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I'Mi B KOHIE y4yeOHMKAa JaH CHMCOK AONOJHHUTEIBHOU JIMTepa-
TYPHI.

YuebHBIH MaTepHas B KHUI'e COCTOHT M3 DPasfieJioB, BKJIO-
YaIOMIUX IVIaBbl; BHYTPH OOJBIINHCTBA I'IaB UMEeTCs, KaK Ipa-
BHJIO, HECKOJBbKO naparpadoB, B KOTOPBIX PACCMATPHUBAIOTCH
Te MU WHBIe KOHKpPeTHbIe TeMbl. B 3aBepmenue maparpada
NIPUBEJIEHO Pe3lOMe Ha aHTJIMMCKOM f3kiKe. B KadyecTBe HOIOJ-
HUTEJBHOI'O yueOHOro MaTepuasa B TEKCT OCOOUs BKJIIOUEHBI
He0oJIbIIIMe ABYASBIYHbIE CIIOBADH, O3BOJIAIOIINE H3YUUTE OMO-
JIOTMUYECKYI0 TEPMUHOJIOTHIO HA DYCCKOM ¥ AHIIMHCKOM S3BIKAX
¥ IIOBTOPUTH NPOiieHHbIA MaTepuasi. Pyopukn «OnopHbie To4-
KH» U «Bonpocsl Ansi MOBTOPEHHSA» IO3BOJAT BAM ellle pas
o0paTHTh BHUMaHWE Ha BaXKHEHIIINE NOJI0KeHUs IPOJeHHOI0
Marepuasa. Mcnonbaysa CIOBapHBIN 3alac CJI0Baps U pes3ioMe,
BBI cMO2KeTe 6e3 0coforo Tpyja nepeBecTH Ha AHTIUNCKHH A3bIK
TeKeT «OnopHEIX Touek». PyOpuka «Bomnpocsl aias obeyxae-
HUA» COAEPIKUT ABaA-TPH BOIIPOCA, AJIA OTBETA Ha KOTOPHIE B PA-
Jie caydaeB HeoOXOAMMO IIpUBJIeYEHUE MOTOJHUTEILHON JINTe-
patypsl. X MOXXHO MCIONB30BATh A (DaKyJIbTATUBHOIO MJIH
yray6ieHHOro u3ydyeHus TeMbl. C 3T0i JKe Hesbio B KOHILe Kax-
noii raaBel o6o3Ha4YeHs! «IIpobnemusie obmacTu» n «IIpuknan-
HBI€ ACIIeKThI» N3YYEeHHOr0 yuebHOIo MaTepuaa.

SaBepmiaeT KasKAYIO IVIaBY NepedyeHb OCHOBHBIX IIOJIOMKe-
HHAM, HEOOXOAUMBIX AJISA 3allOMUHAHUSA, 4 TAKKe 3aJaHUd AIA
CaMOCTOATEJNbHOM paloThl HA OCHOBE MOJIVYEHHBIX 3HAHWH.

ApTops! BeIpakaioT GaaromapHocts M. T. I'puropsesoit
3a OOATOTOBKY aHTJIMMCKOTO TeKkeTa, a Takixe 0. I1. [lamkesu-
ay, npopeccopy H. M. YepHOBO# 1 JOKTOPY MEANIINHCKUX HAYK
A.T. Mycradpuny 3a ileHHbIe 3aMEUYaHUA, CACJaHHBIE UMH [IPH
IIOATOTOBKE BTOPOTO U3TaHMUA.

Axademurw PAEH, npogeccop B. B. Baxapos

BeepeHue

Buonornsa — Hayka o 3Ku3Hu. Ee HazBaHMe BOSHUKJIIO U3 CO-
yeTaHUA JBYX rpedecKux cjaos: bios (sxkmsHB) M logos (cnoso,
yuenue). Buosorna usyuaer cTpoeHne, NPOABICHUA JKUSHE e A~
TEJIBHOCTH, CPpeAy OOMTAHHWS BCEX KHMBBIX OPraHM3MOB: DaxTe-
puii, rpuboB, pacTeHu, JKUBOTHLIX, YEeJIOBEKA.

HKuBoe Ha 3emye npe/cTaBiieHO HeOOBIYAHHBIM pasHoobGpa-
3ueM (hpopM, MHOXKeCTBOM BH OB )KUBEIX cyIiecTB. B HacTosamee
BpeMs yike uasecTHo okoso 600 Teic. BUIOB pacTeHui, bosee
2,5 MJIH BHJOB }XHUBOTHBIX, 00JIBIIIOE KOJIMYECTBO BUAOB I'pubos
¥ IPOKAapHUOT, HACeIAIIIAX HAINY IJIaHETY. ¥ YeHBIe IOCTOAHHO
00HAaPYIKHBAIOT H ONMCEIBAIOT HOBBIE BH/IbI, KAK CYIIECTBYIOIIHE
B COBPEMEHHBIX YCJIOBHAX, TAK ¥ BBIMEPIIHE B MUHYBIIHE I'e0-
JIOTHYECKHE DIIOXH.

PackpeiTie 0OIIUX CBOMCTB KHMBBIX OPraHM3MOB U 00bACHE-
HHe IPHYHMH WX MHOroo0pasus, BEIABIEHNE CBA3eIl MeK Iy CTpoe-
HUEM H YCJIOBHAMH OKPYKalOle# cpeAbl OTHOCATCA K OCHOB-
HEIM 3ajiagaMm bmosiorun. BaxHoe MecTO B 9TOM HaYKe 3aHAMA-
I0T BOIIPOCHI BO3BHUKHOBEHHS M 3aKOHBI Pa3BUTHA JKU3HH Ha
3emJie — 3BONIOIUOHHOE YyueHue. [lonnMaHne 3TUX 3aKOHOB AB-
JISIeTCS OCHOBOM HAYYHOTO MHPOBO33DEHUA U HEOOXOAUMO JJIs
pelIeHns MpaKTHYeCKUX 3aad.

Buosioruio noagpasieasaioT Ha OTAeNIbHbBIe HAYKH 110 IIpeaMe-
Ty HU3Y4EeHHA.

Tak, mukpobGuosiorusa usydaer mup O6axkrepuii; 6oTraHuKa
HCCIeyeT CTPOeHHE U KHU3He[AeATeNbHOCTh MpeAcTaBuTenei
IIApCTBA PACTEHHI; 300JI0THA — IAPCTBA YKUBOTHBIX H T. I. Bme-
cTe ¢ TeM pasBHBaTCcA obmacTm GHONOrHMH, M3yUalOIHe o0Iue
CBOMCTBA YKHBBIX OPraHU3MOB: MeHETHKA — 3aKOHOMEPHOCTH
HacJIeJOBAHUSA IMPU3HAKOB, OMOXUMHA — IIYTH IpeBpaIleHusA
OpraHWYecKHX MOJIEKVJI, 9KOJOTHS — B3aMMOOTHOIIIEHHU A IIOIIY-
JANMA ¢ OKpyxkamlei cpeaoit. PYHKIUHA KXHUBEIX OPraHU3MOB
naydaer (pu3nogorud.

B cooTBeTCTBHH ¢ YPDOBHEM OPraHM3aIllAM JKHUBOI MATEePUHA
BBHIJIEJIAJIACH TAKWE HAYUHBIE TUCOUIIIMHEI, KAK MOJIEKYJIsApHAas
Ouosiorus, MUTOJNOTUA — YYeHHE O KJIeTKe, 'ICTOJIOrusd — yde-
HHe O TKaHAX U T. [.
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Buonorus ucnoss3yer caMbie pasjiuyHbie MeToAbl. OuH U3
BajKHEHUINNUX — HCTOPUUYECKHN, CAYIKAIIUNA OCHOBOH OCMEBICIIE-
HHUA NoJaydaeMbIX (hakToB. K TpaiuninOEHBIM OTHOCHTCS OITHCA-
TeJBHBII MEeTO|; IIMPOKO HCIIOJB3YIOTCA HHCTPYMEHTAJIbLHBIE
METO/[bI: MUKPOCKONHUA (CBETOONTHYECKAA W IJIEKTPOHHAA),
ajeKkTporpadusa, paguoIOKanusa | Ip.

B cambIx pasimuHBIX 0bnacTax 6uonoruu Bce GoabIIe BO3-
pacraeTr 3HauYe€HUE NOTPAHHMYHBIX AWUCIHIIJINH, CBA3ZLIBAIOIIHX
6MOJIOTHIO ¢ APYTEMHA HayKaMu — (PU3UKOM, XuMueil, MaTeMa-
TUKOM, KubepHEeTUKOIT 1 Ap. Tak BosHMKIH OModU3NKA, OHOXH-
Mus, OMOHHUKA.

BosanKHOBeHUE KU3HU B (DYHKIIMOHUPOBAHWE YKUBBIX Op-
TaHU3MOB 00YCJ/IOBJIEHBI €CTeCTBeHHBIMY 3aKoHaMu. ITosHaHne
9THX 3aKOHOB II03BOJISAET HE TOJBKO COCTABATH TOUHYIO KAPDTHHY
MHpa, HO ¥ UCHOJb30BATh UX IJIA NPaKTHYECKHUX IeJei.

Hocruxxenuss GMOJIOrMH TOCHAEAHET0 BPEMEHH IIPHUBENHU
K BOSHHKHOBEHUIO NPHUHIIUITUATHHO HOBBIX HAIIPABJIEHUIT B HAY-
Ke, CTaBOIUX CAMOCTOATEJbHBIMH pasfiejaMyd B KOMILJIEKCce
OmosornyecKux AucHMIInH. Tak, pacKpeITHEe MOJNEKYJIAPHOr0
CTPOEHUA CTPYKTYPHBIX eAWHHUI, HACJEACTBEHHOCTH (TreHOB)
MOCJIYXHJI0 OCHOBOM A CO3NAHUA PeHHOM uHMKeHepuu. C mo-
MOIIIBIO €€ METOIOB CO34AI0T OPraHMu3MBbI C HOBBIMHM, B TOM YHCJIE
H C He BCTPeYalINHMHUCAH B IPUPOJie, KOMOMHATIMAMY HACIENCT-
BEHHBIX IIPU3HAKOB H cBoiicTB. [IpakTHyeckoe npumMeHeHue
JOCTHKEHUN COBPDEMEHHOM OHOJIOTHH YiKe B HACTOoAIlee BpeMs
IO3BOJAET HOJYYATh NPOMBINIJIEHHBIM NYTEM 3HAYMTEIbHBIE
KoJInJecTBa OMOJIOrMUYeCKH aKTHBHBIX BeIlecTs.

Ha ocHOBe M3yyeHHs B3aMMOOTHOIIEHUN MEMKAY OpraHmu3-
MaMH CO3JaHBI OMOoTOruUecKue MeTo (bl 6OPLOBI ¢ BpejuTe IaMu
CeJIbCKOX03AMCTBeHHBIX KYJALTYpP. MHOrne npucnocobJeHns
JKMBBIX OPraHU3MOB IIOCTYKHIINA MOAENAMY IJId KOHCTPYHPOBAa-
HUA 3(QHeKTUBHBIX UCKYCCTBEHHBIX COOPYKEHHUIl M MeXaHHu3-
MOB. B To ke BpeMsa He3HaAHUE HJIM UTHOPHUPOBaHUE 3aK0HOB 010-
JIOTHH OIPUBOAUT K TAMKEJBIM IIOCJIeACTBUAM KaK IJIs IPUPOIHI,
Tak u AasA 4dejgoBeka. Hacramo Bpemsa, Korjga oT HOBe-
JEeHUS Ka)JO0ro M3 HAC 3aBUCUT COXPAHHOCTH OKPYIKAIOIIEro
mupa. X0opomio OTperyJaupoBaTsk ABUTaTedb ABTOMOOMIIA, pe-
OTBPATHUTH COPOC AJOBHUTHIX OTXOAOB B DPEKY, IPEAYCMOTPETH
B IIPOEKTE I'UIPO3JIeKTPOCTaHIIMH 00BOJHEIE KAHAJIBI 1)1 PHIOHI,
yAep:aTbed OT JKeJIaHUuA codpaTh OYKeT moJieBhIX IBETOB — BCE

. .

9TO MOB3BOJUT COXPAHUTH OKPYIKAIOIIYIO CPEAy, CPeAy Hallei
MKH3HH.

HcknouurenbHas croco6HOCTE *KUBOM IPUPOJABI K BOCCTA-
HOBJIEHHIO CO3/aJIa UJLIIO3UIO ee HeYA3BUMOCTH K Pa3pyIIUTe b-
HBIM BO3/IeHICTBUAM YeJIOBEKa, 0e3rpaHUYHOCTH €e PecypcosB.
Teneps MBI 3HaeM, 9TO 3TO He Tak. [loaTomMy Besa xo3saiicTBeHHAA
JeATeILHOCTh YeJIOBEKa Ceiuac AOJIKHA CTPOUTBHCH C YUeTOM
[IPUAHIIATIOB Oprasusanuyu dmocdepsl.

3HayeHHe OMOJIOTHY A4 YeJoBeKa orpomMHo. Obmebnonoru-
YecKHe 3aKOHOMEPHOCTH HCHOJIL3YIOTCHA MPH pellleHuH CaMbIX
pPasHBIX BOIPOCOB BO MHOTMX OTPAcifAX HAaPOJHOTO XO3AMCTBA.
Brnarogaps 3HAHWIO 3aKOHOB HACJHEeACTBEHHOCTH U M3MEHYHUBO-
CTH JOCTHIHYTHI GOJBINNE YCIIEXH B CEJIBCKOM X03ANCTBE NPH
CO3IaHUH HOBBIX BBICOKOIIPOJYKTUBHBIX IIOPOJ IOMAIIHUX KU~
BOTHBIX ¥ COPTOB KYJIbBTYPHBIX pacTeHUI. YdeHble BHIBEJIH COT-
HHU COPTOB 3€PHOBHIX, 0600BBIX, MACTHUYHBIX U IPYTUX KYIBTYD,
OTIMYAIOMINXCS OT HPEAIIeCTBEHHUKOB BEICOKOM IPOAYKTHBHO-
CTHIO U IPYI'UMH ITOJEe3HbIMHA KauecTBaMu. Ha ocHOBe 9TUX 3HA-
HUHN TPOBOJAUATCA CeJeKHHUsA MUKPOOPraHW3MOB, OPOLYIHAPYIO-
mAX AaHTUOUOTUKHA.

Boasiioe 3HaueHne B OMOJIOIAM IPpUAAETCA PEHIeHUI0 IPo-
6JieM, CBA3AHHBIX ¢ BBIICHEHHEM TOHKUX MEXaHWU3MOB 6HO-
cuHTe3a OenKa, TaWH (pOTOCHHTE3a, KOTOpPHIE OTKPOIOT IIYThH
CHHTE3Y OPraHMYecKMUX NUIIEeBHIX BEeNIeCTB BHE PACTHUTEIbHBIX
M KMBOTHBIX opraauamoB. KpoMe TOro, HCIONB30BAHUE B IIPO-
MBIIIJIEHHOCTH (B CTPOMTEIBCTBE, IPHU CO3JaHUH HOBEIX MallluH
¥ MEeXaHW3MOB) IIPUHIIAIIOB OPraHMASAIAY JKUBBIX CyIecTs (6uo-
HUKa) IPAHOCHT B HACTOAIIEe BpeMsA U AacT B OyAyiieM 3HaAUH-
TeJbHBIN SKOHOMHUUYeCKUil dhdeKT.

B panbHeiieM npakTHUYeCKOe 3HAUYeHUe OMONOTHUHU elle
foJibIIIe BO3pacTeT. ITO CBA3aHO ¢ OBICTPRIMHY TEMIIAMY POCTA HA-
ceJIeHUS IJAHeTHI, a TAKMKe ¢ MOCTOAHHO BO3pacTalonieil duc-
JIEHHOCTBIO F'OPOACKOro HACEJIeHN A, HEIIOCPEeACTBEHHO He Y4acT-
BYIOIIETO B CEJILCKOX03AMCTBEeHHOM IIPOU3BOACcTRE. B TaKoi cu-
Tyalil OCHOBOM YBeJHUYEHHUA KOJWUUYECTBA NUINEBBIX PECYpPCOB
MO3keT OBITh JIAINb MHTEHCH(PUKALIMA CEIbCKOT0 X03AiCTRA.
Baxnay1o pojib B 9TOM nponecce 6yeT UrpaTe BEIBe/leHAEe HOBBIX
BBICOKOIIPOAYKTUBHEIX (DOPM MHUKDOOPTraHM3MOB, PACTEHUN H
JKMBOTHBIX, 4 TAKIKE PAIlHOHAIbHOE, HAYYHO 000CHOBAHHOE HC-
MOJIbBL30BaHME IPUPOAHEIX 6OraTcTB.




lNMpoucxoxpeHue
M HavanbHble 3Tanbl
pa3BUTUSA XXU3HN Ha 3emne

Yenoserx 6cezda cmpemuica nosnams

OKPYHCAIOUWULL e20 MUp U onpedesumsb mo Mecmo,
Komopoe ox 8 Hem 3anumaem. Kax eosnunau
cospementble Hueomuvie u pacmenusa? Ymo

npuéeno K ux nopasumenbHOMY paznoobpasuio?
Kanosvl npuiuns. ucHe3nHo8eHUR (paynsl u (Haopst
danexux om Hac epemen? Kawoevt danvheliuiue nymu
passumus Hu3nu Ha 3emne?

Bom aub HECKOJbKO 60NPOCOE U3 MO20 0ZPOMHOZO
Koauvecmea 3azadok, peuleHue KOMopwvix écezia
60/LHOBAN0 HeS06EeHECE0.

Odna usz Hux — camoe Hawanro Husuu. Bonpoc

0 NPouUCXONOeHUU HUSHU 60 6Ce BpemeHa,

HA NPOMANCEHUU 6Cell UCTOPUU HeN06e4ecmen umen
He MOJbKO NO3ZHABAMENbHbIU UHMeEpec, HO U 0ZPOMHOE
FHaveHue 0na (OPMUPOBAHUS MUPOB033PeHUA Jiodell.
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MHoroob6pasue
XXNBOro Mmpa.
OcCHOBHbIe CBOMNCTBA
XXUBOU MaTepum

IToana, noana wydec mozyvas npupoda.
A. C. ITywrun

ITepevie ruevle cyuecmaea noABUNLUC

Ha Hawel naaneme 0KOL0 3 MaApd rem
Ha3a0. Om amux paHHux Gopm 803HUK.IO
becuucaennoe MHONCECMBO BUDOE8 HCUBBLX
OP2aHU3MO8, KOMOpbLe, NOABUBULUCY,
npoyeemaJu 6 meuenue b6oJee uiu meHee
npodonHUumeLbH0z0 8peMeHU,

a 3amem gvtmupanu. Om panee
cywecmeaeosasulux opm npousouLiu

U coBpemeHHble OPZAHU3MbL, 00pa3youue
yemblpe yapcmea Hueoii npupodol: 6osee
2,5 man 8udos musomuwulx, 600 muic.
8udoe pacmenuil, 3HaYUmMebHOoe
KoJauwecmeo pa3noobpasnvlx 2pubos,

a mawice MHOIECmao
NPOKAPUOMUYECKUX

OpZaHU3MO8.
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Mup KHBBIX CYIIeCTB, BKJIOYad 4eJIOBeKa, IpeJCTaBlIeH
DMOJIOrMYeCKUMH CHCTEMAMHU PA3/IMYHON CTPYKTYPHON OPraHu-
3a1IMH ¥ PASHOT'O YPOBHS CONOAYWHEHU A, NJIN COTJIACOBAHHOCTH.
HsBecTHO, YTO BCE JKUBbIE OPraHU3MBbI COCTOAT U3 KJIeToK. Kiet-
Ka, HAIPAMEpP, MOKeT OBITH M OTJAEJbHBIM OPraHU3MOM, W 4Ya-
CThI0O MHOT'OKJIETOYHOT'O PACTEHUS MM XKXUBOTHOT0. OHA OBIBaET
JIOBOJILHO IIPOCTO YCTPOEHHOIl, KaKk OakTepuanbHasA, WIH 3HA-
JUTEeNbHO Dojiee CII0KHO, KaK KJIEeTKH OJHOKJIETOUHBIX KUBOT-
HbiX — [Ipocreiimux. Kak 6akTepuaibHad KJIeTKa, TAK U KJIeT-
xa ITpocTedmux NpefcTaBJIAET [EeJbIH OpraHuaM, CIOCOOHBIH
BBEIIOJHATE Bce (DYHKIUM, HeobOXomumble AyaA obecnedeHHA
JKUBHEAeATEJBHOCTH. A BOT KJIETKH, BXOAANIAE B COCTAB MHO-
rOKJIETOYHOT'0 OPTaHU3MA, CIIeINAJIN3UPOBAHEI, T. €. MOT'YT OCY-
IIECTBIATh TOABKO OAHY KaKyio-J1nb60 GYHKIIHIO ¥ He CIIOCOOHBI
CaMOCTOATEJIbHO CYILECTBOBATH BHE OpraHusMa. ¥ MHOTOKJIe-
TOYHEIX OPTAHM3MOB B3aUMOCBA3h ¥ B3aMMO3aBUCHMOCTH MHO-
Ir'uxX KJETOK IPUBOAUT K CO3JaHUIO HOBOT'O KAYeCTBa, HEPABHO-
3HAYHOTO MPOCTOM UX cyMMe. JJIeMEeHThI OPraHu3Ma — KJIeTKH,
TKAHY ¥ OPTaHbl — B CYMMe elle He IPeACTaBaAIoT coboii meJso-
CTHBIM oprasmam. JIMIIb coefUHEHWE UX B UCTOPHYECKH CJIO-
JKMBIIEMCH B IPOIECCe 9BOJIIOINH IIOPAAKe, UX B3auMOJeicT-
BHe, 00pasyeT NeJOCTHLII OPraHU3M, KOTOPOMY HPUCYIIH
onpejeleHHEIE CBONCTBA.

1 1 . YPOBHM OopraHusaumm
XXUBOWU MaTepumn

JKusasg npupoja npeacTasiseTr coboi CJI0KHO OPraHu30BaH-
HYIO Hepapxuyeckyio cucremy (puc. 1.1). Yuensie-6nosyioru Ha
OCHOBAHHHM 0COOEHHOCTEN NPOABIEHHUA CBOMCTB JXHUBOTO BBIJe-
JISTIOT HECKOJIBKO YPOBHEI OPraHu3aliiy }KUBONH MaTEPHUH.

1. MonekynsipHbin

JIio6as »KuBasg cHCTEeMAa, Kaxk OBl CJI0KHO OHA HHU OBLIA Op-
raEn30BaHa, GYHKIMOEUPYET HA YPOBHE B3aUMO/IeHCTBI GHOJIO-
TAYEeCKUX MAKPOMOJIEKYJI: HYKJIEMHOBBIX KHCJIOT, OEJIKOB, TI0JIH-
CcaxapHaoB, a TAKIKe IPYIAX BaYKHBIX OPraHHUYECKHUX BEIIeCTB.
C aTOro ypoOBHS HAYMHAIOTCA BaXKHEMIIINe IPOIEeCcCHl JKU3He1esd-
TeJHHOCTH OPraHu3Ma: oOMeH BelllecTB U IpeBpallleHue sHep-
T'MH, lepefadya HacJeACTBeHHON HHMOPMALUHA U ID.
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2. KnetouHbin

KneTrka — cTpyKTypHAA U QYyHKIUOHAIBHAA €IUHAIA, A TAK-
e eJUHUIa DABMHOXXeHHUA U DA3BUTHSA BCeX MKHUBBIX OprasmMsmMos,
oburaromux Ha 3emie. HexneTounsix GopM :KU3HM HET, a CyIIecT-

107

102

104

1021

1022
KnetouyHan
opraHenna

107 ] 1 Mkm (MMTOXOHOPWA)

@«—\ﬂ
107 | 100 Hum

g B E i YneTpacTpykTypa

108 10 bm MonekynapHas
CTPYKTYpa

10 1 um

10"2‘ 0,1 Hm

Puc. 1.1.  Vpoenu opzanuzayuu xueoit mamepuu (Ha npumepe
omadenvHoz0 OpzaHu3ma). OpzaHU3M, KAK U 8CA HUEAR
npupoda, NOCMPOEH NO UEPAPXUYECKOMY NPUHYUTY

M.
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BOBaHHe BHPYCOB JIMIIL NOATBEPIKAAET 9TO IPaBwio, TAK KaK OHH
MOT'YT OPOABJIATH CBOMCTBA YKHBBIX CHCTEM TOJILKO B KJIeTKaxX.

3. TKaHeBbIN

Trass npeacrasisger co60i COBOKYIHOCTS CXOAHBIX 110 CTPOe-
HHUIO KJIETOK M MEKKJIEeTOUYHOIO BelecTBa, 00be{NHEHHBIX BHI-
noJHeEHeM obIeil GyHKIuH.

4. OpraHHbIn

VY GONBIIMHCTBA YKABOTHBIX OPraH — 9T0 CTPYKTYPHO-(PYVHK-
IIMOHAJIbHOE 00'be/lHHEHHE HECKOJIbKUX THIOB TKaHei. Hanpu-
Mep, KOXKa JeJ0BeKa KaK OpPraH BKJIOYAeT 3IIUTEJHHA U COelu-
HHTENbHYIO TKaHb, KOTOPbIe BMECTE BBIIMOJHAIOT IEeALIA PAJ
dyakmuii. Cpexu Hux Hauboee BaXKHAsA — 3alIUTHAA.

5. OpraHn3aMeHHbIN

Opranusm npeicTaBiaseT coboil HeJI0CTHYI OTHOKIETOUHYIO
WJIX MHOTOKJIETOUHYIO JKABYIO CUCTEMY, CIOCOOHYIO K CAMOCTOS -
TeJNBLHOMY CYIIeCTBOBaAHWIO. MHOIOKJIeTOYHBLIN Opraiuam obpa-
30BaH COBOKYITHOCTBIO TKAHEH M OPraHoB, CHENHaJU3UPOBAaH-
HBEIX HA BHINOJHEHHUH DA3JIMYHBIX (PYHKITHIA.

6. MonynaunoHHO-BUAOBON

COBOKYIHOCTHL OPraHU3MOB OZHOT'O M TOT'O K€ BU/a, 00be -
HeHHAas 00IIIuM MeCcTOM 00HTaHNA, CO31AeT MOMYJIAIAIO KaK CHC-
TeMy HaJIOPTAaHU3MEeHHOI'0 mopAgKa. B aToii cucreMe ocymecTB-
JIAIOTCSA IPOCTEMITNe, 3JIeMeHTaPHEIE 9BOTIOIIHOHHEBIE Ipeobpa-
30BaHHA.

7. BuoreoueHoTUYECKUIA

Buroreomenos — COBOKYIIHOCTH OPraHM3MOB Pa3HbIX BH/IOB
¥ PasNIAYHOM CJI0IKHOCTH OPraHM3aIlM¥ CO BCeMH (haxTopamMu
KOHKDETHOH cpeibl UX OOMTAaHNA — KOMIIOHEHTaMH aTMocde-
peI, rugpocdeps! B auTocdepsl. OH BKIHOYAET: HEOPraHUYecKHue
¥ OpraHM4YecKHue BeIlecTBa, aBTOTPO(HEIE H reTepoTpodHEIE Op-
raEnambl. OcHOBHBIE HDYHKIIHEA OHOreoneHo3a — aKKyMYyJIAIAsd
¥ miepepacipezesieHne dJHepPruu.

8. buocdhepHbIn

Buociepa — camblili BLICOKMH YPOBEHL OPraHU3AaIUHA U3HA
Ha Halled nmiaHeTe. B Hell BRIZEIAIOT JHCUB0€ 8elLeCInE0 — COBO-
KYIIHOCTh BCEX JKMBBLIX OPraHM3MOB, HeXCU60e, WIH K0CHOoe, Ge-
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wecmeo v 6uokxocHoe geujecmeo. I1o OpueHTUPOBOYHBLIM OIeH-
KaM OmoMacca KHMBOI'O BEIeCTBa COCTaBJIseT 0Koao 2,5+ 10 1,
IIpuuem Guomacca OpraHU3MoOB, OOUTAIOIIUX HA cyiie, Ha 99,2%
npeicTaBieHa 3eJeHbIMM pacresusimu, Ha 6muocdepHoM yposHe
[IPOMCXOAAT KPYTOBOPOT BEIIECTB M MpEeBPAllleHIe S9HEPIruu, CBA-
3aHHBIE C YKUBHENESATEeTbHOCTHIO BCeX JKMBBIX OPraHM3MOB, 00H-
TAOIIAX Ha 3eMJIe.

Summary

—A Every living organism represents a multilevel sys-

tem with a different rate of complexity and coor-
dination. All the signs of vital activity — metabo-
lism, transformation of energy, and transference
of genetic information — start with interactions
of macromolecules. However, only the cell, where
the processes of interactions between molecules are
in the spatial order, can be considered as structur-
al and function as a unit of living organisms. In
multicellular bodies coordinated activity of many
cells enables the appearance of qualitatively new
formations — tissues and organs, specialized to
definite functions of the organism.

.
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Bonpocskl A4ng nosTopeHus 1 3afaHna .

-

1. Yro Takoe opraHUYeCcKHe MOJIEKYJIbl 1 KaKOBa UX POJIb
B obecrieueHUH MPOIECCOB MeTaboMM3Ma B JKUBLIX OP-
rasusMax?

2. B yeM 3aKJI0OYAIOTCA OPUHIUONAJEHBIE PASTHYNA KJIe-
TOK 3KMBBIX OPraHM3MOB, OTHOCAIIIUXCA K PA3JIUYHBIM
napeTBaM NpUpPoabI?

3. Buem CynIHOCTH ATOJOIHYECKNX , TUCTOJIOTHYECKHX U
AHATOMHYECKHX METOAOB MCCAeNOBAHUA JKHBOM MaTe-
pun?

4. Yro Has3sIBAIOT OGMOTEONEHO30M ?

5. Kak Mo:xHO oxapakTepus3oBaTh 6uochepy 3emuin?

6. Kakue meTaboaudecKye IPOIEcChl IPOTEKAIOT Ha YPOBHE
6unoctepsi? B uem uUX NpUHIUNHAIRHOE 3HAYEHHUE IJIA
JKMBBIX OPraHW3MOB, OOMTAIONIMX Ha HaIel niaHere?

Wcnonw3ysa ciaoBapHbi 3anac pyopuk «TepMuHOJIOTHA»
u «Summary», IepeBeinTe Ha AHTJIMHCKHH A3bIK TYHKTHI «Omop-
HBIX TOYEK» .

TepmuHonorus

OnopHble To4kN

@ 1. Opraangyeckue MOJEKYJbI COCTABIAIOT OCHOBHYIO Mac-
Cy CYyXOro BemiecTBa KJIEeTKH.

2. HyxkneuHOBBIe KHCJIOTEI 00€CIIeYNBaIOT XPaHEeHHEe U TIe-
penavy HacJaeACTBeHHON HHGPOPMALMH BO BCeX KJIeTKaxX.

3. B ocHOBe nponeccoB MeTaboIM3Ma JieskaT B3auMoae-
CTBHS OPraHNYECKHX MOJEKYJ APYyr ¢ APyrom.

4. Knerka smisgercs HAHMEHbIIEH CTPYKTYPHO-(DYHKIHO-
HAJbHOM eHHUIIeH OPraHH3al[HH JKHBBIX OPraHH3MOB.

5. Bo3HMKHOBeHHE TKAHEeH M OPraHoOB ¥ MHOTOKJIeTOYHBIX
JKHBOTHBIX M PacTeHHH 03HAMEHOBAJO CIIeIHAJIN3a-
IHIO YaCTell OPraHu3Ma 10 BBINOJHAEMBIM (PYHKIIHAM.

6. Harerpanusa oprasoB B CHCTEMBI IPUBea K emie 00Jib-
memMy yCHJIeHHI0 (PyHKIHH oprasusMa.

Kaxxnomy TepMUHY, YKa3aHHOMY B JIEBOH KOJIOHKE,
D moabepuTe COOTBETCTBYIOIEE eMy OIpenelieHue,

IIPpABEAEHHOEe B IIPABO¥ KOJIOHKE Ha DYCCKOM U aHr-

JUHCKOM A3BIKAX.

Select the correct definition for every term in the

left column from English and Russian variants

listed in the right column.

1. Heopranuueckue A. Buonoruueckue 06'beKThl PA3HOM

COeITHHEeHH A CTENEeHH CJIOXXHOCTH, HMeIHe HECKOJIBKO
Inorganic yposHeii opranusanuu. Ilpegcrasusasa coboi
combinations COBOKYITHOCTh B3AMMOCBA3AHHBIX

31eMeHTOB, 00J1a1al0T CBOMCTBAMH IIEJIOTO0.
Biological objects of different levels of
complexity and organization; although
formed by different interrelated elements,
they have all the properties of the whole.
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2. Opraanueckue
COeIHHeHH A
Organic
combinations

B. BricokoMosleKyIApHBIe OPraHAYecKue
COeHHEeHHS, MOHOMEepaMH KOTOPEIX
ABAAITCH BoJiee OpOCTHIE OPpraHH4YecKHe
MOJIEKYJIEL.

High molecular organic combinations,
formed from simpler organic monomers.

3. BronmonmumepsI
Biopolymers

B. Coepmuesus yriepoja ¢ ApyruMu
DJIEMEHTAMH, BCTPEYAIOIIHeCs
OpPEedMYIeCTBEHHO B JKUBBIX OpraHuaMax,
F3 KOTOPEIX IIOCTPOEHO MX TEJO.
Compounds, formed by carbon together

'nmasa 1\ MHoroobpasue xueoro mupa. OCHOBHbIE CBOWCTBA XWUBOW Matepuu 19

7. Buonornueckas
cHCTEeMAa
Biological system

JK. DnemeHTHI 1 00pasyeMbie MMH IPOCTEIE
1 C0KHBIE BEIIECTBA, KDOMe CoeIMHeHH it
yriepoja, BCTpedaonuecs

B 0OJIBIIUX KOJIHYECTBAX BHE XKHBBIX
OpPraHM3MOB.

Elements and formed with them simple and
complex substances, except carbonic ones,
that are found in large amount out of
living organisms.

Bonpockl Ans 00cyXaeHus

with other elements, that are found mostly in
the living organisms and are the structural
substances of their bodies. \

4. Knerra
Cell

I'. CoBORYNIHOCTE CXOHBIX IO CTPOSHHIO |
KJIETOK ¥ MEXKJETOUHOTO BeIecTsa,
CBSIBAHHBIX BBIMOJHEHUEM 00mux (PYyHKITHIL.
A whole complex of cells, similar in their
structure, and of intercellular substances,
interconnected for implementation of
definite common functions.

J.. COBOKYIIHOCTE HPOCTPAHCTBEHHO (
HM30JIHPOBAHHBIX TKAHEeH, |
CIeNHANU3UPOBAHHASN HA BBIIOJHEHUM
onpejesieHHBIX DYHKIIHH.

A whole complex of spatially isolated
tissues, specialized in definite functions of
an organism.

E. CrpyxTypHO-DYHKIIHOHANBHASA €AUHALLA,
a TaKJKe eAMHUIIA PA3BUTHAA BCEX JKHBBIX
OpraHu3MOB, }
A structural and functional unit, as well as
a unit of development in all the living
organisms.

7 R&R BEI CHHTaEeTe, B UeM 3aKJIYaeTcda HeOﬁXOnHMOCTb
= BhIJIeJIEHAA PA3JIAYHEIX YDOBHEH OPraHU3aUU JKHUBOMU
MaTepun?

VrxakuTe KPpUTEDHH BhIZIENIeHUA PA3JIMYHEIX YPOBHEHN
OpraHu3aluy JKUBOIH MaTepHH.

KaxoBa cyIIHOCTE OCHOBHEIX CBOMCTB JKHBOT'O HA DABHBIX
YPOBHAX oprasusanuun?

YeM 0TIHYAIOTCA OHONIOrHYECKHE CHCTEMBI OT 00LEKTOB
HEeXUBOH IPUPOABI?

1 . 2 . Kpurepum Xusbix cucrem

PacemoTpuM mogpofHee KPUTEPHH, OTIHYAIOIINE KUBBIE
CHCTEMBI OT 00beKTOB HEeKHBOM MIPUPO/ALI, H OCHOBHEIE XapaK-
TePUCTUKH IPOILECCOB YKUSHEJeATETbHOCTH, BEIZENAIONINAE K1 -
BO€ BEIIeCTBO B 0c00yI0 (OPMY CYIIECTBOBAHUA MaTEePUH.

OcobennocTH XHMHYECKOro cocrasa. B cocras KUBBIX Op-
TaHHU3MOB BXOAAT Te ’Ke XUMHUYECKHe 3JIeMeHTHI, 9YTO B B 00bEeK-
THI HEKUBOU Ipupoibl. OMHAKO COOTHOIEHUE PA3JIUIHBIX dJe-
MEHTOB B }XHBOM W HE;XHBOM HEOAUHAKOBO. JIeMeHTHBIN COCTAB
HEIXXHUBOI TPUPOABI HAPALY ¢ KUCIOPOAOM IIPE/ICTABJIEH B OCHOB-
HOM KDEeMHUEM, JKeJe30M, MariueM, aJloOMHHueM U T. 1. B sxu-
BBIX opraHusmax 98% XmMHUECKOTr0o COCTABA NPHUXOAUTCH HA
YeTsIpe 3JIeMeHTa — YTIJIePOJ, KHCIOPOJ, a30T U Bogopox. OxHa-
KO B »KMBBIX TeJaX 9TH 3J€MEHThI YUYacTBYIOT B 00pasoBaHHH
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CJIOKHBIX OPIaHUYECKHUX MOJIEKYJI, PACIIPOCTPAHEHUE KOTOPBIX
B HEXXHBOM NIPUPO/ie NPUHIUNHATHHO HHOE KaK [10 KOJIUYECTBY,
TaK ¥ 1o cymiecTsy. IlogaBnasiomee GOJIBIINHCTBO Opraguye-
CKHX MOJIEKYJI OKPYsKaloIei cpeabl IPeICTaBaA0T cob0ii Ipo-
AYKTHI 3KU3HEIeATeIbHOCTH OPTaHU3MOB.

B KHBOM BellleCTBe COZEPKUTCH HECKOJIBKO OCHOBHBIX
IPYIII OPraHNYeCKUX MOJIEKYJI, XapaKTePUBYIOIHXCS OIPee/ieH-
HBIMHU cHenuduyecKUMH (DYHKIHUAMH U B DOJBIIMHCTBE CBOEM
NpeAcTaBIANIUX co00l HeperyasipHbie MoJauMepsl. Bo-nepseix,
aTo HyKaenHoBble kKucaoTel — [JHK u PHK, cBoiicTBa KoTOpBIX
ofecneynBalOT ABJIEHUS HACJEACTBEHHOCTH M M3MEHUYMBOCTH,
a TakiKe caMOBOCIpOH3BeleHue. Bo-BTOPBIX, 3TO GeJKH — oOcC-
HOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI ¥ OHMOJIOTHYECKHe KAaTallu-
3aTOpHI. B-TpeTbUX, YrIAE€BOABI U }KUPBI — CTPYKTYPHEIE KOM-
IIOHEHTHI OMOJOTHYeCKHNX MeMOPAaH U KJIETOYHBIX CTEHOK, IJIaB-
Hble MCTOYHUKHM DHEPruH, HeobOXomumoi nns obecriedyeHUd
IIPOIECCOB XU3HeAeATeabHOCTH. Y HAaKOHeI, OrpoMHAas rpynmna
PasHOOOPa3HBIX TAK HA3BIBAEMBIX «MAJBIX MOJEKYJ», IPUHH-
MapIUX y4yacTHe B MHOIOYHMCJIEHHBIX W Pa3HOOOPas3HBIX IIPO-
neccax MeTaboJiM3Ma B JKUBBIX OPraHU3Max.

Meraboanam. Bee sxuBble OpraHu3Mbl CIIOCOOHBI K 00MeHY
BEI[eCTB C OKPY2KAIOIIEH cpeloi, MOrJonas U3 Hee BellecTsa,
HeoOXOoAMMEIe IJId NUTAHUSA, U BBIAEJAS TPOAYVKTEI dKU3HeHed-
TeJIBLHOCTH,

B He:xuBOH DpHPOZE TaKXKe CYIIECTBYeT 00MEH BelecTBa-
MM, OZIHAKO IIPU HeOGHOJOrMYeCKOM KPYrOBOPOTE BEIeCTB OHU
rJIaBHBIM 00pa3oM IIPOCTO MEPEHOCATCH C OJHOTO MecTa Ha Jpy-
roe Wi MeHAeTCs UX arperaTHoe COCTOSHUEe: HAIIPUMED, CMbIB
THOYBEI, IPEBPAI[eHMe BOALI B I1aP UM JIe],

B ornmaue or 06MeHHBIX IPOIIECCOB B HEMKUBOI IPUPOJIE Y 3KHU-
BBIX OPraHM3MOB OHH MMEIOT Ka4YeCTBeHHO MHOM YPOBeHb. B Kpy-
TOBOPOTE OPraHUYECKUX BEILIIECTB CAMBIMHY CYIL€CTBEHHBIMH CTa-
JIA MPOIleCChl INpeBpalleHusA BellecTB — IPOIeCcChl CUHTe3a
M pacnaga.

MuBble OPraHM3MBl DOIVIOMIAIOT M3 OKPYKalomeil cpeasl
pasiIHuHBIe BemjecTBa. BeaeacTsue 1mesioro paga CaoKHbIX XUMH-
YeCKUX NpeBpPalleHN# BeIecTBa M3 OKPYIKalolieil cpeisl mepe-
CTPaMBAIOTCA B BEIIECTBA, CBOMCTBEHHBIE NAHHOMY >XHUBOMY
OpraHusMy. TH IIPOIECCHI HA3BIBAIOT ACCUMUNLAYLCI UNA NAA-
cmu4ecKum oOMeHOM.

Puc. 1.2. O6men sewecme u npespauierue anepzuu

Ha YposHe OpzaHu3Ima

IIpyras cropoHa 06MeHa BelecTB — IPOLeCChl duccuUMuUNLA-
yuu, B pe3yJIbTaTe KOTOPHIX CI0KHBIE OPraHUYeCKHe CoeIuHe-
HUSA pacHajaioTcsa Ha IPOCThHIe, IIPH ATOM yTPaudBaeTCsa UX CX0/-
CTBO C BelleCTBAMM OPraHM3Ma M BBHIJEJAETCS dHEPrus, Heol-
XoauMas AJsA peaknuit 6mocuaTesa. [losToMy AUCCUMAIATIHIO
Ha3bIBAIOT 9Hepzemuyuecikum oomernom (puc. 1.2).

O6MeH BemmecTB obecreunBaeT zoMeocnmas oOpraiu3Ma, T. e.
HEM3MEHHOCTh XMMHUYECKOr0 COCTaBa M CTPOEHHA BCEeX HacTel
opraHusMa M, KaK CJIeJICTBHEe, MOCTOSHCTBO UX (DYHKIMOHUPO-
BAHWA B HENPEPBIBHO MEHAIONIUXCA YCJIOBMAX OKPYKAIOIMIEN
cpesl.

Ennasii OpHHEIHI eTPYKTYPHON opraausanun. Bee :kuBEie
OpPraHu3Mbl, K KaKoi Obl cHCTeMaTH4eCcKOM Irpyiine OHU HA OT-
HOCHUJIACh, UMEIOT K.emoiHoe cmpoenue. Knerka, Kak yxe
YKAa3bIBAJIOCH BhIIIE, ABIAETCA €AUHON CTPYKTYPHO-QYHKIIHNO-
HaJIbHOH eIVHHIEH, a TAKIKe eJUHNIe Pa3BUTUSA Bcex obura-
Teseil 3eMIIH.

Penpopysums. Ha opraHuaMeHHOM yPOBHE CAMOBOCIIPOU3-
BeJleHUe, WM PEenpoAyKIUs, NPOABAAeTca B Buje Gecrosoro
HJIY TIOJIOBOT'O pPasMHOXKeHH#A ocobeit. IIpm pasMHOMKeHHH >KHU-
BBIX OPraHM3MOB MMOTOMCTBO OOBIYHO ITOXO0XKe Ha pOjHUTeNeii:
KOIIIKY BOCIIPOU3BOAAT KOTAT, co0aKm — mieHaT. I3 ceMaH TO-
THOJIA ONSATH BBIPACTAET TOMOoJb. [lejieHre 0f{HOKJIeTOUYHOTO Opra-
HU3Ma — amMebbl — OPHUBOAUT K 06pa3oBaHUIO ABYX aMel, 1MOJI-
HOCTBIO CXOXKMX ¢ MATEPHUHCKOH KIIETKOHU,
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Taxum 06pa3om, pa3MHOMKEHHE — 3MO CE0ILCNB0 OPZAHUS-
MO8 socnpouseodums cebe nodooHbLX.

Baaronaps penpoAyKIUH He TOJIBKO IeJble OPraHU3MEbl, HO
¥ KJIETKH, OpraHeJlabl KJIeTOK (MUTOXOHADHH, IIACTH/BI U AP.)
mocjie JeJIeHHA CXOAHbI CO CBOMMHM IpeAnIecTBeHHuKamu. M3 ofi-
Ho#t monexyssl JJTHK npu ee yaBoerun o6pasyiores ABe Ho4ep-
HHUE MOJIEKYJIbl, HOJHOCTHIO NOBTOPAIOIME HCXOAHYIO.

B ocHOBe caMOBOCIPOM3BENEHUS JIEIKAT PEaKIUMH MATPHY-
HOTO CHHTe3a, T. e. 00pasoBaHMe HOBBIX MOJEKYJI M CTPYKTYD
HA OCHOBe WH(OPMANUY, 3aT0MKEHHON B MOCIEN0BATEILHOCTH
mykaeorunos [JTHK. CregoBaTrensHo, caMoBOCIIpOM3BejeHIE —
O/ZIHO A3 OCHOBHBIX CBOMCTB KHMBOTI'0, TECHO CBA3AHHOE C ABJIEHH-
eM HACJIeACTBeHHOCTH.

Hacnenersennocrs. HacneacTBeHHOCTD 3aKI109aeTCA B CIIO-
coOGHOCTH OPraHN3MOB IepefaBaTh CBOM NIPU3HAKH, CBOMCTBA U
0COOEeHHOCTH PA3BUTHSA U3 IIOKOJIEHUsA B noKoaernue. [Ipusnaxom
HAa3bIBalOT J100YI0 0COOEHHOCTE CTPDOGHU S Ha CAMBIX PA3JIMYHbBIX
YPOBHAX OpraHM3allliy KUBOM MaTepuu, a Moj CBOMCTBAMM IO-
HUMAaT PYHKIUOHAJbHBIe 0COOEHHOCTH, B OCHOBE KOTOPBIX Jie-
JKaT KOHKPeTHBIe CTPYKTYphl. HacnencTBeHHOCTE 00y CIOBIeHA
cnenuduyeckoi opranusanueil reHeTHYECKOro BenecTsa (2ene-
muyecKozo annapama) — reaeTundeckum Konom. Ilox regern-
YeCKHM KOJOM IOHHMAIOT TAKYI0 opraausanuio moaexya JTHE,
IPH KOTOPOM MOCJIEI0BaTENbHOCTE HYKJIEOTHAOB B HEeil onpejie-
JISeT TOPAJOK aMUHOKHUCJIOT B 6enkoBoi Mosiekyiie. Obecneun-
BaeTcsA sABJIEHUE HACIeACTBEHHOCTH CTAOMJIBLHOCTHIO MOJEKYJ
OHK u BocmpousBeieHUEM €€ XMMHIECKOr0 CTPOeHus (peaymn-
JuKanueil) ¢ BEICOKO#M TouHOCThIO. Hacneaersennoers obecne-
YHBaeT MaTePHANbHYIO IIPeeMCTBeHHOCTS (HOTOK HH(pOpMAaL )
MeXKy OpraHUu3MaMy B DALY NOKOJEeHHH.

Hamvenunsocrs. 9TO CBOMCTBO KAK OBI IPOTHBOMOJIOMKHO Ha-
CIeJCTBeHHOCTH, HO BMeCTe C TeM TeCHO CBA3aHO ¢ Hell, TaK Kak
IIpH 39TOM M3MEHAIOTCSH HaCJeICTBeHHBIE 3aaTKH — IeHbl, OIl-
pezesisiloN e pa3BUTHE TeX UM MHBIX NPU3HAKOB. Eciu 65 pe-
npoayknua marpun — mosekya JHK — Bcerma npoucxopuia ¢
abCoIOTHOM TOYHOCTHIO, TO IPY PASMHOKEHUH OPTaHU3MOB 0CY-
IecTBaANack Obl IPeeMCTBEHHOCTS TOJBKO CYIE€CTBOBABIINAX
npeXxje IPU3HAKOB, ¥ NIPpUCHOCcOo0IeHre BUIOB K MeHAIOIUMCH
YCIOBHASM CPeIbl OKa3ajsiock ObI HeBO3MOMKHBEIM. ClegoBaTein-
HO, HM3BMEeHYHBOCTE — MO CNOCOOHOCMb OPZAHUIMO8 NPUOD-
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pemamb HO6ble NPUIHAKU U c60licmea 8 pe3ynbmame usme-
HeHUull cmMPYKmMyYpsb. HACAeOCMEEeHH020 Mamepuara Uil 803-
HUKHOBEHUS HOBbLX KOMOUHAUULL 2eHOE.

H3MeHYMBOCTS CO3aeT PasHooOpasHbIil MaTepuas AJIA ec-
TecTBEeHHOTro oTfopa, T. €. orbopa HauboJsiee NPUCIOCOOIEeHHBIX
ocofeil K KOHKPETHBIM yCI0BUAM CYIeCTBOBAHUSA B IPUPOJHBIX
yCIOBHUAX. A 3TO, B CBOIO OYepefib, IPUBOAUT K IOABIEHHUIO HO-
BBIX (DOPM KHU3HH, HOBBIX BUJIOB OPraHU3MOB.

Pocr u passurue. ConocoGHOCTS K PA3BHUTHIO — Beeobiee
cBoiicTBO Marepuu. Ilog passuTHEM IDOHHMAIOT HeoOpaTHMoOe
HalpaBJIeHHOE 3aKOHOMEePHOe M3MeHeHUe O0'beKTOB KUBOIl 1 He-
JKUBOM Npupoasl. B pesyibraTe pasBUTHA BOSHAKAET HOBOE Kade-
CTBEHHOE COCTOAHUE 00beKTa, BCJIEJCTBHE KOTOPOro U3MEeHAeTCHA
ero coOCTaB WK CTPYKTYypa. PazBuTHe KUBOI (POPMEI CYIIIECTBO-
BaHWA MATEPHUH IIPEJCTABJIEHO UHOUBUIYALbHbLM PA3EUMUEM,
WJIM OHTOrEHEe30M, U UCmopuiecKum passumuem, I (puiao-
reHe30M.

Ha mpoTsi>keHA OHTOTeHEe3a NOCTENEeHHO U ITOCIef0BaTe I b-
HO NPOABJIATCS WHAWBHAYAJIbHBIE CBOMCTBa opranusMos. B oc-
HOBE 2TOTrO JIeXKWUT IIO3TANHAA peanusanusa HacJelCTBeHHBIX
nporpamm. Paszsurue compoBosxjgaercs pocrom. Hezasucumo
oT cmocofa pasMHOMKEHHSA Bce AouepHUe ocobu, obpasyroiuecs
Y3 OJHOM 3UTOTHl HJIH CIOPHI, MOYKHA WM KIETKH, MOJTydarT
110 HACJIEACTBY TOJBKO FeHeTHYECKYIO0 HH(pOPMAIHIO, T. €. BO3-
MOMHOCTH IIPOABATE T€ MJIN WHbIEe IpU3HaKu. B mpomecce pas-
BUTHA BO3HHKAET crenu(puuecKas CTPYKTYDPHAsA OpraHusanus
WHAWBHA, 4 YBeJIHUEHHE er0 MAcChl 00YCIOBIeHO PEeNPOAYKIIH-
eli MAaKpPOMOJIEKYJI, 2JIEMEHTAPHBIX CTPYKTYP KJIETOK W CaMHX
KJIETOK.,

dunorenes, WM SBOJIONAA, — 3T0 HeoOpaTHMOe ¥ HANIPaB-
JIEHHOE PasBUTHE XMBOM NPHUPOALI, COIIPOBOMKAalIeecs 00-
pasoBaHWEM HOBBIX BHJOB H IIPOTDECCHBHBIM YCIOMKHEHHEM
KUSHH. PesyIbTaToM 5BOJIOINHA ABJISETCA BCe MHOTooOpasue
JKUBBIX OPraHNU3MOB Ha 3emJie.

Pasnpasuvocrs. JIlobo# opraHu3M HepasphIBHO CBA3AH
C OKPYIKarolnei cpe/loi: U3BJIEeKaeT U3 Hee IINTaTeIbHEIE Belle-
CTBAa, IOJIBEPTAaeTCsA BO3AEHCTBUIO HE0IaronpuATHEIX (DAKTOPOB
cpejibl, BCTYIIaeT BO B3AUMOJEHCTBHE C APYTHMHU OPraHu3MaMHu
¥ T. 1. B npomecce 9BOTIONMH Y JKUBBIX OPraHU3MOB BeIpabora-
JIOCh ¥ 3aKPEnuJIOCh CBOMCTBO M30MpaTeNbHO pearuposaTh Ha
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BHEIIHHE BO3JeHcTBHA. ITO CBOMCTBO HOCHUT HA3BaHUE pPaA3-
dpaxcumocmu. Beaxoe naMeHeHHE OKPYIKaION[UX OPraHU3M yC-
JIOBMIA cpebl IPeACTaBAeT co00i IO OTHONIEHUIO K HEMY pa3-
JpaKeHUe, a ero Ppeaklua Ha BHEIIHUE PASAPANHUTENH CIYHUAT
IoKasaTeJieM ero YYBCTBUTEbHOCTH U IIPOSIBIICHUEM Pa3Apasku-
MOCTH.

Peaxknusa MHOTOKJIETOUYHBIX KMBOTHBIX Ha pasipasKeHue ocy-
IEeCTBJIAETCH Yepes HOCPEeICTBO HEPBHOM CHCTEeMb] ¥ HA3LIBAET-
cA peghrerxcom.

Oprasusmel, He MMeOIIUe HEPBHOH CHCTEMBI, HAIpUMED
npocTedIue WA pacTeHHus, JHUIIeHsl u pediexcos. Ux peak-
UM, BEIpa)Kalomuecs B UBMEeHEHU U XapaKkTepa ABHKeHAA WITH
pocTa, NPUHATO HA3bIBATh MAKCUCAMU VIR MPONUIMAMU,
npubaBisas IpH UX 0603HAYCHUH HA3BaHUe pasapaskurens. Ha-
npumep, GoToTaKCcuc — ABHIKEHHE B HANIPABIEHUH K CBETY; Xe-
MOTaKCHUC — IepeMeleHHue OPraHuaMa 10 OTHOIIEeHWI0 K KOH-
IeHTpanuy XUMIYeCcKuX BemiecTs. Kakaslil pos Takenca MoskeT
OBITH NOJIOKUTETBHBIM HJIN OTPUIATEBLHBIM B 3aBUCHMOCTH OT
TOT'0, NeMCTBYeT Pa3/ipasKuTe/lb HA OPraHM3M IPUATATHBAIOIIAM
HJIM OTTAIKHUBAIOIIUM 06pasom.

ITox TponmaMamMy MOHMMAIOT ONIPEEIEHHBIN XapaKTep poc-
Ta, KOTOPBIH cBoiicTBeH pacteHmsaM. Tak, reamorponusm (ot
rped. helios — Couane) o3HavaeT pocT Ha3eMHBIX YacTel pacTe-
Huil (crebasa, IUCThHEeB) MO Hanpasienuio K ConHmy, a reoTpo-
nu3M (OT rped. geo — 3eMiif) — POCT NOA3EeMHBIX YacTei (Kop-
Hell) B HanpaBJeHUH K IeHTPY 3eMJIH.

Hdns pacreHMii XapaKkTepHBI TaAK¥Ke Hacmuu — [ABUMKe-
HU#A 4YacTell pacTHTENbHOrO OPraHM3Ma, HAIPDAMEpD ABHIKeHUe
JUCTEEB B TEUEHHUE CBETOBOrO AHSA, 3aBHCAILEE OT IIOJOMKEeHHA
Conuna na He6OCBOJE, PACKPBITHE U 3aKPLITHE BEeHYNKA IIBETKA
HT. A

Jincepernocrs. CaMoO CIOBO AMCKPETHOCTh IIPOU3ZOIILIO OT
naTuHCKOro discretus, 94To 0O3HaYaeT NPEPLIBUCTHIN, pasfeseH-
HbI#. [lucKkperHOCTH — BCceobmiee cBoiicTBO marepuu. Tak, ua
Kypca (pu3suKH 1 o0Iedl XUMHUM H3BECTHO, UYTO KaXKABIA aToM
COCTOMT U3 dJIeMEHTAPHBIX YACTHII, YTO ATOMBI 00Pa3yI0T MOJIe-
Kyay. IIpocThsie MOJIEKYJIEI BXOAAT B COCTAB CIOMHBIX COeHHE-
HUH UM KPUCTAJJIOB B T, I.

Hnsae Ha 3emie TaKkKe NPOABJISIETCA B BUJIe AUCKPETHBIX
(opM. 910 O3HAYAET, YTO OTACILHBIH OPraHU3M UM WHAS OGUO-
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JIoTHYecKas cucrema (Bua, GMOIEHO3 U P.) COCTOUT U3 OTAE/b-
HBIX M30JIMPOBAHHBIX, T. €. 000CO0JIEHHBIX UM OrPaHUYEeHHBIX
B IPOCTPAHCTBE, HO TEM He MeHee TeCHO CBA3aHHBIX U B3aMMO-
JNeMCTBYIONIIX M1y co0oii uacreii, 00pas3yioniux CTPyKTYPHO-
dbyHKIMOHaNbHOE eauHcTBO. Hampumep, Jno0o0i BuJ OpraHus-
MOB BKJIIOUaeT oTfesbHbIe 0cobu. Tesro BEICOKOOPraHu30BaHHOM
ocobu o6pasyeT NpPOCTPAHCTBEHHO OrpaHWYeHHBIe OPraHbl, KOTO-
pBI€, B CBOIO 04Y€Pellb, COCTOAT U3 OT/[eIbHBIX KJIeTOK. JHepreTuye-
CKUI1 anmapaT KJeTKH NpeicTaBleH OTAeIbHBIMA MUTOXOHAPUA-
MU, anmnapaTt cuHTe3a Oeska — pubocomMaMM U T. A. BILIOTH A0
MaKpPOMOJIEKYJI, KaXk/1ad U3 KOTOPBIX MOMKET BBIIIOJHATL CBOIO
(byHKIHIO, TUIIL OyAYYH IPOCTPAHCTBEHHO H30JUPOBAHHOM OT
APYIUX.

JIncKpeTHOCTH CTPOEHUS OPraHu3Ma — OCHOBA ero CTPYKTYD-
HOM ynopsigouenHocTd. OHa co3jjaeT BO3MOKHOCTDH ITOCTOAHHOTO
caMOOOHOBJIEHHS €T0 IyTeM 3aMeHbl «M3HOCHBIIMXCA» CTPYK-
TYPHBIX 3JIeMEeHTOB (MOJIIeKyJ, PepMEeHTOB, OPraHOU0B KJIeTKH,
eJbIX KJeTOK) 6e3 mpexpalleHus BBhINOJHAeMOW QyHKIUH.
[IuckpeTHOCTH BH/A IpeAoIpeiesidaeT BOZMOKHOCTE ero 9BOJIIO-
IEHu nyTeM Irubesid Wi ycTPaHeHHUS OT Pa3MHOMKEHUA HelpH-
croco0JieHHBIX 0co0ei U COXPaHeHUA UHANBHU/IOB C IIOJIe3HBIMH
A BRIXKMBAHUSA IIPU3HAKAMM.

AsToperyasinus. 9TO CIOCOOHOCTh KUBBIX OPraHM3MOB,
0OUTAIOIIAX B HEIIPEPEIBHO MEHAIOIMUXCH YCIOBAAX OKPYIKAIO-
el cpejsl, MOAIePyKUBATE MOCTOAHCTBO CBOET0 XHMUIECKOI0
CcOCTaBa U MHTEHCHBHOCTEL TeYeHUA (PU3NOJIOrHYEeCKHX IIPOIec-
coB — zomeocmas. IIpu 9TOM HeZJOCTATOK NOCTYIIIeHUA KAKHX-
b0 NUTATENbHBIX BEIECTB M3 OKPYIKAIMed cpeibl MOOHIn-
3yeT BHYTPeHHHE pecypchl OpranusMa, a u30bITOK BHI3BIBALT 3a-
naca"ue 3TUX BemiecTB. [logo0HBIE peaKIHHA OCYIIECTBIAITCA
pasHBIMU TyTAMHA Giarogaps AeATeJIbHOCTH PeryasiTOPHBIX CH-
cTeM — HepBHOW, 9HAOKPUHHON U HEKOTOPHIX Apyrux. Curua-
JIOM JIJIsi BKJIOYEHHSA TOW WJIM MHOI peryJaupymolei cucTemMbl
MoO3KeT OBITH H3MEeHeHHe KOHIeHTPAIMH KaKoro-1ubo BelecTsa
MW COCTOSTHUS KaKoH-1ub0 cHuCTeMBI.

Purmuunocrs. [lepuogndecKkue H3MeHEeHUS B OKPYIKaloliei
cpejie OKa3BIBAIOT TIy0OKOe BIUAHNUE Ha KUBYIO IPDUPOAY U HA
coOCTBEeHHBIE PUTMBI JKUBEIX OPraHU3MOB.

B 6uonorum moji pATMAYHOCTHIO IOHUMAIOT IePUOJHYeCKIAe
U3MEeHEeHH s HHTEHCUBHOCTH (DU3HOJIOIrHYeCKNX QyHKIui 1 dop-
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M000pasoBaTeIbHBIX MPOLECCOB € PA3JMYHBIMH IepHOLaMHU
Konebauuil (OT HECKOJBKUX CEKYHJ L0 Iofia u cToneTus). Xopo-
10 U3BECTHBI CYTOYHBLIE PHTMBI CHA W 0OAPCTBOBAHMSA V YeJo-
BEKa; Ce30HHBLIE PHTMEl AKTHUBHOCTH M COAYKH Yy HEKOTOPHIX
MJIEKONUTAIOINUX (CYCINKH, €XKH, MeJBei) U MHOTHE Apyrue
(puc. 1.3).

PuTmuyrOCTE HanpasJieHa Ha corjiacoBaEue QYHKIHMA Op-
raHM3Ma ¢ OKpy xarolnel cpeioi, T. €. Ha npucnocobIeHne K me-
PHOJUYECKH MEHAIOINMCH YCIOBHAM CYII[eCTBOBAHNSA,

JueprozasucuMocTs. JXUBBIe TeJa NpeAcTaBIsdioT coboit
«OTKDBITEIE» AJIA MIOCTYIJIEHHS S9HEPIUH CHCTEMbI. DTO IOHATHE
sauMcTBOBaHO W3 (m3mKH. oA «OTKPEITBIMH» CHCTEMAMH
[IOHUMAIOT JUHAMHUYECKHEe, T. €. He HAXOAAIIMECA B COCTOAHHAHA
IIOKOSA CHCTeMbl, YCTOMYHBBIE JIMIIL IPH YCJIOBUH HEIPephIB-
HOTO AOCTyla K HUM JHEPruM U Marepum usBHe. Takum oGpa-
30M, JKHBBIE OPTaHU3MBI CYILIECTBYIOT 10 TeX IOp, [IOKa B HUX
IIOCTyIIaeT MaTepus B BHJAE IHUIH U3 OKPYIKAIOIeH cpejabl U
sHeprud. CreyeT OTMETHTE, UTO JKHUBbIE OPraHU3MBI B OTJIUYIME
OT 0O6BEKTOB HEXXHBOU IIPUPOJALI OTPAHUYEHEI OT OKPYIKAatoIei
cpensl obosouKkaMu (HapyKHas KJieTouHass MeM6paHa y OfHO-
KJIeTOUYHBIX, IIOKPOBHAA TKaHb Yy MHOTOKJIETOUHEIX). ITHU 0060-
JIOUKH 3aTPYAHAIOT 0OMEH BeIecTB MesKy OPraHu3MOM ¥ BHEII-
Heil cpeioii, CBOAAT K MHHMUMYMY IIOTEPH BeIllecTBa M MOAAEp-
MHUBAIOT IIPOCTPAHCTBEHHOE €TMHCTBO CHCTEMBI.

Taxum o6pazoM, >KUBBIE OPraHU3MBI PE3KO OTJIMUYAIOTCH OT
00'beKTOB (DU3UKHN U XMMHU — HEIKHMBBLIX CHCTEM — CBOeil muc-
KJIIOYHATENbHOMU CII0XHOCTHIO ¥ BBICOKOH CTPYKTYPHOU U PyHK-
IUOHANBHON YyIOPAAOYEHHOCTHIO. DTH OTAMYNSA NPUAAIOT HU3-
HU KaueCcTBEeHHO HOBBIe cBoiicTBa. HuBoe npejacrasisger coboii
0co0yIO CTYNEeHb DA3BUTHSA MATEPUH.

MHBorouncieHHbIE ONPEJEIeHHs CYLUIHOCTH KU3HHA MOMKHO
CBECTH K JIBYM OCHOBHBIM. COryiacHO mepBOMYy, JKU3Hb OMpeje-
Jasgercs cybcTpaToM — HOCUTEJIEM ee CBOMCTB, Hanpumep OeJi-
Kom. Bropas rpynna onpejesieHuil onepupyeT COBOKYIHOCTHIO
cnenuUIECKUX (PUSUKO-XHMHUYECKUX IIPOIECCOB, XapaKTep-
HBIX s ®MUBBIX cucreMm. Knaccuueckoe onpenenenune @. Du-
reasca: «JKu3Hb ecTh cnocob cymecTBOBAHMA OGeJKOBBIX Tel,
CYIIeCTBeHHBIM MOMEHTOM KOTOPOro ABIAETCA IOCTOAHHBIN
o0MeH BellecTB ¢ OKPYyJKalomeil X NPHPoIoi, NpHYeM ¢ npe-
KpaljeHHeM 3TOro o6MeHa BelecTB NMpeKpamiaeTrcs W KH3Hb,
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Pue. 1.3. Pummuunocms é ¥ueoii npupode:
A — amnaumyoda kKonrebanuil 6UONOZUYECKUX PUIMMOSE,
B — cymounvie, mecaunble U 20008ble pummbt,
B — mHozonemHue pummbl

4TO NPHBOJHUT K Pasjoxenuio fenxa» — JIUIIb GOPMATBLHO MO-
ket GBITh OTHECEHO K NMePBOii KaTeropuy, TaK KaK JHreJIbC HMe
B BHJIY He coOCTBeHHO 6eJIKH, 4 CTPYKTYPBI, cofiepixarue GesioK.
C apyroii ¢cTOpoHBI, 06MEH BeIecTB TaK)Ke He MOKET CIAYKUTD
eMHCTBEHHBIM KPATEPHEM JKHU3HH, 14 U caM HyKAaeTcA B 005-
FICHEHUH TIPHA IOCPeACTBE JKU3HU.

B camom o6wem eude Hu3Hb MONCHO onpederums KAk
axmueHoe, udyuiee ¢ 3ampamoil noiYyveHHoi u3éHe Hep-
zuu noddeprcanue u camosocnpouseederue cneyuPuieckKou

cmpyKmypbL.




28 TnaBa 1\ Muoroobpasue Xusoro M1pa. OCHOBHbIE CBOWCTBA XUBOW MaTepuu

OnNopHblie TOYKK

@ 1. JKuBBIe cHCTEeMBI IPOABAAIOT OOLIME CBOHCTBA, OTIH-
yauge HX OT 00'beKTOB HeKHBOM NMPHPO/ILI.

2. ObmeHHBIE MPOLECCH] B KMBOM Bemecrse 6uocdepsr

ofecneynBaIOT rOMeoCTa3 — MOCTOAHCTBO CIPYKTYP-
HO-(DYHKIHOHAJIBHON OPraHM3al(HH CHCTEMBI.

Bonpockl Ansg NoBTOpeHUsa v 3anaHus

1. ITepeuncinre 1 OXapakTepuayiire ob1Me CBOMCTBA KH-
BBIX CHCTEM.

2. Kax mposABIAIOTCA PA3/IMYHBIE CBOMCTBA JKUBOTO Ha pas-
JIMYHBIX YPOBHAX opraHusanuu? Hcnonbays ciaoBap-
HBIM 3anac pyopux «TepmuHONMOrHMA» M «Summary»,
nepeBe/UTe Ha AaHTVIMHCKUN A3BIK NYHKTH « OmOpHBIX
TOYEK» .

0630p u3y4yeHHOro matepuana rnasbl 1

OCHOBHbIE MONOXeHUA

Brinenenue ypoBHeii OpraHn3anuy JKUBOM MaTepUM 1103BO-
JnsAeT HanboJsiee IMOJIHO XapaKTepru30BaTh OTAEJIbHBIE IPOSBICHU
JKU3HEeATeIbHOCTH, ABIAIOIINECS OCHOBOM BhIpaboTKH 0006-
II[eHHBIX NPeCTABIEHUH 0 JKHU3HHA,

OcHoBa BCeX ABJIEHUH KU3HH — MPOIECChl MEKMOJICKYJIAD-
HOI'O B3aUMOAEHCTBAA OPraHuIeCKUX COeUHEeH M.

MerabonuyecKue MpPonecchl JOKAJIN30BaHbl B OIpe/leseH-
HBIX KOMIIAPTMEHTaX KJeTKH — CTPYKTYPHO-(PYHKIIHOHAIBHOMH
€IMHHUIIE BCETO MKUBOTO.

B MHOroksIeTOYHBIX OPpraEu3Max KJIeTKH 00pasyioT TKaHH,
13 HUX (POPMHDPYIOTCA OPraHkbl, KOTOPEIE BEICTPAWBAIOT TEJIO.

Opranusm, uiau ocodb, IpeAcTaBisieT co60il caMOCTOATEb-
HY10, CBOOOJHO CYIIECTBYIOMIYIO B CO00IIeCTBE cede momoOHbIX 1
APYIr'uX OPraHM3MOB OHOIOrUYECKYIO CHUCTEMY, 00JaJaionyio
onpeaeJeHHBIM e HOTHIIOM,

Bupab! :KMBBIX OPraHU3MOB HHTEIPUPOBaHEI B cO00IIecTBa —
6MO1IeHO3bI, B KOTOPHLIX BHALI CBA3AHBI NUINEBLIMYA B MHOTUMHA
APYTUMHA B3aUMOAEHCTBHAMH.
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CoBoKymHOCTE 6HOIEH030B (hopMupyeT Guocdepy B HeJ0M.
B 6mocdepe KuBble OPraHU3MBbI OCYIECTBIAIOT HelpephIBHbINA
06MeH BelllecTB — KPYTrOBOPOT 3JIEMEHTOB ¥ MOJIEKYJI.

Bcee :¢HUBbIe CHCTEMBI PA3JIMYHOIO HEPaPXUYECKOro YPOBHA
OpraHM3aI Uy MPOABISIOT O{HHAKOBEIE CBOMCTBA, OTINYaoNIue
JKMBOE OT 00'BEKTOB HEKUBOWU MPHPOAkIL.

MpobnemMHble obnactu

KaxoBbl KpUTEPHUU BbIJ|EIEHHS OT/eIbHBIX YPOBHE! OpraHu-
3aIUU YKABOM MaTepuu?

B ueM DPHHOMNHUANLHBIE PASIAYUA CBOMCTB IKUBOW U He-
JKUBOM MaTepuu?

B ueM 3aka0o4aeTca HeOOXOAUMOCTh KayeCTBeHHOM Xapak-
TEPUCTHKH CBOMCTB XKUBOIro?

MpuknagHble acnekTbl

Kaxoe 3Hauenue A5 pasBUTHA OMOJTOTMYEeCKUX HAYK HMeeT
nozpasjeieHne Ha PA3JIMYHbIE YDOBHH OPraHu3anuu?

Kaxk Ha MOJEKYJSpHO-TeHEeTHYECKOM YPOBHE pelnaiTcs
npobJieMBbl [eJIOCTHOTO Oprasuama?

3apaHusa

OxapakTepuayiiTe IPU3HAKHA U CBOMCTBA YeJIOBEKA Ha pas-
JAYHBIX YPOBHAX OPraHU3anuy.

CpaBHUTE CYIIHOCTH IPOLECCOB 00MeHa BeIeCTB B HEXKUBOU
npupoze u Mmeraboiusma.

ChopmynupyiiTe onpe/ie/leHHe NOHATUA «KHASHBY .




fnaBa

Bo3HUKHOBEeHMeEe XXU3HU
Ha 3emMne

Yacmo ymeepxcdawom, umo é nacmoauiee Gpema UMEIOMes 6ce
Yen06uUsR 0N 6OZHUKHOBEHUA NPUMUMUBHBLY HCUBLLX
cyuwecme, KOmopbie umenucw kozda-mo. Ho ecau Gut ceitvac

8 KaKOM-IUGO Meniom MALeHbKoOM B000eMe, codeprcauiem

8ce HeobX00uMble CONU amMMOHUA U ocambt u docmynnomn
8030elicmeuio céema, menaa, sNeKmpuiecmea u m. .,
Xumuvecku obpasosanca GesoK, cnOCoOHbLL i danbHelluum
6ce 0onee CAONCHbLM NPeEpaeHusm, mo 3mom 0enoK
HeMeONeHHO Obla Obi PA3PYULEH UL NOZLOULEH, YN0 ObLIO
HEBOIMONCHO 6 Nepuod G0 B0IHUKHOBEHUA HUBLLY CYULECTE.

Hapaz Japeun

H3 amou enasvl 6L ysHaeme, wmo 6onpoc
0 NPOUCXONOCHUU HU3HU Ha 3emae,

a makice, 6epoAmMHO, U Ha Opyzux
NAAGHEMAax UHbLX 36€30HbLX CUCEeM
60JIHOBAJL Hes08eKa ¢ moil nopvl, KAK OH
Hauan ocoznasams cebs Yenoserxonm,
cmaJa no3Haseams cebda u OKPYHCaWuil
mup. Ilepevie nonvimru meopemuwecrkozo
paspeuienHus 60npoca 0 NPOUCXOHCOCHUL
HU3HU Ha 3emae 80cx00am K zayboKoil
OpPe6HOCMU U HOCAM OMNeYamox mex
00wux 6033penuil Ha Husyw npupody,
KOmopblLe c80ULCMEEHHbL KaxcO0oil anoxe.
Bbt noznarxomumecs ¢ cogpemennbimu
npedcmasneHuUAMU 0 B03HUKHOBCHUU
HCUSHU,; Y3HaAeme, KaKue 80npocsl
0CMAMCes Hepa3peuLeHHbLMU

Jo Hacmoswezo epemeru.
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2 1 . UcTopus npepcrasneHnn
0 BO3HMKHOBEHWUU XXU3HU

MuoroTsicauyeneTHaa ueropua Homo sapiens 3Haja He 0/1-
HY PHIIOTE3Y O MyTAX BOSHUKHOBEHHUA YKU3HU U O MeCTe JeJioBe-
Ka B CHCTeMe JKUBBIX CYIIEeCTB.

B aToM Bompoce ¢ APEBHOCTU CYIECTBYIOT ABE IPOTHBO-
[OJIOJKHBIE TOYKH 3PDEHUdA, OAHA U3 KOTOPLIX YTBEPKAaeT BO3-
MOKHOCTH IPOMCXOMKAEHHUA KHUBOTO M3 HEKHMBOrO — TeopHdA
abGuorenesa; Jpyras — Teopusi OMoresesa — OTPHUIAeT caMoO-
IpPOM3BOJIBLHOE 3aposaenue xusHu. [lociennee Bo33penne Npu
AanbHeHIIeM pasBUTHH HPABOAUT K BRIBOAY, YTO KHU3Hb CTOJIb
JKe cTapa, Kak 1 He)KuBad MarTepus. BoKpyr sTUX AByX Hanpas-
JIeHWii 1 npoucxouia 6opbsba B BOIpoce 0 BOBHHKHOBEHUH JKU3-
HH Ha BCeM INPpOTAMEHHH HCTOPHHA HayKH.

Coapemeﬂnme BO33peHHu IMO3BOJIAKOT TOJBKO MOCTABUTE 2TOT
CIOp HA CTPOTO HAYYHYIO MOYBY M TeM caMbiM 00OCHOBATH I1Pa-
BIJILHOCTH Teopuu abuorenesa. OHM Aal0T BO3MOYKHOCThH HaMe-
TITH Te (PAKTOPBI, KOTOPHIE IPUBEJH K IIPeBPalleHuIo HeKUBOI
MAaTEepHH B JKMBYIO, ¥ Te IIYyTH 9BOJIOIMY BEIleCTB, KOTOPBIe MOr-
JI¥ IPUBECTH K BOSHUKHOBEHHIO KHBOI'O.

2.1.1. NpeacrasneHUs ApPeBHUX
1 cpepHeBekoBbix punocodos

O6muit ypoBeHb 3HAHWH B ApeBHeM MHpe OBLI HEBBICOK,
¥ TOCIIOACTBOBABIINE B TO BpeM#A MPEACTABICHUSA OTIHIAIUCH
cBoeil (hanTacTHIHOCTHIO. OCOOEHHO 9TO OTHOCHTCA K TAKOMY
ABJIEHWIO, Kak pasmHOMKeHnue. Tak, rpeveckuit punocod Imue-
nokJ (V B. 0 H. 3.) IPUIHACHLIBAJ JePeBbAM CIIOCOOHOCTE HECTH
aiina. HeyquBuTeIbHO IOITOMY, YTO lae TAKOH KPYIHBIHA yde-
HbIH, Kak Apucrtoress (IV B. 10 H. 2.), BBICKa3bIBaJI AHAJIOTHY-
HBIe, HeJIelbie ¢ Hallel ToOYKu 3peHus, Baraaasl. Heananue cno-
c060B Pa3MHOKEHU S MHOT'UX XHUBOTHBIX M PACTEHUH CIIYIKHIIO,
II0-BHMMOMY, IDAYMHON TOT0, YTO AJ1 HAX CIUTANIACH BOZMOXK-
HOI CIOCOOHOCTH BOSHUKHOBEHU A MUBLIX CYIIECTB H3 MEPTBBIX
OCTATKOB MJH M3 HeopraundyecKux BemecTs. Hanpumep, Briam
ApucToTes b IPANHCHIBAST IPOMCXOMKAeHIE U3 MACa, KJIoIaM —
M3 COKOB TeJjia }XMBOTHBIX, 4 JOMAEBBIM 4YepBAM — U3 WUJa

OpyZAOB.
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Baraaas: Ha NpOMCXOMKAEHNE )KUBHU B CDEJHUE BEKA CIeAY-
eT TaKJKe paclleHuBaTh KaK CJe/ICTBHEe HEBEXKeCTBa, KOTOPOoe 110
Mepe HaKOMJIeHUA MOJI0KHUTEeIbHOI0 3HAHUSA YCTYIIAJ0 MecTo 60-
Jiee IPaBUJIBHBIM IIpejicTaBiaeHUAM. OQHAKO, TOCKOJBKY aBTO-
puTeT ApUCTOTEJIA OAAEePIKUBAJICA CPEHEBEKOBOH MEePKOBBIO,
uaes CaMONIPOU3BOJILHOT'O 3aPOIK/IEHUA rOCIOCTBOBAJA B yMaX
AJMATENbHOE BpeMsA U HAIIPaBJIAJa CPEJHEeBEKOBBIX AJIXUMHKOB
Ha MOMCKH pellelTa NCKYCCTBEHHOTO NPeBPalieHus HeKUBOTO
BelllecTBa B JKUBYI0O Marepuio. Ciofla OTHOCATCA PEUeNnTsl NMpH-
rOTOBJIEHUSI MBIIIEH U3 MIIEeHUIBI IPH momomu «hepmMenTas,
HCXOAANIEro OT I'PA3HON pPyOalIKM; NPHUTIOTOBJIEHUE YEIOBEKA
M3 THUIOINUX YKUAKOCTEH 4eJ0BeYecKOoro Tejia — MOYH M Kpo-
BHU, a TAK}Ke MHOT'HE Jipyrue.

B Gosiee mosaHee BpeMs OTKPBITHE MEKPOCKONA PACITHPHUIIO
OpeAcTaBJIeHHs O CTPOEHUH OPraHU3Ma M MMOKAa3aJo CJIOMKHOCTL
CTPOEHHSA TAKWX, HAIPUMEDP, CYLIECTB, KAK HACeKOMBIe, KOTO-
PBI€ 10 TOTO MPUYHCIANNCH K IIPOCTO YCTPOSHHBIM OPTaHU3MAM.
CooTBeTcTBEHHO 9TOMY ObLJIa B3ATA MOJ COMHEHUE W CaMa BO3-
MOXXHOCTb UX BaPOKACHHUA U3 HEXKHUBOTO.

IlepBbie OMBITHI B 9TOM HaNpaBJIeHUM OBIIA IIPOBEJEHEI
ATaNbAHCKUM yueHbIM P. Penu (cepexamuaa XVII B.). Or HaKpBLI
MACO KHCeel, He ONPAHHYUBAIOIIEH JOCTYII BO3AYXa, U IIOKA3aJ,
9TO IPH 9TOM Ha MsACe He NOABJIAETCH JUUNHOK MIACHON MyXH,
KOTOpas OOBIYHO OTKJAJAbIBAET OIJIOAOTBOPEHHBIE AlIa Ha
rauiomem mace. Takum o6paszoM, u AJs 3THX HACEKOMBIX OKa-
3aJicA COpaBefJIMBBIM MIPUHLUII «8Ce HCUBOE — U3 HCUBOZ0».
YpesBeIYaifHO Ba)KHBI B 9TOM OTHOIIIEHUH B3TAAABI AHTJIMHACKOTO
yuenoro B. I'apses (XVII B.). B pesynbsrare usy4enus pasMHO-
YKeHHA OPraHu3MOB OH ITPOBO3TJIACHI IPUHIIUII «8Ce HCUB0E —
us auya».llpaBna, n T'apseil ornan gaHs DpeficTaBIeHUAM CBO-
el 310X, JONMyCKAasa BOBMOYKHOCTE CAMO3aPOKASHUA LA TAKUX
JKUBOTHBIX, KAK HACEKOMBIE WJIA YEPBH.

C apyroii croponsl, 61arogapa MEKPOCKONY OBLIO OTKPHI-
TO CYII[ECTBOBaHME OTPOMHOI0 YHCJIA MEJbUYalIInX UBEIX CY-
IIeCTB, OPraHM30BAHHBIX ellle NpoIle, YeM HACeKOMEIe, YepBU
¥ Apyrue W3 paHee M3BECTHHIX JKHUBOTHHIX. K sromy ciexyer
n00aBUTH elje MUKDPOOPTAHUBMBI, B OTPOMHEIX KOJHMYECTBAX
3aceNdIONIAe PacTBOPLI OPraHWYecKHX BemecTB. Bee atu 00-
CTOATENHCTBA 6IaronpUATCTBOBAIM TOMY, YTO UAEH CAMO3apo-
IKJeHUA NOJMYyYniia Kayleecd MogKperjeHne.

D B
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Cpenu paboT 2TOr0 HaNpaBJIeHHUA CAeAyeT OTMETUTH IIePBbIe
110 BpeMEeHH KCIIepuMeHTaJbHble MCCJIeIOBAHNA UPJIaHICKOTO
ceamernauka 1. Huarema (1748), KoTOpbIil 3aKyIOPHABAJ KOJI-
6bl, HATIOJIHEHHEIe MUTATeIbHBIM DACTBOPOM, M IOABEpraj ux
HarpeBaHWIO Ha TJIEIIMX yriax. Beicokasa rTemneparypa, 1o
MHEHMIO aBTOpa, AoJKHA Obliia yOUTh BCe 3apOJbININ, KOTOPbIe
Moryin 6Bl TPOHUKHYTH B Kou0y usBHe. Tem He MeHee cIyCTHA
HEeCKOJBKO JHel B Koyifax B N300MINH TOABJIANNCE MUKPOOPra-
HUBMBI, 4TO CIYKMUIO0 s Huarema HeOIpOBepIKMAMBIM 10K a3a-
TeJILCTBOM MX 3apPOXKASHUA U3 HeXKUBOU MaTepHu.

Barasasl 1 ucenenoBanusa Hujprema HalLIW MUPOKUM OT-
KJIHMK CPei YYEHBIX TOTO BPEMEHH M J0JITO elle CHYXKHUJIH OTI0-
poii TeopuH camo3sapoxaeHus. MHorue ydeHsle NOBTOPAIH
1 MoAA(UIEPOBAJIN ONBITHI UPJAHACKOro CBAIIEHHUKA, HO HEe
BCeT A MOJYYaIyu OANHAKOBBIE Pe3YJILTATEL.

2.1.2. Pabotei J1. MNMacTepa

OxkoHUATENBHOE TIOpaKeHre BO33PEHUAM O camMo3aporKjie-
HUU Ha"ecu GecTAIIAe HCCIeI0BaAHUA (PPaHIy3CKOI0 MUKPO-
6umosora JI, Tlacrepa, mpoBefileHHBIE B CeMHUAECATHIX ronax
XIX croserns. yenex 9Tux pabor 6LL1 HOATOTOBIEH BCEM IIpes-
MIECTBYIONMM PA3BUTHEM IPOOIEeMBI.

ITacTep mpHUAaJ CBOMM 3aKJIOUEHUAM HCKIIOYUTEILHYIO
ybeuTeLHOCTE DJ1arofiapa IpeKpacHo 3alyMaHHBIM U OCyIIie-
CTBJIEHHBIM MM sKcnepuMmeHTam. IlocnenHue UMed [EJbI0 HE
TOJIBLKO JOKAa3aTh IPaBUJIBHOCTE MOJIOXKEeHH i TeOpUH aBTOpa, HO
¥ BBIABUTH OIINOKH €ro MPOTHBHUKOB U BCKPBITh NPAYHHBI OT-
JleJBbHBIX HEYAAY er0 NpeAIIeCcTBeHHUKOB,

IMacrep 3anonuAa GaJIOH NUTATEJBHOM cpefoil, a HieiKe
Koa656! mpuAaBan S-obpasuyio popmy. Kunauyennem us 6anniona
BBITOHAJICH BO3AYX, KOTOPHIH IMPH OCTHIBAHUH JKUIKOCTH BO3-
BpamaJica o6parHo. MUKPOOPraHu3Mbl U3 BO3AYXaA MPHU dTOM
ocenany Ha M3rube MK, U YKAAKOCTHL B 6alI0He ocTaBaJIaCh
cTepUILHON HeonpeAeneHHO nosiaro. CTomyio TOABKO OTPe3aTh
meiiKky KoJiObl, KAK Yepes HeCKOJbKO JHe! B dKHUIKOCTH IIOABJIA-
nucs 6axkrepun. [losBnerua X MOMXKHO OBLJIO TaKKe JOOHTHCH,
HaKJIOHAHA 6aNJI0OH ¥ CMBIBASI MUKPOOPraHASMEL, OCeBIIINE B U3-
rube TpyOKH.

Pa6orser ITacTepa ABHIACE IIEPEJIOMHBIM MOMEHTOM B HCTO-
pUM YUEHUS 0 MPOUCXOMKAeHU N *knu3Hu. Bonipoc o camozaporkie-

2 — B. B. Baxapos, 10 xa.
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HHHA B TOM BHJe, B KAKOM OH OBILJ IIOCTABJIEH, paspenIuics
B OTPHIATEJBLHOM CMBICJIE, U IIPHHIIUAI «BCE YKHBOE — H3 HH-
BOro» JJif BCEX M3BECTHBIX CYIIECTB MOT IO HNPaBY CUYHTATHCS
cIIpaBeIJIMBEIM U He 3HAIOI[MM HHU OHOTO UCKJIIOUeHN .

Bomnpoc 0 NpouCXOXKASHUH KU3HHU, OHAKO, He OB paspe-
meH oneiTamu [Tacrepa — oH 6BLI TONBKO 3aHOBO nocrasJieH, HO
Ha 9TOT pas BHojHe HayuHO. ToMy crmocobGeTBOBanM paciuupe-
HUEe U yIuIyOjieHHe NpeAcTaBIeHNi 0 JKU3HH, 0CODEHHO yUeHue
0 KJIETKEe KaK OCHOBEe JXHU3HH, U PAa3BUTHE (DU3UKO-XHUMHIECKHX
Hayk. ITocse pa6or ITacrepa B o6acTi ucciae0BaHTi O MPoOuC-
XOMKJeHNH XKU3HU HI MUKPOOPTaHU3MBI BOODIIE, HU JJajKe HAU-
foJsiee TPOCTO YCTPOEHHBIE UX TPEACTABUTENN HE PACCMATDH-
BawTCA OOoNbIIe KAK HCTOYHUKH MOABIEHUS B COBPEMEHHBIX
yesioBuAX Hosiee CI0MHBIX JKUBEIX CyIiecTB. Bompoc aTor nepe-
HOCHUTCHA HA KJETKY C ee CJOKHBIM XUMHYECKHUM COCTABOM M
crpoeraueM. IIpobiema nonyuaer 60ee KOHKPETHYIO (DOPMYIIH-
pPOBKY, n0O cTaBUTCA BOIPOC HE TOJHKO O TPOUCXOKAEHUY IIPO-
creiineil KIeTKH, HO B 0 BOBMOYKHOCTH €€ HCKYCCTBEHHOIO CO3-
JaHUSA U3 HEOPTaHUYEeCKHX BeIecTB.

Hapsaay ¢ aTuM BHOBBL NOABHJINCHE CTAPhie NPEACTABICHHUS
O HENpephIBHOCTH U BEYHOCTH JKH3HH, TAKIKE BOOPY KEHHLIE
HOBEHIIIUMH JOCTHIKEHUAMH B 061acTH 6UOJIOTHY, ACTPOHOMHA N
" (PU3UKU.

2.1.3. Teopuun BEYHOCTU XN3HN

Teopuy BeYHOCTH JKM3HHA B COBPEMEHHOM BHJ€ BOSHHUKIIHU
IOYTH OJZHOBpeMeHHO ¢ noasjeHuem pabdor JI. [Tacrepa m Ha
NepBBId B3TNAN ABIAIOTCH JOIMYECKHM BEIBOJAOM H3 MOCIE[-
HHX.

OpnHoilt U3 TepPBEIX NOAOOHEIX TEOPHH CIEAYET IPU3HATE TE0-
pHio IaHCIEPMUH, B OCHOBHOM CBO€i (popMe IPOBO3TJIAlIeHHYIO
"HemenkuMm yueHsiM I'. Puxtepom B 1865 r. Cornacuo reopuu
Puxrepa, 'Ku3Hb Ha 3eMJie HEe BO3ZHUKAJA U3 HEOPTaHUYECKHAX
BelllecTB, a ObLIa 3aHeceHa C APYrHX IJjiaHeT. B ¢BA3u ¢ sTUM
€CTeCTBeHHO BO3HHKAJ BOIIPOC 0 TOM, HACKOJIBKO BO3MOXKHO Ta-
KOe nepeHeceHNe )KU3HHA ¢ OHOH IJIaHeTHI Ha APYTYIO Yepes Or-
POMHEBIE MPOCTPAHCTBA, WX pasiensiiomue. J[OBOALI B TOJB3Y
BO3MOKHOCTH TAKOTO X0Ja coOBITHH depnaauch B obsactu Qu-
BMKH, I HEYAUBHTEJIHHO II03TOMY, YTO 3aIMUTHHKAMU 9TOH TE0-
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PHH ABHJIMCH B IEPBYIO Ouepenb IIPeACTABUTENH 5TOH HAYKH,
seigaomueca yuensie I'. T'exsmronsi, B. Tomcon, C. Appennye,
I1. Jlazapes u ap.

Bonpoc cBoguIICA K IBYM OCHOBHBIM OIYHKTAM: IPH IOMOIITH
KaKHX CUJI MOYKET MPONCXOAUTH IePeHOC 3aPOABINIeH KUSHHA C
ONHOM IJIaHETHEI Ha [PYryl0 W MOTYT JH 9TH 3apOoAbINIH
COXPaHATE }KH3HECIOCOOHOCTE BO BpeMA MYTEIIeCTBUA IO KOC-
MHYECKOMY IIPOCTPAHCTRY ?

CornacuHo npegcrasnenuam Tomcorna u 'enrsmronsna, cmo-
phl fakTepU# M APYIrHX MHKPOOPraHU3MOB MOIJIH OBITH 3aHe-
ceHBI HA 3eMJIi0 ¢ MeTeopuTamu, CoBpeMeHHBIE K€ CTOPOHHUKH
TEOPHH IIaHCIEPMHH IIOJIAralT, YTO OCHOBHasA Macca opra-
HHUYECKHMX BeIlecTB, ABUBIIMXCA MaTepHAaJIOM, U3 KOTOPOTO
BO3HHKAaJHM HHBBIE CYIIleCTBa, JOCTABJIEHA Ha IIJIaHETY ¢ MeTeo-
pUTaMH.

JlaGopaTopHBIe UcClIefOBAHUA BCKOPE IIPOJAEeMOHCTPHPOBA-
JIA BBICOKYIO YCTOMUYMBOCTE KUBBIX OPraHU3MOB K He0Iaronpu-
ATHBIM BoszeiicTeuaM. Hanpumep, AnuTesibHOE BEIIePIKHBAHUE
CIOP M CeM#AH PACTEHUH B XKHUIKOM KMCIOPOAe HUIIX a30Te yaaBa-
J0ch 0e3 HapyIIeH!udA UX JKU3HecnocoOHoCTH,

Teopusa naHCIIEpMHUH He MOYKET, OAHAKO, CAYIKUTD NJId pas-
pelleHusa BOIpPOCca O MPOUCXOXKAEHAHM KHU3HH, OHA JIMOIL IIBI-
TaeTcA OOBACHUTHL NOABJEHHEe KHU3HH Ha 3emJie, HO He ee
[IepBUYHOE BO3HUKHOBeHHE. B 5T0M cMBICIe OHA TOJNBKO OTOLBH-
raer npobiaemy, He paspenias ee. PassuTHeM monobHBIX Mpej-
CTaBJIEeHMUH MOMHO CYATATH TEOPHUHU BEYHOCTH IKHU3IHHU, OJHA U3
KOTOPHIX BEIABUHYTA HeMelKuM yueHbIM B. Ilpeitepom B 1880 r.
¥ Hamiexiuas OTKJAMK cO CTOPOHE! akazemuka B, 1. Beprazacko-
ro, aBTopa yueHus o 6uocdepe.

ITo Ilpeiiepy, npoGyieMbl IPOUCXOKIACHUA KU3HU BooDOIIe
HeT. OH paccMaTpHBaeT JKM3Hb KaK CYIIeCTBYIOIIYIO BEYHO.
Bonee Toro, oH cTaBAT BOIPOC O HPOMCXOMKIAECHUU HEIKHUBOTO
U3 KHUBOT0, €My IpeliecTBOBaBIIero 8o Bpemenu. CooTBerer-
BEHHO 3TOMY Y4YeHBIH paccMaTpUBaJ pacKaJleHHble MAacChl
¢dopMUPOBABIIErOCa 3eMHOTO IIapa KaK I'MraHTCKUe KUBEIe Op-
TaHMU3MBI CO CBOMM 0coOBIM o0MeHOM BelnecTB. Ilo Mepe ocThI-
BaHMA 3eMJH 9TH Macchl pacnajajayuch Ha YacTH, KOTOpbIe He
MOI'VIK BHOBB CJIHTHBCA M IO3TOMY BbIDagaJH H3 HU3HEHHO-
ro Kpyropopora. OHH-TO B COCTABJAJN HEOPIraHHYECKYIO MpPH-
poxy.

2*
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2.1.4. MatepuanucTnyeckne Teopmmn
NMPONCXOXASHUS KU3HN

IIpobremMa NPOUCXOMAEHUAS HUSHU AJIS TEOPUH BEUHOCTH
JKHM3HHU He CYILEeCTBYET II0 TO¥ IpOCTO¥ NMpUYKMHEe, YTO 3TH TEO-
PHHM CTHPAIOT PA3JIM4YHNA, CYIIECTBYIOIINEe MEKAY »KUBBIM U He-
KUBBIM. IIOCKOMBKY 9TH TEOPHM HCXOAAT M3 €AWHCTBA KOM-
IJIeKCa HuBoe — Hedcueoe, IJId HUX He CYIIeCTBYeT ¥ BoIpoca
0 IPOHMCXOMKASHUH OfHOro or Apyroro. CoBceM mHA4e 006CTOUT
JeJi0, eCJIM IPUHATH HAIWYHe CHenu(pAIeCKUX Pas3Inauii Mex-
Iy JKHMBOU ¥ HEXHMBOM Marepueil — B 9TOM ciyuae caMm coboit
BO3HMKAET BOIIPOC O BOSHUKHOBEHHH 2THX pasnuuwnii. Paspe-
IIeHue HACTOSIIEro BOIIpoca, eCTeCTBeHHO, HEPa3PhIBHO CBA3A-
HO C TeMH IPeACTABIEHUAMH, KOTOPhIE CYIIECTBYIOT O IPHUPOLeE
PA3IAYHNA MeKAY HEeXXHUBOH MaTepHel W JKUBBIMH OPraHmM3-
MaMH.

IIpaBuibpHAA MOCTAHOBKA 9TOr0 BOIIPOCA CTAJIA BO3MOMKHOM
aumse nocae uccnegosanuii JI. ITacrepa u B cBA3H ¢ paciuupe-
HHUEeM U yIriaybJaeHneM caMoro noHATHA musoro. OcobenHoe 3Ha-
YyeHHEe B HCTOPHH NPoOJIeMBl HMeJIa TeOPUA HEMEIKOro Y4eHOTo
3. Ilpmrorepa (1875).

Bompoc o npoucxokaennu xusHu aiaa Ildaorepa, kax
¥ JIJIsI COBPEMEHHEBIX YUeHbIX, CBOJHMJICA K BOIIPOCY O IPOUCXOMK-
JeHuy 0EJIKOBEIX BeIeCTB M O TOIl BHYTPeHHe! HX opraHmsa-
IMH, KOTOPAsA COCTaBJIAET XapaKkTepHoe oTindne 6e/TK0B KUBOH
«IPOTOILIA3MEI» . ABTOP COOTBETCTBEHHO pasbupaeT pasjaudusa
MEMKIAY «KUBBIM» U «MEPTBBIM» GETKOM, N3 KOTOPEIX OCHOBHOE
3aKJII0YAeTCH B HEYCTONUHBOCTH «3KHMBOT0O» Geska, ero conocob-
HOCTH K N3MEHEHUAM B OTJINYME OT HHEPTHOI'O «MepTBOro» GeJ-
Ka. 9TU CBOMCTBA «KHUBOro» Oeska Bo Bpemena Ildanrorepa npu-
IIACHLIBAJIK HAJIMYUIO B MOJIEKYJIe Geslka Kucaopoza. 9To Bo33pe-
HUe B HACTOMAIee BpeMs cUMTaeTcd ycrapeBinmum. M3 apyrux
OpPEeACTABJIEHNAN O PaBIMUNAX MEXKAY «KHUBBIM» H «MEepPTBBIM»
OenxoM yUeHBIM OCTaHABJIMBAETCH Ha COAEPKAHUM B MOJEKYJIe
«xuBOro» 6enka rpynnsl nuana (CN), ¥ COOTBETCTBEHHO 29TOMY
OH IBITAETCA CO3JaTh NPEACTABIEHHE O IIPOUCXOMKIEHUH 3TOr0
OCHOBHOTI'O A1 OEKOBOM MOJIEKYJIbI pafuKasa. B cOOTBeTCTBHHA
C 3TUM, UCCIEN0BaTe b CUATAET, YTO IIMAHUCThIE COEJUHEHUA
BOBHUKJIYA elle B TO BpeM#, Korga 3eMJd IpeacTasisana coboii
pacILIaBIeHHYIO MM PacKaJleHHYI0 maccy. IMeHHO npH 3THX

MY ———
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TeMmepaTypax B 1ab60paTopuu yaaeTcs [ONYUYUTE YKa3aHHbIE CO-
e/IMHeHUA UCKYCCTBEHHBIM IyTeM. BriocsieacTBrA, IPY 0XJIaX-
JIeHMH 3eMHOM HOBEePXHOCTH, COeJAMHEHHS IIMaHA C BOJAOH H C
JIPYTUMHUA XMMHUYECKHUMH BelleCcTBaAMU IIPUBEIN K 00pa3oBaHMIo
0eIKOBBIX BEIleCTB, HAeJeHHBIX « )JKH3HEHHBIMHU » CBOMCTBAMH.

B reopuu Ilduorepa, B HaCTOAIEe BpeMsA ycTapeBIlei, [eH-
HBIM SBJIAETCA MATEPHAJUCTHYECKHUH ITOAX0/ K 1pobiemMe mpo-
NCXOMK/JEHUA »KU3HE U BhlJeleHHe OelIKa KaKk BajKHeHIIe#n co-
CTABHOM YacTu mpoTomiasmbl. Ilpoucxoxkaenue 6eJIKOBBIX Be-
[I[eCTB MOYKHO IpeAcTaBuTh cebe m mHade. M neiicTBUTENBHO,
Bexope nocie [laorepa mnoasBUIIMCH APYrye MONBITKHE HOA0UTH
K paspelieHMI0 dTOr0 Bompoca ¢ OMOXMMHUYECKOH CTOPOHBI.
OpHoM U3 TAKKUX TOMBITOK ABIAETCA TEOPHA AHTVIMIICKOTO yue-
soro l»k. dunena (1899).

ITepBoe mnosiBeHHE A30THCTHIX COeAMHEeHMiII Ha 3emie,
B IpoTHUBONON0kKHOCTE Ildarorepy, diied npuypoYnBaeT K TO-
My IepHOAY, KOT/a Maphl BOJALI BCJEACTBUAE OXJAMKIAEHUA CIy-
CTHJIMCH B BOJAY M MOKPBLIM MOBEPXHOCTH 3emiun. B Bose ObLIn
pPacTBOPEHBI COJY METAJJIOB, UMEIOIINe HePBOCTEIIeHHOE 3HAYe-
Hue 1A o0pasoBaHuA | JesaTenbHOCTH Oenka. B Heil ske conep-
3KaJIoCh N3BECTHOE KOJIHIECTBO YIIEKUCIOTEl, KOTOpas BCTyIIa-
Jia B cOeIUHEeHNe ¢ OKCHUAaMu a3oTa B ¢ ammuaxom. Ilocnenane
Moriu 00pas3oBaThCH MPHU AJIEKTPAUYECKUX Pa3pajax, MMeBIITHX
MecTO B arMochepe, coepirainieii azor.

ViKke aTH TeOPHH, OTHOCAMIMECH K KOHIY IPOILIOTO CTOJe-
THU#A, ACHO HAMEUYAIOT OCHOBHOE HATIPABJIeHHE, II0 KOTOPOMY U B
HACTOSAIee BpeMsA UieT pasdBuTHe NpobieMbl BOSHMKHOBEHUSA
JKHBOTO.

OnopHbie TOYKK

1. IlpexcraBnenus ApeBHHUX JI0Ael 0 BOZHMKHOBEHHH
@ JKM3HM HOCHJIM BHAYAJIE CTHXHHHO-MATepHAJIHCTHYE-
CKHH XapakTep.

2. B npouecce pasBMTHA INMBHJIAM3AIHMH CMEHAJIH IPyT
APYTra MaTepHAJHCTHYECKHE H HIeallHCTHIeCKHe BO3-
3peHud.

3. IlepBbie NONBITKH 00BACHUTH BOSHHKHOBEHHE KH3HH
Ha 3eMJie ¢ HAYYHOM TOYKH 3PeHU S H3BECTHBI M3 IJIy-
O0KOM IPEeBHOCTH.
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Bonpock! ons NnoOBTOPeHUA 1 3aaaHns

1. KakoBBI OCHOBEI ¥ CYIIHOCTH KM3HH 110 MHEHHIO APEB-
HerpeuecKux (punocodon?

2. B yem 3ak0uaeTcs cMbica onbiToB D. Penqu?

3. Onumure onsiTel JI. [lacrepa, HoKaseIBAIOIHEe HEBO3-
MOJKHOCTb CAMO3aPOXKAEHUSA }KU3HN B COBPEMEeHHBIX Y-
JIOBHAX.

4. Y10 coB0# IpPEACTABNAIT TEOPHU BEYHOCTH KU3HU?

5. Kaxue marepuaiucTU4YecKue TEOPUU BOSHUKHOBEHUHA
JKU3HU BAM U3BECTHBI?
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2.2.1. Bonoumns XMMUYECKNX 3NeMeHTOB
B KOCMWYECKOM MpPOCTPaHCTBe

Hcnonesysa cnoBapHblil 3anac pyopuk «TepMunoIOTHA»
1 «Summary», nepeBeiuTe Ha AHITTUHCKUIA A3BIK TYHKTHI «Omop-
HBIX TOYEK».

2 E 2 . COBpEMEHHble npeacrasneHnn
O BO3HUKHOB@HWW XXN3HM

Bomnpoc o npoucxox/jeHuM dKUBOT0, eCTECTBEHHO, He MOYKeT
OBITH paspelleH, eCJIM HEeU3BECTHHI OCHOBHBIE NPU3HAKM MU
cBoiicTBa XU3HU. TONBKO MMesi B PACTIODAYKEHHUYU HU3BECTHBIE
IpeJcTaBIeHUsA O COCTABE, CTPOCHHH U IPOIECCax, IMPOTEeKAl0-
IMX B OPraHU3Me, MOJKHO HOIBITATHCS CO3/IaTh IIPEACTaBIeHHe
0 TexX YCJOBHUAX, NIPH KOTOPHIX MOTJa ObI BOSHUKHYTH KU3Hb,
¥ TeX MyTaAX, KOTOPbIe MOIJVIA IPHBECTH K ee NOSABJIeHHUI0. IT0o,
GeccropHO, CAMBIH CHIOMKHBINH BOIIPOC COBPEMEHHOM OMOJIOruu,
0CODEHHO ecJIM y4ecTh, YTO BOBHHKHOBEHHE YKHU3HU BOCXOMHUT
K OTJaJIeHHBIM NepuofaM UCTOPHHU 3eMJIH, MAJIO AOCTYIHBIM
U3YYEHHUIO.

ITonpobyem npezscraBuTh cebe MecTo 6MOJIOrIIECKON 9BOJIO-
OuH B 00IeM Iponecce pasBUTHA MaTepuajbHOro mupa. [lnsa
3TOr0 HEOOXOAUMO IPOCTEAUTH IYTH NPe0dPa3s0OBaHMUA BeIlecT-
Ba C caMoOro Hadaja — ¢ o0pa3oBaHMs HEOPraHWYECKHUX Belle-
CTB B KOCMHYeCKOM IIPOCTPaHCTBE H ()OPMHPOBAHUA ILIAHETHEIX
cHCTEM.

- R TR

Yro coboit npejicTaBasgeT MeK3Be3aHoe npocTpancTBo? Ka-
KHe NpoIecesl npoTekaoT B HeM? OTBeT HA 3TH ¥ MHOTHeE ADY-
THe BOIPOCHI JIEKUT HA CTHIKE IBYX HAYK — XUMHH U ACTPOHO-
MUH.

Cnexkrpockonusa — BajKHeHIIas TOYKa CONPHKOCHOBEHHA
ACTPOHOMUHU M XUMUM. AHAJINS CBETA, H3JIy4aeMoro 3Be3/laMH,
Jaet GoraTeie cBeleHMA 00 HX XUMHUYIecKOM cocTtase. Mcceaeno-
BaHWE CIEKTPOB IMO3BOJSET He TOJbKO HACHTH(MUIAPOBATh XH-
MHUYECKHe 3JIeMeHTEl, HO JaeT TaKKe U APYryio nH(GOopManuio.
Hanpumep, cpaBHMBAA HHTEHCUBHOCTh IMHAM OJHOTO H TOT'O JKe
3JIEMEHTa, MOYKHO H3MEPHUTh TeMIIePATypPy MCTOUHHUKA, & COAEP-
JKaHHe Ka)KJ0ro 2JIEMEHTAa MOYKHO HAMTH, A3MepPAS OTHOCHTE I b-
HYIO MHTEHCHBHOCTH €r'0 MJIABHBIX CIeKTPAIbHBIX JIXNHHN.

C xkornna XIX B. 66110 3aperucTpupoBano 6osee 2 MJIH ClIeK-
TpoB npumMepHO 15 Thic. 3Be3x u Cosnna. Ha ocHOBe UX M3y4de-
HHUA OBLI cieJIaH BBIBOJ, YTO BCIOAY BO BeesleHHOM CyIIecTBYIOT
OHM 1 Te JXe XMMUUYEeCKHe 3JIeMEHThI ! BHIIIOJHAITCA OLHU U T
3Ke (pusnuecKHe 3aKoHEI (Taba. 2.1).

Tabnuna 2.1

Conep:xanue Bo Beenrennoi HeKOTOPBIX
U3 HanboJIee pacupoCcTPaHEeHHEBIX JJIEMEHTOB
(II0 cpaBHEHMIO ¢ YHCJIOM AaTOMOB BOXOPO/a)

OrHOCHTENRHOE OrrocuTenbHOE
Arombl cofepianue AroMbl coJep;KaHue

(amesio ATOMOR) (JYHCaA0 ATOMORB)
Harpuit 17 Marauit 290
Tennit 1400000 Bopopon 10000000
JInruit 0,003 AmoMaHERI 19
Yraepon 3000 Dochop 3
Agzor 910 Kamnmii 0,8
Kucnopox 6800 Apron 42
Heon 2800 Kansnui 17
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Puc. 2.1. Pearxyuu a0epHo20 cunmesa MONCHO sudemv HA npumepe
CAUAHUA amom06 6000poda, 6 pesyasmame wezo obpasyemes
amom zeaus

Bopopon — Haubosee 4acTo BCTPeYaOUIMMACH ¥ CAMBIN ITPO-
cToit amemMeHT. Ero aToM COCTOMT M3 OJHOTO IPOTOHA M OJHOTO
aseKkTpoHa. Eciu mepBuuHOe BeljecTBO BeesieHHOH cOCTaBIIAN
HMCKJIIOUHUTEJIEHO BOJOPOX, TO MOYKHO O0BACHUTE HE TOJBKO Ha-
JM4YHre, HO ¥ PACIIPOCTPAHEHHOCTH BCEX OCTAJBHBIX 3JIEMEHTOB B
HacrodAllee BpeMmda. B rakoi nepsuuHo# Beenennoi, cocroameii
¥3 YHACTOr'0 BOAOPOAa, 00pasoBanuce 3Be3abl. OHU ABIAIOTCA J[0-
BOJIbHO KPYIIHBIMY I'DABUTAIIMOHHO-CBA3AHHBIMY CKOILICHUAMHE
BellecTBa, B Xo/ie 00pasoBaHUA KOTOPHIX TeMIIEPATYPa IOBLIMIIA-
eTcd HACTOJIBKO, YTO HQUMHAIOT NPOTEKATH A/IEPHBIE PeaKIliiu.
OcHOBHOM ANepHOI peaKIueil ABIAETCA CAUAHNE ANEpP aTOMOB
Bojopoza. B aToit peaknuu BOAOPOJ IIpeBpaIiaeTcs B Iejiuil ¢
BEIJleJIeHHeM dHepruu (puc. 2.1). Macea sanpa aToma renns, co-
CTOAIIEro U3 JBYX IPOTOHOB U ABYX HEMUTPOHOB, TOUHO U3Mepe-
Ha u cocrasaser 4,0026 aromHuoi#i eguEUIEI Macer! (a.e.m.). IIpu
JaBJIeHUM U TeMIepaType, JOCTaTOUYHO BEICOKHX AJIf TOr0, 4TO-
0Obl HavaJlach peaKknusd CIAUAHUSA BOZOPOAHBIX ATOMOB, YEThIpPe
aToMa BOAOPOJA CIMBAIOTCS B OAHUH aToM reans. Ho macca ogHO-
ro aroma Bogopoza passa 1,0079 a.e.m., u, caegoBaTenbHO, Ue-
ThIpe ero aroma umeroT maccy 4,0316 a.e.m. Paznocts Mexay
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Macco¥ 9eThIPeX ATOMOB BOAOPOJa ¥ MacCO# OJ{HOr'0 aTOMa reJIus
pasHa 0,029 a. e. M. — 3TO O4YeHb HeOOJBIIIOE YHUCJIO, HO UMEHHO
oHo aBuskeT Beenennoii. ITo 3axoHy cOXpaHeHUA MacChl H 9HED-
' 3Ta PA3HOCTH MACC IPEBPAIaeTCsA B 9HEPTHIO U3IyIeHU .

CornacHo ypaBHeHHI0 DilHIITElHA, SHEPrUa paBHa Macce,
VMHOXEHHOM HA KBaApaT ckopocTu cBera. IIpespamenue Bojgo-
pojia B reJidii CONPOBOXKAaeTcsa HeGoNbIIoON moTepeil Maccsl —

0,7% Ha KamAbli aTOM reJHUsA — M BBHICBODOOKIEHHEM KOJIOC-
CaJLHOTO KOJIMYeCTBa SHEPTHUH,

JlanbHeiee B3anMo/ieiiCTBIe 3JIeMEeHTOB IIPUBOAUT K BO3-
HUKHOBEHUIO ApPYrux sjemMeHTOB. O4YeBHIHO, UTO peaKIluH
TMoCJeHUX MexJy cobo¥ BeIpa)kaioTcs B oOpasoBaHum Oomee
CJIO3KHBIX MOJIEKYJI M UX KOMILJIEKCOB — NBLIEBbIX yacTull. I'a-
351 ¥ IBLJEeBhIe YACTHIBI 00PasyIoT B KOCMHUYECKOM IIPOCTPAHCT-
Be CKOIJIEHUA I'a30BO-IIBIJIEBOM MaTEPHAU.

IIpuMepoM TaKOTro CKOIJIEHHU ST MOMKET CIYKUTh THTaHTCKad
TYMaHHOCTH B co3Besaum OpmoHa. Ty TYMaHHOCTh B paioHe
«meua» OpuoHa MOKHO BHJeTh B OMHOKJIbL. OHa UMeeT OKOJIO
15 cBEeTOBBIX JIET B fHAMETPE ¥ COAEPIKUT TaKoe KOJHUYeCcTBO ra-
3a ¥ IBLIH, KOTOPOTO AOCTATOYHO Aa#A obpasosarmsa 100000
3Beaj pasmepoM ¢ Hame Conane. OfxHa #3 MHOTHX TYMaHHOCTEH
B Hamell ranakTuke — Muaeunsiit [IyTs, fuaMeTp KOTOPOH OKO-
a0 100000 cBeroBsix jet. TymarmnocTs OpuoHa, oTcTOAINAA OT
Hac Ha paccrosinue okoso 1500 cBeToBeIX JeT, sBiAeTca O6au-
JKaMIel K HaM TYMaHHOCTBIO.

2.2.2. OGpa3zoBaHue NNaHeTHbIX CUCTeMm

VueHBIe IOJATAIOT, YTO TYMAHHOCTH ABJIAIOTCA 3Taniom op-
MUDPOBAHUA TMAJIAKTUK WU KPYIHBIX 3Be3JIHBIX cucreM. B Mo-
eIgX TeOpUH TAKOro THUIMA IJIaHETHI IPeJCTABIAIOT co00i mo-
OOYHBIM NPOAYKT 0OpasoBaHusA 3Be3M. ITa TOYKA 3PpeHHA, BIep-
Bhie BhickasanHas B XVIII B. M. KaaToM u nmosgHee pa3BuTas
II. Jlannacom, II. Koiinepom, II. AnsBesom u P. Kameponowm,
TMOATBEPKAAETCA IEJIbIM PALOM CBHAETENBCTB.

Mounoznsle 3Be3/161 00HADYIKABAIOTCA BHYTDU TYMaHHOCTeH —
obJacTelt OTHOCUTEILHO KOHIIEHTPUPOBAHHOI'O MEeK3Be3THOT'O I'a-
34 ¥ IIBLJIN, pa3Mepbl KOTOPBIX COCTABIAIOT HECKOJNBKO CBETOBBIX
aer. TymManHOCTH BCTPEYAIOTCA IO Beell HaIIell ralakTUKe; 1mo-
JIaraioT, 4TO 3Be3/bl ¥ CBA3AHHBIE C HUMHY IJIaHETHLIE CUCTEeMbI
06pasyIoTCsa BHYTPH 9TUX IPOMaAHBIX 001aK0B MaTepUH.
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C moMOIIBIO CIEKTPOCKOIUAM OBLIIO MOKA3aHO, YTO MEsK3Be3/l-
HOE BeI[eCTBO COCTOUT U3 I'a30B — BOJIOPOAA, I'eJiud ¥ HeOHa —
M OBLJIEBBIX YACTHIl, HMEIIIUX Pa3Mephl HOPAAKA HECKOJIbKHAX
MHAKPOH M COCTOAIIMX U3 METAJJIOB U APYruX sjeMeHToB. Ilo-
CKOJBKY TeMmnepatrypa oueds Huska (10—20 K), Bce BemiecTBo,
KpOMe YIIOMAHYTHIX Ia30B, HAXOAUTCS B 3aMepP3IIeM COCTOTHUH
HAa OBUIeBLIX uacTuax. Bosee TaAKeabIe 3JIeMEeHThHI 1 HEKOTOPOe
KOJIMYECTBO BOAOPOAA BEAYyT CBOE IPOUCXOXKAEHHE OT 3Be3]
IpeAIIecTBYIONAX TOKOJeHWA; HEKOTOPBIE U3 3THX 3Be3]] B30-
PBAJIMCH KaK CBEPXHOBBIE, BEDHYB B ME)X3BE3{HYIO CPeAy OCTAB-
HIMicsa BOJOPOA 1 00oraTus ee 00pasoBaHHBIMY B HX Heapax 60-
Jiee TAMKeJIBIMH dJIeMEeHTaMH.

Cpenusas KOHIEHTPAIIMSA Ia3a B MEK3BE3IHOM IIPOCTPAHCT-
Be — Becero 0,1 aroma H/cm?, Torza Kaxk KOHIEHTpalus Tra-
3a B TymaHHOCTAX npubausuteasbao 1000 aromos H/cm?, T. e.
B 10000 pas Gonsmre. (B 1 cm? Bosayxa cogepxuTcs npuMepHO
2,7+10'° monexyur.)

Koraa razoso-nsliaesoe 00J1aK0 CTAHOBHTCH JOCTATOYHO DOJIB-
UM B De3yJIbTATe MEJIEHHOT'O OCeIaHNA U CAUNAHUA (AKKPeIn)
MEXK3BEe3/IHOTO rasa ¥ IBLJIN IOJ JAeiCTBHEeM IDaBHTAIIMH, OHO
CTAHOBHTCH HEYCTOMYHMBBLIM — B HEeM Hapyliaercsa OJH3Koe
K PAaBHOBECHIO COOTHOIIECHHE MeXKAy JAaBJIeHHEM M I'DABHTAILM-
OHHBIMY cHJIaMu. paBATAIIMOHHEIE CHJIBI IPeobIasfaoT, U mo-
aromy obJaKo crxumaercda. B xone pasHuX as cxKaTHA TEILIO,
BBICBOOOXKAAIOIIeecs NPH IPeBpallleHHH I'PaBUTAIHOHHOI 9HED-
I'HH B 9HEPrulo H3JIyYeHHsd, JerkKo DoKuzaer 00aaKo, NoCKoJIb-
Ky OTHOCHTeJIbHAA IJIOTHOCTS BemecTBa MaJa. [To mepe Bospac-
TAHKUA IJIOTHOCTH BeIecTBA HAYMHAIOTCSA HOBbIE BaXKHbIe U3Me-
HeHuA. BesencTene rpaBUTALMOHHBIX B APYrUx (QIyKTyammi
KpynHOe 001aK0 ApobuTesa Ha ofJiaKka MeHBIIIero pasmepa, KoTo-
pBIe B CBOIO ouepeab 00pasyloT (hparMeHThl, B KOHEYHOM CUeTe
10 CBOEH Macce ¥ pasMepaM B HECKOJBKO pas IpPEeBBIIIAI0-
mue Hamy Conneunyio cucremy (puc. 2.2; 1—5). Takue obnaka
HA3BIBAIOT npomoseesdamu. KoHeYHO, HEKOTOpPHIE IIPOTO-
3Be3/ibl MaccuBHee, yem Hama ConHeuHasa cucrTemMa, OHU 0Opa-
3yioT 6oJiee KpynHEBIE U 00Jiee ropsiune 38e3/ibl, TOT/Ia KaK MeHee
MAaCCHBHBIE IIPOTO3BE3/IbI 00Pa3yIOT MeHbInue 1 60Jee X0JI0AHbBIe
3Be3/Ibl, KOTOPhIe 9BOJIOIMOHUDPYIOT MeJJIeHHee, YeM MepBhIie.
Pasmepsl IpoTO3Be3]] OrpaHUYeHbl BEPXHUM IIPEAeIOM, BBIIIE
KOTOpOro npousonnna Obl ganbHelman parMeHTanna, u HuMK-
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Pue. 2.2.  Dsonoyun 2a3060-nbiresoil
mymannocmu u obpasoeanue
5 npomonnanemnozo ducka

HUM IIPe/IeIOM, OIPeeaaeMbIM TO MUHUMAILHOR Maccou, Ko-
Topas TpebyeTcs AN MOALEePKAHUA ANePHBIX PeaKIyuii.
CHauaJjia NOTeHIMAJILHAS TPABATAIIAOHHASA JHEPIud, NpeBpa-
MAMaAca B TeIIOo (9Hepruio u3jiydeHns), B Xo4e rpaBuTaIln-
OHHOTO CYKATHSA IPOCTO UaJaydaerca HapyRy. Ho 1o mepe roro,
KaK [JIOTHOCTH BeI[ecTBAa BO3pacTaer, morjoimaercsa Bee Dobiiee
KOJIMYECTBO SHEPrUM U3JIyYeHUs U B pesysbTaTe Bo3pacraer TeM-
nepatypa. Jleryune coeuHeHus, NePBOHAYAIBHO HaMep3iiue
HA YACTHIAX NBUIH, HauuHaloT ucnapsarscesa. Temeps k H,, He
u Ne npumemmuBalorcsa Takue rassl, kak NH,, CH,, H,O (mapsi)
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u HCN. 91# rassl norjomaoT Hocae yioue HOPIuNA SHePTuH
HU3JIyUYeHUHA, JUCCOIMUDPYIOT U MOLBEPraloTcs HOHU3AI U,

I'paBuTanuoHHOE CIKaTHE OIPOTEKAeT A0 TeX IOp, ITOKa BbI-
Aendaninagcsa 9HEepPrua M3Jy4YeHHSA paccenBaeTcs leH HCITape-
HUU U HOHU3ANHUH MOJIEKYJ B dacTuiiax newim. Korga mose-
KYJIBI OJTHOCTHIO HOHUSUPYIOTCS, TeMIlepaTypa 0bICcTpo Bo3pac-
Taer A0 Tex IIop, IOKAa CXKATHE MOYTH MpeKpaliaeTcs, Tak Kak
JlaBJeHue raza Ha9YWHAEeT YPaBHOBEIINBATH CHJIBI TAroTeHNA. Ta-
KuM 00pasoM sakaHuuBaeTcs (hasza 6BICTPOro rpaBUTAIIMOHHOTO
cxxaTus (KoJuamnca).

B aror MOMEHT CBO€ero pa3BuTHUA npoTo3Besna, oTBedarinas
Hallei cucTeMe, IpejcTaBisieTr cofoil AMCK € YTOJIeHHeM
B [leHTpe U TeMnepaTrypoii npubausureasno 1000 K sa yposue
opburel Onurepa. Takoit NpoTo3BE3HBIN AUCK NPOAOJKAET
9BOJIIOIIMOHUPOBATH: B HEM IIPOMCXOJUT EePecTPOMKa, ¥ OH Me/l-
JIeHHO cxxumMaerca. Cama npoTo3Bes ia MoCTeNeHHO CTAHOBUTCSH
Bce DoJiee KOMIIAKTHOM, OoJiee MaccuBHOM 1 Gosiee ropsiueii, Tax
KakK Tenepb TeIJIO MOIKET M3JIy4aThCs TOJBKO C €€ IOBEPXHOCTH,
Ilepegaua Tenyia 3 ryryOMHBI IPOTO3BE3ALI K €€ HOBEPXHOCTH
OCYyIIecTBJIAETCA C IOMOIIILI0O KOHBEKIIMOHHBIX TOKOB. OﬁJIaCT]:
OT IOBEPXHOCTH IPOTO3BE3/bI 0 PACCTOAHU S, DKBUBAJIIEHTHOT'O
opbure IInyToHa, 3amoHeHa ra30BO-IILIIEBBIM TYMAHOM.

B Xozie 9TOT0 CII0MKHOTO PAJa C3KATHH, KOTOPBIN, KaK 1MoJia-
raior, norpedosas okosio 10 MyIH JleT, MOMEHT KOJUYecTBa ABH-
JKEeHHs CHCTEMBI 10JI2KeH COXPaHAThCA. Bea ranrakTuka Bparia-
ercs, cosepniasa 1 o6opor B 100 muu ger. ITo mepe exaTus nel-
JIeBBIX 00JIAKOB HUX MOMEHT KOJHYEeCTBa ABHIKEHHA He MOKeT
H3MEHHUTBCSH — 4YeM CHJIbBHee OHH CKHMAaKTCHA, TEM ﬁmc'rpee Bpa-
marTcesa. Brarogapa coxpaHeHn0o MOMEHTa KOJIHYeCTBa IBUKe-
HuA (hopMa CIKUMAIOIIErocs ILLIEBOro 00J1aKa U3MeHAEeTCA OT
chepuuecKkoi K AMCKO0OpasHoOA.

ITo mMepe coxaTHA OCTABIIEroCH BeLIECTBA NPOTO3BE3BI €ro
Temnepa'rypa CTAHOBHUJIACH HOCTATOYHO BBICOKOH OJIA HadYaJia
peaknuy CAMAHUA aTOMOB Bogopoga. C npuroxom 6oabinero
KOJIMYecTBa dHepruy, 6arofapsa 9Toil peakiu|, TeMIepaTrypa
CTaHOBUJIACH AOCTATOYHO BBICOKOM JIJIsi TOr0, 4TOOE! ypaBHOBe-
CHUTH CUJIBI JaIbHEUIIEro rPaBUTAIMOHHOTO CHKATHA.

IInaneTrs! (hpopMUPOBATUCH U3 OCTABIIAXCS Ia30B U MTBIJIN HA
nepudepun NpoTo3Be3gHOro Aucka (puc. 2.3). Araomepanus
MEJK3Be3/JHOU NBLIN NOoJA AeificTBUEM rDaBHTALMOHHOTO MPUTS-
JKEeHUs NPUBOAHUT K 00pasoBaHMUIO 3BE3ALI U IJIAHET IPAMEPHO
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Puc. 2.3. O6pasosanue naanemnoll cucmemst

3a 10 mus et (1—4). 3Be3ja BXOAUT HA I'VIABHYIO [10CJI€[0OBATEIb-
HOCTh (4) 1 ocTaercs B CTAMOHAPHOM (YCTOHYMBOM) COCTOAHUH
npumepHO B Teuenune 8000 muH JeT, MOCTENeHHO NepepabaTsi-
Bas BOAOPOX. 3a'rem 3Be3[la IOKHJaeT IVIaBHYIO IocJie10BaTe b~
HOCTB, pacIIMpseTcs 10 KpacHoro ruranTa (5 u 6) u «morJyomaer»
CBOM IJIaHeTHl B TedeHue nociaeayomux 100 mua ner. Ilocae nHe-
CKONBKHUX THICAY JIeT NYJbBCHPOBaAHHUA B KaUuecTBe ﬂ&p&MEHHOﬁ
a3pesnl (7) oHa B3phIBaeTCA Kak cBepxHoBadA (8) M, HaKOHeI,
caxuMaercs 1o 6esoro kapiauka (9). Xorsa 06b19HO IIaAHETEI CUH-
TAKWT MACCHBHBIMH Oﬁ'BeKTaMH, oﬁmaﬂ Macca Bcex InjaHeT co-
crasiaser Bcero gumb 0,135% macesr CotHEYHOH CHCTEMBI.
Hamu nuaseTsl ¥, Kak IPeAONaraior, IJaHeTsl, 00pasyio-
mpecd B J000M IIPOTO3BE3AHOM JIMCKe, PacmojiaraiTcsa B ABYX
rJIABHBIX 30HAX. BHyTpeHHAs 30HA, KoTopas B ConHe4HOI cucTe-
Me mpocTupaercss or MepkypHusa A0 mosca acTepoOMAoB, Ipej-
craBiasgeT coboi 30Hy MeJIKUX IUIAHEeT 3eMHOI'0 THIIA. 3/ieCh, B (pase
MEJIJIEHHOIO CXKaTHs IPOTO3BE3[bl, TEeMIepaTypbl HAaCTOJBLKO
BBICOKM, UTO UCHAPAIOTCA MeTaJJibl. BHEITHAA X0J0NHAaA 30HA
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cozepKHUT Takue rassl, kak H O, He u Ne, u yacTumsl, mokpsi-
ThIE 3aAMepP3IIUMU TeTyunMu Bewectsamu Tuna H,O, NH, u CH,.
OTa BHeNIHAA 30Ha ¢ IU1aHetamu Tuna FOnurepa conepsxut ropaszno
OoJrbllie BelecTBa, YeM BHYTPEHHsA, MOCKOJIbKY OHA UMeeT 60Ib-
LIde pasMepsl U MOCKOJbKY 00JbIIaA YacTh JIETYUYHUX BEI[eCTB,
NepBOHAYABHO HAXOAUBIINXCSH BO BHYTPEHHEH! 30He, BEITATKH-
BaeTCs HAPYXKY B Pe3yJbTaTe AesATeIbHOCTH NPOTO3BE3 k.

OxuH u3 criocoGOB MOCTPOEHUA KAPTUHEI 3BOTIONUH 3Be3 bl
¥ BBIYHCJICEHUS €e BO3pAacTa 3aKJIIOYAeTCH B aHANH3e OONBIIONH
ciaydaiHOM BBIOOPKU 3Be3x. IIpu 9TOM M3MEPAIOT PACCTOAHUSA
JI0 3Be3[, X BHAUMBIN OJIECK U IIBET KAXKI0M 3Be3/kI.

Ecnu uaBecTHEI BUANMBIN 6JIECK U PACCTOAHME 10 3BE3/bI,
TO MOYKHO BBIYHCJIHUTE €e abCOJIOTHYIO 3BE€3QHYIO BEJIHUUUHY,
IIOCKOJIBKY BHAMMBIN 6seCK 3Be3 bl 0OPATHO MPOMOPIIMOHAIEH
PacCTOSHUIO 10 Hee. ADCOIIOTHAA 3Be3HASA BEINYMHA €CTh PYHK-
A CKOPOCTH BHICBOOOKJEHNUS 9HEPIUH HE3aBHCHMO OT ee pac-
CTOSIHUA X0 HAOJIIOgATENA.

IIBeT 3Be3/IbI ONIPEAEISAETCH €€ TEMIIEPATYPOIL: roy6oii IiBeT
COOTBETCTBYET OYE€Hb NOPAYMUM 3Be3gamM, Oesblii — ropsuuM,
a4 KPACHBIN — OTHOCHUTEIbHO XO0JOLHEIM.

Ha pucynke 2.4 npeacrasiena auarpamma leprnmmpysra —
Peccena, u3BecTHasa BaM M3 Kypca aCTPOHOMMHM, OTPaKalomas

Puc. 2.4.
\.\C‘:(o Huazpamma
o KpacHble ruraHThi TI'epuywnpynza —
oe'p:‘ i Pecceana
5 MaccusHbie, HEAONrOBEYHbIE 3BE3Obl
o)
<
ConHue
% MeHee maccuBHbie,

AONroXuneylne 3se3nbl

ropssve XONoaHbLIe
JIOTAPUDM TEMMEPATYPbI

JIOTAPU®M CKOPOCTHU BbICBOBOXAEHWA 3SHEPTUU
&
3—
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3aBHCHMOCTb MeXAYy abCOMIOTHON 3Be3HONH BeJIMYNHON U IBe-
TOM AJ8 GoabIIoro unciia 3ee3q. IlocKoIbKy aTa KiiacCHuuecKas
AuarpaMMa BKJIIOYaeT 3Be3/[bl BCEBO3MOKHBIX Pa3MepPOB U BO3-
pacToB, OHAa COOTBETCTBYET «CpEJHEH» 3Be3/ie Ha PasjIuIHBIX
CTAfMAX ee BOJIOIUA.

BoJILIIMHCTBO 3BE3]] pacIIojiaraeTcs Ha IpAMOJHHe HHOM Jac-
TH AMArpaMMBbl; OHY HCIBITEIBAIOT JIUIIb IOCTEIIeHHbIE H3MEeHe-
HUSA PABHOBECHSA II0 Mepe BBITOPAHWUA COJAep:Kalerocs B HAX
sBozoposa. Ha arToii wacTu AmarpaMMbl, KOTOpas Ha3blBaeTcs
rJIABHOM TTOCIIeN0BATEILHOCTHIO, 3Be3/ibI ¢ 60JbIIeit Maccoil mMe-
10T GoJlee BHICOKYIO TeMIepaTypy; B HUX OblcTpee mpoTeKaeT
peaxIus CIMAHNASA ATOMOB BOJOPOJa, U IPOAOJKUTENBHOCTD HX
JKU3HHU MeHbIe. 3Be3/[bl ¢ MACCON MeHbIell, 4eM CoJHeuHad,
UMeIoT 6oJiee HU3KYIO TeMIIepaTypy, CJIUsSHIE BOZOPOSHEIX aTo-
MOB NIPOTEKAaeT B HUX MeAJIeHHee, W MPOAOIKUATEeIbHOCTh UX
sxuzHT Ooabie. Korpa kakaa-a1ubo 3Be3a riaBHOM OCIe0Ba-
TenbHOCTH u3pacxoayer okoso 10% cBOMX MCXOXHBIX 3alacoB
BOJIOPO/Ia, €e TeMIepaTypa CHUSHUTCS U IPOMU30ieT pacmiupe-
aue. Kak npeamosaraior, KpacHble TUTAHTHI IPEACTABAAIOT CO-
60if «cocTapuBIIMECS» 3BE3/bl BCeX pasMepoB, NIPHHAAJIEKAB-
mue paHee rJIaBHOM nocjiegosareabsHocTd. IIpu Tounom onpeze-
JICHWH BO3pacTa 3Be3ABl 9TH (PAKTOPHI cleAyeT NPHHUMATh BO
BHUMAaHHUe. BEIUHCIeHHA ¢ UX YUETOM MOKAa3kIBAIOT, YTO HU OJI-
Ha 3Be3Ja B Hamrel ranakruke He crapiie 11000 mun rer. Hexo-
TOpBIE MaJIeHbKHE 3Be3Zibl UMEeIOT 9TOT BO3pacT; MHOTHe Goiee
KpYINHBIE 3Be3/bl Topa3no Moyoxe. CaMble MacCHBHbBIE 3Be3/bI
MOT'YyT HaAXOAMTHLCHA HA IJIABHOM MOCJefoBaTeNbHOCTH He Gosee
1 mas aer. Connne u 38e3/bI N000HBIX DA3MEDOB HAXOAATCA HA
rJIaBHOI mocsemoBarenbHocTH OKoao 10000 munH ner, mpexae
YyeM JOCTHUTAOT CTAAANA KPACHBIX 'MI'aHTOB.

OnopHbIe TOYKK

1. MaTepusi HAXOQHTCHA B HeNIPEePHLIBHOM JIBMIKeHHUH M pa3-
D o
2. Buojorngeckas 3B0OIMIA ABJIAET cO00M onpene e HHbIH
KadeCTBEHHBIN 3Tall 9BOJIOIHH MaTePHH B LeJIOM.
3. IlpeoOpazoBaEus 3JIeMEHTOB M MOJEKyJ B KOCMHYe-
CKOM IIPpOCTPaHCTBE NPOHCXOAAT MOCTOAHHO C OYeHb
HEeBBICOKOH CKOPOCTBIO.
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BOI'IpDCbI Ana noBTopeHna n 3aaHs

1. Yo Takoe peaxknuu sigepuoro cuaTesa? [Ipuseanre npu-
¥' MEepHI.
2. Kak, B coorBercTBuu ¢ runoresorn Kanra—Jlamnaca,
¥3 ra30BO-NbLJIEBOA MaTepuu (DOPMUPYIOTCS 3BE3HbIe
CHCTEMBI? '
3. EcTh /1M pasnuuynsa B XMMHYECKOM COCTABe IJIAHET OJi-
HOM ¥ TOH JKe 3Be3HOH CHCTeMBI?

WUcnonssysa ciroBapHBIA 3anac pyopuk «TepmusOIOrHMA>»
# «Summary», IepeBeJuTe Ha AHNIMHCKIHN A3BIK NYHKTH «Omop-
HBIX TOYEK Y.

2.2.3. TNepBuuHas atmocdepa 3eMnm u XumMmudeckue
NpeAnocbINKY BO3HUKHOBEHNUS XXU3HN

IIpupepkuBasach BEIMIEN3I0KEHHON TOYKH 3PeHUS Ha IIPO-
HCXOJKAeHNe IIIaHEeTHBIX CHCTEeM, MOYKHO CAeNaTh AOCTATOYHO
000CHOBaHHBIE OIIEHKH DJIEMEHTHOTO COCTaBa IIEPBUYHON aTMO-
chepsl 3emau. HacTHYHO COBPEMEHHBIE B3IVIAAbI OCHOBBEIBAIOT-
¢, KOHeYHO, HA O'POMHOM npeobaafaHAy B KOCMOCE BOJOpOoa;
oHo obHapykuBaercsa rak:ke u B Conuue. B radnnne 2.2 npuse-
JIeH 9JIEMeHTHBII COCTaB 3Be3JHOI'0 ¥ COJTHEYHOTO BelllecTra.

Tabanuna 2.2
JJIeMeHTHEIN COCTAB 3Be3{HON0 H COJTHEYHOr0 BemecTBa

Copepsxanne 3BeanHOE ConneuHoe
asreMeHTOB (B %) BEIIeCTBO BEIECTBO
H 81,76 87,0
He 18,17 12,9
N, C, Mg 0,38 0,33
(0] 0,03 0,25
Si, S, Fe 0,01 0,004
Ilpyrue sneMeHThI 0,001 0,04

IIpeanonaraerca, 4To arMocdepa MIepBAYHON S3eMJIH, HMEB-
el 6OJBIIYIO CPEQHIO TeMIEPaTypy, ObLIa IPUMEPHO TAKO-
Ba: A0 I'PABUTALMOHHON MOTEPH BOAOPOA COCTABIAN OONBIIYIO
€e YacCTh, a IVIABHBIMHA MOJIEKYJISAPHBIMH COCTABIAIOIIUMHA ObLIH
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MeTaH, Boja u amMmuak. MHTepecHO cpaBHUATH dJIeMeHTapHBIH co-
CTaB 3BE3HOT0 BEIeCTBA ¢ COCTABOM COBPEMEHHOMH 3eMJIM U JKH-
BOT'O Bel[ecTBa Ha 3eMJIe.

Haubosiee pacnpoCcTpaHEHHBIMH 2J€MEHTAMH B HEXKUBOM
NPHUPOJie ABNAIOTCA BOJOPOJ U TeNHuil; 3a HUMH CJHeAYIOT yriie-
PO, a30T, KPeMHMHA ¥ MATHHAIH. 3aMEeTHM, 4TO }KHUBOE BEIeCTBO
ouoceps! Ha IOBEPXHOCTH 3eMJIM COCTOUT TPEUMYIIeCTBeHHO U3
BOAOPOAA, KHCJIOPOJa, yIiieposia U a3ora, 4ero, KOHe4Ho, U clie-
JOBAJIO O’KHUAATH, CYAA IO CAMOW NPUPOJe 3THX DJIEMEHTOB.

Hauvansunas armocdepa 3eMIn MOTJIa UBMEHATHCA B Pe3YJib-
TaTe caMbIX PasIHYHBIX IPOIECCOB, B IEPBYIO 0Yepelsb B Pe3yib-
TaTe ZU(G@Y3IUOHHOTO YCKOAB3aAHUA BOAOPOAA U I'eJIndA, COCTAB-
JSABIIUX 3HAUUTEJNBHYIO €€ YacTh. JTH 3JIeMEeHThI — CaMble Jier-
K¥We, U OHM JOJOKHBI OBLIM yTpaduWBaThCcsa U3 aTMmochepsi, nbo
rpaBUTAIMOHHOE ITOJIe Hallel IJIaHeThl MaJjio B CPaBHEHMH C 110~
JIeM TIJIaHeT TMraHToB. Boabnras yacTs HaYaJbHOHN aTMochepsl
Beman JoskHA ObLIa OBITH yTEPAHA 34 O4eHb KOPOTKOE BpeMs;
I03TOMY IIPEANOoJIaraeTcs, YToO MHOTHEe IePBHYHbIE I'a3bl 36 MHOM
armoc(epsl — 9TO ra3kl, KOTOPHIe OBIINA 3aXOPOHEHB! B HeJpax
3eMJ M ¥ BBIIEJIMJIACH BHOBB B pe3yJibTaTe MoCcTeleHHOro paso-
rpesa 3eMHBIX mopoj. IlepBuuHyIio arMochepy 3eMin, BePOAT-
HO, COCTABJISJIA OPTaHWYECKHe BeliecTBa TOro e poja, KOTO-
pbie HABGIIOMAIOTCH B KOMETAaX: MOJIEKYJbl CO CBA3AMHM yIJie-
pOA—BOJIOPOJ, YIJIEDOA—Aa30T, a30T—BOJOPOJ U KHCIOPOJ—
Bomopoa. IfomMmumMo HUX, IPH IPABUTAIlMOHHOM pasorpese
3eMHEIX HeJIp, BePOsITHO, OABISINCH TaKKe BOAOPOX, MeTaH,
OKHChH yIJIepoJa, aMMHAaK, Boja u T. A. TakoBel Te BemlecTsa,
¢ KOTOPBIMH NPOBEAEHO DOJILIIMHCTBO 3KCIIEPUMEHTOB 10 MO/ie-
JIMPOBAHUIO TIEPBUYHON aTMocdepsl.

YT0 7K€ MOTJIO B IEUCTBUTEIBHOCTH IPOUCXOAUTE B YCIOBH-
sax nepsuuHOoil 3emau? [{usa Toro 4Tobbl ONIpPeAeSIuTh 3T0, HE0O-
XOAMMO 3HATH, KAKHE BULI 9HEPIUU BEPOsATHEE BCEro BO3AecT-
BOBaJIA Ha ee aTMocdepy.

2.2.4. ICTO4YHUKM 3HEpruu 1 Bo3pact 3emnu

PassuTHe 1 npeodpasoBanue maTepuu 6e3 IpUTOKA SHEPIHH
HEeBO3MOKHO. PaccMOTpHM Te MCTOYHUKM dHEPIHH, KOTOpHIE
00y CJ/IOBIABAIOT JATLHEHIIIYIO SBOJIIOINIO BEIIECTB yXKe He B KOC-
Moce, a Ha Hallel [magere — Ha 3eMJe.
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OmeHUTEH POJIb HCTOYHUKOB SHEPIUH HEJIETI'KO; IIPH 3TOM He-
006X0UMO YUUTHIBATE HEPABHOBECHOCTH YCIOBHUI, OXJIAMK JeHUe
HOPOAYKTOB PEAKIIHU U CTeIIeHb UX 9KPAHUPOBAHUSA OT HCTOYHH-
KOB 9HEpPIrHH.

ITo-Bugumomy, i06bIe HCTOUHUKH sHEeprum (Taba. 2.3) oka-
3BIBANIM 3HAYUTEJbHOE BIMAHUE HA npeobpasoBaHHWEe BeIleCTB
Ha Hame# nnanetre. Kaxk sto npoucxonauno? Koreuno, cuje-
TeJIbCTB 00BEKTHBHOIO XapakTepa npocTo He cyuiecrsyer. Of-
HaKO NIPOIlecChl, NPOTEKABIINE HA Hallel 3emie B riayboxoi
APEBHOCTH, MOMKHO CMOJENIUPOBATH. BO-IepBBIX, HEOOXOAUMO
OIIpPEeJIeJIATH BpEMeHHEIe TPAHUIIEI, 8 BO-BTOPBIX, BOCIIPOU3BECTH
C BO3MOXMHOM TOYHOCTBIO YCJIOBHUSA B KAYXKAOU U3 00CYKAaeMBIX
BIIOX CYIIIECTBOBAHUS IIJIAHETHI.

Jna obcyskaeHUA BOMPOCOB O IIPOMCXOKACHUHN >KU3HU HA
3eMJie MOMHMO 3HAHUS WCTOYHUKOB 3HEPIrHM, HEOOXOAMMBIX
JAJ1s Ipeobpa3oBaHU A MATEPUH, HYKHO HMETH U [0CTATOYHO YeT-
Koe npejcTaB/ieHUe 0 BpeMeHH 9THX NIpeobpasoBanuil.

Tabaunma 2.3

BosmoixHbBIE HCTOYHHKH JHEeprut
pIoIE: S uepnmmoi'[ XMMHYECKOM IBOJIOLHA

Cpejisee KOJHIECTBO SHEPIrHH
Herounuk aHeprum HA BCHO NOBEPXHOCTH SeMJIH
(x10* kan/rox)
Pacnayn ‘K (B macrosiiee BpemMs#) 0,3
Pacnayg ‘K (2,6-10° ner nazan) 1,2
YaerpaduoseToBoe H3NydeHHE
0,08
¢ IIAHOH BOJMHEI Kopode 150 Hm
YnerpaduoneToroe H3NTyYeHHE
4,5
¢ ANWHOK BOMHEI Kopoue 200 aM
Bynkanuam (nasa opu 1000 °C) 0,04
Yaapsl MeTeOpUTOB 0,05 (BepoaTHO)
Monaun 0,05
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Ta6numa 2.4

Ilepuoasr mojaypacnana
M ApyrHe JaHHbIE 0 HEKOTOPHIX 3JIeMeHTaX,
HCIOJB3YeMBIX
npH onpeneeHHH Bo3pacTa 3eMJH

Ilepuon
Hexomaniit Koneunbrit Bux pacmaga monypacmazna
3eMeHT BJIEMEHT (roamnt)
1 N B-pacmaz 5,7-10°
AL DneKTPOHHEIN
s0g w saxsar 1,3-10°
Ca
B-pacnan
ZN!Pb
282 & -10%
Th o g o-pacnazg 1,39-10
207
28577 Pb To xe 7,13-10°
u 7 B-uacTu
206
288(J Pb To xe 4,51-10"
u 8 B-uacrun

PassuTue (husnyecKUX HAYK B HaCTOsAIee BpeMs MpejocTa-
BHJIO BHOJOraM HECKOJNBKO 3((deKTHBHBIX METOLOB oIpezelie-
HUSA BO3PACTA Te€X HMJIM MHBIX IIOPOJ 3eMHO# Kophl. CYIIHOCTD
ATHUX CHOCO00B 3aKJIOYAETCA B AHAJIHA3E COOTHOMIEHUA Pasiuy-
HBIX M30TOMOB ¥ KOHEUHBIX IIPOAYKTOB siIEPHOrO pacnaja B 00-
pasnax 1 COOTHeCeHUH Pe3yJasTATOB HCCIeJOBAHU A CO BpeMeHeM
pacienJeHus AICXOAHBIX aieMeHTOB (Tabu. 2.4).

Hcnonb3oBarue MoZoOHBIX METOLOB IO3BOJMJIO YYEHBIM
IOCTPOMUTH BPEMEHHYIO IIKAaJy UCTOPHUHM 3eMJId ¢ MOMEHTa ee
ocTeiBanudg, 4500 MuH JeT Hasad, U A0 HACTOAIIETO BPeMeHH
(Tabu. 2.5). Teneps Hama 3agava COCTOMT B TOM, YTOOLI BHYTPH
2TOM BPEeMEHHOU KAkl YCTAHOBUTH, KAKOBBI OBbL/IM YCIOBHAA HA
NPUMHUTHBHON 3emJie, KAKOro pozga arMocdepy umena 3emJd,
Kakas ObliIa TeMIIepaTypa, AaBjeHne, Korjga o0pasoBaiuch OKea-
HBI, ¥ KaK c()OpMUAPOBAIACEH caMa 3eMJd.
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Tabaumma 2.5
I'eoxpoHoJOrHYecKas mKaaa
9pa Boapacr SOdpexTrBHEIe MeToabl | ['nasHble ocobernocTH
(MaH ser) JaTHPOBKH Bemun
Hame Bpems =1 i 3 Obuane HCKOMaeMBIX
Kaitnosoi 1—62 To xe To xe
Mesoaoii 62—230 To xe To xe
ITaneoson 230—570 |Paguomerpuueckue
meroasi: U/Pb, To xe
K/Ar, Rb/Sr
Mukpouckonaembie;
IIporepozoit | 570—2600 To xe BIIEPBEIE CBODOIHBIH
KHCJIOPOJ
Apxeii 2600—3600 To sxe ITporo6noHTEI
Hoapxeiickasn| 3600—4500 To xe Xmameckas
JBOJIIOIHA

2.2.5. Ycnosua cpeabl Ha apesHen 3emne

Ceroausa Bocco3jaHME YCIOBUMA, B KOTOPHIX BO3HUKJIM IIep-
BBIE «3aPOABIIIY KU3HU», HMEeT IPHHUIUIHAILHOE 3HAYCHUE
nnst Hayku. Benuka sacayra A. Y. Onapuna, B 1924 r. npeaio-
JKHBIIETO MEPBYIO KOHIENIINIO X MMHUYECKON DBOIIOLAM, COIaC-
HO KOTOPO# B KAYECTBE OTIIPABHOM TOYKH B JIaOOPATOPHBIX JKC-
IIepUMeHTax II0 BOCIIPOU3BEAECHHIO YCIIOBHI NePBUYHON 3eMIn
npejiaraiach 6eckucaopogHas arMmocdepa.

B 1953 r. amepuranckue yuersie I'. IOpu u C. Munnep noj-
BEpPIJVIA CMech MeTaHa, aMMHUAKA U BOJABI JeCTBUIO 3JIeKTpHYe-
CKHX pa3pAnoB (puc. 2.5). BuepBbie ¢ IOMOIIBI0 TAKOTO AKC-
IepUMeHTa CPeAd NOJYYEeHHBIX MPOAYKTOB ObLIM HMAeHTHM-
IIPOBAHBEI AMHHOKHUCIOTH! (IJIMIIAH, AJIJaHUH, AclIapATHHOBAA
U TIIyTAaMUHOBAsSA KUCJIOTHI).

OneiTer Munnepa 1 FOpu cTUMyIHpPOBANIN HCCHEAOBAHUA
MOJIEKYJIAPHOH 9BOJIIOIHUH ¥ IPOHCXOMAEHNA KU3HHU BO MHO-
ruxX nabopaTopuAX M IPHUBEIH K CHCTEMATHYECKOMY H3YIEHUIO
npobieMbl, B X0/ié KOTOPOTO CHHTE3MPOBAHLI OHOJOTUYECKH
Ba)kHBIe coenuHeHuss. OCHOBHBEIE YCJOBHSA Ha IePBOOBITHOMN
3eMule, IPUHATHIE BO BHUMAaHUE UCCIEA0BATENIMHA, IPUBEAEHEI
B Tabaune 2.6.
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IlaBneHue, KaK ¥ KOJIHYECTBEHHBIH cocTas arMocdepsl, TPYA-
HO paccunTtarh. OneHKH, cAeJaHHEBIE C YIETOM «IapHHUKOBOTO»
addexTa, BecbMa NIPOM3BOJLHEI.

Pacuersl, B KOTOPBIX IPUHATHI BO BHUMAHHUE «IaDHUKOBBII»
apdexrT, a TakiKe IPpUOTU3UTEIbHASA HHTEHCUBHOCTE COJTHEUHOM
pazuanmyu B a0MOTHYECKYIO 9Dy, IPHUBEIN K 3HaYEHUAM Ha He-
CKOJIBKO HECATKOB I'PAaZyCOB BBIILIE TEMIEpPaTyPhl 3aMeP3aHud.
ITouTu BCe SKCIIEPUMEHTEI 10 BOCCO3aHUIO YCIOBHIH NEPBAYHOM
3eMuM BBITIOJHEHB! Ipy Temnepatypax 20—200 ‘C. 9tu npege-
JIBI OBLIIM YCTAHOBJIEHBI HE IIYTEM PACYETOB HUJIH 9KCTPATIOJIAI AN
HEKOTOPEIX Te0JIOTHYECKHX AaHHBIX, & CKOpPee BCero ¢ y4eToM
TEeMIIePATYPHBIX IPAHUIL YCTONYHNBOCTHA OPraHMYeCKHUX COeJuHe-
HUI.

HenonssoBanue cMecei razos, NoA00HBIX I'a3aM ITIEPBUYHOMN
arMoc(epsl, PasauuYHbLIX BHAOB 9HEepPruM, KOTOphle OBIIH Xa-
paKTepHbl AJisA Hame#d niaaHetsl 4—4,5+ 10° ner Tomy Haszaz,
¥ yUeT KJINMATUIeCKHUX, TeOJIOTUYECKUX U THAporpauIecKux
YCJIOBHUI TOrO ImeprHoja IMO3BOJHIA BO MHOTHMX JabopaTopusax,
3aHUMAINUXCA U3YYeHHEM BO3HUKHOBEHUA JKHM3HU, HAUTH
J0KasaresibCcTBa nyTeid abMoTUYEeCKOro BOSHUKHOBEHUA TaKMUX
OpPraHUYEeCKHUX MOJIEKYJI, KaK ajdbAeruibl, HUTPUTHEI, AaMHAHO-
KHMCJIOTHI, MOHOCAXAPHU/bI, IYPUHBI, TOPHOUPHHEL, HYKJIEOTHIEI
HT. A

Puc. 2.5.
Annapam nexTpoas!
Muaaepa T
CH, Mckposoii
paspsan

ﬁ N HS rasbl
H
K BakyymHoOMy 20

HENTRE —3 Bbixon Boael

T KoHpeHcaTop
“— Topgaya BoAbl

Bopa, cogepxaiwias
opraHu4eckme coefuHeHus

Kunawias sopa Gl
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Tab6baumoa2.6

YcnoBusa Ha mepBoOBITHOM 3emie

Ilepeuunas aurochepa

B MosieRyJifipHOU 3ROJIOMUHA TOJBKO KOpa S3eMJ/In CHITPala BAXKHYIO
poxasb. Cocras Kopsi: Al, Ca, Fe, Mg, Na, K u ap. i
VpoBeHE reo/IOTHYeCKUX 3HAHMI He [03BOJIAET CAeNaTh yoenuTes-
HBIX BBIBOJIOB 00 U3MEHEHUU COCTABA 36MHOM KOPHI BO BpeMeHH.

Ilepeuunas rugpochepa

Ha nosepxHocTH NepBU4HON 3eMJIM HAXOAUIOCH MeHee 0,1 o6Bema
BOJBI CErOAHAIIHUX OKeaHOB.
Cpepna nepeuuHOro oKeana — cnabomenounas (pH = 8—9).

ITepBuunas armMochepa

Ilepas aTMocepa 3eMJIH COCTOSIA U3 BOAOPOAA, KOTOPHIH «yIIen»
B KOCMHYeCKOe IPOCTPAHCTBO; BTOPAA (H3BeCTHANA KAK NePBHYHAN)
06pa3zoBaiack U3 By TKAHHIECKHUX Ia30B.

BhL10 TPeAIOKEeHO TPH BADUAHTA COCTABA IIEPBAYHON aTMOChephI:

BoccranoBuTeILHAA: CH‘, NHE, H,0, H, (c BBICOKHM cOfepkanneM
Cnabooxucnurensuasn: CO,, CH,, NH,, N,, H,O (c Euskum coxep-
xaruem NH,).

Heitrpansuasa: CH,, N,, H,0.

BosrukHOBEHHE IPOTOOHONIONNMEPOB NIpeACTaABIAeT coboi
bosee caoxHYI0 npobaemy. Heo0XoaMMOCTE UX CYILECTBOBAHUA
BO BCeX JKHMBBIX cucTeMax oueBugHa. OHM OTBETCTBEHHEI 34 PO~
TohepMeHTATHBHBIE NpoNecesl (Hanpumep, zudponus, dexap-
OoKCcunuUpOBaAHUEe, AMUHUpOBAHUE, 0e3AMUHUPOBAHUE, Nepe-
KUCHOEe OKUCJleHueé W T. I.), 38 HEKOTODbIe BeChMa IPOCThIE
Iponeccsl, KaKk, HaIpuMep, Opojxcenue, ¥ 3a Apyrue, Oosee
CJIOXKHBIE, HAIPDUMED pomoxumuieckue peaxknuu, gomogoc-
gopunruposarue, PomocuHme3 u T. 1.

Hanwuwme BoAbI Ha HamIel maHeTe (IePBUYHLIN OKeaH) 00y-
CJIOBUJIO BOSMOYKHOCTh BOSHHKHOBEHU S IIPOTOOHOIIOJINMEPOB B
IIpouecce XUMUYECKOM peaknuu — Koanercanuu. Tak, gis o6-
pPa30BaHUSA B BOAHEIX PACTBOPAaX MENTUIHOI CBS3HU COTJIACHO pe-
aKIuM:
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1. N.CH.CO0H + H.N-CH.COOH > H.N-CH-00-NH.CH-CO0H + H,0
HRN-CH]I -COOH + H,N-CH. : .-000_ H,N -CH_I -CO- -’EHI -COOH +

R! R? R - R?
HeoOX0oUMEI 3aTPaThl 3HEPIUU. ITH 3aTPATHI 9HEPIHH BO MHOT'O
pas3 BO3pacTarwT IIPH IIOJIYVIeHHH ﬁeJIROBHX MOJIEKYJI B BOOHBIX
pacrBopax. Ilyis cuHTE3a MaAKPOMOJIEKYJ U3 «OHMOMOHOMEDOB»

TpebyeTca nmpuBiedeHne crenupuyeckux (hepMeHTATUBHBIX)
METOOB YVaaJIeHHuA BOObI.

Summary

* General process of evolution of matter and energy
in the Universe includes several consecutive stages.
Among them are the formation of space nebulae, their
development and structuring of planetary systems

can be recognized. Transformations of substances that

take place on the planets are determined by some gen-

eral natural laws and depend on the position of the

planet within the star system. Some of these planets,

like the Earth, are characterized by the features that

enable the development of inorganic matter towards
appearance of various complicated organic molecules.

OnopHble TOHKK

@ 1. Illepeuunasa aTMochepa 3eMiIH cOCTONIIA NpenMymie-
CTBEHHO H3 BOJOPOJa U ero COeHHEeHHH.
2. 3eMid HAXOAMTCHA HA ONTHMAJBHOM PACCTOAHHH OT
Coanua m moaydaer QOCTATOYHOE KOJHYECTBO dHEp-
TMH JJIF DOAePKaHASA BOJABI B JKMIKOM COCTOSHHM.
3. B BOAHBIX pacTBOpPaX 3a CUYET PA3JHMIHBIX HCTOYHHKOB
PHEPruH BO3HHMKAIOT HEOMOJOTMYEeCKHMM IIyTeM Ipo-
cTelinue OpraHuvYecKne CoefHHeHH A,

Bonpockl 4ng NOBTOPeHUs 1 3agaHugd

1. IlepeuncauTe KOCMHYECKHEe KW IIJIaHeTapHBIE IIPEeIIo-
‘*’ CBLJIKH BOSHUKHOBEHHUS XH3HW a0MOTeHHBIM IIyTeM Ha
HaIley nJaaHeTe.
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2. Kaxoe 3sHayeHHE AJI BOBHUKHOBEHUS OPraHMYECKHX

MOJIEKYJI U3 HEOPraHMIEeCKHUX BEIIeCTB Ha 3eMJe uMe
BOCCTAHOBHUTEJIbHBIN XapaKkTep NepuaHoit armochepsi?

3. Onumure anmapaT ¥ MeTOAHUKY IPOBEJEHUS ONBITOB

C. Muanepa u II. FOpn.
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Hcnonssysa cnoBapHbIil 3amac pybuk «TepmuuOIOrHsS»
U «Summary», IepeBeiuTe Ha AHTIMUCKUM A3BIK TyHKTHI «Omop-
HBIX TOYEK» .

TepMmuHonorua

L

1. TymanroCcTH

Nebula

2. T'anakTHKa

Galaxy

3. 3Be3aHAaA CHCTEMa
Star system

Kasxgomy TepMHUHY, YKa3aHHOMY B JIEBOU KOJIOHKE,
noabepuTe COOTBETCTBYIOIEE €My OIIpejeJieHue,
NIpUBe/IeHHOe B IPABOii KOJIOHKE HA PYCCKOM U aHTI-
JIMACKOM A3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

A. Cucrema 3Be3/] C OKPYIKAKIIUMHA UX
IJIAHeTAMH, PA3BHBAIOMIASACH U3 OLHOM HJIH
HECKOJBKHAX GJIHM3IeXKAIUX TYMaHHOCTEH.
A system of stars with surrounding planets
developed from one or several near—by
nebulae.

B. Cxonierne rasoBo-nbslJIeBOM MATEPUH BO
BeesleHHOH, UMeOIee 10 HECKOJIBKHX
JEeCATKOB CBETOBBIX JIET B JHAMETDE.

A concentration of gas-powder substance in
the Universe up to several dozens of light
years in diameter.

A space body that moves along the almost
circular orbit round the star and shines
with reflected light.

4. IInanera
Planet

T. 3Be3/ia ¥ OKPYIKAIOIIHE ee IJIaHeTh.
A star and planets surrounding vit.

5. AGHoreHHbBIH
CHHTE3
Abiogenic synthesis

J. Obmas KoTuYeCcTBeHHAA Mepa
KOJIMUECTBA JBHIKEHU A MaTepuu;

9HEePIrUsA XMMHYECKOH CBA3H NPeCTaBJIAET
co60ii pazHOCTE MEIKAY BHepruei
XUMHYECKH CBABAHHBIX U CBODOAHBIX
MOJIEKYJI.

General quantitative measure of the
movement of substance; energy of chemical
bonds is evaluated as the difference
between the energy of combined and
uncombined molecules.

6. dueprusa
Energy

E. O6pasoBaHue OPraHU4YeCKHUX MOJEKYJI
M3 HEOPraHUYECKUX BHE JKUBBIX
OpraHU3MOB.

Formation of organic molecules

of inorganic ones out of the living
organisms.

Bonpockt ans obcyxneHns

B. Hebecuoe Tesio, coBepuiaioinee
JBUMKeHMe 110 6JIMBK0# K KPYroBoi opbuTte
BOKDYT 3BE3/IkI, CBETAIEECs OTPAMKEHHBIM
CBeTOM.

7 KBKHB, II0 BAIeMy MHEHHIO, HCTOYHHUKH 9Hepruou
-

npeobnajanu Ha gpesHeit S3emue? Kak M0oKHO 00BACHUTE

Hecnenu(puiecKoe BIUAHNE PA3JIHNYHBIX HCTOYHUKOB
DHEePruy Ha nmpouecchbl 06[]&30331-1!{3 OpPrasuYecKHux

MOJIEKY?

Kax C. Musiepy y/1ajiochk pacCHuTaTh IapaMeTphbl CBOEro
axcrepumenTa? Kak 65l Bbl MOJONLIM K 3TOMY BOIIPOCY ?
M3 KakuX NPeAIOChLIOK NCXOAUITH?
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2 . 3 « TEopuUM NPOUCXOXKOEHUSA
nporobuononumepos

Pasnuunble omeHKHM XxapakTepa CcpeAbl Ha HmepBOGBITHOIL
3emJie IPUBEIN K CO3/JaHUIO DA3HBIX YCIOBUI DKCIIEPHUMEHTOS,
MMEeBIINX NPHHIUIIHAIBHO eJUHbIE, HO HE BCerja OAUHAKOBEIE
B YACTHOCTAX PEe3YJIbTATEI.

PaccMOTpUM HEKOTODbIE M3 BaXKHEHITUX TeOPHii BOSHHKHO-
BeHHS MOJMMEPHBIX CTPYKTYD Ha Hallel IJIaHeTe, JIeMKal[Hux
Yy HCTOKOB 00pa30BaHusA OMOMOJINMEPOB — OCHOBBI JKU3HM.

Tepmuueckan rTeopusa. Peaknum KoHAeHCAIMM, KOTODBIE
npuBesn 661 K 06pasoBaHMIO MOIMMEPOB U3 HUSKOMOJIEKYIAD-
HBIX IIPeIIECTBEHHUKOB, MOT'YT OCYIIeCTBIIATHLCS IyTEM Harpe-
Bauud. ITo cpaBHEHHIO ¢ APYrUMHU KOMIIOHEHTAMY YKHUBOM MAaTe-
pun HanboJiee XOPOIIIO H3YYEeH CHHTe3 MOJHIENTHLOB.

ABTOPOM THUIOTE3bl CHHTE3a MOJMUIENTHAOB TEPMHYECKAM
nyTeM ABIAETCSA amMepuKaHCKui ydeHblit C. DoOKC, KOTOPHIH
AJIATEJIbHOE BpeMs U3y4daJl BOBMOKHOCTH 00pasoBaHus MenTH-
JIOB B YCJIOBUAX, CYIIECTBOBABUIMNX Ha nepBobbITHON Semue. Ec-
JIM CMeCh aMUHOKHCJIOT HarpeTs 0 180—200 °C npu Hopmanb-
HBIX aTMOC(HEPHBIX YCIOBUAX HMJIM B MHEPTHOU cpexe, TO o6pa-
3YIOTCA MPOAYKTHI IOAMMEepPHA3aluii, HeGoJbIIAe 0OJIUTOMepHI, B
KOTOPBIX MOHOMEDHI COEIHHEHb] NENTHAHEIMI CBA3AMM, 8 TAK-
JKe MaJble KOJIMYecTBa MOJUNeNTHAOB. B ciyuasx, Korga me-
XOJHBIE CMECH aMMHOKMCJIOT 9KCIePHMEeHTATOPHI oboramianm
aMHHOKHCJIOTAMM KHCJIOI0 WX OCHOBHOTO THNA, HAIIPUMeEp ac-
DaparvHOBON M I'JIYTAMHHOBOM KHCJIOTAMM, HOJA IMOTUAIIENITH-
A0B 3HAYUTENbHO Bo3pacrana. MoneKyaspHas mMacca moJuMe-
POB, MOJYYEHHBIX TAKUM IIyTeM, MOKET JOCTHIATh HECKOJIb-
kux Teic. D. (D — JlanpToH, egMHUIIA M3MEPEHHS MACCHI,
YHMCJIeHHO paBHA#A Macce '/ . aToMa KHCJIOPOJA.)

ITonumepsl, moJydeHHBIE TEPMUYECKUM NIYTEM M3 aMHHO-
KHCJIOT, — HPOTEMHOM /bl — IPOABIAIOT MHOTrUe crnenudude-
CKHe CBOWCTBa 6HMOIOJIMMEPOB MPOTeMHOBOro Tuna. OxHAKO B
ciydyae KOHAEHCAIUM TEPMUYECKUAM IIyTeM HYKJEOTHAOB U MO-
HOCaxXapu/J0B, MMEOIUX CI0KHYIO CTPYKTYDY, 00pasoBaHue
HM3BECTHBIX B HACTOAIEeE BpEeMA HYKJIEHHOBBIX KUCJIOT U IOJIH-
caxapHui0B IpeICTaBIAETCA MAJIOBEPOSATHEIM.
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Teopusn ancopbunn. OCHOBHBIM KOHTPapryMeHTOM B CIIOPax
00 abHoreHHOM BO3HMKHOBEHHY MOJUMEPHBIX CTPYKTYP ABIA-
eTes MaJiag KOHIEHTPalKs MOJIEKYJ M HeJOCTATOK SHePTHH JJId
KOHJIEHCAIIUY MOHOMEPOB B pa3baB/IeHHBIX PACTBOPaX. U peiic-
BUTEJIBbHO, 10 HEKOTODPHIM OIeHKAM KOHIIeHTPalufd Oprasnye-
CKMX MOJIEKYJI B «IePBHYHOM GyJIbOHE» COCTABJIANA OKOMO 1% .
Takasa KOHIEHTPAIUSA B CUIIY PEAKOCTH U CAYy4aliHOCTH KOHTAK-
TOB PasJMYHBLIX MOJIEKYJI, HEOOXOXUMBIX /I KOHJEHCAIluH Be-
IleCTB, HE MOTJIa 00eCIeUHTH CTONb «BhICTPOro» 00pasoBaHUA
IPOTOGHMONOIUMEDPOB, KaK 9T0 HMEJI0 MeCTO Ha 3eMJIe 110 OIleH-
KaM HeKOTOPBIX yueHbIX. OfIHO U3 pellleHui 3TOro Bonpoca, CBi-
3aHHOE C IIPeoI0JIeHNeM TaKOI'0 KOHIIEHTPAaIMOHHOTO bapbepa,
6bLI0 TpeAsNoKeHo aHraniickuM dusukom JI. Bepuaiom, cun-
TABIINM, 4TO KOHIEHTPHUpPOBaHUe pa3baBeHHBIX PacTBOPOB
OpraHMYeCKHUX BEIleCTB NPOMCXOJMT IyTeM «aAcopOnuM UX B
BOJHBIX OTJIOKEHHUAX IVIMH» .

B pesysbTaTe B3aUMOAENHCTBHA BEIIECTB B IIpoIecce ancopo-
IUH HEKOTOPbIe CBA3Y 0CIa0IAOTCH, 4TO IPUBOAUT K paspyuie-
HUIO OAHUX ¥ 06pa30BaAHUIO APYTHX XUMHUECKUX COEANHEHMM.

HusxoremMnepaTypHas teopusi. ABTODBI JaHHOU TEOPHH,
pymeiacKkue yuensle K. Cumonecky m @. [lenent, uCXOAUIHA
U3 HECKOJBKO MHBIX peJcTaBaeHu 06 ycaoBuaAX abGuOreHHoro
BOSHUKHOBEHHSA NPOCTEHIINX OPraHNYECKUX COeIMHEHUN U UX
KOHAEHCAIIMHA B MOJMMepHbIe CTPYKTYDHI. Benyinee 3Haduenue
B KA4YeCTBe MCTOYHHKA 3HEPrUH aBTOPHI IPUAAIOT SHEPTUH XO-
noaHoi muasmel. Takoe MEeHUE HeOe30CHOBATEIbHO.

XoJsiogHasa MnjazMa MIAPOKO PacnpocTpaHeHa B IPHPOJAE.
Vuensie noaaraior, uro 99% BcenenHOM HaxoAUTCA B COCTOA-
HUY MJIa3Mbl. BeTpeuaeTcs 9T0 COCTOSSHUE MaTepPUy U Ha COBpe-
MeHHOI 3emJe B BHe IIAPOBLIX MOJHUM, HOJAPHBIX CUAHUM,
a Tak:Ke ocoboro TUIIA IJIA3MBI — HOHOCHEPEI.

BHe 3aBHCHMOCTH OT XapaKTepa 9HePrHH Ha aOMOTHYECKON
Bemiue m060i ee Buj mpeobpasyer XUMHUUECKHe COEAMHEHUS,
B 0COOEHHOCTH OPraHWYeCKHe MOJIEKYJIbl, B AKTUBHBIE YaCTHIIBI,
TaKue, KaK MOHO- M NoAu(yHKIMOHAIbHBIE CBODOXHEIE Paii-
rasbl. O{HAKO AaJTpHeIIas HX IBONIOLUA B 3HAUNTEIBHOM cTe-
[eHU 3aBUCUT OT IIJIOTHOCTH SHEPreTHIeCKOoro IOTOKa, KOTOPHIM
B cJIydae MCIOJb30BAHUS XOJONHOM IUIasMbl Haubosee sAPKO

BBIPAYKEH.
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B peaysnbraTe npoBeileHUs KPOMOTAUBBIX W CIOMKHBIX IKC-
IIePEMEHTOB € X0JIOAHOM I1J1a3MOi B KaYecTBe HCTOYHHKA DHEP-
UM 1A aOMOreHHOr0 CHHTE3a NPOTOOHOIOIMMEePOB HCCIeL0BA-
TeJAAM YAAJN0Ch HONYYHUTh KaK OT/eJbHbIe MOHOMEDPHI, TaK U HO-
JIMMEPHBIE CTPYKTYPHI HeNTHHOTO THIIA U JIHIUIHI.

Koauepsaruan Teopus. ABTOPOM 9T0i TeOPHH ABJISETCS N3~
BECTHBEI OTeYeCTBeHHBIH Omoxumuk axagemux A. M. Onapun
(1924). HecronpKko no3ske, HE3aBUCUMO OT HEro, K AHAJIOTHY-
HBIM BBIBOJAM NpHLIeN aHrauickui yuensii . Xoageis,

Onapus cumTan, YTO MEPEX0J OT XMUMHUYECKOH HBOJIOLUH
K Omosioruueckoil Tpe6oBas 06A3aTENBHOr0 BOSHUKHOBEHUS
UHIUBHAAYAJIBHBIX (Da30BO-000CO0JIEHHBIX CHCTEM, CIHOCOOHBIX
B3aHMOJIEMICTBOBATE C OKPY KAIOIeil BHEIIHEH cpeoit, HCIIO0b-
3y4 ee BelecTBa U 9HEPIui0, ¥ HA 9TOM OCHOBE CIOCOOHBIX pac-
TH, MHOKUTBLCSH U NOABEPraThCa eCTeCTBEHHOMY 0TOODY.

AbGuoTHYEeCKOe BBIJIeIeHHe MHOTOMOJIEKYISPHBIX CHCTEM U3
OIHOPO/HOT'O PACTBOPA OPraHUYeCKHUX BEeIIeCTB, 10-BUAUMOMY,
AOJKHO OBLJIO OCYIIECTBIAATLCA MHOrOKpaTHO. OHO u ceifuac
OYeHb IIMPOKO pacupocTpaneHo B npupozie. Ho B yciosusx cospe-
MeHHOMH Ouochepsl MOYKHO HENOCPeACTBEHHO HAOGIIOAATE TOJBKO
HavaJbHbIE CTAJUHU 00pasoBaHMA TakKux cucreM. UX apomonus
00BIYHO OYeHb KPATKOBPEMEHHA B IPUCYTCTBHH YHUUTOIKAIOIINX
Bce jKHMBOe MHKDOOOB. IloaTromy Ui MOHMMAHUA ATOM CTAXUH
BOSHUKHOBEHMSA JKU3HU HEOOXOJMMO MCKYCCTBEHHO MOJIYYaTh
(bazoBo-060coGIeHHbIE OPraHUYECKHE CHCTEMBL B CTPOTO KOHTPO-
JIUPYEMBIX 1a00pPaTOPHBIX YCIOBUAX M HA CHOPMUPOBAHHBIX Ta-
KHM 06pa3oM MOJeNIAX YCTaHABIMBATE KAK Y THA HX BOZMOYKHOM
9BOJIIOIIUH B IPOIILJIOM, TAK M 3aKOHOMEPHOCTH 3TOTO0 IIpoIeccea.
ITpu pabore ¢ BRICOKOMONIEKYISAPHBIMYE OPraHWYECKHUMH COEH-
HEHHAMH B JIaOOPATOPHBIX YCIAOBHAX NOCTOSHHO BCTPEUYAIOTCH C
obpazoBaHHeM TaKoro poza aszoso-o6ocodreHHbIX cuerem. [Toaro-
My MOJKHO IIPEJICTaBUTE cefe IMyTH UX BOSHUKHOBEHHUS U SKCIIe-
PHMEHTAJIBHO TMOJYYUTH B JIaOOPATOPHBIX YCIOBUAX pPasHO0D-
pa3HbI€ CHCTE€MBbI, MHOI'HE M3 KOTOPBIX MOTJIH ObI HMOCHYIKHUTH
HAM MOJEJIAMH BOSHMKABIIMX KOIJa-TO HA 3¢MHON NOBEPXHO-
ctu obpasosanuii. [l npuMepa MOHO HA3BATH HEKOTOPKIE U3
HHX: «ny3vipvrus Nonpneiikpa, «murpocgepor» Poxcea, «dxceil-
eany» Baxanypa, «npobuornmur» draMu U MHOTHE APYTHE.

Yacro npu paboTe ¢ TAKMMHE HCKYCCTBEHHBIMU CAMOM30IH-
PYIOINIMMUCS U3 PACTBOPA CHCTeMaMu 0coboe BHUMaHue o6paiia-
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eTcsg Ha MX BHeIIHee MOP(OJIOTHYECKOe CXOJCTBO C KHUBBIMU
obbexramMn. Ho He B 9TOM JIeIKHT pellleHHe BONpoca, a B TOM,
uTo6BI CHCTEMA MOIJIa B3AUMOeiCTBOBATh C BHEIIHEH cpeo,
HCIIOJIB3Y# ee BEeLeCTBa U 9HePruio 110 TUILY OTKPBITBIX CUCTEM,
¥ HA 9TOi OCHOBE PACTH ¥ MHOXKHTBCH, YTO XapaKTePHO AJIA BCeX
JKUBBIX CYILECTB.
Hawu6osee nepcreKTHBHBIMY B 3TOM OTHOIIEHHUH MOJAENIAMU
MOT'YT CHYIKHUTH KOAUEPEaAmHuble KAniu.
Kasxnas MOJIeKyJia IMeeT OIIpe/ieJIeHHY 10
CTPYKTYDPHYIO OPraHM3anuio, T. €. aTOMBI,
BXO/IAIIIME B €e COCTaB, 3aKOHOMEPHO pacIo-
JIO3KeHBI B IpocTpaHcTee. BeneacTeue aToro
B MOJIEKYJie 00pa3yioTcs MOJIOCHI C Pasind-
upiME 3apsigamu. Hanpuwmep, monexyna soasl H,O oGpasyer
AWI0Jb, B KOTOPOM OJHA YacTh MOJEKYJbl HeceT IOJOKUTEb-
uslit 3apazn (+), a gpyras — orpunarenssiii (—). Kpome sroro,
HEKOTOPbIe MOJIeKyJIbI (HAapuMep, COJIu) B BOJHOU cpesie Aucco-
MUUPYIOT Ha MOHBL. B CHIy TAKMX 0COOEHHOCTEH XMMUYECKOU
OpraEM3anuy MOJIEKYJ BOKPYT HUX B BOAe 00pa3yioTca BOJAHbBIE
«pybamKu» 13 onpejieleHHBIM 00pa3oM OPHEHTHPOBAHHAIX MO-
Jexys Boibl. Ha nmpuMepe MOJEKYJIbI NaCl M0XHO 3aMeTHUTh,
4TO JMIIOJNH BOJKI, OKpysaionue noH Na*, obpamiessl K HEMY
oTpunaTeasHBIMU nogocamu (puc. 2.6), a K HOHY Cl- — mouo-
FKUTEJHLHBIMHA.

Puc. 2.6.
T'udépamuposarmblii
KAmuoHn Hampus
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Puc. 2.7. Coopra
Koauepeamoe

Oprarnveckue MOJIEKYIbI HMEIOT GOJNBIIYIO Monexynapnym
MAacCy ¥ CJIOKHYIO IPOCTPAHCTBEHHYIO KOH(MUIYpaINio, 03TO-
My OHY TOKe OKPY?KeHBI BOXHOM 060/109K 0¥, TOJNIIMHA KOTOPOii
3aBHCHT OT BeJIMYUHEI 3aPA/Ia MOJEKYJIbl, KOHIIEHTPAIUH coJeit
B pacTBOpE, TeMIIepaTyphI U JP.

IIpu onpeseleHHEIX YCAOBHAX BOAHAS 000J0YKa IPUOGDe-
TaeT YeTKHe I'PAHULIEI U OTAEJAET MOJEKYIY OT OKDPYKAIOIero
pacTBopa. MosieKy/el, OKPy»KeHHBIe BOAHOM 060JI0YKOM, MOT'YT
00BeAMHATECHA, 00PA3ysT MHOTOMOJEKYIADHBIE KOMILTEKCHI —
Koanepsarsi (puc. 2.7).

Koanepsarusie Kanin BOSHUKAIOT TaKKe IIPH IPOCTOM CMe-
IIWBAHUH Pa3HOOOPa3HbIX MOJMMEDPOB KAaK €CTECTBEHHBIX, TAK
M HCKYCCTBEHHO noJiydyeHHbIX. [Ipu aTOoM npoucxoant camoc60p-
Ka MOJIMMEePHBIX MOJIEKYJI B MHOTOMOJIEKYJIApHLIE (ha3oB0-060-
cobyieHHEBIe 00PA30BAHUA — BHAMMBIE 10 ONTHIYECKIM MHKPO-
cKomnoM Kamnu (puc. 2.8). B HUX cocpenorounBaerces 60abIINH-
CTBO MOJMMEPHBIX MOJIEKYJI, TOTJa KaK OKpysKaromasa cpexa
OKas3bIBaeTCs MOYTH HOJTHOCTHIO UX JIUIIIEHA.

Kanuu orgenensr ot okpysxaomieii cpeabl pe3koil rparuneit
pasjienia, HO OHM CIIOCOOHBI OTJIOI[ATE N3BHE BEIeCTBA IO THITY
OTKPBITHIX CHCTEM.

Puc. 2.8. Koauyepsamuwie kanau,
NONYHEeHHbLe 8 JKCnepuMenme
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IIyTeM BKJIIOUEHHUA B KoallepBaTHbIE KallJIM PA3IAIHBIX Ka-
maausamopoé (B Tom uncie u GepMeHTOB) MOMKHO BBI3BIBATE
pAJ peakiuii, B YaCTHOCTU NOJUMEPU3ALHIO TOCTYIAIOIIAX U3
BHeIITHeH cpejibl MOHOMEPOB. 3a CUeT 3TOro Karju MOryT yBeJin-
YHMBATHCSA B 00'beMe ¥ Bece, a 3aTeM JpoduThes Ha JouepHue 00-
pasoBaHUA.

Hanpumep, poIecehl, IPOTeKAON¥e B KOalepBaTHOM Kall-
Jie, n306paKeHbl B KBaJPATHBIX CKOOKAaX, a BHE UX IOMEI[eHbI
BEIeCTBA, HAXOAAINECH BO BHEIIIHEH cpefe:

_ Eﬁlomn_ao-l—didc@a'r =
[raiok030-1-hocdaT — Kpaxman — maaprosal —

KoamepBaTHYIO Kalliio, 00pasoBaHHYIO 13 OeJika i ryMMua-
pabuka, MOrpysKaoT B paCTBOP I'I0K030-1-ocdara. T'nioko30-
1-cbochar HauMHAET BXOAUTE B KAILIIO U NOJIMMEPHU3yeTCs B HeH
B KpaxMaJl IpH AeHCTBHH KaTajusaTopa — (ocdopuaassl. 3a
cueT 06pa3oBaBIIEroCA KpaxMaJia Kanjis pacrer, 4To JIETKO MO-
sKeT OBITh YCTAHOBJEHO KAK XMMHYECKMM aHAJINU30M, TaK U He-
MOCpPeACTBEHHBIMY MUKPOCKONNYECKUMH N3MEPeHUAMH. Ecau
B KaIJIIO BKIIOYHATH APYroi KaranusaTop — b-ammiasy, Kpax-
MaJI pacnajaeTcs A0 MaJbTO3bl, KOTOPas BhIJIeIAETCA BO BHEII-
HIOIO Cpeny.

Taxum 06pasoM, BO3HUKaeT npocreimuii merabonuam. Be-
[[€CTBO BXOANT B KAILIIO, IIOJIMMepHU3yeTcs, 00yCIoBINBaA POCT
CHCTEMBI, & IIPY ero pacnazie IpoAYyKThI 9TOr0 pacrnaja BeIXOAAT
BO BHEIIHIOIO Cpeay, I'ie UX paHee He OBLIO.

Ilpyras cxeMa H/LIIOCTPUPYET ONBIT, IJe MOJMMepOoM ABJIA-
ercs noausykaeorun. Kamus, cocroamas ua OenKa-rucroa u
rymmuapabuxa, okpyesna pacrsopom AILD.

ITocrynas B kamaio, AIlP norumepusyerTca noj BINAHHEM
HONMMEDPA3HI B IIOJHA/ICHUIOBYIO KACIOTY, 38 CUeT KOTOPOi Ka-
N7 pacTeT, a HeopranudecKuii hocdop nocTynaeT BO BHEIIHIOO

cpeay.

AJI® - [AL® — IToau-A + @] > @
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IIpu sTOoM KamnaA B TeYeHHe KOPOTKOr0 CPOKA YBEIUYHBaeT-
ca B o0beme Gosiee ueM B JBa pasa.

Kak B ciyuae cuHTe3a KpaxMaJia, Tak U Opu o0pasoBaHum
MOAHANCHNUIOBOM KHCJIOTHI B KAUeCTBE HCXOAHBIX BEINECTB B OK-
py:KaImuil pacTBOP BHOCUIHN GoraThie dHEprueil (marxpoapzu-
ueckue) coefuHeHUdA. 3a cUeT 9HEePIuM dTUX COeJUHEHHH, 1O-
CTYNAIOUIUX M3 BHEUIHEH cpe/ibl, U IPOUCXOAMUI CHHTE3 IOJIH-
MepoB M POCT KoallepBATHBIX Kamesb. B Apyroi cepuu onsIiTOB
akagemMuka A. M. OnapuHa 1 COTPYAHUKOB GBLIO IPOAEMOHCT-
PHMPOBAHO, YTO ¥ B CAMHUX KOAIePBATHBIX KaIJIAX MOTYT IpOTe-
KaTh peaklluy, CBA3aHHbLIE ¢ PacCeMBAHUEM dHEPIHM.

BaskHo TO, 4TO B 3aBUCHUMOCTH OT COBEPIIEHCTBA BHYTPEH-
Hell OpraHu3anuy Kaneiab OGHA U3 HUX MOTYT pacTu OLICTPO, TO-
rja Kak Ipyrue, HaXoAsach B TOM 'Ke BHEIIHEH cpele, 3aMe/lJIeH -
HEI B CBOEM POCTe UJIH nojBepraioresa pacnagy. Takum obpasom,
Ha MOJIeJI¥ KoalepBaTHRIX Kaneab A. V. Onapuny u ero corpyj-
HAKaM yJaJioCh 9KCIEePHMEHTANBHO HPOJAEeMOHCTPAPOBATEL 34-
YaTKHW eCTeCTBEHHOT0 0TOOpa, TOH 3aKOHOMEPHOCTH, KOTOPasA B
JaJIbHEeHIIeM Jerjia B OCHOBY BCEH ITOCIEAVIOIEH 9BOJIOIMH Ta-
KOT'0 poJia OTKPBITHIX, (ha30B0-060C00IeHHBIX CUCTEM HA IYTH K
BO3HUKHOBEHHIO YKHU3HMU.

Summary

Due to the appearance of numerous organic molecules
and to the presence of condenced water on the Earth,
further evolution of substance towards formation of
prebiological, and later biological systems became pos-
sible. Increased concentration of organic molecules in
the waters of “primary ocean” should be considered as
the most important stage, which enabled the appear-
ance of protobionts. Theoretical and empirical models
of these processes were suggested by many scientists.
Thus, owing to the studies of S. Fox, an English biolo-
gist, of Russian academician A. I. Oparin, and many
other specialists, it turned possible to get an idea about
the processes that enabled concentration of substances
in the waters of the ancient Earth.

. o
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OnopHbie TOYKK
@ 1. Opraanyeckue BeliecTBa M0 OTHOIIEHHIO K BOAe MOJA-
pasaeasoTesa Ha ABe KPYIHbIe IPYNIsl: rTuapododHkIe

H ruapoduabHbIe.

2. B BoaubiX pacTBopax rugpodHIbLHBIE MOJEKYJIbI JUC-
COLMUPYIOT, 00pa3ys 3apAKeHHbIe YaCTHIBI,

3. Kpynnsie opraauyeckKne MoOJIeKyJibl, o0aanaroniue 3a-
psimoM, 1ubo cBA3BIBAIOTCA ¢ cyOcTparom, 160 B3au-
MOJEHCTBYIOT APYT C APYroM, B pe3yJbTaTe 4ero (op-
MHPYIOTCHA KOAIEePBaTHI. .

Bonpocokl 4na noBTOpeHus v 3afaHns

1. Yro Taxoe Koanepsanus, Koanepsar?

2. Ha KakK#uX MOJEJBHBIX CHCTEMaxX MOYXHO IHPOAEMOHCT-
pupoBaTh 00pa3oBaHME KoallepBATHBIX Kalejb B pac-
TBOpE?

3. Kaxme BO3MOIKHOCTH JAJI5 IIPEOI0JIEHNU A HUBKNX KOHIIEH-
Tpanuil OpraHuYecKux BEIeCTB CYIIeCTBOBAIH B BOAAX
[IepBUYHOIO OKeaHa?

4. B ueM 3aKJII09aI0TCHA NPEeAMYIIECTBa AJA B3aUMOJeiCT-
BUS OPraHUYeCKHUX MOJIEKYJI B 30HaX BbICOKMX KOHILIEH-
Tpamuii BemecTs?

¥

Hcnonpaysa ciaosapublit 3anac pyopuk «TepmunOnmOrns»
7 «Summary» , mepeBeiuTe Ha AHIVIMIMCKUH A36IK MyHKTHI «Onop-
HBIX TOUEK».

TepmuHonorusa

KaxaomMy TepMUHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
nmos0epuTe COOTBETCTBYIOIEEe eMy OIpefiesieHue,
[IpUBEIeHHOE B IPABOM KOJIOHKE Ha PYCCKOM M aHT-
JMHUCKOM A3BIKaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

L

3 — B. B. Baxapos, 10 1.
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1. PacrBop
Solution

A. Cocpenorouenne, HaKaJIABAHAE
KaKuX-Tu00 BEIecTB B ONpeeJeHHOM
MecTe.

Accumulating of some substances

in a certain place.

2. Koanepsanus
Coacervation

B. Ilornomenue BemecTBa U3 KUAKGH
Cpe/ibl TOBEPXHOCTHLIM CJI0EM TBEPAOTO
TeJa, 06BEIYHO HMeIoIIHM OOIBITYIO
TLIOMIa b

Taking up of a substance from the liquid
by surface layer of a solid, usually large
in area.

B BHJ€ OTAeNbHBIX ATOMOB, HOHOB

HIH MOJIEKYJI.

Homogeneous mixtures of two or more
substances, that are spread in a solvent
as separate atoms, ions and molecules.

Bonpock! ans obcyxaeHns

3. Koanepzrart
Coacervate

B. ITy3pIpeKH sKUAKOCTH, OKPYKeHHEIE
GesIKOBBIMH IJIEHKAMU, BOZHUKAIOIIIE
1p¥ B30aJITEIBAHUY BOAHBIX PACTBOPOR
Genkos.

Liquid bubbles surrounded by
albuminous pellicles, that appear

when the water solutions of proteins are
shaken up.

4. Muxpocdepst
Dokca
Fox’s microspheres

I'. ®aza pacrBopa ¢ 6osiee BEICOKOIT
KOHIEHTpAIHedl BemecTB, OKpYKeHHad
onpeieleHHBIM 06pasom
OPMEHTHPOBAHHBIMY JUIOJIAMHE BObI.
A more concentrated phase of solution
surrounded by the water dipolar with
determinate orientation.

5. Agcopbuusn
Adsorption

J. Pasgenenue pacrsopa
BEICOKOMOJIEKYJIAPHBIX COeMHeHAIA
Ha (hassl ¢ bonbIIel U MeHbIIeH
KOHIIEHTpanuei MOJIeKy.JI.
Separation of the high-molecular

substances solution into phases with higher

or lower concentration of molecules.

6. Konnenrpuposa-
HHE
Concentrating

E. OnHOpOHEIE CMECH ABYX HIIH
DOJBIIETo YK CIA BEIeCTs,
KOTOp&IE pacupe/ejieHbl B PACTBOPHATEIE

2 Kax BB JyMaeTe, MOT'YT JIU B COBPEMEHHBIX 3eMHBIX
= yeJI0BUAX 00pa30BBIBATECA HEOHOJOTHYECKUM Iy TEM
opraruueckue mosiexynsi? Koanepsarsi?

KakoBbI IepcreKTHBEI SBOJIIOIUH KOALlEPBATOB,
MOJYYeHHBIX 9KCIePUMEHTAILHEIM ITYTEM, B OKpYy Karomen
cpene?

2 - 4 . DBONMOLUSA NPOTOOMOHTOB

AHanu3upys oNMCaHHBIE M'MIOTE3bI, MOJKHO IPHHUTH K 3a-
KJIIOYeHHUIO 0 TOM, YTO Pa3BUTHE TAKOM CHCTEMbl B3aUMOAEMCT-
BHS OPraHWYECKHX «aBTOMATOB» AOOHOJOTHMYECKONW HPUPOALI
IPOMCXOAUJIO PABIUYHBIMY CIIOCO0AMH M IPOJOJKAIOCH IJIN-
TeJbHOe BpeMsa. OAHAKO TJIaBHBIMU HAIIPABJICHASA MU 9BOTIONHH,
NpuBe/IIed K BOSHUNKHOBEHUIO OMOJOIMYeCKUX CUCTeM, ClIeay-
eT CYATATDH PAL COOBITHIL, CPEJH KOTOPBIX: 9BOJIIONMA MPOTOOH-
OHTOB, BO3HHKHOBEHME KAaTAJINTHYECKOIl aKTUBHOCTU 0esKoB,
MoABJIEeHUEe NeHeTHYeCKOro KoJa W Croco0oB npeoOpasoBaHUA
9HEePI'uH.

BoszunknoBeHHe JHepreTHYecKux cucrem. B ycromax
3eMJI OCHOBHOI MEXAaHMU3M, C IIOMOIIBI0 KOTOPOI'O MaJjblie opra-
HHUYEeCKHe MOJIEKYJIbl MOKHO CAeJIaTh PeaKIMOHHO CIIOCOOHBIMH
B BOJJHOM PacCTBODE, 3AKAI0HACMCA 6 COCOUHEHUU IMUX MO.Le-
KYJ € pasnauiHblmu opmamu gochama.

ITpu neperoce docdaTHON rPyNNBI 9HEPIUA BRICBOOOMK 1aeT-
¢A WM OOIJIONIAeTCsH, M09TOMY B OHOJNOTMYECKHX CHCTeMaXx,
fsarogaps TAKMM NepeHocaM, 9HePrud 3alacaeTcs U 3aTeM HC-
M0JIb3yeTcs B peaKMaX KOHAeHCAlluy WM B OOMeHe BelecTs.
B HacrosIiee BpeMs BbICOKOdHEpPreTHYeCKHUe CBA3M, obpasye-
Mble MeXAY (pochaTaMu U OPraHNYeCKUMHU COeNHEHUAMH, o0ec-

3%
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IIeYnBalOT IIPOTeKaHue Bcex Ouonornueckux peaxknuii. He ue-
KJIIOYEHO, YTO 9TO cOpaBelJInBO B AJIA NPOTOKJIETOK.

Ouenp MHOrHE MaJIble OPraHNYecKHue GHOMOJIEKYJIBI CIIOCOOHBI
JIETKO BCTYIIATh IIOYTH BO BCE PEAKIMH B IPHUCYTCTBHH GOIBIINX
KOJIMYECTB BOABI TOJBKO B TOM CIy4ae, KOrJAa OHM AKTUBUPOBAa-
HBI (pocaTom; crefoBaTENIbHO, CHHTE3 IOJUMEPOB . B IIPOTO-
KJeTKax obeclieYuBaJIi aKTUBUPOBaHHBIE (hochaToM IpoMesky-
TOYHBIE COeJNHEeHHUA. Pearcupm KOHIIeHCaimHuHy ¢ OTIIenJeHneM
BO/IbI HE CBOMCTBEHHBI COBPEMEHHBIM OMOXUMHAYECKUAM IIPOILec-
cam, a peaknuu ¢ neperocom ¢ocdara u ceituac, 1 paHee COCTaAB-
JISIIA eINHCTBEHHEIH YT OCYIeCTBICHUA KOHACHCAIIUN MOHO-
MepoB. 1715 npoBeieEN A peaknil neperoca (ocdara rpebyercs
HCTOYHHK BBICOKO3HepreTudeckoro ocdara, npocreimeit pop-
MOl KOTOpOro ABJIAeTCA mupodochar:

oo
N |

e il

by |
OH OH

9Ta MOJIeKyJIa HeYCTOWYHNBA B BOJHOM PACTBOPE, U IIO3TOMY
NIIPOTOKJIETKE OBLJI JOCTYIEH JHIIb PACTBOPEHHBIH HeopranuJe-
ckuii ochar. B xome sposironuu oTéupasuck 0ojiee NIMHHBIE
TIOJIIIEeNITHAHBIEe LEeIMOYKH, obaafaoniue cooco0HOCTRIO YCKO-
PATH TeYeHUEe OIpe/ieIeHHON XHMIYECKOH peaKkiiuu, T. €. B3auMo-
JlelicTBYIOIIME ¢ KOHKPETHBIM cyGeTpaToM. OTKY1a 3Ke MOT B3ATh-
cs HeoOXOAMMBIN UTA peakiuu nupodocdar? BeposaTHo, hoTocuH-
TeTudeckoe obpasoBanue nupodochara ObLIO OMHAM U3 BAXKHBIX
CBOMCTB IepBUYHOro MerabosmaMa npoTokaeTok. CoBpeMeHHbIe
(GOTOCHHTE3UPYIONHE KJIETKHA CHHTE3UPYIOT B KadecTBe aKKyMY-
JATOPa 3HEePruu aseHosuHTpHUGOCchaT n3 ageHosuHAU(DOChaTa.
droT nporecc ropasno 6osnee adpekTUBEH, UeM MeXaHU3M obpa-
3o0BaHMA nupodocdara, NpeAIOMKeHHBIH A IPOTOKJIETOK, HO
cxXeMa ero mo CyI[eCTBY Ta Ke. 3aMeHa PeaKuil KOHJeHCAIluX
¢ OTIIEeIUIeHrWeM BOJIBI Ha PeaKnuu ¢ nepeHocoM (ociara, cocras-
JIAIONIHAE OCHOBY OMOXMMMUYECKHX IIPOIECCOB ¥ BCEX HBIHE CYIIeCT-
BYIOIIIMX OPraHU3MOB, HA4YAaJach ¢ IepBOH IPOTOKJIETKOM.

O6pazonanwe noxmmepor. Coananue mpasaonofo6HoN MOeIn
IIPOTOKJIETOK, BOSHUKABIINX B PAHHUH IepHOJ B HEYCTONIABBIX
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MeJIKMX BOJAOEMaXx, IpejcraBiserca BoamoxxabiM. Ho atu mpo-
TOKJIETKH BeChMa JaJIeK| OT TOr0, YTO MBI Ha3BaJIH ObI KJIETKOM,
[IOCKOJBKY OHM HEe MMEIOT HU NeHeTHYeCKOro, H CHHTEe3UPYIo-
mero 6esok anmnaparta. JI1060il HeperyJaspHbIA I0JUMep, CHHTE-
3MPOBAHHBIN B NPOTOKJETKe, B JyYllleM cjydae Mor Obl mepe-
AaBATHCA OT OAHON KJAETKH APYroi B KAKOH-TO OJHOM JIMHUM 10~
TOMCTBA ¥ B KOHIIe KOHIIOB nojBepres 6u1 pacnany. Eme Poxe
IOKAa3aJl, YTO IPOM3BOJIHHO OPraHN30BAHHBIE NOJHAIENTHIHbIE
MOJIEKYJIbI 0618 4a10T HecieuDUIeCKOil KATATUTUYECKO! AKTHB-
HOCTHIO Birarofgaps HAJIWUWIO HA UX MOBEPXHOCTH MHOTOYUCIICH-
HBIX ¥ pa3Hoo0pasHbIX 3apsaA0B. B cuiry aT0oro npoTo6uoHTsI, 00-
JlafaloIiye pa3zHoo0pasHbIMY MENTHAAMH, OKa3bIBaIUCh B bosee
61IarONPUATHOM IIOJIOYKEHHMH, TaK KaKk uMesn 6oJibilie BOZMOXK-
HOCTeH 1o nNpeofpasoBaHUIO MOJEKYJI, MOCTYNAaKUNX U3 OKPY-
skaroneit cpensi. Ilpu arom, yem Oosiee aKTUBHA OKa3blBaJIaCh
MoseKyJa Gesika Kak KaTajusarop, TeM 0osibile MOJIb3bI OHA
npuHOCcHJIA ee o0nazaremio. [To-BuauMoMy, B 9TO JKe BpeMs IIpo-
HCXOJIUJIO CTAHOBJIEHUE TeHeTHIEeCKOT0 KoJa, T. €. maKol opza-
nusayuu JIHK u PHK, npu kxomopoit nocaiedoeéamensnocms
HYKAeOMUO06 8 NONUHYKNEOMUIHBLX UENAX HYKIeUHOBbLX
KUCIOM Ccmana Hecmu uH@opmayuio o Haubosee yoaiHolx,
8 CMblCNe KamaJaumu4ecKoll aKmueHocmu, MOACKYLAX
Genka.

Iromonua meraboausma. C noABIeHNEM IPUMHTUBHOIO re-
HeTUYeCKOro amnmapara objazaBmiie UM IPOTOKJIETKH CMOTJIH
nepesaBaTh BCEM CBOMM MOTOMKAM CHOCODHOCTH CHHTE3HPOBATh
crnenudpuueckue nonunentuasl, O6pasyromuecs U3 HAX JUHUH
JaBaJid ceMelcTBa POJACTBEHHBIX NMPOTOKJIETOK C HACJELYEeMbIMHA
CBOMCTBAMH, KOTOPBIE ITOABEPTAIHCH €CTECTBEHHOMY 0T00pY.

Q6samaioniyae HACJHeCTBEeHHBIM MATEPUAJIOM IIPOTOKJIETKH
MOTJIY JOBOJILHO OBICTPO PA3BUTH CIIOCOOHOCTE K CHHTE3Y KPYII-
HBIX OEJIKOB, MMEIOIIUX MHOMKECTBO PASJMYHBIX (PYHKIHM.
Ilocse Toro Kak B COCTAB IIPUMHUTHBHON KIIETKU CTAJIM BXOJUTH
BoJsbIIMe MOJIEKYJIbI, 00JIaanue pasHo00pasHbIMi QYHKIIAO-
HaJIbHBIMHY BO3MOKHOCTAMH, CTAJIO BOSMOKHBIM FOBOPHUTE O €e
6uonozuveckoll npupode.

Kax npejnosiaraiorT y4yeHbie, B 9T0 BpeMs BHEIIHAsA cpeja
npejcTasisaa co00i MOCTOAHHBIN HCTOYHUK BCeX HEOOXOAMMBIX
MAaJIBIX MOJIEKYJI, 4 B pe3yJibTaTe (00OTOCHHTEeTHIeCKOTr0 UCIIOJIb-
30BaHHA COJHEYHOT0 YALTPaduoJIeTOBOTO U3NYyUeHUA CTAHOBH-
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JIach JOCTYIMHON XUMHUYECKAa s DHEPrus I MoJydeHns mupogoc-
thara. ITocae 3aceenus 5ToM Cpeabl IEPBUYHLIMH KJIeTKAMH OHA
uaMeHAnack. HeKoTopele HUSKOMOJNEKYIAPHBIE NUTATEILHBIE
BellecTBa MUCIOJIL30BAIHUCH ObICTPEE, UeM BHENIHSA cpejia MorJa
UX IOCTaBAATE. HAaUMHAO CHJIBHO CKa3bIBAThCA JABJIEHHE OT-
6opa, Osarogapsa KOTOpOMy HpeHMylnecTBa mpuobperanm Te
KJETKH, KOTOPhIe 0KAa3anuch CIIOCOOHBI MOAMMDHUIIMPOBATEL CO-
eIUHEeHUHA, POJCTBEHHBIE HEJJOCTAIOIINM, IIpeBpalas ux B Heo0-
XOAUMBEIE KJIETKEe MOJEKYJIbI.

B nmenom meTabonusm npescraBaseTr coboii pag craguii, ocy-
IIECTBJIAEMBIX ITOCPEeICTBOM (PepMEHTOB, Ha KaMI0i U3 KOTO-
PBIX MOJIEKYJIA CJEerKa BUJOM3MEHSAeTCA OO0 TeX Iop, MOKa He
obpasyercda HeoOXoAUMOE CoOeIUHEeHHE.

Bce 6uonornuecKue cUCTeMBbI HCIOJIB3YVIOT OANHAKOBEIE M-
T OMOXMMUYECKUX MpPeBpalleHull — OAWHAKOBBIE IIYTH MeTa-
Gosi3Ma caxapoB, CHHTE3a AMHHOKHNCIOT, CHHTE3a M pacrnaja
KUPOB U T. A. CyIIecTBYIOMYI0O YHUBEPCATBHOCTE MeTabonge-
CKHX IyTe# MOKHO 00BsACHUTH ABOAKO. Bo-nepBuIX, BCe coBpe-
MEHHBIE JKHBBIE CYIIECTBA MOTYT ABAATHCA MOTOMKAMH HUCXO[-
HOH IIpeJKOBOIl NONYJALMM IePBUYHBIX KJIEeTOK. Bo-BTOpHIX,
Kamabli MeTabonudecKHil IyThk B COBPEMEHHBIX OroxmmMmye-
CKHX IPOIECcCax MOMKET IIPeCTaBIATE CO00M Pes3yIbTaT SBOJIO-
LUK KJETKU B HAIPABIEHUH MAaKCHUMAJIbHOT'O MCHOJB30BaHHU
€IUHCTBEHHO IPUTOAHBIX AJIS 9TOT'O MOJIEKY .

ITo mepe nosblmeHus pasHooOpasus MeTabOJIMUYECKHX TPO-
IIECCOB CO BCe BO3pAacTaionieil CKOPOCThIO BOBHUKAIOT HOBLIE 3KO-
JOrH4ecKHMe HUIIN, T. €. 0CBAUBAIOTCS HOBBIE YCIIOBHSA 0OUTAHNA.

B Bomoemax Ha riybuHe yiKe HECKONBKUX MEeTPOB 00abIIas
4acTh yAbTpaduoieTa morjomaeTcsa BOLOMH, TOraa KaK BHANMBIH
CBeT IPOHUKAaeT Ha 6oasmyio rrybury. MoHO npesicTaBuThL cebe
MHTEHCHBHBIH 0TOOP OPraHM3MOB, HIPOXOAMBIINM B TOT paHHHUH
MePUOJ B OTHOIIEHUY UCTIONIB30BAHNSA BULUMOT0 COJTHEUHOTO CBe-
ta. [asa Takoro or6opa cyliecTBeHHLIM OBLIO HAJWYME B Opra-
HU3Me XJopodHILIa U cucmemb. MmpaHcnopma aaeKmpoHos.

B Gosee BHITOIHOM MOJIOYKEHAH OKA3AIUCH OPPAHUSMBI, TIPH-
obpeTruire crioco6HOCThL UCIIOJIB30BATEH SJHEPTHIO CBETA AJIA CUH-
meaa opzaHuvecKux seuijecmeé ui Heopzanuvecxux. Takum
o0pa3oM BO3HHK (POTOCHHTE3. ITO IIPUBEJIO K OABJICHHUIO IPUH-
IMIINAJBHO HOBOTO MCTOYHHMKA nNUTaHudA. Tak, coOBpeMeHHbIe
aHaspobHBIe cepHBbIe NYyPNYPHBIE GAKTEPHHT HA CBETY OKHUCIHIOT
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CepoBOAOPOA 0 cyabparos. BeicBoOOKAAIOIINICA B De3yabTa-
Te peakIuH BOAOPOJ UCIIONb3YEeTCA Ha BOCCTAHOBJIEHHE NIUOKCH-
72 yriepoja Ao yriaeBoxos ¢ obpasopanueM Bojbl. McTOUHNKOM
(Poropom) BOAOPOAA MOTYT OBITH M OPraHMYECKHe COeINHeHN .
Tak nNoABHJINCH ABTOTPOMHEIE OPTaBU3MBI.

Kuciopoz B mponecce ()OTOCHHTE3a TAKOr'O THIIA HE BhI/IeJIAeT-
cs. @oTocUHTEs PasBUJICA Y aHA9POOHBIX OaKkTEepHii HAa OYeHb PaH-
HeM aTane MCeTopuu usHu. PoTocHHTE3UpyloIue baxrepun
0JITOe BpeMs# CYIecTBOBANU B DECKUCIOPOAHOM Cpefe.

CrenymiomuM aroM sBoJnuE 06110 npuobperenue GoTo-
CHUHTEe3UPYIONMMH OPraHM3MaM# CHOCOOHOCTH HCHOJb30BATH
BOJAY B KauecTBe MCTOYHUKA BOZOpoAa. ABTOTPO(HOE YCBOCHUE
CO, TakMMyu OPraHU3MaMU CONPOBOXKJANOCH Bhijenenuem O,.
[TepBbIMEU (POTOCHHTE3UPYIOIHMH OPraHU3MaMHU, BBIAEIAIOIH-
mu B arMocdepy O,, 6b11u nuanobakrepun (nuanen).

Kak ToJbKO NOABUJINCH (DOTOCHHTE3UPYIOIHE KJIETKH, HC-
MOJBL3YIONIME BUAUMBINA CBET, B KauecTEe Mo00YHOr0 IPoAyKTa (ho-
TOCHHTE3a B aTMOC(hepy CTal BBIIEIATHCA MOJIEKYIAPHBIA KHCIOPO/.
Co BpeMeHeM OMOoJIOrHYecKast IPOAYKITNA KACJIOPoa OllpeleIiIa ero
pacxo/ioBaHHE B reoJIOrHYeCKNX UKIax. O30HOBLII 9KpaH, HE IIPO-
MyCKaon#uii KOPOTKOBOJIHOBOE YJbTPa(HOJIETOBOE HU3JIyUYeHUe,
TIOABHUJICS B BepXHHUX cyioax 3emuu okosio 2250 muH jeT Hasaz,.

B npucyTterBuu cBOGOAHOrO KMCIOPOJa BOSHUKaeT BO3MOXK-
HOCTB 9HEpreTuYecK# 00J1ee BhINOAHOT0 KACIOPOAHOTO TUIa obMe-
HA BEIeCTB. ITO CIOCODCTBYET NOABICHUIO A3p00OHbLX Dakmepuil.

Taxkum o6pasom, aBa pakTopa, 06ycI0OBIeHHBIe 00pa3OBaHH-
eM Ha 3eMJie ¢cBOOOLHOTO KUCJIOPOAa, BHI3BAM K }KH3HH MHOTO-
YHUCJAeHHbIe HOBbIE (DOPMEI JKUBEIX OPTaHM3MOB H CII0COOCTBOBA-
Jiz 6oJiee NIMPOKOMY MCIIOJIB30BAHHUIO UMM OKPYIKaIOIeH cpebl.

OnopHble ToYKK

1. IIporo6uonTHI (POPMHPOBAJIHMCEH B TEILILIX MEJIKHX BOXO-
@ eMax, e B noJjioce MpuOOA MPOHCXOMMIIO IIepeMelrnBa-
HHE PACTBOPa, COEPIRAINET0 OPraHnYecKHe MOJIEeKYJIbI.
2. IlepBpIMu AKKYMYJATOPAMH 9HEPIrMH MOTJIH CTATH MO-
nexyasl mupodocedara.
3. Beaxu co cay4aifHOM IMOCAE0BATENbHOCTHI0O AMHHOKHC-
J0T 00Jaa0T ciaboi HecnenupuIeCKoi KaTaIuTHYeC-
KOH aKTHBHOCTHIO.
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Bonpocsk! Ana NoBTOpeHus 1 3afaHma

1. Kakum 06pa3oM B BoAax MePBUYHOIO OKEaHa MOIJIH Pac-
¥’ npeAeNsaThCA OPraHuYeCKHe MOJIEKYJIbl, HMEIOIe MU/l-

poduibHbIe U ruApodobHEIE cBoMicTBA?

2. HazoBuTe NPUHIUI pPasjejieHus pacTBopa Ha (assl ¢
BBICOKOM ¥ HU3KOH KOHIEHTPAIHeil MOJIeKY.I.

3. Yro TaKkoe KoauepBaTHbIC KAIIH?

4. Kax npoucxoaus or60p KOauepBaToB B «IePBUIHOM
oyssoHE» 7

Hcnonbaya cnoBapHblil 3amac pyopur «TepMUHOTOTHSN»
7 «Summary», mepeBeiuTe HA AHIITUHCKHAN A3BIK MYHKTHI «Omnop-
HBIX TOYEK» .

2 . 5 « Ha4vanbHble 3Tanbl
Ouonornyeckom 3sonoLUN

Hawub6osiee BaXKHBIMHU COOBITHAME OMOJOIAYECKON SBOIOIIN
ocjie BOSHMKHOBeHUA (GOTOCHHTE3a U aspobHOro Tumna obmena
cJe/lyeT CYMTATh MOABJIEHNE 3yKaPHOT ¥ MHOTOKJETOYHOCTH.

B pesynbTraTe B3BaHMONOJIE3HOTO COKUTENBCTBA — CHUMOMO-
38 — pPasJIMYHBIX MPOKAPHOTHYECKHUX KJIETOK BOSHHUKJIM AAep-
HBIE, UJIN 3YKapuoOTHYeCKHe, opraHnusmal (puc. 2.9). CymuaocTs
2unomessl cumbuozeHe3a 3akJIIOYaAeTCA B CleayIoIieM. OcHoOB-
HOM «6aszoii» ana cumOuosa ObLIa, IO-BHAMMOMY, reTepoTpod-
Haa amebononobHas kaeTka. Ilumneit et cay:kuau GoJsiee MeJi-
KHe KjaeTKH., OfHuM 13 00beKTOB IUTAHUA TAKON KJIETKH MOT-
JH CcTaTh AbIIIAIINE KHCJIOPOAOM aspobuble OGaxrepum,
crocobHbIe (PYHKIIMOHUPOBATE ¥ BHYTPH KJIETKH-X03AWHA, IIPO-
u3BOAA 9Hepruio. Te KpynHBIe aMe0OBHIHEIE KJIETKH, B TeJe KO-
TOPBIX a3po0HBIe DAKTEPUH OCTABAJIHMCE HEBPEANMBIMHU, OKa3a-
JIUCh B 00JIee BHITOJHOM IIOJIOKEHHH, YeM KJIeTKH, IPOJ0JIKAB-
orve moJIydyaTh SHepruio aHaspoOHBIM NyTeM — OpoIKeHHeM,
B panpHeiimem 6aKTepUu-cHMMOMOHTEI NPEBPATHINCE B MHTO-
XOHAPpHH, ROI‘I{& K HNOBEPXHOCTH KJETKH-X03dAHHAa IIpHKpeInMn-
Jlach BTOpad rpynna CUMMOMOHTOB — KI'YTHKONOAO0HBIX DaKTe-
pHii, CXOAHBIX ¢ COBPEMEHHBIMH CIIHPOXETAMHY, BOZHUKJIU JKIY-
TAKA H DeCHUYKH. B pesyibTare NOABUIKHOCTL U CIOCOOHOCTDL

XKuBoTHBIE Bo3HUKHOBEHME S

= OSYKapHOT c CnupoxeTtsl U gpyrue

B MUTOXOHAPUSAMU, Bakrepum

\ knetoyHoOW MembpaHoi

W XIYTUKOM
A3pobHbie
Bakrepumn
MpokapnoTuieckui

amebouaHbI OpraHuam

O6pazosaHue
XNoponnacTos

Puc. 2.9. Cxema cumbuomuyeckozo 603HUKHOBEHUS JYyKapuom

K HAXOKACHUIO NUIIM Y TAKOT'0 OPpraeuaMa pesko Bospocyn. Tak
BO3HUKJM IPUMHATHBHBIE KHBOTHBIE KJIIETKH — IIPeJAIIeCcTBeH-
HUKHW HbIHE XUBYINUX MIYTHKOBBIX l]pOCTEﬁ]I[HX.
O6pa3oBaBIIUecs MOBUIKHEIE DYKAPHOTH TyTeM cuMOro3a
¢ POTOCHHTE3UPYIOMUMHY (BO3MOKHO, IMaHOOaKTEePUIMU) Opra-
HU3MaMH Jaju 6000pociib, uiu pacmenue. OueHb BAXKHO TO 00-
CTOSITEILCTBO, YTO CTPOEHNEe MATMEHTHOI0 KoMILIeKea y GoTo-
CHHTe3UPYIONAX aHAdPOOHBIX OaKTepHil HOPa3uTeIbHO CXOAHO
¢ NATMEHTAMH 3eJIeHBIX pacTenuii. Takoe CXOACTBO He CIyYaifHO
¥ yKashiBaeT Ha BO3MOXKHOCTH DBOJIIOIMOHHOTO PeofpasoBaHusd
(OTOCHHTE3UPYIOIIero annapara aHaspo6HBIX 6aKTepuii B aHa-
JIOTMYHBINA anmapar 3eJieHbIX pacTeHnii. MamoxenHas runoresa
0 BOBHHKHOBEHUH YKAPHOTHYECKUX KIETOK Hepes Psjl Mocieno-
BaTeJLHBIX CHMOHO030B X0poIlio 000cHOBaHA, U €€ IPUHAIN MHO-
rue yuensie. Bo-mepBhIX, OJHOKJIETOYHBIE BOJOPOCIH U ceituac
JIETKO BCTYHAIOT B COIO3 C JKUBOTHEIMU-dyKapuoramu. Hanpumep,
B TeJsie mH(Y30pun TydeasKu o6uraeT BOAOpoCis xaopesia. Bo-
BTOPBIX, HEKOTOPBIE OPraHOM/IBI KJIETKH, TAKUEe KaK MUTOXOHJ-
PHH U IIACTUABL, TT0 cTpoernio ceoed [IHK yauBuTeIbHO IOXOMKHI
H& IPOKAPHOTHYECKHUE KJIeTKN — DaKTepHHU U IHaHODAKTepHH.
BO3MOYXHOCTH SYKAPHMOT IO OCBOEHHWIO CPeAbl emfe 66.b-
mue. CBA3aHO 3T0 ¢ TéM, YTO OPTaHU3MBI, ObJIajaIue AAPOM,
HUMeIoT dunaoudHblii Ha00Op BCeX HACHEJCTBeHHBIX 3a/JaTKOB —
2eH08, T. e, KAXK/bIi M3 HUX TpeJcTaB/ieH B JIBYX BapuaHTaX.
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IMosiBnenne ABOMHOrO HAOOPA MeHOB CALJIAI0 BOZMOMKHEIM 00MEH
IOJTHBIMM KONHAAMH I'eHOB MeKy PA3HBIMH OPraHU3MaMH, [IpH-
HaJUJIeXKanuMy K OTHOMY BUJLY, — MOSBHUJIOCH OJIOBOE Pa3MHO-
senune. Ha pyberxe apxeiicKoil u mpoTepo30HCKOH 9p NOJI0BOIT
[poliecc NpUBeJI K 3HAYHTEIbHOMY YBEJINYCHUAIO Pa3HO00pa3us
SKUBBIX OPraHU3MOB 0J1aroapa co3JaHUI0 HOBEIX MHOTOYMCIIEH-
HBIX KOMOMHaNWil reHoB. OJHOKJIETOYHEIE OPraHU3ME! OLICTPO
PasMHOKHANCH HA nuaHeTe. OZHAKO HX BO3MOKHOCTH B OCBOE-
HHUU cpejbl obuTanuA orpanudensl. OHU He MOryT u pacTu Gec-
npesensHo. O0BACHAETCA 9TO TEM, YTO AbIXAHUE IMPOCTEHITHX
OpPraHM3MOB OCYIECTBJAAETCHA Yepe3 MOBEPXHOCTH Texa. Ilpu
YBEJIHYEHNH Pas3MepoB KJETKH OJHOKJETOUHOIO OpPraHuaMa
ero MOBEPXHOCTH BOBPACTAET B KBAAPDATHUUHOM 3aBUCHMOCTH,
a o0'beM — B KyOHM4YeCKOii, B CBA3H ¢ 4eM OuosiormuecKas MeM-
OpaHa, OKpyJKawIasa KJIeTKy, HecriocoOHa obecneuuTs KHUC-
JIOPOJIOM CIAUIIKOM G0onbmIoi opraauam. MHOHM 5BOJONHOHHBIH
OyTh OCYIIECTBHUJICA MO3:Ke, 0KoI0 2,6 Mapj Jier Hasal, Koraa
NOABUJIHCH OPTaHU3MBI, 9BOJIOIMOHHEIE BO3MOMKHOCTH KOTO-
PBIX 3HAYUTENBHO IINPE, — MHOTOKJETOYHbIe OPraHu3Msl.
Ilepsaa nmonbiTKa pasperieHns BONIPOCA O HPOHCXOMKACHUHT
MHOTI'OKJIETOYHBIX OPraHM3MOB PHHAJIEIKUAT HEMEIKoMY Oro-
aory 9. I'exkkemnio (1874). B moctpoennu cBoeil runoTessl OH UC-
XO/IAJI B3 HCCIeIOBAHMUNA 9SMOPHOHAJILHOTO PA3BUTHA JIAHIIETHH -
Ka, nNpoBeleHHBIX K ToMy BpeMeHH A. O. KoBaseBckum u apy-
rumMu 3000raMu. OCHOBBIBASACH HA OUOZEHEMULECKOM 3AKOHE,
9. N'ekkesib mosrarasi, 4To KaKAaas CTausa OHTOreHe3a MOBTOPSAeT
KaKyIo-TO CTaAHIO, MPOHJeHHYIO IpeJKaMu AaHHOrO BHAA BO
BpeMdA (proreHeTndecKoro passutus. Ilo ero mpejacrasiesn-
AM, CTaAUA 3UTOTHI COOTBETCTBYET OJHOKJIETOYHBIM MpEAKaMm,
craana OsacTynabl — MAapoo0pasHON KOJMOHUM KI'YTHKOBBIX,
B panpHe#meM, B COOTBETCTBUY C 9TON FUIIOTE30M, IPOU3O0IIIO
BISiUMBaHHe (MHBAIMHAIMSA) OHOI M3 CTOPOH IIAPOOOpPa3HOM
KOJIOHNH (KaK IIPpXA racTpyIAILUY Y JaHIeTHUKA) B obpasoBajics
rEIOTETUYECKUH ABYXCIONHBIM OpranuaM, HasBaHHbIN ['eKkKe-
JIeM zacmpeeit, TOCKOJBKY OH IIOX02K Ha FacTPyJIy.
IIpexacraBnenns 9. 'ekkensa NOJYyYNUIIA HAZBAaHWE TEOPHH
ractpen. HecMoTpa Ha MeXaHUCTHYHOCTS paceyxaeanii 'ekke-
JIf, OTOMJECTBJIABIIETO CTAAUH OHTOTeHE3a CO CTAAUAMM IBO-
JIOIMY OPraHU4YecKoro MUpPa, TEOPHUA PACTPEH ChIrpajia BaXKHYI0
pOJIb B UICTOPMH HAYKHU, TaAK KaK CIOCOOCTBOBAA YTBEPKAEHUIO

-
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Puc. 2.10. Boavseokc

mono@uremuveckux (13 OJHOrO KOPHA) IpeicTaBIeHHUH O IIPo-
MCXO0KAeHHN MHOTOKJIETOYHBIX.

OCHOBY COBpPEMEHHBIX IpPEACTaBJICHNUN O BOSHMKHOBEHUM
MHOT'OKJIETOYHBIX OPraHU3MOB cocTasaser runoresa M. U. Meu-
auxosa (1886) — rumoresa daromurenasi. ITo npeamnosoxe-
HUI0 Y4€HOT0, MHOTOKJIETOYHBIEe IPOM3ONIIH OT KOJLOHUALbHbLX
npocmetiwiux — Hezymuroevix. IIpuMep Takoi OprasHu-
3aIMM — HBIHE CYIIeCTBYIOIINE KOJOHHANbHBIE KI'YTHKOBLIE
THIa BOALBOKC (puc. 2.10).

Cpeu KJIeTOK KOJOHUM BBIAENAIOTCA ABUIKYINE, CHabKeH-
Hble }XI'YTUKaMU; MATanue, (haroqurupyomue 106614y 1 YHO-
cAIMe ee BHYTPh KOJOHNH; OJIOBEIe, QYHKIUEeH KOTOPBIX AB-
adeTcsa pasMHOKeHue. IlepBHYHBIM cIocO00M NMUTAHUA TAKHX
NPUMUTHUBHBIX KOJIOHMIT OBl (haronuros. KieTku, 3axsaTus-
mue n066I49y, MepeMelalnch BHYTPs KOJOHUHU. 3aTeM M3 HUX
obpasoBasiach TKaHb — dHMoOepma, BHINOTHAIONIAA IHIIEBa-
purenbHyo0 GyaKuo. Kirerku, ocTaBmneca CHapy»KH, BBIIIOJ-
HANH QYHKINIO BOCOIPUATHA BHEIITHAX PaspaKeHuil, 3al{UTh]
1 QyHKIHIO ABMKeHnsa. V3 monobHEIX KIETOK pasBuBajiach Io-
KPOBHAs TKaHb — akmodepma. JacTs KIETOK CIIeIHaJIu3upPO-
BaJach Ha BBINOJHEHMHM (PYHKIHUH pasmuHoxeHua. OHmM cranm
nonosetmu Kaemrxamu. Tak KOJIOHUA IpeBpaTHIACh B IPUMHU-
THUBHEBI, HO HEeJI0CTHBIH MHOTOKJIETOMHBIH OPraHu3M.

IToaTBepIKACHHAEM I'MIIOTE35] (DArOIUTENIIE] CIYKNAT CTPOCHUE
NPUMHATUBHOIO MHOT'OKJIETOYHOI'O OPraHU3Ma — MPUXoniaKca.
Pycckuii yuensiii A. B. iBanoB ycTaHOBMII, YTO TPUXOIJIAKC 10
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- CoBpemeHHbie
) i ~ OpraHvambl
YrnesoaHo-
nunNuaHbIe
Meran ki Benkoso- Yenosek
nMnuaHsie
Bogopon AT XusotHbie
A% Eenxoso.  MPOTOGMOHTHI
Ammnax S Pacrenus
g NOANHYKNEOTUAHbIE
o CUCTEMBI
Boaa =\ : MonuHykneoTuas: FpnGe:
Yrnexucnsii . Baxkrepun
ras BenkosonopobHbie

nonumeps!

. Xumuueckas
el 3BONIOLMA M

Puc. 2.11. Cxema nepexoda xumunuecroil 3600104UL 68 OUOLOZULECKYIO

CBOEMY CTPOEHHI0 COOTBETCTBYET I'MIIOTETHYECKOMY CYIIeCTBY —
daronuTenne U HOMKeH OBITH BBIJENEH B 0COOBIHA TUI 3KHUBOT-
HBIX — ¢hazoyumennonodolbrbLx, 3aHUMAIOIIAX TPOMEKYTOU-
HOE NOJIOKeHUe MY MHOTOKJIETOUHBIMH U OJHOKJIeTOUHBIMHU
OpraHu3MaMH.

ITorpe6HOCTD B YBEJIUYEHUH CKOPOCTH IIEPeABUIKeHH S, He-
00X0AMMOTro JJIs 3aXBaTA NUINK, OJaronpUATCTBOBAIA AATbHEH-
meit gudepeHITuPOBKe, YTO 06ECIIeUHIO SBONIOIHIO MHOTOKIe-
TOYHBIX — XHMBOTHBIX W DacTeHUIi, U IPUBeEJA K YBEINYCHUIO
MHOroobpasusa GopM *KUBOTO.

Ha cxeme (puc. 2.11) usobpakeHbl OCHOBHBIE ATAITBI X UMM -
YeCKOM U OHUOJIOIrHUeCcKOoi 9BOIOIHUHA.

Taxkum 06pasoM, BOSHHKHOBEHHUE }KU3HHU HA 3eMJie HOCHT 3a-
KOHOMEDHBIHN XapaKTep, ! ee MOABJIEHHE CBA3AHO C AJIUTEJIbHBIM
IPOIEeCCOM XMMUYECKOM 9BOMIONMHY, IPOMCXOANBIIEH HA HaTTeH
m1agere. PopMupoBaHHE CTPYKTYPHI, OTTPAHMYMBAIOIIEH opra-
HU3M OT OKpyxalouieil cpeabl, — MeMOpaHbI ¢ IPUCYIUMH €
CBOMCTBAMH — CIIOCOOCTBOBAJIO MOABJIEHUIO YKUBBIX OpraHmu3-
MOB M O3HAMEHOBAJIO Haudao Omosornuyeckou ssomonuu. Kaxg
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npocTeiiiue )XUBbIe OPraHU3MbI, BOSHUKIIIHE OKOJIO 3 MJIDJ JIeT
Ha3aJ, Tak u 6oJiee CJI0XKHO YCTPOSHHBIE B OCHOBE CBOEH CTPYK-
TYPHOH OPraHu3anuu UMEIOT KJIETKY.

Summary

-A Development of energetic systems, as well as the

appearance of albuminous enzymes and the genet-
ic code marked the transition from evolution of
organic molecules to the biological evolution. Cur-
rent notions on the mechanisms of these processes
are mostly hypothetical, though a number of ex-
periments are known, that clarify some of their
stages. Thus, reliable research data confirm the
extreme simplicity of metabolism in the earliest
living beings on the Earth. These mechanisms of
metabolism were continuously improving during
the evolutionary process.

OnNOpHbBIE TOYKM

@ 1. lepBHIMH KHBBIMH OPraHM3MaMH HA Hamel NJjaHeTe

6bL1H reTepoTpodHbIE NPOKAPHOTHYECKHE OPraHH3MBbI.

2. Hecromenne opraHmyecKyx 3alacoB IePBHYHOrO OKea-
HA BBI3BAJIO NOABJEHHE aBTOTPO(HOr0 THIIA MUTAHNA,
B yacTHOCTH (hoTOCHHTE3A.

3. llospnenue 3yKapHOTHYECKHX OPraHU3MOB CONPOBO-
JK/1aN0Ch BO3HHKHOBEHHEM JIMIIJIOHTHOCTH H OTPDaHM-
YEeHHOro 000JI0YKO0M Axpa.

4. Ha py0Oexe apxeHCKOH M NPOTePO30HCKON 3pPbI MPoO-
M30NLIH MepBbie MHOTOKJIETOYHBIE.

Bonpock! fis NOBTOPEHUA W 3aaHus

1. B uem 3aKI04a€TCA CYI[HOCTE 'MIIOTE3bl BOSHUKHOBE-
HHS 9YKapHUOT IyTeM cumbuorenesa?

2. Kakumu cnocobaMu epBeie dyKapuoTHYeCKHe KIeTKH
TOJIYUAJIA SHEePTHI0, HeOOXO0AUMYIO AJIA IPOIECCOB XKU3-
HeeATeJIbHOCTH?
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3. ¥V KaKuX OpraHN3MOB BIIEDPBBIE B IPOIECCEe BOJJIOIUHN
TMOABUJICA ITOJIOBOM ITpouecc?

4. Onummure cymHOCTs runoressl M. Y. MeunukoBa 0 BO3-

HUKHOBEHMH MHOTOKJIETOUHBIX OPIraHU3MOB.

HUcnonssysa cnoBapublili 3anac pybpuk «Tepmunomorus»
U «Summary», IepeBefuTe Ha aHIVIMHCKAN A3BIK NyHKTH « Omop-
HBIX TOYEK ».

TepMuHonorna

Kaxnomy TepMuHy, yKasaHHOMY B JIEBOH KOJOHKE,
l> nojdepuTe COOTBETCTBYIOIIEE €My ONPeie/IeHue, IIPU-
BeJIEHHOE B IIPABOil KOJIOHKE HA PYCCKOM ¥ AHIJIMMA-
CKOM S3BIKaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. IIpoTo6mOHTEI
Protobionts

A. NosnepHbIE OPraHU3MBbI, HE HUMEION[He
OrpaHAYeHHOro 060I09KO0l AApa 1

OPraHoOMAOB, CIIOCOBHBIX K '
CAMOBOCIIPOU3BEAEHHUIO. ﬂ
Pre-nucleic organisms without a nucleus !
separated by a membrane and without :
organoids able to reproduce themselves. ¥

2. BuoJgornueckue
KaTaJaH3aTophl
Biological catalysts

B. Opraruamsl, o6iagamoniue
orpaHuYeHHBIM 000J109K0H AApDOM,
UMeIIHe CAMOBOCIIPDOU3BOAALIMECH
Opra=HOHAbl, BHYTPEeHHHE MeMOpaHbl

H OUTOCKeJeT.

Organisms that have a nucleus separated
by a membrane, able to reproduce
organoids, inner membranes and
cytomitome.

3. NeneTnueckmii B. IIponecc obpasoBaHuA JKUBEIMH

KO OpPraHMu3MaMH OPTaHHYEeCKUX MOJNEK Y

Genetic code U3 HEOPraHHWYECKHX 3a CUET 9HEepruu
COJIHEYHOI'O CBeTA.
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Formation of organic molecules by living
organisms from inorganic ones with the use
of sunlight energy.

4, CamoBocnpous-
BeJleHHE
Reproduction

I'. IIpouecc, B pe3yJbTaTe KOTOPOTro
opramsM npuodperaeT HOBYIO KOMOMHALIUIO
I'eéHOB.

A process due to which an organism
receives a new combination of genes.

5. IIpokapHOTHI
Procaryots

. Noxknerounsie o6pasoBanus,
obsiafiaBIIMe HEKOTOPLIMH CBOHCTBAMHA
KJIETOK: cIIocoOHOCTHI0 K 0OMeHYy BellecTs,
CcaMOBOCIIPOM3BEIeHUEM H 1.

Pre-cellular formations, that had some
properties of the cells, i.e. metabolism,
reproduction ete.

6. ®orocunres
Photosynthesis

E. CpoiicrBeHHAA BCEM XKHBBIM OPraHU3MaM
CHCTEMA ¢3alHCH» HACJEeICTBEHHOMN
uHpopManun

B monexyaax [ITHK B suje
NOCAeJ0BATeIBHOCTH HYKJIEOTHIOB.

Unified for all the living organisms system
of “recording” the hereditary information
in the sequence of nucleotides in DNA
molecules.

7. IlonoBoii mpouece
Sexual process

K. CnocobHoCTh BOCTIPOM3BOAHUTE cebe
nopo6HBIE GHOIOrHYeCKHe CHCTEMBI;
IIPOSABJIAETCA HA BCEX YPOBHAX
OpraHu3aly }KHBOK MaTepUn.

The ability of a biological system

to bring forth and to grow anew that is
found in living nature at all the levels of
organization.

8. DyxapuoTs!
Eucaryots

3. BelkoBbIe MOJEKYJIbI, YCKOPAIOIIHAE
TeueHHEe OHOXMMHYECKHX I peBpalleHuil
B BOAHKIX PACTBOpAaX IIPH aTMoc(hepHOM

JABJICHUH.
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Proteic molecules, which make faster the
biochemical reactions in water solutions at
the atmospheric pressure.

Bonpock! ans obcyxgeHns

2 Kakne orpann4enns HAKJAABIBAET OJHOKJIETOYHOCTE
= HA 9BOJIIOIHAIO JKUBBIX OPTAHU3MOB?

B ueM BBI BHANTE HEJOCTATKY runoTessl J. 'ekkens
(rEImoTe3kl racTPen) 0 BOSHUKHOBEHHHA MHOTIOKJIETOYHBIX
opraansmos? B ueM 3akjIouaeTcsa HAYYHOE 3HAYCHUE
npeacrasiaesnit 9. I'ekkena?

Kaxk Bel fymaere, KaKuM 00pasoM IPOMCXOAUIIO
thopMHupOBaHUE ClIEIH(PUUIECKOMH KATAITUTHYECKONH
AKTUBHOCTH GEIKOB y IPOTOOMOHTOB?

0630p N3y4eHHOro maTtepuana rnasbl 2

OCHOBHbIE NONOXEeHUA

Buonornueckas SBOJIOMUA IPEACTABISAET c000i 3BaKOHOMED-
HBIH 9TAll B PA3BUTHH MAaTEPHH B II€JIOM.

KocMuuecKkuMu U IJiaHeTaAPHBIMHE NPEATOCEIIKAMA BOZHUK -
HOBeHHA XHU3HU ABIAIOTCA pasMephl IJIaHeThl, PACCTOAHNE OT
CosHIla, Kpyroeas opOUTa B MOCTOAHCTBO U3JIYYEHAA 3BE3 b,

BoccranoBuTeIbHBIM XapakTep arMocdepsl Ha IepBOOBIT-
HOU 3emJie PACIIeHUBAIOT KAK XHMHAUECKYIO IIPEAIMOCELIKY BO3-
HUKHOBEHU YKU3HHU HA HAIIEH niaHere.

AOGUOreHHBEIM IYyTEM U3 KOMIIOHEHTOB IIEPBUYHOM aTMocde-
pBI 3eMJIH IOJ JAeHCTBHEM 9HEePrHH I'PO30BBIX PaspsaoB, MOIII-
HOT'0 JKeCTKOro yabrpaduoneroBoro uaayuenus CoaHna u 1. 1.
MOTIJIM BO3HHKATh pasHO00pasHbIe MPOCTEeMIlINe OPpranHundecKue
MOJIEKYJIBI — MOHOMEpPhI OHOJOTHIECKUX MOJTUMEDPOB.

B BogHBIX pacTBOpax, B 0ojiee MATKHUX YCIOBHAX B Pe3YJIb-
TaTe B3AUMOJAENCTBUS INPOCTHIX OPraHMYECKHUX MOJEeKYyJ obpa-
30BBIBAJINCH O0Jiee CIIOXKHBIE COeJHHeHUA.

Koanepsarsl npefcraBiasioT cobod MHOTOMOJIEKYJIADHEIE
KOMILJIEKChHI, OKPYIKeHHBIe 0011eit BOAHOM 00010UKO0MH.
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KoanepsaTHbie kammu 061azaioT cnocobHOCTHIO K M30Mpa-
TeJLHOMY MOTJIOIEHHIO BEeIIeCTB U3 OKPYKaloleil cpejibl ¥ Ipo-
CTEHITUM peaKiiuaM 0OMeHa BeIecTs.

B nponecce (hopMupoOBaHWA BHYTPEHHEH CpeAbl Koalepsa-
TOB MPOTEKAIONINE B HUX NPOIECCHl CHHTe3a 00y CIOBUIN HOSAB-
JeHue MeMOpaH M cunenmudUYecKuX KaTajau3aTopoB GeJKOBOM
TIIPUPOAEIL.

BasxHemuM codsITHEM J0OMOJIOIMTUECKOM 9BOJIIOIAN SBJIA-
eTcsi BOBHMKHOBEHHE INeHeTUYeCKOro KoZa B BHJe IIOCIef0Ba-
rensHOCTH KopoHoB PHK, a zarem u [IHK, xKoTopasa okasanachk
c1oco0HOM coXpaHATh HH(pOPMauio 0 HauboJIee yIauYHbIX KOM-
OMHAIMAX AMIHOKHCIOT B 6EJIKOBBIX MOJIEKYIax.

ITosiBieHMe NEPBHIX KJIETOYHBIX (DOPM O3HAMEHOBAJIO HAUA-
JIO GMOOTUYECKOM 9BOIOIUY, HAUAIBHBIE TAIIBI KOTOPOH Xa-
PaKTepH30BAJNCE MOABIEHUEM 3YKAPUOTHIECKUX OPraHU3MOB,
MOJIOBOT'O MPOIecca U BOZHUKHOBEHUEM IIePBBIX MHOTOKJIETOY-
HBIX OPTaHHU3MOB,

MpobnemHble obnactu

Kaxkum 06pazoM Mor OBITH IIPEO0JIeH KOHIIEHTPAIlMOHHBII
fapbep B BOJaX NEPBUYHOIO OKeaHa?

B uem 3ak/1109ai0TCsA MPAHIUIILI €CTECTBEHHOT0 0TOOpa Koa-
1ePBATOB B YCJIOBUAX PaHHel 3eMan?

Kakue kpynabie 9BOJIIOIHOHHEBIE IPe06pasoBaHUA COIIPOBO-
KA TIepBhIe m1aru GMoJIorudecKoi 9BOJIIonun ?

M puUKnagHble acnekTbl

Kag, mo BamieMy MHEHHIO, MOXHO MCHOJIB30BAaTh PEaKIUH
AAEPHOTO CHHTE3a B HAPOLHOM X03saiicTBe?

Onumure anmapar, npu nomoinu xKotroporo C. Munnepy
u I'. Opu yaanocs goxkasaTh CIPaBeAJIMBOCTEH IIPeACTaBICHUIT
A. H. Onapuna 06 abnoreHHOM CHHTE3€ OPraHMYECKHX COeqH-
HEHUU B YCIAOBUAX ApPEBHEH SeMJIn.

3anaHus

Hcrnionsaysa yuebHUKHA GU3UKHA, TO3HAKOMBTECH C UICTOUYHUKA-
MU 2Hepruu, obecnedyuBIIMMHU 00pasoBaHHE OPraHUYECKHX MO-
JeKyJ Ha 3eMJie, a TaKyKe ¢ MeToJaMM OIpeJesieHHusA BO3pacTa
IOPOJ ¥ OPTaHUYECKHX OCTATKOB.




YyeHue o Knertke

B npedvidywux enasax peus uLia 00 0CHOBHbLX
CB0lLCMBAX HUB020, O MOM, KAK B03HUKIU HUBLLE
Op2aHuU3MbL HG Hawell niaxHeme; Obil0 NOKA3AHO,
Ymo Hayano 0uon0zZu4ecKoil 380M0UUL CE8A3AHO

€ noAeNleHueM HA 3eMae KJAeMOYHbLX (POPM NHCUSHU.
MHuosxeecmeo npocmeiliuux u MUKpPOOPZAHUIMOE
npedcmagaaom coboil cyuecmayoujue omoesbHo
dpyz om dpyza kaemiu. Teno ecex
MHOZOKACMOYHBLX — NWUBOMHbLX U PACMEHUl —
NOCMPOCHO U3 00bULEZO UJU MEHbULEZ0 HUCAA KIemOK,
Komopwle A8AAIMCA c60ez0 poda GaoKAMU,
COCMABAAIOULUMY CILONCHBLIL OPZAHUIM.

Hesasucumo om mozo, npedcmaensem co6oil
KAemKa YerOCMmHYI0 HUBYI0 cucmemy

uau ee yacmo, OHa HadeneHa HAGOPOM NPU3HAKOS

u ceoitcma, obwum ONA 8cex KAemok.

Pacemompum nodpoGree obujue wepmoul XUMULECKOZO0
cocmaeéa, cmpyKkmypy u 0coGeHHocmu
HU3HeOeAMeNbHOCMU INeMeHmapHoil eJuHUYbL
CMPOEHUA HUBLLX OPZAHUIMOE8 — KIEMKU.




XnmMmumyeckas
opraHv3auua KieTku

ITpoGrema npupodvl, Hu3ni — 3mo npobrema nNepeuLHoilL
OpZAHUZAUUL MAMeEePUL 8 HUusblx obseKxmax.

Axademur B. A. Inzeavzapdm

B cocmas kaemku 6xodum 0KOJO
70 xumuvwecKkux 3nemeHmos
nepuoduyeckoil cucmembt

Il. H. MenOeneesa, 6Cmpeviaruuxcs
U 8 Hexcueoll npupode. Imo 00HO

u3 doxaszamenbcme oOW,HOCMU
HCUBOLL U HeHUBOU npupodbL.
O0HaKO COOMHOULeHUE XUMUYECKUX
asemenmos, ux 8xaad 6 o6pa3osanue
gewjecma, COCMaABAAIOUWUX HUBOL
OPZAHU3M, U 8 KAKOU-IUD0 00BeKm
HexXusol npupodsvl pe3Ko
Pa3nudanmca.
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Panee ropopusiocs 0 XapaxKTepHbIX 0COOEHHOCTAX XAMUYE-
CKOM OpraHmMsaliii KUBoro. B 3aBHCHUMOCTH OT TOTO, B KAKOM
KOJIMUECTBE BXOAAT XMMHYECKHE DJIeMeHTEI B COCTaB BeIlleCTs,
obpasyomux XKUBOH OPraHu3M, IIPUHATO BLIAENAATE HECKOJIBKO
rpynma aromos. Ilepesyio rpymnmy (okoso 98% maces! KJIeTKH) 06-
pasyioT 4eThipe aJIeMeHTa: BOLOPO/, KMCIOPOJ, YIJIepo U a30T.
WX Ha3BIBAIOT MAKpoOILeMeHmamu. ITO IIaBHbEIE KOMIOHEHTHI
BCEX OpraHMYecKuX coeanHeHut. BmecTe ¢ AByMs aJleMeHTaMU
BTOPO#M rpynnsi — cepoit u dochopoM, ABIAWIIUMHACH HE0O-
XOAUMBIMY COCTABHBIMH YACTAMH MOJIEKYJI 6MOJIOTHYECKHX I10-
aumepos (or rped. polys — MHOro, meros — 4acth) — OeJIKOB
H HYKJIEMHOBBIX KHCJIOT, HX YaCTO HA3BIBAIOT OUOIIeMEHMAMU.

B MeHBIIUX KOJMUYECTBAX B COCTAB KJIETKH, KpOMe YIIOMAHY -
TeIX (pochopa u cepsl, BXOAAT 6 s/ieMeHTOB: Kanuii U HATPHIL,
KaJbIHi 1 Marauit, jxeneso u xJop. Kaxasiit u3 HUX BEIIOJTHAET
BasKHYIO QyHKIMIO B KJIeTKe. Hannpumep, Na, K u Cl obecrieunsa-
0T NPOHUIAEMOCTH KJIETOUYHBIX MeMOpaH AJs pasiudHBIX Be-
IIECTB ¥ NpOBe/leHre UMITYJIbCa 110 HepBHOMY BoJiokHY. Ca u P
Y4acTBYIOT B (GOPMHUPOBAHUY MEKKJIETOUYHOT'O BEIIECTBA KOCTHON
TKaHu, onpejiesas npousocTs Koctu. Kpome Toro, Ca — oxuH u3
($axKTOpOB, OT KOTOPHIX 3aBUCHUT HOPMAJbHAS CBEPTHIBAEMOCTH
kposu. #Henmeso BXOAHUT B cocTaB remMorjiobnaa — 6eKa apuTpo-
IATOB, YYACTBYIOIIEr0 B IepeHOce KUCIOPoa OT JerKuX K TKa-
uam. Hakonen, Mg B KIeTKax pacTeHMii BKIIOYEH B COCTAB XJIO-
poduana — nurMeHTa, 00ycJIoBIUBAIOIIEro (DOTOCUHTES, a Y HKH-
BOTHBIX BXOJHUT B COCTAB OMOJIOTMYECKHX KaTAJIU3aTOPOB —
depMeHTOB, YUACTBYIONIUX B OMOXUMHUYECKUX IIPeBpallleHUuAX.,

Bcee ocranbHble 271eMeHTHl — TPeThdA rpynna (IHHK, Melb,
noj, (prop U Ap.) copepKaTca B KJIETKe B 0O4eHb MAJbIX KOJMUYe-
creax. O6muil ux BKJaj B Macey Kjaerku seero 0,02% . IToaro-
MY MX HasbIBaT MUKposneMeHnTamu. OgHAKO 9TO He O3HAUYaeT,
YTO OHHM MEHBIe HYKHBI OPraHM3My, YyeM Apyrue dJIeMeHTHI.
MugposjeMeHThl TaAKKe BajyKHBI JJId JKMBOr0 OpraHmsma, HO
BKJIIOYAIOTCS B €r0 COCTAB B MEHbLIIWX KojmndecTBax. IIMHEK,
HapuMep, BXOAUT B MOJIEKYJY TOPMOHA IOAMKENIYAOYHOMN
JKese3bl — WHCYJNNHA, KOTOPBIH yUacTBYeT B peryadanun obme-
Ha YIJIeBOJAOB, a MOJ — HeoOXOoAMMEIA KOMIIOHEHT THPOKCH-
Ha — rOPMOHA IUTOBUAHOM Kejes3sl, peryJrpyIionero HHTeH-
CHBHOCTH OOMEHA BeIleCTB BCero OpraHu3Ma B I1eJIOM B eT0 POCT
B IIpoIecce pasBUTHA,
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Bce nepeunc/ieHHbIe XUMHUYECKHE 9JIEMEHTHI YIaCTBYIOT B I10-
CTPOEHMH OPraHM3Ma B BUJE MOHOB JuOGO B COCTaBe TeX WM
HHBIX COE,I[HHeHHﬁ — MOJIEKYJI HEOpraHHYeCKHX U OpraHu4e-
CKHX BelllecTB.

3 1 . Heopranun4yeckue BeLlecTsa,
BXOAsLLME B COCTaB KI/IeTKU

Bopna. Camoe pacnipocTpaHeHHOE HEOPTAHUYECKOe COeuHe-
HHUe B )KHBBIX OpraEu3Max — Boja. Ee comepikanue Koebiercs
B HIMPOKHUX NpejeJiax: B KJIeTKax aMasu 3y0oB Boasl okoso 10%,
a B KJIETKAX pasBuBalomerocs sapoasima — Goxee 90% . B cpen-
HEeM B MHOTOKJIETOYHOM OpraHU3Me Boja cocTaBaser okono 80%
Macehsl Tea.

Ponb BoABI B KJIeTKe O4eHb BelnKa. Ee (p)yHKIIMHA BO MHOTOM
ONPEeAENAI0TCA XUMHUYECKOI npupogoi. [umonbsHEIR XapakTep
CTPOEHUA MOJIEKYJI 00YCIOBINBAET CLIOCOOHOCTE BOABI AKTUBHO
BCTYIaTh BO B3aMMOJeMCTBHE C PA3/IMYHBIMHU BelnecTBamMu. Ee
MOJIEKYJIbl BBEISHIBAIOT pacllelieHHe paja BOJOPacTBOPHMBIX
BeIIeCTB HA KaTHOHLI M aHUOHEI. B pesysbsraTe aTOro HOHBI OBI-
CTPO BCTYHAIOT B XUMHUYECKHe peaknyuu. BoJbIIMHCTBO XUMH-
YeCKUX peakiiuil mpeacTaBiser coboii B3BauUMOAeHCTBHE MEKAY
PacTBOPHMEBIMH B BOJie BellleCTBaAMH.

Taxum obpasoM, NOJAPHOCTE MOJIEKYJI ¥ CITOCOOHOCTE 00pa-
30BBIBATH BOJOPOAHEIE CBA3H JeJIal0T BOAY XOPOIIUM PaCTBOPH-
TeJieM JJIA OTPOMHOTO KOJIMYEeCTBa HeOPraHUYeCKUX ¥ OpraHu-
yeckux BemecTB. Kpome Toro, B KauecTBe pPacTBOPHTENS BoZAA
obecrieunBaeT KAK HPUTOK BEIECTB B KJIETKY, TaAK U yoaleHue
U3 Hee MPOAYKTOB KU3HEeAeATeIbHOCTH, IIOCKOJIBKY GOJIBIINH-
CTBO XMMHUYECKHX COEJHMHEHUH MOKeT HPOHHKHYTH Yepes Ha-
PYXHYIO KJIETOYHYI MeMOpaHy TOJIBKO B PACTBOPEHHOM BHJE.

He menee BakHA ¥ YACTO XUMUYECKasa poab Boasl. Ilox neii-
CTBHEM HEKOTOPBIX KATAIU3ATOPOB — (hepPMEHTOB — OHA BCTY-
IaeT B peakIuy FUAPOIN3a, T. €. PeaKIAN, IPHA KOTOPLIX K CBO-
0OJHBIM BAJEHTHOCTAM PA3/IMYHEIX MOJEKYJI IIPUCOeANHAIOTCH
rpynnsl OH nan H' Bossl. B pesaynsraTe 006pasyioTes HOBBIE
BEIeCTBA C HOBEIMH CBOMCTBaMH.

Bozaa B u3BeCTHOM CTEIIEHH ABJIAETCA TEIIOPEryJIsaTOPOM;
3a CUeT XOPOIIel TEeIIONPOBOAHOCTH ¥ OOIBINON TEIJIOEMKOCTH

}
!
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BOJEI, IPDH M3MEHEHHH TeMIEepATypPhl OKDPYKalomei cpejsl,
BHYTPH KJIETKH TEMIEPATypPa OCTAETCS HEU3MEHHOM MJIA ee KO-
JebaHuA OKA3BIBAIOTCA 3HAYUTENHLHO MEHBIIMMH, YeM B OKPY-
JKalIIen KIeTKy cpeje.

Munepansusle coan. Bosplnas yacTh HEOPraHUYECKHX Be-
LIeCTB KJIETKH HAXOAHUTCHA B BHJE COJel — Jub0 AHCCOIUUPO-
BaHHBLIX HA WOHEI, JHOO B TBepAOM cocrosauu. Cpexy nmepBhIxX
fonbinoe sHauenue uMeroT KaTuonsr K', Na*, Ca?', koropsie
obecrieumBAIOT TaKOe BayKHeiiIlIee CBOMCTBO XHBBIX OPraHH3-
MOB, KaK pasfpaXuMocTb. B TKaHAX MHOTOKJIETOYHBIX JKHBOT-
HBIX KaJIbOUi BXOJAHAT B COCTAB MEXXKJIETOYHOI'O «I€MEeHTa»,
00yCIOBINBAIOIIETO CHENJeHNe KIeTOK MexAy coboi u ynops-
JOYEeHHOE HMX pAaCIoJioKeHHe B TKaHAx. OT KOHIEHTpamuH
coJieit BHYTPH KJIETKH 3aBHCAT OydepHbie CBOHCTBA KJIETKH.

BydepHOCTHIO HA3BIBAIOT CIOCOOHOCTH KJIETKH MO IePiKH-
BaTh cJa00IIEI0UYHYI0 PeaKI[MI0 CBOET0 CO/[ePIKUMOT0 Ha IIOCTO-
AHHOM ypoBHe. BydepHble pacTBOPHI XapaKTepUu3yIOTCA TeM,
4TO BHECEHHMEe B HUX HMJH oOpasosanme B Ipomecce obmeHa
BeMIeCTB HeGOJMBIINX KOJHYECTB KUCJIOThI HIH IIeJ09H He OKa-
3bIBaeT BIAUAHUSA Ha 3Ha4YeHus pH Beaencreue obpasoBaHus co-
efUHEeHUH ¢ KapboHaTamMu, ocharaMi UK OPraHUIeCKUMHA MO-
nekysnamMu. BEyTpu knerku 0ydepaocTs obecieduBaeTca rias-
HbIM 06pasom annonamu H, PO, . Bo BHeKIeTOYHOI XKHUAKOCTH U
B KpoBH pouab Oydepa urpator H,CO, n HCO,. Aanons! cnabbix
KHUCJOT U cjaadble HIeI0uYM CBA3LIBAKT MOHBI Bomopona (HY) m
ruapoxcus-nonsl (OH™), bnarogaps yuemy peakius BHYTDH KJeT-
KH NIPaKTHUYECKH HE MEHAETCH.

HepacrBopumMsbie MuHEpaabHbIE cou, HapuMep ochoprO-
KHCJbIA KaJbOWil, BXOAAT B COCTAB ME)KKJIETOYHOI'O BellecTBa
KOCTHO# TKaHW, B PAKOBHHBI MOJLITIOCKOB, o0ecreduBas npoy-
HOCTH 9TUX 0O6pasoBaHMIii.

summary

As it was found out by chemists, living organisms con-
A sist of about 70 elements of Mendeleev’s periodic sys-
tem, which are found also in the non-living nature.
This is the only evidence to the common character of
living and non-living nature. At the same time, the
ratio of chemical elements, which form the substances
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in a living organism and in an inorganic body are dif-
ferent. Thus, the most important substances of the liv-
ing organism is water with dissolved mineral salts, the
latter also play an important role in metabolism. Un-
soluble salts are found among the components, that
form the intercellular substance and various skeletal
tissues.
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[epMUHOorKa

OnopHble To4HKK

@1.

2.

3.

4.

KauecTBeHHBIH COCTAaB 3J€MEHTOB, 00Pa3yIOMMX He-
JKHBYIO M JKMBYIO MaTepHio, BO MHOIOM CXOJeH.
IlecTs ocHoBHBIX 3aemenTos — H, O, N,C,Pu S —
Ha3bIBAIOT OMO3IeMEeHTAMM, OTMeYasa MX BKJAJX B 00-
pas3oBaHHe OPraHUYEeCKHX MOJEKY.JI.

Bona o6pasyeT ocHOBY BHYTPeHHEI CPeIbI FKUBHIX Op-
raHH3MOB.

KaTHOHBI M aHMOHBI PAaCTBOPHMBIX coJeii (hopmupy-
10T OyepHBIe CHCTEMBI KJIETKH, NPEIOTBPAImas pea-
Kue Koxebanua pH BrHyTpennein cpemsl.

Bonpocskl Ana noBTopeHus 1 3apaHus

%1.

2.
3.
4,
5.

6.

Kaxue XxuMu4yeckKue sjieMeHTHI BXOAAT B COCTAB KJIOT-
Kn?

IIpusenuTe npuMeps! GHOJOTUYECKON POJH XUMUYE-
CKHUX 9JIEMEHTOB.

Yro rakoe mMukpossiemenTsi? IIpuBesmre mpuMeps
U OXapakTepuayiTe UX OHMOJOrHYeCKOe 3HAYEHUE.
Kaxne Heopraam4eckKue BeniecTsa BXOAAT B COCTAB KJIeT-
Ku?

B uem sarmrovaercs 6mosnoruueckas posb Boabi? Muse-
PaJBHEIX COJIei?

Kague Bemecrsa o0yciosiusaoT 6ydepHbie cBOCTBA
KJIeTKn?

Ucnonsays cnoBapHbli 3anac py6pux «Tepmunomorus»
u «Summary», lepeBefuTe Ha AHITMACKUIA A3BIK TYHKThHI «Omop-

HBIX TOYEK».

S

1. BuosanemeHThI
Bioelements

2. MaxkpoaJeMeHTHI
Macroelements

3. MukposanemMenTsl
Microelements

4. 'omeocTas
Homeostasis

Kaxxaomy TepMUHY, YKa3aHHOMY B JIEBOIl KOJIOHKE,
noAOepHUTE COOTBETCTBYIOIIEE eMy OIIpeJesieHue,
IIPUBEEHHOE B IIPABOM KOJIOHKE HA PYCCKOM U aHT-
JUHACKOM SA3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

A. PacTBOp HEOPraHMYECKHX MU
OpPraHWYeCcKHUX BellecTs, 3HaueHus pH
KOTOPEIX HE H3MEHAIOTCA IPU BHECEHUH
HeGONBIINX KOTUIECTE KHCIOTHI HIIH
IeJI049H.

Solution of organic or inorganic
substances, in which the pH level does not
change when small quantities or acid of
alkali are added.

B. CocrosHHe AMHAMWYECKOTO PABHOBECHA
NIPUPOAHON CHCTEMBI, MOANEPIKUBAEMOE
JeATENbHOCTBIO PETYIATOPHBIX CHCTEM.
State of dynamic equilibrium in a natural
system, that is maintained due to activities
of regulatory systems.

B. XumMnuecKHe 3JIeMEHThI, ABIAOIIAECH
OCHOBOIi OPrAHUYECKHX MOJIEKYII.

Basic chemical elements of organic
molecules.

I'. XuMudyecKHe aJIeMeHTEI, BXOAANIHE B
COCTAB OPraHUYECKHX MOJEKYJI B
KoJudecTBe, He npeBbimaomem 0,001 % .
Trace substances and elements, which
quantity in organic molecules doesn’t
exceed 0,001%.
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5. Bydepusie J. XuMudecKHe 5J1eMeHThI, BXOAAIIHAe
PACTBODBI B COCTAB OPraHUYeCKUX MOJIEKYJ
Buffer solutions B KOJIM4YecTBe, npesbrmnaomem 1% .
Chemical elements, which quantity
in organic molecules is more than one
percent.
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Bonpock ans obcyxneHns

2 KakoBbl OTIMYMs BKJIAAA PA3JIHUYHBIX 3JIEMEHTOB
= B OPraHU3anuio JKUBOH U HEXKHUBOH IPUPOAEI?

Kak Gu3HKO-XUMHYECKHE CBOMCTBA BOABI IPOSABIAITCH
B obecreueHAH NTPOIECCOB JKUBHEAEATENBHOCTH KIeTKH
¥ IeJ0CTHOTO OpraHuaMa?

3 . 2 . OpraHunyeckue Bewiecrea,
BXOAfLME B COCTAB KNeTKU

OpraanuyecKue COeAMHEHUA COCTABIAAIOT B cpexuem 20—
30% maces! KiIeTKH }KuBOro opranusma. K uum ornocares 61o-
JIOTUYecKHe NoJIuMepsl — 0esIKH, HYKJIEMHOBbIE KHCIIOTHL # yT-
JIEBOJIBI, a TaK¥Ke JKUAPHI U pAJ HeOONbIINX MOJIEKYJI — TOPMO-
HOB, nurMeHToB, AT® m MHOrux Apyrux. B pasnuusbie THIIEB
KJIETOK BXOAUT HEOJUHAKOBOE KOJHUYECTBO OPraHUYECKHX CO-
eAMHeHHH., B pacTHTEeNbHBIX KJIeTKax ImpeobiaagaioT CIOKHBIE
YIrJIeBOJbl — MOJUCAXAPHALL; B JKMBOTHBIX — Qosibiiie 0€JIKOB B
xkupoB. TeMm He MeHee KakJasi U3 PPYIII OPrAHUYECKHUX BEIIECTB
B 11000M THIIE KJIETOK BBITIOJIHSAET CXOJHbIE (DYHKIIAH,

3.2.1. Buonornyeckue nonumepbl — 6enku

Cpenn opraHMYeCKMX BEIeCTB KJIEeTKH OeJIKH 3aHAMAaioT
IIepBOE MECTO KaK [0 KOJUYECTBY, TAK U IO 3HAUEHHUIO. Y KU-
BOTHBIX HA HUX NPUXOAUTCA 0K0JI0 H0% cyXoit MacChl KJIETKH,
B opraruame uesioBeKa BCTPeYalOTCA 5 MIH THIIOB OEIKOBBIX MO-

JIeKyJI, OTJINYAOMIUXCA He TOJABKO APYT OT APyra, HO B OT 6enkoB
Jpyrux opraruamoB. HecMoTpsa Ha Takoe padHooOpasue U CJI0K-
HOCTH CTPOEHH I OHU NOCTPOeHEI Becero u3 20 pa3znuyHBIX AMUHO-
kucior. Obmas Gopmysia X BRITJIAAUAT TAK:

R
|
H,N — CH — COOH
B seBoit wacTH MOJeKyJBl pacmojokeHsl rpynma H,N-,
KoTopada objazaer CBOMCTBAMM OCHOBaHMA; cOopaBa — rpynmna
—COOH — kucxoTHas, XapakTepHas JAJIA BCEX OpraHMYecKux
kucnaor. CregoBaTesibHO, AMUHOKHCIOTEI — aM@OTEpHBIE CO-
eANHEeHNs, COBMEIAIINe CBOMCTBA U KHUCJIOTEl H OCHOBAHHUA.
1M 00yCJI0BIEeHA MX CIOCOOHOCTH B3aMMOAEMCTBOBATEH APYT
¢ apyrom. CoeIMHAACH, MOJIEKYJIbBI AMHHOKHUCIIOT 00pasyIoT CBS-
3 MEeKAY YIJIEPOAOM KHCJIOTHOM M a30TOM OCHOBHOM rpynim. Ta-
KHUe CBA3H Ha3bIBAIOTCA KOBAJEHTHHIMH, & B JaHHOM cJIydyae —
NeNTHAHBIMM CBA3AMU:
'R.-1 'R’
w3 _ 2 o, 2%
HSN — CH — COOH + H.,_,N — CH — COOH ——

bt E,
HN — CH — C — N — CH — COOH + H,0
fis2if
0 H

CoefHeHHE ABYX AMHHOKHCIIOT B OJHY MOJIEKYJIY Ha3biBa-
eTcsd AUIEeNTHAOM, TPEX aMAHOKHUCIIOT — TPHIENTHUIOM U T, 1.,
a coeguHeHHe, cocrosamee u3 20 u 6o1ee aAMHHOKHCIOTHBIX OC-
TATKOB, — noOAUNenmuiom.

AMUHOKHCIOTHI UMEIOT ODIINII IIJIaH CTPOeHUA, HO OTIHYAa-
I0TCH APYT OT ApyTa No cTpoeHuIo pagukana (R), koropoe Beckma
pasuoob6pasHo. Hanpumep, y aAMUHOKHCIOTH! AJIaHWHA PATHKAT
npocroit — CH,, paguxan nucrenna cogepxur cepy — CH,SH,
Apyrue aMUHOKHUCIOTHI HMeIOT 6oJiee CIOKHBIE PATNKAaIbI.
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BonopogHuie
CBA3M

MnockocTb
nenTUOHON CBA3N

Puc. 3.1. Bmopuunaa cmpyxmypa 6eaxa —
o-cmpyrkmypa

Benku, BulieIeHHBIE U3 KUBBIX OPraHU3MOB }XHUBOTHBIX,
pacTeHuit ¥ MUKPOOPTraHW3MOB, BKJIOYAIOT HECKOJILKO COTEH,
a mHorga u Teicad KomObuuanmit 20 OCHOBHBIX aMHUHOKUCIOT.
Ilopsanok uX YepegOBAHUA CAMBIN pa3HOOOPa3HBIN, YTO AEIaeT
BOBMOKHBIM CYIIIECTBOBAHIE OIPOMHOIO UMCJia MOJIEeKYJ Oeska,
OTIMYAIOIINXCS ApYT oT aApyra. Hanpumep, nns 6eyika, cocTos-
mero Bcero u3 20 ocTaTKOB aMHHOKHUCJIOT, TEOPETHUYECKH BO3-
MO3KHO OKoJio 2+ 10'® BapuaHTOB pasnuYHBIX GEJIKOBBIX MOJe-
KyJl, OTJIAYA0INXCS YepeloBAHUeM aMUHOKHCIIOT, a8 3HAYHUT,
n cpoucrBamu. IlocraenoBaTelbHOCTH AMHUHOKHUCIIOT B IIOJIHU-
NenTHAHON LeNnd NPUHATO HASHIBATH NMEePBUYHON CTPYKTYPOH
fenxa.

Oapuako MoJieKyJia 6esika B BUZE el aMUHOKHCIOTHBIX 0C-
TATKOB, NOCJEeA0BATEJIbHO COeANHEHHBIX MY cO00M menTum-
HBIMHM CBA3AMM, eIlfe He cnoco0HAa BRIMONHATE ClIenu(puIecKue
dyarunuu. [Las sroro seobxonuma 6osee BEICOKAA CTPYKTYPHAS
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Puc. 3.2. Bmopuunas empyxmypa 6eaxa (B-empyxmypa) — ceepxy.
Tpemuunas cmpykmypa 6enrxa — GHUIY;
I — uonmuble 6zaumodeiicmeusn,
II — sodopodnsie caaszu,
IIl — ducyavpudnete ceasu,
IV — zudpogobubie szaumodeitcmeus,
V — zudpamupyemsie zpynnwe

opranusanusa. Ilyrem o6pasoBaHus BOZOPOAHBIX CBA3EH MEXKAY
OCTATKAMY KapOOKCHUJIBHBIX M AMUHOTDPYIIN PA3HBIX AMUHOKUC-
JioT 6eIKOBaA MOJIEKYJIa IPDUHAMAET BUJ cnupaau (0-CTPYKTY-
pa) UM CKJIAZ4aToro cjiosa — «rapMomiku» (B-crpykrypa). 9to
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BTOpMYHAA CTPYKTypa Genxa (puc. 3.1, 3.2). Ho u ee gacTo He-
JOCTATOYHO [Jisi TPHOOPETeHUA XapaKTepHOH OMOJIOTHYecKOoi
aKTHUBHOCTH.

YacTo TONBKO MOJIEKYJIa, 00JIaKaonias TPeTUIHON CTPYK-
TYpOii, MOJKeT BEIIOJHATE POJIb KaTaIU3aTOpa UK KaKyio-a1ub0
apyryiwo. Tperuunas cTpykrypa obpasyercs 6iarogapsa B3auMo-
IeMCTBUIO PAAHUKAaJIOB, B YaCTHOCTH DaJHUKAaJIOB aMHHOKMCIIO-
THI UCTENHA, KOTOPhIE COTEPIKAT cepy. ATOMEI CEPBI JBYX aMH-
HOKHCJIOT, HaXOAIIMWXCA HA HEKOTOPOM pAacCCTOAHMH ADPYT
OT ApyTra B HOJUIENTHIHON Ienu, CoeInHAITCA, 00pasysa Tak
HassIBaeMble gucyabpuAHBIE, Hau S—S, cBaA3u. Baarogapsa
9TUM B3aMMOJENCTBUAM, a TaKiKe APYIHUM, MeHee CUJIbHBIM
CBA3AM, 0De/IKOBaA CIHUPAaJb CBOPaYMBaeTCA U Ipuobperaet Gop-
My HIapHKa, WiIun 2ao00yasvt. Crnocod yKIAAKHA MOJTHIENTHN-
HBIX cOupajiedl B ryiofyne HA3BIBAIOT TPETHUYHOM CTPYKTYpPOM
benka.

Muorue 6enku, obrafgammue TPEeTUYHOM CTPYKTYpPOii, MO-
I'YT BBIIOJHATE CBOIO ODMOJIOrHYECKYI0 POJab B KiaeTke. Oguaxo
IJIs OCYIIECTBJIEHUA HEKOTOPHIX (DYHKIMI oprasusma Tpebyer-
cA ydacTue GeJIKOB ¢ emle GoJee BEICOKMM YPOBHEM OpPraHU3a-
nuu. Takyo opraEusanyio HA3bIBAIOT YeTBEePTHIHON CTPYKTY-
poit. OHa npegcrasasger coboil QYHKIHOHATBHOE 00 beJUHEHIE
HECKOJIBKHUX (ABYX, Tpex u Oosee) Mosekya 6esika, o61agaomux
TPeTUYHOM CTPYKTYpHOM opragusanueii. [Ipumep Takoro ciaox-
HOTo Denka — remoryobuH. Ero MoieKyaa COCTOUT U3 UeThIpEeX
CBA3AHHBIX MeXKAY coboM Mosiekyi. IIpyrumM npuMepoM MOMKeT
CIYIKUTH TOPMOH NOMKeNYIOUHOM Keyie3bl — UHCYJIHH, BKJIIO-
yaUAi 1Ba KOMIOHEHTa. B cocTaB 4eTBepTUYHON CTPYKTYPBL
HEKOTOPHIX 0eJIKOB BKJIKYAKTCA IIOMUMO OEIKOBBIX cyObenu-
HUI ¥ pazHooOpasHbie HeORJIIKOBbIe KOMIOHeHTHI. ToT e remo-
MJIOOMH COAEPIKHUT CJIOKHOE I'eTePOIHUKINYECKOe COeJNHEeHHe,
B COCTaB KOTOPOTO BXOJHT 3KeJae30.

Cpojicrsa Oenxa. Benkn, KaKk M Ipyrue HeopraHwdecKue
H OpraHuyecKne coefUuHeHUsA, 001a1al0T pALOM (PH3NKO-XUMH-
YEeCKHX CBOMCTB, OOYCIOBIEHHBIX UX CTPYKTYPHON opraHusa-
nuei. 3To BO MHOIOM O0YCJIOBJIHBAET (DYHKIUOHAIBHYIO AKTUB-
HOCTB KasKA0M MOJIEKYIBL.

Bo-nepsBhix, 0eIKH — IpeuMYyIeCTBEHHO BOJOPACTBOPUMbIE
MOJIEKYJIBI H, CJIeAOBATENIBHO, MOTYT IPOABIATE CBOIO (DYHKITHO-
HAIbHYI aKTHBHOCTH TOJBKO B BOLHBIX PACTBOPax.
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Bo-BTOpEIX, O€IKOBEIE MOJIEKYJIBI HECYT OOJIBIION IOBEPXHO-
CTHEIH 3apAf. JTO ONpeAessieT Hesblid DA 2JeKTPOXUMUYECKUX
ad¢erToB, HATIpUMED U3MEeHEeHHe IPOHUIIAeMOCTH MeMOpaH, Ka-
TATUTAYECKOI aKTUBHOCTH (DePMEHTOB U APYTrHX (QyHKIIHNA.

B-Tperbux, 6eJIKHA TePMONIAOUIBHEI, T. €. IIPOABIAIOT CBOIO
aKTHBHOCTH B Y3KHX TeMIEPaTyPHBIX PaAMKaXx.

JleiicTBHe NOBBIIIEHHOI TeMIIEPATYPhI, & TaKKe 00e3B0KH-
BaHUe, u3aMeHeHue pH u Ipyrue Bo3eHCTBHASA BHISBIBAIOT PA3PY-
IeHHe CTPYKTYPHOI opranusanmuu denkos. Baauaie paspyima-
eTcs camas caabasi CTPYKTypa — YeTBepTUYHAs, 3aTeM TPeTH4-
Hasl, BTOPAYHAA U 1IpH 6oJiee XEeCTRUX YCIOBHAX — IIePBUYHASL.
Yrpara 6eJIKOBOI MOJIEKYJIOM CBO€H CTPYKTYPHOM OpraHu3anuu
Ha3bIBaeTca denamypayuell.

Ecnu mameHeHue yc/JIOBHH CpeAbl He IPUBOJHAT K paspyuie-
HUIO NEePBHYHOM CTPYKTYDPHl MOJIEKYJbI, TO IPHA BOCCTAHOB-
JIEHNM HOPMAJbHLIX YCAOBHMH CpeJbl HOJHOCTHIO BOCCO3JaeTcs
CTPYKTypa Genka U ero GyHKOUOHANBHASA AKTHBHOCTH. Takoi
IIPOIecC HOCUT HA3BAHHUE peHamypayuu. ITO CBOUCTBO 0eIKOB
IIOJTHOCTHIO BOCCTAHABJIHUBATE YTPAYEHHYIO CTPYKTYPY IIAPOKO
HCIIONB3YeTCHA B MEJUIMHCKON W NUIIEBOH NPOMBIIIJIEHHOC-
TH [JJIf NPUTOTOBJNIEHNA HEKOTOPHIX MEAMIIMHCKHUX Ipenapa-
TOB, HapUMep aHTHOMOTHKOB, BAKIMH, CHIBOPOTOK, (hepMeH-
TOB; JJIA MOJYYEHUA NUIEBBIX KOHIEHTPATOB, COXPAHAIOIMAX
JJIATEeIbHOE BPeM#A B BBICYIIEHHOM BHJe CBOM IHTATEJbHBIE
CBOMCTBA.

Dyaxuun dearos. PyHKOUU 6GeIKOB B KJIETKE UDE3BEI-
yaiiHo MHOTo0OpasHbl. OfHA U3 BaKHEHINNX — IacTHYECKAs
(ctpouTensHas) GyHKIuA: OeJKH yYaCTBYIOT B 06pa3oBaHUM
BCEeX KJIETOYHBIX MeMOpaH U OPraHOUA0B KJIETKH, & TAKMKe BHE-
KJIeTOYHBIX CTPDYKTYD.

HexmounTeIbHO BaXKHOE 3BHAYEHNE UMeeT KaTalHuTHYeCKa i
poas GenxoB. Bee 6uosiornueckue KaTaau3aTopsl — (Qepmen-
mu. — BellecTBa 0eJIKOBOI NPUPOALI, OHH YCKOPAKT XUMHYE-
CKHe peaKIHH, IIPOTEeKAaIOIIie B KJIeTKe, B JeCATKH U COTHH
THICAY pas.

OcraHOBHMCA Ha 9TOU BaskHelmed QPYHKUUHU HECKOJLKO
noapobHee. TepMuH «kamaauz», KOTOPLIK B OMOXUMHUM BCTPE-
gaeTcd He MeHee 4acTo, YeM B XMMUYECKOi IPOMBINLIeHHOCTH,
TZie HIKPOKO HCHOJIB3YIOTCA KaTalIu3aTophl, 6YyKBaJbHO O3HAYA-
eT «pas3BA3BIBAHUE», «0CBOOOMKAeHMe» . BemecTBa, oTHOCALIAE-
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Puc. 3.3. Bsaumodeiicmeue gpepmenma (P ) ¢ sewecmeon (C),
& peayavmane wezo obpasylomcesa npodyrmut peaxyuu (IT)

¢ K KaTajamsaTopaM, YCKOPAIOT XMMHYECKHe NpeBpaleHusd,
Npu4YeM COCTaB CaMHUX KaTaJIu3aTOPOB I0CJe PeaKIuy OCTaeTcs
TAKHUM e, KAKHAM OH ObLI K0 peakiuu. CyHOCThL KaTaJluTH9e-
CKO# peaKIuM, HECMOTPSA HA OIPOMHOe pasHooOpasue KaTaju-
3aTOPOB ¥ TUIIOB PeaKIHii, B KOTOPHIX OHM IPUHUMAIOT y4acTue,
B OCHOBHBIX 4epTax CBOAUTCA K TOMY, YTO MCXOJHbIE BEIeCTBa
06pasyioT ¢ KaTaIMu3aTOPOM IPOMEIKYTOUHbIe coeuHennsa. Onu
CpaBHUTEJNBHO OBICTPO NPeBPamaloTCA B KOHEUHBIE TPOAYKTHI
peaknuu, 8 KaTaJlu3aTop BOCCTAHABIUBAETCA B NePBOHAYAJb-
HoM Buge. PepMeHTHl — Te ke KaTaausaTopsl. Ha Hux pacupo-
cTpaHAIOTCA Bee 3akoHbI Karanusa. Ho dpepmenTs umeioT Oes-
KOBYIO IIDHPOAY, U 9TO coobiaeT uM ocodele cBoicTBa. dro xKe
obiero y epMeHTOB ¢ M3BECTHHIMH M3 HEOPraHMYECKOM XUMUH
KaTaJM3aTOpaMu, HAIpPUMep IUIATHHON, OKCHIOM BaHA WA U IPY-
rEMH HEOPraHUYEeCKUMY YCKOPHUTEIAMY PeaKIuii, a 4To uX oT-
augaer? OnuHE U TOT 3Ke HEOPraHUYeCKUH KaTaausaTop MOXKeT
OPUMEHATHCS BO MHOTHAX PA3JIHMYHBIX NPOU3BOACTBaX. PepMeHT
JKe KaTaJu3upyeT TOJBKO ONHY Peaknuio WK OAWH BHUJ| Peak-
nui, T. e. oH 6oJiee cneyuduuen, 9eM HeOPraHUYeCKUN KaTaln-
saTop (puc. 3.3).

Temneparypa Bcerja BJINAET Ha CKOPOCTh XMMHUYECKHX
peakiiuii. BorsmuHCTBO peaknuii ¢ HEOPraHUYECKUMHU KaTalu-
3aTOpaM® HAET IIPU OYeHb BHICOKHX Temneparypax. IIpm mo-
BBIIIEHUH TEMIIEPATyPhl CKOPOCTh PeaKIlui, KaK IPaBujIo, yBe-
nuqyuBaerca. [lns GepMeHTATUBHBIX PeakIHUi 3TO yBejaude-
HEe OTPaHWYEeHO OnpejAeaeHHON (ONTUMAaIbHOM) TeMIIePaTypoi
(puc. 3.4). JanbHeliniee NOBbIIIEHUE TEMIIEPATYPhl BBISBIBAET
N3MeHEHHA B CTPYKTYpe MOJEKyJbl (pepMeHTa (CM. AeHATypa-
nusa 6eJIK0B), ee aKTHBHOCTH CHUIKaeTcd, a 3aTeM IIpeKpaliaer-
cs1. OHAKO HEKOTOPEIE (DePMEHTHI MUKPOOPTaHU3MOB, 06HAPY-
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Maxcumamguan CKOPOCTb

XA
=
=
&
: OnTumansHaa ckopocTk
o '
Puc. 3.4 -
.34, Oenatypauus
Bausanue =
memnepamypot (S} (pepuetiTe
HA AKMUEHOCTLL e 2
epmenma: %
1 — yeenuuenue, w2
2 — ymenvwenue o >
cropocmu peaKyuu 0 100 °C

JKEeHHBIX B BOJaX OPAYHX NPUPOAHBIX HCTOUHUKOB, HE TOJLKO
BBIZIEPKHUBAIOT TEMIIEPATYPHI, GIN3KUE K TOUKe KUIIeHU BOABI,
HO Jllayke NPOABIAIOT B 3TUX YCJIOBHAX CBOK MAKCHMAJIbHYIO
aKTUBHOCTS.

Ho n g5 Takux pepMeHTOB TeMIepaTypHbIe PAMKH JOBOJIb-
HO Y3KH U OIIPeJeJIAI0TCA TeMIepaTypoi cpeibl, B KOTOPOii 061-
TAI0T MUKpoopranuamel. [lns GoapmuHCTBA K6 (DepMEeHTOB TeM-
nepaTypHBIH onTuMyM 6u30K Kk 35—40 °C.

PepMeHTEl aKTUBHBI TOJILKO NPU (DU3UOJOTHIECKHUX 3HA-
YeHUAX KHMCIOTHOCTH PacTBOpa, T. €. OPU TaKO# KOHIEH-
Tpamydyd HMOHOB BOAODPOJAA, KOTOPasA COBMECTHMA C KH3HBIO
¥ HOpMAaJbHEIM (DYHKIMOHUPOBAHUEM KJIETKH, OPraHa WIIH CHC-
TeMBEI.

Peaxiuu ¢ yuacTueM HeOpraHu4ecKuX KaTaJIu3aTopos Ipo-
TEKaI0T, KaK IPaBUJIO, IIPU BLICOKUX JaBIEHUAX, a (PepMeHTHI
paboraroT npu HOpMaabHOM (aTMochepHOM) faBaesun. U camoe
BaYKHOE OTVIMYHE (PEPMEHTOB OT APYTHX KATAIM3aTOPOB B TOM,
UTO CKOPOCTE DeaKIil, KaTaJIu3HpPyeMbIX (DepMEeHTaMH, B Je-
CATKH THICAY, & MHOTZIA ¥ B MUJLJIMOHEI Pa3 BhILIE TOH CKOPOCTH,
KOTOpasA MOJKeT ObITh JOCTHTHYTA NPU yYACTUH HEOPraHHUYEe-
CKHMX KaTaJlu3aTOpPOB.

WsBecTHEIil BceM nepoxkcuz Bogopoaa, IIpIMEeHAEeMBINA B ObI-
Ty KaK orbenmBaoniee U AesuHGUIUPYION[ee BEMEeCTRO, 663 Ka-
TANU3aTOPOB Pa3JIaraeTcsa MeJJIeHHO:

H,0, > H,0 + 0

4 — B. B. 3axapos, 10 k1.
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B npucyTcTBMHA HEOPraHMYECKOro Karajmsaropa (conei
JKeJiesa) aTa peaknusa WAET HeCKOJNBKO ObicTpee. A kamanas3a
(bepMeHT, MMEIOIIUICA MPAKTUYECKH BO BCeX KJIETKax) paspy-
mIaeT MepoKCcu BOAOPOAa ¢ HEBEPOATHOM CKOPOCTHIO: OJHA MO-
JIEKyJia KaTajassl pacimennser B 1 MuH Oosee 5 MIH MOJEKyJI
H,0,.

Yexopsioniee AefcTBHE KaTaJIN3aTOPOB B PA3JIMYHBIX PeaK-
IUAX CBA3AHO C SHEPrueil aKkTUBAIlUKA — TOM sHeprueim, KoTo-
PYI0 HEODXOZUMO COOOINUTH pearupyromuM MOJIEKYJaM B MO-
MEHT UX B3aUMOJEUCTBUs, YTOOBI PEAKIIUsA CTAJIa BOBMOMKHOM.
HUmenno 6arofxapsa 60AbIMIUM 3HAUEHUAM DHEPI'UU aKTHUBAIIAH
IepeBo, O6ymara, KEpOCHH U Apyrue ropiovdne BellecTBa He 3aro-
paroTca camu cobo# NpH KOMHATHOUM TeMiiepatype. Ecan xxe ux
HarpeTs B KUCJIOPOAHOI cpejie, TO BO3MOXHOCTE 3aropaHusd yBe-
auunTeA. YeMm BeIllie TeMIEpaTypa OKpyiKalomieil cpeibl, TeM
MeHbIe Tpebyercs 3aTpaTUTh NONMOJHUTENbHOW dHEPTrHuH IJIid
TOTO, YTOOBI rOPIOYHE BEIeCTBA BOCILJIAMEHHUIIUCH, B TEM HUKE,
CJIel0BaATeJbHO, DHEPIAS AaKTUBAIIAHN,

Perynsitopaas GyERmHA 6€JIKOB 3aKJII0YaeTCA B OCYIIEeCTB-
JIEHUY UMM KOHTPOJIA 0OMEHHBIX IIPOIECCOB: HHCYJIHUH, FOPMO-
HBI runogusa u ap.

JdBurateapHas (PyHKIHA )KUBBIX OPraHU3MOB obecrneynBa-
eTCs CIeNUaNbHBIMI COKPAMUMEeLbHbLMU Oearxamu. ITH be-
KH YYaCTBYIOT BO BCEX BHAAX ABMIKEHHA, K KOTOPBHIM CIIOCOOHBI
KJIETKH H OPraHu3Mbl: MepPILaHue PECHUYEK H ABHIKEeHUE KIyTH-
KOB Y HNpPOCTEHIIHNX, COKPAIJeHUe MBI, ¥ MHOTOKJIEeTOYHBIX
FMBOTHBIX, ABUIKEHHE JIUCTHEB Yy PACTeHHH U AD.

TpaucuoprHas (pyHKIHS OeJKOB 3aKJOYaeTcs B IpHucoe-
NWHEHAH XUMHAIECKHAX 3JIEMEeHTOB (HanpuMep, KUCJIOpoJa K re-
MOTJIOOMHY) WK OMOJOTHYECKH aKTHBHBIX BellecTB (FOPMOHOB)
¥ IlepeHoce UX K PasjIMYHbIM TKAaHAM U oprasam tena. Cnenu-
anbHBIE TpaHCcnopTHBIE Oenku nepememaior PHK, cuaresupo-
BaHHBIE B KJIETOYHOM fAApe, B nuromaasMmy. Illnpoko npexcras-
JIEHBI TPAHCIOPTHBIE 0eJKM B Hapy KHBIX MeMOpaHax KJIeTOK,
OHM IEePEeHOCAT Pa3JIMYHbIe BEIeCTBa U3 OKPY Kalomieid cpejasl
B OHUTOILIA3MY.

IIpy mOCTYIJIEHWMM B OPraHM3M Yy KEepPOAHBIX 0eJKOB MM
MHKPOOPraHu3MOB B GeJbIX KPOBSHBIX TeJbIaX — JIeHKOIH-
Tax — obpasywoTcsa ocobbie 6enku — arwmumena. OHA CBASHI-
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BalOTCA ¢ HECBOHCTBEHHBIMYU OPraHU3MY BelllecTBaMu (anmuze-
HaMmu) IO IPUHIUITY COOTBETCTBUA IPOCTPAHCTBEHHEIX KOH(M-
rypanni MoJieKyJi (IpHHIUI — «KJII04-3aMOK»). B peaynbrare
aTOro 0Opasyercsa 6€3BPEeNHbIN, HETOKCHUHBIN KOMILJIEKC — «QH-
muzen-aHmumeJno» , KOTOPHIi BIIOCJIEACTBUM (haTOIUTUDYETCH
¥ IIepeBapuBaeTca APyruMu popMaMu JeHKOIUTOB — BTO 3a-
muTHAA PyHKIHA.

Benku MOTYT COYVKUTh M OJHUM M3 MCTOUYHHUKOB SHEPIHUU
B KJI€TKE, T. €. BHINOJHAIOT 3HePreTH4ecKkyw (Qpyarmuio. [Ipu
IIOJIHOM paciienyieEnu 1 r 6esKa K0 KOHEUHBIX IPOAYKTOB BhI-
pensierca 17,6 xll»x sHeprun. OgHaKo 6eJIKH B TAKOM KadecTBe
HCIONB3YIOTCH PEeAKO. AMHUHOKHUCIIOTEI, BEICBOOOIKIAIONIHECH
[IPH paciienjaeHuy 0eTKOBEIX MOJEKYJI, YIYACTBYIOT B peaKIIuAX
IJIACTHYECKOT0 0OMeHa [Jis TOCTPOHUA HOBBIX GEJIKOB.

OnopHbie TO4YKK

@ 1. llepsuunasa cTpyKTypa OelKa ompeneasiercs reHOTH-

oM.

2. BropuuHas, TpeTHYHAA ¥ YeTBEPTHUYHAA CTPYKTYpHAA
opraHM3anus GejKa 3aBHCHT OT NEPBUHYHON CTPYKTY-
PBIL.

3. Bce OMonormuyeckue KaTaJaM3aTopsl — GepMeHTHI —
HMeT 0eJKOBYIO IIPHPOLY.

4. BeaxkoBbie MOJEKYJAbl 00ECIeYHBAIOT HMMYHOJO-
IHYECKYI0O 3AIIUTy OPraHH3Ma OT YY/KepPOAHBIX Be-
IECTB.

Bonpocbl 4518 NOBTOPeHWs 1 3aaHuns

1. Kaxme oprannyecKue BellleCTBa BXOAAT B COCTAB KJIETKH?

2. VI3 xaK¥uX IpPOCTHIX OPraHUYEeCKUX COeJUHEHUI COCTO-
AT denaxu?

3. Yro Takoe menTHABI?

4. Yro TaKoe NepBUYHAA CTPYKTYpa Oenxa?

5. Kax o6pasyioTca BTOPpHMUYHAA, TPETUUYHAHA CTPYKTYPHI
Genxa?

4%
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6. Yro Taxoe meHaTypamus 6enka?
7. Kakue pyEKknun 6eIKOB BAM M3BECTHBI?

Hcnonbaya ciaoBapHBI samac pyopux <«TepmMuHOIOrHA»
¥ «Summary», nepeBeJuTe Ha AHTIHHCKHI A3BIK TYHKTHI «Omop-
HBIX TOYEK».

3.2.2. OpraHuyeckue Monekynbl —
yrnesofabl

e R

YraeBoasl, WIN CaXapuabl, — OPraHHYeCKHe BelllecTBa C
obmeit popmynoit C (H,0) .V 60oabIIHHCTBA YII€BOAOB YHCIO0
MOJIEKYJ BOABI COOTBETCTBYET KOJHMYECTBY aTOMOB yIJiepoja.
ITosTomy 5TH BeliecTBa ¥ ObIIM HA3BAHEI YIJIeBOLAMU.

B »XKHMBOTHOIT KJIeTKe yIrIeBOAbl HAXOAATCH B KOJIUYECTBAX,
He npeseimaromux 1—2, naorga 5% . Haubomee Gorarel yrie-
BOJAMM PACTHUTEJbHBIE KJIETKH, Il UX CoJepKaHue B HEKOTO-
peix caydaax gocruraer 90% cyxoit maces! (Ki1y6HM KapTrode-
a5, CeMeHa M T. J.). YIJeBOAbl OBIBAIOT MPOCTHIMHA M CJIOMK-
HBIMH.

IIpocTeie yriaeBoabl HA3LIBAKOT monocaxapudamu. B 3aBu-
CHMOCTH OT YHCJIa AaTOMOB yIJIepoJa B MOJIeKyJie MOHOCaxapHu bl
Ha3BIBAIOT TpHo3amu (3 aroma), Terpos3amu (4), merrosamu (5)
niu rekcosamu (6 aromoB yraepoza). Vs mecTuyriaepogHbIX MO-
HOCAXapuj0B — rexco3 — HauboJsiee BaXKHbI 2I0K03a, PpYyrmo-
3a u zanaxmosa. Imoxosa cozepxxurca B kposu (0,08—
0,12%). IlenTo361 — pubo3a u dezokxcupubdo3a — BXOIAT B CO-
CTAB HYKJEHHOBBIX Kucnor u ATD.

Ecnu B ofgHOM MONeKy/ie 00beANHAIOTCA ABa MOHOCAXapH-
Ja, TaKkoe coefMHeHHEe HasblBaloT amcaxapuaom. K nucaxapu-
JaM OTHOCATCA NMHUIIEBOH caxap — caxaposa, IoaydaeMbIi U3
TPOCTHUKA WJIM CaXapHOI CBEKJIbI, KOTOPHIH COCTOMT U3 OAHOM
MOJIEKYJIBI TVTIOKO3BI ¥ OJJHON MOJIEKYJIBI (DPYKTOSHl, U MOLOY-
HbLil caxap, 06pa3yeMblil MOJIEKYJIaAMY TUIIOK035bI U IaJIakTO3bL.

Crnosxnble yriaeBoasl, 06pasoBaHHBIE MHOTHMHE MOHOCAXapH-
JaMHU, Ha3bIBalOT nosucaxapudamu. MoHOMEpaMHU TAKHX MO-
JaucaxapuoB, KaK Kpaxmali, INIMKOTeH, MeJIIJ03a, ABIAeTcd
rawokosa. ITonmucaxapuasl, KaK NIPaBUJIO, — pa3BeTBIeHHBIE

MOJIIMEPHI.
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YrneBo/ibl BEIIOJTHAIOT [Be OCHOBHBIE DYHKIMHU: CTPOHTENb-
HYI0 ¥ 3HepreTuueckyro. Hanpuwmep, yennwnioza 06pasyer cTeH-
K¥ PACTHTEJBHBIX KJETOK; CJAOYKHBIN MOJUCAXapDUL XUMUH —
IJIaBHBIN CTPYKTYPHBIH KOMIOHEHT HAPY KHOI'O CKeJleTa YJeHH-
crororux. CrpouTebHYIO QYHKIINIO X ATHH BBITIOJIHAET U y I'DH-
0oB.

YraeBonbl UrpamT PoJb OCHOBHOTO MCTOUHHUKA SHEDPIHH
B KJIeTKe. B nmponecce okucaenusa 1 r yriaeBofoB 0CBODOMKIAETCH
17,6 x]lx. Kpaxman y pacTeHU# U TVIMKOTEH V KUBOTHBIX,
OTKJIAABIBAACH B KJETKAaX, CHYIKAT SHEPreTHUYECKUM pesep-
BOM — 3amnacaionmas (pyHKIuA yrIIeBoJ0B.

OnopHbIe TOYKN

@ 1. Haubonpmiee KOJAHYECTBO YIJIEBOAOB COMEPKHTCH

B PAaCTHUTEJbBHBIX KJIeTKaX.

2. MoHOcCaxapuasl ABIAIOTCA OCHOBHBIM HMCTOYHHKOM
9HePIruH AJaA O0JBIIMHCTBA JKUBBIX OPraHMU3MOB.

3. HHoamecaxapux — neJII0JI03a — BXOJHUT B COCTaB KJle-
TOYHBIX CTEHOK IPOKAPHOT M PACTEeHHMH.

4. XuTHH 0o0pa3yeT HApy’sKHBIHl CKeJleT YJIeHHCTOHOTMX
H KJeTO4YHbIe 000JI0YKH rpuoOoOB.

Bonpocbk! Ang noBTOpeHua 1 3alaHng

1. Kakue XMMHUYECKHEe COeIUHEHUA HA3hIBAIOT YIJIEBOLA-
mu?

2. Kakue xuaerku saubosee 60raThl yriaesogamu?

3. Uro raxoe mornocaxapuasl? IlpuseauTe mpuMephl.

4. Yro rakoe aucaxapuasi? Ilpusegure npuMepsl.

5. Kakoi OpocToi YIJIeBOJ COAYHUT MOHOMEPOM Kpaxma-
Ja, rMUKOoreHa, meJioa035617

6. IlepeuncauTte GyHKIUHU YTIIEBOJIOB.

Hcnonsaya cnoBapHbIM 3anac pyopuk «TepmuBOmOrus»
H «Summary», nepeseiuTe Ha AaHMIMHCKHUH A3BIK TYHKTHI « Omop-
HBIX TOYEK» .
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3.2.3. Oprannyeckue Monekynbi —
XUPbI ¥ AUMOUALI

JHupsl (mUnouAbl) NpeacTaBIAAIOT cO00M COeIUHEHUSA BBI-
COKOMOJIEKYISPHBIX KMPHBIX KHCJIOT H TPEXaTOMHOI'O COMPTA
raunepuHa. JXupsl He pacCTBOPAIOTCA B BOJe, OHH I'uAPOoGoGHEI
(ot rpeu. hydor — Bosa u phobos — crpax). B knerkax Bcerza
€CTBh U JApYyrue CJI0MKHBIe THAPo(OoOHEIE KUPOIIOLO0HEIE BEIIECT-
Ba, HA3BIBaeMble JUIIOULAMHU.

Copep:xaHue KHpa B KJIETKe KoJiebsercda B Ipeaenax H—
15% oT Maccel CyXoro BemiecTBa. B KiIeTKax KHUPOBON TKaHU
KOJIMYECTBO »Kupa Bospacrtaer xo 90% . Hakannusasace B Kjer-
Kax >KUPOBOM TKAHM XUBOTHBIX, B CEMEeHAaX M IJIOJaX pacTeHuil,
SKUP CIYIKHUT 3alIaCHBIM UCTOYHUKOM SHEPIrUHu.

BasxHa poJsip XHPOB M KaK PACTBOPHUTEJNEH IMApodOOHBIX
OpraHUYecKUX COeIMHEHU, HeoOXOAUMEIX AJA HOPMAJIbLHOTO
MPOTeKaHuA GMOXUMHUYECKHX IPEeBPaNeHnil B OpraHu3Me.

Tpu KuUPHBIE KHCIOTHI

H o0
foiig 1l
H-C-0-C—CH,-CH,~CH,~CH,-CH,~CH,~CH,~CH,~CH,~CH,~CH,
0
il
H-C-0-C—CH,~CH,~CH,~CH,~CH,~CH,~CH,~CH,~CH,~CH,~CH,—CH,~CH,

0

g ||

H-C-0—C—CH,~CH,~CH,-CH,-CH,~CH,~CH,-CH,~CH,
|
H

H—é—o— Hupras kucnora
H-C—0— Kwupnasa kucnora

Puc. 3.5. Cmpyrxmypa xcupos:
86epxy — mpuziauyepud,

Il -
8Husy — gocgorunud — _-p—0-C-H
OCHOBG KAeMOYHbBLY I i

O LH

MemOpan
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JKupel 1 TAIOKUABI BEITOJHAT A CTPORTENbHEYIO DYHKIIHIO,
OHM BXOJAAT B COCTaB KJIEeTOYHBIX MeMOpaH (puc. 3.5). Brarona-
P ILJIOX0M TEIJIONPOBOAHOCTH KHP CIIOCO0EH BEIONHATHL QYHK-
A0 TeIJIOH30JATOPAa. ¥ HEKOTOPBIX JKUBOTHEIX (TIOJNIEHH, KH-
TEI) OH OTKJIALIBAETCA B MOAKOKHON XKUPOBOM TKAHU, KOTOPAsA
Yy KATOB 00pasyeT CJ0M TOJIUHON 10 1 M.

OnzHa M3 OCHOBHBIX (DYHKIUN JXUDOB — DJHepreTHYeCcKasd.
B xopme pacmennenus 1 r sxkupos g0 CO, u H,0 ocsoGoxnaercs
fosbimoe KosmuecTBO sHEPrud — 38,9 Kk 1 1,2 r BoAkI.

O6pasoBarnue HEKOTOPHIX JIUMIOU OB IPEAIIECTBYET CHHTE3Y
pAla TOPMOHOB, HAallpEMep I'OPMOHOB KOPhI HAAMNOYEUHHUKOB.
CrnegoBaTesnbHO, 9TUM BeIIECTBAM NpHUCYINA ¥ PYHKIIUA pery-
asnuu 00OMEHHBIX MPOIECcCoB.

Summary

_‘* Organic substances form in average 20 to 30% of the

cell composition in a living organism. They include
various biopolymers — proteins, nucleic acids, carbo-
hydrates, as well as fats, enzymes, pigments, ATF, etc.
Different types of cells are formed by different quanti-
ties of these organic compounds. Thus, carbohydrates
prevail in plant cells, while animal cells include more
proteins and fats. Nevertheless, each group of organic
substances plays a definite role in the cells of all the
organisms.

OnopHble To4KK

1. ®ochonnnuasl ABAATCA OCHOBOMH OHOJOTHYECKHX
mMemMOpaH.

2. Kax pacTBOpHTEH JKHPHI 00ecneYnBaioT MPOHHUKHO-
BeHHE B OPraHM3M jKHPOPACTBOPHMBLIX BemIeCTB, HA-
npumep suramuaos D, E, A.

BOHDOCb] A8 NoBTopeHunsa v 3alaHne

1. Yro Takoe KUpPHLI?
2. OnumnTe UX XUMHUYECKHUHA COCTAB.
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3. Kaxue QyHKIIUN BBIITOJHSAIOT KUPHI?
4. B KaKux KJIETKax U TKaHAX HauboJee BeJIUKO KoJIuye-
CTBO KUPOB?

Henonssysa caoBapHbiil 3amac pyopux «TepmuHOIOrUAs»
u «Summary», IepeBeguTe Ha aHTVINICKIH A3EIK TyHKTH « Omop-
HBIX TOYEK ».

TepMuHonorus

Ka)xaoMmy TepMuHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
D noabepuTe COOTBETCTBYIOIEe eMy OomlpejesieHue,

NIPHBEIEHHOE B IIPABOi KOJIOHKE HA PYCCKOM M aHTI-

JHUNCKOM A3BIKAX.

Select the correct definition for every term in the

left column from English and Russian variants

listed in the right column.

A. HOCJIE}.{OB&TEJIBHOCTB AMHHOKHCJIOTHBIX
OCTATKOB B HOJIAIENTHIHON enu,
onpenejieHHaA I‘eHdTHIIOM.

A succession of aminoacid residues in a
polypeptid chain definied by the genotype.

1. llepeuunas
CTPYKTYpa Oenkxos
Primary structure
of proteins

B. Ilporecc BocCTaHOBIEHU A CTPYKTYPHOR
Oprasus3anuy 6eJIKOBOI MOJIEKYJIEI.

A process of reconstruction of the peptid
molecular’s structural organization.

2. lenatypanus
Denaturation

3. Penatypanus
Renaturation

B. ITpomecc yrpaTsl 6e1KOBOH MOJIEKYJIOM
CBOE# CTPYKTYPHOH OPraHU3amuu.

A process of peptid molecular’s lossing its
structural organization.
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The part of the ferment’s molecule
responsible for joining and transforming
substances.

J. 'pynna oprasn4ecKux COeJHHEeHUIA,
OpeACTABIAIIIMX cO000i NONHIIHKINYEeCKHE
CIIAPTHI, KETOHBI MJIM KHCIOTHL.

The group of organic combinations being
polyeyelic spirits, ketons and acids.

5. ¥rnesomel
Carbohydrate

6. JImmuas: E. 'pynna opraHu4ecKux COeIMHEHHH,
Lipide NpeACTABIAIOIUX co60i a(pUpPEI CHUPTOB
H YKUPHBIX KHUCJIOT, & TAKMKe APYIHUX
KOMIIOHEHTOB.
The group of organic combinations being
ethers of spirits and fat acids or other
compounds.

K. I'pynnsl opraHAYeCcKUX COeTUHEHHUH,
obmas popmyna roropsix C (H,0) .
Groups of organic combinations, joined by
the common formula C (H,0), .

7. Crepoupst
Steroids

Bonpock! ans obcyxaeHns

4, Axrusssiii HenTp T, Yacrs MoJeKyJasl hepMeHTa,
OTBETCTBEHHASA 34 IPHUCOeAHHEHIE
¥ npeofpasoBaHmue BEIIECTB.

tepmenTta
The active centre

2 Yem onpezenaerca COeH(PUIHOCTE NeATEeJIbHOCTH
= OHONIOrNYeCKHAX KaTaJIu3aTopoB — (hepMeHToB?

Kakxos MmexaHu3M JeiicTBHA PeNEeNTOPOB KJITOYHON
IIOBEPXHOCTH?

Kax moHocaxapuasl 00BeIUHAIOTCH B IOJIUMEDEL?

Karkue MoHOCAXAPHALI BXOAAT B COCTAB AH- 1
HONMHCcAXapUI0B?

B uem 3akaouaeTcs 6MoJorndecKoe sHaAYeHNe JTUIOHI0B?
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3.2.4. Buonorunyeckue nonuMmepbl —
HYKMIEMHOBbIe KUCIOThI

3HaueHNe HYKJIEWHOBBIX KHCJIOT B KJE€TKE OYeHb BeJIHKO.
OcobeHHOCTH MX XMMHYECKOro CTPOeHHs obecleuymBaioT BO3-
MOYKHOCTH XpaHeHHd, lepeHoca ¥ Nepejadyu o HacJeACTBY 10-
YEepHUM KJIeTKaM MH(MOPMAIUU O CTPYKTYype OENKOBBIX MOJIe-
KyJI, KOTOpbIe CHHTEe3UPYIOTCA B KAXKJIOM TKAHU HA OIpeieJIeH-
HOM 9Tane HHAWBUAYAIBLHOIO PA3BATHA,

ITockoaBKY GOMBIINHCTBO CBOMCTB ¥ IIPU3HAKOB 06y CII0BIe-
HO OenKaM#, TO HOHATHO, YTO CTAOMIBHOCTS HYKJIEHHOBLIX KUC-
JIOT — BajKkHeMIIIee yCIOBMe HOPMAJBHON JKASHEAeATeNbHOCTH
KJIeTOK W IeJIbIX opraHuadmMoB. JlroObie U3MeHEeHUs CTPOEHHS
HYKJIEMHOBBIX KHMCJIOT BIEKYT 3a cO00M UBMEHEHUS CTPYKTYPBI
KJIETOK WJIA aKTHBHOCTH (PU3MOJOTHMYECKUX IIPOIECCOB B HUX,
BJIMAA TAKAM 00pasoM Ha KM3HECIOCOOHOCTS.

Wzyuenue CTPYKTYPHI HYKJEUHOBBIX KHCJIOT, KOTOPYIO BIep-
BbI€ YCTAHOBHJIMA aMepUKaHCKui Omomor I»k. YOTCOH M aHIImii-
ckuil pusuk P. Kpuk, nMeeT UCKIUYUTEIHLHO BajKHOE 3HAUe-
HHe [JIsl TOHHMaHUA HacJeA0BaHUA IPUSHAKOB Y OPTaHU3MOB H
3aKOHOMepHOCTe! (DYHKIIMOHNPOBAHHUA KaK OTAEeJBHBIX KJIETOK,
TAK ¥ KJIETOYHBIX CHCTEM — TKAaHEN W OPraHoB.

CymecTByior gBa THna HyKJIenHosbix kKucyuor: JHK u PHK.

Jdezoxcupubonykiaennosasn kucixora — JTHK. ITHK — 6uo-
JOTUYECKUH TOTUMED, COCTOAIMH U3 ABYX IMOJUHYKJICOTHAHBIX
nemne, coefUHEHHBIX APyT ¢ ApyroMm. IHK — noaumep ¢ oueHs
6ONBIION MOJIEKYIAPHON Maccou.,

MoHoMepHI, cocTaBiasAuMe Kaxayio us neneit JTHK, nocar
Ha3BaHWe HYKJeoTHA0B (puc. 3.6). OHM npeacTaBiaAOT cO0OM
CJIOKHBIE OPraHAYECKHe COeINHEeHN A, BK/IIOUAIOIIHE a30THCThIe
ocHoBanuda: adenun (A) mma mumun (T), yumosun (I1) wan
ezyanun (I'), naATHATOMHEINA caxap — NMeHTO3y — de30Kxcupubo-
3y, IO UMEHHU KOTOPOH noJsiyunsia HasBanme u cama J[IHK, a rak-
e ocraTok (ocopHON KHCHOTHL. B OZHY MOJIEKYJYy MOMKeT
BxoauTs 10° u Gosree HYKAEOTHIOB.

B ka0l nenu HYKJIEOTHABI COEJHHAIOTCI MEXAY coboit
nyTem obpasoBaHuA dochoaraPUPHEIX CBA3EH MEMKAY Ae30KCH-
pub030ii OHOI'0 U OCTATKOM (PocHOPHOI KHCIOTHI IIOCTeAYIONIe-
ro sykaeoruaa. O6beiMHAIOTCA ABe [ENH B eAUHYI0 MOJIEKY.IY
IPH HOMOINY BOAOPOAHBIX CBf3eH, BOSHUKAIOIIUX MEMKAY a30-
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Asotuctoe
OCHOBaHue:
Ocrarok
AneHuH (A), docdopHoi
nwnmn TumuH (T), KMCNOTHI
v umToauH (L),
v ryaumH (1) 5

Puc. 3.6. Cxema cmpoenus nykaeomuda

THCTBIMH OCHOBAHMUAMM, BXOAAILIHMH B COCTAB HYKJIEOTHIOB,
obpasyonux pasasie nemu. KoJmuecTBO TaKUX CBA3EH MEXAY
pasHBIMHM A30THCTHIMM OCHOBAHMAMHK HEOAUHAKOBOE, M BCJe-
CTBUE 3TOT0 OHH MOT'YT COeAMHATHCA TOJBKO IIONIAPHO: a30TUCTOE
ocHOBaHMe A OAHOM Ieny MOJUHYKIeOTHAOB Beeraa ceasanoc T
Apyroii nenu, al' — TpeMsa BOZOPOAHBIMH CBA3AMHE C A30TUCTHIM
ocHoBaHMeM I MPOTHBOMOIOKHOM NOJUHYKJIEOTHAHOM ENOYKH.
Taxasi CIIOCOOHOCTh K M30MpPATENHbHOMY COEAWHEHHIO HYKJIEO-
THJ0B, B peayjbrare dero (popmupyiorca napst A—T n I'—I1,
Ha3bIBAeTCH KOMILIeMeHTapHocThI0 (puc. 3.7). Ecinu ussectHa
ocJIe/J0BaTeIbHOCTh OCHOBAHMI B OJHOW menu (Hanpumep,
T-II-A-T-T), To 6aaromapa OPUHINUINY KOMILJIEMEHTAPHOCTH
(HOIMOMHUTENHLHOCTH) CTAHET M3BECTHA U HOCIENOBATENbHOCTD
OCHOBaHMI nporuBononoxuoi nenu (A-I'-T-A-I1).

Puc. 3.7.
KomnaemenmapHoe
coedunenue
NOAUHYKAEOMUIHBLX
ueneit JHEK
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Ilenu HyKIe0THROB 06pasyioT NpaBO3aKpydYeHHbIE 00beM-
HbIe ciupasu o 10 map ocHoBaHM B KaskaoM BuTKe. [locaeno-
BaTeJbHOCTE COEIUHEHHUs HYKJEOTHIOB OJHOM IIeNH HPOTHUBO-
IIOJIOJKHA TAKOBOM B APYroii, T. €. IeNH, COCTABJIAIONINAE OLHY
monexkyny JTHK, pasHOHANIDABIE€HHBI, WA AHMUNAPALLCbHbL.
CaxapodochaTHbie IDYIINPOBKY HYKJIEOTHAOB HAXOAATCHA CHA-
PYH, a KOMILJIEMEHTAPDHO CBA3aHHBIE HYKJIEOTHIEI — BHYTPH.
Ilenu 3aKpyumBaIOTCS BOKPYT APYT APYTa,  TAKIKE BOKPYT 0ObIeit
ocu ¥ 00pasyroT ABoiiHyIo cnupaJs (puc. 3.8). Takas cTpykTypa
MOJIEKYJIBI IO e DIKUBAETCS B OCHOBHOM BOJIOPOHBIMHY CBA3AMMU.

IIpu coepuHeHNHU ¢ ONpeXeNeHHBIMH DeIKaMu — TUCTOHA-
MM — CTelleHb CIMpaIu3aliyd MOJIEKYJbI HoBbImaerca. Moie-
KyJa yToamaeTcss W ykopauusaercs (puc. 3.9). B nansueiimem
COHpaTA3anusa JOCTUTaeT MAKCHMyMa, BOSHMKAET CIHPAJb eIe
00J1ee BEICOKOT'O YPOBHA — cynepcnupans. Ilpu aToM Monekyna
CTaHOBHUTCHA Pa3JIMIMMa B CBETOBOM MHKPOCKOII KaK BEITAHYTOE,
XOPOIIIO OKPaIIuBaeMoe TeJIblle — XPOMOCcOMa.

®yaxnun J[THK. [lesokcupu-
DOHYKIEWHOBAA KUCJIOTA BBITIOJN-
HAET 4pe3BbIYailHO BaKHbIE (DYHK-
UM, HeoOXoAUMEIe KaK AJIs MO~
Jep)KaHusA, TaAK U A1 BOCIPOUS-
BEJeHUSA >KU3HU.

Bo-miepBeIX, 9TO XpaHEHUE HA-
cnecTBeHHOM HH(bopMAaIu, KOTO-
pas 3aKJIOYeHA B IOCJIEI0BATEb-
HOCTH HYKJICOTHIOB OXHOI H3 ee
peneii. HauMensmieit eguHALel
TeHeTuYeCcKoi nH(popManuy ABJIA-
IOTCA TPH HOCIe0BATeIBHO PacIIo-
JIO)KEHHBIX HYKJIEOTHAA — TPH-
naer. IlocnemoBaTenbHOCTE TPH-
IJIeTOB B IOJHHYKJIEOTHAHOMH
IeNy OIpefesseT IOCAe 0BATeIb-
HOCTb AaMMHOKHCJIOT B GeIKOBOi
MoJsieKkyJie. PacronoxxeHHEBIEe APYT
3a IpyroM TPHILIETHI, 00YCIOBIIH-
BalOIIHe CTPYKTYDPY OXHOM IIOJH-
Puc. 3.8. [Heoiinas cnupans OENTHAHON IelH, NPeACTaBIAoT

Yomcona u Kpuxa co00i reH.
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le——30 im—>]

L

Puc. 3.9.
O6pasosanue
cynepcnupaniu
AHE

Bropas pyexmusa [JHK — nepejaga HacaeacTBeHHON HH(OD-
Manuy U3 IOKoJIeHuA B noxouenue. OHa ocyluecTsiageTca 6iaaro-
Aaps peayIUIMKAINYA MATePUHCKON MOJIEKYJIBI U ITOCHEAYIOIero
pacrpe/ieIeHUs JOUEePHUX MOJIEKYJ MEXAY KJIeTKaMHI-IIOTOMKA-
mu (em. Tir. 5). IMeHHO ABYXIeNIOYEeYHAs CTPYKTYPa MOJIEKYJ
ITHEK onpezesisieTr BO3MOXKHOCTE 00padoBaHusA abCONIOTHO UIeH-
THYHBIX JOYEPHUX MOJIEKYJ NPU PeAYIINKAIMHA,

Haxonern, [[HK yuacTByeT B KauecTBe MaTPUILLI B IIpoIecce
mepefauyy reHeTHYEeCKOW MH(GOpPMANUHA U3 AAPA B MUATOILIA3MY
K MecTy cuHTe3a Genka. Ilpu aToM Ha OAHON M3 ee memed mo
IPUHIUITY KOMILJIEMEHTAPHOCTH U3 HYKJIEOTH/IOB OKPYysKalomei
MOJIEKYIY CpeAbl CHHTe3UPYEeTCs MoJeKyJia HHpopMaHOHHOH
PHEK.

Pubonyxneunosasn kucnora — PHEK. PHE, tak ke Kax
JHEK, npexcrasnseT coboii moJimMep, MOHOMepaMil KOTOPOTo AB-
JAKTCA HYKICOTHALI. ASBOTUCTHIE OCHOBAHHUA TPeX HYKJIEOTH-
JIOB Te ke camble, 4ro BxoaaT B coctaB IHK (agenun, ryasus,
IATO3UH), YeTBEPTOE — Ypauus — IPUCYTCTBYET B MOJIEKYJIe
PHK smecro Tumura. Hykineoruasl PHE ornnuaoores or HyK-
neorugos JITHK 1 1o ¢cTpoeHHUI0 BXOAAIIEro B UX COCTAB YIJIEBO-
Jia: OHM BKJIIOYAIOT B c€0A BMECTO Je30KCUPUOO03LI APYTYIO eH-
TO3y — pubosy. B nenouky PHK HyKI€oTHIBI COEAUHAIOTCH Iy -
TeM o6pasoBaHUA cBaA3eil Mexy pubo30il OJHOrO HYKJIEOTHAA
u ocraTkoM (hocOopHOI KUCIOTHL APYTOro.

PHK neperocaT mHGOPMAIIUAIO O ITOCIEJOBATEILHOCTH aMHU-
HOKHCJOT B 0ejikax, T. €. 0 CTPYKType 0eJIKOB, OT XpOMOCOM
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Puc. 3.10. Cmpyxmypa m-PHEK:
A,B,B, T — yuacmru
KOMNJeMEeHMapHozo
coeduHeHUR,

A — yuacmox
coeduHeHUun

€ AMUHOKUCAOMOIL,
E — anmurxodon

K MECTY MX CHHTe3a, ¥ Y4acTBYIOT B cuHTe3e 6GenkoB. ITo cTpyk-
Type pasjnyaioT AByXIenodeuyHsle n ogHonmemodednsie PHE.
IByxnenoueunsie PHK apnsioTes XpanuTe sMu reHeTHIeCcKoH
uHpopManHuu y pssa BUPYCOB (CM. TJI. 5), T. €. BEINOJHAIOT Y HUX
(GYHKIIUA XPOMOCOM.

CymecTByeT HeCKOJIBKO BUAOB opHonenoyeunslx PHEK. Ux
Ha3BaHUA 00YCIIOBJIEHBI BBHINOJHAEMON (PYHKIMEH UIH MeCcTO-
HaXO0XXJeHHEM B KJIeTKe.

Boapmryio wacrs PHK nuronnasmer (go 80—90% ) cocras-
naer pubocomansnan PHK (p-PHK), cogepskamiasics B puboco-
max. Moaerynisl p-PHEK orHOCHTEIHEHO HEBEJIUKH M COCTOAT U3
3—5 THIC. HYKJIEOTHOB.

Mounexrynsr nagopmanuonnoit PHK (u-PHK) moryT cocToars
u3 300—30 000 myxkneornnos. Ianua PHK 3aBucur oT AJauHbI
yuactka [IHK, Ha KoTOpoM OHHU OBLIM CHHTE3UPOBAHEL.

Tparcnoprasie PHK (r-PHEK) Brmiouaror 76—85 mykieo-
THOB U BRITOJTHAT HECKONbKO (PyHKI UM (puc. 3.10). Oru noc-
TaBJAIT aMUHOKHCJIOTHI K MECTY CHHTe3a 6eka, «y3HAKT» (110
OPUHIUNY KOMIIeMeHTapHocTr) Tpumier u-PHK, coorsercr-
BYIOIIHiI IePEeHOCUMOI aMUHOKHCJIOTE, OCYIIECTBISIOT TOUHYIO
OPHEHTAIMI0 AMUHOKUCJIOTH Ha pubocome.

l'eneruueckuit kox. OrpoMHOE KOJHMYECTBO OTOOPAHHBIX
3BOJIIONIMEH YHUKAJBHBIX COYETAHUH aMIHOKHUCIOT BOCIIPOM3BO-
AUTCA MyTeM CHHTE3a HYKJIEHMHOBBIX KHUCJIOT ¢ TAKOH MOCJIeno-
BaTEeJbHOCTHIO A30TUCTHIX OCHOBAHMIA, KOTOPasa COOTBETCTBYET
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nocse0BaTeIbHOCTH aMUHOKHCTIOT B 6enkax. Kaxaoit amuno-
KHCJIOTE B IOJUIENTUAHONH IEIN0YKe COOTBETCTBYeT KOMOMWHA-
YA U3 TPeX HYKJIEOTHAOB — mpunnem — 3TO mpuniem-
noemub koda. Tak, aMAHOKHCIIOTE UCTEHHY COOTBETCTBYET TPH-
et AITA, sanuay — ITAA, nusuay — TTT u 7. x. (puc. 3.11).
Takum o6pasom, onpefeIeHHbIE COYeTAHNA HYKJIEOTHAOB U IO-
CJIeJOBATeJIbHOCTh UX pacmonoskeHusa B moneryne [THK saBia-
I0TCA KOZOM, HECYIIIUM HH(MOPMAIIAIO O CTPYKTYype Oeska.

Kop BriIOuaeT Bce BO3MOMKHBIE COYETAHUA TPeX (U3 YeTHI-
pex) asoTucTeiXx ocHoBaHmMil. Takux coyeTaHuii MOXKeT OBITH
4% = 64, B TO BpeMA KaK Koxapyerca ToJbKo 20 aMUHOKHACIIOT.
B pesysbTare HEKOTOPBIE AMHHOKHUCIOTE KOAHPYIOTCA HECKOJIb-
KUMH TPHUIIETAMH. ITa U30btmoyHocme Koda nuMeeT 0OJBIIOe
3HAUEeHHE JJIA NOBBIIIeHU HAIeKHOCTH Iepelauy reHeTHIeCKOMi
uabopManun. Hanpumep, aMHHOKHCIOTE APIHHAHY MOI'YT CO-
orsercrBoBaTh Tpumyersl LA, I'IIT, I'IIIL u 1. x. IlorarHo, aTO
cayuyailHasg 3aMeHa TPeThero HyKJeOTHIA B 3THX TPHIJIETaX
HUKAaK He OTPasUTCA Ha CTPYKTYype CHHTe3upyeMoro benka.

B raxxkpoi mosexyse [IHK, cocrosamei na MAJJIMOHOB HYK-
JIEOTMAHBIX IIap, 3anucaHa uH(opMAaIH O IOCIeA0BATEIbHOCTH
aMHHOKHCJIOT B COTHAX PasJHuYHBIX Oenkos. KakuMm ke o6pasom
yuacTok moneryusl [JHE, secymnit magopManmio o CTpyKType
omHOTO OEJIKa, OTTpaHUYMBAETCS OT APYruX ydacTKkoB? CymmecTt-
BYIOT TDHILIETHI, GYHKIMENH KOTOPHIX ABJIAETCH 3aIIyCK CHHTE-
3a MOJUHYKJIEOTHIHOH EIIOYKH, U TPUILJIETHI, KOTOPBIE IIPeKpa-
1Ia0T CHHTEe3, T. €. CIAYKAT «3HAKAMHU ODpenuHasua». OgHO U3
OCHOBHBIX CBOMCTB K0/la — ero cneyuguwrnocms. Her cryuaes,
KOTZia OAUH M TOT K€ TPHUILJIET COOTBETCTBOBAaJ OBI DoJyee uem
omHO# amuHOKHcHoTe. Kom yHUBepcaJieH JJis BCeX JKUBBIX OP-
raHN3MOB M HUKOIZIA He Nnepexpuiéaemcs, T. €. KOZUPYIOIHe
aMHHOKHCJOTHI TPUIIETH — Kodonwbr [JTHK Tpasckpubupyior-
cA — mepefaloTcA B BHAE MH(MOPMAIMKA TPHUILIETOB (KOJOHORB)
u-PHK — Bcerga nenukom. IIpu cunThsiBaHMH MH(pOPMALHAHA
¢ mosexkynsl JJTHK HeBO3MOXXHO HCHOJB30BaHUE a30THCTOTO
OCHOBAHH# ONHOTO TPHILJIETA B KOMOMHAIIMKM C OCHOBAHUAMH
JPYroro TPHILJIETA.

Jnst Toro uTo6BI CHHTE3UPOBAJICH DEJIOK, HHPOPMAILHAA O I10-
CJIEJOBATEILHOCTH AaMHHOKMCJIOT B €r0 NEePBHYHOH CTPYKType
AoJKHA OBITE JocTaBaeHa K pubocoMaM. ITOT IPOIEce BKJI0YAa-
eT ABa dTana — TPAaHCKPHIIIHIO ¥ TPAHCIAIIHIO.
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Puc. 3.11. Tenemuueckuit x0d 8 nocaedosamenvnocmu kodonos JJHK:
Den — Qenunraranun, et — neityun, Haeit — uszoneiiyun,
Mem — memuonun, Ban — sanun, Tup — muposun,
T'ue — eucmudun, 'nn — zaymamun, Jus — ausun,
Acn — acnapazun, I'ny — zaymamunosas Kucaoma,
IHue — yucemeun, Tpu — mpunmogan, Ape — apzumnun,
Cep — cepun, 'nu — zauyun, IITpo — npoaun,
Tpe — mpeonun, Ana — ananumn, Aen — acnapazunoeas
Kucaoma.
Cmon — koHney cunmesa onpedeaennozo Genra
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summar

y

Nucleic acids are complicated biopolymers, which en-
sure the most important properties of living beings —
heredity and variability. DNA is carrying hereditary
information, enfolded in specific combinations of mol-
ecules in polinucleotide chains. With the help of RNA
this information is realized in the process of synthesis
of specific albuminous molecules. In turn, proteins of
specific structure take part in creating other organic
substances.

e TOMKW

. HYRJIEHEOBHG KHCJIOTHI MNPpeHMYIIEeCTBEeHHO JJOKAJAH30-

BaHBI B KJIETOYHOM AIpe.

. [le30xcHpUOOHYKJIeHHOBAA KHCJIOTAa — Heperyasp-

HBIH JHHEHHBIH MOJHMEp, COCTOANMN U3 ABYX MOJH-
HYKJEOTHIHBIX Hemei.

. Hacaepncreennas ua(popManusa 3aKIOYEHA B IOCIe-

nosareasuocTH Hykaeorunos JTHK.

. Pegynaurkanus [JHK oGecrmeunmBaeTr mepemady Hac-

JeAcTBeHHON MHGpOPMaNUH U3 NOKOJEeHUA B IOKOJe-
HHE.

Ans NOBTOPEHWA W 3afaHns

o

U W

1. Yro TaKoe HYKJIEHHOBBLIE KHCJIOTHL?
. Kakme mpocThie opraHWYeCKHE COEJMHEHHS CIYKaT

3JIemeH'rapHoﬁ COCTABHOM Y9acThIO HYRKJIEeHHOBBIX KH-
caoT?

. Kaxue THIBI HYKJIEHHOBBIX KHCJOT Bbl 3HaeTe?

. Yewm pasauuaiorcsa crpoerusa mosexyn JHK u PHK?
. Hazosure dbyaxnuu JTHK.

. Kakne sunaer PHK umerorcs B kinerxe?

Hcnons3ysa cnoBapHBIN 3anac pyopukr «TepMHHOJIOrHA»

# «Summary», IepeBeinTe Ha AHIVIMUCKUIA A3BIK MyHKTHI « Onop-
HBIX TOYEK».
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TepMuHonorus

i> Kaxxaomy repMuny, yKasaHHOMY B JIeBOi KOJIOHKE,
nox0epuTe COOTBETCTBYIOIIEE €My OIpejesieHue,
IpHUBEJIeHHOe B TPAaBOil KOJIOHKE HA PYCCKOM M aHT-
JIMACKOM SA3BIKAaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. THK A. Yuactox mosnexyus T-PHE,

DNA BKJIIOYAIOMINN TPH IIOCJEJ0OBATEIBLHO
pacIoNoKeHHBIX HyKJIeoTHa (Tpunier),
B3auMOAeHCTBYIOIMAM ¢ Konorom u-PHEK.
The part of t-RNA molecule, that includes
three concecutive nucleotides (triplet),
interacting with codon of i-RNA.

2. PHK B. CymecrBoBanne HECKOIBKHX KOJLOHOB

RNA JIs ONHOM M TOM JKe aMHHOKHCJIOTHI.
The existence of several codons for the
same aminoacid.

3. Komon B. HuskoMoneRyisipHBIe OpraHndYecKue

Codon COeIMHEHUSA PA3JIUYHON X UMUYECKO

HPHUPO/ibl, MHOI'ME U3 KOTOPKIX ABJIAIOTCH
HpejAlecTBeHHUKAMYA AKTUBHBIX [EHTPOB
(epmMeHTOB.

Low-molecular organic substances of
different chemical nature, many of which
are predecessors of active centres in
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Double-strand biological polymers, in
which monomers are nucleotides
containing desoxyribose.

5. Cnenudmuunocts Koja
Specificity of genetic code

. CoueraHmne Tpex mocaeJOBaATEIBHO
PACIOJNIOMKEHHBIX HYKIeOTH/IOB
(TpuILTeT)

B mosexysae [IHK nin u-PHE,
onpejensoiiee MoI0KeHne B
MOJHIEeNTH/AHOM e OnpeieIeHHOH
AMHHOKHMCJIOTHL.

Combination of three consecutive
nucleotides (triplet) in DNA or
i-RNA, that determines the position
of definite aminoacid in a polypeptide
chain.

6. H30B1TOYHOCTS KO
Redundancy of genetic
code

E. OgaonenoyeuHsii, TUHEHHBIA
OHoJIOrAYecKHil ONIuMeED,
MOHOMepaMH KOTOPOTO ABIAKTCAH
HYKJIEOTH/EI, cojepkamue puboay.
One-chained linear biological
polymer, in which monomers are
nucleotides containing ribose.

7. BuraMmunsl
Vitamins

K. Crporoe cOOTBETCTBHE KOJOHY
IOHK onpeneneHHON aMAHOKHCIOTEL.
Strict correspondence of a definite
aminoacid to a certain codon of DNA.

enzymes. !
4. AETHKOTOH I'. Ipyxuenogeuynsrii 6uosoruyecknii
Anticodon MOJIUMEeD, MOHOMePaMH KOTOPOTr0 ABJIAIOTCH

HYKJICOTHJIBI, COJlePKALIHE Ae30KCupHub03y.

Bonpockl ans obcyxnerns

B uem 3axknmouaerca GHosorudecKas poib
= aeyxuenoueuanocTn monexys [IHK, sernonaAn0mux
(GYHKIUHM XPaHATEIS HACIEACTBeHHON nHpopMannu?
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Kaxoii mponecc JiesXxuT B OCHOBE Iepefladd HaclaeACTBeHHO
uHbOpMAIHA U3 IOKOJEHUA B IOKOJIeHHe? U3 Apa
B IIUTONJIABMY K MecTy cuHTe3a Genka?

O630p n3y4yeHHOro MaTepuana rnasbi 3

OcCHOBHbIe MNONOXEeHWs

B cocraB MoJIeKyJI JKHBOT'O BEIIECTBA BXOAAT NPAKTHYECKH
BCe XMMHYECKHe 3JIeMeHTHI, HO Ha 98% opranmdeckune MOJIeKy-
awl coctoaruz C, H, O, N, Su P.

Boja Kak MONAPHBIA PACTBOPUTENb CIYIKHUT Cpeloit, rie
IPOTEKAaIOT BCe ODMOXMMHUUYECKE ITPeBPAIeHusA.

HeperynapHasle JuHeiHbIE OU0OJIOrHYeCKHe MOJAMEPhl —
0eJIKM BBIOJHAIOT MHOKECTBO (GYHKIHI, CDe/H KOTOPhIX HaM-
0oJiee BaJKHBI KaTaJIUTHUYECKAasA U [IJIACTHUECKAA.

Yriepoasl: MOHOCAXaPHUAEI U MOMNCAXAPUALI TJIABHBIM 00-
pPasoM ABIAIOTCA UCTOYHHUKOM SHEPTUH I XUMHAYECKHAX IIPO-
IeCCOB, IPOTEKAIOIINX B OpraHu3Me. ¥ PACTEHHH U MIPOKAPHOT
nmoaucaxapuj MeJaiJ03a BXOAUT B COCTAB KJIETOYHBLIX CTEHOK.

Hupsr — ocHOBa Beex ODHONOrHYECKUX MeMOpaH KIeTOK IIPo-
KapUOTUYeCKHX U OYKAPHOTHYECKUX OpraiuamMoB. BakHa Tak-
Jke DHepreTHYecKas POJb JIMIHULOB U MX CIOCOOHOCTH PACTBO-
pATH TUAPOQOOHBIE COeJUHEHM .

HesokcupubOHYKIEMHOBAA KHCIOTA — OMOJIOTHIeCKAH T10-
JTUMep, MOHOMEPOM KOTOpOro sisjisercsa Hyxkaeoruza. [THK —
XpaHWATEJIb HACHEJCTBEHHON MHOOPMAIHK — YYacTBYeT B ee
nepefave U3 NOKOJIEHHS B IIOKOJIEHWE U K MECTy CHHTe3a beska.

IIpu yuactun PHEK ocymiecTBiisieTca peainsanus reHeTnde-
cKO¥ nH(pOpMATHH.

MpobnemMHbie obnactu

Yro aABingeTcA HAaCJAEeACTBEHHBIM MATEPHAJIOM Y HEKOTOPBIX
BUPYcCOB, He cogepxkamux [JTHK? Kaxk npoucxonut peanusanms
HacJeICTBeHHON HHMPOPMALUH Y 9TUX OPTAHU3MOB?

IloueMy Vv HEKOTOPHIX JKMBOTHBIX OCHOBHBIM HCTOYHHKOM
9HEPIUH ABISAETCA HE TII0K03a, a Kup?

-
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KakoBo 3HaueHHEe BUTAMUHOB M APYI'UX HUBKOMOJEKYJIAD-
BBIX OPTAHUYECKHUX COEAUHEHU# B )KM3HeJeATeJbLHOCTH opra-
HHA3MOB?

[MpuknagHble acnekTbl

KakoBHI ITyTH pelieHus 3a4a4 B 06/1aCTH reHeTHIeCcKoi HH-
JKeHEPHH, CYIIEeCTBYIOUIHE B HACTOAIIee BpeMa?

Kax MOXHO HCIIOJIB30BAThH KaTaluTuueckune Gysxnum 6e-
KOBBIX MOJIEKYJI B HAPDOZHOM X03sicTBe?

3apaHua

OxaparkTepHu3yiiTe CEBOMCTBA FeHeTHYECKOr'0 Koza.
KakoBsl IyTH nepefadyn HaclaeAcTBeHHONH HHMOpManuu
B GmonoruyecKux cucremMax?




lmaBa

MeTabonusm -
OCHOBAa CyLL,eCTBOBaHUS
XXUBbIX OPraHN3MoB

Pocm, pasmnoxcernue, nodeuxcHocms, 6036ydumocms,
Cnoco0HOCMb peazupoeamb HA U3MEHEHUEe 8HeULHEell cpedbl —
8Ce IMU CE0UCMBA HUBOZO 6 KOHEUHOM CHeme Hepa3puiéHo
C8A3AHbL ¢ ONPeOeNeHHbIMY XUMULECCKUMU NPEEPAULeHUAMU,
6e3 KOMOpbLX HU OFHO U3 IMUX NPOAGACHUL
Hcu3HeOeAmeAbHOCTIU He MO2ZA0 Obl OCYUWLECMEUMbCA.

Arxademur B. A. Dnzenvzapdm

B kaemwxax nenpepvierno udym npouyeccol
Ouonozuveckozo cunmesa. C nomousbio
(epmenmos u3 npocmuLx
HU3KOMOLEKYLAPHbLX 8eulecma
00pas3yromcs CA0NWHbLE
B8bLCOKOMONEKYLAPHBLE COCOUHECHUSL!

U3 AMUHOKUCAOM CUHMEe3Upyomcs 6eaxu,
U3 MOHOCAXAPUO08 — CJONCHbLE Y2ae800bL,
U3 a30mMucmusLX OCHOBAHUIL U caAXapo8 —
HYKJIeomuobvl, @ U3 HUX — HYKJICUHOBbLE
rKucaomut. CosoKynHocmby peaxyuii
Ouocunmesa HA3bLEACTNCA NAACMUYECKUM
oomerom uau accumunayueit. ITpoyeccom,
npoOmMuBONOLONHbLM CUHMEIY, ABLACMCA
OUCCUMUNAYUA — COBOKYNHOCMb PeaKyUil
pacwenanenus. Ilpu pacwennenuu
BbLCOKOMONCKYNAPHBLYX COCOUHCHUTL
évLdensemcs IHepzus, Heobxodumas Ons
peaxyuii 6uonozuvecKozo cunmesa.
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BuocuHTETHUECKHE DEAKIIAA OTIUYAIOTCA BUAOBOM ¥ MH/IU-
BUAYyaJdbHOHN cnenugpuuHocTbi0. CTPYKTYPa CHHTE3MPYEMBIX
KPYIHBIX OpPraHWYeCKHX MOJIEKYJI ompeaeiseTcsa IOCHefoBa-
TeJbHOCThI0O HyKJIeoTnoB B [IHK, 1. e. renoTunom. O6MeHHEIE
poneccsl 00ecneYnBaloT MOCTOAHCTBO BHYTPEHHEH Cpeibl Opra-
HI3Ma — roMeocTa3 — B HeIIPePHIBHO MEHAIOIINXCA YCIOBHAX
CYIIEeCTBOBaHUA.

JTOH 3aziave NOAYHHEHbI ¥ IPOIECChl CHHTE3a — MJIacTh4e-
cKkuil 0OMEeH ¥ peaKIIWH pacnana, B pesyjibTaTe KOTOPbIX BEICBO-
DorkpaeTcd PHEPTHsA, AKKYMYJIUDYIOIIAACA B MAKPOIPIruUYeCKuX
cazax AT®. CuaTesupoBaHHBIE BeNleCTBa HUCHOJIB3YIOTCA B
IpoIecce PocTa AJA IOCTPOEHHA KJIETOK U X OPraHOU/IOB ! 1A
3aMeHbl M3PACXONOBAHHBIX HMJIM PaspylIeHHBIX MoJeKya. Bce
peakIuy CHHTe3a HAYT C NOTJIONeHUEeM S9Hepruu.

41 . AHabonunim

COBOKYOHOCTEL peakmuil 6MOJIOrHYecKoro CHHTe3a Ha3bIBa-
ercs naacmuieckum oOmeHom WIA anaboausmom (OT rped.
anabole — mogsem). Hazpanue aToro sBuaa obMeHa oTparkaer ero
CYIIHOCTh: M3 NPOCTHIX BEIIeCTB, MOCTYNAIONIUX B KJIETKY
u3BHE, 00pasyloTcs BellecTBa, OJ00HbIe BelecTBaM KIeTKH,
T. €. IPOUCXOANT ACCUMUNAYUSL.

Bee npomnecest MeTaboru3Ma B KIeTKE W [EeJIOM OpraHusMe
IIPOTEKAIOT IO KOHTPOJIEM HacjeCTBeHHOro annapara. Mosxk-
HO CKas3aTh, YTO BCE OHH ABIAIOTCHA Pe3yJbTATOM peajHu3anuu
reHeTHYeCKOoM HH(pOPMAaIUA, HMEIoIelcs B KJIeTKe.

PacecmorpuM OfjMH M3 BAXKHEHUIIAX MPOIECCOB MPOABJIEHUA
HACJEeACTBeHHOM HH(GOPMAIIMH B X0/ie IJIacTHYeCKoro obmena —
6rocuHTE3 BENKOB.

Peanusauunsa HacnepcrseHHoOn nHpopmaumum —
GuocuHTes Genkos

Kaxk y»xe orMeuasoch, Bce MHOroo0pasue cBOCTB 6e/1KOBBIX
MOJIEKYJI B KOHEUHOM CUEeTe ONpeAessieTcs NePBUYHOM CTPYKTY -
poOii, T. €. IIOCJeA0BATEIbHOCTHIO aMHHOKHCJIOT.

Juisa Toro 9To0bI CHHTE3MPOBaJIcA OeJI0K, HHPOPMAIHA O II0-
CJeA0BATEeIbHOCTH AMHHOKHCIIOT B €r0 IIePBUYHOH CTPYKTYype
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_PHK-nonnmepasa

JBoiiHas
cnupans AHK

3’ 53‘
Unumauns PackpyumsaHue
uenu PHK uenv AHK

31 5?‘
Hapaiwvsanue 510
uenu PHK bk

3 RINONGINR R 3
HenpepeiBHoe fF By 5 d
BbiTECHEHNE / Kopotkuin
uenu PHK 5° y4acTox

3’ 8¢

OkoH4yaHune

|cuHTesa
| sy {§ n-PHK

Puc. 4.1. Tpanckpunyusa

AOJKHA OBITEH OCTaBJIeHA K pubocoMamM. ITOT Ipolece BKI0YA-
eT IBa 3Tala TPAHCKPHIIIHIO X TPAHCIAINIO.

Tpauckpunuus (or nar. transcriptio — nepenuceiBanue)
HHOOPMAINWH IPOUCXOAUT IIyTEeM CHHTE3a HAa OAHONW M3 Hemei
monexkyasl JJTHK ogronenouyeunoit monexynsl PHK, nocnegosa-
TEJBHOCTh HYKJIEOTHAOB KOTOPOH TOYHO COOTBETCTBYET (KOM-
IJIEMEHTapHA) NOCIe0BATETbHOCTH HYKIEOTHAOB MATPHILEI —
nonuaykaeorunHoi nenu [IHK. CymecTsyor cnenuanasHbIe Me-
XaHMU3MBI «y3HABaHWA» HAYAJLHOM TOYKH CHHTE3a, BLIOOpA 11e-
nu JTHK, ¢ xoropoii cunTeiBaeTcs wHDOPMAIINA, a TAKIKe MeXa-
HHUBMBbI 3aBepilenus npoiecca. Tak obpasyercs mHDOPMATHOH-
nasa PHK (puc. 4.1).
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Tpasenssmus (or nar. trans- Pu60oCOMHbIe

latio — mepepaua). Cregyroniui cybbenmHuLb!

aTar OmocUHTEe3a — neperion HH- 50 S 30 S

¢hopManuy, 3aKJIYEHHOH B I10-

CJIe/IOBaTeJIbHOCTH HYKJIEOTH OB .

(rrocsre0BaTEIbHOCTH KOJLOHOB) 5'-|toue|:.‘ ‘:,.— u-PHK

mosexkynsl u-PHE B mnociemo-
BaATEJBHOCTHL aMHUHOKHCJIOT II0OJIH-
MeNTAAHOM el — TPAHCAANMA.
Y npokapuor (6axrepuin u
CHUHEe3eJeHbIX), HE HMEIOIHX.
oopMJIEHHOTO AJpa, pEOOCOMEI
MOIr'YT CBA3BIBATHCA C BHOBb CHH-
Te3upoBaHHOM MosieKyJioii u-PHE
cpasy Ke Iocjie ee OTAeJeHHudA
or ITHK unm gake Ko MOJHOTO
3aBepIIeHNA ee CHHTe3a. ¥ dyKa-
puor u-PHK cHauana noimxHa
OBITH IOCTABJEHA Yepes AIepHYIO
obosouky B muronaasmy. Ilepe- * Hohs
HOC OCYIIECTBJISAETCA CIIeIIAANb- . i
HBEIMH GenkaMu, KoTopbie obpa- :
3YIOT KOMILIEKC C MOJIEKYJIOMH 2.8 208
PHK. Kpome Tpascnopra u-PHEK
K pubocomam aTu GesKM 3alu-
maior u-PHE oT nospexaioiiero AeiMcTBAA NUTOIIa3MaTHYe-
ckux (epmenTos. B muronsiasme Ha ofiuH u3 KOHNOB H-PHK
(AMEeHHO Ha TOT, ¢ KOTOPOro HAYHHAJICA CHHTE3 MOJEeKYJIbL B A/-
pe) Berynaer pubocoMa ¥ HaYMHAET CHHTE3 HOJUIenTuia.
Pubocoma nepemenjaercs mno mojexysie un-PHK He mirasHo,
a mpepLIBHCTO, TpuIJeT 3a Tpumierom (puc. 4.2). ITo mepe
nepemernenus pubocomsr o mosexysne u-PHK k momunenTun-
HOHM LENoYKe OAHA 3a APYrod IpHUCTPamBaIOTCH aMHUHOKMCJIO-
TEI, cooTBercTByIOmue Tpunaeram u-PHK. Tounoe coorseTeT-
BHE aMHHOKHUCJIOTH Kony Tpumnietra u-PHE obGecmeumsaercsa
r-PHK. g ka0l aMUHOKHCIOTHI cymecTByeT cBoa T-PHE,
OJIVH U3 TPHUILJIETOB KOTOPOA — @HMUKOOOH — KOMIJIEMEHTA-
pen crporo onpexeixenaomy rpumniery u-PHK. Touno raxixe
Kagoil aMHHOKHUCJIOTE COOTBETCTBYeT CBOIl (hepMeHT, IpHucoe-
auHAIAN ee K T-PHEK.

g

PacTywwme
nonunenTuaHble
uenu

- lotosasn
70 S . nonvnenTuaHas

Puc. 4.2. Tpauncaayus
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Puc. 4.3. Cxema nepedauwu nacnedemeennoit ungopmayuu om IHEK
x u-PHE u « 6eary

Ob6muit npuHIMND epejaun HAC/HeACTBeHHOM uHbpOpMaUU
0 CTPYKType 0eJIKOBBIX MOJIEKYJI B TpoHecce GHOCHHTE3a MOJIH-
HNenTHAHON! NenH IPeACTaBIeH Ha pucyske 4.3.

ITocne zaBepmeHus CHHTE3a MOMMUNENTHAHAS [EHOYKA OT-
AessieTcA OT MaTpunbl — moaekyasl u-PHK, csopaunBaercs B
COUpasb, a 3aTeM NpuobperaeT TPeTUYHYIO CTPYKTYPY, CBOHCT-
BEHHYIO TaHHOMY GenKy.

Monexyna u-PHK MoxkeT HCIIONIB30BATHCSA IS CHHTE3a [10-
JIMIEeNTHA0B MHOIOKPATHO, Tak jKe, Kak pumbocoma. Onucanme
TPAHCAALMHA W TPAHCKPUIIMK JaHO 3[€Ch OYeHb YIPOIIEHHO.
Cnexyer noMHUTE, uTO GHOCHHTE3 GENTKOB — IpoIecc Ype3Bhbl-
YaWHO CIOMKHBIN, CBASAHHBIN C Y4aCTHEM MHOIHX ¢depMeHTOB H
3aTpaToii 60JBIIOro KOJHYEeCTBa 9HEPIUi, 3HAUNTEIBHO IIPeBEBI-
MIAIOIIET0 KOJHUYECTBO dHEPruu o6pasyomuXcs HenTHAHBIX
cBaseit. IlopasuresbHas CHOKHOCTD CUCTEMBI GHOCHHTE3a U ee
BBICOKafA 3HEProeMKOCTh 00eCneuYnBalOT BBICOKYIO TOYHOCTH U
YHOPAAOYEHHOCTh CHHTEe3a MOJNIIENITH0B.

Burosnoruueckuit cuaTes HeGEIKOBBIX MOJIEKYI B KIIETKE OCY-
HiecTBJAeTCA B TPU aTana. Baavase peanusyercsa uabopMamnsa
O CTPYKType crienuduieckoro 6enka-pepmenTa, a saTemM npu 1mo-

MomIE aToro (epmenTa obpasyercsa MOJIEKYJa ONpelesieHHOro
yrieBoza uam aunuga. CxonaHeIM nmyTem 00pasyioTca U Apyrue
MOJIEKY/JIbI: BATAMUHBI, TODMOHBI U APYT'HAE.

UnopHbie To4HKU

@ 1. OcHOBHOIM 3a/jaYeil Mpoeccos 00MeHa BelecTB ABJIA-

eTcs TMOJep/KaHue MOCTOAHCTBA BHYTPeHHEeH cpeabl
opramu3Ma (romeocrasa) B HelIpePHIBHO MEHAIOMMX-
CH YCIAOBHMAX CYIIeCTBOBAHHSA.
2. MeTaboau3M CKJIAXBIBAETCA H3 JBYX B3aMMOCBJ3aH-
HBIX NPOIECCOB — ACCHMMISINHE H THCCHMUJIALWH.
3. B kaeTke mpouecchl MeTaboan3Ma CBA3AaHBI C pa3ind-
HBEIMM MeMOpaHHBIMH CTPYKTYPAMH I[HTOIJIA3MBI.

Bonpocs! Ans NoBTOPeHUs 1 3aAaHuns

1. B uem zakJogaercs ouosornuecknit cuares? Ilpusean-
Te IpUMepHI.

2. HaiiTe onpejeneHne aCCUMUIIAIIM.

3. Yro Taxoe reHeTHYECKHUM KO ?

4. ChopmynupyiTe OCHOBHBIE CBOMCTBA I'eHETHYECKOI'0
Koza. F

5. I'me cuHTE3UPYIOTCA PHOOHYKJIEHHOBEIE KMCJIOTHI !

6. I'ne npoucxoaut cuaTE3 OenKa?

7. PacckakuTe, KaK OCYIeCTBIAETCA CHHTe3 DenKa.

Hcnons3ya croBapHbli 3anac py6puk «TepmMuHOIOrHA»
7 «Summary» , IepeBeiuTe Ha AHNIMHCKAN A3BIK IYHKTHI « O11op-

HBIX TOYEK».

4 : 2 . JHepreTu4yeckum oomeH —
Katabonmsm

IIponeccoM, IIPOTHBONONOMHBIM CUHTE3Y, ABIAETCHA AUC-
CUMHIANNSA — COBOKYITHOCTH PeaKIIuii pacu:l;enmimm. Ilpu pac-
HIelJieHUd BLICOKOMOJIEKYNAPHEIX COEAWHEHUN BhIJIENAeTCH
sHeprus, HeobxoaMMas A5 peaknuii 6nocurTesa. [loaromy nuc-
CHUMMJISAIIMIO HASLIBAIOT eIle IHepZemuiecKum 00OMeHOM Kem-
Kxu uau kamaooausmom (or rped. katabole — paspynrenue).
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Puc. 4.4. Cxema cmpoenus AT® u npespaujenus ee @ AJlD

XuMuuecKas dHEPrus HUTATENbHBIX BEINECTB 3aKJIIOUCHA
B PasJMYHbIX KOBAJIEHTHBIX CBA3AX MEXK/y aTOMAMU B MOJIEKY-
18X OPraHMYecKux coepguHenuii. Hanpumep, npu paspsiBe Ta-
KOW XMMWYECKOM CBA3H, KaK MEeNTUAHAN, OCBOGOIKIAETCH OKO-
710 12 x]Jl»x 5a 1 Mmosrb. B rirokose Koau4gecTBo NOTeHIIHAIBHON
9HEePruu, 3aKJIIOYeHHOU B CBA3AX Meskay aromamu C, H u O, co-
crasager 2800 k[lxx ua 1 Moxs (7. e. Ha 180 r rmokossr). Ilpu
PacIienieHuy TIII0OKO3bl 3HEPrus BHIJEJACTCHA MOSTAIHO IPH
ydacTuu pajaa (PepMEHTOB COTJIACHO UTOTOBOMY YPaBHEHHUIO:

C,H,0, + 60, 61:!_,0 + Bc'o=I + 2800 x/{ac

YacTe aHEpPruu, 0cBo60KTASMOI U3 TUTATETBEHBIX BelllecTs,
paccenBaeTcs B (pOpMe TEIJIOTHI, & 9aCTh AKKYMYJIUPYeTCs, T. e.
HaKamJIuBaeTcsa B 6oraTeix sHepruein dpochaTHbIX cBasax AT,

Iflmeimo AT® obecnieunBaer sHepruei Bce BUIBI KJETOTHBIX
(GyHKIUA: 6MOCHHTe3, MEXaHUYECKYIO paboTy (menenue KiaeTKu,
COKpalleH#e MBIIIIL), AKTHBHEII IIePEeHOC BEIeCTB Yepes MeMOpa-
HBI, HOJ/IepKaHue MeMOPAHHOTO OTEHIINAJIA B IPOLECCe IIPOBeie-
HUA HEPBHOI'O MMIYJIbCA, BbIAE/IeHNE DA3JIUYHEIX CEKPETOB.

Mounexyna AT® cocTOUT U3 A30THCTOrO OCHOBAHUSA afCHUHA
caxapa pubo3bl ¥ TPeX 0CTATKOB (ocOPHOH KUCHOTEL (puc. 4.4)f

P
=0 P~ O BB B L H 1
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AnenuH, pubo3a u nepsulii pochar 06pasyioT afeHOSHHMOHO-
dochar (AM®P). Eciiz k nepsoMy (ochaTy npucoenHAeTCs BTO-
poii, mosyuaerca agenozunnudocdar (AILP). Monexya ¢ Tpe-
Ma ocrarkamu docdoproi Kucaorsl (ATP) nanbosee aHepro-
emia. Ormennenune kormnesoro pochara ATP conposBoxkaaercs
poigenenuem 40 k]l Bmecro 12 x][K, BeIAeNgeMBIX DK pas-
phIBE OOBLIYHBIX XHMUYECKUX CBA3EH.

Buarojapsa GoraTsiM 3HEpruei cBasaM B Monexyjiax AT®
KJIeTKA MOXKeT HAKANJIMBATH OO0JBIIOE KOJMYECTBO dHEPIuH
B OUeHb HeOOJIBLIIIOM IPOCTPAHCTBE M PACXO/A0BATH €€ 110 Mepe Ha-
no6uoctn. Cunres AT® nzer raaBHbIM 06pa3oM B MUTOXOHPH-
ax. Orcroaa Moseryasl AT® mocTyIraioT B pasdHble yIaCTKH KJIeT-
k¥, obecrednBas sHEPruei mponeccsl MetTaboauama.

Jrans: sHepreTHYeckoro oomena. JHepreTudecKuit oOMeH
0BBIYHO JeNAT Ha TpH aTana. [lepBhlii aTan — nodzomosumensy-
notii. Ha aTOoM pramne MOJEKYJIBL JH- A HOJUCAXapUIOB, KHUPOB,
(eJIKOB pacnajaroTcs Ha MeJKHe MOJeKYJbl — TJIIOKO3Y, TJH-
[ePHH U }KUPHBIE KUCTIOTH, AMAHOKHMCJIOTHI; KDYTTHBIE MOJIEKY-
76l HYKJIEHHOBBIX KHCJOT — Ha HyKjaeotujsl. Ha arom arane
BEIZEAAeTCA HeBONBIIoe KOJINYECTBO 9HePIHH, KOTOpas paccen-
BaeTcA B BUJE TeIJIOThI.

Bropoii aran — Oecrucaopodnviic. OB Ha3bIBaeTCA TaKiKe
aHA3POOHBIM AbIXaHHEM (PJIMKOIHU30M) UK OPOHCCHUCM. Tepmun
«6poskenue» 0OBIYHO IPUMEHAIOT 110 OTHOIIEHMIO K Ipomeccam,
[IPOTEKAIOIIAM B KJIeTKAX MUKPOOPraHU3MOB uiiu pacrennii. OG-
pasylomuecs Ha 9TOM JTale B IUTOIIa3Me KJIEeTOK BeIecTBa Ipu
yuacTuy (hepMEHTOB IOABEPraloTCA AajbHEeiIIeMy paciierne-
muio. Hanpumep, B MBIIIAX B Pe3dyJbTaTe aHa3poOHOrO AbIXa-
HHUA MOJIEKYJIa TJIIOKO3bI pacnafaeTcd Ha JBe MOJIeKYJIbl HHPOBH-
norpaguoi kucaorst (C,H,0,), koTophie 3aTeM BOCCTaHABIHBAIOT-
ca B Mosounyio kucaory (C,H.O,). B peaknusax pacuiemnyienns
[JII0KO03BI y9acTBYIOT hochopras kucaora u AIID. B cymmapaoM
BHJI€ 9TO BBIDJIALUT TaK:

C,H,,0, + 2H PO, + 2AJI® — 2C,H O, + 2AT® + 2H,0

V nposkaKkeBHIX rpubOB MOJIEKYJIa IIIOKO3b1 6e3 y4acTasa KH-
CJIOPOAA IPeBPALAeTCA B 9TUIOBBIMA CIIMPT U JUOKCH] yI/Iepoaa
(cmuproBoe GporkeHUE):
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C.H,,0, + 2H,PO, + 2AK® — 2C H OH + 2C0, +
+2AT® + 2H,0

Y ApYyruxX MHKDPOOPraHM3MOB I'NIHKOJIM3 MOYKET 3aBepIlaTh-
cA 00pasoBaHMEM aleTOHA, YKCYCHON KUCIOTEI U T. 1.

Bo Bcex caygyasax pacmaj OGHOM MOJEK Ykl IIIIOKO3kI COIIPO-
BOXJaeTcsa obpaszoBanueM AByx Mosekysa AT®. B xoxe becku-
CJIOPOAHOTO PacileNIeHU A IIIOKO3k] B BHAE XHMHYECKO CBA3H
B MoJiekyJsie AT® coxpansercs 40% aHeprum, a ocrajabHas pac-
CeHBaeTCA B BAJE TEIJIOTHI.

Tperuit aTan sHEPreTUYECKOro obmMena — cmadus aspooHo-
20 ObLXAHUA, ATHA KUCAOPOOHO020 pacujenaerus. Peakum sToi
CTa/[M¥ SHEPreTHYECKOro 00MeHa OCYIIeCTBIAIOTCH B MUTOXOH-
apuax. IIpu gocryne Kueaopoja K KieTKe o6pa3oBaBIinecs BO
BpeMs# NpeAbIAYIIero 3Tana BellecTBa OKHUCIAITCA J0 KOHEeY-
HeIX npoaykToB — H,O u CO,. Kucropognoe apixanne conposo-
JKJaeTcA BhiZeieHneM GOJIBIIOro KOJMYeCTBa SHEPTrUd U aKKy-
mynsanuei ee B monexkyiaax AT®D. CymmapHoe ypaBHEeHHE a3p00-
HOTO JABIXaHU A BBITJIALUAT TaK:

2(:8-110.03 i 602+36H8P0‘ 1 %M‘D gl BCOS'!'
+42H,0 + 36AT®
Taxkum o6pasoM, IpHA OKUCIEHUH JBYX MOJEKYJ MOJOYHON
KucyaoTel obpasyiorca 36 monexkyn AT®. CremosarensHo, oc-
HOBHYIO POJIb B ofecriedeHUH KJIETKH 9HEePrueil urpaet aapobHoe
IBIXAHUE.

ITo crocoby monyueHUs PHEPTUAHN BCe OPraHu3MbI IeIATCA Ha
JiBe rpynnsl — aBTOTPO(HEIE U reTepoTpodHEIE.

4 . 3 « ABTOTPOMHbLIN TUN

obmMmeHa BellecTs

ABTOTPO(dBI — 9TO OPraHU3MBI, OCYIIECTBIAIONIHE INTAHUE
(T. e. MoJNyUyaKOIIAe YHEPTUIO) 3a CUeT HEOPraHWIECKHUX COelu-
HeHuit. K HIM OTHOCATCST HEKOTOPEIE DaKTePHU U BCE 3€JIeHBIE
pacTeHnsa. B 3aBHCHMOCTH OT TOTO, KAKOH HCTOYHHUK dHEPIUH
HCIIOJB3YeTCA aBTOTPOGHBIMHA OPraHU3MaMu JJIs CHHTE3a oOpra-

Xnoponnact Xnopodpunn

C rpaHamu B rpaHe
asa
CeetoBan ¢asa Tenno:agrg:o"e
:n?::::acra xnoponnacrta

I. PacwenneHne oAbl Ill. CuHTE3 Yyrnesohos
nog AedcTBMEM CBeTa

(poronu3)
0,

Ceet

Puc. 4.5. Cxema npoyecca pomocunmesa

HUUECKUX COeNMHEeHWI, UX JeJIAT Ha JBe IPYNIIbl doroTpod sl
¥ XxeMoTpo(dbl.

Ins pororpodoB HCTOTHUKOM SHEPrUH CIYXKHT CBET, & Xe-
MOTPOMBI UCIOJIB3YIOT IHEPIHIo, 0cB000KIAIOMLYIOCHA IPH OKHC-
JIATEeILHO-BOCCTAHOBUATENBHBIX PeaKIUAX. 3esleHbie pacTeHUA
sapasiores ororpodamu. ITpu moMoIHA COAEPIHKAIIerocH B XJIOPO-
nJacTax XJjopoduiia OHE OCyIecTBIAIOT dorocunTe3 — NPeod-
pasoBaHue CBETOBOM 9HEPrUy B OHEPTHIO XAMUAYECKUX CBs3EH.
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Dorocunres. POTOCHHTE30M HA3LIBAIOT 0OPA3OBaHHE Opra-
HUYECKHUX (M HEOPraHUYeCKNX ) MOJIEKYJI U3 HeOPraHHIeCKHX 34
CYeT UCIONB30BAHUSA D9HEPI'UH COJTHEYHOrO CBeTa. JTOT IpoIece
COCTOHMT M3 ABYX haz — ceemoasoir u memnosoir (puc. 4.5).

B cBeToBoii hase KBaHTHI cBeTa — (POTOHBI — B3aUMO/EHCT-
BYIOT C MOJIEKYJIAMH XJOPOMhHUILIa, B PE3yAbTATE Yero 3TH MOJIe-
KYyJIBI HA OYeHB KOPOTKOe BpeMs IepexonAT B 6osiee 6oraToe sHep-
IHei «BO30OYXKIEHHOE» COCTOAHME. 3aTeM M3OLITOYHAS DHEPIUs
YacTH BO3OYKAEHHBIX MOJIEKYJI XJI0POMUILIA TPe0Opasyercs B Te-
IJIOTY WJIH HCIYCKAeTCs B BUle cBeTa. [Ipyras ee uacTh mepesa-
ercsa HoHaM Bojopoza H', Bcerpa uMeroniumest B BOJHOM pacTBoO-
pe BCIeACTBUE JAUCCONUAIUY BOEI.

H,0 - H*+ OH-

O6pasosasmmecsa aromst Bogopoaa (H®) menpouno coegmusi-
IOTCSA ¢ OPraHMYEeCKUMH MOJEKYJIaMHi — MepPeHOCYUKAMH BO-
nopoza. Monsl ruspokcusia OH™ oTaamoT CBOM 3J€KTPOHBI ADPY-
THM MOJIEKYJIaM M IpeBpaljanTcsa B cBoboxHbIe pagukaiasl OHC,
Papukansr OH’ B3auMoAeiicTBYIOT APYT C APYTIOM, B Pe3yJbTaTe
4ero ob6pasyiorcs Bojja M MOJIEKYJISPHBIA KHCJIOPOJ:

40H — 0,+ 2H,0

Taxum 06pasoM, HCTOYHHKOM MOJEKYJAPHOIO KUCIOPO-
Aa, obpasyiomerocs B mpornecce GOTOCHHTE3a U BhIJISIAIONIEr0-
csA B aTMocdepy, ABISETCA BOJA, PACINENIAIOIIAACA B Pe3ylhb-
TaTe (JOTONN3a — PA3JI0KeHUA BOAbI IO BIusHueM cBeTa. Kpo-
Me GoToNu3a BOABLI 9HEPI'HA CBETA MCIOJIBL3YETCA B CBETOBOM
(haze gna cuaresa ATD nz AIIP u docdara 6e3 yuacTus KUcIo-
poja.

9710 o4yeHb d(HeKTHBHEIN POILECC: B XJIOpoIIacTax 00pasy-
erca B 30 pas 6osbme AT®, ueM B METOXOHAPHUAX TEX e pac-
TeHH# ¢ yyacTueM kuciopoza. Takum myreM HakamamBaercs
9Heprus, HeobxoAuMad AJA IPOLECCOB, IPOUCXOAAIIAX B TEM-
HOBOM (hase (poTocuHTE3a.

B xoMILUTeKCe XMMHUYECKUX DeaKIAil TeMHOBOI dassl, aas
TEUYeHUs KOTOPLIX CBeT He 00A3aTelieH, KIHYeBoe MeCTO 3aHHU-
maer ceasbiBarue CO,. B oTuX peaknuaX y4acTBYIOT MOJEKYJIBI
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AT®, cuaTe3upoBaHHbIE BO BDEMs CBETOBOM ()asbl, H aTOMBI BO-
Jopoja, obpasoBaBurnecs B npoiecce )OTOJIM3a BOJABI M CBA3aH-
HbIE ¢ MOJIEKYJIaMU-TI€PEHOCUYNKaAMM:

6CO, + 24H — C_H 0, + 6H,0

Tak sHEpPrus COJHEYHOrO cBeTa npeodpasyercs B 3HEPTHIO
XUMHAYECKUX CBA3CH CHOKHBIX OPraHAYECKHUX COeUHeHUH.

Kak yske oTrMeuaoch BbIIIEe, HTOOOYHBIM IIPOAYKTOM (HOTO-
CHHTe3a 3eJIeHbIX PACTEeHUH ABJIAETCA MOJIEKYJIAPHBIH KHCJIO-
poj, BeIiesIsieMbli B arMochepy. CBOOOJHBIN KHACIOPOJ B ATMO-
cepe ABIAETCA MOLIHLIM (PaKTOPOM IIpeobpasoBaHusA BEIIECTB.
Ero nosiBjieHue MOCIYKHJIO IPEANOCHIIKON BOSHHKHOBEHHA HA
Hanrel njaaHere a’pobHOTo THIa 00MeHa BeIlecTB M BhIX0/1a JKH3-
HM Ha Cym1y.

Xemocunres. HekoTopble 6akTepuu, JUIIEeHHBIE XJI0pOoduI-
J1a, To3Ke CIoCOOHBI K CUHTe3y OPTaHuYeCKUX COeJIMHeHNH, IPH
ATOM OHU MCIIOJb3YIOT 9HEPIUI0 XHMHUYECKHX PeakIuil Heopra-
HUYECKUX BelecTs. [IpeobpasoBanue DOHePruy XUMHUYECKUX pe-
aKIA B XUMHYECKYIO YDHEPIHIO CHHTE3UPYEMbIX OPraHHIeCKHX
COeIMHEHUH HA3BIBAIOT XEMOCHHTE30M.

XeMocuHTe3 ObIJI OTKPBIT BUAHBIM PYCCKUM MHKPOOHOJIO-
rom C. H. Bunorpaackum (1887).

K rpynne aBToTpo)OB-X€MOCHHTETHKOB (xemompo@dos)
oTHOCATCA HUTpUbUIupyomue bakrepun. Hexoropsie u3 HUX
HCIOJb3YIOT AHEPIUI0 OKUCIEeHUS AMMHUAKa B a30TUCTYIO KHACJIO-
Ty, APYTrUe — 9HEePTUi0 OKUCJIEHUA a30TUCTON KHUCIOTHI B 830T-
Hy10. M3BeCTHBI XeMOCHHTETHKH, HM3BJIEeKalIlHe 3Hepruio
13 OKHCIEHHA [BYXBAJCHTHOTO jKejie3a B TPeXBaJeHTHOe («iKe-
Je3Hble OaKTepUMN») WJIW U3 OKHUCIEHUA CEePOoBOJOpOJAa IO cep-
HOM KucaoThl («cepHble GakTepum»). Purcupys armochep-
HbIH a30T, NepeBOJsi MHHEPAJbl B PACTBOPHUMYIO GopMy, ye-
BAMBAEMYIO DACTEHUAMH, XEMOCHHTE3UPYIOIIUe DaKTepUH Urpa-
0T BAyXHYIO POJIE B KPYTOBOPOTE BEIIeCTB B IIPUPOJIE.

l'eteporpodusiii Tun oomena semects. OpraHu3MBbl, HeCIO-
co0HBIE CAMU CUHTE3WPOBATE OPraHUYecKHue COeIMHeHNA U3 He-
OpraHMUYECKMX, HY}KAAIOTCHA B JOCTaBKe MX U3 OKpyKalouiei
cpensl. Takme opranuaMbl HassBAIOT rereporpodamvu. K aum
OTHOCUTCH OONBIIMHCTBO DaKTepui, rPUOBI U BCe KUBOTHEIE.
M UBOTHEIE TTOEAAIOT JPYTUX YKUBOTHBIX ¥ PACTEHUA U ITOJIYYaI0T

5 — B. B. 3axapos, 10 1.
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¢ mumed roToBble YIVIEBOABI, YKUDHI, OeIKH M HYKJICHHOBLIE
KHCJIOTHI. B X071 :KUBHeIeATeILHOCTH IPOUCXOAUT PACIIeILIeHHe
oTHX BerecTB. U3 yacTu 0cBOGOAMBIINXCA IIPH 9TOM MOJNEKYJT —
PJIIOKO3bl, aMUHOKHCJIOT, HYKJIEOTHAOB M AD. CHHTE3HPYIOTCA
OoJsiee CIOKHBIE OPraHMYECKHE COeXHHEHHS, CBOMCTBEHHBIE
AaHHOMY OPraHM3My, — IVIMKOT€H, JKUDBI, OJIKH, HYKJIEHHO-
BBIE KHCJIOTEI. [Ipyras yacTs MOJEKYJ pacierigeTcs, i 0CBO-

Gosxaromasncsa Ipy 9TOM SHEPIUst UCTIONb3YeTCS JJIS KUSHE e -
TEJbHOCTH.

Summary

-‘“ Processes of biosynthesis continuously take place in
the cells. With the help of enzymes rather simple
organic substances are transformed into complicated
high-molecular ones: proteins are formed from ami-
noacids, multimolecular carbohydrates — from simple
carbohydrates, nucleotides — from nitrogenic bases
and carbohydrates, DNA and RNA — from nucleotides.
All the reactions of biosynthesis in the organism are
called assimilation. The opposite process, that includes
destruction of organic compounds, is dissimilation.
The energy, derived from dissimilation reactions is
necessary for the process of biosynthesis.
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18 pa3 Gonee 3¢(eKTHBHO C IHEPTETHIECKONH TOUKH
3peHns, 4eM aHAIPOOHBIH INIMKOIN3.

4. Hauboaee sa¢pdexrusuoii popmoi porocnnresa ABIA-
eTcs Takas, MIPU KOTOPOH B KadecTBe MCTOYHHMKA BO-

AOPOJa HCIOJIB3yeTcHd BOAA.

Bornpocekl gng nOBTOPeHMs 1 3afaHnA

OnopHbie TOHKK

@ 1. Mera6onm3m CKJIAABIBAETCH M3 JBYX TECHO B3aMMO-
CBA3aHHBIX H NPOTHBONOJOMKHO HANPABJICHHBIX IIPO-
1I[ECCOB: ACCHMMIAAIMH M THCCHMHISIHH.

2. llopasasioniee GOJNBIIMHCTBO IMPONECCOB JKH3HEIe-
TEJbHOCTH, NPOTEeKAIOIHUX B KIeTKe, TPeOyloT 3aTpar
sHepruu B Buae AT®,

3. Pacmenienne riioKo3bl y a9pOOHBIX OPraHN3MOB, IPH
KOTOPOM 3a 6€CKHCJIOPOAHBIM ITANOM CJeAyeT paciie-
IJICHHEe MOJOYHOM KHCJIOTHI C y9aCTHEM KHCJI0DPOaa, B

Q 1. Yro Takoe guccumunanua? OxapakTepusyiTe STalsl
% JMCCHMUIATUH.
2. B uem sakmiouaercsa poiab AT® B o6MeHe BellecTB B
KieTKe?
3. Pacckaskure 00 sHepreruueckoM obOMeHe B KJIETKe Ha
npuMepe paclienJeHus III0K035I.
4. Kaxue THIIBI INTAHUA OPraHN3MOB BaAM U3BECTHBI?
5. Kakue opraHM3MBl HA3bIBAIOT ABTOTPODHBIME?
6. OxapakTepuayiiTe CBETOBYIO B TEMHOBYIO (Qassl (oro-
CHHTEe3a.
7. Ilouemy B peayabTaTe (POTOCHHTE3a y 3€JeHBIX pacre-
Uit B armocdepy BbIJeNseTCA CBOOOMHBIN KHCIO-
poxn?
8. Yro Takoe xemocuHTe3?
9. Kakue opraEuaMbl HassBawT rereporpodusimu? Ilpu-
BeJAUTEe IPUMEDHIL.

Hcnone3ya cloBapHEIil 3anac pyopuk «TepMuHONIOTHA» U
«Summary», IepeBeiuTe HA AHNIANCKMH A3BIK TYHKTHL « Onop-
HbBIX TOYEK?».

[epMUHONOrNA

. KaxoMy TepMUHY, YKa3aHHOMY B JIeBOM KOJIOHKE,
D moabepuTe COOTBETCTBYIOIIEe eMy OIpeZeseHue,
IIpUBE/IEHHOE B IIPABOIl KOJIOHKE Ha PYCCKOM U aHT-
JUNCKOM sI3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

5*
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1. Meraboauzm
Metabolism

A. Tleperox uadopmanuu ua
nocaenoBaTeIbHOCTHA KofoHoB u-PHE

B IIOCJEI0BATENILHOCTh AMHUHOKHCIIOT
DOJUOENTHIHON Ienu.

Transference of information from

the consequence of i-RNA codons to the
consequence of aminoacids in polypeptide
chain.

Bonpocsl ans obcyxaeHns :

2. Anaboausm
Anabolism

B. IlepeBox HacneacTBeHHOM MHGOPMALTY
M3 ocJieloBaTeIbHOCTH KogoHos [[THE

B IOCJI€I0OBATENILHOCTL KOoHOB 1-PHE.
OcymecTBiasercs nyTeM MATPUIHOIO
cunresa u-PHK na oxnoii us neneit THK.
Transference of hereditary information
from the consequence of DNA codons to the
consequence of i-RNA codons. Takes place
by means of i-RNA matrix synthesis on one
of the DNA strands.

210 Kaxue opranusMbl HasssaioT aBrorpodhaeiMEA? Ha kakue
1 ]' TPYIIEI NOAPA3AENA0T ABTOTPO(GOB?

Kaxos MexanusM o6pazoBaHusa cBOOOJHOI0 KHCIOPO/AA B
pesyabprare (DOTOCHHTE3a ¥ 3eJIeHBIX pacTennit? B uem
6HOJIOTUYECKOEe U 9KOJIOFHYECKOe 3HAYeHNEe 3TOT0
mpouecca?

T'ze, B peayibTaTe KAKUX NpeobpasoBaHU MOJIEKYJI X B
KAKOM KOJHUYecTBe obpasyercs A’I‘CD YV KHUBBIX
opraHuamos?

0630p U3y4eHHOro maTtepuana rnasbl 4

OCHOBHbIe MNoIOXeHUA

3. Kara6omuam
Catabolism

B. CoBokynuocTs npomeccos o6MeHa
BEIIECTB B OPraHu3Me.

The whole complex of substance exchange
in a cell.

4. Tpancaaunus
Translation

I'. ®uanonoro-6HoxuMHIECKHE OPOIECCHI,
HalpaBJIeHHbIE HA YCBOGHUE KIETKOH
NHINEBBIX BEIECTB, B X0 KOTOPHIX
CO3JIaeTCH ee Teso.

Physio-biochemical processes in an
organism directed towards assimilation of
nutritive substances by a cell, due to which
its body is being constructed.

5. Tpanckpunuus
Transcription

. Pu3nonoro-6HOXNMHYECKUe ITPOIeCeHI,
HanpasJeHHbIe HA PacllenIe e
OPraHWYeCKHUX BEIeCTR, B XOe KOTOPBIX
BRIJIeIACTCH 9HEePIud.

Physio-biochemical processes of
dissimilation of organic substances, during
which the energy is being educed.

CymuocTs MeTabonmama 3akjioUaercsa B npeobpasoBaHUN
BEI[eCTB U DHEPIUM.

Peaknum oOMeHa BeINECTB CKJAABIBAIOTCA M3 B3aUMOCBJ-
3aHHBIX, HO PA3HOHANPABJEHHBIX IIPOIECCOB ACCHMMJIALNH H
AMCCUMMJIAINH, COrJIACOBAHHOCTE KOTOPBIX obecliedynBaer ro-
MEeoCTa3 Oprasusma.

TeHeTHYeCKUIi KO — 9TO UCTOPHYECKH CIIOXKHMBIIAACH OP-
raausanna moaexysa [JTHK u PHK, nopu KoTOopoii HacjaeACTBeH-
Hasg HH(MOpPMAaIMF 0 IPU3HAKAX U CBOMCTBAX OPraHM3Ma OKasbl-
BaeTcHA 3aKJIOUEHHON B HOCIeI0BaTeIbHOCTH HYKIEOTHIOB.

DHepreTuuecKkuii oOMeH opraHu3Ma WM KJIeTKH BKJIIouaeT
TPH 2Tana: NOArOTOBUTENbHEIN — paciienjiesne 6MonoaInmMepoB
MUY 10 MOHOMEPOB, 6€CKHCIOPO/IHOE pacilenjieHne — A0 IIpo-
MesKYTOUHBIX MPOAYKTOB M KHCJIOPOAHOE paclienjeHue — J0
KOHEUYHBIX MPOAYKTOB. TOABKO ZiBa MOCJIEHUX ITAIa COIPOBO-
smpaores obpasosanuem ATD.

MpobnemHble obnactu

Kax peanusyercs HacJeACTBeHHaA HH(pOPMALUA O IPU3HA-
kax u cpoiicrBax [ITHK- u PHK-copepsxamux Bupycos?

B uem zaxjaiouaercsa 6HOJOTHISCKUIN CMBICI H30BITOYHOCTH
FeHeTUYeCKOoro Koaa?
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Kaxum obpasom peanuayercs HaciaeACTBeHHas MHDOpMA-
1A 0 CTPYKTYPe U QyHKIUAX HeOEeJIKOBBIX MOJIEKYJI, CHHTE3H-
PVEMEIX B KJIeTKe?

Kak BEI cunTaere, MOKHO JIM TOBLICHTE a(phexTUBHOCTE (o-
TocuHTE3a?

[MpuknagHbie acnekTbl

Kax Br1 gymaere, kakuM 06pasoM MOKHO IIOBBICUTH ek -
THBHOCTH (DOTOCUHTE3a Y 3€JIeHBIX PACTEHUIL?

Kakmne nmpumepsl, XapaKkTepH3yIOI[HAe HCIOJIb30BAHUE 0CO-
berHOCTEl MeTabONMM3MA JKMBBIX OPraHU3MOB B Me{HIIUHE, CEJIb-
CKOM X03AMCTBE U APYIMX OTPAC/IAX, BBl MOXKeTe NpuBecTu?

3apnaHus

Hanumure ypaBHeHNA peaKIuil CBeTOBOH U TeMHOBOI (has
(orocurTesa. O603HaAUBTE TYTH [IEPEHOCA IEKTPOHOB U IIPOTO-
HOB.

OxapaxTepusyiiTe pasjiuuyHble PeaKnuu GECKMCIOPOIHOTO
paciienyieHusa IJIIOK03bl ¥ aHAPOOHBIX M aspOOHBIX OPraHu3-
MOB.

Onumure mponece pacienyieHust OPraHUYecKUX MOJEKYI
IIPX YYaCTUH KHCIOPOJa B KJIETKaX a3po0HBIX OPraHU3MOB.

fnaBa

CrpoeHue
U PYHKLUWN KNETOK

Jas pasnoo6pa3Heliuiux s1eMeHmapHblx wacmeil
0p2aHU3MO8 cyuecmeyem o0uLLlL NPUHLUN CIMPOeHUSA

u pazeumus, u IMUM RPUHYUNOM AE6AAEMCA 00pa306aHUE
KJLeMOK.

T. lleann

Buoxumuyeckue npespau,eHus Hepa3pbl6HO
C85A3AHbL C MeMU CMPYKMYPAMU

HCUBOIL KIIeMKU, KOMopbLe omaeiaom

3a 8blnoJiHeHue moil uiu UHOU PYHKYUU.
Takxue cmpykmypbvl NOLYHULU HA3BAHUE
opzanoudos8, max Kax, nodobHO opzaHam
Uenozo opzaHu3mMa, 8blNOJLHAIOM
cneyuguueckyro pynryuio. Cospemertole
memoovl uccaedo8anusl n0360AULU
O0u0J102am YCmaHo8UmMb, XImMo no CmpoeHuio
KAeMmKU 8ce Juesble cyujecmaa ciedyem
deaumsv HA OpzaHU3MbL «Oe3BA0epHbLE» —
npokxapuomut (6yKeanvio — dosdepHbLe )
u «a0epHble» — IYKAPUOMLbL.

B 2pynny npoxapuom nonanu

6ce baxmepuu u cuHe3enenvle (Yuaneu),
a 8 zpynny sykxapuom — zpuosl,
pacmenus u HUBOMHbLe.
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B macrosmee BpeMs BBIAENAAIOT ABA YPOBHA KJIETOUHOM
OpraHM3anuu: TPOKAPUOTHYECKHUH U dyKapuorudeckuii. IIpo-
KapuoTudecKue OpPraHu3Mbl COXPAHAIOT YepTsl riybouaiimeit
APEeBHOCTH: OHU OYEHBL MpPocTOo yerpoensl. Ha sToMm ocHOBaHMHM
HMX BBIZICJIAIOT B CAMOCTOATEIBHOE APCTBO. JYKAPUOTHYECKHE
OpraHM3MBI COJEPIKAT OTPaHHYEHHOEe 000JI0YKOM SI/IPO, a TaAKKe
CJIOKHO YCTPOEHHBIE «DHEPreTHYeCKue CTAHIIUNN Y — MHUTOXOH-
Apun. MHBIMA C/I0BaMH, BCE KJIETKH «SJEPHBIX» — 3YKAPUOT —
BBICOKO OPraHU30BaHBI, MPHUCHOCOOJEHBI K MOTPEOIeHUI0 KHAC-
JIOpOJia U TMO3TOMY MOTYT HPOUSBOAHUTE HOJIBIIOE KOJIHUIECTBO
DHEepPTHH.

5 . 1 . [pokapuoTuyeckas knetka

BakTepun npencraBafioTr co6oi THIWYHEIE TPOKAPHOTHIE-
cKkue kjaerku. OHM KUBYT NOBCIOAY: B BOZAE, B IOYBE, B ITHIIE-
BBIX npoaykTax. OHE o6uTaroT B caMoit riry6okoi KOTIOBUHE
B OKeaHe M HA BbICOYaiIlell ropHoii BepiinHe 3eMan — DBepe-
CTe, UX HAXOJAT BO NbJaX APDKTHKH U AHTAPKTHLI, B IOA3EM-
HBIX MCTOYHHKAX TFOPAYUX BOJ, BEPXHUX CJI0AX aTMochepsl.
Vike aT0T nepedeHs yCIOBUN OOMTAHUS IOKA3BIBAET, KAKOil
BBICOKOM CTENeHbIO IPUCIOCOOIeHHOCTH 06J1aai0T TPOKAPHO-
THYeCKHe OPraHM3Mbl, HECMOTPSA HA IPOCTOTY CBOEI'0 CTPOCHHA.
BakTepuu npeacTaBisioT co60it NPUMUTHABHEIE (POPMBI HKUSHH,
¥ MOKHO NIPEANOJNIOKHUTh, 9TO OHU OTHOCATCH K TOMY THITY MKHU-
BBIX CYIIECTB, KOTOpbIE NOABUINCH HA CAMBIX DAHHHX JTanax
pPasBUTHA ¥KHU3HA Ha 3eMJie.

Io-Buaumomy, nepBoHAYANBHO GAKTEPUH KUJIM B MODPHAX;
OT HUX, BEPOATHO, U IPOUSOIIIHA COBDEMEHHbIE MUKDPOOPTaHU3-
Mbl. JesI0BeK MO3HAKOMMIICA ¢ MUPOM MUKPOGOB CPABHUTEIHHO
HEeJaBHO, JHIIb NOCJE TOI'0, KAK HAYVUNJICA U3TOTOBJIATE JTAHSEI
(XVII B.), marormiue J0CTATOYHO CHILHOE yBeIHYenue. Passurue
TEeXHUKH B MOCJEAYIONHe BeKa MO3BOJNJIO MOAPOOHO U3YUNTH
DaxTepum u Apyrue NpoKapuOTUYECKHEe OPraHU3MBbI.

OcranosuMcs Ha 0COOEHHOCTAX CTPOCHUA KICTKY GaKTepHil
(puc. 5.1). Pasmepsl 6aKkTepHUabHBIX KJIETOK KOJIEOIIOTCH B IIIH-
pokux mpegenax: or 1 go 10—15 mxm. Ilo dopme BoIAEAAIOT
IIapOBUAHBIE KIETKH — KOKKH, BBITAHYTHIE — MATOYKH, WA

R AHK ® Mesocoma

*%%  Pubocombl (BnsiumuBaHue
LinTonnaamarnieckas membpaHsi)
membpana — KneTto4yHas cTeHka

@e Cexpervpyembie W 3anacHbie BellecTsa

Pue. 5.1. Cxema empoeHus npoKapuomuiecKux wiemork

GanMIIBl, ¥ U3BUTHIE — COUPHILIL (puc. 5.2). B saBucumocTn
OT TOT0, K KAKOMY BHAY OTHOCSTCA MUKPOOPraHU3MBbI, OHH CY-
[IECTBYIOT WJIM 110 OTAENBHOCTH, MJIH 006pasyoT XapakTepHbIe
ckomnenuda. Hanmpumep, CTPENTOKOKK, BBI3BIBAIOIIAHN BOCTIAIH-
TexbHbIe 3a60/IeBaHNA Y UeJOBeKa U )KUBOTHHIX, 00pasyer Le-
MOYKH M3 HECKONbKUX GaKTepuaNsbHBIX KIeTOK; CTAQHUIOKOKK,
nopakalomuii AsIxaTeJbHbIe IIyTH Y eTe#, pacTeT B B obpa-
30BaHUIl, HATIOMUHAIONUX KUCTh BuHOrpaja. ITo xapakrepy Ta-
KHUX CKOIUICHHIT HaKTepUaNbHBIX KJIETOK ¥ M0 0CODEHHOCTH MX
MUBHEAeATeTHHOCTH MUKDPOOMOJIOTH MOT'YT ONPEeNesnTh, K Ka-
KOMY BH/IY OTHOCHTCS BBHIJIeJIEHHEIH MUKPOOPTaHU3M.

o cBoMM (PUBHOIOrNIECKUM CBOMCTBAM OaKTEPHU OBOJIb-
HO pasHoo6pasHel. OHE MOTYT KUTh MJIHM TOJBKO B a9POOHBIX,
HJTH TOJBKO B AHASPOOHBIX YCIOBUAX, UK B Tex u Apyrux. He-
06X0IMMYIO UM JHEPIUI0 OHU MOJIyUaloT B IPoIecce AbIXaHusd,
6poskenus nan GorocunTesa. PAA BUAOB COAEPIKUT Pa3IHIHBIC
nurMeHTHl. MHOTHE GaKTepUy IapasuTHPYIOT B OPraHu3Me X H-
BOTHBIX WJIM PAacTeHuit, BbI3biBad y HUX 3abonesanus. CpaBHH-
TeJbHO HeAABHO OBLIM OTKPHITH DaKTepuu, NapasuTupyommue
Ha aApyrux OakTepuAx.

\
|
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Pue. 5.2. ®opma u ézaumnoe pacnonomenue 6axmepuii:
1 — nanouku, 2—4 — goxwu, 5 — cnupunav

OcHoBHas ocobeHHOCTD CTPOeHUs HaKTepHit — OTCYyTCTBHE
AApa, orpaHn4YeHHoro obonoukoi. Hacnencreennas nundopmanus
Y HEX 3aKJIIOYEHA B OZHOM XpoMocome. BakTepuansaas XpoMoco-
Ma, cocroaman us oguoi monexkyasl [JTHK, nmeer hopmy Konb-
na m norpyxenHa B unurongasmy. JJTHK y Gakrepuit He 06-
pasyeT KOMILIEKCOB ¢ GeJKaMH, U HO3TOMY NOAaBJAIOIIEe
GONBINMHCTBO HAC/EJCTBEHHAIX 3a/JATKOB — I'€HOB, BXOAAIIMX
B COCTAB XPOMOCOMBI, «paboTaer», T.e. ¢ HUX HENpPEephIBHO
CUMTBIBAETCA HacAeAcTBeHHaA mHGopMauua. BakrepmanbHasn
KJIeTKa OKpysKkeHa membpanoii (cm. puc. 5.1), oraenaionieit mu-
TOILIA3MY OT KJIETOYHOU CTeHKH, 00pa30BAHHOM CIOKHBIM reTe-
pononMMepHbIM BemmecTBoM. B nuronsasme mem6Gpan maio.
B neit naxoaaTcs pubocoMBbl, OCYIIECTBIAIONHE CUHTE3 GeIKOB.
Bce gepmenTsi, obecneunBaoniue NpoONeCChl MUSHE AT b-
HoctTH GakTepuii, AMPPY3HO pacceAHBI MO IHUTOILIAZME HJIH
IpPAKPenJieHbl K BHYTPeHHel HOBePXHOCTH MeMOpaHbl. ¥ MHO-
TUX MUKDPOOPraHU3MOB BHYTPH KJETKH OTHKJIALBIBAIOTCSH 3a-
nacHble BeIIeCTBa — MOJHUCAXapHAbl, KUDBI, nmoaudocharTsl.
9TH BemlecTsa, BKJIIOYAACh B OOMEHHEIE IIPOIECChI, MOTYT IIPO-
AJIEBATH JKM3HB KJETKH B OTCYTCTBHE BHEITHHUX HUCTOUYHHKOB
DHEPTHH.

BakTepuu pasmuokaiores denenuenm nadeoe. Ilocue pexy-
IIAKANUHA KOJbIEBOM XPOMOCOMBI M YAJIUHEHUA KJICTKH I0CTe-
IIeHHO 00pasyeTcs nonepeyHasn MeperopoaKa, a 3aTeM JOUYepHHUe
KJIETKH PACXOAATCS WM OCTAIOTCSA CBABAHHBIMY B XapaKTepHbIe
IPpyHObl — IeIOYKH, HaKeThl U T. A. UHOrIa pasMHOKEeHHIO
HnpeAIIecTBYeT MOJIOBOM IIPOLece, CYIIHOCTh KOTOPOIo 3aKJII0Ya-
ercsa B oOMeHe reHeTHYeCKHUM MaTePUAaJOM ¥ BOSHUKHOBEHUH HO-
BBIX KOMOMHAUMH IreHOB B 0aKTepUaNIbLHON XpoMocoMe.
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Puc. 5.3.
Cospeswasn cnopa
a 0axmepuanibHoll
Kaemie

MuoruM 6aKTepHAM CBOHRCTBEHHO cnopoobpasosanue. Cro-
phl BOBHUKAKOT, KaK NMPaBUJIO, KOIZa OI[yINaeTcA HeJOCTaTOK
B IATATEJNHLHBIX BelleCTBAX MJIM KOTZa B cpeZie B U30bITKe HAKa-
NJIMBAIOTCHA NPOAYKTHI 06MeHa. Criopoobpa3oBaHue HAYMHAETCA
¢ OTIIHYPOBBIBAHUA YACTHU IIUTOIJIA3MBI OT MATEPUHCKOMN KJIeT-
ku. OTHIHYpPOBaBIIAACH YACTh COJEPIKHUT XPOMOCOMY M OKpYKe-
Ha Membpanoii (puc. 5.3). BaTeM criopa OKPYIKaeTcA KIeTOIHON
cTeHKOoi, HepeIKo MHOrocoiiHo. ITponecesl XKu3HeAeATENILHO-
CTH BHYTPHM CIOD HpaKTHuecku npekpamaiorcsa. Cnopsl 6axre-
puii B CYXOM COCTOSHHM OY€Hb YCTOMYHUBEI U MOTYT COXPaHATH
YKUBHECIOCOOHOCTH MHOTHE COTHH U Jake THICAYH JIEeT, BhlAep-
'KUBad pesKue Kojebanua TeMneparypsl. IIpumepom sToro Mo-
I'VT CJIY2KHUTh CIOPbI, O0HAPYKeHHBIe B IPEBHUX 3aXOPOHEHUAX
(MyMUH IPEBHAX erUNTAH, 3aMachl MUIIEBLIX IPOAYKTOB B pas-
JIMYHBIX Nenepax), Ipu CTePUJILHOM OypeHuH JIBA0B, OKPYKaio-
mux Hxuei nomoc. Ilonagas B 6aaronpuAaTHBIE YCIOBHA, CIIO-
pBI TPeodpasyIoTes B AKTUBHYIO GaKTepHANbHYIO KJIeTKY. ¥4e-
HBIe-MUKPOOMOJIOrH BEIPACTHIHN KOJIOHNY MUKDOOPraHU3MOB U3
crop, oKasaBmuxcsa B obpasue JbAa, Bo3pacT Koroporo 10—
12 reIC. NET.

Cnopsl 60/1e3HETBOPHBIX OaKTepuil, B IOKOSAMIEMCHA COCTOA-
HUY IPOJIesKaBIINe MEOTHE TO/BI B 3eMJIe, TTonajas B BoAy (npu
PAasIMYHOTO POAA HPPUTAIINOHHBIX MEPONPUATHAX), MOTYT CJIY-
JKHTHh NPUYMHON BO3HUKHOBEHMSA BCIBIIIEK HH(PEKIMOHHBIX
saboneBanuit. Tax, HanpuMep, MaJOYKHU CHOMPCKON A3BBI CO-
XPaHAIT KU3HECTIOCOOHOCTH, OCTAaBasAch B BUAe crop bosee
30 mer.

Taxkum obpasom, cmopoofpasoBaHue y NPOKAPHOT ABJIAET-
CH ATAIIOM KHM3HEHHOIO IIMKJa, o0ecrmednBaloiuM IIeperxu-
BaHue HeGJIaronpHATHBIX YCIOBHH OKpykalomei cpeasi. Kpo-
Me 3TOr0 B COCTOAHHMH CIIOP MOXKET HPOMCXOJUTH PACHpPOCT-
paHeHHe MHKDPOOPraHM3MOB IIPH IOMOINK BeTpPa U APYTrHMH
crnocobaMu.
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Summary

e

Recently two levels of cell organization are distinguished:
procaryotic and eucaryotic ones. In procaryotic organ-
isms many ancient features have remained, including
the simplicity of their structure. Thus, they have no
nuclei separated from protoplasm by a membrane, no
special ability to reproduce organelles, and no skeleton
like formations in cytoplasm. Because of these fea-
tures, they are excluded to a separate Kingdom of pro-
caryotic microorganisms. Eubacteriums and cianobac-
teriums are considered the most important represen-
tatives of this Kingdom, and archaeobacteriums have
remained the most similar to ancient ancestors.

DMUHONOTUA

OnopHble ToOYKU

@l.

2.

3.

Y NpOKapMoOT reHeTHYeCKHil MaTepHal KJIeTKH Npe-
CTaBJeH OHOH KoableBoi moxexynoi JTHK.

Bce Gaxrepun, cuHe3eJeHble ¥ MHKOILIA3MbI rario-
H/IHBI, T. €. COAEPIKAT OJIHY KOIHIO I'eHOB.

B xiaerkax nmMpoKapHOTHYECKMX OPraHM3MOB MPAKTH-
YeCKH HEeT BHYTPeHHHX MeMOpaH, mo3TomMy GOJBIINH-
¢TBO (hepmenTor 1uddy3HO pacHpoCTPaAHEHO O IHTO-
njrasme.

BOI’IpOCbI 4718 NOBTOPeHunA 1M 3aaHnA

Y
2.

3.
4.
5.
6.

Yro Takoe OpraHOUABI KJIETKU?

Ha uem ocHOBaHO JeJIeHMe BCEX KUBBIX OPraHU3MOB HA
JBe IPYIIBI — MPOKAPUOT U SYKAPHOT?

Kaxwne opranusMsl OTHOCATCS K IpoxapuoTam?
Onumure crpoeHne 6aKTepUaTbLHON KIETKH.

Kaxk pasmuoxkaoTcsa 6akrepun?

B uem cymHOCTH poIecca cnopoobpasoBanuda y bakTe-
puii?

Ucnoneays cnoBapHbIl 3anac pyopuk «TepmuHOMOTHA»
u «Summary», nepeBeJiuTe HA AHTIUHCKHI A3BIK NYHKTH «Omop-
HBEIX TOYEK».

S

1. Konsneran

KasxaomMy TepMUHY, YKa3aHHOMY B JIEBOH KOJIOHKE,
noxbepuTe COOTBETCTBYIOIIEe eMy OIpejesieHue,
IIpUBe/IeHHOE B IPABOU KOJIOHKE Ha PYCCKOM Y aHT-
JHUUCKOM A3BIKaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

A. KoMnakTHO yIaKOBaHHEIH yU4acTOK

Xpomocoma HAPYKHOM IUTOIIA3MATHIECKON
Circular mMeMOpaHsI.
chromosome Compactly packed area of external

2. Mesocoma
Mesosome

3. Cnopoobpasosa-

HHE

Sporification

4. Bakrepnu
Bacteria

cytoplasmic membrane.

B. Han6osiee I pUMHUTUBHEIE
amebomono6HEIe IPEICTABUTEH [aPCTBa
ITIpoxkapmor,

He UMEeIIIHe KJIeTOYHOH CTeHKH.

The most primitive, amoeba-like
representatives of the Procaryots’
Kingdom, that have no cell wall.

B. ®oToCHHTE3UDYIOIHE
MPOKAPHOTHIECKHE OPTaHU3MBI;

y HEKOTODPBIX M3 HUX NUIMEeHTHBIA KOMILIEKC
CXO/IeH ¢ TAKOBBIM Y BEICIIHX DACTEHHH.
Photosynthetic procaryotic organisms;
some of them have similar to higher plants
complex of pigments.

. 9ran }XU3HEeHHOT'0 IUKJIA MHOI'HX
NPOKAPHOT, CBA3AHHBIHN C Nepe)KUBaHUEM
HeB6JIarOnpHUATHEIX YCJIOBHMA.

The stage of life cycle in many procaryots,
connected with survival in unfavourable
conditions.
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5.* IlnanobaxTepuu . IIpokapuoTsi, COXpPaHUBIINE YEPTH

naea 5 \ CrpoeHue 1 QyHKUMW KNeTOkK 143

Cianobacteria JAPEBHOCTH; YACTO aHA3POOHEIE.
Procaryots, that remained similar
to the ancestors; often
anaerobic.
6.* ApxeoGaxrepun E. Pasroo6GpasHbie 0 CTPOEHHIO
Archaeobacteria ¥ 0COOEHHOCTAM JKH3HEJeATeIbHOCTH

NPOKAaPUOTHYECKHE OPTaHH3MBbI.

Diverse in structure and in peculiarities
of vital activity procaryotic

organisms.

7.* Mukonaasmsl
Mycoplasms

JK. HacynencreeHuBI MaTepran
OPOKAPHOTHUYECKON KJIETKH B BHJE
Koasnesoi moneryas: [JTHE.
Hereditary material of a procaryotic
cell in a form of annular DNA
molecule.

Bonpockl ans obcyxaeHns

B gyem 3axiIouaeTca 3HAYEHUE IPOKAPHOT B 6uoneHosax?
Kaxosa ux skosormgeckas poys?

2]

| ==

Kakxum o6pasom 601€3HETBOPHEIE MUK DOOPTraHU3MBbI
BJIMAIOT HAa COCTOAHNE MaKpoopraausma (xossuga)?

5 . 2 « JyKapmnoTU4ecKan Knertka

JyKapHOTHYECKHUE KJIETKH CaMBIX Pa3HOOOPA3HBIX OPraHUa-
MOB — OT HPOCTEHINNX (KOPHEHOKKHU, KI'YTUKOBbIE, HHDY30-
PHH ¥ [D.) 0 BBICIINX PACTEHUIN U JKUBOTHEIX — OT/IMYAIOTCH U
CJIOKHOCTBIO U pasHooOpasueM cTpoeHus (puc. 5.4). Ha pucys-
Ke IpelCcTaBJeHbl 3YKaPHOTUYECKHAE KJIETKY Kak OJHOKJIeTOY-
HBIX (14 — ameba, 15 — cyBoiika, 16 — sBriena senenas), Tak

Puc. 5.4. Pasauunvie ayxapuomuiecKue Kremxu

1 MHOTOKJIETOUHBIX — pacrenuit (1—6) m sxuBoTHEIX (7T—13).
THNUYHOMN KJIETK! B IPUPOJE He CYIIecTBYeT, HO BCe ayKapuo-
TUYEeCKHEe KJeTKH NOMOJIOTMYHBI, H Y ThICAY PA3JIM4HBIX THIIOB
KJIEeTOK MOXHO BBIZIEJINTH OOI[Me YepThl CTPOEHUS, XapaKkTep-
HBIE IS KJIETOK IpeJCcTaBUTeeil Pa3JIMYHBIX HApPCTB JXHBOK
npupoasl (puc. 5.5). Kasxxaas KjeTka COCTOUT U3 IBYX BayKHeH-
MIMX, HEPA3PLIBHO CBA3AHHBIX MeXJAy coboi uacTed — IHUTO-
nJIasMbl B gApa.

5.2.1. Uutonnasma

B nuronnasmMe HAXOAUTCH LB PAL CTPYKTYD, KaK1asa u3
KOTOPBIX UMeeT 3aKOHOMEpPHBIE ocobeHHOCTH CTPOEHHUA U IIOBE-
JeéHHUuA B pa3JIHYHLBIEe IIepHOALbI HHU3HeOeATEeJbHOCTH KJEeTKH.
Kakpasa u3 aTUX CTPYKTYP — OPraHoMA0B, WJIM OpraHeJI, —
obianaer onpenenesHon Gyaxuueii. Ecrs opraHousl, CBOMCT-
BeHHEIEe BCeM KJileTKaM, — MHTOXOHJIpPHH, RJIETD‘IHHI"I IIe’Tp,
anmapar FOJII:,I[}RH, pPIﬁOCOMBI, JHOoOImMasMaTH4YecKada CeThb, JIHM-
30COMBI, 4 TAKJ)KE OPraHOW/bI, MPHUCYIIHE TOJBKO OIpeJeseH-
HBEIM TUIIAM KJIeTOK, — MHUO(DUOPHUIIBI, PECHUYKHA W DA APY-
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Pue. 5.5. Cxema empoenus ayrxapuomunecioii xnemicu:
A — wcueomnas, B — pacmumenvnan, 1 — A0po ¢ adpoiuicon,
2 — yumonaazmamuueckas membpana, 3 — waremownan
emenka, 4 — nrasmodecma, 5, 6 — andonrazmamuvecrasn
cemv. 7 — nunoyumosnas eaxyons, 8 — annapam
Tonvdncu, 9 — nusocoma, 10 — zeupoewie arnwovenus,
11 — yenmpuonu, 12 — mumoxondpuu,
13 — noaupubocomsi, 14 — saxyonv, 15 — xaoponaacm

rux. Oprasousipl — MOCTOAHHBIE, YXHU3HEHHO BAsKHbIE COCTAB-
HBIe YaCTH IIATOIIA3MEl KJIETOK.

B nuronnasme oTKIAABIBAIOTCA TAKsKe DA3JMUYHEIE BEIle-
CTBA — BKJOYEHNA. BKIIOYeHUAMU HA3HIBAIOT HEHOCTOAHHBIE
CTPYKTYPBI HUTONJA3MBbI (a4 MHOTAA U sAApa), KOTOPHIE B OT-
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Pue. 5.6.
Buonozuuecrkan
MemOpana:

1 — benru
memoparnt,

2 — 0deolinoil caoil
pochoaunudos

JAYHe OT OPraHOMAOB TO BO3ZHUKAIOT, TO MCYE3al0T B IIpolecce
JKUBHENeATeJbHOCTH KJIeTKH. IIIoTHBIe BKIIOYEHUA HPHUCYT-
¢TBYIOT B )OpMe IpaHyJI, )KUAKHe — 3aKJIIYeHbl B Bakyoau. B
[IpOIlecce YKU3HEJeATEJbHOCTH B KJIeTKaX HAKAILIABAIOTCH IPO-
JYKTBHI OOMeHa BellecTB (IUIMEeHThI, 6eJIKOBBIE TPAHYJIBI B CEK-
PETOPHBIX KJETKaxX) WX 3allacHble IIHTATEJIbHbLIE BelecTBa
(r7pI0KM IIHKOTeHa, KallJiyu JKUpa).

B ocHo6e cmpyKmMYpHOIU 0P2aHU3AUUL KACMKU Jelcum
MeMOPAHHBLIL NPUHYUN cMpPpoeHUA. ITO 03HAYAET, YTO KJIeTKa
B OCHOBHOM HocTpoeHa u3 MeMbpan. Bce MeMOpaHbI UMEIOT CXOJ-
Hoe cTpoeHHe. B HacTosAmIee BpeMA 00IIenIpHUHEATA MOJEJb MO3a-
WYHOrO CTpoeHus membpaH (puc. 5.6). B coorBercTBUHM ¢ 9TH-
MM IpeAcTaBIeHUAMHU Omosoruveckas meMmbGpaHa obOpasoBaHa
JBYM#A pANAMH JUIIHJO0B, B KOTOPbIE HA PA3HYIO IVIyOMHY ¢ Ha-
PYKHOH ¥ BHYTPEHHEH CTOPOHE! IIOrPY KeHbl MHOI'OYHCJIeHHbIE
H pasHooOpasHble MOJIEKY Bl OEJIKOB.

Hapyxnan uuronnasmarndeckan membpana. OHa umeer-
¢ Yy BCEX KJETOK M OTTPAHMYHMBAET COAEDPIKHUMOEe IIHTOIIa3MBbl
OT BHELIHe# cpeanl, o0pasya noBepxHocTh KieTkH. IloBepx-
HOCTE KHBOH KJIETKH HAXOAHTCA B HEIIPEPBIBHOM JABH)KE€HUH,
Ha Heili moaBIAIOTCA BHIPOCTHI M BOIAYNBAHHA, OHA COBEPIIAET
BoJHOOOpasHbIe KojiebDaTeNbHbIe ABMIKEHNAA, B Hel IOCTOSHHO
IepeMelaoTca MaKPOMOJICK Vb,

I'naBHBIN BBIBOJ M3 HAOMIOJAEHUN 38 KIETOYHON MOBEPXHO-
CTBIO 3aKJIOYAETCHA B TOM, YTO OHA HEOJHOPOJHA, CTPYKTypa
IIOBEPXHOCTH B PA3HBIX €€ YYaCTKAaX HeOIuHAKOBAa, PA3JIMYHbI
ux usuogornuecKkue ceoicrea. Takum o6pasoM, TOBEPXHOCTH
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Puc. 5.7. Ilpouecc nuno- u ¢pazoyumosa.
Vuacmue au3ocom 80 6HYMPUKIEMOLHOM NUWEEAPEHUL.
(O63ssacHenue 8 mexcme.)

KJIETKH IpeAcTaBifaer coboit mopgonrozuveckyro u pyrryuo-
HaavHylo mosaury. IloBepxXHOCTH KJIETKH 00JIajaeT BEICOKOM
NPOYHOCTHIO H 3JIACTUYHOCTHIO, JIETKO B OBICTPO BOCCTAHABJIM-
BaeT CBOIO IIeJIOCTHOCTE NPH HeOOIbNINX MOBPEIKACHUAX .
OpHaKko MOBEPXHOCTH KJIETKH He CIUIONTHAA. B nuTonaasma-
THYeCKOi MeMOpaHe ecTh MHOTOYMCJIEHHBIE MeJIbUaifline OTBep-
CTUsS — IIOPhI, Yepe3 KOTOPEIe ¢ MOMOUIbI0 (hepMEHTOB BHYTDPH
KJIeTKH MOI'yT NPOHHKATh MOHBI M MeJKue MojeKkynsl. Kpome
TOro, MOHBLI X MEJIKAEe MOJIEKYJEI MOI'YT HNONAZATH B KJIETKY
HemnocpecCTBeHHO Yepe3 MeMOpany. [locTynienne MOHOB B MO-
JIEKYJI B KJIETKY — He naccusnas auddysusa, a axmusensblil
mpawncnopm, Tpebyiomuii 3atpat sEepruu. TpascnopT BemecTs
HOCHT usbupamenbublii xapakrep. Kierounas memOpana Jer-
KO IpoHHUIlaeMa JJIdA OJHUX BelllecTB U HeIIPOHUIIaeMa A Apy-
rux. Tak, korneHTpanus noHoB K' B KiIeTKe Beeraa BhIIIe, UeM B
oKpy:xaromiei cpene. Hanporus, nouos Na* Becerjia 60oJbI11e B MeK-
KJIeTOUYHOHU xujKocTH. sbupaTenbHas NPOHUNAEMOCTE KJIETOY-
HOIf MeMOpaHbI HOCHT Ha3BaHUe noaynporuyaemocmu. Ilomu-
MO YKa3aHHBIX CIOCOGOB XMMHUUYECKUE COSIMHEHUA U TBepbie
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YACTUIIEI MOTYT MPOHHUKATH B KJIETKY NyTEM NUHO- U pazoyu-
mosza (puc. 5.7). MemGpana Kji1eTok 00pa3yeT BEINAYNBAHUA,
Kpas BRINAUNBAHWNA CMBIKAIOTCSA, 3aXBATHIBAA MEMKKJIETOYHYIO
JKUAKOCTD (IMHOMMTO3) MJAM TBepAble YacTHbl ((paromuros).
[IlnHOIMTO3 — OJMH W3 BAMKHEHIINX U OCHOBHBIX MEXaHU3MOB
[IPOHUKHOBEHUSA B KJIETKY BEHICOKOMOJIEKYJIADHEIX COeIUHEHHA.
Pasmeps! 00pasyomuxcss THHOIATO3HEIX BakyoJsei ot 0,01 xo
1,2 mxmMm (1, 2, 3). Hepes HEKOTOpPOE BpeMdA BAKYOJIb HOTPYyHKaeT-
¢A B ATOIIA3MY ¥ OTIIHYpOBBIBaeTcs (4). Cymecrsyer QyHK-
L MOHAJBHAA CBA3b MEXKAY BAKYOJIAMHA, JOCTABIAIOIIAMH B KJIeT-
Ky pas/JMJHbIe BellecTsa, u tudocomamu (6,7, 8, 9), hepmeHTHI
KOTOPBIX PACIIENJIAIOT 9TH BelllecTsa.

Takum obpasomM, BeCh IIHKJ BHYTPHUKJIETOYHOTO MUIIleBape-
HHUA COCTOMT M3 YeThIpeX IocaefoBaTe bHBIX (has: nocmynae-
Hue BEeLIeCcTB IIyTeM ODUHO- WX (aronuTosa, uX pacujenjieiue
nox peicreueM epMEeHTOB, BEIAENAEMEIX JHU30COMaMH, nepe-
HOC TIPOAYKTOB pacIielJieHUsA B [UTOIIa3My (BCIeACTBHE H3Me-
HEeHUA IPOHUIAEMOCTH MeMOpaHbl BAKYOJIeil) 1, HaKOHell, BhIBe-
JIeHHe Hapy Ky HellepeBapeHHEIX ocTaTkoB. CaMu BAaKyoOJH yII-
JIOTHAIOTCA ¥ NPEBPAIIAOTCA B MEJKHe MATONIasMaTHYIeCKHe
rPaHYIBL.

IuronnasmaTuuecKkas MeMOpaHa BHIIIOTHAET elle OAHY (PyHK-
U0 — 00eCHeUrBAaeT CBA3h MEXIY KJIeTKaMH B TKaHAX MHOTO-
KJIETOYHBIX OPraHN3MORB KaK IIyTeM 00pasoBaHuA MHOTOYMCIIEH-
HBIX CKJAJ0K M BHIPOCTOB, TAK U BCJIEACTBHE BhIJIEJIEHUA KJET-
KaMM IJIOTHOTO IeMEeHTHPYIOIIEro BEIIeCTBa, 3aIllOJHAIOIIETO
MelXKJIeTOYHOE IPOCTPAHCTBO.

JRAoIIAZMATHYCCKAN CeTh. DHAONIA3MaTHIeCKad CeTh —
ATO OPraHOM], KOTOPBIA mpejcTaBiasgeT coboil pa3sBeTBIEHHYIO
ceTh KAHAJIOB U IOJOCTEH B IIUTOILIA3ME KIEeTKH, PACIION0MKEH -
HYIO BOKpYr sazpa u obpasoBanHyio memOpanamu. OcobenHo
MHOI'O KaHAJIOB ATOM CeTH B KIETKaX ¢ MHTeHCHBHEIM 00MeHOM
BemiecTB. B cpegHeM 06/b€M 9HAOIIA3MATHYECKOM CeTH CocTaB-
asiet o1 30 mo 50% Bce#t KIeTKH.

PasnuuaroT ABa BUAa MeMOpaH 5HA0IIa3MATHUECKOM CeTH:
znadrue u wepoxoeamsie. Ha memOpanax raafkoii sHAoMIA3-
MATHYECKOM CeTH HaX0AATCA (DepMeHTHBIE CHCTEMBI, YIaCTBYIO-
1I¥e B JKUPOBOM U yriaeBogHom odmeHe. Taxmue memOpaHsbI 1mpe-
00/181A10T B KJIETKAX CAJIBHBIX JKeJes, Iie OCYIIeCTBIAeTCH CHH-
Te3 JKUPOB, B KJIETKaX NedeHu (CHHTE3 IIIMKOTEHa), B KJIeTKax,
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Manas cybveauHuLa

n-PHK
T-PHK
AmMuHOKMCNOTa

Bonsiwias
cybveauHuLa

MembpaHa
3HA0NNA3MaTUHECKON
cetun

CuHTeaupyemas
nonunenTuaHas uens

INH,

Puc. 5.8. Cxema cmpoenus pubocomst.
Pubocoma, npuxpeniennas ik membpane
andonarazmamuyeckoll cemu, ofecneiusaem npoyecc
MmpaHCAAYUU.
B ee akmusnom yenmpe npoucxodum ezaumodeiicmeue
anmuxodona T-PHE ¢ xodonom unpopmayuonnoil
(mampuunoir ) u-PHEK
foraTeixX 3amacHBIMM NMUTATEIbHBIMH BelllecTBaMu (ceMeHa pac-
rennii). OcHOBHaA (DYHKIUA MIEPOXOBATHIX MeMOpaH SHAONIA3-
MATHYeCKOH ceT — CHUHTe3 0eIKOB, KOTOPLIH OCYIIeCTBIASTCS
B pubocoMax, IPUKPENJIeHHBIX K MeMOpanam.

Ilo kamanaM TPaHCHOPTHPYIOTCH Bel[ecTBa, B TOM 4YHUCIe
CHHTe3WMpPOBaHHBIe HA MeMOpaHax. MemOpaHsl sHAOIIAZMATHYE-
CKOif ceTH BBIIIOJIHAIOT eIle OAHY QYHKIIHI0 — IPOCTPAHCTBEH-
HOTO0 pasjiesieHUus (DEPMEHTHBIX CUCTEM, YTO HEOOXOAMMO 1A UX
[I0CJIeIOBATEJIBHOTO BCTYIJIEHUA B OMOXUMUYECKHe PeaKIium.

Taxum obpasoM, andonsazmamuieckas cemov — obuiasn
BHYMPUKIEMOYHAA YUPKYAAYUOHHAA CUCTREMA, NO KAHAAAM
KOMOopOoilL ocyw,ecmensiemes mpanenopm euwecma, u Ha mem-
Opanax 3mux KAHAL08 HAXO00AMCA MHOZOHUCNEHHbLe (pep-
MeHMmbL, 00eCne UBaULULe HUSHeOCAMeAbHOCMb KAemKU.

Putocomn. PubGocombl peacTasiasioT co6oil chepuueckue
JacTUIkl fuamMerpom 15,0—35,0 HM, cocTosiiue U3 ABYX CY0'b-
enunul (puc. 5.8). OHNM cozepIKaT MPUMEPHO PABHOE KOJIHUYECT-
Bo GenxoB 1 PHK. PubocomMbl mMeIOTCS BO BCeX KJeTKaX, KAk

INPOKapHOTHYeCKHX, TAK U 9YKaPHOTHYECKHX.
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Puc. 5.9. Annapam I'oavdncu: 1 — nyawviperxu, 2 — yucmeprut

Pubocomansaas PHEK (p-PHK) cuaTe3upyercs B sipe Ha MO-
nexyne [IHK oxHo# niau HECKOMBKUX XPOMOCOM B 30HE AJ[PHIIII-
ka. Tam ke popMupyIOTCSa pubGOCOMEBI, KOTODEIE 3aTeM IIOKHUa-
10T s1po. B nuTonyiasmMe pubOCOMBI MOTYT PacnoJararbCca CBO-
f0oaHO HMAM OBITH IPHUKPEIJIEHHBIMH K HapyXXHOH IIOBepX-
HocTH MeMOpaH SHIOIIaA3MAaTHYECKO ceTr. B 3aBucumMocTa o
TUIIA CHHTEe3upyeMoro beska puboCOMBI MOTYT «paboTaTh» IO-
OIMHOYKE UIIH OO0 BeINHATHCA B KOMILJIEKCHI — 7101UPUOOCOMBL.
B rakux KoMiekcax pubocoMbl CBA3aHBI OJHON MOJEKYJIOH
n-PHE.

BenomuauTe, B r1aBe 4 MBI pACCMOTDEJIM MeXaHU3M OmoJIo-
ra4ecKoro cuHTesa teaxa. B aroMm nponecce Ha sTane TpaHCIHA-
MY BAYKHYIO POJIb BBITOJHAIOT pUOOCOMEL: B X AKTUBHOM II€H-
Tpe MPOUCXOAUT BaaumojeiicTere aarukogona T-PHK ¢ xozo-
nom n-PHK. BcmoMENM Takke, YTO puOOCOMBI IEepeABUTranTCA
no moneryiae u-PHK rpunser sa Tpunierom. CinezosartensHo,
rraBHad sazada pudOCOM 3aKJII0OUaeTCA B TOM, YTOOBI cAesaTh
konouel PHK nociedosamenvro HOCTYIHBIMH IJIA KOHTAKTAa
c aarurogonamu T-PHK. 3o mosBonsieT Bcerja peajin3oBEIBATE
OJIHY M TY ’Ke TocaegoBaTeabHocTh HyKaeotunnos u-PHK B onn-
HAKOBBIE IIOCJeA0BATEIBHOCTA AMHHOKHUCIOT TTOJHAIIENTHAHBIX
Iene.

Kovnuere Tonsasen. OCHOBHON CTPYKTYPHBIHN 3JIEMEHT KOM-
miexea Nonpmrn — raagxas memOpaHa, KoTopas obpasyer na-
KeThl VIJIOIM[eHHBIX IUCTEePH, KPYIHbIEe BAKYOJIHU HJIHA MelIKue
my3BIpbKH (pHC. 5.9).

CuHTe3upoBaHHLIE HA MeMOpaHax dHAOIIA3MAaTHYECKOH ce-
T GEeNKH, MOJUCAXAPUIBI, YKUPBI TPDAHCIIOPTHPYIOTCH K KOM-




150 Fnaea 5 \Crpoenue 1 hyHKLW KNeTok

Pue. 5.10. Cxema ecmpoenus mumoxonopu:
A — npodoavhuiii paspes, B — o6zemnasn modenw,
1 — napyxcnas membpana, 2 — HYMpeHHAR MemOpana,
3 — pubocoma, 4 — JJHK, 5 — exawvenusn

nnexkcy loabaku, KOHAEHCHPYIOTCA BHYTPH €ro CTPYKTYD
U «YIaKOBBIBAIOTCA» B BAAE CEKPETAa, TOTOBOTO K BEIZEJEHUIO,
b0 NCHIONB3YIOTCA B CAMOM KJIETKE B IIPOIEcCe ee yKU3Heles-
TEJBHOCTH. 3/1eCh Ke OPMHUPYIOTCS U IH30COMBI, YIACTBYIONIE
BO BHYTPHKJIETOUHOM IHIIeBapeHuH (cM. puc. 5.7—5).

MuToxouapuyu. ITH OPraHOUABLI UMEIOTCH MPAaKTHUECKH BO
BCEX THIAX SYKAPHUOTHYECKHUX KJETOK OJHOKJETOUHBIX ¥ MHOI'O-
KJIETOYHBIX Opraau3mMoB. Beeobiiee pacipocTpasesue MUTOXOH -
puil B dKHBOTHOM M PACTHTEJHLHOM MHPE YKA3LIBAET HA BAMKHYIO
pOJib, KOTOPYI OHH HI'PAIOT B KieTKe. MHUTOXOHADHH HUMEIOT
pasnuuHyio GopmMy — chepruuecKux, OBAJbHBIX ¥ HUINHADUYE-
ckux renern (puc. 5.10), MmoryT 66ITh HUTEeBUHOMN hopmEl. Pasme-
peI ux cocraBaaioT ot 0,2 1o 1 MKM B fuamMerpe U 10 7 MKM B JJIH-
Hy. [Jnnaa aureBuAHBIX opM nocruraer 15—20 mxm. Konuue-
CTBO MHTOXOH/IDHI B Da3HBIX TKAHAX HEOJAWHAKOBO U 3aBUCHUT
oT GYHKIHOHAJBHON AKTUBHOCTH KJIETKH: UX OOJIbILIe TaM, I'e
WHTEHCHUBHEE CHHTETHYECKHE IPOoIecchl (IeUYeHb) WK BEeIUKH
3arparsl sHepruu. Tax, MUTOXOHAPUH 00JIBINE B IPYAHONA MBIIII-
Ile XOPOMIIO JIETAIIIUX ITHIl, YeM ¥ HeJleTarmux. Yucjao MUTO-
XOHAPHUH MOMKeT OBICTPO YBEJIHUUYUBATHCHA IIYTEM JAeJeHUSA, YTO
obyciosineno HannuueMm moseKyasl [IHK u pu6ocom B ux cocra-
Be. Konbnesas monexkysna JJTHK MuToXOHADHHE CXOAHA IO CTPYK-
Type ¢ XpPOMOCOMOH IPOKAPHOT.
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CreHKa MHTOXOH/IPHH COCTOHUT M3 IBYyX MeMOpaH — Hapy K-
Ho¥ ¥ BHyTpeHHe#. Hapy)kHas — riagras, a OT BHYTPeHHeH
B 1Iy0Bb OPraHOKA OTXOLAT NEePEeropoiKA, KW KPHCTHI (OT JIaT.
crista — rpebens). Ha MmemOpanax KpucT pacmojaramoTcsa MHO-
rouricjaeHHble (PEPMEHTHI, YIACTBYIOI[HE B 9HEPreTHYecKoM odme-
e, B MUTOXOHAPHUAX Mbiil rpefHel 04eHL MHOT'0, OHH 3aHHUMA-
10T BCIO BHYTPEHHIOKIO IOJOCTH OpPraHonfa. B KieTkax 3apozbl-
ma Kpucrsl eguandHbl. OcHOBHAA GYHKIUA MATOXOHADHUI —
CHHTE3 YHUBEPCAJBbHOIO UCTOYHHAKA saHeprun — AT,

JInzocomsl. JInzocombl — He(oNIbITHE OBATBHBIE TEIbIA fHA-
MeTpoM 0K0J0 0,4 MKM, OKpY2KeHHbIE OXHOM TPEXCIOMHOM MeM-
Opanoii. B mmzocomax Haxonures okoso 30 pagnuyHbIX (pepMeH-
TOB, CIIOCODHBIX pacuienATh OeJKH, HYKJIEeHHOBbIe KHCJIOTHI,
noamcaxapuibl, JAOUAL U Jpyrue BemecTBa. Pacmiennerue
BEIIIeCTB ¢ IOMOIIBIO (DEPMEHTOB Ha3bIBAeTCA AU3UCOM (OT Tped.
lysis — pacmienyieHue), OTKyZa ¥ IPOUCXOAUT Ha3BaHUe opra-
Houza. JIn3ocoMel 00pa3yloTca U3 CTPYKTYP Komiekca I'onb-
J3KU TubO0 HENMOCPeACTBEeHHO U3 9HJ0IIa3MaTruIecKou cetu. OHu
npubIMIKAIOTCA K MTHHOIUTO3ZHEIM HIH (PAaroquTO3HEIM BaKyoO-
JIAM M U3JIMBAIOT B UX IIOJIOCTH CBOE COJEePIKUMOe.

Taxum o6pasom, oxHA U3 ocobeHHOCTEH (DYHKITMA JIM30COM —
Y4acTHe BO BHYTPHKJETOYHOM IepPeBAPDMBAHHUY MHUINEBLIX Be-
mrecTB. Kpome TOro, IM30COMEI MOT'YT pPaspymiarTh CTPYKTYPBI
caMO# KJIeTKH IIPH ee OTMUPAaHUH, B X0ie SMOPHOHAJIBLHOTO pas-
BUTH A, KOT/Ja IPOXCXOAAT 3aMEeHA 3aPO/AbIIIEBbIX TKaHel Ha 110-
croAHHbBIE (CM. TJI. T7), B B paAje Apyrux caydaes. Ilo-sugumomy,
nepeBapuBaHue CTPYKTYP, 00pasoBaHHBIX CAMOM KJIETKON, Arpa-
eT BajKHYI0 POJib B HOPMaJIbHOM O0OMEeHe BellecTs KiaeTok. OxHaxko
MOKa HEeHM3BEeCTHO, KAKHM 00pasoM JM30COMBI «PACIO3HAIOT»
BHYTPHUKJIETOYHBII MaTepHAJ, HOAJIEeKAINHA paspyHIeHHI0.

Kaerounsiin menrp. CoCTOUT U3 ABYX OYEHL MaJIEHbBKUX Te-
Jien MUJIAHAPAYECKO# (DOPMBI, PAcHOJIOMKEeHHBIX IIOJ IPAMBIM
yrjioM Apyr K apyry (puc. 5.11). 9t Tenbna HA3LIBAIOTCSH YeH-
mpuoaamu. CTeHKA NEHTPHOJU COCTOUT W3 9 mMyYyKOB, BKJIIO-
YAJOMIMAX 0 TPH MHKPOTPYOOUKH, JUaMeTp uX ~ 24 HM.

IleHTPHOIM OTHOCATCSA K CAMOBOCIIPOU3BOAAIIAMCH OPraHOH-
JaM muToILiasMel. IX BocrponsBeieHue, MO-BHANMOMY, OCYIIECT-
BJISIETCHA IyTeM caMocOOPKH U3 DeIKOBBIX CyObeluHHUIIL,

Knerounblii ieHTP UrpaeT Ba)XHYIO POJIb B KJIETOYHOM Je-
JIeHMHU: OT IEeHTPHOJIel HAUMHAETCA POCT 8epemena OeneHus
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Pue. 5.11.
Cxema cmpoeHus
KJIemoYH020 yenmpa

(axpomaTuHOBOTO BepereHa). Kpome aroro, yuensie mojaraior,
4TO (pepMeHTHI KJI€TOYHOrO IeHTPAa NIPUHUMAIOT AKTHUBHOe yua-
CTHEe B IIpoliecce IepeMelleHusA JOYePHUX XPOMOCOM K PASHBIM
nojgrocam B anadase muTosa (cm. 5.3).

[urocxkener. OpHOM U3 OTIIMYNTENBHBIX 0cObeHHOCTEH 2Y-
KapHOTHYECKON KJIeTKH ABISETCA PasBUTHE B ee UTOIIasMe
CKeJIeTHBIX 00pasoBaHUIl B BUle MUKPOTPYOOUYEK U MYUKOB BeJi-
KOBBIX BOJIOKOH. IlosABNeHMe BHYTPEHHET0 KJIETOYHOT'O CKeJieTa
CUMTAIOT OJHUM U3 KPYIIHBIX apomoppo308 — npuodbpeTeHnii,
MOBBIIAIINX YPOBEHb OPraHU3aIMM, COIPOBOMKIAABIINX BO3-
HUKHOBeHHE DYKAapHOTHYECKUX KJIETOK HA pyOeske apXemncKou
H IPOTEPO30HCKOI 9p.

OJIeMeHTBI IIUTOCKEJIeTa TeCHO CBABAHBI ¢ HAPYYKHOM [UATO-
IJIazMaTH4YecKkoit MemOpaHoii M AHepHO 000JI09KOi1, 06pasyioT
CJIO3KHBIE IIepeIIeTeHus B IiATomIasme (puc. 5.12).

OnopHbIe 3JIeMeHTHI UTOIJIa3MbI ONIPeAeNIAI0T (POPMY KJIeT-
KH, oDecrieunBaioT ABMIKEHNE BHYTPUKJIETOYHBIX CTPYKTYD | Iie-
peMelneHre Beeil KiIeTKU. B HeKOTOPBIX THIIAX KJIETOK, HATIpuMep
y npocreimux (tun Undysopun, knace FryTnkosrie), sJe-
MEHTHI [ATOCKEIeTa XOPOLIO BRIPAYKEHBI HA TMPOTSYKeHW! HOUTH
BCET0 JKU3HEHHOTO IuKIa, OHHM 3aHUMAIOT IIOCTOAHHOE MECTO B ILH -
TOIJIa3Me ¥ Pa3sNuUMMBbl IPDH HEOOJbIIOM YBEJUUEHUH MUKPO-
CKOIla WJIH Jynbel. B Apyrux ciaydasax IMUTOCKeNeT MOOHWJIeH —
JIETKO [epecTpanBaeTcd, HanpuMep v aMed 1 B KJIeTKaX MHOIO-
KJIeTOYHBIX JKUBOTHBIX (1eHKOINUTEI), obecmeunBas ObICTPOE U3-
MeHeHue (GopMBI KIeTKH, 00pa3oBaHue JOSKHOHOMKEK U T. .

JEryTHKH B pecHMYKH. TO OPraHOU/BI ABUKEHHUSA, XapaK-
TepHbIe KaK AJA OJAHOKJETOYHBEIX OPraHU3MOB (KIYTHKOBBIE
1 UHPY30PUHN), TAK U AJIA HEKOTOPBIX KJIETOK MHOTOKJIETOYHBIX

Puec. 5.12. Humockenem: 1, 2, 3 — snemenmbl yumocieiema,
4 — memOpana, 5 — 3IIC, 6 — mumoxondpus

OpraHu3MoOB (KJEeTKH HeKOTOPHIX SIINTEINEB, CIIePMAaTO30M kI ).
JKryTHKY 1 peCHUYKH MMEIOT 00IMiA I1as crpoedus (puc. 5. 13).
Bonbias yacTh opraHouja, odpaiieHHaAs B CTOPOHY OKPYIKaio-
el cpezbl, mpeacrapiser coboil MUIAUMHAP, CTEHKY KOTOPOTo
obpasyioT 9 map MEKpPOTPYy0O4Y€K; B IEHTPEe PACIIONIOKEHEI IBe
0CEBBIE MUKPOTPYDOUKH. OTa YACTh MOJHOCTHIO MK Ha 00/b-
1IeM DPOTAKEeHHUH IOKPBITA YIaCTKOM HAPYIKHON IUTOIIa3Ma-
THYeCKOoi MemMOpaHbl. B oCHOBaHMHM OPraHouAOB, B HAPYIKHOM
cJI0€e IATOIIa3Mbl, PACIIONIOMKEHO Oa3aibiHoe (OCHOBHOE) meib-
e, B KOTOPOM K KasKJ0i mape MHKpPOTpPybouYeK, 00pasyomux
HAPYKHYIO YaCTh KI'YTHKA WIA PECHHUYKH, IPHOaBIAETCA ele
onHAa KOpOoTKaA Mukporpyboura. Takum obpasom, ODaszainbHOE
TeNble OKa3biBaeTcsa 00pPa3OBAHHBIM M3 JAEBATH TPHAN MHUKPO-
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OnopHbIe TONKM

Pue. 5.13.

Cxema cmpoenus
Heeymura:

1 — napydichaa wacme,
2 — nonepeunwtiit
paapes Jxczymura

Ha yposHe 5,

3 — HapyxcHnaa
UUMONAA3MATRUYECKAR
membpana,

4 — OasanvHoe meavye

TPybOYEeK M MMeeT CXOACTBO C KOMIIOHEHTOM KJIETOYHOTO IeHT-
pa — LEeHTPUONbI0. [[BUIKEHHE JKI'YTHKOB ¥ PECHUYEK 06yCI0B-
JIEHO CKOJIbYKeHNEeM MUKPOTPYDOoYeK KaA0i mapsl ApPyr OTHO-
CHUTEeJILHO JIpyTa, IPH KOTOPOM 3aTpauyuBaeTcs 60JbIIOe KOJHU-
4YecTBO 9HepPTruu B Buje ATD,

Summary

e

Cytoplasm, as well as the nuclei, is one of the main
compounds of eucaryotic cell. Within the cytoplasm
the organelles — constant specialized structures,
inclusions — the supply of nutritive substances, and
liquid compound — cytoplymph are distinguished. The
majority of organelles is formed by biomembranes,
which are similar in their structure. Differences in
membranous compounds are found in a number of pro-
teins, i.e. enzymes, that determine functional activity
of membrane. Representatives of Animal, Plant and
Fungi Kingdom are eucaryotic organisms.

@ 1. B ocHOBe CTPOCHH A KJCTKH JIeKUT MeMOpaHHbIH NPHH-

IHII OpraHu3almuM.

2. IluTonnasMa 3yKapHOTHYECKOM KJIETKH pasjiejieHa Ha
OTJIeJIbHBIE CIeHATH3HPOBAHHEIE HA BRIIIOJTHEHHH OIl-
penesieHHBIX (DYHKIUH OTAEbl — KOMIIAPTMEHTHI.

3. OpraHoHabI ABJAAIOTCA CTPYKTYPHBIMH CIIeI{HAJTH3HPO-
BAHHBIMH OTAeJaMH KIeTKH.

4. Pan opraHoMI0B KJETKHM 00JIafiaeT CIOCOOHOCTHIO
K CaMOBOCHPOH3BeIeHHIO, B OCHOBE KOTOPOrO JIEeJKHT
penynimMkanua Koabuesoil moxexynst JJHK, Bxons-
el B HX COCTaB.

5. IleaTpuoan, a Takke O0azajbHBIE TeJAblla KIYTHKOB
H PecHHYEK cnocoOHbBI K BOCIIPOM3BEAeHHMIO IIyTeM ca-
MOCOOPKH.

6. B oTiHuHe OT MPOKAPHOT y BCEX 3YKAPHOTHYECKHX
KJIeTOK HMeeTCH IMUTOCKeIerT.

Bonpockl pna noBTOpeHUs 1 3aflaHus

1. KakuMy OCHOBHBIMY Y€PTAMM CTPOEHUSA XapaKTepHay-
eTcs 9yKapuoTHYecKas Kiaerxka?

2. Kakue CTPYKTYDHI KJETKH HA3BIBAIOT BKJIYEHUAMU?
IlpuBeguTe IpUMeEpHI.

3. YTo JIeJKUT B OCHOBE CTPYKTYPHOM OpraEW3anu KJIeT-
Ku?

4. Kak ycTpoeHbl MeMOpaHbl KJIeTKHU?

5. Kakme ()yHKIWHM BBIOJHAET Hapy)KHas IHUTOILIa3Ma-
TAYecKas MeMOpana?

6. KakuMu IyTAMH OCYILECTBJIseTcA 0OMeH BeIecTB Me-
KAy KJIEeTKOM B OKpyXKaiomieil cpepoi? Yro rakoe nu-
gonuTos? Uro Takoe paronuros?

7. IlepeuncanTe OPraHOMABI KJIETKH U YKAMXUTe HX (DYHK-
UM,

8. B uem pasiuuue MeXXAY I'NIAJKHMH H IIePOXOBATBIMH
MeMmOpaHaM# 9HAOILIIA3MATHYECKOM ceTH?

9. Kakme oprasonas kKieTku cogepkar [IHK u enmoco6HBI
K CAMOBOCIIPOU3BEAeHUIO?
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Wcnonsaysa caoBapHbiil 3anac pyopuk «Tepmunomorus»
H «Summarys», iepeBeuTe Ha aHIVIUHCKAM A3BIK MyHKTEH «Onop-
HBIX TOYEK».

TepmuHonorus

D Kaxxaomy TepMuUHY, YKa3aHHOMY B JIEBOM KOJIOHKE,
- noAOGepUTe COOTBETCTBYIOIIEE eMy OIpejesieHue,
IIPUBEJIEHHOE B IPaBOM KOJIOHKE Ha PYCCKOM M aHTI-
JUNCKOM fA3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Buonornueckasn A. Crcrema MEKPOTpPyOOUEK 1 GEIKOBBIX

MemOpana BOJIOKOH, obecneunBaomasn noAep Kanue
Biological (hOPMBI KI€TKH ¥ TPAHCIOPT CTPYKTYP
membranes IO [UTOIJIA3ME.

System of microtubules and albuminous
strands, that ensure stable shape of

a cell and transportation of structures and
substances in cytoplasm.

B. HenmocToaHHO NpUCYTCTBYIOMHE

B IIUTOILIa3Me CTPYKTYPSI, ABNAIOIIHECHA
NPOAYKTAMH KHBHEeATeJBHOCTH KIeTKH
M YACTO BHIMOJHAIOIHE POJIb 3amnaca
IIHATaATeJIbHBIX BeIllecTB.

Structures, sometimes present in cells,
that are the products of cell metabolism,
and are often used as stored nutritive
substances.

2. Opranouas!
Organoids
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Biomolecular layer of phospholipids with
various protein molecules plunged in it
from both sides.

I'. OpraHouzisl, B KOTOPBIX OCYIIECTBIAETCA
dorocunTeE3.

Typical for the plant cells organoids,

in which photosynthesis is carried out.

4. MuTOXOHIPHH
Mitochondrions

JI. DHepreTHuecKHe CTAHIMH KJIeTKH,
HA MOBEPXHOCTH BHYTPEHHEH
MeMOpaHb! KOTOPBIX YIIOPALOYEHHO
pPacoaoxenbl GepMeHTh
9HepreTHYecKoro ooMeHa.

Energetic stations of a cell with
enzymes of energy exchange, placed
in spatial order on the surface of their
inner membranes.

5. llmaernas:
Plastids

E. IlocTosHHO IPHUCYTCTBYIOIIHE B
IUTONIA3ME CTPOro CHeNUAJIN3HPOBAHHEIE
CTPYKTYPbI.

Strictly specialized structures, which are
always present in cytoplasm.

6. BRarouenus
Inclusions

5.2.2. Knetousoe sgpo

3. llurockener B. Bumonerynapubii cioi dhochonnnumos

Cytomitome

¢ MOrPY’KeHHBIMH B HETO C PA3HBIX
CTOPOH PA3HOOOPABHLIMI MOJIEKYIAMHI
OenKoB.

Anpo — Ba)kHelIaA cocTABHAA YACTh KJAeTKH. KiaeTounoe
anpo copepxxut [IHK, 1. e. rensr, u, 6;1arogaps sToMy, BbIIIOJ-
HAET ABe ryiaBHble QYHKOUA: 1) XpaHEHNSA U BOCIIPDOM3BEeHU
reHeTH4YecKoil mapopManuu 1 2) peryiasnuu npomeccos obMena
BEIecTB, IPOTEeKAIOIUX B KIIETKe.

Bessanepuas KieTKa He MOMET JOJITO CYIIeCTBOBATE, U A1-
PO TOXKe He CHoCOGHO K cAMOCTOATEJNLHOMY CYIEeCTBOBAHHIO,
03TOMY LHUTOILIA3Ma M SAAPO 00pasyioT B3aMMO3aBUCHMYIO
cucreMy. BonbImMHCTBO KJIeTOK HMeeT OfHO AApo. Hepeako Mmoxk-
Ho HabmozaTe 2—3 AApa B OLHOI KJIETKe, HAIPUMep B KJIeTKax
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Puc. 5.14.
Jazywavuva onaauna:
1 — adpa

neyeHu. VI3BeCTHBI M MHOTOAJEPHBIE KJIETKH, IPUUYEM YHUCIO
Alep MOJMKET AOCTUraTh HECKONBKHX MAecATKOB (puc. 5.14).
@opma sAapa 3aBUCHAT OONBIIEH YACTBHIO OT (DOPMBI KJETKH,
OHA MOXKeT OBITH ¥ COBEPIIEHHO HeNPABUIBHON (cM. puc. 5.4).
PasnuuaioT aapa mapoBUAHbIE, MHOTOJONACTHLIE. Brusuusa-
HHUA ¥ BBIPOCTEI AePHOM 000/I09KH 3HAYNUTENBHO YBeTHUUBAIOT
IIOBEPXHOCTH AAPA W TeM CaMbIM YCHJIHMBAIOT CBA3b AAEPHBIX
U [UTOILIa3MaTHYeCKUX CTPYKTYP M BelecTs (cM. puc. 5.5).

Crpoenne sinpa. Aapo okpyskeHo 060104K0#, KOTOPAdA CO-
CTOUT U3 ABYX MeMOpaH, UMEIOIUX THIUYHOE cTpoeHue (cM.
puc. 5.6). Hapy:xxnan anepHas memOpaHa ¢ HOBepXHOCTH, 06pa-
LIeHHOW B IUTOILJIA3MY, MOKPHITA pubocoMaMu, BHYTPEeHHAA
meMOpaHa riragKas.

HAneprasa obonouxka — gacTh MeMOPAHHON CUCTEMBI KJIETKH.
BeipocTel BHeNIHEH siepHON MeMOpaHbI COEAUHAIOTCH ¢ KaHAa-
JaMH 9HJAOIJIa3MaTHYECKOH ceTH, o0pasys eAuHYIO CHCTEMY
coobmarmnuxca KaHajaoB., O6MeH BeIeCTB MeXKAY AAPOM U ITH-
TOILJIA3MOM OCYIIEeCTBJAAETCA JABYMS OCHOBHBIMH IIYTAMH.
Bo-nepsrix, anepHas 0007109Ka IPOHU3aHA MEOTOYHCIEHHBIMU
[Iopamu, 4epes KOTOpbIe IPOUCXOAUT OGMEH MOJIEKYIAMHU MEMKLY
AAPOM M IUTOILIa3MOM. Bo-BTOpEIX, BelecTBa U3 Apa B IIUTO-
mIasMy ¥ 06paTHO MOTYT MONAAATH BCJEACTBHAE OTIIHYPOBLIBA-
HUS BISAYUBAHUIN ¥ BBIPOCTOB AePHOM 060/109KH (CM. pHC. 5.5).
HecmoTpss Ha aKTUBHEII 0OMeH BemIeCTBAMY MEXAY SADPOM
H IUTOIIa3MOM, s/epHasd 000J0YKA OTIPAHUYHMBACT SANEPHOE
COEPIKUMOE OT IMTOMJIa3Mbl, o0ecrieyrBas TeM CAMbIM Pa3JIn-
YUA B XMMHYECKOM COCTaBe AAEPHOr0 COKa ¥ IHTOILIA3MBbI.
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D710 HeoOXOAMMO IJIA HOPMAJBbHOTO (DYHKIMOHUPOBAHUSA AJleP-
HBIX CTPYKTYP.

CopepsxuMoe AApa DOAPAa3AeNAaloT Ha s0epHblLil COK, Xpoma-
MuH 1 A0PbLULKO.

B :XuBOI KJIeTKe AAePHBIH COK BHIIIAAUT OeCCTPYKTYPHOK
MACCOil, 3aMOJHAIINEH IPOMEKYTKH MEKAY CTPYKTypaMu Ax-
pa. B cocTap s/lepHOTO COKa BXOAAT pasjudyHble OEIKU, B TOM
qucJie DONBITUHCTBO (DEPMEHTOB AApa, OeJIKM XPOMATHHA U PH-
OocomanbHble Oenku. B AgepHOM COKe HaXoOAATCH TaKKe CBO-
GoHbIe HYKJAEOTH/Abl, HEOOXOAMMBIE JJIA HOCTPOCHUSA MOJIEKYJI
JIHK u PHK, amusoxucaoTsl, Bee Buasl PHK, a Taksxe IpoAyK-
ThI IeATEJBHOCTH AADPHIIIKA U XPOMAaTHHA, TPAHCIIOPTHPYEMEIe
saTeM M8 AApa B IUTOILIA3MY.

Xpomarunom (ot rped. chroma — oxpacka, IjBeT) Ha3bIBa-
10T 'IBIOKH, FPAHYJIBL ¥ CEeTEeBUAHBIE CTPYKTYPHI AApa, HHTeH-
CMBHO OKPAmIABAIONAECH HEKOTOPHIMU KPACHTEJAMU U OTJIH-
yajonueca nmo popme ot AxpeimKa. Xpomarus copepyxkur JTHE
1 OeJIKM ¥ MIpeACTaBIsaeT co00i CHUpaIu30BaHHbIE U YILIIOTHEH-
HbIe Y9aCTKH XpoMocoM. Criupaan3oBaHHbBIE YYACTKH XPOMOCOM
B reHeTHIeCKOM OTHOIIEHUH HEAKTHBHEI.

Cpow cunenmuduyecKkyo QyHKIHIO — llepefady reHeTHue-
CKOM MHPOPMAIHYA — MOT'YT OCYIIECTBIATE TOJIBKO JeCIHpaJIn-
30BaHHBIE — PACKPYYEHHBIE YIACTKH XPOMOCOM, KOTOPBIE B CH-
JIy CBOEM MAaJIO# TOJIIAHBLI HE BUAHBI B CBETOBOH MHKPOCKOII.

B fenamuxcs KIeTKaxX Bce XPOMOCOMBI CHJIBHO CIIMPAIHN3Y-
10TCSH, YKOPAYMBAIOTCS M IPUODPeTal0T KOMIaKTHEIE pasMephl i
dopmy. Xpomocomoii Ha3BIBAIOT CAMOCTOATENbHEIE ANEePHBIE
CTPYKTYPHI, UMEIOIHe IIJIeYd U EePBUIHYIO NepeTaxKy. Pop-
Ma XpOMOCOM 3aBHCHT OT HOJOXKeHUA TAK Ha3blBaeMOil nepBuY-
HOU TIePeTSIKKH, WK YyeHmpomepot, — 00JlacTH, K KOTOPOU BO
BpeMdA JeJieHn A KJeTKH (MUT034a) IPUKPEIIAIOTCA HUTH BepeTe-
Ha fesenus. [leaTpomMepa JeJTUT XPOMOCOMY Ha JABa mieda. Pac-
ITOJIOKEeHHE LEHTPOMEPHI ONpee/isieT TPH OCHOBHBIX THIIA XPO-
mocoM: 1) paBHOIIeuMe — ¢ MJieYaMH DABHOM MJIY MOYTH paB-
HOM AJIUHE]; 2) HepaBHOIJIeYHe — C IIJIe4aMi HepaBHOH AJINHBI;
3) nanoYKoOBHUAHLIE — € OOHHUM JJUHHBIM U BTOPBIM 0YeHbL KO-
POTKMM, MHOTA C TPYAOM OOHAPYKUBaeMbIM ILIedoM. Brigens-

JOT ellle TOYEeYHBIe XPOMOCOMBI ¢ OYeHb KOPOTKHMM IIJIedaM#
(puc. 5.15).
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Puc. 5.15. Cmpoenue xpomocom:
A — munwt xpomocom:
1 — naaouxosudHnan, 2 — HEPAGHONAELHAR,
3 — pasHnonaeunasn,
B, B — monkoe cmpoenue xpomocom:
1 — uempomepa, 2 — cnupanbHo 3arxpyvernnas numo JTHE,
3 — xpomamudvi

Wayuenne XpoMOCOM MO3BOJHJIO YCTAHOBHUTL CleAYIOMHe
thakxThI.

1. Bo Bcex coMaTHUYECKHX KJETKAX JII060ro pACTUTEIBHOTO
WJIY Y XABOTHOI'O OPraHu3Ma YHCJIO XPOMOCOM OJIMHAKOBO.

2. ITonoBBle KJETKU BCErZAa coAepikaT BJBOe MeHbINe XPo-
MOCOM, YeM COMaTUUecKue KIeTKH JaHHOrO BHIa OpranusMa.

3. ¥V Bcex opraHuaMoB, OTHOCAIIUXCA K OZHOMY BHAY, YHC-
JI0O XpOMOCOM B KJIETKaX OUHAKOBO.

Yueno XpoMOCOM He 3aBHUCHUT OT YPOBHS OPraHM3aliuy ¥ He
BCerjga yKassiBaeT Ha POACTBO: OAHO M TO e YHCJI0 HX MOMKeT
OBITE V OY€HBb JajleKUX APYT OT APyra CHCTEMATHYeCKHAX IPYIIIl
H MOMeT CHJIBHO OTIHYATHCA Y OJMU3KUX I10 IIPOMUCXOMAEHHIO
BHIOB.
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Pue. 5.16. Kapuomun uenosexa:
A — mymcuunwt,
B — wenwunuv

Taxum o6pasom, camo 1o cebe YHCJI0 XPOMOCOM He ABJIAETCH
BUAOCHenM(pUIecCKUM npusHakoM. OagHAKO XapaKTepHCTHKA
XpomMocoMHOro Habopa B esioMm BugocnenuduyHa, T. . CBoieT-
BEHHA TOJIbKO OJHOMY KaKOMY-TO BHAY OPraHM3MOB PacTeHMH
WJIY YKABOTHBIX.

Cosorynnocmb Koruvecmeennovix (YUCaO U pazmepsl) u
KawecmeenHbLX (popma) npusHaKo8 xpomocomnozo Habopa
COMAMUYECKOl KemKUu Ha3bléalom KapuoTunom (puc. 5.16).

Hucs0 XpoMOCOM B KAPHOTHUIIE DOJIBITUHCTBA BUMLOB 3K UBBIX
OPraHuM3MoB 4YeTHOe. JT0 OOBACHAETCHA TEM, YTO B cOMaTHUeC-
KHX KJeTKax HaXoAATCA JBe OAWHAKOBbIe 110 (h)opMe U pasme-
PY XpPOMOCOMBI — OJIHA U3 OTHOBCKOIO OPraHu3Ma, BTOpas —
¥3 MaTepHHCKOro. XpoMoCcoOMBbl, OMHAKOBEIE 110 (OpMe U pas-
Mepy M Hecylue OJUHAKOBBIE I'€Hbl, HA3BIBAIOT 20MOL0ZUY-
HbLMU.

X poMOCOMHBII HaOOP COMATHYECKOMN KJIETKH, B KOTOPOM KasK-
Aad XpoMocoMa UMeeT I1apy, HOCUT HasBaHUe 060l H020 W du-
naoudnozo u obozunavaercsa 2n. Komnuecrso [ITHK, coorsercr-
ByIOIIlee AUIJIONJHOMY Habopy xpoMocom, 0bo3Hauaior 2¢.

W3 kam0ii mapsl rOMOJIOTHYHBIX XPOMOCOM B IIOJIOBBIE
KJIETKH IONaAaeT TOJNbKO OfHA, U II09TOMY XPOMOCOMHEIM HA00D
ramMeT Ha3bIBAOT 00UHAPHbLM U 2anaoudHbim. Kapmorun Ta-
KHX KJIeTOK o0o3Hauaerca Kak 1nlc.

6 — B. B. 3axapos, 10 k.




162 Fnaea 5 \Crpoenue 1 dyHKUMW KNeTok

JAunnonaHoe 9HCI0 XPOMOCOM y JKMBOTHBIX H pacTeHHH

Buj opraEmsMon Yueso xpomocoMm (2n)

Manspuitesnii nuasmMoguin
Casan

JlomaauHas ackapuaa

Yenosex

Ilnoposas mymka aposodmuna

Slcers 0OBIKHOBEHHBIN

T'onoBHas BOIIL

IInMnanse

IMnuaar

Tapakan

Homaiasas Myxa

ITepern

Tpuron

Jlomamuas oBLa

Enb, cocHa

Homamuasn cobaka

OxyHB

HHENNNEEHEHEEEEEEEEE

Tonybs

ITocse 3aBepiieHUs AeTeHUA KJIETKH XPOMOCOMEL JlecIiupa-
JH3YIOTCH, ¥ B AZpax o0pasoBaBIINXCA J0UYePHUX KJIETOK CHOBA
CTAHOBATCHA BUAUMBIMHE TOJBKO TOHKAA CETOYKA M I'IBIOKH XPo-
MaTHHA.

Tperhsa xapakTepHasa AJdA AApa KJETKH CTPYKTypa — -
peimko. OHo npeacraBiaseT coboil MIOTHOE OKPYIJIOE TeJblle,
NOTPY:KeHHOe B A/IePHbIA COK (cM. puc. 5.5). B sapax pasHsIX
KJIeTOK, 8 TaKJKe B Afpe OJHOM U TOM Ke KJIeTKH B 3aBUCHMOCTH
oT ee QYHKIHUOHAIBHOT'O COCTOSHUA YUCJIO AAPBIIIEK MOYKET KO-
nebarscsa or 1 1o 5—7 n 6osnee. KonuuecTBo AAPHIIIEK MOMXKET
IPeBRINIATE YMCJI0 XPOMOCOM B HaO0pe; 3TO MIPOUCXOAUT 32 CHeT
H30MpaTebHOH PeAYIIUKAI[UY I'eHOB, OTBEYAIOIIUX 3a CUHTE3
p-PHE. Axpeimkn ecTh TOJBKO B HefleAIUXCA spax, BO Bpe-
M MHUTO3a OHHA UCYE3aI0T BCJIEACTBHE CIUPATU3AIHMHA X POMOCOM
¥ BBIXOJIa BCeX paHee 00pasoBaHHBIX pUGOCOM B MUTOIIA3MY,
a 1mocJie 3aBepHIeHus JeJIeHU A BOSHUKAIOT BHOBB.

SAppsiiko He ABIASETCS CAMOCTOATEILHOR CTPYKTYPOH A1pa.
Ono ob6pasyeTcsa BOKPYT y4aCTKa XPOMOCOMBI, B KOTOPOM 3aK0-
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Pue. 5.17.

Cxema empoenus
ndpwiwira:

| — Gearu,

2 — cybseduHuybl
pubocom

nupoBaHa cTpykTypa p-PHEK (puc. 5.17). 9tor y4acTok Xpomo-
COMBI — I'eH — HOCUT Ha3BaHUeE A0PbLULK0B020 OPZAHUIAMOPA
(510), u Ha HeM mpoucxoauT cuHTe3 p-PHK.

Kpome makonnenus p-PHK, B sapsimke cdopMmupyiores
cy0beMHULBI pEOOCOM, KOTOPEIE IOTOM IIePeMeINalTCA B K-
TOILIA3My ¥, 00beANHASACH IpH yaacTuu Katnonos Ca*’, popmnu-
pPYIOT LeJa0CcTHbIe pubocoMEl, ClIOCOOHEIE NIPHHUMATE YYacTHE B
brnocunHTe3e HesKa.

Taxum obpaszoM, AAPHIIIKO — 9T0 cKomenune p-PHK u pubo-
COM Ha pasHbIX aTanax ()OpMHUPOBaHHUA, B OCHOBE KOTOPOTO JIEHKHAT
V4aCTOK XPOMOCOMBI, HECYIIUMN I'eH — SIAPBINIKOBBIN OpraHu-
3aTOp, B KOTOPOM 3aKJIIOUYeHa HacJeACTBeHHAA MHMOpPMAIHA
o ctpykType p-PHK.,

\ummary

Nucleus, carrying hereditary information, is the main
component of a cell. In every differentiated cell two
types of hereditary material are found: euchromatin,
that is used in biochemical processes within a cell, and
heterochromatin, a part which is not used. Previous to
cell-division this hereditary material is becoming com-
pact and can be noticed in the light microscope as pro-




164

Fnasa 5 \Crpoetuve v dyHKUMK KNETOK

longed threads, called chromosomes. In every somatic
cell chromosomes are found in twin-pairs: one was re-
ceived from a paternal cell, the other — from a mater-
nal one. Such a set of chromosomes is called diploid.

OnopHbie TOUKK

[ @ 1. Axpo KIeTKHN ABJAETCA HEeHTPOM YIIpaBJIeHHUA ee HHu3-
|

HeJeATeJbHOCTHIO.

2. HacaencreBeHHBIH MaTepHaJ KJIeTKH 3aKJII0YeH B XPo-
MOCOMaXx.

3. XpomocoMaMu Ha3hIBAIOT CAMOCTOATENbHEIE AlePHBIE
CTPYKTYPHI, COCTOANINE K3 IJIed W NMePBHYHON mepe-
TAMKKH,

4. Ilpn maxcumansaoi cnupaaunszanuu [JHK xpomocomsr
MOJKHO HaOJIOATH B CBETOBOH MHKPOCKOI KaK BBITHA-
HYThIe, XOPOILIO OKpPallMBaeMbie TeNblla.

5. B Hepenamenca KiAeTKe MOMHO BHAEThH SAADPBINKO —
cromenne p-PHK, OeaxoB m cyOomemmuun pudocom,
B OCHOBE KOTOPOTrO JEKHT yJ4acTOK XPOMOCOMBI, OT-
BeTCTBEeHHBIN 3a cTPpyKTypy p-PHK.
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Hcnonsaysa croBapHbiil 3anac py6puk «TepMuHOIOrHA»

1 «Summary», IepeBeTe Ha AHTVIMHCKHAN A3BIK TYHKTHI «O1op-
HBIX TOYEK» .

|£’[JML/1HOJ'}OI"I/TF|

BOﬂpOCb} 0na rnoBTopeHna 1M 3afilaHnuA

.

1. OnuinuTe CTPOEHUE APA IYKAPUOTHUECKOM KIeTKH.

2. Yro Taxkoe AAPLIIIKO?

3. Kak ocymecrtBisieTrci oOMeH BEIIECTB MEXAY AAPOM
¥ IUTOILIa3MOi 7

4. Y10 TaKoe XpoMaTuH?

5. Kak yCTPOEHBI ¥ M3 Yero COCTOAT XPOMOCOMBI ?

6. Kak COOTHOCHTCH YHCJIO XPOMOCOM B COMATHYECKHX
H MOJIOBBIX KJIeTKax?

7. Kakue XxpoMOCOMBI HA3BIBAIOT F'OMOJIOTHYHBIMH ?

8. Yto rakoe rapuorun? [faiiTe onpepenenue.

9. Kaxoit XpoMOCOMHBIN HaO0Op HA3BIBAIOT ralJIOUAHBIM 7
Hunnoungasiv?

10. BenoMHUTE cTpOeHHE XPOMOCOMEBI 6aKTepuit U cchopmy-

JUPYUTE ee OTIUIHUS OT XPOMOCOMBI 9YKaPHOT.

>

1. Anepuan
obosouka
Nuclear membrane

2. Kapuonnaama
Caryoplasm

3. dyxpomarun
Euchromatin

Kaxxpomy TepMuHy, YKa3daHHOMY B JIEBOI KOJIOHKE,
nogbepuTe COOTBETCTBYIOIIEe eMy OIIpeesieHue,
pUBEEHHOE B IPABOI KOJIOHKE HA PYCCKOM M aHT-
JIMACKOM SIBBIKAX. .

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

A. Cxonnenue 6enkos, p-PHK n
cyObeuunn pubocoM, B OCHOBE KOTOPOT'O
JIEXKHT YIACTOK XPOMOCOMBI, HecyIeii reH
AAPBIIIKOBEINA OPraHU3aTOP.
Accumulations of proteins, r-RNA and
subunits of ribosomes with the part of
chromosomes, carrying nucleolar
organizer.

B. COBOKYITHOCTE KAYECTBEHHBIX U
KOJHYeCTBeHHBIX IPA3HAKOB XPOMOCOMHOTO
Habopa cOMaTHYECKON KIIeTKH.

A whole complex of qualitative and
quantitative features of a set of
chromosomes in a somatic cell.

B. CamocrostenbHas aaepHas CTPYKTYpa,
HMeIoIas JIeYH U NeHTPOMEDY, COCTOAILAA
U3 ABYX XPOMATHA.

Independent nucleic structure with
centromere and telomeres, consisting of
two chromatids.
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4. T'erepoxpomaTusr I'. I'ne16xu|, TPaHYJIEL B CETYATHIE

Geterochromatin CTPYKTYPHI AZpa HeJleNAmeinca KIeTKH,
npejicTaBJAloNIAe cO00i B DA3HOU CTEIIeHH
CIIMPAJIN30BaAHHLIE YYACTKH XPOMOCOM.
Granules and net-like structures in the
nucleus of a nondividing cell, formed by
spiral parts of chromosomes.
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5. fAnpeimko J. CrpykTypa KieTku, o6pasoBaHHAasA
Nucleolus IByMA MeMOpaHaAM#, OTTPAHAYHBAIONIAA
CONepPIKUMOoe AApa OT IHATOMIA3MEl 1
| co3Aanian cnenu(puIecKyio aepHyIo
Jl cpeay OJiA B3aMMOEeHCTBHA NeHOB.
Structure of a cell formed by two
membranes separating the nucleic
compounds from cytoplasm, and creating
a specific medium for interactions of genes.

6. Xpomocoma E. l'enernueckn aKTUBHBIE VIACTKY
Chromosome XPOMOCOM, NOJTHOCTHIO AeCIUPATIN30BAHHEBIE
¥ He3aMeTHEIE B CBETOBOM MUKPOCKOIL.
Genetically active parts of chromosomes,
completely nonspiral and thus invisible
in a light microscope.

7. KapuoTun K. Huakasa dasa agpa, B KoTopoii B

Caryotype PACTBOPEHHOM BH/E HAXOAATCH MPOAYKTEI
JKHUBHEAEATENIBHOCTH ANePHBIX CTPYKTYD.
Liquid phase of a nucleus with dissolved
metabolits of nueleic structures.

Bonpock! ang obcyxneHms

2 KakoBel myTH A7 BOCIIPON3BEJeHUSA PA3IHYHBIX

. BHYTPHKJIETOYHBIX CTPYKTYP: METOXOHAPHIA, IIJIACTH]I,
KJIETOYHOTO IeHTpa, 0a3albHBIX TeJell, JKTYTHKOB
U pecHHYeK?

B uem 3axyiouaercsa sEaveHue pubOCOM B Iponecce
OmosoruyecKoro cuaHTe3a 6e1KOB B KaeTKe?

5 . 3 . JdeneHune KneTtok

B MHOrOKJIETOYHOM OPraHM3Me KJIETKH CHenHuaJINu3¥pPOBaHbI,
T. €. HMEIOT CTPOTO0 OIpeieIeHHbIe cTpoeHue u pyHKnuu. B co-
OTBETCTBHH CO CIIEIUATHU3AIMeH KIeTKH 00J1aJai0T padHOM IIPOJI0JI-
KUTENBHOCTHIO )Ku3Hu. Hanpumep, HePBHBIE U MBIIIIEYHBIE KJIET-
KW IIOcJe 3aBeplieHHs SMOPHOHAJNBHOTO NEepPHOkA Pa3BUTHA
[lepecTaT AeJUTHCA U (PYHKIUOHUPYIOT HA MPOTSKeHUH BCei
JKM3HU OPraHu3MoB. [Ipyrue KjieTKn — KOCTHOTO MO3ra, anujep-
MHUCa, SMUTEJUS TOHKOr0 KMIIeYHNKa — B IIPOIlecce CBOei cre-
nuduuecKkoi GyHKIMUU OBICTPO TOrHbAaI0T, M HOTOMY B 9THX TKA-
HAX OOJIBIIIOE KOJIMYECTBO KJIETOK HelIPePhIBHO PA3MHOMKaeTed.

Taxum 06pasoM, HuUIHEHHbLIL YUK KAemKu npedcmas-
Jsaem coboil npoMeNCYmorx epemMeH 0m MOMeHma 603HUKHO-
GeHUA KAemKU 6 pe3yavmame denenus 0o ee zubenu uiu 0o
nocanedywu,ezo 0eneHus.

B 2TO BpeMsA KJIeTKa pacTeT, CHeNUuaJUu3uPyeTCa A BBHINOJ-
HSET CBOM (DYHKIIMH B COCTaBe TKAHW ¥ OPraHOB MHOI'OKJIETOY-
HOT'O OpraHn3Ma. B HeKOTOPBIX TKAHAX (KOCTHBIA MO3T, dIIHTE-
JIAH KUUIKA | Ap.), '€ KIeTKH HeNPePBIBHO JeNATCH, V YacTH
13 HUX YKU3HEHHBINA IIUKJI COBIIAKAET C MATOTHYECKHAM IITHKJIOM.

Co80KYNHOCTb NOCREA0BAMEIbHBLX U 63AUMOCEAIAHHBLY
npoueccos 6 nepuod nodzomoeKu Kiemxu K 0ejeHuio, a mak-
Hee HA NPOMANCEHUU €am020 MUMO3aG HA3bLEAEMCA MUIMO-
muveckum yuraom (puc. 5.18). s pucyHKa BUAHO, 4TO MOCTE
3aBepPUICHUA MUTO3a KJIETKA MOKET IPUCTYIUTEH K MOATOTOBKE
K HOBOMY JleJIeHU 10, BCTYIUB BuHATepda3y; B IepHUOJ HOATOTOBKH
k cuaTedy JIHK, o6osnavaemsrit cumsonom G, (oT anri. gap —
uHTEpBaJ). B reueHne 9TOro nepruoa B KiIeTKe yCuIeHHOo obpa-
syiorcas PHK u Genkn, moBBIIIaeTCA AKTUBHOCTHL (DEPMEHTOB,
yuacreyomux B 6uocunarese [THK. ITocre sapepmenus dassr G,
kaerka npucrynaer K cuaresy [JHK unu ee pegyniauranum —
yasoeruio (S-asa). [lBe cimpanu crapoit monexyssl JIHK pac-
XOAATCA, ¥ KaXKJAad CTAHOBATCA MaTPUILeH A BOCIPOM3BOJCT-
sa HOBRIX menei [THK (puc. 5.19). Kaxxgasa us AByX JOYepPHUX
MOJIEKYJI 00A3aTeIbHO BKIIOYAET OAHY CTAPYIO HOMUHYKJIEOTH]L -
HYIO IIellb ¥ OAHY HOBYIO.

B npouecce cunresa [JTHK npuauMaeTr ygacTue mnejas rpyi-
na PepMeHTOB, U3 KOTOPBIX BaskHe#mnii — /[ H K-noaumepasa.
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Puc. 5.18. usneHHblil YUKL KAETNKU MHOZOKAEMOYHOZ0 OPZAHUIMA:
I — mumomuueckuii yuran,
Il — nepexod & duppepenyuposanroe cocmoanue,
IIT — usmenenue xonuvecmea JHEK
6 Pa3iuULHble NePUOdbl. MUMOMULECKOZ0 YUKAA

Yasoerune monexys JTHK npoucxoaur ¢ yaAUBUTENBHONH TOYHO-
CTBIO, Y€MY CIIOCOOCTBYET ABYXIEIIOYEYHOE CTPOSHHUE MOJIEKYIbI:
HOBasg MoJeKyna abconioTHO HMAeHTHYHa crapoil. B atom
3akyovaerca raybokuii GMONIOrHYEeCKHII CMBICH, TOTOMY YTO
Hapyuenue crpykTypst [JHK, npuBogsainee K MCKaKeHUIO reHe-
THYECKOro Koja, cienano Obl HEBOZMOKHBIM COXPaHeHUE U I1e-
pesady mo HacJeACcTBY FeHeTHYeCKOH HH(popMAanuu, obecneyn-
Balollell pasBUTHE NPUCYIINX OPraHM3My NpusHaros. U Bce
JKe IO/l BO3JeHCTBUEM XMMHUYECKNX M (pusmuecKux (pakTopoB
(yabpTpaduoseToBOe W MOHH3HPYIOIIEe U3JIYYEHUA, TOBBIIICH-
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A

Puc. 5.19.
Pedynauxayus JHK:
A — ucxodnan
monexyna [THEK,

B — pasdenenue
deyx yeneit,

B — dse doueprue
monexynst JHE

HAA TEeMIeparypa " Ap.) NPaBHUJIbHOCTH CTPYKTYPHI BHOBbL
cuHTe3upoBaHHOM Mosexkysl JJTHK Moxxer HapymaTscsa. ITH Ha-
pYILIeHHsA JUKBAAUDPYET CHeAaIbHbIH (hepPMEeHT, KOTOPIN «y3-
HaeT» y4acTox monexyast [JHK, He cXonHbIi ¢ MATPHIEH, U BbI-
merIger ero, mocje 4ero HeAOCTAIIWil yYacTOK AoCTpauBa-
eTcs.

Takum 06pasoM, NOCTOSHCTBO HACJEJCTBEHHOH HH(OpMA-
nuu obecrneunBaerca marpuunsiM cuHTesom [THK u cucremoit
BOCCTAHOBJIEHHUSA MOBPEKAEHHBIX YIACTKOB MOJIeKyJIsl. IIpomo-
xuTenbHoCcTH cuHTe3a [JHEK — S-hassl MUTOTHUECKOIO IUK-
Jla — B Pa3HBIX KJETKaxX HeOJMHAKOBA: OT HECKOJbKUX MUHYT
y baxkTepuii 10 6—12 4 B KIeTKax MIEKOIIHUTAIOIINX.

B pesynbrare yasoenusa JJHK B xa 01 U3 XpOMOCOM OKa-
apiBaercs BaBoe 6onbme JTHK, wem 6n110 g0 Havama S-thassl,
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Pue. 5.20. Mumo3s: npogasa (1), memaghasza (2), anagasa (3), meaogasa (4)

a YUCJ0 XPOMOCOM He ma3MeHseTcsi. CienoBaTesibHO, TTOCTIe 34a-
BepmeHusa peaymaukanuu [ITHK xpoMocoMuBIA HAGOD KIETKH
cranoBuTcda 2n4c (cm. puc. 5.18).

ITocne 3aBepmiennsa cuaTesa [JHK — S-thass MmuroTHUECKO-
ro MAKJa — KJEeTKa, KaK IPaBUJo, He cpasy HAUNHAET AeIUTh-
ca. Bpemsa or okornuarusa cuaresa JIHK u 1o nravana murosa Ha-
apiBaercsa (asoit G,. B aror mepuos 3aBepmiaeTcs MoAroToBKa
KJIEeTKH K MHTO3Y. [[J1s ocymiecTBIeHHA MUTO3a, KPOME yABOE-
mua J[JTHK, Heo6xoauMEBl B Apyrue NOATOTOBUTEIbHEIE IPOIIEC-
Chl, B TOM YHCJIe Y/IBOEHHE [eHTpHOJIel, CHHTe3 DeJIKOB, U3 KO-
TOPLIX CTPOUTCA AaXPOMATUHOBOE BEPETEHO, 3aBepIIeHHe POCTAa
KJIETKH, HAKOIJIeHHEe HeoOX0AMMOT0 KOJIMYeCcTBa YJHEePIruy B BU-
ne AT®,

MuTo3 cocTOHUT U3 4erhipex (has — mpodassl, meradassi,
anadassl u Tenopassl (pue. 5.20 u 5.21).

B npoghasze ypenuunsaeTcsa 00beM ALpa, BA3KOCTD ANEPHO-
ro COKa HMOHMXKAeTCA, XPOMOCOMBEI CTAHOBATCH BUANUMEIMH
BCJIEZICTBHAE CIMPANN3aliH, 110 JBe IeHTPHOJIH PACXOJATCH K I10-
Jriiocam Kaetku. B pesyssrare cnupanusaiu XpoMoCOM CTAHOBUT-
¢l HEBO3MOYKHBIM CUNTRHIBaAHME reHeTnuecKkoi napopmanuu ¢ [[THK
u npexpamaerca cuaTes PHE. Mexay nosocamMu npoTArnsa-
I0TCA HHTH aXPOMATHHOBOT'O BepeTeHa — (opMupyeTcs ai-
napar, ofecmeunBaAOINNI PaCcXOKIeHAEe XPOMOCOM K [OJI0CaM
KJeTKH. B KOHITe ntpohasks! agepHasd 060JI09Ka pacnajaercsa Ha
OTAeJIbHBIE (DparMeHThl, Kpas KOTOPBIX cMbIKaioTea. Obpasyores
MeJIKHe NYy3bIPbKHM — BaKyOJIH, CAHBaIOIIUeca ¢ MeMOpaHaMu
sHjonNasMaTuuecKkoi ceru. Ha nporaskenuu npodassl IpoxoJ-
JKaeTcsA CIHpaIu3aua XPOMOCOM, KOTOPEIE YTOMIIATCA B YKO-
pauuBaiorca. [locie pacnaga aAxepHON 000JOYKM XPOMOCOMEI
¢B0OOOIHO 1 GecIOPAZOYHO JIEXKAT B U TOILIa3Me.
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Puc. 5.21. Cmaduu mumosa 6 Kaemikax Kopeuka ayka:
1 — unmepgasa, 2, 3 — npogasa, 4 — memagasa,
5 — axpomamunoeoe eepemeno, 6 — anagasa,
7 — meanoghasa
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B memagase cnupanusanus XxpoMocoM J0CTHTaET MAKCHMY-
Ma, ¥ YKOPOUeHHbIE XPOMOCOMEI YCTPEMIIAIOTCA K 9KBATOPY KJIeT-
KH, pacnoJiarasgch Ha paBHOM PacCTOSAHUY OT oai0coB. IlenTpo-
MepHbIe YYaCTKH XPOMOCOM HPH 3TOM JIeIKAT CTPOro B OXHOMN
IJIOCKOCTH — B IUIOCKOCTH 3KBATODPA, & IJIEYH CeCTPUHCKUX
XPpOMaTH/A CBOOOJIHO PACIIOJNIOKEeHBI B IUTOIIA3ME.

Muroruyeckoe BepeTeHO yiKe HOJHOCTBIO CHOPMHUPOBAHO
U COCTOMT M3 HHUTeH, COEAMHAIONMX IIOJIOCA C HEHTPOMepAMHM
XPOMOCOM.

B meradase oT4eTIMBO BUAHO, YTO XPOMOCOMBI COCTOAT U3
ABYX XpOMaTHUZ, COeJUHEHHBIX TOJIBKO B 06JIACTH HEHTPOMEPHI.

B anagase nenTpomepa Kam 0 U3 XpOMOCOM paszensiercs,
M C 9TOTO MOMEHTA CeCTPMHCKHE XPOMATH/BI CTAHOBATCH Ca-
MOCTOATEIBPHBIMM AOYEPHUMH XpoMocomamu. Hutu Beperena,
NpHKPeIJIeHHbIE K I@HTPpOMepaM, TAHYT XPOMOCOMBI K IIOJIIO-
CaM KJIeTKH, a IIeYW XPOMOCOM IIPH 9TOM [ACCHBHO CJIEAVIOT 34
IEeHTPOMEPOii.

Takxum obpasom, 6 anagase xpomamudvl ydEoeHHbLY euse
6 uHmep@asze Xpomocom CMaHoO8AMECA CAMOCTNOAMENLLHBLMU
JOuepHUMU XPOMOCOMAMU U MOYHO PACXOOAMCA K PAIHbLM
noxwocam Kaemicu. B aToT MOMEHT B KJIeTKe HAXOAATCA BA IH-
IJIOMAHBIX Habopa XpOMOCOM.

3aBepiaeTcsa MUTO3 meaopasoit. XpoMoCoOME!, cobpasiine-
€5y IIOJIOCOB, JeCOUPATH3YIOTCA U CTAHOBATCS ILIOX0 BAAMUMBI-
Mu. VI3 MeMOpaHHBIX CTPYKTYD HUTONIA3MBI 06pa3yercs Axep-
Haa 000JI09KA.

B kjeTkax jKMBOTHBIX IMTONJIA3MA AENUTCHA IYTEM IIepe-
THMKH TeJla KJIeTKH Ha JIBe MEHbIIHUX Pa3MepOB, KAXKAada U3 KOTO-
PBIX COAEPKMUT OAMH JUIJIONAHBIA Ha6OpP XpOMOCOM.

B xnerkax pacrenuii nuTonIasMaTHIeCKaa MeMOpaHa BO3-
HUKaeT B Cepe/inHe KJIeTKHU U PACIPOCTPaHAeTCs K nepudepun,
paszenaa kaeTky nomnonam. Ilocne obpasoBanus nonepeunoit
OHUTOIIa3MaTHIECKOM MeMOpaHbl Y PACTUTENBHBIX KJIETOK I1O-
fABJIAETCA IeJII0JIO3HAA CTeHKA.

B MuUTOTHYECKOM IUKJIE KI€TKH MUTO3 — OTHOCHTEIBHO KO-
POTKadA cTajusa, npogoaxkapmascsa oosrano or 0,5 1o 3 u.

Haumnas ¢ mepBOro MHUTOTHYECKOTO JeJEHHUA OILIOLOTBO-
PEHHOM SAUIEKIeTKH — 3UTOTHI, BCE JOUEePHUE KIeTKH, 06paso-
BaBIIMECH B Pe3yJIbTaTe MUTO3a, COJAePKAT OAMHAKOBEIH Habop
XPOMOCOM ¥ OZJHH U Te ke reHsl. ClegosarenbHO, MUMO3 — ITO

cnocol GeneHus KAemokK, 3aKa04auwuics 6 moiHoM pacnpe-
deseHul 2eHemUYecKoz0 mamepuana mexcoy 004epHuMU Kaem-
kamu. B pesynbrare MuTo3a obe AouepHHE KIETKH IOJYydaioT
JIMTLJIOMAHBIH Ha00p XPOMOCOM.

BuodorHYecKoe 3HaYenne MuTo3a. IJocToOAHCTBO c'fpoeam'-l
1 IPaBHJIBHOCTH PYHKIIMOHNPOBAHUSA OPTaHOB M TKaHEN MHOIO-
KJIETOYHOTO OpraEuaMa 6BIIO OB HEBOZMOXKHEIM 6es coxpaHe-
HEA OMMHAKOBOrO HAGOpa reHeTUYECKOro MaTepuasa B Gecauc-
JICHHBIX KJIETOYHBIX MOKOJIeHuAX. MuTo3 obecrednBaeT TaKue
BaykHBIE IPOIECChl KUSHEeAEeATEJIbHOCTH, KaK amﬁpnm}anbaoe
pasBHTHE, POCT, BOCCTAHOBJEHHE OPraHOB M TKaHEH mocJje
noBpesKeHusA (penapaTHBHaA pereHepanus), noAzAepiKaHue
CTPYKTYPHO# LeJIOCTHOCTH TKaHei NPH OCTOAHHOM yTpaTe KJIe-
TOK B TIpolecce uX QYHKIMOHNPOBAHNA, HAIPHMEP 3aMeIleHne
HOruOImuX SPUTPOIMTOB, CAYIIMBAIOMIMXCA KIETOK KOMXH, dIIH-
TeMud KUIMIeYHUKA U 1p. (husnonornyeckas peregepanus).

summary

Life cycle of majority of cells includes divisiox_l apc_l a
period of functional activity. Basing on pecu_harltles
of vital activity in cells, the tissues of a multicellular
organism are divided into renewing (marrc!w_),.grow
ing (liver) and stable (nervous tissue). Ce}l division oc-
curs by means of mitosis, previous to which the prepa-
ratory processes including reduplication of DNA take
place. Biological meaning of mitosis is that the hered-
itary material is equally distributed between the t-wo
produced cells. Owing to mitotic division the growing
of organism and restoration of cells after damage oc-

curs.

OnopHbie TOYKU

@ 1. K1eTKH MHOIOKJIETOYHOr0 OPraHM3Ma OTJIHYalTCA o
0CODCHHOCTAM H NPOOJIKHTENBHOCTH JKH3HEHHOTrO

mma.
2. I'naBEBIM co0ObITHEM HHTep(ha3bl ABJAAETCA PeAylIH-

rauua JTHE.
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3. B nponecce MuTO3a NPOHCXOAUT TOYHOE H paBHOMeEp- A complex of processes, which are found in
HOe pacnpelejieHHe XpOMOCOMHOIO MaTepualia Mesk- a cell while it is preparing to division and
Oy HOYEePHHMH KJeTKaMMH. during mitosis.
Bonpock! ona noBTopeHus 1 3anaHus 3. MuToTHYEeCKHH B. CoBOKYIIHOCTE IPOIECCOB,
' UMK KIeTKH MPOTEKAOIUX B KJIETKe B IIepHoJ ee
1. Yro Takoe >KM3HEHHBIIH MUK KIeTKu? Mitotic cycle IOATOTOBKH K JAEJeHHIO U HA NPOTAMKEHUH

of a cell MHTO3A.
All the processes that take place in a cell
since its appearance till death or next I

2. TaiiTe onpefeieHNe MUTOTHIECKOTO IINKIA KIETKH.
3. Pacckaskure, Kak ocymiectsiasercs cuares JTHEK.
4, OnuInuTe CTaAUY MHUTO3a.

s division. |
9. [MaiiTe onpejseneHne MUTO3a U chopmynupyiite ero 6mo- ; |
6. g‘ﬁ::?;iie 3;[&1]03116(-) ” - _ 4. Harepdaza I'. IIpouecc coenuaan3anuy KJIeTKH Ha I
w4aercsa OMOJOTHYECKHUH CMBICT MUTO3a? Interphase BBHITTOJTHEHUH ONpeeIeHHBIX QYHKITUA,
" KOTOPBI 3aKJII09aeTcs B IPHOBpeTeHn: '
Hcnonesya cnosapHblii 3amac py6puk «TepMuHOIOrHA» COOTBETCTBYIOIIEro CTPOEHUS B CUHTe3e
u «Summary», IepeBeuTe Ha AHMIHICKUAN S3bIK TYHKTEI «Omop- KOHKPeTHBIX OeJIKO0B.
HBIX TOYEK». A process of cell specialization to
particular function, when it acquires
TepMuHonorus definite structural features and synthe-

sizes certain proteins.
D Kasxxgomy TepMuUHY, yKa3aHHOMY B JIEBOH KOJIOHKE, ‘

noxbGepuTe COOTBETCTBYIOIIEE €My OIlpejesleHue, 5._Mu:roa . Tkasu, Y KOTOPBIX A4 Doabmieil qacTu
IpHBEJEeHHOE B IPABO KOJIOHKE HA PYCCKOM U aHT- Mitosis KJIETOK XapaKkTepHO cOBIajieHHue
JTNHCKOM SI3BIKAX. JKU3ZHEHHOr0 OUKJIA C METOTHYECKHM.

R : Tissues formed by the cells, which life cycle
: Select the correct definition for every term in the is usually not longer than mitotic cycle.

left column from English and Russian variants
listed in the right ecolumn.

6. O0HOBAAIOTHECH E. BaunTrenbHad 4acTh KJIETOK
TKAHH nuddepesnupoBana, HoO IpH
Renewing tissues HeobXOoJuMOCTH MOMKeT

1. Inddepenuuposxa A. Tlepros NOATOTOBKY KJIETKH K
Differentiation JeJIeHHI0, BaKHEHIITNM COOBITHEeM
KOTOpOro ABagercsa peaynnukanua [THE.
The period when a cell is preparing to
' division, in which reduplication of DNA
is the most important stage.

neauddepeHIUPOBATHECA U BEDHYTHCA B
MUTOTHYECKHI IHKJI.

Tissues, in which the majority of cells are
differentiated, although sometimes can |
redifferentiate and start mitotic division.

7. PacTtymmue TEaHH /K. Knerku HeobpaTuMo

2. JKnu3HeHHBIH B. CoBOKYIHOCTE IIPOIIECCOB, Growing tissues nuddepeHINPYIOTCHA B SMOPUOHATBHOM H
LUK KITETEH IPOTEKAIINX B KJIETKe ¢ MOMEHTA ee paHHEeM NOCTAIMOPHOHANTBLHOM HEPHOJe B
Life cycle of a cell BO3HUKHOBEHHUA 10 TUGen WiIn (OYHKIMOHUDPYIOT B TeUeHHE BCeil dKU3HA

nochaegyoinero geJeHunsds. opraHusma.
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Tissues that are formed by cells,
irreversibly differentiated in embryonic
and early postembryonic period and
function during the whole life of an
organism.

8. Crabuasnsie 3. @opma KJIEeTOYHOI0 PA3SMHOKEHUS, IPH

TKaHH KOTOPOM IPOMCXOAUT TOUHOE U

Stable tissues PaBHOMEpPHOE pacnpejesesue Habopa
MeMY JOYEePHAMU KJIETKAMH.
A type of cell division, when chromosome
material is equally divided between
daughter cells.

Bonpocel ans obcyxaeHus

2 Kaxk ocymecrsiserca ABHxeHne XpoMocoM B aHadase 1
= 4TO 0OIIIEero BO BCeX ABUTATENbHBIX DeaKIIUAX KUBOTO
oprasuama?

B uem sakmouaercs 6HONIOTHYECKUIT CMBIC Pa3IHYnil
TeYeHHUA MHTOTHYECKOro NUKJIa KIEeTOK PasHEIX TKaHEeH
MHOT'OKJIETOYHOTO Oprasmuama?

KakoBsI cyiHOCTS M 6HOTOTHYECKOe 3HAYCHIE
PasMHOMKEHHA KJIETOK IIyTeM MUTO3a?

5 : 4 « OcobeHHOCTU CTPpOoEeHUS
PacTUTENnbHOW KNeTKun

B pactuTennHOM KiIeTKe ecTh AAPO M BCe OPraHOMAbI, CBOM-
CTBEHHBIE ¥ JKHBOTHOM KJIeTKe: dH/OIIA3MATHIECKAS CeTh, PU-
b6ocombl, MuUTOXOHApUH, annapat oasmen. BMecte ¢ Tem oHa
XapaKTepus3yercs CyIleCTBEeHHBIMH OCOOEHHOCTAMM CTPOEHU
(cm. puc. 5.5), orIHYaACH OT MKUBOTHON KJIETKU CIIeAYIONAMUI
npusHakaMu: 1) npouroil Kiemounoil cmenKoi 3HaLumenb-
HOU moaujurbl; 2) ocobbimu opzanoudamu — naacmuodamu,
8 KOMOPbLX NPOUCXO00UM. NEePEULHBLIL CUHME3 OP2ZAHUYLECHKUX
6ew,ecme u3 MUHEPALbHbLX 3a cuem IHepzuu céema; 3) pas-

Puc. 5.22. Cxema cmpoenus xaoponaacma:
1 — napywnas membpana, 2 — HYMPeHHAL MemOpana,
3 — zpansvt, 4 — rwoavuyesan monerxyra JHK,
5 — pubocombi, 6 — 3epna kpaxmaaa, 7 — cmpoma,
8 — ppazmenm munaixouda zpaHbL

6UMOil cucmemoil 8aKyoneil, 6 3HALUMeNbHOUL Mmepe 00YCo6-
AUBAIOWUX OCMOMUYecKUe ce0licmea KAemok.

PacturenpHad KJIETKA, KAK U }KUBOTHafA, OKPYKeHa IIUTO-
[IasMaTudeckoi MemOpaHoii, HO, KpoMe Hee, orpaHHYeHa ToJI-
CTO#, COCTOAIIEH U3 MeJJII0JI03kI KIeTOYHOM CTEeHKOM, KOTOPOK
HeT y »KUBOTHBIX. KileTouHasl cCTeHKa MMeeT IOPhI, Yepes KOTo-
phle KaHAJIBI 9HAOIIA3MATHYECKON CETH COCEJHIX KIIeTOK c000-
IIAI0TCA APYT € APYTrOM.

IIpeobiasaare CAHTETAYECKUX IIPOIECCOB HaJl PO eCCaMHu
ocBOOOKIEHNA SHEPI'MU — 0/iHA U3 HauboJiee XapaKTepPHBIX 0CO-
feHHOCTEH 0OMeHA BeIecTB PACTUTEJBHBIX opraHuamos. Ilep-
BUYHBIH CHHTE3 YIVIEBOJOB 3 HEOPTaHUYEeCKUX BeIllecTB OCcyie-
CTBJISAETCA B ILIaCTHAAX.

Pasauyaior Tpu BHAa naactux: 1) zeitxonnacmer — Oec-
IBETHBIE MIACTH/IBI, B KOTOPBIX U3 MOHOCAXAPUJIOB X AUCAXAPHU-
OB CUHTEe3UpPYyeTCA KpaxMaJ (ecTh JIEHKOIJIACThI, 3amacarinue
GeIKM WJIM JKUDEL); 2) xsoponiacmb. — 3eJieHble ILIACTHIBI,
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cojiepiKalue MIUIMEeHT XJI0po(huII, Te ocylnecTBiasercs GoTo-
cunres (puc. 5.22); 3) xpomonnacmut, BKIOUAIONINE PA3IHI-
HbI€ IUTMEHThI U3 IPYNINLI KADOTHHOUIOB, 00YCIOBINBAIOIINX
APKYIO OKPacKy IBETKOB M miaofoB. IlnacTuasl Moryr npespa-
maTteca Apyr B Apyra. Ouu cogep:xatr JTHK u PHK, u yBenuue-
HUe UX KOJIMYECTBA OCYLIECTBAACTCH JeJIeHHeM Ha L Boe.

Bakyonn okpysxeHb MeMOpaHO# 1 PA3BUBAIOTCSH U3 IIUCTEPH
9HJOIIa3MaTUIEeCKOH ceTn. Bakyosm copep:kaT B pacTBODeH-
HOM BuZle GeJKH, YyIiIeBOAbl, HUBKOMOJIEKYIAPHbEIE ITPOAYKTHI
CHHTEe3a, BUTAMHUHEI, pasaudHbie coan. OcMoTHUYEeCKOe IaBiie-
HHe, Co3aBaeMoe PAaCTBOPEHHBIMH B BAKYOJISPHOM COKe Bele-
CTBaM|, IPUBOAUT K TOMY, YTO B KJIETKY IIOCTYIIAeT BOAa, KOTO-
pasi 00yCIOBIHBAET TYProp — HANPAXEHHOE COCTOSHUE KIIeTOY-
HOH cTeHKH. Typrop u ToJICTEIE YIIPYrHe CTeHKH 00eCIednBaIoT
IPOYHOCTH PACTEHHH K CTATHUYECKHUM U JHHAMAYECKUM Harpys-
KaM.

OnopHbie To4ku

@ 1. B k1eTkax pacTHTeAbLHOr0 OPraHH3IMa NPeodJIanaIoT

CHHTeTHYECKHEe NpoIecchl HAJ PeakHusMH BHICBODO-
KICHUA IHEPTrHH. -

2. Xopouio pa3BUTas BAKyOJAPHAA CeTh oDeclmeuymBaer
ABJIEHHE Typropa, B OCHOBE KOTOPOTO JiejKaT Ipolec-
CBI OCMOTHYECKOT0 IOCTYILIEHHS BO/JbI B KIETKY.

3. MuToTHYeCKO®e JejieHHe KJIeTOK y GOJbNIMHCTBA pac-
TeHHI NporexaeT 6e3 yyacTua KJIETOYHOTO IeHTPA.
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Borpocs! Ansg NOBTOpeHus 1 3agaHns

1. KaxkoBo cTpoeHne pasiuyHbIX BUAOB mractun? [Ipuse-
JAuTe IpUMephl B3AUMHOI'0 IpeBPaIe s ILJIaCTH/I,

2. B Kakux oT/ies1ax XJI0POILIACTA OCYIIECTBIACTCS CBETO-
Bas (asa porocunresa? TemuoBas dasa porocurresa?

3. Onumure peakuu GOTOCHHTESA U IIPOIECC AKKYMYJIH-
nuu sHepruu B Buzsie AT® B cBeToBO# dase.

Hcnonb3ya cnoBapHbIi 3amac pybpuk «TepMuHOMOrHA»
1 «Summary», HepeBeiuTe Ha aHMIUACKUMA A3BIK TYHKTHI «Omop-
HBEIX TOUEK».

5 ; 5 . KnertouHan Teopwus
CTPOeHNs OpraHn3mMoB

W3 npe/iliecTBOBABIIIEr0 U3JIOMKEHUA MOMKHO C/leJiaTh BBIBOA,
YTO BCe JIeMEeHTAPHBIE IPOLECCHl KU3HEe[eATeIbHOCTH IIPOUC-
XOOAT B KJIETKeE.

Knerka caysXuT OCHOBOM CTPOEHUA PACTEHUN M XKUBOTHBIX.
Jlns IpOKapUOT ¥ IPOCTEHIINX,, HU3IIIUX I'PHOOB M HEKOTOPBIX BO-
JOpOCJIel IOHATHSA «KJIETKa» ¥ «OpraHu3M» coBnajaanoT. MoxHo
CKasaTh, 4TO KJIeTKa — 9TO dJIEMeHTapHad OuoorndyecKkas cucre-
Ma, coocoOHAs K caMOOOHOBJIEHHIO, CAMOBOCIIDOM3BEICHUIO
U Pa3BUTHIO.

Takoe nmpejicTaBJIeHUE O KJETKe YCTAHOBHUJIOCH B HayKe He
cpasy. Cama KeTka, TOuHee KJIeToYHaA 000109Ka, Ob1jIa OTKPHI-
ra B XVII B. aarauiickum ¢pusukom P. F'ykom. Pacemarpusas
10J, MUKpOCKOmOM cpe3d mpobku, I'yk oOHapy:KuJj, 4TO OHA
COCTOUT U3 AYeeK, Pas/eJIeHHbIX HePeropoAKaMu. ITH AYeHKu
OH HasBaJ Kiaerkamu. Ilosroe BpeMd IJIaBHOHM 4acThiO KJIETKH
cunraau ee obosouky. JIums B XIX B. yueHBIe OOpATHIN BHHU-
MaHMe Ha MOJYIKUAKOe CTYAEHUCTOe COJAepXUMOoe, 3amoNHsA0-
mee KaeTky. B 1831 r. arrnuiickuii 6oranux B. Bpoys obrapy-
JKHJT B KJIETKAX AAPO. OTO OTKPBITHE IOCJIYKUJIO0 BAXKHO IIpe/Iio-
CBLIKOH [JIf YCTAHOBJIEHUSA CXOACTBA MeK/y KIeTKaMH PacTeHUI
u xuBoTHBEIX. Hemenkuit 6oranuk M. Illneiigen poxasal, 4To
B M1060i1 pacTUTENbHONW KIeTKe ecTh AApo. B KoHne 30-x rofos
XIX B. memenkui pusuosor T. IlIBanH, TIHATETBHO UCCIIEJOBAB
CTPOEHME KHUBBIX OPraHU3MOB, 00HAPYIKHI, UTO, XOTHA KJIETKH
'KUBOTHBIX OU€Hb PA3HOOOPA3HbI U OTJIUYAIOTCHA OT PACTUTENb-
HBIX, A/1Pa BCEX KJIETOK OUeHb CXOJHEI.

0600 E UMEBIIMECA B TO BpeMsd NaHHBIE O CTPOCHUH HiM-
BOTHBIX ¥ pacTeHuii, [IIBaHH npuIes K 3aKJI0YeHAIO, 9TO KJIeT-
Ka — IJIaBHAsA CTPYKTYPHAas eINHUIA BCeX KUBBIX OPraHU3MOB
¥ 4TO 00pas3oBaAHME KJIETOK 00YCIOBIMBAET POCT U PAa3BUTHE TKA-
HeH.

Knerounas Teopusi crpoenus 6b11a c(hopMyIMpoOBaHa u orryo-
mukoBasa T. Illsapuom B 1839 r. OHa ceirpasa orpoMHYIO POJIb
B pasBuTuH O6uosorun. Mcuesna xKasaBmiagca HeNPeOJOTHMON
IpPONacTh MeX/IY MapCTBOM PACTEHUH U I[apCTBOM KHBOTHBIX.
IIpoBoaryamniasi eIMHCTBO ¥KUBOr0 MUpa, KIeTOYHAaA TeOPHA 1Mo-
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CIIY3KHJIa OZHOMN U3 NMPEAIIOCHIIOK BOSHUKHOBEHHUSA TEOPUH DBO-
mrontnu Y. [lapeuHAa.

B panpreiimem kJerouHas Teopus Gblia pasBUTa MHOIH-
mu yueHsIMU. Hemenkuit yuensiit u spau P. Bupxos (1858) no-
Kasaj, 4TO BHe KJIETOK HeT "KHM3HH, YTO IJIaBHAaf COCTABHAH
YacCTh KJIETKH — AP0 H U4TO KJIeTKH 00pasyloTcsa TOABKO OT KJe-
TOK IyTeM X JeneHnd. JlanpHeliee COBePIIEHCTBOBAHUE MHK-
POCKONIMYECKOH TeXHUKH, CO3JaHNe IEKTPOHHOT'O MHKPOCKO-
[1a ¥ METOABI MOJIEKYISIPHOI 6MOJIOrMH ITO3BOJIMIIN IIY6sKe mpo-
HUKHYTH B H3yYEeHHE KJIETKH, [IO3HATH ee CI0XKHYIO CTPYKTYDPY
1 MHOroofpasye IPOTEKAKIUX B Hell OHOXHMHYECKHUX IIPO-
IIeCCOB.

B nacroaee BpeMsi OCHOBHBIE IOJIOXKEHHU A KJIETOYHOI Teo-
puu popMynupyroTca caenyomum obpasom: 1 ) kaemia a8.14-
emesa CMmpyYKmypHoO-QYHKYUOHAAbHOL eduHuyeil, a marKice
eduruyell paseumus 6cex HUBLLX OPzaHu3ImMos; 2) Kaem-
Kam npucyuie memopanroe ecmpoenue; 3) a0po — znasHas
cocmasHas wacmv Kaemwxu; 4) Kremxu pasmMHONCAIOMCS
monbko denenuem; 5) KiemowHoe cmpoeHue opzaHuIma —
ceudemenbecmeo mozo, ¥Mmo pacmeHus U HUGOMHbLE UMEIOM
edunoe npoucxoxcoerue.

OnNOpHbIE TOYKK

@ 1. Bce KuMBBIe OPraHM3Msbl, CyHIECTBYIOUIME Ha 3emuie,
HMEHT KJIeTOYHOe CTPOeHHEe 3a HCKIYeHHeM BH-
PYCOB, ABIAIIIMNXCHA NMAPA3HTAMH HA IeHeTHYeCKOM

YPOBHe.
2. Bce KJeTKM 3yKapHOTHYECKMX OPraHH3MOB FOMOJIO-
THYHBI, T. €. 00J1aJal0T eAMHBIM NPHUHI[HIIOM OPraHH-

3amuM.
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Bonpockl ans NoBTOpeHUs 1 3afaHus

1. PacckauTe HCTOPHIO OTKPBITUS KJIETKH.

2. Kem 1 Korzia Buepssle 6b11a chOpMyIHpPOBAHA KJIETOU-
HafA Teopua?

3. 30’kuTe OCHOBHBIE IOJIOKEHHA KJIETOYHOM TeOPHH.

4. B ueMm 3akJ04YaeTcs 3HaUYeHHE KJIETOYHON TeopHu AJA
o6uosoruu?

HUcnoapaysa clIOBapHLEIA 3amac pyopuk «TepMuHOJIOTHA»
n «Summary», nepeseauTe HA AHNIMUCKHAH A3BIK MyHKTHI «Omop-
HBIX TOYEK?».

5 ] 6 . HeknetouyHbie POPMbI XKXU3HW.
Bupycsbl '

B 1892 r. pyccknit yuenslii [I. 1. IBanoBCKU# onuca He-
obsIuHBIe cBOMCTBA BO30yauTens 6one3nu Tabaka — Tak Ha3bl-
BaeMoi TabauHOM MO3auKH. ITOT BO3OYyAMTENb IPOXOANUT Yepes
daxTepuasbHble GUABTPHI. TakuM 06pasom, 340pOBbIe DACTEHUA
rafaka MOKHO 3apasuTh 6eCKIeTOYHEIM (GHUIBTPATOM COKA 60JIb-
Horo pacTeHus. Yepes HecKoabKo yet D, Jleddaep u I1. Ppom
o0HApYKUIN, YTO BO3OyAUTENDb Amiypa — 00Jie3HU, HEPeAKO
BCTPEUAIOIEeNcs ¥ AOMAIIHero CKoTa, TakiKe IPOXOJUT Yepes
faxTepuanbablie GuasTpel. Hakoren, B 1917 r. kaHafcKuii 6aK-
repuoJior @. xe Opennb OTKpPLLI 6akTepuodar — BHUPYC, mopa-
KaIuil DaKTepun.

Tak GbLIA OTKPHITHI BUPYCHI PACTeHUH, }KHUBOTHBIX M MUK-
pPOOPTraHM3MOB. ITH TPH COOBITHA IOJIOYKHUIINA Hadaa0 HOBOM Ha-
VKe — BHPYCOJIOTHH, M3y4dalomell HeKJeToYHbIe (JOPMBI MKH3-
HY. BApycsl urpaioT 60abIIyI0 POJIb B *KU3HU desnoBeka. OHH
ABNAIOTCA BO3OYAUTENAMYU PSAJA ONACHBIX 3aboneBaHUi — oc-
IIbI, TENaTUTAa, 9HnedannTa, KpaCHyXH, KOpH, ObermeHcTBa, FPUII-
ma ¥ ap. Bupycsl 00UTAIOT TOJIBKO B KJIETKaxX, 3TO BHYTPHKJIe-
TOYHBIEe Napa3uThl. B CBOGOAHO YKUBYILIEM, AKTUBHOM COCTOAHUHA
OHY He BCTPEYaloTCAd W He CIIOCOOHBI PAa3MHOKAThCA BHE KJIET-
xu. Eciiu y BceX KIeTOYHBIX OPraHu3MoB 00A3aTeIbHO UMeIOTCA
nse aHyrjaenHoBsie Kucaorsel — JIHK u PHK, To Bupycsl coaep-
JKAT TOJILKO OAHY U3 HUX. Ha 3TOM OCHOBAaHHM BCe BUPYCHI Jie-
aar gHa Ase Goabmue rpynnsl — [JHK-comep:xkamue u PHEK-
cojsiepkamue. B oTngue 0T KJIeTOYHbIX OPraHu3MOB Y BUDYCOB
OTCYTCTBYeT cOOCTBEeHHas cCUCTeMa, CUHTe3upymomas 6eaKu.
Bupycsl BHOCAT B KJETKY TOJBKO CBOIO 'eHETHUYECKYIO HH(DOP-
manmio. C marpuusl — supycHoit [ITHK mnu PHE — cunresu-
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Puc. 5.23.

Bupyc mabaunoit Mo3auru:
1 — Gearu kancyanwt,

2 — PHEK

pyerca uHpopmanuonnaa PHE, KoTopasa m cay:KuT oCHOBOI
[UIA CUHTEe3a BUPYCHBIX Oe1KoB pubocoMaMu HHPUIUPOBAHHOM
KJIeTKH.

Monexryna JJTHK BUpPYCOB HIM MX '€HOM MOKET BCTDAUBATH-
CA B TeHOM KJIETKM X03fMHA U CYIIEeCTBOBAThH B TAKOM BHE He-
OTIpEeJIeIEHHO HOJITOe BpeMsH.

Taxum 0o6pa3oM, napasuTH3M BEPYCOB HOCUT 0CODOBI Xapak-
Tep — 3TO0 Napa3uTU3M HA FeHeTHYeCKOM YPOBHE.

Xuvuueckunii cocrag Bupycos. IIpocTo opranu3oBaHHbIE
BUPYCHI IIPEICTABIAIOT COO0M HYKJIEOIPOTEU AL, T. €. COCTOAT U3
nykaeunoson kuciaorsl (IHK n PHK) u Heckonskux 0enxos,
obpasyonux 060J0YKY BOKPYT HYKJIeMHOBON KUCIOTH. Benko-
Badg 000JI09Ka HOCUT Ha3BaHWe Kamcwa (OT JaT. capsa — BMe-
crunuine). IIpuMepomM TaKMX BUDPYCOB ABIAsSETCA BUpYC Tabay-
HO# mozamku (pume. 5.23). Ero Kaneus cojepuUT BCEro OAUH
Gesok ¢ HeOONBIIOH MOIEK Y IsAPHON Maccoit. CI0KHO OpraHuao-
BaHHBIE BUPYCHl UMeIOT AOIMOJHHUTEIbHYIO OEIKOBYIO HJIH JIAIIO-
IIPOTEHHOBYIO 060710uKy. MHOT1a B HAPYKHEIX 000/I09KaX CI0K-
HBIX BUPYCOB IIOMMMO GEJIKOB COePIKATCS YIJIeBOJAbI, HAIpUMep
y Bo3OyauTesneil rpunna u repuneca (puc. 5.24). Ux mapyxHas
000JI0uKa ABNAETCA (PparMeHTOM SAAePHOM HIH UTONIa3MaTH -
YecKoil MeMOpaHB!I KJIETKH-X03AMHA, U3 KOTOPOH BHPYC BBIXO-
JUT BO BHEKJIETOYHYIO CDPeay.

I'enom BUpYCOB MOKeT OBITH IPeJICTABIEH KAK OJHOHUTYA-
TBIMH, TaK U AByHATYaTEIMA Mostekyaamu [IHK u PHK. Tak, aBy-
auryatras [JHK BcTpeuaeTcss y BUDYCOB OCIBI YeJIOBEKa, OBeIl,
CBHHel, aJleHOBHDPYCOB YesioBeKa, ApyHuTuatas PHK cnyxur

Puc. 5.24.
Bupyewbt:

A — zepneca,
B — zpunna

reHeTUYECKOM MATPUIIEH Y HEKOTOPBIX BUPYCOB HACEKOMBIX H IPY-
rux 3XUBOTHEIX. IIINPOKO pacnpocTpaHeHsl BEPYCHI, COepIKa-
mue opgnouuruyaryio PHK (Bupycel sHuedanurTa, KpacHyXH,
Kopwu, GemrescTBa, TPUNIIA U AD.).

Bzaumopeiicreue supyca ¢ kaerkoi. IIpu obpazopannu nu-
HOIATO3HBIX BAKYOJIE BMeCTe ¢ KalleJbKaMu XUJKOCTA MeX-
KJIETOYHOM CpeAbl CIAYy4aWHO BHYTPH KJETKM MOIYyT NOmnajgaTthb
BUDYCHI, IUPKYJAAPYIOIHAE B )KUAKOCTAX opragusma. Oxnaxo,
KaK IPaBUJIO, TPOHAKHOBEHUIO BUPYCa B IUTOIAA3MY KJIETKHU
npeJIIecTByeT CBA3BIBAHHE ero ¢ 0COOBIM DeJIKOM-PenenTopoM,
HAXOAAIMMCHA HA KJIETOUHOU noBepxHOCTH. CBA3LIBAHME C Pelen-
TOPOM OCYIIeCTBJsieTcA Ouarofapsa HAMUYHIO ClIeualbHbIX Gen-
KOB Ha MOBEPXHOCTH BHPYCHOM YaCTHIBI, KOTOPBIE «Y3HAIOT» CO-
OTBETCTBYIOIUH PEnenTop Ha IMOBEPXHOCTH YYBCTBUTEJIbHOM
KJIETKH. YUaCTOK MOBEPXHOCTH KJIETKH, K KOTOPOMY IIPHCOeAH-
HUJICS BUPYC, MOTPY’KaeTcsa B MUTOIIA3ZMY M IIpeBpalaercs
B BAKYOJIb. Bakyo/ib, CTEHKA KOTOPO# COCTOUT U3 IUTOILIA3MA-
THYECKO MeMOpaHbl, MOMKET CIIUBATHCA € JPDYTUMH BAKYOJIAMHEA
nia sapom (puc. 5.25). Tak Bupyc gocraBageTcs B 000 yua-
CTOK KJIeTKH.

PenenropHbIii MEXaHU3M IPOHMKHOBEHUA BUPYCA B KIETKY
obecneumnBaer cnenuduuHEOCTH HH(pEKIHORHOTO Tponecca. Taxk,
Bupyec renatuTa A mim B npoEuKaeT ¥ pasMHOKaeTcHd TOJBKO B
KJIeTKaxX MeueH!; aJlecHOBUPYCHl U BHPYC I'PHINA — B KJEeTKax
SMUTEUSA CAUSACTON 060IOYKH BePXHUX ABIXATENbHBIX ITyTeH;
BHUPYC, BRIZEIBAIONINI BOCIAJIEHUE MOJIOBHOTO MO3Ta, — B HEPB-
HBIX KJETKAaX; BUPYC SMUAEMHAYECKOro mapoTuTa (CBHUHKA) —
B KJIETKAX OKOJOYIIHBIX CIIOHHBIX JKeJe3 u T. J.

WHeKMOHHBIN IPOLEecC HAYNHAETCHA, KOTia IPOHUKIIHE
B KJIETKY BHPYCHI IPHCTYHAIOT K PA3MHOKEHHIO, T. €, IPOUCX0-
JIUT PeAVIINKAIIMA BUPYCHOTO reHOMa ¥ caMochopKa Kamncuaa.
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Puc. 5.25. Cxema nponurnosenus eupyca é xaemiy (A)
u 8bixoda u3 Kaemicu eupycholx wacmuy (B)

Hna ocymiecTBIeHUSA PeAYIIMKALUA HYKJEHHOBAA KHUCJIOTA
JOJIKHA 0CBOOOAUTECA OT Kancuza. Ilocsie cuETE3a HOBOI MOJIe-
KYJIbl HYKJIEMHOBOM KHCJIOTHI OHA OleBAETCA CUHTe3UPOBaHHbI-
MH B [IUTOIJIa3Me KJIEeTKU-X03ANHA BUPDYCHEIME GetkaMu — 00-
pasyercs KalcHg.

Haxormienne BUPYCHBIX YaCTHUI, IPUBOAUT K BBIXOAY HX U3
KJIeTKH. JI18 HEeKOTOPBIX BUPYCOB 3TO IPOMCXOJUAT ITYTEM «B3PhI-
Ba», B Pe3yJIbTaTe 4Yero IeJOCTHOCTh KJETKHU HapyHiaeTcsa M OHAa
norubaer. JI[pyrue BUPYChI BBIIENAAIOTCH CIIOCO00M, HAIOMHHAIO-
UM IOYKoBaHKe. B 3ToM cirydae KjIeTKH OpraiusMa MOTryT J0JI-
I'0 COXPaHATE CBOIO JKUBHECIOCOOHOCTE.

WHoii nyTh NPOHUKHOBEHHUS B KJIETKY Y BUPYCOB OaKTepHit —
b6axrepuodaros. ToscThie KiIeTOYHBIE CTEHKH OaKTepuit He TO-
3BOJIAIOT OeJIKY-pPelenTopy BMeCTe ¢ IPUCOSANHUBIINMCSH K He-
My BUPYCOM HOT'PY’KaThCA B HUTONJIA3MY, KAK 3TO IPOUCXOAUT
npyu MHOUIUPOBAHUM KJIETOK *KUBOTHBIX. [ToaTomy HaxTepuo-
(har BBOAUT MOJBIN CTEPKEHb B KJIETKY H BBITAJKHBAET Yepes
wero [IHK (miua PHK), saxoasamyiocs B ero royosxe (puc. 5.26).
I'erom GaxTepuodara nonagaeT B UTOIIA3ZMY, a KallCHJ OCTAa-
eTcd cHapy:ku. B nuronnasme 6akTepuanbHOM KIETKMA HAYMHA-
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CrepxeHb

XBoOCTOBbLIE
T = *~

BuitankusaHune
AHK
lonoska ¢ AHK

A B

Puc. 5.26. Modeas 6axmepuogaza T-2:
A — 0o npucoedunenun k 6aKmepualbHOl KaemKe,
B — ghaz, svidenawwuin JHK 6 kaemky

eTcs peAyILTUKanusa reioma 6akrTepunodara, cuaETe3 ero 6eJ1K0B
u hopMUpOBaHMe Kancuga. depes onpejieIeHHbIH IPOMEKYTOK
BpeMeHu fakTepHaibHas KJeTKa rmbOHeT, U 3peible (arossie
YaCTHILBI BEIXOJAT B OKPYsKaIOUIYIO CPeay.

[Ipoucxoxkaenne supycos. BAPyChI IpeACTABAAIOT cO00M
aBTOHOMHBIE 'eHeTUYeCKHUe CTPYKTYPHI, Hecrioco0HBIe, OHAKO,
pasBUBATHLCA BHE KJIETKH. Ilosaraior, 4To BUPYCHl U GaKkTepuo-
daru — obocobuBIIHECA TeHETHYECKHE 3JIeMEeHThl KJEeTOK,
KOTOPBIE 3BOJIOIMOHUPOBAJIM BMECTe ¢ KJIeTOYHBIMHU (hopMaMu
KHU3HHA.

Summary

.,ﬁ* Main theses of the cell theory are currently considered
as follows: 1) a cell is a structural and functional unit,
and a unit of development in all living organisms;
2) membranes are structural compounds of cells; 3) a
nucleus is the main component of a cell; 4) cells are
reproduced by means of cell-division; 5) cellular struc-
ture of all organisms on the Earth is the evidence of

their common origin.
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OnopHble To4ku 1. Bupye A. ITapasuTel IPOKAPMOTHIECKHUX

Virus OpPraEU3MOB HA TeHETHYEeCKOM YPOBHE.

@ 1. Bupycer u Gakrepuodarn — HeKJIeTOUHbIE hopmsr Ge.-net.ic Ritagtise ot the prosaxyofs
#KH3HH, NAPA3UTHPYIOIME HA reHEeTHYECKOM ypOB- SREANATCY
He.
2. CymectByior aBa cnocoba Tepesiauu BUPYCOB OT KIeT- 2. Baktepuodar B. Hexnerounsie (JOPMBI JKU3HH,
KM K KJeTKe: FOPH3OHTAJbHBIH — IIyTE€M BHIX0Ja Bacterial virus ABJAIOLIINECA IAPASUTAMEI

BHPYCHOM YACTHHbLI M3 OXHOM KJIETKH M BHE/IPeHH
B IPYTYIO KJIETKY M BePTHKAJIBLHBIH — W3 MOKOJEHUSA
B IIOKOJIeHHEe B pe3yjibTaTe BCTPAHBAHHMA B XPOMOCO-
MY KJeTKH-X039MHa.

DYKAPUOTHYECKUX KIIETOK HA TeHeTHIECKOM
VDOBHE.

Non-cellular forms of life, that are
parasites of eucaryotic cells on the

genetic level.

Bonpocsl AnA NOBTOpeHns 1 3anaHus B. IlyTs nepesayn nH(PEKIHOHHOrO areHTa

OT OJJHOr0 OPraHM3Ma K APYroMy depes
OKDPYIKAIOLIYIO CPeNy.

A way of transmissing an infectional agent
from one organism to another through the
surroundings.

3. Huderuus
Infection

; 1. Kak ycTpoens: Bupych?
2. YeM OT/IMYAIOTCS TPOCTHIE BHPYCHI OT COMHBIX?
3. Kakos npuHIUI B3aUMOAEHCTBIA BUPYCa U KITeTKH?
4. Kax BUpyC NPDOHUKAET B KJIeTKY?
9. ¥YKakuTe 0COGEHHOCTH B3aNMOLEHCTBIA b6axrepuodara
¢ bakTepuaNbHON KIETKOI.
6. B uem nposiBnsAeTcs AeiicTBUe BUPYCOB Ha KJIETKY?

I'. IlyTs nepefavn HHMPEKITMOHHOIO areaTa
¢ MOJIOBBIMHU KJIETKAMH, B XPOMOCOMBI
KOTOPBIX BCTPAUBAETCHA HACIEACTBeHHBIN
MaTepHaj BHpyca.

A way of transmission, when an infectional
agent is transfered to another organism
with sexual cells, as its hereditary material
is inserted in the host chromosomes.

4. Topu30OHTANBHBIH
nyTh Nepexavn
Horizontal
transmission

Hcnonwaya cnoBapHubiit 3anmac py6pux «Tepmunonorusa»

u «Summary», nepeBeiuTe Ha AHIIUICK A A3BIK yHKTHI «Orop-
HBIX TOYEK» .

TepmuHonorus

s

Kaxxnomy repmuny, ykasaHHOMY B JIeBOM KOJIOHKE,
nojbepuTe COOTBETCTBYIOIIee eMy OlpeieseHue,
npUBefeHHoe B IPaBOM KOJIOHKE HA DYCCKOM M aHT-
JIHACKOM S3BIKAX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

5. BepTHKAJIBHBIH
IyTh Mepenadu
Vertical
transmission

. Ilpomecc B3auMoieficTBHA BUPyCa
(6axTepuH) M OPraENU3Ma XO3AHUHA,
BKJIIOYAOMINI BHEIpeHNe apasuTa,

ero pasMHOJKeHHUE U BhIIeJIeHue

B OKPYIKAIOLIYIO CPEeAY.

A process of interaction between a virus
(bacterium) and a host organism, which
includes the intrusion of a parasite, its
reproduction and coming out of the host
to the surroundings.
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6. Knerounan E. Onro u3 naubosiee BaHEIX

Teopun 6uosornyeckux 0606meHni, COrIacHo

Cell theory KOTOPOMY BCE OPraHHu3MbI MMeIoT
KJIeTOYHOE CTPOeHHE.
One of the most important biological
generalizations that all the living
organisms have cellular structure.
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Bonpock! ans obcyxpeHus

2 YeM oTIMYaeTCA rOPUBOHTANBHEIN TYTh Mepeiadn
= BHDYCHOU HH(DeKnuH oT BepTuransuoro? Ipusegure
TIPUMEDHI.

Kax npoucxonuT cMHETE3 BUDYCHBIX GEJIKOB M YIIAKOBKA
HOBBIX BUDYCHBIX YaCTHIL?

0630p u3y4yeHHOro matepwana rnasbi 5

OCHOBHBbIE MONOXeHUs

Knerka sapnserca cTpyKTYpPHOU U QYHKIIMOHAIBLHOMN €IHHH-
meif, a TakKe efUHUIEH PABBUTHS BCEX KMBBIX OPraHU3MOB,
oburaromux Ha 3emie.

OcHOBO# OpPraHU3aNUN KJIETOK MKUBBIX OPIrAHU3MOB CIIY3KUT
fumonornyeckas memOpaHa.

Boitesnsior 1Ba ypoBHA KJIETOYHON OPraHUSAIHH U COOTBET-
CTBEHHO JIBe I'PYINbI KJIETOK: NPOKAPHOTHYECKHE U 9YKaPHOTH-
YecKme.

ITpokapuoTsl — GaKTepun U CUHE3eJIeHbIe (nmanobaxkTepun)
He MMeIOT OTPaHu4YeHHOr0 000JIOUKOH AApa; UX HACJEACTBEeHHBIH
MaTepual NpeACcTaBieH OJHOH KobneBoi monekyaoi [THE.

K rpymnme sykapuor oTHOCATCS IpeACTABATEN IAPCTBA Pac-
TeHU, )KHBOTHBIX ¥ TPUGOB, B KJETKaX KOTOPHIX TeHeTHYECK il
MaTepHuaJ 3aKJIYeH B OrpaHNYeHHOe 060I09KO0M AAPO.

DyKapHOTH HMEIOT AUIIONAHbII Habop XxpomocoMm. U3 Kax-
JI0# apbl TOMOJIOTHYHBIX XPOMOCOM OJiHA IIOJIyYeHa OpraHus-
MOM OT OTIIA, & APyras — OT MaTepH.

B KJIeTKe HMEIOTCH CTPYKTYPHI, CIIOCOOHBIE K CAMOBOCIIPO-
M3BeJeHMIO: MATOXOH/IPUH, IUIACTH/BI, IIEHTPHUOJH U 6asaibHble
TeJIbIA MKIYTHKOB H PeCHUYEK. L

KeTKy pasMHOMKAIOTCA TOJABKO AeseHneM. MATOTHYeCKUT
[IUKJ KJIETKH — 9TATl )KM3HEeHHOT'O IUKJIa, BRJIIOYAIOI Ui nepu-
0/ MTOATOTOBKH! KJIETKH K JeJIeHHUI0 ¥ MHUTO3.

MurtoTuuecKoe JieJieHre KJIeTOK obecrnednBaeT pocT OpraHus-
ma, 6ecroyioe pasMHOMKEHHEe U BOCCTAHOBJIEHHE KJIETOYHBIX I10-
Tepb, BOSHUKAIOIIUX BCJIEJCTBHE TPABMBbI HJIK 3a00/1€BaHUA.

Bupycsl — HeKJeToYHbIe (JOPMBI }XU3HHU, IPEACTABIAOIIIe
cob0#l mapa3uTOB HA KJIETOYHOM YDPOBHE.

MpobnemHbie obnactu

Kak MOXHO OOBACHHTH MAJIUTENbHOE COCTOAHHE MOKOA
BUPYCHOI'O FéHOMa, BKJIIOYEHHOr0 B XPOMOCOMBI KJIETKHU-X03AH-
Ha?

B ueM cymiHOCTH IIPOILECCOB pereHepanuy B TKAHAX C pas-
JIMYHBIM YPOBHEM KJIETOYHOTO PA3MHOMXKEHUA?

MpuknagHble acnekTbl

Yro neXUT B 0CHOBE Au(d(hepeHIUPOBKY KJITOK PASJIMYHBIX
TKaHei MHOI'OKJIeTOUHOTr0 opranuama?

Hcnonb3ys 3HAHUA O NYyTAX PACHpPOCTPDAHEHUSA BHPYCHBIX
1 6GaKkTepUaNbHBIX HHOEKI N, IIPeJIOKHATE IIYTH IIPeJoTBpale-
HEA 3a00eBaHUA,

3apgaHus

Hcenonb3ys MKOMbHBIM MAKPOCKOII, pACCMOTPHUTE IIpenapa-
ThI KJIETOK OJ{HOKJIETOYHBIX OPraHM3MOB, MHOTOKJIETOYHBIX pac-
TeHUH# U KUBOTHEIX. OnMImuTe 4epThl pasindud H CXOACTBA.




PaszMHOXeHune
n pasButune
OopraHu3mMoB

Pasmmuoxcenue, uiu camosocnpoussedenue, —
00Ha U3 8ANCHeUUIUX XAPAKMEPUCTILUK
opzanuyeckoil npupodst. Pazmnoncenue —
c60licmeo, npucywee 6cem 0e3 UCKIOYCHUA
HCUBLLM OpZaHUIMAM — om Gaxkmepuil

do maexonumaruwux. Cyuecmeosanue
A100020 8uda HUBOMHBLX U pacmenuil,
Gaxmepuil u zpubos, npeemcmeeHHOCb
Medxncdy podumenveKumMu 0co0AMU

U ux nomomcmeom noddepiueanmes
moabio 61az00aps pasmHONCCHUIO.

TecHo c843aAHO ¢ CAMOBOCNPOUIBEOCHUEM

u 0pyzoe c60IUCMB0 HUBLLX OPZAHUIMOE —
pazeumue. OHO maisice npucyuie 6cemy
Jeueomy Ha Semne: u meavualiuum
00HOKAeMOYHBIM OPZAHUIMAM,

U MHOZOKJICMOYHbIM PACTMEHUAM U HUBOMHbLM.
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FnaBa

PasmHo)XeHue
OpraHM3MoB

Hecmompa na ozpomuoe pasnoobpasue, Hopmbl pasmHONCEHUA
Mozym Obimb 06sedunens 6 deée 2pynnvi: noroeoe u Gecnonoe.

B. II. Toxun

IIpu xaparxmepucmurxe ceoiicme #ueozo
YxHce ommeuanocsy, 4mo 0OHUM U3 IMUX
ceolicme aensemcsa Ouckpemmnocme.
HAuckpemnocme opzanuszayuu xueoil
mamepuu npednonazaem cyu,ecmeosanie
Pas3mmuodNcenus — npoyecca
eocnpouseedenus cebe nodobHbLX.
Heobxo0umoe ycnosue pasmuoncenus —
HacedcmeenHocmb, m. e. cnocoGHocmb
B0CNPOU3BECMU CBOILCMEA U NPUSHAKU
podumeuneii. H xoma nod crosamu
«PA3MHONCEHUE» U «HACLEOCMEEHHOCTbY
umeiomces 6 6udy pasmwvie ceoilcmaea
Op2aHU3M08, OHU, NO CYywecmay,

MeCHO 83AUMOCBA3AHDL.
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WaBecTHBl paznuuyHble GOpMbl PA3MHOMKEHU, HO BCEe OHH
MOryT OBITH 00beHHEHE! B /lBa THIIA — HOJOBOE U DecmoJoe.

ITonoBeIM pasMHOKEeHHEM Ha3bIBAIOT CMEHY IOKOJICHHMIA B pas-
BHTHE OPraHU3MOB HAa OCHOBE CHENHAJA3WPOBAHHBIX — 710.10-
8blX — KJIETOK, 00pasyioimnuxcs B MOJOBLIX eje3ax. B apoiio-
MU OJIOBOI'0 Pa3MHOXKe U A Hanbosee IPOrpecCHBHBIM 0OKa3aJI-
csa criocob, 6aarogapa KOTOPOMY HOBBLIM OpraHu3M pasBUBaeTCsa
B pea3yJibTarTe CJAMAHUA ABYX IIOJOBBIX KJIETOK, 00pasoBaHHBIX
pasHEBIMH poauTenamMu. OxHaKo y 6eCIIO3BOHOYHBIX KHBOTHBIX
HepeaKo CIIepMaTO30MAbl U AUIEKJIeTKN (JOPMUDYIOTCA B TeJje
omHOTO OpranuaMa. Takoe aBieHne — 000€M0JIOCTH — HA3bIBA-
eTcs zepmadpodumumonm.

ITBeTKOBLIE pacTeHUA TaKKe OBIBAIOT 060enonbimu. Y 6ob-
UIMHCTBA BHUJAOB MOKPBITOCEMEHHBIX (IBETKOBBIX) pacTeHUM
000emoJIbIi IIBETOK BKJIIOYAET ¥ THIYAHKHU, 00pasyiomue Myx-
CKUe MOJIOBEIe KJIETKH — CIIEPMHUH, U TIECTUKH, COJepIKaInue
ainexaerku. IIpuMepHO y 4eTBepToO# YacTH BHAOB MYIKCKUe
(TBIYMHOYHBIE) U KEeHCKHe (IeCTHYHBIe) IBETKH Pa3BUBAIOT-
cA He3aBUCHMO ADYT OT Apyra, T. €. IBeTKH ofxHomoabe. [Ipume-
POM MOJKET CIIYKHUTh KOHOIJIA. ¥ HEKOTOPBIX PACTEHHH — KY-
KYPY3blI, 6epessl — U MyKCKHE, U JKeHCKHe I[BeTKH BOSHUKAIOT
Ha OJTHOM ocobH.

M3BecTHEI cliyuan, KOTAa HOBBIM OPraHU3M He 0053aTe/IbHO
MOABJNAETCA B Pe3yJbTaTe CAUAHUA TOJOBBIX KJIETOK. ¥ HEKO-
TOPBIX BUAOB }XKUBOTHBIX U pacTeHUI HaO/I0gaeTcs paspuTe U3
HEeOIJIOAOTBOPeHHOH AlineKkaeTki. Takoe pasMHOKeHHe HABHI-
BaeTCs JeBCTBEHHBIM U NAPMeH0ZeHemuULecKuM.

Becnosioe pasMHOKeHHE XapaKTepU3yeTCa TeM, YTO HOBas
0co0b pa3BHBaeTCA W3 HEMOJOBBIX, COMATHUYECKUX (TeleCcHBIX)
KJaeToK. PaccMoTpuM mozpobHee 00a TUIIa pAa3MHOMKEHHUA.

6 - 1 . becnonoe pasMHOXeHne

ITpu GecrosioM pasMHOMKEHUHM HOBBIN OPraHu3M MOYKEeT BOa3-
HUKHYTH U3 OZHOH KJIEeTKH HJIH U3 HECKOJIbKNX HEMOJ0BEIX (CO-
MAaTHYeCKHX) KJIETOK MATePUHCKOI 0co0u.

M=uorue npocreimue (ameba, 9BraeHa 3ejeHass u Ap.), OJ-
HOKJIETOYHBIE BOIOPOCIH (XJIaMULOMOHA/A) PABMHOKAIOTCSH Y-
TeM O0BIYHOTO MUMOMuUYecKozo deaenus Kiemrxu. [pyrum oa-

7 — B. B. Baxapos, 10 k.
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Puc. 6.1. ITouxosanue dpoxciceavix 2pubos

HOKJIETOYHBIM — HEKOTODBIM HH3IIUM rpubam, BOAOPOCIAM

(xy10pesina), dKMBOTHBIM, HAIIPUMED MAaJIAPUNHOMY NIA3MOLHIO
(BO3OyAMTE 10 MANIADUH ), CBOMCTBEHHO crnopoobpasosanue, OHO
BaKJII09aeTcs B TOM, UYTO KJIeTKa pacnajaercsa Ha 60JbIIoe Yuc-
JIO0 0cobeil, paBHOE KOJMYECTBY sZep, 3apaHee 06pa3oOBaHHBIX B
POJUTENBCKOM KJIeTKe B Pe3yIbTaTe MHONOKPATHOTO AeJeHHA ee
AApa. MHOroKeToYHbIe OPraHU3MBI TAKIKEe CIIOCOGHBI K CIIOPO-
00pa3soBaHUIO: 3TO MXH, BHICHIME IPUOLI, MHOTOKJIETOYHBIE BO-
AOpOoCiH, aoOPOTHUKOOOPa3HbIe U HEKOTOPEIE IpyTrue.

Kak y o1HOK/IETOUHBIX, TAK U ¥ MHOTOKJIETOYHBIX OPraH#3-
MOB CII0CO60M 6eCII0JI0TO PASMHOMKEHHU A CIYIKUAT TAKIKE NOYKO-
eanue. Hanpumep, y Apox:keBuIX rpubos (puc. 6.1) u HeKoTO-
pPeIX HHY30puH (cocymme HHQY30PHT) IOUYKOBAHUE 3aKII09a-
ercda B TOM, YTO HAa MaTEePUHCKOHW KJIeTKe MepBOHAYAJIBHO
obpasyercsa HeGOMBIION 6YTrOPOK, COAEPIKAIMIL AXPO, — NOYKA.
Omna pacrer, nocTuraer pasmMepos, GIMSKUX K MATePHHCKAM, U
3aTeM oTAenseTcs, Nepexonda K CaMOCTOATENbHOMY CYIIeCTBO-
BAHUIO. Y MHOTOKJIETOYHBIX (IPECHOBOAHAA T'MApa) IMOYKA CO-
CTOMT M3 IPYNIEI KJIETOK 000X cloeB cTeHKH Tesa. [louka pac-
TeT, YVIMHAETCHA, HA IepeJlHeM ee KOHIe MOABJIAETCH POTOBOe
OTBepCTHE, OKPYyKeHHoe mynanenamu. IloukoBanue 3aBepina-
ercs obpasoBaHueM MaJleHbKOH I'MAPBI, KOTOpPAas 3aTeM OTHeJId-
eTcA OT MaTePUHCKOro opranuama (puc. 6.2).

Y MHOTOKJIETOUHBIX KHBOTHBIX 0ECIIO/I0€ PASMHOMKEHHE OCY-
LIEeCTBIAETCA TAKIKE IyTeM AeJleHHd TeJia Ha ABe JyacTH (Mexy-
3bl, KOJIbYATHIE YePBU) HJIM 3Ke IMyTeM (pparMeHTallUuU Tejia Ha
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HECKOJIBKO JacTell (ILIocKHue Jep-
BH, urjaokosxue). s rakux gac-
Tel pa3sBUBAIOTCSA MOJHOIEHHBIE
ocobu.

V pacTeHui IIMPOKO pacupo-
CTPAHEHO 8ezemamuBHOe paai-
MHOMNCEeHUe, T.e. DAa3MHOXeHHe
YaCTAMH Teja: 4epeHKaMH, yca-
mu, Kayousamu (puc. 6.3).

Tak, y kaprodensa Anda pas-
MHOMEHHUA CHAyKaT BUIOU3IMEe-
HEeHHBIE TOA3eMHbIE YaCTH cTeb-
1A — KAyOHH. ¥ KacMHHA, UBbI
JIeTKO YKOpeHsAwTecAa nobern —
yeperKH. C TOMOIIHIO YePEHKOB  L1C: 6.2

ITourxoeanue y zudpol:
PasMHOKAIOT BUHOTPAX, CMODPO- | _ yamepunckuii opzanusim,
aury. JauaEbe TON3yYne mobe- 2 — nouru
' 3eMASHUKH — yCBbl — obpa-
3VIOT MOYKH, KOTOPblE, YKOPeHAACH, JAalOT HAYAJIO HOBOMY pac-
reanio. HemHOrue pacresus (6eroHusi) MOryT padMHOXKATHCA
AUCTOBBIMHM YepeHKaMH (JIMCTOBAs MJIACTHHKA M YePelIoK).
Ha HuIKHel CTOpOHEe JHCTa, B MECcTaxX PasBeTBJIEHNA KPYIHBIX
YKUJIOK, BOBHUKAIOT KOPHH, HA BEpXHeH — MNOYKH, a 3aTeM Io-
bern.

Il BereTaTHBHOTO PA3MHOMKEHUS NCHOJb3YIOT TAKKe KO-
peHb. B cafoBOACTBE ¢ MOMOIIHI0 YePEHKOB U3 60KOBBIX KOpHen
PasMHOKAIOT MAJUHY, BUIIHIO, CIUBY, po3bl. KopHeBBIMU KJy0-
HAMA PASMHOKAIOTCA TeOPruHbL. BujomsmeHeHwe MO/3eMHOM
yacTH cTebIsi — KOPHEBUINE — TaKiKe o0OpasdyeT HOBbIE pACTeHU .
Hanpuwmep, 0coT 3a c4eT KOPHEBHINA MoxeT aark A0 1800 Ho-
BBIX ocofeit Ha 1 M? TOYBEI,

¥V JKHMBOTHBIX CIOCOOHOCTH K OecmosioMy PasMHOMKEHHIO,
KOT/1a UCTOYHMUKOM /It GOPMHPOBAaHUA HOBOT'O OPraHu3Ma Cay-
JKAT COMaTHUIECKHe KJIeTKH, JIeKNAT B OCHOBE ABJIEHU pezeHepa-
Yuu — BOCCTAHOBJIEHMS YTPAYEHHBIX dacTeil Tesna. ¥ OTHOCH-
TeJILHO ITPOCTO YCTPOSHHBIX }KUBOTHBIX — KUILIEYHOTIONOCTHBIX,
ILIOCKMX ¥ KOJIBYATHIX YepBeil, HEKOTOPBIX MOJLITIOCKOB U3 (hpar-
MEHTOB TeJia BOCCTAHABJIMBAETCS eI OpraHuaM. ¥ HU3IIHUX
TO3BOHOYHBIX — TPATOHOB — CIOCOOHBI DEreHepUpPoOBaTh yTpa-
geHHBbIEe XBOCT NI KOHEYHOCTH.

T
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Puc. 6.3. Bezemamuenoe pasmnosncenue pacmenuii:
A — noasyuue noGezu (ycwt), B — nodszemnwvie KAYyOHU,
B — xopresuwie ocoru, I' — wacmu nodezoe snodeu

Becnonoe pasMHokenue, 3BOTIOIMOHHO BOSHHKIIIEE paHbIIe
II0JIOBOT0, — BecbMa adexTuBHLIN nponece. C ero moMonisio
B ONIaronpuUATHBIX YCIOBUAX YHCICHHOCTH BUAA MOMKET OBICTPO
YBEJIMYNBATHCH.

Opnaxo npm 066X hopMax GeCIIoNOoro pa3MHOKEHUA BCe
IIOTOMKH MMEeIOT I'eHOTHII, MIeHTUYHBIN MaTepuHcKomMy. Benom-
HUTE MUTO3. B unTepdase nmpoucxoauT abCOMOTHO TOYHOE VA~
BOeHHMEe I'eHeTHYEeCKOro MaTepuaia KJIeTKH, B pe3yibTaTe KOTo-
pOro Npy JeJIeHHU KaK/Jasa U3 JoYePHUX KJIETOK IOJydaeT Ha-
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caeACcTBeHHYI0 HHPOPMANHUIO, CXOAHYIO C TAKOBOM y MaTepHH-
ckoi KaeTku. ITIoCKONBKY BCce coMaTHYeCKHEe KJIeTKH OPraHna-
Ma BO3HHKJM IIyTeM MUTO3a, a MMEHHO U3 HUX W pasBUBaeTCA
HOBBIH OPraHM3M, CTAHOBUTCHA MOHATHBIM, ITOYEMYy BCe 0coOH
11pu GecIiosioM pasMHOKEHHH I'eHeTUYeCKH CXOAHBI — OHO He COo-
[IPOBOKAAETCSA MOBBIIIEHNEM PFeHeTH4YecKoro pasaoobpasus. Ho-
Bbi€ IPDH3HAKH, KOTOPBIE MOT'YT OoKasaThCcd NOJIE3HBIMH IIPH U3-
MeHEHHUH YCJIOBUH CPe/ibl, IOABIAIOTCA TOJNBKO B Pe3yJILTaTe OT-
HOCHUTEJIBHO PeAKUX MYTAIMii.

Summary

Breeding, or reproduction, is one of the main charac-
teristics of organic world. It is habitual without excep-
tions to all the living beings from bacterium to mam-
mals. Two types of reproduction are distinguished:
sexual, and asexual or vegetative. Asexual reproduc-
tion take place when an organism produces another one
by means of somatic cells. In this case all the offsprings
of the organism are equal in hereditary information to
the parental one, and hereditary diversity doesn’t in-
crease.

OnopHbIe TOYKK

1. Becniosioe pasMHOMKEeHHEe BOZHHKJIO B IIPoOIecce 3BOJO-
MK paHblle OJ0BOro.

2. B ocuoBe Bcex (hopm Hecmosioro pasMHOMKEHHA pacTe-
HUH ¥ JKMBOTHBIX JIEJKUT MHTOTHYECKOE JIeJIeHHe KJie-
TOK.

3. Becnosioe pasMHOKEHHE XapaKTEePHO XIS pacTeHH K
00NBIHHECTEA 0€CIIO3BOHOYHBIX KHBOTHBIX.

Bonpocel ana noBTopeHvs v 3aaHns

% 1. ¥V xaxux opraHuaMoB BeTpeuaeTcs 6ecrosioe pasMHOMe-

Hue?
2. Kaxue hopMbl 6ecriosioro pasMHOKEHUS BaM U3BECTHBI?

IIpuBenuTe NpUMeEPHI.
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3. Iloyemy npu GecroNIOM Pa3MHOMEHUH HOTOMKHA MeHeTH-
YECKH CXOJHEI MeXAY co00M 1 ¢ POAHATENECKOH 0c00B10?

Hcnonssya croBapHslil samac py6pux «TepMmBOIOrUns»

1 «Summary», nepeBeJiuTe Ha AHMINACKAN A3BIK TYHKTHI «O1op-
HBIX TOYEK».

TepMuHonorus

T —

D Kaxxpomy repMuHy, yKasaHHOMY B JIeBOi KOJIOHKe,
noabGepuTe COOTBETCTBYIOIIEE €My OIpefiesieHue,
IPHBeJeHHOe B IPABOi KOJIOHKE Ha PYCCKOM M aHT-
JIUHACKOM S3BIKaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

4. lloukoBanue I'. ®opma pasMHOMKeHHUA OPraHU3MOB
Budding YaCTAMM TeJia MATePAHCKON 0c00H.
Type of reproduction by the body parts of
maternal individuals.

JI. MHOTOKpaTHOEe MUTOTHUYECKO® JeJieHre
KJIETKH ¢ IocJIeAyionei (hparmeHranueit

5. BereraTuBHOE

pasMHOKeHHe
Vegetative OHATOILJIA3MBI IT0 KOJTHYECTBY JOUYepHHUX
reproduction A#ep.

Multiple mitotic division of a cell with
further fragmentation of cytoplasm to the
number of daughter nuclei.

Bonpocs! ans obcyxaeHna

1. Becnomnoe A. PasmHOKeHUe, IDH KOTOPOM

pa3sMHOKEHHEe NIPEeeMCTBEHHOCTD MOKOJI@HUH IOCTHTAeTC s

Asexual reproduction  3a cuer coMaTHUECKHX KJIETOK.
Reproduction of organisms by means of
somatic cells.

2. Ilonosoe
PasMHOMKEHHE
Sexual reproduction

B. Cnocob Bocupoussegerus cebe
MOJO0OHBIX, IPHU KOTOPOM
IpeeMCTBEHHOCTE IOKOJeHHIi
ofecrnieynBaeTCs CleNHaIM3HPOBAHHBIMH
TIOJIOBBIMH KJIETKAMH.

The way of reproduction by means of
specialized sexual cells.

3. Cnopoobpazosanue B. Muroruueckoe feseHune aapa,
Sporification IPU KOTOPOM IIUTOTOMMSA IPHUBOLHUT
K HeDABHOMEDHOMY pacrpese e U0
U TOMJIA3MbI MEXKIY JOUEPHUMHI
KJIeTKAMH.
Mitotic division of a nucleus when
cytotomy leads to unequal distribution
of cytoplasm between the daughter cells.

' 2 B kakux cayuasx npu 0ecrioyioM pasMHOMKEHHH OT/Ie/IbHbIe
- 0CcOo6H OTAMYAIOTCHA OT POAUTEIBCKAX ?

Kaxoso 6mosiornueckoe sHadeHue 6ecnonoro
pasMHOXeHuA?

ITouemy napreHoreHeTH4YeCKOe Pa3BUTHE HeJIE3A CIUTATDH
cjelncTBHEM fecrnosoro pasMHOMKEHNSA opramiamon?

6 " 2 . NMonoBoe pasMHoOXeHune

ITosioBOE pasMHOKEHHE HMeeT O4eHb 60bIIne 9BOJTIOIMOH-
HbIE IPEMMYIIECTBA 10 CPABHEHHIO ¢ 6ecIonbM. ITo 00ycIoBe-
HO TeM, 4TO MeHOTHII HOTOMKOB BO3HHKAET ITyTeM KOMOMHAIMH
reHOB, HIpUHAAJEKAIUAX 06ouM poauTensam. B peayisrare mo-
BBINIAIOTCS BO3MOHOCTH OPraHM3MOB B IIPHCOOCO0IeHHH K yC-
JIOBHAM OKpyskaomeit cpeasl. [IockoabKy HOBbIEe KOMOUHATIMA
OCYIIECTBIIAIOTCSA B KAK/[0M [OKOJIEHHHM, TO IPUCIOCOOIeHHBIMMU K
HOBBIM YCJOBHUAM CYIIECTBOBAHUS MOMKET OKasaThCsd ropasio
GoJIbIIIee KOJIMYEeCTBO ocobei, yueM npu 6ecIioyoM pasMHOMKEeHUH.
IosiBieHHe HOBLIX KOMOUHAIIHI TeHOB obecneunBaeT Hosee yc-
nemHoe U ObIcTpoe mpHcHocoOJieHHe BHJAA K MEHSIOIUMCHA
yCJI0BASAM oOUTAHUA,

-
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Taxum o6pasom, cyusHocms RON0B020 PAZMHONCCHUA 3a-
Kavaemes 8 00se0uHeHUL 6 HACIeICMBeHHOM Mamepuale
nomomka zenemuueckoi unpopmayuu om dsyx podume-
AbCKUX Ocobell.

Y 000emoIbIX JUBOTHBIX U PACTEHUH CYIIECTBYIOT IPHCIIO-
cobnenusd, MpeJOTBPAIaOIHe CAMOONIOAOTBOPeHHe. ¥ IIIo-
CKHX 4epBeH — IUIaHAPUH U Y KOJIbYaTBIX — JOXK/AEBBIX YepBeil
HabI0laeTcs cuapuBanue MeXKAY PasHbBIME oco0aMu. Y pacre-
HU# caMOONBLIEHHe MCKJIOUAeTCH B CJyYae X OXHOIOJIOCTH.
Korpaa ke passuBaioTcs 060€10ble BETKH, THIYUHKHA U TECTHKA
CO3peBaloT HeOJJHOBPEeMEeHHO, UTO U JeJaeT BO3SMOMHBIM TOJIBKO
ImepeKpecTHOE ONBIJIeHHE.

PazsuTHE HOJOBBIX KJIETOK (ramerorenes). B monosuIx xe-
Jie3ax pasBHUBaIOTCH HOJIOBBIE KJIETKHA — zamemubl. My HCKHe —
cnepmamo3oudsb. — B CEMEHHUKAX U YKEHCKHe — Aiyeraem-
Ku (unm saina) — B ANYHUKaAX. B mepsoM ciayuae nyThs uX pas-
BUTHA HA3BIBAIOT CIIEPMATOTeHE30M, BO BTOPOM — OBOT'€HE30M
(ot maT. ovum — s#I10).

Pasjiesnenue 1moyioB uMeeT 0OYEBUAHBIE 9BOJIONUOHHEBIE TIpPe-
umyiecTsa. PasaessHONONOCTS CO3aeT BO3MOMKHOCTE CITeILuA -
JIN3AaIUH POAUTENeH II0 CTPDOCHUIO U MIOBE/IEHUIO, & BOBHUKHOBE-
HI€ HOBOT'O 9BOJIIOIIMOHHOIO GaKkTopa — no/08020 ombéopa —
croco6cTByeT pasBUTHIO PABJIMUYHBIX (DOPM 3a60THI O IIOTOMCTEE.
ITpu aTOM camMIrbl MOI'YT UI'PATE GOJNBIIYIO POJIL B OXPAHE CEMbH,
0XO0Te, & TAKKe YY4aCTBOBATH B KOHKYDPEHIIAH 38 CAMKY — I10JI0-
BOM oTOope.

B nponecce 06pasoBaHuA IMOJOBEIX KJIETOK — KaK CIIEPMATO-
30HMI0B, TAK M AWIEKJETOK — BBIACNASIOT PAJ cTaguii (puc. 6.4).
IlepBas cragusa — MepHOJ] Pa3MHOMKEHHs, B KOTOPOM ITePBHY-
HEI€ II0JIOBBIE KJIeTKHU JeJIsATCs IIyTEeM MATO3a, B pe3yJabTaTe ue-
10 yBeJIMYMBaeTCA UX KojmdecTBo. IIpm cnepmaTorenese pas-
MHOXE€HHe NMePBUYHBIX IOJOBBIX KJIETOK OUYeHb WHTEHCHBHOE,
OHO HAYMHAETCH ¢ HACTYIJIEHUSA TT0JIOBOM 3PEIOCTH U IPOTEeKaeT
B T@YEHHUE BCEro penpodykKmueHozo nepuoda, T.e. BPEMEHH,
KOT/[Ia JKUBOTHOE MOJKET YUACTBOBATH B IIOJIOBOM DA3MHOKEHNH,

U MNOCTEIEeHHO 3aTyXaeT JHUIIb K cTapocTH. PasMHOIKeHUe KeH-
CKHX MEePBHYHBIX IOJIOBBIX KJETOK Y HUBIIUX MO3BOHOYHBIX
TaKe IMPOAOJIKAETCA IIOUTH BCIO JKU3HL. Y MJIEKOMUTAIOIINX,
B TOM 4YHCJIe H Y YeJjloBeKa, 9TH KJIeTKH ¢ HanmboJblneil HHTeH-
CHUBHOCTHIO PA3MHOKAIOTCH JIMIIE BO BHYTPUYTPOGHOM TIepuoie

Mepuoa v "' T '|
PasMHOXEeHUR
(=]
[
& 2n 2c*
=
¥ Pepynnukauus
235:';’“ XPOMOCOMHOIO 2n 4c
(wiTepdasa) marepwana
T‘” .‘- Mepuon KoHblorauums, 2n 4c
% g g KPOCCUHrosep
S X
&% | Npodasal, . oowiTERG 4
o |3 § | Meradasa | PacxoxaeHue
28 Anadaza | uenbix H B
o |& Tenodasa | _ XpOMOCOM
e Pepynnukaumn
- i i XPOMOCOMHOIo
o]
= wHTepdasa marepuana
il ( et HE npoucxoaunT
B 0 R
= | &8
PR
ag 3penbie rameTsl
g (rannovaHbie U HepaBHO3HaHblEe
T8N NO reHeTU4eckoMy marepuany) i I

* 1 — YACNO XpOMOCOM
C — KONW4ECTBO XPOMOCOMHOIO
mMmarepuana

Puc. 6.4. Cxema zamemozenesa

Pa3BHTHA IIJIOAA U COXPaHATCH B COCTOSSHHMH ITOKOA 10 IIOJIOBO-
r'o CO3peBaHNA.

BTopoii nepuoz — MepHOJ pocTa. ¥ He3peablX MyKCKHAX Ia-
MeT OH BhIpaskeH Hepeako. Mix pasMepsl yBeIMYMBAIOTCA HE3HA-
yurensHo. Hamporus, Oyaynipe AHOEKIETKH — 0804UmMbl —
YBEJUYMBAIOTCA B pa3Mepax MHOI/A B COTHH, & Yalle B ThICATH
M fake MUJJIMOHBI pas. ¥ OQHMX JKUBOTHBIX OBOLNMTEL PACTYT
O4eHb GBICTPO — B TeUeHHEe HECKONbKHX JHEH WM HeJelb, ¥
APYTHX BHJOB POCT MPOAOJIKAETCH MECAUBI ¥ MOABI. Pocr oBo-
IUTOB OCYILIEeCTBIAETCHA 38 CUeT BellecTs, o0pasyeMBbIX APYTrAMH
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KiIeTkamu oprasusma. Hanpumep, v pbi0, ampubuii u B 6015-
el CTeNeH! y PENTHIHHN U OTHI[ OCHOBHYIO Maccy AHIA COCTAB-
asaer xenrok. OH CHHTE3MpyeTcA B Ime4YeHH, B 0coboi pact-
BOpPHMOI (popMe HEePeHOCHTCA KPOBBIO B AHMYHHUK, IPOHUKAET
B pacTyIye OBOIMTEI U OTKJIAALIBAETCA TaM B BUJIE dKeJITOYHBIX
maacTuHok. Kpome Toro, B camMoil Oyayiieil mosoBod KJeT-
Ke CHMHTe3UPYIOTCS MHOIOYHCJIEHHBIE DeMKH B DOJIbIT0e KOJH-
yecTBO pasHoobpasusix PHK: TpancnopTHEIX, pubocoManbHBIX
¥ MH(POPMATIMOHHBIX. Hl e moK — COBOKYIHOCTb MUTATEJIBHBIX
BelecTs (»KUPOB, 6€JIKOB, YIIeBOAOB, BATAMHHOB | AD.), HE0O-
XOAUMEBIX JJIA MUTAHUA Da3BHBawIierocs sapoasima, a PHE
obecrieunBaeT cHHTe3 GEJIKOB HAa paHHEil CTAAWU Pa3BUTHUA,
Korja coOcTBeHHAaA HaCHeACTBEHHAs MHMOPMALNUSA ellle He HC-
IIOJIB3YEeTCH.

Cnepylomuii mepuoj — MNepHOJ CO3PEeBaHMsA, WA Meiios,
npejacraBieH Ha pucyHke 6.5. KneTrku, Berynaoiiyue B nepuo
CO3peBaHUA, CONEPIKAT AUILIOUAHBIA HAOOP XPOMOCOM M yiKe y/]I-
BoeHHoe KonudecTBo [JIHK (2n4c). B npoiecce mosoBoro pasMao-
JKEHHA Y OPraHMa3MOB JIIO00ro BHa M3 ITOKOJEHUA B IOKOJIEHHUe
COXPaHAETCHA CBOMCTBEHHOE eMY YHCJI0 XPOMOCOM. ITO ZOCTHTA-
eTcfA TeM, 9TO IiepeJ; CIUAHUEeM IIOJOBBIX KJIEeTOK — 0nn000m-
60opeHuem — B IPOIECCE CO3PEBAHUA B HUX YMeHbIIaeTcHd (pe-
AYIHUDPYETCesi) YACIO XPOMOCOM, T. €. M3 AUILIOUAHOIrO Habopa
(2n) obpasyerca rammonaabii (17). 3aKOHOMEPHOCTH IIPOX0IK-
JeHUA Meii03a B MyKCKHUX U YKeHCKHUX IMOJOBBIX KJIeTKAaX M0 Cy-
mecTBy oguHaKoBbL. [ToaTOMy cHavasa paccMoTpUM obIue Yep-
THI 9TOTO Ipoliecca, a 3aTeM OCTAHOBHMCA HA KOHKPETHBIX 0CO-
OeHHOCTAX, XapaKTePHBIX [JIA CIIEPMAaTOreHe3a ¥ 0BOTeHesa.

CymuocTs Mei#03a COCTOHT B TOM, YTO Ka)KJas MOJ0OBas
KJIeTKa noJyJyaeT OAWHAPHEIA — ranJouAHbBIH Ha60p XpoMOCOM.
Bwmecre ¢ Tem, Meit03 — 9T0 cTaaus, BO BpeMs KOTOpoi cosja-
IOTCA HOB8ble KOMOUHAUUL 26H06 ITYTEM COUETAHUA PASHBIX Ma-
TEPUHCKHUX U OTHOBCKUX XpoMocoM. [lepekombuHUpOBanue HAa-
ClIe/ICTBEHHBIX 3aJaTKOB BOBHHKAET, KPOMe TOT0, ¥ B Pe3yJIbTa-
Te oOMeHa y9acTKaMH MeX/Y FOMOJIOPHYHBIMU XPOMOCOMaMH,
IIPOMUCXOAALIEr0 B Meio3e.

Meii03 BKJIIOYAET JBa MOCAE0BATENbHBIX, CIeAYIONINX APYT
3a Jpyrom mpaxktTudecku 0e3 mepepniBa, neneHuns. Kak u npu
MHUTO3€, B KaXJJOM MeHOTHYECKOM JieJIeHUH BBHIIeJIAI0OT YeThIpe
cragnu: npodasy, merapasy, anadasy u renodasy.

Mpodasa li Metada3za |l Anadaaza |l Tenodasza |l

Puc. 6.5. OcnosHble cmaduu melioia

[lepBoe MeoTHYECKOR JIeJIeHHe, HIIH PeAYKIIHOHHOE. IIpo-
¢asza I sauuHaerca cnupajausanuei XpoMocoM, KOTOpble BHJ-
HbI B CBETOBOM MUKPOCKOII KaK TOHKHe JJHHHbIE HATH. Yoxe Ha
STOM 3TAalleé MOXKHO PA3JIMYHTh, YTO KAXKJasd XpOMOCOMAa COCTO-
AT U3 ABYX XPOMATHJ, COEJHHEHHBIX MEKAY coboii B obsacTH
[eHTpOMepEl. 3aTeM roOMOJIOTUYHBIE XPOMOCOMBI cbauxKaTCH,
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Puc. 6.6. Puc. 6.7.

Cxema xounswzayuu Cxema kpoccunzoseepa

KaKJasad TOYKa OJHON XPOMOCOMBI COBMEIAeTCHa ¢ COOTBETCT-
BYIOIIe# TOYKOH APYToil FOMOJIOTHYIHOM XPOMOCOMEL. DTOT IIpo-
1ecc TOYHOTO M TECHOTO COMMIKEHUA rOMOJIOTHYHBIX XPOMOCOM
B Meilo3e HA3hIBACTCHA KOH'BIOTAIHEeH.

B nponecce KORBIOraIH rOMOJIOTHUHEBIE XPOMOCOMEI, KAYK A
M3 KOTOPBIX COCTOMUT U3 ABYX XpOMAaTHj, cOMmKanoTes Ha pac-
crofHue, He npeBbimamee 120 am. Ho xpomMocomsl He pocTo
JIeXKAT PAJLOM, & YAePHKUBAIOTCA OJHA OKOJIO APYroi Gaaroxaps
o6pas3oBaHUIO XPOMATH/aMA KaXKA0M TOMOJIOTHYHON XPOMOCO-
MBI 0eJIKOBBIX HUATEH ¢ YTOJMIIIeHUsIME Ha cBO6OAHOM KoHne. Hu-
TH 00erX XPOMOCOM COEAMHSIOTCS APYT ¢ APYTOM cIIoco6oM, Ha-
NOMWHAOIIUM 3aCTeXKY «MOJHUA» (puc. 6.6).

Brarozaps TakmM MOCTHKAM rOMOJIOTMYHBIE XPOMOCOMEI
MOTYT JOJITO€ BpeM#A HAXOAUTHLCA B COIMIKEHHOM (KOHBIOIHPO-
BaHHOM) cocroannu. [lapa KOHBIOIMPOBAHHBEIX XPOMOCOM 06pa-
ayer 6usaznenT (or nar. bi — aBoitHoit) wan rerpamy (oT rpeu.
tetrados — werBepka). B ganpmeiimem mesay XpomMocoMamu,
COCTaBIAIIINMY OUBAJIEHT, MOYKET IIPON3OHTH 06MEH OAHHAKO-
BBIMH, HJIX TOMOJIOTHUYHBIMU, T. €. COJePRAIIUMHI OHH U Te 3Ke
reHbl yuacrkamu. Takoit nmponece HoCUT Ha3BaHME KPOCCUHZO-
éepa (puc. 6.7).

K xonny npodassl Mexay roMOJOrMYHBIME XPOMOCOMAMM
BO3HUKAIOT CHJILI OTTANKABaHUA. BHaYaie oHM NPOABIAAIOTCA B
obsiacTH EHTPOMEp, a 3aTeM B JPYIUX ydacTKax. XpoMOCOMEI
OCTAIOTCA CBABAHHBIMHU MeKy c000i TOIBKO B MECTaX KPOCCHH-
roeepa (puc. 6.8).

B meradgase I cnupanusanys XxpoMOCOM JOCTHTAeT MAKCHAMY-
mMa. KorslorupoBasHbIE XPOMOCOMEBI PACIIOIATAITCA 110 9KBATO-
Py, IpUY€eM [EHTPOMEPHI TOMOJOTHYHBIX XPOMOCOM 00paleHbl

Puc. 6.8. Memagasa I:
1 — mecma rpoccuHzosepa,
2 — yenmpomepbol

K pasHBIM noJiocaM kierku (puc. 6.8). K auM npuKpenisorces
HUTH BEepEeTeHa JeJeHUu .

B anadasze I naps roMOJOTHYHBIX XPOMOCOM OKOHYATENb-
HO pasfeNsioTCcs, U [eJIble XPOMOCOMBI PACXOAATCA K PAa3JIMIHBIM
nosmrocaM. OIHAKO Ka)Jasd XpoOMOCOMa COCTOUT U3 IBYX XpoMa-
TH, T. €. HO-IPesKHEMY COleP3KUT yaBoerHOe KomuecTso [THK
W, CJIEJOBATENBLHO, XPOMOCOMHEIH HabOp KJETKH mocie 3aBep-
[IeHA#A IePBOTO MeiioTnueckoro gexenus 6yaer 1n2c.

B renogaze I mocie pasjgesieHusa KJI€TOK HA HEIPOAOJIKH-
TespHOE BpeMs obpasyercs sifiepHas oGomouka. M3 kamzaoi na-
pBl TOMOJIOTHYHBIX XPOMOCOM B JOYEPHIOI KJEeTKY Imonajaer
TOJNBKO OFHA. YHCII0 XpOMOCOM YMEHbIIIaeTeA B Ba pasa, XpoMo-
coMHbIH Habop craHOBUTCA 2anaoudHbim. IIOCKONBKY OTAENb-
HBIE XPOMOCOMBI FAIVIOUAHBIX JOYE€PHUX KJIETOK IPOJOJIIKAIOT OC-
TABATHCHA YABOEHHBIMM, BO BpeMA HMHTeD(assl MeXAy IepBbiM U
BTODBIM JleleHusiMu Meitosa penynnukanun JJHK #e mpoucxo-
nur. Knerku, obpasosasmuecs B pesyjbrare 1-ro geseHus co-
3peBaHus, OTIAYAIOTCH TI0 COCTABY OTIHOBCKUX M MATEPUHCKHX
XPOMOCOM |, CJIEZIOBATE/IBHO, 10 HA6OPY reHoB.

Hanpumep, Bce KJIETKH YeJOBeKa, B TOM YUCJe NepBAYHbIe
TOJIOBBIE KJIETKH, cofepskaT 46 xpomocom. M3 Hux 23 nosydeHs!
or ora u 23 or marepu. Ilocsae 1-ro MeOTHYECKOrO AeIeHNAA
B CIIEPMATOIMATHI ¥ OBOIUTHI IIONAJAET TOABKO 10 23 XPOMOCO-
MBI — II0 OJHOM XpPOMOCOME M3 KaXJ0# mapbl FOMOJIOTHYHBIX
xpomocom. OHAKO BCJIEACTBHE CIYyIaWHOCTH PACXOMKACHUS
OTIOBCKMX M MaTepMHCKHMX XpomocoMm B aHadase-1 oGpasyio-
[Mecs KJIeTKHU IOJydaT caMble pa3Hoo6pasHble KOMOMHAIH
poauTensCcKuX xpomocoM. Hampumep, B OAHOM M3 HUX MOXeT
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OKAa3aThCHA 3 OTHOBCKUX M 20 MATEPHHCKHX XPOMOCOM, B ADY-
roit — 10 ornoBekux u 13 MmaTepuHCKMX, B TpeTheii 20 OTHOB-
CKUX 1 3 MATePUHCKMX U T. . YHCJI0 BOZBMOMKHBIX KOMOHHAIIMIT
O4YeHE BeJuKO. Ecn yuecTs ere 0GMeH roMOIOrHYHBIME yIaCTKA-
M# XpoMocoM B npodase-1 nenenns mMeitosa, To BIOJIHe OYeBHIHO,
4TO KaxAas obpasyoomiadca KIeTKa FeHeTHYeCKH YHUKAIbHA,
TaK KaK HeCeT CBOW HeNOBTOPUMEIN HaGop renos. CienoBareis-
HO, Meil03 — O0CHO8A KOMOUHAMUBHOL 26 HOMUNUYLECHKOIL 13-
MeHYusocmu.

Bropoe meiiotuueckoe nenenne. Bropoe nenenme meiiosa
B 0611eM poTeKaeT Tak e, Kak 00bIYHOe MATOTHYIECKOE JeTe-
HUe, C TO¥ JINIIb PASHUIEH, YTO AenAmasca KAeTKa ramion Ha
(1n2c).

B anagase Il menTpomepsl, COEAUHAIONINE CECTPHHCKHE
XPOMaTHALI B KAXKI0H XPOMOCOMeE, AeNSATCH, M XPOMATHABL, KAK
M B MHTO3€, C 9TOr0 MOMEHTA CTAHOBATCHA CAMOCTOATEIbHBIMHA
AOYEPHUMH XPOMOCOMaMH M HAYMHAIOT ABHIKEHHWE K PA3HBIM
nomrocam Kiaerku. C sasepmenuem rexogasnl 11 sakanuuBaer-
€A ¥ BeChb Mpomecc Meio3a: U3 MCXOAHOM MePBUYHOMN MOJOBOM
KJIeTKY 06pPas0BaNCh YembLpe 2anioudnble KAemKU ¢ Xpomo-
comHbLM Habopom 1nle.

Taxum 06pasom, CymHOCTH MEPHUOJA CO3PEBAHUS COCTOUT
B TOM, YTO B TIOJIOBBIX KJIETKAX MyTeM ABYKDATHOIO MeioTHue-
CKOTO JeJIEHUA KOAUYLECMB0 XPOMOCOM YMeHbuLaemes 606oe,
a xoruvwecmeo JIHK — suemeepo.

Buonoruyeckuit ¢MBbICI BTOPOTO MeHOTHYECKOTO AENCHHUA
3aKJIIo4aeTcsa B ToM, 4To KonudectBo [IHK npusogures B coor-
BETCTBUE XPOMOCOMHOMY Habopy.

¥V ocobeit MyKCKOTO ITOJIa BCE YeThIPe ranon HbIe KIETKH,
obpasoBaBiInecs B peayabrare Meitos3a, B HaabHeHIIeM npeoo-
PasyioTcs B raMeThl — CIIePMAaTO30M/bI. ¥ 0coDeil deHCKOro moJa
BCJIE[ICTBHE HEPDABHOMEDHOTO AEJNeHHUS IIATOIIAa3Mbl B Meio3e
JIAIIB U3 OAHOM KJIETKH IOJTyYaeTcs KusHectiocobroe aitno. Tpu
Apyrue nouepHUe KIeTKH ropaszo Mejlb4ye, OHM MPeBpamaoTcs
B TaK Ha3blBae€Mble HalpaBUTENbHBIE, WM PeAYKIIMOHHEIE,
TeJblla, BCKOpPe morudawmue.

Bronorudecknit cMbicsi 06pasoBaHMA TOJBKO OIHOI sAIe-
KJeTKH U rubesin Tpex MOJHOIEHHBIX (C reHeTHYecKOol TOYKH
3PEHUA) HAIPABUTENbHBIX TeJlel] 00yCI0BIeH He00X0MHMOCTHIO
COXPAHEHUSL 6 00HOU KIemKe 6cex 3anacHbvlx NUMamelv-

Puc. 6.9.

Cxema cmpoeHus
KYpuHo20 Auya:

| — cxopayna,

2 — nodekopaynosasn

ofonoura,
4 — awcenmokx,
4 — zapodviwesniit duck,

5 — eo3dywnan xamepa,
i — Oenkosaa obonovka,
7 — Oenkxosvle B0JN0KHA,
8 — xanasa (Kanamuix )

Hblx 8eujecme, Komopwle nonadobames Oas pazsumus 6yoy-
wezo 3apodvlula. '

B 3aBHCHMOCTH OT KOJHYECTBa JKeJTKa B AHIEKJIeTKe
JKeHCKHUe raMeThl MOAPasieNsioT Ha PAJ TUIOB. Y JIaHIEeTHUKA
JKeJITKA MAJIO M OH NIPaKTHYeCKH PABHOMEPHO pacrpejelfaeTrcid
10 BCeii MUTOIIa3Me, a Y PeNTHINNA | IITHUIL XKeJITKa O4eHb MHO-
ro, ¥ OH CKOHIIEHTPUPOBAH Y OAHOTO M3 IOJIOCOB KJIETKH. ITOT
[10JIIOC TTOJYYHJI Ha3BaHHUe 6€2emamuéH0zo (nuraromero). Ipy-
roii MoJIoC, I'Ie KeJITKa MaJjio, HeceT APOo KJIeTKH 1 Ha3bIBaeTCH
anumaavrsim (oT nar. animalis — »kuBOTHOE).

Ilepuon (hopMHPOBAHMS COCTOUT B IPUOOPETEHUN KIIETKA-
MH OIIpefie/ieHHO# (POPMBI U pasMepoB, COOTBETCTBYIOIHUX HX
cnenu(puueckoi GyHKIUH.

YKeHcKHe TTOJIOBBIE KJIETKH B IIPOIecce CO3PeBaAHUA NOKPBI-
BAIOTCA 000J0YKAMH ¥ I'OTOBEL K OIIJIOZOTBOPEHHIO HEIIOCPeACT-
BEHHO IIOCJIe 3aBepIlIeHHs Melo3a, a 4acTo M A0 IOJIHOro ero
OKOHUYaHUA. BO MHOTMX clay4YafXx, HalpuMep Yy HPecMbIKAIO-
IAXCHA ® IITHI, 38 CYET AeATEeJBHOCTH KJETOK, OKPYKAIOIHX
ARNEKIeTKY, BOKPYT Hee BOSHUKAeT PAJ AOMOJIHUTEIbHBIX 96o~
snouek (puc. 6.9). Ux DyHKIuA 3aKJI0YaeTca B 3alluTe AULe-
KJIETKW ¥ Pa3BUBAIONIErocs 3apojbllia OT BHEIIHHUX Hebsaro-
NPUATHBIX Bo3AeicTsuii. Yepes Hapy KHbIe 0600YKH CBOOOAHO
[IPOHMKAET BHYTPb BO3AYX, HO BUPYCHI M GaKTepuH, B 0COOEHHO-
cTH yepes 060JI0YKH ITHYbAX AUIL, HE IPOXOJAT.

MyHKIHA CIIEPMATO30U 0B COCTOUT B IOCTaBKe B ANIEKJIET-
Ky reHeTHYecKod MHOOpMaNUU U CTUMYIANHUH €e PasBUTHA.

B cBf3HM ¢ 3THM IOCJe 3aBepHIeHUsA Meilo3a I0JIoBas KJeTKa
noaBepraerca raybokoii nepecrpoiike. Annapar I'osbaxn pac-
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Puc. 6.10. Cmpoenue cnepmamoszouda
MACKONUMAOUWE20:;
A — oOwuii eud,
— cXxemMa CMpoeHUA:
— zoa08Ka,
— weiika,
— x8ocm,
— annapam I'oavdxcu,
adpo,
Mumoxondpuu,
Hezymu,
YEHMPUOAL

I

o NS Oy by~

moJjiaraeTcs Ha nmepefiHeM KOHIle FOJIOBKH, Ipeodpasysach B KOH-
LeBO€ TeJbIe — GKPOCOMY, BBIJENAIIYIO (PEPMEHTEHI, pacT-
Bopslomue memOpany aiina. MUTOXOHAPHY KOMIAKTHO YIAaKO-
BBIBAIOTCSA BOKPYT MOABHUBIIErocH MKIyTHKA, o0pasysa meiiky.
ChopmupoBaHHBL CTIEPMATO30H /] COAEPIKUT TAKIKE YCH MPUOTD
(puc. 6.10).

CrnepMaTo30ubl }KHBOTHBIX, OTHOCAIIUXCA K JPYTUM KJIAC-
cam, MOr'yT MMeTh UHbIe 0COOEHHOCTH CTPOEHU S B OTAEJILHEIX Je-
TAJAX, OAHAKO OOIINI NPUHIMI OPraHU3AaMY Y HUX eWH.

CnepMuu IIBETKOBBIX PACTEHUM, KAK ¥ CIIEPMATO30UbI K-
BOTHBIX, COAEPYKAT OYeHBb MaJIO ILATONIA3MEL.

Ocemenenue w onaoxorsBopenue. BoJNbHIMHCTBY BOAHBIX
JKUBOTHBIX M OPraHM3MaM, PasMHOXKeHHe KOTODBIX HepasphIBHO
CBA3aHO C BOAHOM cpeoil, HanpuMep puibam u ampubusam, cBoii-
CTBEHHO BHEIIHee OCeMeHeHHe. OTH JKHUBOTHBIE B IePUOJ
PA3MHOMKEHUSA BbIAENAIOT MOJOBBIE IPOAYKTEl — AWNEKJIeTKH
U CIIEPMATO30M/Ibl — B BOAY, I'/le IPOMCXOAMUT OILIOAOTBOPEHHE.
Y XMBOTHBIX, OOHTAIOIINX HA CylIe, PA3BUBAIOTCA HAPYIKHBIE
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Puc. 6.11. Cxema onaodomeopeHusn:
A — cauanue cnepmamoszouda ¢ aAluexiemoli,
B — adpo cnepmamosouda 6 YUMONAAIME 3UZOMbL:
1 — wenckoe adpo, 2 — cnepmamoszoud,
3 — socnpunumanuuit 6yzopokx, 4 — YeHMpPuUois,
5 — myxccroe adpo,
B — nepeoe denenue suzomot

110JIOBBIE OPraHbl, 00ecreunBaolie NepeHoc CeMEeHHOM MUK O0-
CTH W3 MOJIOBBIX IyTEH caMIla B MOJIOBEIE YTH CAMKH, I'/le ¥ Ha-
CcTymaeT OIJIOAOTBOPeHHe, ITO BHYTPEHHEe oceMeHeHMe.

IIpu oceMeHeHHUHM Bcerja BhlfessgeTcA O0JbINOe KOJUYecT-
BO ciepmaTo3ouzoB. Heob6xoanMocTh H30BITOYHOTO KOJIUIECTBA
CIIepMATO30HM/I0B, YYACTBYIOIIUX B OCEMEHEHUH, 3aKII0YaeTcs
B TOM, YUTO CII€pMAa CO3HaeT ONpeeIeHHYI0 XMMUYeCKYIO cpeay,
0e3 KOTOPOH OIJIOAOTBOPEHHE CTAHOBUTCH HEBO3ZMOYKHBIM.

Onanodomeopernue npedcmasnaem cob0l npouecce caus-
Husa cnepmamosouda ¢ AlyexiemKoll, 6 pesyibvmame 1ezo
803HUKAem nepéas — O0OHOKAeMmOYHas cmadusi paseumus
zapodviuea — cmadusa 3uzomnwt (0T rped. zygote — coegunen-
HadA B mapy). IIpu aToMm B 3urore BoCCTaHABIMBAETCA XapaxTep-
HBIM JAJA JAaHHOTO BHJA AUILIOMAHBIH Habop xpoMocom. OueHn
YaCcTo OMJIOAOTBOPEHUE HACTYIAET cpasy mnocie ocemenenud. On-
HAKO U3BECTHBI CIAy4Yad, KOrJa MeXKAY 9TUMHU COOBITHAMH IIPO-
XOAUT 3HAUUTEJbHOE BpeMs. ¥ JIETYUHX MBIIIed IpH OCeHHEeM
CIaApMBAHUM AUIA HE OMJIOLOTBOPAIOTCA ¥ CIEPMATO30M/AbI I1e-
PEe3UMOBBIBAIOT B MOJOBBIX MyTAX caMKH. ONIoA0TBOPEHME 0CY-
IIeCTBJAAETCA BECHOM, KOrjga co3peBaloT AlneraeTkn. UHoraa
IocJe OIJIOOTBOPEHUA PA3BUTHE 3UT0THI OBICTPO IIPeKpalaeT-
¢l ¥ BO30OHOBJISAETCS JHAIIS Yepe3 HeCKOJIbKO MeCAIeB. ITO CBA-
3aHO C TéM, 4TO IepPHOJ AETOPOKAeHHUA ¥ BOCIIUTAHUA MOJOABIX
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JKMBOTHBIX IPHYPOUEH, KaK IPaBUIo0, K HanboJsee GiaronpuAar-
HOMY Ce30HYy — KOHILY BeCHBI U Hayaiy Jera. [loaTomy obmas
AJUTEeNbHOCTE DepeMeHHOCTH y rOpHOCTasA, HalpuMep, COCTaB-
aser 300—320 cyTok, y cobona 230—280 cyTok, xoTaA meicT-
BUTEJBHBIN IIEPHOJ PASBUTHA 3TUX 3Bepeil OKa3plBaeTCA MeHee
IPOAOJIYKATEIbHBIM.

Summary

_* Sexual reproduction is the process, in which transfer-

ence of hereditary information takes place by means of
sexual cells. Due to formation of haploid cells with
unpaired chromosomes during gametogenesis and
their further fusion into a zygote, unique for a species
set of chromosomes is restored. Thus, the caryotype of
the species remains constant and new combinations of
genes appear, that is important from the evolutionary
point of view.
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Hcnonesya ciosapHHIH 3anac pyopuk «TepMuHOIOTHA»
U «Summary», nepeBeiuTe Ha aHTTHHCKHWI A3BIK TYHKTHI « Omop-
HBIX TOYEK».

[epmMuHonorva

OnopHble TOYKU

1. IlosoBO¥ mpouece BHEpBbie B 3BOJIONMM INOABHICH
Y OIHOKJIETOYHBIX OPraHU3MOB.

2. ¥ MHOTOKJIETOYHBIX OPraHM3MOB NOJOBOE Pa3MHOKe-
HHE OCYIIECTBJISAETCS IPH IIOMOIIH MOJOBBIX KJIETOK —
ramer.

3. PazBuTHEe OpraHM3Ma W3 HEOIUIOAOTBOPEHHOM AMIe-
KJIeTKH HOCHT Ha3BaHUE NMapTeHOreHe3a.

BOHDOCbi Ang NoBTopeHus U 3aaHns

1. Kakue nepuo/ibl BHIAENAIOT B PA3BUTHUH IIOJIOBBIX KJIe-
TOK?

2. OnuImuTe PAa3BUTHE MY’KCKHUX IIOJOBBIX KIIETOK, JKEH-
CKHX IIOJIOBBIX KJIETOK.

3. Paccrakure, Kak IPOTEKaeT IepHo/] co3peBaHus (Meii-
03) B IpoOIlecce cepMaToreHesa, OBOreHesa.

4. YRauTe OTJIMUUSA Meiio3a OT MHTO34.

D Kaxgomy TepMuUHY, YKa3aHHOMY B JIEBOI KOJIOHKE,
nog0epuTe COOTBETCTBYIOIEE €My OIpeesieHue,
IIPUBEIEHHOE B IIPABO KOJIOHKE HA PYCCKOM U aHT-
JUHACKOM A3BIKAaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. 'amerst
Gametes

A. OOMeH roMoJIOTHYHBIMHE YUYACTKAMY
Mey KOH'BIOTHPOBAHHBIMU XPOMOCOMAMM,
IIPY KOTOPOM MEHSIOTCH YIYACTKAMY PATOM
JIeKaNiue HeCeCTPHHCKHE XPOMATH/BI.
Exchange of homologous parts of
conugated chromosomes, when the closest
non-sisterly chromosomes change parts
with each other.

2. 'amerorenes B. Brigenenue ceMeHHOM KHIKOCTH Ha

Gametogenesis KJIaJKy AWIl UK BBEJEHHUE ee B [10JIOBEIe
YTH CAMKH.
Secretion of sperm onto eggs or into the
genital duct of a female.

3. Meiios B. Cinsnne cniepMaTo30u1a U SHIEKIeTKH

Meiosis 1 06pa3oBaHHUe 3UTOTHI.

Fusion of an ovicell with a spermatozoon
and formation of a zygote.

4. Korsorauus
Conjugation

I'. Ilepuox rameToresesa,

B Pe3yJabTaTe KOTOporo o6pasynresa
TANJIOW/IHEIE KJIETKH,

A maturation period of gametogenesis,
resulting in formation of haploid cells.
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5. Kpoccunrosep
Crossing-over

J. TlonoBsie KIeTKH, BOBHUKAIOIINE
B pe3yJbTaTe raMeToreHesa.

Sexual cells, that appear due

to gametogenesis.

6. Onnogoreopenne
Fertilization

E. Ilponece TouHOro # TeCHOTO

cOMKeHN A FTOMOJIOTHYHEBIX XPOMOCOM

B Ipod)ase nepBoro MefoTHIECKOro
AeTeHnusA.

A process of accurate close rapprochement
of homologous chromosomes during the
prophase of the first meiotic division.

7. Ocemenenue
Insemination

7K. IIponecc o6pazoBaHuA MOJOBBIX
KJIEeTOK — raMeT, BKJIIOYAIOIAN Hepuobl
PasMHOMKEeHHA, POCTA, CO3PEBAHMNS 1
¢opMupoBaHu.

Process of formation of sexual cells, i.e.
gametes, including stages of reproduction,
growth, maturation and forming.
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KJIETOK OJ{HOKJIETOYHBIX OPTaHU3MOB JIEJKUT MUTOTHYECKOE Jie-
JleHUe KJIeTOK. ;

IIpu pasMHOMKeHUH GECIIOIBIM IIYTEM YBEIMIUBAETCA KOJIH-
YeCTBO NeHeTUUYEeCKHU OTHOPOAHBIX 0cobeii.

ITosoBOEe pasMHOKEHHE OCYIIeCTBJAAETCS MPHA IOMOIIH I10-
JIOBBIX KJIETOK — raMeT: MYJKCKHUX (CIIepMaTO30MA0B) M JKEHC-
KUX (AAIEKJIETOK).

I'naBHBIM 9TAIIOM raMeTOreHe3a ABJAETCHA IEPHOJ cO3peBa-
HUA — Mei03, B pe3yabTaTe KOTOPOro o6pasyoTed ranjoniHble
KJIETKH.

CausHNe TONOBBIX KJIETOK — OIJIOKOTBOPEHNE — IIPABOAUT
K 00pa30BAHMIO 3UTOTHI ¥ CIIYIKUT HAYAIOM Pa3BUTHA OPTaHU3-
Ma.

NpobnemHble obnactu

Bonpocsl ans obcyxaeHus

' 2 Yem nosioBoe pasMHOMEHUE OTIMYaeTes oT 6ecnonoro?
= B uem zarknouaercsa 6HoJlorndecKkuil cMeIca Meiioza?

ITowemy 3peJibie IOIOBBIE KIETKH OJHOTO OPraHNU3MAa HECYT
pasHble KOMOWHATINH IT'eHOB?

B uem cocTOAT 9BOMIOIHOHHbIE IPEUMYILIECTBA TOJOBOTO
pPasMHOKEeHHA nepes Gecrnomasim?

0630p u3y4yeHHOro matepuana rnasbl 6

OCHOBHbIe NONOXEHWS

BeigensaioT 1Be ocHOBHEBIE (JOPMBI PA3BMHOMKEHUA OPraHM3-
MOB — IIOJIOBOE ¥ DecrioJioe.

B ocHOBe Becex (hopm Gecioioro pasMHOMKeHUA: TOYKOBAHUSA,
cnopoo0pasoBaHUs, BEereTATUBHOIO PA3MHOMKEHHUA U JeJeHUA

Kakue ¢opMBl OCEMEHEHHUS U OIJIOAOTBOPEHUA BEI 3HaeTe?
B uem zarmouaeTca 6MOTOrHYECKAH CMBICI 6ECIIONI0ro pasMHo-
JKeHusa?
Yro, mo BamieMy MHEHHUIO, 00yCJIOBIMBaeT NapTeHOTeHEeTH-
YeCcKOe Pa3BUTHE OPraHu3MoB?

[NpuknagHbie acnekThbl

Kakoe snaueHnue A5 CeIbCKOX03AUCTBEHHOTO IIPOU3BOACTBA
AMeeT CIIOCOOHOCTh PACTEHUM K BEreTATUBHOMY PA3MHOKEHHUIO?

3anaHusa

PaccmoTpuTe W BOCHPOM3BEAUTE B TETPALH CXeMbl Meio3a
M ramMeToreHesa B LeJIOM.

IIpoBeanTe CPAaBHUTENBHBLIN aHAJINS IPOILECCOB, IIPOUCXO/HA-
MUX B MATO3€ U JeJIeHUAX Meiosa.

SO——




fnaBa

HanBupgyanbHoe
pasBuTne opraHN3IMoB
(oHTOreHes)

Onmozenes, uru undusudyanvioe pazsumue OpZaHuUIMO8,
ecms Kpamioe u Obicmpoe nosmoperue uiozenesa;

ulu UCmopuLeckozo pazéumus euda,

K Komopomy annas 0cobb OMHOCUMCA.

Buozenemuveckuil 3aKou

Heszasucumo om cnocoba pa3mHoxicerus,
HA4an0 HOBOMY HUBOMHOMY ULU
pacmumenbHOMY Op2aHU3mMy daem
00HQA UNU HECKONLbKO KJIemok,
codeprcawiux moavKo HacledcmeeHHble
3adamkKku — 2eHbL U He 001a0auux
8CeMU XAPAKMEPHbLMU NPUSHAKAMU

U ceolicmeamu yenozo opzanu3ma.
Passumue 3axanwovaemcs

8 NOCMenerHol peaiu3ayuu
HacaedcmeeHHOl UHpopmayuu,
noay4ennoi om podumedneil.
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H3Y'~IEHHBM BOIIPOCOB, CBAS3AHHBIX € HHIUBHIAVaJbHBIM
pasBUTHEM OPraHW3MOB, 3aHHMaeTcA ambOpuonozusi (OT rped.
embryon — 3apozsII).

7 .1 " KpaTKMe ncropunvyeckue ceegeHusn

OcHoOBaTEIEM COBPEMEHHOW dMOPHUOJIOTAH 10 TIPABY CUNUTA-
erca akageMuk Poccmiickoit Axamnemun K. M. Bap. B 1828 r.
oH onydauKoBaa counHenue «Mcropua pasBUTHA KUBOTHBIX »,
B KOTOPOM Ha OCHOBe (hyHAaMeHTaJIbHBIX HaOII0 e NIl Hal pas-
BUTHEM KYPHUHOTO 3aPOAKIIIA B 3aPOABIIIIAMY MIEKOIUTAIOI X
MMOJIOYKAJI HAYAJIO YVIeHHIO O 3aPOALIIIEBEIX JINCTKAaX U chopMy-
JIMPOBAaJI 3aKOH 3apogsimeroro cxoacrea. K. M. Bap noxasaui,
YTO YEeJIOBEK PasBUBAETCA MO eIWHOMY IUIaHY CO BCeMH II03BO-
HOYHBIMY KUBOTHBIMH.

3acayra co3faHUs SBOJIOIUOHHON aMOPHOJOTHH IPUHAJ-
JIEXKUT 3aMedaTeNbHBIM pyccKuM yueHBIM A. O. KoBaneBckoMmy
u 1. . MeunuroBy. COBpeMEHHBIMHY IPEACTABIEHUAMHE O 3aPOJLI-
IeBLIX JHUCTKaX Hayka oOsizana A. O. KoBamesckomy, oOHa-
PYKUBIIIEMY 9KTOJEPMY, SHTOIEPMY M Me30[epMy y BCeX Ipymmn
xopaoseix. Brarogapsa paboram MeunukoBa u KoBanesckoro,
a TaKiKe JAPYI'UX YUeHBIX BTOpo# nmonoBuHBl XIX B. ycTaHOBIIe-
HbI IPHHIIUITE] PA3BUTHSA 0€CIIO3BOHOYHBIX 1 HO3BOHOYHBIX HH-
BOTHBIX.

IBONMIOIMOHHAA 3MOPHONIOrUA HAPAAY CO CPaBHHTEIBHOM
aHATOMHEH U HaJeOHTOJOTHEN Jaii BaKHEHIINe NOKa3aTesb-
CTBA 9BOJIONHH JXHUBOTHBIX, BEIACHUB MCTOPHYECKOE DPOJCTBO
pasauyHBIX Ipynn KuBoTHBIX. Ugen Hapsuna, paborsr Bapa,
KoBanesckoro, MedyHUKOBa U APYI'UX 9SMOPHOJIOTOB HOATOTOBH-
JIY TIOYBY AJISL CO3JAHMA HEMEHKUMU yueHBIMH . Mionnepom
n J. 'ekxkenem OMOreHETHYECKOTrO0 3aK0Ha, COIJIACHO KOTOPOMY
onmozernes, m. e. uHdusudyaibHoe pasumue ocobu, ecmb
Kpamikoe nogmopeHue QuLozeHe3a — UCMOpPULecKozo pas-
sumus euda, Kk Komopomy orna omuocumcs. B nepsoi nono-
BuHe XX BeKa BOIPOCAMH COOTHOIIEHHUA OHTO- U (pUIIOreHe3a
0c0oOeHHO IPOAYKTABHO 3aHAMAJICS OUH U3 KPYIIHEHIIINX 9BO-
JIOMUOHHBIX Mopdoaoros — akagemuk A. H. CeBepiios.

Teneps Ha NpEMepe HEKOTOPBIX XOPAOBEIX »KUBOTHBIX pac-
CMOTPHUM TIPOIIECCHI, XapaKTePHBIE AJIs OHTOTeHesa, U pe3yJjbTa-
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ThI, K KOTOPBIM BelyT Pa3JIHYHbIe 3Talbl MHANBHAAYATHHOTO pas-
BATHA. YTO e Takoe oHTOreHe3? OHTOreHe30M, I HHIHBH-
AyaJdbHBIM Pa3BHUTHEM, HA3LIBAIOT BECh IEPHOJ YKU3HH 0C00H ¢
MOMEHTAa CAUAHUA CIepMaTO30HUA0B ¢ AKIOM M oOpasoBaHU-
eM 3urorsl Ao rubenu opranusma. OHTOreHes JeNuTes Ha IBa
nepuoga: 1) ambpuoranvroiic — 0T 06Pa30BaAHUA 3UT'OTEI /10 PO-
KOCHUA WU e BBIX0/Ia U3 ANIEeBLIX o0onouek; 2) nocmamoOpu-
OH@QAbHbLI — OT BBIX0Ja U3 SANUIEBBIX 000JI09EK MV POMKICHAA
10 CMepPTH OpPraHu3Ma.

OnopHble To4KK

@ 1. OcroBaTeleM COBpPeMEHHOH IMOPHOJOrHHM MO NPAaBY

cunrTaercsa akagemMuk Pocemitcroit Axagnemuu K. M. Bap.

2. 3acayra CO3XaHMA JBOJIOIMOHHON 3MOPHOJIOTHH TIPH-

HAJICKHT 3aMedaTeNbHbIM pycckum yuensim A. 0. Ko-
Basesckomy u M. . MeunukoBy.
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BDI’I[L)OCbI Ans noBTopeHns 1 3afgaHusa

1. Yro Ha3BIBAIOT MHAUBHAYAJLHBIM DA3BUTHEM OPTraHUA3-
ma? y

2. Ha xaxue nepuojbl 1eJUTCSA HHANBUAYATBLHOE Da3BUTHE
OprasusMoB?

3. HazoBuTe DOCCHHCKHX YYEHBIX, BHECIIUX OOJbIIO
BKJIAJ B 9MOPHOJIOTHIO.

Hcenonpays croBapublil 3amac pyopuk «TepMuHOIOrMA»
u «Summary», epeBeuTe Ha aHIIMACKAN A3BIK MYHKTH « Onop-
HBIX TOYEK » .

7. 2 « IMOpMoHanbHbLIV Nepuog pa3sBuTus

¥V G0NBIIMHCTBA MHOI'OKJIETOYHBIX dXUBOTHBIX, HE3aBUCHMO
OT CJIOM¥HOCTH UX OPraHU3aluH, CTAANHA SMOPHOHAJIBLHOTO pPas-
BHUTHA, KOTOPHIE IPOXOAUT 3apOABILI, eANHBI. B aMOpHoHAIEHOM
nmepuojie BEIAENAIT TPH OCHOBHBIX aTama: JpobiieHune, racTpy-
JANUIO U NePBUYHBIN OpraHoreHes.

7.2.1. ApoGnenue

PasBuTne OpraHu3Ma HAYNHACTCHA C OJHOKJIETOYHOM CTAZHN,
OmooTBOPEHHOE AW — KJETKA U B TO e BpeM# yike opra-
HU3M Ha caMoil paHHeH cTaguM ero pasputusd. B pesynbrare
MHOTOKPATHBIX JieJIeHUi OJHOKJIETOYHBIN OPraHu3M IpeBpaia-
erTcss B MHOIOKJIeTOuYHBIN. BodHUKIIEe P OMJIOJOTBOPEHUN
NyTeM CAMAHUA CIEPMATO30MAA M ANIEKJIeTKH #JP0 OOBIYHO
yIKe 4epes HeCKOJIBbKO MUHYT HAUMHAET [AeTUTHCH, BMECTe C HUM
nenuTeda U npromaasma. OOpasyoonipecsa KJIeTKH, elle CHIbHO
OTIUYAIOIIAECH OT KJIETOK B3POCJIOro OpraHnaMa, Ha3hlBalOTCH
oracmomepamu (or rped. blastos — 3apoAsiT, meros — 4acTh).
I1pn nenennu 6;1aCTOMEPOB Pa3Mephl MX He YBEJUYNBAIOTCH, I0-
9TOMY IpOIecC AeJieHUs HOCUT HazBaHue Apobnenus. Brasie-
HUS IUTOIIA3MBI, oOpasyiomuecs NPy JAeJIeHUHU IIATOIIa3Mbl
OHOH KJIETKH Ha JBe, OJYIHUIH Ha3BaHue 60p0o30 dpobaeHusl.
B nepuoj Apo6aeHus HAKAILINBAETCA KIETOUHbIN MaTepualt s
JajlbHeHIIero pasBuTUA.

PaccmoTpuM, Kak nporexaer Apobaenue y Haubosee mpocTo
YCTPOEHHOTO XOPAOBOTO }XMBOTHOIO — JaHIeTHHKa (puc. 7.1).

[IepBas Goposaa APOOIEHUS TPOXOAUT B MEPUAUOHAIBHON
[JIOCKOCTH, COeAHHAOmMel 06a mosoca — BereTaTUBHbIN 1 aHU-
MAaJIbHBIH, ¥ ICIAT 3UTOTY Ha /iBe OJHHAKOBBIE KJIETKH. ITO CTa-
auda AByx 6nacromepoB. Bropas 60posja TakiKe MEePHAUOHAIb-
Ha, HO MEpHeHAUKyAspHa nepsoii. OHa pasaenser oba Giacro-
Mepa, BOSHMKIIMX B pe3yJibTaTe IIepBOro AejleHHsd, HajBoe —
00pasyIoTcs yeThlpe CXOAHBIX OracTomepa.

Cunexyoias, TpeTbs, 6opossa ApobiaeHUs — NIMPOTHAA.
Omna nmpoJieraeT HECKOJBKO BBIIIE 9KBATOPA U eJIUT BCEe YeThIpe
fracToMepa cpasdy Ha BoceMb KJIeTOK. B manpaeiiniem 60posast
npobieHUsA YepeAYIOTCA: BCJe 3a ITMPOTHEIMA UAYT MEePHUANO0-
HAJIbHBIE, 32T€M BHOBb IHAPOTHEIE U T. . [lo Mepe yBeJnyeHAA
ypea KJIeTOK JAeJIeHNe WX CTAHOBUTCS HeoZHOBpeMeHHbIM. Biia-
cTOMEepBI BCe AaJIblile U Aajblle OTXOAAT OT IeHTPA 3apoABIIIa,
obpasysa mosocth. B KoHIe ApoOJeHUsA 3apOABINI IIPHHAMAET
(hopMy my3BIpBEKA CO CTEHKOM, 06pa3oBaHHON OAHUM CIOEM KJle-
TOK, TECHO NPUJIEralIInuX APYr K Apyry. BEyTpeHHAA MONIOCTh
3apOoABIIa, IEPBOHAYATLHO COO0IABIIAACA ¢ BHEIIHEH cpesoi
gyepes mieau Mexay GiacroMepaMu, B pe3ysibTaTe X ILJIOTHOTO
CMBIKAHHA CTAHOBUTCHA COBEPIIEHHO M30JMPOBAHHONH. DTa IMo-
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JIOCTH HOCHT Ha3BaHMeE NepsuULHOol Noaocmu meaa — 0aacmo-
yens. SaBepmiaercsa ApobneHne obpasoBaHMEM OAHOCIOWHOIO
MHOI'OKJIETOYHOT'O 3aPOAbIIIA — OAacCmy.ibl.

B aiinexaeTKe NATYIIKY KeJITKa OoablIe, 4eM y JaHIeTHH-
Ka, ¥ OH COCPeZ0TOYeH B OCHOBHOM Y BEreTATHBHOIO IIOJIIOCA.

9TO OoTpaskaeTcd Ha xapakrepe apobuenusa. [lpobdaenne aii-
[a JIATyIIKH T0JIHOe, HO HepaBHOMepHoe. IlepBhie ABe MepuaMo-
HaJbHBIE 00PO3/BI AENAT ANI0 HA YeThIPe OMHAKOBEIX 6JIacTO-
mepa. Tperbs, mupoTHas, 60po3Aa CUABHO CMEIIEHA B CTOPOHY
aHUMAaJBHOTO HOJIOCa, Te KeJTKa MeHbIine. Beaegersue aToro
pasmepbl 06pasoBaBHINXCS GIACTOMEPOB PE3KO Pas3IMdaiTcsd
(cm. puc. 7.1).

B pesyabTraTe HpoAo/IKaIMIerocs IpodJIeHnsa KIeTKH, MeHb-
1€ Ieperpy:KeHHbIe KeJITKOM, AeIATCA YAlle U HMEIOT MeHbIIue
pasMepsbl, 4eM KJIeTKH, COAep Kallue OCHOBHYI MACCY 3KeJTKa.
Hpobnenne y 3eMHOBOAHBIX 3aBepiuaeTcs oOpaszoBaHumeM OJia-
CTYJIbl, HECKOJIBKO OTJINUYAIOIIENCA OT 0JIACTYJIBI JaHIeTHHKA.
Crenra OsacTyisl aMpubHUU TaKkKe OLHOCIOMHA, HO 9TOT CJIOH,
Ha3bIBaeMbI# 6acmodepmoil, COCTOAT U3 HECKOJbKUX PSIOB
HeCcHenUanu3upPOBaHHEIX KIeToK. IlepBuYHAA [TOJIOCTE TeJ1a He-
BeJINKA U CMeIleHa K ITOJII0CY, KJIeTKH KOTOPOTO COJAep X aT Majio
JKEJNTKA, — GHUMAAbHOMY NONIOCY.

HWuaue nporexkaer nepuoj Apobiaenus y uru (cMm. puc. 7.1).
CsobomHas oT 3KeJITKa IUToILIasMa cocrasiiser scero 1% ot ob-
mero obbeMa ANHEKJIETKH Kypuisl, Eciiu npueMoTpeTses K o11-
JIOZIOTBOPEHHOMY SAWIY KYPHIbI, Ha OZHOM M3 €ro MmOJICOB
HEIIOCPeICTBEHHO Ha JKeJITKe MOMKHO YBHJEeTh MajleHbKOe IIAT-
HBIIIKO — Oaacmyay, WIn 3apodviuiessiii. duck, obpasoBaB-
HIgiica B pe3yabrare ApobieHusa cBOGOIHOIO OT KeJITKa yUacT-
Ka IUTOILIa3MBbl, COAEPKAIero aapo.

Bo Bcex pasHoo6pasHBIX CAyYadX — U Y JAHIETHUKA, U Y
ambubun, ¥ y OTHI], a TaKKe Yy APYTUX JKABOTHBIX — OOIIMiA
o6peM OsacToMepoB Ha cTafuy OJacTyIbI He IpeBhImaeT ofbe-
Ma 3UroThHl. [IpyruMu c10BaM#, METOTHYECKOE JleTeHue 3UTr0ThI
1 OnacToOMepoOB He CONMPOBOMKIAAETCS POCTOM 06pa30BaBIIUXCHA
AOYEPHUX KJIETOK 0 00’beMa MaTePUHCKOM, 1 padMepsl 6;1acTo-
MEpOB B Pe3yJIbTATe MOCJIeIOBATEIbHBIX AEJICHHUH IIPOI'PECCUBHO
YMeHbIIAoTCA. 9Ta 0COOEeHHOCTh MUTOTHYECKOTO JeeHnA Oa-
cTOMepOB HabJIo/1aeTcsa IPHU PA3BUTHHU OILIOAOTBOPEHHBIX SAHIL
V BCEX }KABOTHBIX.

Tun auy,: NaHueTHuk Narywka

Puc. 7.1. [JpoGaenue u munst 6aacmyn y no360HOLHBLX:!
1 — arnuMmanvhblit noawc,
2 — sezemamueéHbLil NONIOC

Jlns npobneHns XapaKTepHbI X APYTHe YePThl, CBOMCTBEHHbIE
BCEeM BUAM XKUBOTHBIX. Hanpumep, Bce KjleTKuU B 61acTylie ume-
JOT JUILIOMAHBIM HA0G0pP XPOMOCOM, OJMHAKOBBI IO CTPOEHHUIO
M OTJIMYAOTCSH APYT OT Apyra IJIaBHbIM 00pasoM 1o KOJIH4YeCTBY
coJlepsKalerocs B HUX XeJTka. Takue KJIeTKH, He HMeonue
NPHU3HAKOB CIeIHaJU3aIlMU U HenpucnocobaeHHbIe 1A BEIIOJ-
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!. Puc. 7.2. Tacmpyaauua y nanyemuurxa: A — Gaacmyaa,
‘ B, B, I' — zacmpynayua, 1 — saxmodepma, 2 — aumodepma

HEHHUA ONpeieIeHHbIX DYHKIMIT, HASBIBAIOT HECNEeYUALUIUDPO-
{ BAHHBLMU, HEOUPPePeHUUPOBAHHBIMU, KIeTKAMM.
' Ilpyroii 0coGeHHOCTHIO APOOJIeHUA ABIAETCHA YPE3BhIYaiHO
‘ KOPOTKUH MUTOTHUYECKHI UK 01aCTOMEDPOB 10 CPABHEHHIO C
| KJIeTKaMH B3POCJIOTo opranuamMa. Bo BpemMsa o4eHb KOPOTKOMI WH-
J Tepdassl NpouCcXoAuT ToNAbKO yaBoeHue [THK.
' Eme oxgna Bayknasa uepra ApobiIeHus — TO, UTO IUTONJIasMa
BATOTHI IPH [EJIEHUH He ITepeMellaeTca. OTH U PAJ APYTHUX Pasiin-
YMii B OpraHu3anuy IUTOILIA3MBI AMIA CO3AAI0T OCHOBY AJIA au-
depeHIIHPOBKH KIIETOK, 8ciedcmaeue Komopoil w3 pasHblx Kie-
mok 6aacmynisl 06pa3yrOmMca me Uil UHbLe OP2aHbL U MKAHU.

7.2.2. TacTpynauus

Brnacryna, kak mpaBmio0, COCTOANIAA M3 DOJBIIOTNO YHCJIA
6inacTomepoB (Hanpumep, y adasuersuka us 3000 kierok), B
IpoIecce PasBUTHA HEePEXOJHT B HOBYIO CTALHMIO, KOTOpasa Ha-
3pIBaeTcA zacmpyanoil (0T rped. gaster — Keaynok). 3apoasi
Ha 9TOH CTaUH COCTOUT U3 ABHO Pas3/ie/IeHHBIX IIJIACTOB KJIETOK,
TaK HasbIBA€MbIX 3aPOABIIIeBHIX JHCTKOB: HAPYKHOTO, WIH 3K-
modepmul (0T rped. ectos — HAXONAUIUNCA CHAPYIKH), 1 BHYT-
peHHero, uiu anmodepmot (0T rped. entos — HaxomAIMICA
BHYTpH). COBOKYITHOCTH MMPOIECCOB, MPUBOAAINMX K 0OpasoBa-
HUIO TACTPYJbl, HA3BIBAETCA zacmpyaiyueil.

¥V naHmeTHUKA racTpyisnusa OCYIIeCTBAACTCA IyTeM BIIs-
4YMBaHWA BEreTaTHBHOTO mojioca (HMMKHeH uacTi cTeHKH 6Gia-
CTYJbI) B MEPBUYHYIO MOJIOCTE Tesa (puc. 7.2).

I'py6oit Mmozenpio Ipolecca racTpyJaAAILHY MOYKET GBITh OIBIT
¢ IIPOKOJIOTHIM JEeTCKUM MAYOM. BeceM M3BECTHBI HeTCKUEe ABY-
I BETHBIE PE3NHOBEIE MAYH, pasfiesieHHEIe 10 S9KBATOPY IOJOCOH,

Jkrogepma

SHTOAEPMA

Puc. 7.3.
3apodviutessle TUCMKU

Meaogepma

Eciim Ms9 CII0KUTH TAKUEM 00pa3oM, 4To6s1 06pasoBajica KoJmna-
YOK MJIM Yallla, KpaeM KoTopoii OyaeT rmoJioca, TO MOJYYUTCH YII-
POIIeHHASA MOJEb racTPYJIbI JaHIeTHUKA. B aTOM ciydae posb
AKTOAEePMBI OyJeT BBINOJHATH IOBEPXHOCTH, OKpallleHHas Of-
HHAM, a POJIb 9HTOAEPMEI — MIOBEPXHOCTH C JPYI'UM IIBETOM.

Y MHOTOKJIETOYHBIX XHBOTHBIX, KPOMe KMIIeYHOIIOJIOCT-
HBIX, IapaJJdeJbHO C FacTpyaALAed WIH, KaK Yy JaHIeTHHKA,
BCJe[ 3a Hell BOBHHKAET W TPEeTHH 3apOABIIIEBBIA JTUCTOK —
mezo0epma (OT rped. mesos — HAXOAAIIMIICA IOCepeinHe), KOTO-
pBIi mpencrasiseT coboil COBOKYIHOCTH KIETOYHBIX 3JIEMEHTOB,
PACIIOJIOIKEHHBIX MEXKAY DKTOAepMO# u sHTOAepMoii. Benencr-
BHE IOABJIEHHUA Me30JePMbI 3apOALIII CTAHOBUTCA TPEXCJOMH-
HBIM (puc. 7.3).

Taxkum 06pasom, CYyIIHOCTE IpoIlecca racTpyJIANHN 3aKJII0-
yaeTcsa B IepeMenieHUN KJIeTOYHBIX Macc. KieTku 3apoxbima
TMIPAKTHYECKH He JeJIATCA U He PAacTyT.

OaHAaKO HA 9TOM CTAAUM HAYMHAETCH MCIIOJbL30BaAHHUE I'eHe-
THYECKO MHGOPMAIIHN KJIETOK 3apOABIIIA, MOABIAIOTCA epBhie
npusHaku guddepeHIIPOBKH,

Auddepennuposka, wim duddepernyuposarnue, — 3mMo
npouyece 603HUKHOBEHUS U HAPDACMAHUA CMPYKMYPHbLX U
DYHKUUOHAALHBLX PA3AULUL MeHOY OMOeNbHbLMU KAEMKa-
mu u waemamu sapodviuta. C MophomorudecKoil TOUKH 3pe-
s guddepeHIIpOBaHNAE BEIpaXKaeTCA B TOM, YTO 00pasyioTes
HECKOJILKO COTEH THIIOB KJIeTOK cIIenu(UYeCcKoro CTpoeHus, oT-
JHYaInuXcsa Apyr ot apyra. C 0HOXUMHUYECKON TOUKY 3peHUA
CcIenraIn3alisd KIeTOK 3aKJI0UaeTca B CHHTEe3€e ONpPeIeIeHHBIX
0eJIKOB, CBOMCTBEHHBIX TOJILKO JAHHOMY THIIY KJIEeTOK. B Kosxe,
B KJIeTKaX 3MUTEJINA, CHHTEe3UPYeTCsa KepaTHH, B 9PUTPOIH-
Tax — reMorJo0MH, B KJIeTKaX OCTPOBKOBOM TKAHH ITOJMKENy-
JOYHO )KeJie3bl — HWHCYJIHMH U T. . BuoxumMmuyeckas cnemHaiu-
3alus KJIeTOk obecrieunBaeTca du@pepeHyuaibHoll aKmueHo-
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CMbl0 2eH08, T. €. B KJIeTKaX Pa3HbIX 3aPO/BIIIIEBLIX JHCTKOB —
3a4aTKOB OIIPEe/IeJIEHHBIX OPIaHOB ¥ CHCTEM — HAYMHAKT PYyHK-
HOHMPOBATH PABHEIE IPYINEI TEHOB.

IIpn panesredimeit gudepeHINPOBKE KAETOK, BXOAAIMX
B COCTaB 3apOABLIIIEBLIX JUCTKOB, M3 9KTO/EePMbl 06pasyioTcs
HEepBHas CHCTeMa, OPraHbl YYBCTB, SMHTEJHHN KOXKH, SMaib
3y00B; M3 SHTOAEPMBI — JNUTENHI cpefHel KUIIKK, IUINeBa-
PHUTeJbHEIE YKeJIe3bl — IMeYeHb U NOKeNyA0UHas JKeesa, o1H-
TeJuA Kabp M JIeTKUX; U3 ME30AEPMEI — MBIIIeYHAA TKAHb,
COeIMHUTeNIbHAA TKaHb, KPOBEHOCHAs CHCTeMa, MOYKH, IOJIO-
BBI€ JKeJIe3sl U JIp.

Y pasHBIX BUIOB )KMBOTHBIX OZHHU M Te K€ 3apOJbIIIeBhIe
JIACTKH JAIOT HAYAJIO OHUM 1 TEM K€ OPraHaM M TKaHAM. 9To 3Ha-
YHAT, YTO OHU 20MON02Uu%HbL. ['OMONIOTHA 3apOABIIIEBLIX JHCT-
KOB NOAABJIAINEro 00JIbIIMHCTBA YKUBOTHBIX — OJHO U3 I0Ka-
3aTeNbCTB €OUHCMEA HUBOMHOZ0 MUPA.

7.2.3. OpraHoreHes

ITocne 3aBepiieRus racTpyAAnUu y 3apoAbia o6pasyercs
KOMIIJIEKC OCEBBIX OPPaHOB: HepéHaA mpyOKa, xopda, Kuuiey-
Has mpybrxa. YV JaHUETHUKA OCEBble OPraHbl (POPMUPYIOTCA
creayomum obpasom (puc. 7.4). DKkToAepMa CIUHHON CTOPOHBI
3apo/bIlia IO/ BAUAHNEM 3a49aTKA XOP/LI IPOrubaeTcs mo cpes-

Puc. 7.4. OCpasoeanue Komnaexca 0Ce6bLX OPzanOs Y AAHUCMHUKA:
A — zacmpyaa, B, B — gopmuposanue neperoit mpybru,
I' — gopmuposanue xopduvl, Kuwewnoic mpybru u
mezodepmot, I — s3xmodepma, 2 — snmodepma,
3 — zauamox me3zodepmor, 4 — nonoems KUULKL,
5 — HepeHnaa naacmumnka, 6 — nepenas mpyora,
7 — xopda, 8 — 6MOPULHAA NOAOCTb MeAa

Hell IWHWM, IPEBPAIIasAch B KeJIoOOK, a 9KToAepMa, pacioyo-
JKEHHAS CIPABa U CIEBA OT HEro, HAUYMHAET HApacTaTh HA ero
kpas. Hesobok — 3a9aTOK HEPBHOM CUCTEMbI — MOrPyKaeTcs
1oJi 9KTOAEPMY, U Kpas ero cMmbikaiorca. Obpasyercsa HepBHasA
Tpybxa. Beca ocranbHas aKTOAepMa — 3a49aTOK KOXKHOI0 dIIUTE-
nusa. Ha aTo# cragny 3apoAbIII HOCUT HA3BAHHUE Hellpy.ibl.

CnuHHAS 9acTh 9HTOAEPMEI, pacmoJiaranascsa Hemocpes-
CTBEHHO 110/ HEDBHBIM 3a4aTKOM, 000cobyAeTcs OT OCTANbHOM
9HTOZEPMBI ¥ CBOPAYMBAETCA B IJIOTHBIH THX — xopay. Us oc-
TaBIIeHcA YaCTH SHTOAEPMBI PA3BUBAETCA Me30/iepMa 1 SIUTeTul
guineuanka. [JansHeiman guddepeEIUPOBKA KJIETOK 3aPO/(bI-
118 IPUBOJANT K BOSHUKHOBEHHWIO MHOTOYHUCIEHHBIX ITPOM3BOJ-
HBIX 3aPOJBIIIEBLIX JUCTKOB — OPTraHOB M TKaHe.

ImOpuonansuan unayknua. HabaogeHusa 3a onjogoTBO-
PEHHON AWIEKJIeTKON JATYIIKY MO3BOJMJIU IPOCIEIUTH OYTh
Pa3BUTHSA KJIETOK, BXOAAIIAX B COCTAB TOI'0 MJIX MHOT'O yUYacTKa
sapozasima. OKas3anock, 4TO CTPOTO ONpejejieHHbIe KJIeTKH, 3a-
HEMAaIOIHe COOTBETCTBYIOIIee MecTo B Baacrtynie, Jal0OT HA9alo
CTPOTO OIIPe/ieJIeHHLIM 3a9aTKaM OPraHoB. ¥ 1aJI0Ch BBIACHUTE,
KaKue I'pynnkl KJIeTOK AAalT HA4YaJlo HepBHOH TpyOke, xopxe,
Me30/iepMe, KOKHOMY anuTeauio. [leiicTBHTEIEHO, B PA3BUBAO-
memesa opranuaMe (in vivo) onpezesieHHBIE KIETKH Jal0T HaYa-
JIO OTIpe/ieJIEHHBIM OPraHaM U TKaHAM, 4 BOT KYJbTUBHPOBaHHE
KJIEeTOK 3apojbliiia BHe opraauaMa (B mpobupke — in vitro) me
NPUBOAKUT K (POPMHUPOBAHHWIO THNHYHBIX TKaHEBBIX CTPYKTYD,
KOTOpbIe MOrJik 661 06pas3oBaThCA U3 BTUX KJIETOK. YeM e Bbl-
3pIBaeTCAd NpeobpasoBaHWE TEeX WM MHBIX KJIETOK 3apoibllia
B KOHKDETHbIE TKAHU UJIH OPraHbl?

Brepsbie BLIICHEHAEM 3TOT0 BOIIPOCa 3aHAJICS BbIAAIOIIHI-
cs1 HeMeIKHil uceseoBaTelib, OAWH U3 OCHOBaTeNeH aKcoepu-
MerTaabHOl ambpuosioruu I'. Illneman. B 20—30-x rogax XX B.
IlIneman nposeJ ciaeayoniue sxcunepuMerThl. Ha cragum pas-
Hell racTpyJibl OH BbIpe3aJl 3a4aTOK XOp/Jbl BMeCTe ¢ y4acTKOM
3agaTKAa Me30AepMbI Y OZHOI0 3apojbinia ampubuii u nepecaau
ero moj aKTOAepMY, U3 KOTOPOI A0/ HA Obliia pa3BUTHCA KO3KAa,
Ipyromy sapoasimy (puc. 7.5). B mecTe KoHTaKTa IepecakeH-
HOTO YYACTKA ¢ 9KTOJEPMOH H3 3aYaTKa KOMKHOTO dIUTeJUs
y BTOPOTrO 3apOJBIIIA BOSHUKJIIA JONOJHUTENbHAA HepBHAA TPYO-
Ka, a M3 4ysKOoro 3adaTKa pas3BHBajach Xopfa W Me30oAepMa.
B apyrux onsiTax Ha MecTe IlepecakeHHoro (pparMeHTa BO3HHU-
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Puc. 7.5. Cxema nepecadrxu wacmeil 3apodsiuia
Ha ecmaduu panueil zacmpyJibt:
1 — sauamor xopdomeszodepmuvi, 2 — nonocmsy Gaacmynit

KaJl IeJblii KOMIJIEKC OCeBLIX OpraHoB: HEpPBHAasS TpyOKa, Xop-
na, mesogepma (puc. 7.6). Bee aTo o6pasyercsi HOMHMO HOpMAaJib-
HO PasBHUBAOINAXCA cOOCTBeHHBIX 00pasoBanuii dapoasima. Ta-
KOe BIUAHWE OJHOI'0 3a4YaTKAa Ha APYToi IIOJYUYHNIIO HA3BAHUE M-
OpUOHaIbHOU UHOYKUUL.

Hacko/ibKO BaXXHYIO POJIb UTpaeT sMOPHOHANBHAST UHAYK-
sl B pa3BUTHH, NOKA3HIBAET cieayionuit onslT. Ecan Ha cra-
MY pAHHEeH racTPyJibl IOJHOCTHIO YAAJIHUTE 3a4aTOK XOPABI, TO
HepBHaA TpyOKa coBCeM He pas3BHBaeTCdA. JKTOAepMa Ha CIIHH-
HOH CTOpPOHE 3apoJbila, U3 KOTOPOH B HOpMe 00pasyeTcs HepB-
Haa TpyOKa, nuddepeHupyeTcs B KOMKHBIH 9ITATENI, 1 TAKOMH
3aposlin norubaer.

LT Tt ] L1

Puc. 7.6. Ilepsuunwviii (ceepxy)
U uHOYyYuposaHHbtit (6HU3Y ) 3apodbliiy MPUMOHA:
— nepeuynas HepéHaa mpybra, 2 — xopda,
— undyyupoeanHan Hepénas mpyora,
— xopda, pa3euEaULaica U3 nNepeca)ceHnozo savamga,
— aumodepma, 6 — mesodepma

O o~
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ITpu panbpHeiieM M3yYeHUN PA3BUTHUSA 3aPOJbIIIEH OKa3a-
JIOCh, YTO 3aYaTOK XOPAHLI HE TOJBKO IpeAcTaBiseT coboit uH-
IYKTOP HEPBHOM TPYOKH, HO M caM AJs cBoeil nuddepeHIInpos-
KU HYKJAeTCA B HHAYIUPYIOIIEM BO3AeHCTBHY CO CTOPOHEI 3a-
yaTKa HEePBHOU cucTeMbl. Bo BpeMs sMOPHOHAIBHOTO PA3BUTHA
HMeeT MeCTO He OJHOCTOPOHHAA WHAYKIHA, a B3aMoAelcTBHE
gacTell pa3BUBAIOLIETIOCHA 3apPOABIIIA.

Taxkum 06pasoM, sIMOPUOHANBHYIO UHOYKUUIO MOYKHO OII-
penesuTh KakK A6/eHue, npu KOmopom 6 npoyecce ambpuoze-
He3a 00un 3a4amor enusem Ha Opyzoii, onpedenis nyms
ez0 pazeumus, 1, KPOMe TOT0, CaM IOABEPraeTcss HHAYIUPYIO-
[{eMy BO3/IeHCTBHIO CO CTOPOHEI IEPBOr0 3a4aTKa.

Summary

Every new animal or plant organism starts its develop-
ment from one or several cells, which have only the
genes, but not the characteristic features or properties
of organism in whole. Its development includes gradu-
al realization of information, inherited from parental
individuals. Two stages are distinguished within the
individual development: embryonic and postembryon-
ic periods. In the majority of multicellular animals, in
spite of the complexity level of organization, stages of
embryonic development are similar.

OnopHbie ToYKK

@ 1. C momenTa 00pazoBaHusd 3UIOTHI M 0 BHIX0JA M3 AM-
IeBBIX 000JI09eK MJIM POJKACHNA MPOJOJIKALTC 3apo-
ABIIEBbIH MePHO/I.

2. B oMOpHOHAJIBHOM NEPHO/e MPOMCXOAUT YyBeJHICHHE
gHCcaa KIeTOK, a 3aTeM H ux auddepeHnupoBKa.

3. Cnenuaau3anys KJIETOK 3aPOABIIIA MPHBOJAKUT K BO3-
HHKHOBEHHIO NIEPBBIX TKAHEH H OPraHoB.

4. B npouecce 3MOpPHOHAJXBLHOr0 Pa3BHTHA TKAHH 3apO-
ABINIA OKA3bIBAIOT BJIMAHHE APYT Ha Apyra.

8 — B. B. 3axapos, 10 k.
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BOﬂpOCbl A NOBTOPeHWA W 3afaHnA

1. Yo Takoe sMOpHOHANBHOE PABBUTHE YKUBOTHBIX ?
2. HazoBuTe crajinu 5MOPHOHAJBHOTI'O PA3BUTHS MHOTO-

KJEeTOYHBIX MHUBOTHBIX.

3. OxapaKTepusyiTe IePHOJ APODIECHM.
4. Yem npobiieHne OTARYALTCA OT MUTOTHYECKOTO JeJeHU A

KJIETOK B3POCJIBIX YKUBOTHBIX ?

5. Kak obpasyercs ABYCIOMHBIN 3apO/BIII?
6. Kakue 3apojbIIeBhIe JUCTKHA 00pasyloTes B XO/e dM-

OpPUOHANLHOI'O PA3BUTHA?

Mcnonwsya crnoBapublil 3anac pyopuk «TepMumHOIOrMA»
" «Summary» , IepeBeIuTe Ha aHIVIMHCKAN A3LIK NYHKTHI « Onop-
HBIX TOYEK» .

TepMmuHonorus

P

1. OnTorenes
Ontogenesis

2. 9MOpHOHANBHBIN

nepuozn

Embryonic period

Kaxxnomy TepMuHY, yKa3aHHOMY B JIEBOM KOJIOHKE,
noabdepuTe COOTBETCTBYIOIIEE €My OIpejelieHue,
IIPUBE/IEeHHOe B IPaBOii KOJIOHKE HA PYCCKOM U aHT-
JUHCKOM A3BIKAX. .

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

A. Ilepmox pa3sBUTHA OPraHA3MA C MOMEHTAa
oﬁpaaonaana S3HT'OTHI 10 POMIEHHA HJIH
BBIXO/Ia U3 AUNEBbIX 000JI0UEK.

A part of an organism development from
formation of a zygote till delivery or
hatching out of egg-covers.

3. Ipobaenne
Blastulation

B. Ilponece o6pasoBaHUA JBYCIOMHOTO
3apOABIIIA — I'aCTPYJIBL.

The process when a two-layer embryo, i.e.
gastrula, is formed.

4. TaeTpynasauus
Gastrulation

I'. Ilpoece 06pasoBaHUA OZHOCIONHOTO
3dapoasiiia — 6acTyJIsl.

Formation of a one-layer embryo, i.e.
blastula.

5. 3apopsiieBsle
JHCTEH
Germinal flayers

. BosauKHOBEHHE, (DOPMHPOBAHHE H
auddepeEIUPOBKA OPraHOB B IIponecce
aMOPHMOHAJBLHOI'O DA3SBATHA.

Appearance, formation and differentiation
of organs during embryonic development.

6. Opranorenes
Organogenesis

E. OrpenbHbIE IIACTEHI KJIETOK,
3aHUMAaloIIne olpeeleHHOEe MECTO B
3apoJbIIIe U JaI0U[ie Ha4aJlo KOHKPeTHRIM
OpraHaM U TKAaHAM.

Separate layers of cells located definitely
within the embryo and developing into
certain tissues and organs.

7. OMOpHOHANBHAA
HHIYKIMA
Embryonic
induction

JK. CoBOKYIIHOCTE IPOIECCOB,
[POTEKAINIAX B OPraHuaMe ¢ MOMeHTa
00pasoBaHUA 3UTOTHL 40 CMEpPTH.

A whole complex of processes taking
place in an organism since formation
of a zygote till death.

Bonpoce! ans obcyxaeHus

B. Bausawne B Xoe aMmOpHOreHe3a O HOT'O
3a4aTKa Ha APYTo# | IpefonpeieeHne
HATIPABJIEHUA €T0 AaNbHEUIIero pasBuTHA.
Influence of one embryonic rudiment on
another and predetermination of its
further development.

2 Yo coboiil mpeACTABIAET U B UeM BhIparKaeTcs
- nuddepeHINPOBKa KJIETOK B IIponecce aMOPHOHAIBHOIO
pasBATHA?

Yro Takoe smOpuoHanbHas nHAyKnua? Kak MoMHO
I0Ka3aTh, 9TO 3aUYaTOK OJHOrO OPraHa BJANSAET HA JAPYroi u
onpejiensaeT HAPABJIEHNE eT0 Pa3BUTHA?

O ueM CBUIeTEJ]BCTBYET FOMOJIOTUA 3aPOABIIIEBBIX JHCTKOB?
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7. 3 « MocTamGpuoHanbHbIN
nepuog pasBuTus

B MOMeHT poxZieHuA MM BBIXOAA OPraHM3Ma U3 AHIEeBLIX
00oI0UeK 3aKaHYMBAETCA 9MOPMOHANBHBIN ¥ HAUYMHAETCH nO-
cmamOpuUoOHanbibLlit nepuod pazeumusd. IloctamOpruoHaAIBEHOE
pasBUTHE MOXKeT ObITH IIPAMBIM WM COIPOBOMKAATLCS npeepa-
wenuem (memamopgpozom). Ilpu npaAMOM PasBUTHH K3 AMIe-
BbIX 0060J109€K UJIU U3 TeJjia MAaTePH BEIXOAUT OPraHu3M HebOoIb-
IIAX pa3sMepoB, HO B HEM 34JI03KEeHEI BCe OCHOBHBIE OPraHbl, CBOi-
CTBEHHBIE B3POCJIOMY KHBOTHOMY (IIDECMBIKAIONIHEeCs, IITHILHI,
maexonuranmue). IToctaMGpuoHaNIbHOE PA3BUTHE V 9THX JKH-
BOTHBIX CBOJUTCHA B OCHOBHOM K POCTY ¥ IIOJIOBOMY CO3PEBaHUIO.

IIpn pasBuTHl ¢ MeTaMOpP(}030M K3 AlNAa BEIXOAUAT JAYHH-
Ka, 00BIYHO YCTPOEHHAadA [POIIe B3POCJIOro }XHUBOTHOI'0, CO CIIe-
IUAaJbHBIMA JUYUHOYHBIMU OPraHAMH, OTCYTCTBYIOIUMH BO
B3POCJIOM COCTOAHMH. JINUMHKA TATAaeTCA, PACTET U CO Bpeme-
HEeM JM4YMHOYHBIE OPr'aHbl 3aMEeHAITCA OPraHAMM, CBOMCTBEH-
HBIMH B3POCJIBIM KUBOTHBIM. CileloBaTeIbHO, nNpu mMemamop-
po3e paspyuLaromes JULUHOLHbLEe OP2AHbL U B03HUKAIOM OD-
2aHbL, NPUCYULUE B3POCAbLM HCUBOMHBLM.

Puc. 7.7. Memamopghos y acuyuduii:
A — naasawwan ruvunia,
B — auuunka, npuxpenaennas ik cybempamy,
B — sapocaasa acyudusn:
1 — xopda, 2 — nepenas mpybra, 3 — wabepHble Wenu
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Pas6epemM HECKOJBKO NPHMEPOB HENPAMOIO MOCT3IMOPHO-
HAJbHOI'O PA3BUTHUA. ¥ acOuAu# (TUI XOPAOBLIe, TOATHIL TUYN-
HOYHO-XOpP/IoBBIe) 06pasyeTcs JUIUHKA, 001aat01as BCeMH 0C-
HOBHBIMY IIPUBHAKAMM XOPJOBBIX }KHMBOTHBLIX: XOPAOi, HEPBHO
Tpy6KOii, KabepHBIMHA IeAAMY B IIoTKe (puc. 7.7). JInunaka
cBO0OO/IHO MJIABAET, 3aTeM NPHUKPeIIsieTcs K KaKkoii-1ubo TBep-
JI0¥ HOBEPXHOCTH HA JHE MOPSA M COBEpIIaeT MeTaMopdo3: XBOCT
Hcue3aeT, X0p/a, MBIIIIILI, HePpBHAs TpyOKa pacuajaioTcd Ha oT-
JenbHBIE KJIETKHW, OONbIIas 4acTh KOTOPHIX (haromurupyeTcs.
OT HepBHOU CHCTEMBI JJUYWUHKH OCTAaeTCA JIMIIL Ipynna Kje-
TOK, Jalonias Hauajao HepBHOMY ya3ay. CTpoeHHe Teja B3pOCaon
ACIIMIMH, BeAYIeN IPUKPenJIeHHbI 00pas }KU3HH, HUCKOIBKO
He HAIIOMHMHAET OOBIYHBIE YEPTHl OPraHU3aI UK XOPA0BBLIX MKHU-
poTHBIX. ToIBKO 3HaAHHE 0cO0eHHOCTEI OHTOreHEe3a MO3BOJIALT
ONpeJeTUTH CUCTEMATHIECKOe MoJIodKeHne acnuauii, Ctpoenune
JUYUHKY VKA3LIBAET HA NPOMCXOXKIEHAE HX OT XOPAOBBIX MKH-
BOTHBIX, KOTOpEIE BeJu cBODOAHBIN 06pas sxusHu. B npouecce
MeTaMopdosa acuu UK NepexoidarT K cuaademMy obpasy KH3HH,
B CBA3H € YeM YOPOIIAETCS UX OPraHu3anusd.

JImamaounas hopma ampudMii — roJoBacTHK, AJI KOTOPOro
XapakTepHBI KabepHbie menan, 60KoBas JUHHUA, ABYyXKaMepHOe
cep/e, OAWH KPYTr KpoBoobpamenus (puc. 7.8). B nponecce me-
TamMop(o3a, IPOUCXOAAIIEro Mo BJINAHHEM OPMOHA IIATOBU -
HOM JKeJie3bl, PACCACBIBAETCS XBOCT, OABIAIOTCA KOHEYHOCTH,
ucuesaeT 60KOBas JINHUSA, PASBUBAIOTCS JIEFKUE ¥ BTOPOH Kpyr
kpoBoobpamennsa. Obpamaer BHUMaHHE CXOJACTBO PAJa 4epT
CTPOEHUS MOJIOBACTUKOB U PHIO (DoKOBasi TUHUSA, CTPOCHHE cepJi-
114 ¥ KPOBEHOCHOM CUCTEeMBI, JKabepHbIe IIesn).

ITpuMepoM MeTaMOp(03a MOKET CAYIKUATE TAKIKE PA3BUTHE
HacekoMeIx. ['yvcerunsl 6abouek (puc. 7.9) nin TMINHKHA CTpe-
KO3 Pe3K0 OTJIMYAIOTCA 110 CTPOEHHI0, 06pa3y »KH3HU M cpefie
0D0UTaHMUA OT BEPOCJIBIX JKUBOTHEIX. Takum obpasom, memamop-
P03 c6A3aH ¢ nepemeHoll 00pasa Hu3Hu U cpedvlt OOUMAHUA.

3uauenue MetaMop(do3a 3aKJII0YAETCA B TOM, YTO JHIHUHKHA
MOTYT CAMOCTOATEJBHO IUTATHCA U PacTyT, HaKanJuBasd KJe-
TOYHBIH Marepuan aas GopMUpPOBaAHUSA IMOCTOAHHBIX OPraHoOB,
CBOMCTBEHHEIX B3POCJLIM XUBOTHBIM. Kpome Toro, cBobogHO-
JKHBYIME JUYUHKHN INPHKPEIVIeHHBIX MJIM NapasuTHYeCKHX
JKMBOTHBIX UTPAIOT BAXXHYIO POJIb B paccejieHUH BUAA, B PACIIn-
peHun apeayna ux oburasua. CmeHa obpasa *KM3HH UJIHN CpPeJbI
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Puc. 7.8. Iocaedosamenvuvie cmaduu (1—6)
memamoposa ampuouil (aazywira)

obHTaHUA B IPOlecce MHAUBUAYANHHOTO PASBATHSA B Pe3yJIbTa-
Te TOTO, YTO JUUYHHOUHEIE (GOPMEI HEKOTOPBIX KXHUBOTHBIX KH-
BYT B HHBIX YCJOBHAX M UMEIOT APYTrHe MCTOYHUKH NUTAHUA,
YyeM B3pOCJible 0CO0M, CHUYKAEeT MHTEHCUBHOCTEL DOpHOBI 3a Cy-
LIIECTBOBAHME BHYTPU BHA.

ITocramOGpuoHANBHEIA TEPAO PA3BUTHS HMEeT Pa3HYIO IMPo-
JOJIKUTENbHOCTh. OZWH M3 BADMAHTOB — MOAEHKH, KOTODhIe
B JIMYNHOYHOM COCTOAHUH KUBYT 2—3 ro/ia, a B IIOJIOBO3PETIOM —
oT 2—3 wacosB A0 2—3 AHE#, B 3aBUCHMOCTH OT BUAOBOM NpPH-
HaJJIeKHOCTU. B GONBIIMHCTEE Ke CIydaeB MOCTIMOPHUOHANE-

il mepuoj 6osee IPOAOIIKHATENIEH. Y YeJlOBeKa OH BKJOYaeT
JIOPEeNPOAYKTUBHEIN MEePHOJ, XapaKTepU3yIoMMuicsas HHTeHCHB-
HBEIM POCTOM U 3aBePIIAIONIHICS II0JOBBIM CO3PeBaHNeM, Pempo-
JAVKTHABHBIM IePHO (CTaZMIO 3PEJIOCTH) ¥ CTAJUIO CTapPOCTH (110-
CTPENpPOAYKTHABHBIN IEPUOJK).

Y MAEKONHTAKINMX ¥ UYejoBeKa HabiiogaeTcs M3BecTHaA
3aBUCHAMOCTH TPOJOJIKHATENILHOCTU KU3HHA OT JIHTEJHHOCTH
10JIOBOTO co3peBanus u GepeMeHHOCTH. OOBIMHO IIPOAOJIFKHUTEN -
HOCTH JXHM3HU NpPeBhIIIaeT JopenpodyKmuéHbLit nepuod OHTO-
resesa B 5—8 pas (Tabu. 7.1).

ITocTaMOproHAIBHOE PA3BUTHE CONPOBOXKAaeTCA POCTOM.
PasnuuaioT poeT HeonpeAeJeHHBIN, IPOJOIKAIONUICS B Tede-
HUe Bceil }KM3HH, U ONpe/eJIeHHbIH, OIDAHUYEHHBIA KaKUM-TO
cpoxoMm. HeorpeiesleHHEIA pocT HAOMIOAaeTCs y APeBecHBIX (popm
pacTeHuil, HEKOTOPBIX MOJIJIIOCKOB, U3 TO3BOHOYHBIX — ¥ PBIO,
KpBIC.

Y MHOrux >XKHBOTHBIX POCT IpeKpallaeTcd BCKOpe Iocle
JIOCTHKEHHA II0JOBOT0 CO3PEBaHMUA. ¥ YeJIOBeKa POCT 3aKaH4u-
Baerca K 20—25 rogam. B crapuecKkoM ke meprojie MPOUCXOIHUT
HEeKOTOpOe YMeHbIlIeHHe pasMepOB TeJga, UISMeHAeTCA XapaKTep
IeATeNbHOCTH 2HJIOKPUHHBIX }Keje3, IpeKpanaeTcsa raMeTore-
He3 1 ocyabesaloT pusnosornYecKre GPyHKIUN.

Puc. 7.9. Memamopghos y 6abouku KpPbl¥cOEHUKOE0I NAdeHUYbL:
1 — sapocaasa ocobvb, 2 — zycenuya, 3 — KYKoIKa
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Tadbamma 7.1

3aBHCHMOCTH NMPOJOJIKHTEJNBHOCTH MHIHH
OT NJJIIMTEeJBbHOCTH NMepHoaa GODEMBHHDBTH
H JOCTHKEeHHA MOJOBOM 3PeJIOCTH ¥ MIeKONMHTAKIIHX

Maxrcumansuas HnurensHOCTE Boapacr
Bua NpoAOIKHTENb- GepemeHHEOCTH HACTYIJIEHHA
HOCTH KH3HH (Mec.) (Mec.) NONOBOH 3penocTH
(mec.)
Yenosex 1380 9 i
Wapnitckuit
CII0H 840 21 156
Ilamnanse 534 8 120
Jomamaas
cobaka 408 2 7
Kpynasiit
POraThIii CKOT 360 9 6
Komxka 336 2 e
CBuHBSA 324 4 4
Ozna 240 5 X
Mopckas % =
CBUHKA 2 2
Kponuk
AoMAaImHAA 65 0,7 2
Meims 42 0.7 15

Taxum 06pasom, NOCTOMOPHOHATIBHOE PA3BUTHE B OCHOBHOM
CBOJUTCA K POCTY, IIOJOBOMY CO3PDE€BAHHMIO H PENPOAYKI[HH.
Y MHOTHX HPOCTO YCTPOEHHBIX JKUBOTHLIX BPEMEHU aKTHBHOTO
Pa3MHOMKEHUSA Npe/llIecTByeT JUYNHOYHAA CTa AN, 3aBePIaio-
mjasica meraMopgo3oM.

Summary

Postembryonic development starts with the moment,
-«* when the organism hatches from egg-shells or is born.
It can be either direct, i.e. ametobolous, or include
metamorphosis. Ametobolous development takes place,
when an organism, born by mother or hatched from an

egg is small, but has all the organs and is similar in
appearance to the adult one. During metabolous devel-
opment larvae, that hatches from the egg, is usually
more primitive than adult individuals. It is feeding and
growing independently, storing organic material; in
the following metamorphosis larval organs are inter-
changed with structures, typical for adult forms.

OnopHble TOYK

@ 1. IlocramOpHOHANBbHOE PA3BHTHE MOJKHO Pa3/JeJIHTh HA

TPH NEPHOJA: JOPENPOAYKTHBHBIN, PENPOXYKTHBHBIH
H MOCTPENPOAYKTHBHBIMN.

2. JlopenpoaAyKTHBHBINH NMEPHOJX y BHICOKOOPraHM30BaH-
HBIX NMO3BOHOYHBIX CBOJAHTCH K HHTEHCHBHOMY POCTY
M II0JIOBOMY CO3PeBaHHUIO,

Bonpocs! A8 NOBTOpeHna 1 3aaHunsa

1. Kakoe pa3BuTHe HA3LIBAIOT NOCTAMOPHOHAIBHEIM ?

2. Yro Takoe npAMoOe U HEIpsAMoe IMocToMOpHOHANIBHOE
passutue?

3. [IpuBeauTe NIPpUMEPHI CTPOEHUA JUIUHOK, CBOHCTBEH-
Hble IPeIKaM 9THX JKUBOTHBIX.

4. Yro raxoe HeonpeAeaeHHEIH poct? OnpeeeHHbIH pocT?
IIpuBeguTe NpHMeEpHI.

Hcnonb3ysa caoBapHbIi 3anac pybpuk «TepMuHOJOrHA»
1 «Summary», nepeBeauTe Ha AHMTHHCKAN A3BIK TYHKTHI «Omop-
HEIX TOYEK».

[epMuHoONorva

Kaxxaomy TepMuHY, YKa3aHHOMY B JIEBOII KOJIOHKE,
D noxabepuTe COOTBETCTBYIOIIEEe eMy OIpejeleHue,

[IPUBEEeHHOe B IPABOIi KOJTOHKE Ha PYCCKOM U aHTI-

JUUCKOM A3BIKAX.

Select the correct definition for every term in the

left column from English and Russian variants

listed in the right column.
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1. INocTamOpHOHANE-
HBIH TepPHOJ
Postembryonic
period

A. Ilepuoj oHTOr€HE34 IOCJIE TOJOBOTO
CO3peBaHud, BO BpeMA KOTOPOI'O BOSMOIKHO
CaMOBOCIIPDOM3BEJeHHUE.

A period of ontogenesis after maturation,
when reproduction of an individual is
possible.

2. lopenpoayKTHs-
HBIH NMEepHOJ
Pre-reproduction
period

B. Cnocob nocTaMOpHOHANIBEHOrO PA3BUTHA,
IpH KOTOPOM fiIeBbie 000J0UYKY HOKHAaET
JuuYrHOYHAaA hopmMa.

A type of postembryonic development
which includes larval stage.

6. PenponyxktuBusnii  E. Ilepuoj pasBHTHS ¢ MOMEHTA BBEIXO/a
nepHo W3 AlIeBbIX 000109eK, MU POKAEHHA,
Reproduction period 0 cMepTH OpraHM3Ma.
A period of development since birth or
hatching from egg-covers till death of an
organism.

Bonpocs! ans obcyxaeHus

3. lIpamoe pazeuTHE

B. Ilponece 3aMeHBI THUYMHOYHBIX OPFraHOB

Ametabolous Ha CTPYKTYPHI, CROMCTBEHHEIE

(direct) IIOJIOBO3PEJILIM 0COBAM.

development Alteration of larval organs with structure,
typical for mature individuals.

4. Henpamoe I'. @opma nocToMOPHOHAIBLHOTO DA3BUTH A,

pasBuTHE XapaKTepU3YIONIAACH BEIXOL0M M3 ARIEBhIX

Metabolous obonoyek WK Tesla MATePH OPraHu3Ma,

development HMEIONIero 3a4aTK | BCEX OPraHoB B CHCTEM,

CBOHCTBEHHBIX B3POCABIM JKHBOTHBIM.
A type of postembryonic development,
when an organism, appearing from egg-
covers or born, has rudiments of all the
organs and systems of adult individual.

5. Meramopgoz
Metamorphosis

J. 9ran pasBHTHS, IPeAIIeCTBY IO
pPenpoAvKINHT; IPA HEIIPAMOM Pa3BUTHH —
JWYUHOYHEIN IIEPHOJ, a IIPH NPAMOM —
IepHOJ AeTCTBA.

A stage of postembryonic development
previous to reproduction; in case of
metabolous development — the larval
period, in case of ametabolous —

infancy.

) B uem sakmogaeTca 6MoI0rndecKoe 3HaYeHHe TUUNHOYHOH
- CTAAAN PA3BATHAA?

IlpuBesuTe IPUMEPHI PA3IHIAS CPeAbl OOUTAHUA U
00'BEKTOB MATAHNUA Y B3POCIBIX 0c0o0ei B HX THYNHOK.

7 . 4 . CxopcTBO 3apopsbien
u 3MOpuoHanbHan auBepreHuus
npu3HakoB. BuoreHeTu4yecknin 3aKoH

Bce MHOT'OKJIETOUYHBIE OPTraHU3MbI PA3BUBAIOTCH U3 OILJIOI0-
TBOPEHHOTO Aitna. PagsuTHe 3apojbIleil y 3KMBOTHBIX, OTHOCH-
H{UXCA K OJHOMY THIIY, BO MHOI'OM CXOAHO. ¥ BCeX XOPAOBHIX
KUBOTHBIX B 9MODHMOHAJIBLHOM IePHUOJe 3aKJIabIBAeTCA 0CeBOM
CKeJIeT — XO0p/ia, BOSHUKAeT HepBHaA TPyOKa, B Iepe/iHeM OT/ele
rJIoTKM obpasyiores kabepHbie menu. Iliran cTpoeHUsa X0pao-
BBIX JKMBOTHBIX TaK:Ke ognHaKoB. Ha panHMX cTajusix passu-
THA 3apPOABIIIH MO3BOHOYHBLIX 04eHb MoxXoXKu (puc. 7.10). 9tn
(haKThl MOATBEPIKAAIOT CIPaBEJIHBOCTE C(HOPMYIUPOBAHHOTO
K. BapoMm 3ax0HAa 3apO/bIILIEBOT0 CXOACTBA: «DMOPUOHBL OOHADY-
HCUBAIOM, YHCe HALUHAA C CAMbLX PAHHUX cmadull, uzeecm-
Hoe obuiee cxodcmeo 6 npedenax muna». CXoICTBO 3apO/JbI-
nieif pa3HBIX CHCTEMATHYECKUX IPYIII CBUETENBCTBYeT 00 001l -
HOCTH HX IPOMCXOMAeHuA. B JaiabpHeiilleM B CTPOCHUH
3apo/ibINIei MpoABAAIOTCA IPU3HAKH KJlacca, poja, BUJa U, HaKo-
Hell, IPU3HAKH, XapaKTepHbIe s JaHHO# ocobu. Pacxoxnenue
NPU3HAKOB 3apOABIIIEi B Ipoliecce PasBUTHA HA3LIBAIOT M-
6puonanvHoil dusepzenyueii 1 00BACHAIOT HCTOPHUEN Pa3BUTHA
NAHHOTO BUJA, OTPAKAIONIed SBOMIONMMIO TOH WM MHOM CHUCTe-
MAaTUYECKOM PN YKUBOTHBIX.
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PoiGa CanamaHgpa “Yepenaxa Kpbica Yenosek

Puc. 7.10. 3Bapodviwesoe cxodemeo y no36oHowHbLY

Boabmoe cxoscTBo 3apobieii Ha pAHHUX CTAANAX PA3BH-
THS ¥ NOABJCHUEe DA3IUIni Ha 6oJiee MO3JHUX CTATUAX UMEIOT
cBoe o0bscHeHue. 3MeHYMBOCTY TOABEPIKEHEI BCE CTAJMH pPas-
BUTHA. MyTanimoHHBIA IPOIece 3aTparuBaeT reHsl, 00yCJI0BIIHU-
Bawmue ocOOEHHOCTH CTPOEHUSA M 0OMeHa BeIecTB V caMBIX
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Momoxsrx aM6prnoroB. Ho cTpyKTYypEI, BOSHHKAIOIHE Y PAHHUX
aMOpHOHOB (IpeBHHE NPU3HAKH, CBOMCTBeHHBIE JaJIeKAM IIpes-
KaM) UIrparT BecbMa Ba*KHYIO POJb B Ipolleccax AajbHellre-
ro passuTusa. Kak yKassiBanocs, 3a4aTOK XOPALI HHAYIIUPYET
o0pasoBaHue HEPBHOU TPyOKH, U ero yrpara IPHUBOAHUT K Ipe-
Kpamenunio passutusa. [Ipumeps! QYHKIMOHAJIBLHOR BAYKHOCTH
CTPYKTYP, 00pasyOIINXCcA HA PAHHAX CTAAUAX, MHOIOYUCTICH-
Bbl. IToaTOMy H3MeHeHHs HAa PAHHUX CTaJUAX OOBIYHO IIPHBO-
AAT K HegopasBuTUIO U rubenu ocodbm. Hanporus, naMeHEeHUA
HA HO3JHUX CTAANAX, 3aTPpArnBasg MeHee sHAUNTeIbHEIe IPU3HA-
KH, MOTYT OBITH OJTAarONPUATHSI /I8 OPraHU3Ma U B TAKHUX CIIY-
gafaX NOAXBATHIBAIOTCH €CTECTBEHHBIM OTOOPOM.

Ilossnenane B aMOPHOHANIBEHOM IEPHUOIE PASBUTHA COBPEMEH-
HBIX )KHBOTHBIX IPU3HAKOB, CBOMCTBEHHBIX JAIeKUM IPEeAKaM,
OTPa’kaeT 9BOJIOIMOHHEIEe NPeobpa3oBaAHUA B CTPOEHUN OPraHoB.

B cBOeM pasBMTHM OPraHU3M IIPOXOAAT OJHOKJIETOYHYIO CTa-
JHI0 (CTagusa 3UTOTHL), YTO MOJKET pacCMaTPUBAaTHCA KaK IMOBTO-
peHune (puyIOreHETHYECKOM CTaAUU NepBOOBITHOM aMeObl. ¥ Bcex
[IO3BOHOYHBIX, BKJIIOYAS BHICIIAX UX IpEACTABHTENEH, 3aKia-
JBIBaeTcA X0opAa, KoTopas jajiee 3aMeniaeTcsa MO3BOHOYHUKOM,
a y X IIpeKOB, eClIU CYAUTE IO JIAHIIETHUKY, XOp/ia OCTaBaIach
Ha BCIO XHU3HB. B xXoze 3MOGpHOHANBHOrO Pa3BUTHA IITHUIL
¥ MJIEKONUTAIOINUX, BKJIKYAA YeJIOBEKa, MOABJIAIOTCA abep-
HBIE IIeJIX B IVIOTKE ¥ COOTBETCTBYIOIIHE UM Ileperopoaku. PaxT
3aKJaagKy )KabepHOro annapara y sapoAsliiei HaseMHbBIX [I03BO-
HOYHEIX 00'bACHAETCA UX IPOUCXOKIeHHeM OoT pelboobpasHbIX
IpeaKoB, AblaBmuX xabpamu. CTpoeHne cepAlla YeJI0BeYecKo-
ro 3apobIlia B PaHHU#N nmepuol GOPMHDPOBAHUA HAIIOMHHAET
CTPOEHUE ITOTO OPraHa y peid: OHO ¢ OAHHUM IOpeAcepArueM U Of-
HHUM JKeJyJouKoM. Y 6e33yOhIX KUTOB B 9OMOPUOHAJIILHOM NEPHOjIe
NoABAAIOTCH 3y0bl. 3yObl 9TH He IPOpPEe3LIBAIOTCH, OHU Paspy-
IIAITCA ¥ PACCACEIBAIOTCH.

IIpuBeeHHBIE 3[]6Ch U MHOTHE APYI'He NpHUMephl YKasbiBa-
10T Ha TVIyOOKYIO CBA3H MEXK 1y MHAWUBAAYATLHBIM DA3BUTHEM Op-
TAHH3MOB ¥ MX MCTOPMYECKUM PasBUTHEM. DTa CBA3h HaMJIa
CBO€ BhIpajKeHUe B OHOreHEeTHYeCKOM 3aK0He, c(hopMyIUpPOBaH-
HoMm @, Mionnepom u 9. IN'ekresem B XIX B.: onmozenes (unou-
sudyanvHoe pazsumue) Kaxdoii ocobu ecmv Kpamkoe u G-
cmpoe nosmoperue punrozernesa (UCMopuLecKozo pa3éumus)
suda, K KOMOPOMY Ima 0colb OMHOCUMCA.
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Bonemioit BKiaj B pasBuTHE OMOreHeTHYECKOr0 3aK0HA BHEC
poccuiickuit yuensiit akagemuk A. H. Cesepmos. M 6b110 yeTa-
HOBJIEHO, YTO B HHAWBHUAYAJIBHOM Pa3BUTHH KHUBOTHBIX 106M0O-
paOmces NPpU3HaKuU He 83pocablx npedkos, a ux sapodvLuLeil.
PuoreHe3 pacCMaTPUBAETCA TellePh KAaK MCTOPUYECKHH DAL
OTOOpaHHBIX ECTECTBEHHBIM OTOOPOM OHTOTEHEe30B.

OnopHbie ToYKK

@ 1. «3apoasimy NPOABIAIOT H3BECTHOE 001Iee CXOICTBO B
npexeaax THHA»,
2. Ha pasaMuHbIX 3Tanax 3MOpPHMOHAJIBHOIO Pa3BUTHSA
BO3MOJKHO NOABJEHHE HOBBIX IPU3HAKOB.
3. HameHenMA y 3apOAbINIeH MOTYT HOCHTH XapaKTep Ie-
PeCTPOMKH, HAXCTPOMKH MJIH IIOJHOM 3aMeHb] NPeaKo-
BOTO NMPH3HAKA.

Bonpocsk! ans noBTOpeHus 1 3af0aHunA

1. ITpuBeauTe IPUMEPHI CXOACTBA YEPT CTPOEHUSA Y 3apO-
ABIIIe pasHbIX KJIACCOB IO3BOHOYHBIX JKUBOTHBIX.

2. Yro Takoe aMOpHOHANBLHAA AUBepreunua?

3. [laiire 00bACHeHME BOSHUKHOBEHHIO Y OSMOPHOHOB €O-
BPEeMEeHHBIX }KMBOTHBIX YePT CTPOeHUA, CBOMCTBEHHBIX
HX JajleKuM npeagxaM.

Hcnonssya croBapHbIi 3anac pyOopuK «TepMuHOJOTHSA»
# «Summary», nepeBeiuTe Ha AaHTIMHCKUM A3BIK TYHKTEI «Omnop-
HBIX TOUEK» ,

7. 5 . PazButue opraHuamos
U OKpyXXalowiaa cpena

OpraHusM He MOJKeT JXKUTh BHE cpeabl oburanus. CTons e
HEBO3MOXKHO U PA3BUTHE OPraHU3Ma BHE OKPYIKaloleil cpes,
BHe ()aKTOPOB, HA HEro BO3AeHcTBYWOIHUX. XOPOIIO U3BECTHO,
4YTO KyPUHOE ANI0 MOKET PAa3BUBATHCA TOJBKO IIPH ONPe/JeIeH-
HOH TeMIlepaType: ecjiu TeMIEpaTypa OKpyskamomeil cpeas! 6y-
ZeT HUKe ONTHMAJbHOM, TO mpomecc ocTraHoBuTca. He Menee

Pue. 7.11. Bausanue océeujeHus
HA pOCcm UbLNJLAMN.
Caesa — ubinJaeHOK,
He nodeepzaswiuilca
CONHEYHOMY 00AYHEeHLIO

BaYKHBI TAKME XapPaKTePUCTHKH, KAK MOHHBINA COCTAB BOJBI JIJISA
BOZHBIX OpraHnaMoB. Becem BuiaM HeGe3pa3IndHbl KOHII@HTPaI i
KHCJIOPOJA, COlepKanue JUOKCHA yriaepoja u T. . B orHomennn
BCeX HEOOXOAMMBIX YCJIOBUN MOXXHO I'OBOPHUTH O MUHHMYyME,
MaKCHMyMe ¥ ONTHMyMe, 3HAYeHHUsA KOTOPHIX JJIA 9MOPHOHOB
PasHBIX BUAOB JaJIeK0 He OJUHAKOBBI.

Ianee, B pasBUTHUU 3apPOABINIA CYIIECTBYIOT KPUTHYECKHE
epUoIbI, KOrjia 9MOpHOH GoJiee UyBCTBUTEJIEH K IeHCTBHIO areH-
TOB, B TOM YMCJIe ToBpesxaaomux daxkropos. Orcioga Hanpamm-
BaeTcdA BBIBOJ: OPraHu3M PDa3sBHBAaeTCHA B YCIoBHUAX, XapakKTep-
HBIX JJIg ocoOeil JaHHOTO BH/Jia, W BHE DTUX YCJIOBHM pasBATHE
MOJKeT HapyIIaThCs UM OCTaHaBJIUBaTheda. Hampumep, NTHIIBI
U MJIEKONUTAKINEe AJA HOPMANBHOIO Pa3sBUTHA HYKIAIOTCH
B BuTamMuHEe D. DT1OT BUTAMUH 00pasyeTcs B KOXKe IIof AeiicTBHeM
yabTpadmosneToBsix aydeii CosHIla MM e J0JKEeH MOoCTynaTh
B opraHusMm c numei. Hegocrarox BUTAMUHA CHYKHT IPUAIH-
HO HAPYIIEHHA OKOCTEHEHUsl CKeJleTa ¥ OTCTABaAHMSA B Da3BUTHHU
(pue. 7.11). Bonburyio posis B peryJiauy IMPOIEecCoB JKU3HeAes-
TeILHOCTH UI'PAIOT 3Kejle3bl BHyTpeHHe# cexpenuu. Hanpumep,
HeJOCTATOK FOPMOHA IIATOBUAHOM KeJie3kl BJedeT 3a coboit 3a-
MeJJIeHUe POCTa, HeIopasBUTHe APYTIUX OPraHOB 9HAOKPHHHOMK
cucremsl (puc. 7.12). [Turanue npoAyKTamMu, He COAEePKaIUMK
He3aMeHUMBIX aMHHOKHCJIOT, T. €. TeéX, KOTOPbIe He CHHTEe3HpY-
IOTCH B OPraHM3Me MISKOIMUTAIOIINX U YejIoBeKa, TaKKe IPUBO-
IUT K 3a7ep:kKke pocra (puc. 7.13). MEOrounciaeHHbIe OTKJIOHE-
HHUA B X0/le HOPMAJbHOT'0 pa3BUTHSA HabmofaoTea y aMOPHOHOB,
NOABEPTHYTHIX AEMCTBUIO M30BITOYHOM KOHIEHTPAIHMA COJeH,
MOHHUBUDPYIOIEeMY 00JIy4eHUIO U T. J.
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Pue. 7.12.

Bausnue zopmoH08 WumosudHol
deenesbt HA POCM KO3:

A — HopmanbHoOe HusomHoe,

B — wueommnoe ¢ ydarennoii
WumosuoHol dHeenesoll

Y uenosexa HeGJAroNpPUATHbLIE BO3LEHCTBUA CPEJALI B pAAe
clydaeB TaKie O0yCIOBIMBAIOT 3aMeAJIeHHE POCTAa HUIHU Jaxke
BO3HUKHOBEHHE BPOMKAEHHBIX ypoacTs. K Takum Bo3neiicTBUAM
B IIePBYIO OYepeib He00X0UMO OTHECTH YIIOTpebIeHue aJKOoroJis,
HAPKOTHUKOB, KypeHHe, a TaKKe DECKOHTDPOJLHOE IPUMeHeHHe
JIeKapCTBeHHBIX IPenapaToB. ANKOT0Jb NPENATCTBYeT IOJIHO-
e HHOMY Y4YaCTHIO Pas3jMYHBIX KJIETOK B IpPOIecce PasBUTHHA
1 0cOOEHHO TOPMO3UT (PYHKIINOHAILHOE CO3PEBaHNE HEPBHBIX
KJIeTOK. 3aMeANAsA POCT 3aPOMABINIA, YTO 00YCIOBJIEHO BIUAHH-
eM AMOKCHIa U OKCHJA YINIepoJa, CHHMKAIIUX IOCTYIJIeHHe
K TKaHAM KHCJI0pOojJa, KypeHHe NPHBOAUT K BOSHHKHOBEHHIO
BPEJHBIX MyTaIWil, HAPYIIAIOIIHX IIPOIECCHl }KU3HEeJeATeILHOCTH
elle HepojuBmieroca opranusma. Comepaxainuiica B Tabagnom
AbIM€ HUKOTHH OTPaBJfeT HePBHBIE KJIETKHA U CIYKUT IIPUYUH-
HO# BO3HMKHOBEHUS PA3JUYHOrO poAa (QyHKIHMOHANBHBIX pac-
crpoiicTs. CelyeT HOMHHUTH, YTO 30POBbe OYAYIEro Opranus-
Ma 3aBHCHUT OT 00pasa »KU3HHU ero pojguTesei.

B 10HOmIECKOM M MOJIOOM OpranuaMe ynorpedjaeHue ajxKo-
roJis ¥ KypeHue MOryT OKa3aTh KpaiiHe HeGIaronpusiTHOE BO3Ae-
CTBHE HA FaMeThl. ¥ JIHIl, CKJIOHHBIX K YIIOTPeOJIeHHIO aIKOros,
ropasjo vaine, 4eM y Jio/ieil, BeyIIUX TPe3Bhlil 00pa3 Xu3HH,
POMKAAIOTCA JeTH C BPOKJAeHHBIMHA YPOACTBaAMHU. B MegunusCcKOM

Puc. 7.13. BausHue NUMAHUA HENOAHOYEeHHbIMU OenKamMy HA pocm Kpbic:
A — kposica na dueme 6e3 AMUHOKUCIOMbL AU3UHA,
B — ma xce kpvica nocae dobasnenus 6 payuon AU3UHA,
B — xpvica na dueme 06e3 aMUHOKUCAONMbL 6ALUHA,
T — ma e kpvica nocae sgedenun 6 payuoH 6aluHad

ONpakTUKe 8TOT (haKT HaIIeJ OTParkeHWe B CHelHaJbHOM TEepPMu-
He «cyb0oTHMIT pe6eHOK», T. €. pe0eHOK, 3a4aThiil POAUTENAMHA
B COCTOAHHUM ONTbSIHEHHUA.

OjHaKo He ciaeAyeT AyMAaTh, YTO TPEe3BOCTH HeobXoamma
TOJIBKO B MOMEHT 3auaTHd. B moBcefHEeBHOM AeATeILHOCTH MECTO
JeJIOBeKa B 001ecTse, ero conuaibHas 3BHaYMMOCTh, VIOBJIETBO-
peHne ot paboThl, BBAMMOOTHOIIIEHHUS C TOBAPDUIIIAMHU U B CEMbe
BO MHOT'OM 3aBHUCHAT OT er'o TPE3BOCTH MJIH CKJIOHHOCTH K aJIKO-
roJiio. AJIKOToJIb HPENATCTBYET MOJHOMY BBISIBJIEHUIO CIIOCO0-
HOCTeil JeJIoBeKa, TACUT WX B Iepuol, Hamubojee OaaronpuAr-
HBIH JJIS TBOpYECTBA.

Taxkum 06pasoM, BoO3eiCTBUA HeGIATONIPUATHEIX (aKTOPOB
HA OPraHu3M He OJJHOMOMEHTHBI, a IPOJOIIKAIOTCH AJIATEeILHOe
BpeM#A U B DONBITHHCTBE CAYIaeB CKA3bIBAIOTCA HA DPA3BUTHH I10-
TOMCTBA.

Cnenyer uMeTb B BULY, 4TO, HECMOTPS Ha MOCTOSAHHBIE U3Me-
HEHUS YCJIOBUI BHEILTHEH Cpe/ibl, }KUBEIe OPraHU3MbI, KakK Ipa-
BUJIO, COXPAHSIOT NOCTOAHCTBO CBOETO CTPOEHU, TMIOKazaresneit
GYHKIMOHANIBHON AKTUBHOCTH OPIaHOB ¥ TKaHel, (PU3UKO-XHU-
MHAYECKHUX MApaMeTPOB KIEeTOK, TKAHEBOH KUIKOCTH, KPOBHU.

CBOMCTBO »KUBBIX CHCTEM MOAAEPIKUBATH IIOCTOAHCTBO CBO-
eil BHYTpEeHHEe# Cpe/ibl, 4 TAKIKe OCHOBHBIE YePTHI IPUCYIIeH UM
OpraHMsaluy, HeCMOTPS HA HeNPEePBIBHYIO U3MEeHUYUBOCTE I1apa-
MeTpOB OKPYIKaloleil cpejbl, HA3LIBAIOT zomeocmasom (0T
rped. homoios — nmomgoGHEBINH, oqUHAKOBEIL U stasis — croaHume,
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HENOJABHIKHOCTE). [leATeIbHOCTS PeryJIATOPHBIX CHCTEM: 3H/0K-
PUHHOM, AMMYHHOM ¥ BhICIIeH 00'be JUHAIONIEH peryIupyomeit
CHCTEMBI — HepBHOH — o0eclieduBaeT COrJIaCOBAHHOCTE OMOXH-
MHYECKHMX DeakIldii ¥ TaKOM WX YPOBeHb, KOTOPHIHA Hauboiee
TIOJIHO COOTBETCTBYET YCIAOBUAM cymecTBoBanus. OcHOBY romeo-
CTa3a COCTABJIAIOT HACJIEJCTBEHHO 3aKPEIJIEeHHBIE MeXaHU3MBI,
CIOKUBIINECHA B Iponecce spononun. Ux sdpderTusHocTs BO
MHOTI'OM OIlpejie/IgeTCs COBOKYITHOCTHIO HACIECTBeHHBIX 3a1aT-
KOB — I'€HOB Ka’XJ0ro KOHKPETHOr0 OPraHu3Ma, T. €. 2EHOMmU-
nom. Pasnoo6pasue reHOTHUIIOB B IpejiesiaX BUAA O0bACHAST WH-
AUBHYalbHBIE PA3JIMYUA PeaKIUu 0cobel Ha OJHU M Te JKe BO3-
AeCTBUA OKPYIKAIOmIe cpeibl.

IIpumepom ob1meit peak iy OPraHU3Ma Ha HeOOBIYHbIE 110 CH-
Jie WJTH TIPOI0JIXKUTEJIbHOCTH BIUAHUS CO CTOPOHBI CPEJIbI CIYIKHAT
cocrosiHue cmpecca (Hanpsaxenus). Cmpece — amo pearxuyus,
passeusanuaica npu HebaazonpuimHbLx Yeao8uix, Ompuya-
MenbHO BAUAIOULUX HA HUSHEOeAMEeNbHOCMb, NPU B03HUKHO-
6eHUU YzpO3bL HAPYULeHUS zomeocma3sa. [Ipy ToM yeHauBaer-
Cs AeATeNhHOCTS OONBITWHCTBA CUCTEM Oprasuama (HepBHOI, MbI-
HIeYHOH, ABIXaTeIbHOH, CePAEYHO-COCYAUCTON, SHAOKPHUHHOM).
DYHKIUOHATBHBIE NBMEHEHHA YKASAHHBIX CHCTEM HAIPABJIEHbI
Ha OOBBIIIEHHE CONPOTUBJIAEMOCTH 0CcO0H IO OTHONIEHHUIO K He-
OmaronpuATHEIM (pakTopaM. MoOUIM3ANUA BCeX 3aIIUTHBIX CHJI
OpraEmaMa, ycujeHne oOMeHHBIX HPOIECCOB, Iepepacrpesesne-
HHe 9HEePruu 1A obecnevyeHusi HanboJiee HEOTIOMKHBIX HYMK —
BCe 9TH PEaKIMH, COPOBOKAAIOIINE COCTOSTHAE CTPecea, Crocob-
CTBYIOT PellIeHUI0 TAKHX )KU3HEeHHO BAXKHBIX 3a/1ad, KakK crace-
HHe DercTBOM MJIM OTPaX<eHUe HalaJeHnusa Bpara.

Taxenas dpusnyeckas pabora, 0COGEHHO B CYPOBBIX KINMATH-
YEeCKHX YCJIOBHAX, ICMXUYECKHE NEePerpysKd TaKiKe BHISHIBAIOT
CTPECCOBYIO PeaKIuio. ¥ HeKOTOPKIX JII0JeH (¢ BBICOKOH BEIHOCIIH-
BOCTBIO) JVTHTENbHOE HANIPAYKEHHE HCTOIIAET PeryaaTOpHbIe CHC-
TeMbl ¥ MOJKeT nepeiitu B 3abosesanmne. Bor nouemy Heobxoau-
MO co6J1I0/IaTh CAHUTAPHO-TATHEHNYECKUEe HOPMBI TPYZa U OT-
Abixa. Jlna mpemoTBpamieHMsl HAPYHIEHHSA BaIlIATHBIX CHJI
OpraHMaMa BpadaMu paspaboTaHbl METOJLI, I03BOJAIONIINAE OIl-
PeAeNnuTh HPUTOAHOCTE YeJJOBeKa K TOMY HJIM HHOMY BUAY TPY-
AO0BOM IeATeJbHOCTH B ONPE/ICJIEHHBIX YCIOBHAX CPEbI.

Jliobasa pyHKOES MOMKET OCYyIIECTBAATHCHA TOJBKO B TOM
caydae, ecjid AJis ee BBIIIOJHEHUS UMEeTCH COOTBETCTBYIOMAA

CTPYKTYpHaA ocHOBa. MexaHnM3MBbl, obecneynBariue peryss-
M0 CTPYKTYPHOrO TOMeocTasa, MoAJAePKHBAIOT IIOCTOAHCTBO
CTPOEHUSA KJIETOK, TKaHeH 1 OPraHoB.

COBOKYIIHOCTh HPOIECCOB, HATIPABIEHHLEIX HA BOCCTAHOB-
JIeHUe W3HAIINBAeMBIX MJIM Pas3pylIeHHBIX uacTell opranusma,
HasBIBAIOT pezenepauueir (oT jar. regeneratio — BocmosHe-
uue). PaznuuaroT pereHepanuio (p3HOIOrHYECKYIO U pernapaTus-
HYIO.

Pu3uonozuLecKas pezernepayus odecneduBaeT BOCCTAHOB-
JIEHHE YHCJIa KJIeTOK HJIHM UX YacTell, yTpadeHHbIX B peayibTare
BBHINIOJIHEHUS UMH cBoeil dyHknun. OOHOBIEeHHME OPraHOHWOB
KJIeTKH (MHUTOXOHAPHIL, IJIACTH/ U AP.) HA3LIBAIOT BHYTPHK.JIe-
TouHOIl perenepanueii. usuosoruyecKas pereHepanud CBOM-
CTBEHHA BCEM JKHMBBIM OPraHM3MaM, OJIHAKO Y PadHbIX JKUBOTHbIX
U pacTeHHit OHA IPOTEeKaeT HeOAUHAKOBO.

VY uneHucTOHOTHX (PpU3HOIOrHYECKas pereHepanus cBsa3aHa
¢ pocrom. Hanpumep, y pakooOpa3HBIX H JMYHHOK HACEKOMBIX
B IEPHOJ IMHBKH COPACHIBAETCS HAPY KHBIH CKeJIeT — XUTHHOBBIN
IOKPOB, CTABUINIl TECHBIM, & 3aTeM, IIOCJe KPaTKOBPEMEHHOI0O
pocTta, o6pasyercs BHOBb. ¥ MJEKONHUTAIOMIUX U YeJIOBEKa I10-
CTOAHHO CHAYIIUBAETCA KOMKHBIM SNUTENNil, NeJnKoM 00HOB-
JNIAONIAICA B TeyeHHe HeCKOJbKUX aHeln. KaeTKH KHUIIEYHOTO
SMHUTENHNA NOTHOCTHIO 3aMenaoTes 3a 1,5—2 aua. BeicTpo npo-
UCXOAUT CMEeHA 3PUTPOIMTOB, MPOAOJIKHATEIBHOCTD KU3HA KO-
TOPBIX He IIPEBHINIAET YeThIpeX MecsHIleB.

B npupojie »KHUBLIie OPraHU3MBI YACTO CTAJKHMBAIOTCHA C IIO-
BpeKAAIUMHA GaKTopaMu, HapyIIaIUMH UX LeJOCTHOCT.
BoceraHoBneHHe KJIETOYHBIX NOTEPh WK HapYIIeHUs IeJIOCTHO-
CTH OPraHU3Ma, BOSHHKAIOIIMX B Pe3yJibTaTe TPABMbI, HA3bIBAIOT
penapamuénoil pezenepayueii (0T nar. reparatio — Boamerne-
HUEe, BOCCTAHOBIEHUE).

V¥ oTHOCHTENHHO IPOCTO YCTPOSHHBIX JKUBOTHBIX — KHUIIIEY-
HOIMOJOCTHBIX, YePBei M HeKOTOPHIX APYTUX — CHIOCOOHOCTH
BOCCTAHABJIMBATE yTPAaueHHOE 04eHE BeIcoka. Hanpuwmep, y rua-
pBl IEJIOCTHBIN OPraHU3M MOKeT chopMHPOBATHCH HPUMEPHO
u3 1/99¢ €e gactu. X0pouIo H3BeCTHA CIOCOOHOCTh KOMbYATHIX
yepBeil (02K AeBOro 4epBs) K pereHepanuy U3 OTAeNbHBIX (par-
MEHTOB Teja. ¥ MOpCKoii 3se3asl (Tun Urinokosxue) BoccTraHas-
JUBAIOTCA HE TOJLKO OTJIOMAHHBIE JY4YH, HO U IOJHOUIEHHBIN
OPTaHM3M MOKET BEIPACTH U3 OTAEJbHOro Jy4a (puc. 7.14).




244 Fnaea 7 \ MHAWBUAYaNbHOE pa3sBuTME OpraHn3Mos (OHTOreHes)

Pue. 7.14,

Pezenepayus

MOpCKOolL 36e30b1

u3 00HO020 AYua:

A, B, B — nocaedosamenviubie
cmaduu pezenepayuu

BoccraHoBieHUe 1EJIBIX OPraHOB M0CJ]E UX YTPAThI H3BECTHO
¥ y TIO3BOHOYHEIX. fmepuna, npecjiegyeMas Bparom, oropacsiBa-
eT XBOCT, BMECTO KOTOPOr0 BCKOpe oTpacTaeT HOBEIH. [Ipucmoco-
OuTeNBHBIN, 3aKpPeIJIEHHBIN 0TO0POM XapaKTep 9TOro SBJIeHUS
BHJIEH M3 TOT'0, YTO XBOCT AINEpPHIBI 00J1aMBIBAETCA B OIpejie-
neaHoM mMecte. HeKOTOpEIe XBOCTOBBIE TO3BOHKH UMEIOT CIIeIH-
anbHBIE ¢«MECTa Pa3phliBa» — IIeJIb, PA3ENISIOMYIO IO3BOHOK HA
ase yactu. OHU coeUHEHBI MeKAY co00i XPAINEBBIMU mHepe-
MBIYKAMH, JIETKO PA3PHIBAIOIIIAMMCS TP PE3KOM COKpaIleHun
XBOCTOBBIX MBIIII. ¥ XBOCTATHIX amM(pubuit — TPUTOHOB — HA
MecTe aMIIyTHPOBAHHON KOHEYHOCTH Da3BUBAeTCs HOBAA, B 3HA-
YUTEILHOW Mepe CXOAHASA C TIPeIKHEH.

BricokoopraHu30BaHHBIE JKUBOTHBIE — MJIEKOMUTAIOIINE 1
B TOM YHCJI€ YeJIOBEK — YTPATHJIHU CIIOCOOHOCTH K HOBOOODPa3o-
BAHMIO HADYYKHBIX OpraHos. Perenepanus mocJjie TpaBMbl ¥ HUX
IpPOTEKAeT IVIaBHBIM 00pa3oM My TeM 3aKuBJIeHUs paH. Bo BHyT-
PEHHHX OpraHax — IeYeHH, I0UYKAaX, JIETKUX — IIPH II0OBPeXIae-
HHAHW YCUIUBAETCSA KJIETOUHOE PA3MHOMKEeHHe, biarogaps yemy
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BOCCTaHABJIMBaeTcA X Macca. KpoMe aToro, BEyTPUKJIETOYHBIE
IIPOIeCCHI NPUBOAAT K YBEJIMYSHUIO YHCIa OPraHOU OB, YTO HO-
BBIIIAET PYHKIHOHATBLHEIE BOBMOYKHOCTH KJIETOK 3THX OPraHOB.
ITocnegHA Iy TH CTAHOBUTCS OCHOBHBIM AJIA OAKEPIKAHMUSA OII-
pelesieHHOM WHTEHCHBHOCTH (DYHKIMHA IPH TOM WX UHOM Me-
XaHAYEeCKOM WM XUMHUYECKOM IIOBPEXAEHUH TeX OPTaHoB H
TKAHEeH, KIIeTKH KOTOPBIX YTPATHUIHN CIIOCODHOCTE AeJTUTHLCHA BO
B3pPOCJIOM Opranu3me (HepBHASA W MBIIIEYHAA TKAHH).

TloBpexieHus y YeI0BEKa M KUBOTHBIX MOT'YT BOBHHKATH
He TOJILKO B Pe3yJibTaTe MeXaHWUYEeCKUX TPaBM, HO U BCJIe/ICTBHE
OTpPABJIEHUA XUMHYECKUMH BEIeCTBAMH WJIY IIPU Pa3JIMUHBIX
sabonepanuax. Bupyc nadekuoHH0M xenTyxu (6ome3ns Bor-
KHHA) paspymaeT KJIeTKH nedeHu. Bo BpeMs BHI3JOPOBIEHUA
IPOTEKaloT penapaTUBHEIE IPOIlecChl, HallpaBJIeHHbIE Ha BO3Me-
mieHre morubmmux Kietok. I'mbGesib KIeTOK IeYeHH BbIBHIBAeT
M aJIKoroJb. JlnurenbHOEe ynorpebiieHHe aJKorojs, 0coOeHHO
[IPH IepeHEeCeHHOM paHee BUPYCHOM renaTHTe, IPMBOIHUT K pas-
BHTHIO HA MeCTe pa3pylleHHbIX TeYeHOUYHBIX KJIETOK COeUHHU-
TeJbHOM TKaHU. PYHKIHA NeYeHH HapyllaeTcs, BOSHHKAeT
TAMKeJN0e 3a00IeBaHUE — LUPPO3 NeYeHU.

Perenepanusa ussecTHa u y pacresuii. IIpu Benamke mosa Kop-
HEBHILA 0COTA U APYTHX COPHAKOB OKa3bIBAIOTCA PAa3OPBAHHBIMH,
HO KayXJblii OTPE30K crocofeH JaTk HAYalo LeJoMY pPacTeHHIo.
ITonaonennoe pacrenne obpasyerca y 6eroEnu U3 OZHOIO JIUCTA.

Taxum o6pasoM, pereHepaiisa CIIoco0CTBYeT HOAAePKaHUIO
CTPYKTYPHOM EJIOCTHOCTH H, CJIEJOBATEBHO, BEIXKUBAHUIO KU -
BOTHBIX ¥ PACTEHHI B IPOIECCE HENIPEPBIBHOTO B3AMMOJIeHCTBUA
¢ (haKTOpaMu OKPY KAIONIeH cpe/ibl 1 APYIMMY OpraHu3MaMu.

3HaHKMe 3aKOHOMEePHOCTe BOCCTAHOBJIEHHUA OPTAaHOB M TKa-
Hell Iocyie UX NOBPEeXJeHNA YPe3BhIUYaiiHO BaXKHO /1A NPaKkTH-
yecKoif meaunuHasl. Hanpumep, HeOCTATOK B NHIE BUTAMU-
Ha A HapymiaeT IpoIecchl KJIeTOYHOTrO OOHOBIEHHUS B TKAHAX.
Jobasnenue 3Toro BUTAMUHA B PAIIMOH IPUBOAUT K HOpMAaIu3a-
MUY CTPYKTYPH H (DYHKIIMOHUPOBAHUA TKaHel. Bpaum mupoko
HUCIIOJBL3YIOT NPUPOAHBLIE U HCKYCCTBEHHBIE IIpenapaThl, YCKO-
pAIOIIAE pereHepanuio, AJs JedeHus GOJBHBIX, MepeHecIIux
nH(pEeKInoHHbIe 3a00eBanns UK TpaBMy. CpOKY BRI3LOPOBIIE-
HHUA J0fe# IpH 3TOM 3HAUUTENBHO cOKpamaioTcsa. Tak usyde-
HUe OHOJIOTHYEeCKOro ABJIEHHA — pereHepanum — nomoraer 6o-
POTBLCA 3a 3JOPOBLE UEJIOBEKA.
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Summary

All multicellular organisms develop from a fertilized
egg. Stages of embryonic growth are similar in animals
and partly in plants, belonging to the same large tax-
on. Regulatory mechanisms, that determine embryonic
and postembryonic development of animals and plants
are rather sensitive to various external influences.
Even slight changes in the environment may affect
negatively the process of ontogenesis and cause essen-
tial defects of individual development.

[epmMiAHONOTNA

D Kaxxpomy TepMHUHY, YKa3aHHOMY B JIEBOM KOJIOHKE,

noa0epUTe COOTBETCTBYIOIEEe €My OIpeneeHue,

IIpUBEJEHHOE B IIPABOii KOJIOHKE HAa PyCCKOM U aHT-
JIAACKOM SI3BIKaX.

Select the correct definition for every term in the

left column from English and Russian variants

OnopHLIe TOYKU

@ 1. PasBuTHe OpraEM3Ma NpOTEKaeT HOPMAJBHO JHIIL B
NPHBBIYHBIX JJA BHAA YCIOBHAX.
2. Bremaue BO3eHCTBH A, HAPYIIAIONIHE rOME0CTas, Mo-
IyT NIPHBECTH K HAPYNICHWIO PA3SBUTHSA.
3. KomnencaTopHbie BO3MOKHOCTH OPraHM3Ma 10CTaATOY-
HO BeJIMKH M NO3BOJIAIOT BOCCTAHOBHTH €CTECTBEHHYIO
yOBLIb KJIETOYHBIX CTPYKTYP M LENbIX KJIETOK, a TaK-
/Ke BOCNOJNHHUTE KJIeTOYHBIE ﬂOTBpH, BO3HHKaAWIIHE
BCJIE[ICTBHE TPaBMbI HIM 3a00/IeBaHN .

BO['IDOCI:! A4 noBTopeHna 1 3afiaHlng

1. Kaxkue hakTophl BHEIIIHEH Cpeibl BAUSIOT Ha PA3BUTHE
3apojbliei?

2. B uem 3akiouaeTcs BpeJHOE BIMUSAHNUE AJIKOTOJA U K-
PeHHs HAa DA3BUTHE 3apOJbIinel yesoBera?

3. JleATesLHOCTH KAKUX CHCTEM OPraHu3Ma obecrneduBaeT
IIOCTOAHCTBO €TI0 BHYTPEHHEH Cpebl?

4. Kaxue usMeHeHHSA B JeATeJbHOCTH OPraHOB H CHCTEM
OpraHOB BO3HMKAIOT IIPH JIeHCTBUM Ha HUX Heb6JIaronpu-
ATHBIX (paKTOPOB BHEIIHEH cpeanl?

HUcnonssya caoBapHEli 3anac pyOpuk «Tepmunonorus»
u «Summary», nepeBeinTe Ha AHTIIMHUCKUI A3BIK MyHKTH! «Onop-

HBIX TOUEK?».

listed in the right column.

1. CxopcrBoO
3apoabInren
Similarity
of embryos

A. HUcropuueckoe pasBuTHE ONpPeeJIEHHOMK
CHCTeMATHIEeCKOH IPYIITBI 3KUBBIX OPraHH3MOB.
Historic development of a definite taxonomic
group of living organisms.

2. dunorenes
Phylogenesis

B. fBnenue, cBHAETENBCTRYIONIEE O POACTEE
IIpejCcTaBATeNeH PASHEIX KIAacCOB

B IIpefenax THMIA.

A phenomenon that proves relationship

of representatives from different Classes
within the Type.

3. Pusuosornyec-
Kas pereHepanus
Physiological
regeneration

B. BocronnnenHe KJIeTOYHBIX [IOTEPb,
BO3HUKAKIIHAX B PE3YJIBTATE TPABMEI

HJIH BeJefcTBue 3aboseBaHuA.

Restoration of cells after damage, injuries,
or desease.

4. PenapaTuBHasn
pereHepamusm
Reparative
regeneration

I'. BoccranoBiieHue UK YBEJIAYEHHE

YUCJIa BHYTPHAKJIETOYHBIX CTPYKTYD,
HAIpPaBJIEeHHOE HA KOMIIEHCALINIO CHUKEeHHOH
(hYHKIHMOHANBHON AKTUBHOCTH TKAHHA.
Restoration or increase in intracellular
structures as the compensatory process caused
by decline in functional activity of tissue.

5. BEyTpHKIeToq-
Has pereHepamusa
Intracellular
regeneration

. Ilepecagxa TKAHU WJIK OpraHa y pacTeHHH
H dXHBOTHEBIX, B TOM YHCJIe H ¥ YeJIOBEKA.
Transference of tissues or organs from one
organism to another, made in plants,
animals, and people as well.
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6. Tpancnnanrauus E. BocronseH#e KI€TOYHBIX IOTEPE,
Transplantation BO3HUKAIONIUX B IIPOILECCE BHIIOJTHEHM T
TKAHAMHU CBOUX QYHKITHI,
Restoration of cells, lost during functional
activities of tissues.
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Bonpocel gns obcyxaeHus

) Yem o0bACHAETCH HEOAUHAKOBASA DEAKIIUA PA3HBIX
(| OPraHM3MOB HA OfMH ¥ TOT Ke (DAKTOP BHEIIHEH cpesibi?

Yro taxkoe perenepanun? Kakue ¢GopMel peresepanuy Bam
H3BECTHEI?

0630p u3y4eHHOro matepuana rnasbi 7

OCHOBHBbIe NONoXeHnd

OcHoBaTenemM COBpeMeHHOM 9MOPHOJIOTHH II0 IPaBy CYMUTA-
erca K. M. Bap, koropslit B 1828 r. Ha ocHOBe (hyH/IaMeHTaIb-
HBIX HabJIOAeHNH Ha/l PA3BUTHEM 3aPOJABINIEH HEKOTOPBIX MH-
BOTHBIX MOJIOMKHJI HAYAJI0 HAYYHOI 9MOPHOJIOTrAM.

OnTorenes noApasaendAoT HA ABa KPYIHBIX MEePHUOAA: 9M-
OpHOHAJNBHBINA ¥ IOCTIMOPUOHATLHBIMN.

OMOPHOHANBHBIN NIEPHOJ HAYNHAETCA ¢ MOMeHTa 06pa3oBa-
HHUA 3UT'OTHI B Pe3yaAbTaTe CIUAHUSA CIIEPMATO30HM/14 C AHIIEKJIeT-
KOU M 3aBepIIaeTCsA BBIX0JL0M OPraHM3Ma U3 SUIeBhIX 0001096k
WJIN DOKJIEHUEM.

B nponecce amGpuorenesa opranusM IPOXOAAT P CTALMIMA:
apobnerne — o0pasoBaHHe OJHOCIOMNHOIO 3apOABINIA, MACTPY-
JANUAI0 — (DOPMUPOBAHME ABYCIONHOTO 3aPOBIITa U OPraHore-
He3 — II0sIBJICHUE OCEeBBIX U APYTUX OPraHOB U TKaHE.

3apojblnieBble JUCTKH — 3TO OTAEJNbHBIE MJIACTHI KJETOK
3apoAsliia, Jaoliue HAYaJIO ONpeeIeHHBIM OPraHaM; 3apo/IbI-
IeBbIe JIACTKH I'OMOJIOTUYHBI.

Perynauus sMOpHOHANBHOTO PA3BUTHSA OCYIIIECTBISAETCH IIy-
TeM UHAYKIUUA. OMOPHOHANBHONR MHAYKIIME Ha3hIBAIOT ABJe-
HHe, IPX KOTOPOM OJMH 3a49aTOK 3apOABIIIA BJAUSET HA APYTron
1 onipefieideT NyTh ero JaJbHeHIIero pasBuTusd.

Ha 6osee no3gauX cTaguAaXx OHTOreHE3a B PEryJsANUI0 pas-
BUTHSA BKJIIOYAIOTCA DHAOKPUHHAST U HEPBHAS CUCTEMEI.

IToctaMOproOHANTbHOE PA3BUTHE HAYMHAETCA C MOMEHTA po-
JKIIeHHSA WY BBIXOJA U3 AUIEBBIX 000JI0YE€K M 3aKaAHUYNBAETCA
CcMepThIo opraEuamMa. MOKHO BBIAEIUTH JOPENpPOAYKTUBHBIM,
pPENpPOAYKTUBHBINA U IMOCTPENPOAYKTHBHBIM IEePHOALI IIOCTIM-
OpPHMOHAJIEHOT'O DA3BUTHSA.

Ha ocHOBaHuM u3y4yenus onrorenesa ®. Mwosep u 9. I'ex-
Keab chopMmyauposanu Guorenerudeckuil 3akoH: «OHTOTreHe3
Ka oM ocobM ecTh KpaTKoe U ObICTPOe MOBTOPeHue (hujioreHe-
3a BUJa, K KOTOPOMY 3Ta 0C00b OTHOCHUTCH» .

PasBuTie OpraHu3MOB TECHO CBA3AHO ¢ PaKTopaMu OKPYIKalo-
neit cpeabl. U3aMeHeHuA OKpyKarOmed cpeibl ¥ HebIaronpusaT-
HbIe BO3/[eHCTBUASA MPUBOAAT K HADYUIEHNUIO Pa3BUTUA OPraHu3-
Ma u ero rubenu.

MpobnemHble obnactu

Yem 06yCIOBICHA H KAKAM 00pa30oM OCYIIeCTBIAETCA HHAUA-
IUA AeATeJbHOCTH PasJIMYHBIX TPYNI I'eHOB B PasHBIX KJETKax
sapozabima?

KakoBbsl 0COOEHHOCTH PEeryiasiiiy PasBUTHA OpraHu3Ma Ha
aranax oHTOoreHesa?

Kakue npupojiHbIe MEeXaHU3MbI 00€CIIeuYnBalOT CHUKEeHHUEe
WHTEHCHBHOCTH BJIMAHHAA HEOJIArONPUATHBIX BO3AEHCTBHM HAa
paHHUE CTAJUH PA3BATHA Opranusma?

[MpuknagHble acnekTbl

Kaxr BbI ymMaeTe, B YeM IPOSIBIIAETCH CBA3b MEMKAY YCIOBH -
MH, B KOTOPBIX IPOTeKaeT 00pasoBaHue MOJOBLIX KIETOK, B Pas-
BUTHEM IIOTOMCTBA?

Kakxue ruraeHu4YeCKue MEPONPHUATHA MOXKHO IPEJJIOMKUTD
1A obecredyeHUA HOPMAJIBLHOrO TeYeHUA ASMOPHOHATBHOTO pas-
BUTHSA Y UyeJIOBeKa?

3apaHua

BenmomauTe 13 Kypca aHaToOMHWH, (DH:SHOJIOI‘PIH U I'HI'MeHBI 4e-
JIOBEeKa 0COOeHHOCTH PasBHTHA Y€J0BEYECKOr0 OpranusmMa.

OxapakTepHusyiiTe PeXXUM MHUSHENEATENbHOCTH KeHIIMHEI
BO BpeMs OepeMeHHOCTH! U pebeHKa B pAHHEM JIeTCKOM BO3pacTe.
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FERw. TERES

OCHOBbI reHeTUuKun
n cenekuum

I'enemuxa — omHocumMenbHO MOA00AA HAYKA, POBECHULA
Hawezo eexa. JJamoit ee poxcdenus cuumaemesn 1900 e.,
K020a GblAU 3AHOB0 OMKPbLMbL YCTNAHOBNEHHbLE

I'. Mendenem 6 1865 2. 3axonomeprocmu nacredoéanus
npusnakos. C 3mozo MOMEHMA HAYUHAIOMEA WUPOKUe
uccnedosanusn, 6 xode KoOmopuLx ObLaAu CPOPMYAUPOSAHbL
npedcmasrenus 0 MYmayuax, NONYAAYUax u Lucmslx
AUHUAX OPZAHU3IMOB, XPOMOCOMHAA MEOPUR
HacaedcmeeHHOCMU, OMKPbLM. 3AK0H 20MON02UHECKUX
pados HacaedcmEeHHOU uameniueocmu u op.

Hoeblii aman pazeumus 2eHemuKy C6A3aH

€ YCOBePUIeHCMBOBAHUCM MEXHUKU HAYLHBLX
uccaedosanuil. CrojcHbLE COBPeMEHHbLE

npubopet NO360JUAU YCMAHOBUMb CMPOeHUE
HYKACUHOBLLYX KUCAOM, 6CKPbIMb UX 3HAYEHUE

6 AGNCHUAX HaACACICMECHHOCMU U pacliupposams
zeHemuneckuil kKod, evtasums amansl. Guocunmesa benkxa.
Bes yuema docmuncenuil zeHemuKy 8 HACMOAULCe EDEMA
HeMBLCAUMA NOAHOYCHHARA 0eAMeNbHOCING eN06eKa

80 MHOZUX Chepax HAYKU U npoussodcmea: 6 GUON02UU,
MeduUUUHEe, CEAbCKOM Xo3alicmee,

3HaHUue zeHemMuKU noMozaem NOHAmMb 603HUKHOBCHUE

U pazsumue HUIHU HaA 3eMle, OMKPbLEAem MAmepuaLbHyio
0CHO8Y 260NI0YUOHHbBLX npeobpasosanuil. OCHapyxcerue
ceasell mexycdy cmpoenuem zeH06 u 6eAK06 Npueeno

K c030QHUI0 MOAEKYAAPHOU zenemuku. HumencusHo
paszsusaemca UMMYHOZEHEMUKA, U3YHaowan
ZeHeMuUNecKUue OCHOBbL UMMYHHBLX peaKyuil opzanusima.
Buiasaena zenemuyeckas 0CHO8G MHOZUX 3a00ne8anuil
yenoeera uau npedpacnonroxcennocmu k wum. Taxue
ceedenus nomozawm cneyuaiucmanm 6 obaacmu
MEeOUYUHCKOU 26HeMUKU YCMAHO8UMb MOYHYI0 NPUYUHY
3abonesanus u paspabomams MepPbl NPOGUIAKMUKU

u nevenus awodeit. Ha snanuu zeHemuku 0CHO8AHA

8CA CeNeKYUOHHAA paloma 6 CelbCKoM Xo3diicmaee,
pa3paldomanvt u AKMUBHO 6HeIPAIOMCA

8 NPaKmuKy Hoébie Memodv. OUOMEeXHON0ZUL

U 2eHEeMUYeCcKoll UHXiceHepul.




lnaBa

OCHOBHBbIe NOHATUS
reHeTUuKu

Tenbt cnuwrxom manvt, wmobs. paszandems kKaiowiii
omdenvno, HO Ha onpedenennbix cmadusx 6donn MHO2UX

XPOMOCOM OOHAPYHCUBAIOMCR Y3ENKU, YMOAUEHUA uru ducku,

comopbie yrasvi6aom Ha nodpazdenenue Xpomocom
Ha omdenbHble zeHbl.

HI. Aysp6ax

B smoii znase vl ysnaeme,

4mo makKoe zeHemuKa, 6 Yem CyuyHoCMms
mex OCHOBHbLX CB0UCME HUBLLX
Opzanu3mos, Komopoie 0AHHAA HAYKA
cuumaem npedmemon c60ez0 usyuenus —
HACLeICMBEHHOCMU U U3MEHYUBOCTL.
BuL nosnarxomumecs ¢ ocHo8HbLMU
MePMUHAMU, UCTIONbIYCMbLMU
2eHemuKamu: yanaeme, Ymo makxoe
NPU3HAKU U c80UCcMEa, 2eHbL,

ZenHomun u gpenomun, 2eHo(PoHO u

Op. dmu mepmurwl

nomozym eam 6 dasvbHelulem

U3YUeHUU 2eHemUKL.
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lemernka usyuaer ABa HyHZAMEHTANBHEIX CBOMCTBA MUBBIX
OPraHU3MOB — HACJeJCTBeHHOCTh U U3MeHUYHBOCTH. OOBIYHO
HacedecmaeeHHOCME ONIPeieNIAeTCA KaK ceoiicmeo podumeneil
nepedasams c80uU NPUIHAKU, CE0ILCMEA UL OCOOEHHOCMU PaA3-
sumus caedyowemy noxoaenulo. Brarogaps saTomy KaxbIi
BHU/JI JKHBOTHBIX WJIM PACTEHUI COXpaHAET Ha NPOTAXKEeHHH I10-
KOJICHHI XapaKkTepHbIe 1A Hero yepThl. O6ecneuenne npeeMcer-
BEHHOCTH CBOMCTB — JIMIIb OZHA U3 CTOPOH HACJEeACTBEHHOCTH;
BTOpas CTOPOHA — TOYHAA Nepefada cIemupHUIecKOro Ausa
KasKJI0ro OpraHuaMa THIA Pa3BHTHSA, T. €. CTAHOBJIEHUA B X0
OHTOTeHe3a OIpeAesIeHHBLIX IPU3HAKOB M CBOMCTB U IPUCYIIEro
TOJABKO ATOMY THITY OPraHu3MOoB oOMeHa BellecTB.

Knerkn, uepes KOTOphIE OCYIIECTBIAAETCA IPEEeMCTBEHHOCTH
IIOKOJICHHUM, — CIeNHAaJIu3UPOBAHHEIE IIOJOBEIE NPH 10JL080M
Ppas3mHoNceHUU A KJIeTKH Tesa (comaTuyecKue) Npu 6ecnoiom —
HecyT B cefe He caMu MPUBHAKY M cBOMCTBa OyAyIUX Oprasus-
MOB, & TOJBKO 3aJaTKH HX Pa3BUTHA. OTH 3aJZaTKH TOJIYUYHIHA
HasBaHue reHos. I'en — yuacmow monrerxynvt JHK (unu yua-
CMOK XPOMOCOMBL), ONPEOeAAIOUWUIL B03MONCHOCMG PA3BUMUSA
omdenvHoz0 3eMEeHIMAPHOZ0 NPUIHAKEG, WU CUHMe3 00HOl
0enK0B80il MONCKYILbL.

W3 5TOr0 mMOJIoMKEeHus ciaenyer, 4YTO IPHU3HAK, 00yCIIOBIIEH-
HBIH KaKUM-1u60 olpefieIeHHBIM 'eHOM, MOKeT U He Pa3BHBATH-
csi. JleiiCTBUTENBHO, BO3MOYXHOCTH MPOSABJIEHUS T'€HOB B BHJE
MIPU3HAKOB B 3HAYMTEbHOM CTENIeHU 3aBUCHUT OT JPYTHX I'eHOB,
a TaksKe OT YCJIOBH BHelIHei cpeasl. CleqoBaTenbHO, IPeiMeT
reHeTUKH COCTABJAET ¥ U3yUeHUe YCIOBUI IPOABJIEHUA T€HOB.
V¥ Bcex OPraHM3MOB OZHOTO M TOTO JKe BHJa KaKJbIH KOHKpeT-
HBIM PeH pacmojiaraeTcsa B OAHOM M TOM jKe MecTe, UJIH JoKyce,
CTPOro ONpeeIeHHO XxpoMocomel. B ranongaom Habope xpo-
MOCOM (HAIIpUMEp, ¥ MPOKAPHOT UJIA B raMeTax ayKapuoTHye-
CKUX OPraHU3MOB) HMEeTCs TOJbKO OAWH I'eH, OTBEeTCTBEHHBIH
3a pasBUTHeE JaHHOIO MpU3HaKa. B aummongaoM Habope XpoMocoM
(B cOMaTHYECKHUX KJETKaX Yy 3YKApHOT) COePKATCH ABe IOMO-
JIOTUYHBIE XPOMOCOMEBI ¥ COOTBETCTBEHHO [BA M'eHa, OIPeeAio-
e pasBUTHE OJHOTO KaKOro-To mpusHaka. I'eHbl, pacnono-
JHeeHHble 8 00HUX U meX e NOKYCAX 20MON02ULHBLX XPOMO-
coM U omeéemcmeeHHble 3a pa3sumue 00H020 NpPu3HaAKa,
Ha3viéalom annedbHbIMH (0T rped. allelon — apyr apyra, B3aum-
H0). [l)1a reroB npuHATH GyKBeHHBIe 0003HaueHuA. Ecim aBa an-
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JIeJIbHBIX I'€HA IOJHOCTHIO TOMAECTBeHHBI 110 CTPYKTYpe, T. €.
HMMEIOT OJMHAKOBYIO NOCHeJ0BATENBHOCTh HYKJIEOTHUAOB, UX
MOXxHO 0003HauuTh Tak: AA. Ho B pesynsrare mymayuu mo-
MKeT MPOUB0MTH 3aMeHa OHOro HyKjaeoTuaa B monexyre JTHK
Ha aApyroi. IIpusnak, o6ycIoBIeHHBINA 9TUM PeHOM, TOKe HeCKOJIb-
Ko uaMeHuTCA. ['€HOTHII, BKIIIOYAOUMIT HCXOAHBIM ¥ MyTAHTHBIN
ressl, Oyger obosHauareca Tak: AA!L

Myranusa, BEISEIBAIOIIAA UBMEHEHHE CTPYKTYPhI I'eHa, T. €.
NOsIBJIEHHEe BapHaHTa MCXOJHOrO I'eHa, OPUBOJANAT U K IIOSBJIIE-
HUIO BApHAHTA Ipu3Haka. ['eH MokeT MyTHpPOBATH HEOXHOKPAT-
HO. B peaynpTaTe BOBHMKAET HECKOJIBKO aJl/IeIbHBIX reHoB. Co-
BOKYIHOCTh TAKUX aJIJIeIbHBIX I'€HOB, ONPeAeJAI0IINX MHOTO-
obpasue BADUAHTOB NPU3HAKA, HASBIBAIOT CEPUCil ANLLENbHBLY
2eno6. Bo3sHUKHOBeHHE TAKOM CepUM BCJIEACTBUE HEOJHOKPAT-
HOI'0O MYTHUPOBAHUA OJHOI'O I'eHA HABLIBAIOT MHOKECTBEHHBIM
aJJIeJIN3MOM HJIM MHOKECTBeHHBIM aJljieoMopdusmom.

Cosorynnocms 6cex 2eH08 00H020 OPZAHUIMA HA3LLEA-
tom zenomunom. OAHAKO NeHOTHII — He MeXaHHYecKasd cyMMa
reHoB. BoaMoKHOCTH MposiBIeHNA reHa u popmMa ero npossJIe-
HHUA 3aBHCAT, KaK OyZeT MOKA3aHO Jajbllie, OT YCIOBUI CPeIbl.
B nonsTHe cpeibl BXOAAT HE TONBKO YCIOBHA, OKPYIKAIOIIHE KJIeT-
Ky, HO ¥ Apyrue rensl. ['eHnl B3auMogeicTBYIOT APYT € APYTrOM
M, OKasaBIINCh B OJHOM TeHOTHUIIE, MOT'YT CHJILHO BIMATH HA
nposiBieHue JeHcTBUA cocefHUX reHoB. Takum o6pasom, [1s Ka-
JK/IOT0 OTZEJIBHO B3ATOrO N'eHa CYIIeCTBYeT e HOTUIINYECKast cpe-
na. B cBA3M ¢ 9TMM M3BECTHHIN pocemitckuii rererux M. E. Jlo-
Oaiies ompenenwy zewomun Kak CUCTEMY 83aumodeiicmaeyio-
wux zeHoa.

B npezgenax ogHOro BH/ia BCe OPraHU3MBI He TIOXOMKH APYT
Ha Apyra. 9Ta U3MeHYMBOCTH XOPOILO BUAHA, HAIIPUMED, B IIpejie-
Jax Buzia Yenosex pasyMHBINA, KaXK/ABIA IPECTABATEIL KOTOPOTO
HMeeT CBOM MHAMBHAYyalbHBEIe ocobennocTn, Ilogobras maIM-
BU/IyajibHAS UBMEHYHBOCTH CYIIECTBYET Y OPraHu3MOB J1060ro
BHJA }KUBOTHBIX ¥ PACTEHHH,

Taxum o6pasom, N3MEHYHBOCTH — 3TO CBOMCTBO OPraHH3-
MOB, Kak OBl IPOTHROMOJIOMKHOE HACeACTBeHHOCTH. H ameH -
80CMb 3AKAIOUACNCA 6 U3MEHEeHUL HACLeACMEeHHbLX 3a0am-
K06 — 2eH06 U, KaK credcmeue, 6 USMEHEHUU UX NPOssJe-
Husa 6 npoyecce pazéumus opzanu3mos. CyuiecTByioT pa3gble
THIIBI U3MeHUYnBOCTH. VIdyueHneMm npuuns, GopM H3ZMEeHYHBOCTH
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W ee 3HAYEHUHA [Jf 3BOJIONHUHA TAKMKEe 3aHMUMAaeTCA NeHeTHKA.
I1pu aTOM HCCIIEA0BATEN HMEIOT €JI0 He HENTOCPE/ICTBEeHHO C reHa-
MH, 4 ¢ pesyJbTaTaMy UX NPOsABJIEHUA — NPUIHAKAMU WA
ceoiiecmeamu. I1oaToMy 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
H3MEeHYMBOCTH M3y4aloT, Hab/oAasA B PAAY MOKOJEeHMI 3a IpH-
3HAKaM¥ OPTaHU3MOB.

Co60okynHocmb 6Cex NPU3HAK06 OPZAHU3MA HA3bleaiom
penomunom. Ciofa OTHOCATCS HE TOJIBKO BHEIIHWE, BH/AUMBbIE
npu3HaKy (IBET 171a3, BOJIOC, (opMa yXa UM HOCa, OKPacKa IBeT-
KOB), HO 1 GEoXxUMMUUecKue (PopMa MOTEKYJIBI CTPYKTYPHOTO GeJ-
Ka uim (pepMeHTa, AKTUBHOCTE (pepMeHTa, KOHIEHTPAIINH TII0-
KO3BI MJIA MOYEBHHBI B KDOBH H T. J.), FHCTOJIOrHYecKue (popma
U pasMepsl KJIETOK, CTPOEHHEe TKaHe# M OpraHoB), aHaTOMUYe-
cKkue (CTpOeHHe Tesia ¥ B3aAMMHOE PACIIOJIOMKeHre OPIraHoB) U T. /.
JlpyruMy CIOBaMU, IPH3HAKOM MOJcem Oblmb HA36AHA 1100ai
0COBEeHHOCMb CMPOCHUA OPZAHUIMA, HA KANCOOM U3 YposHel
opzanu3ayUL, 34 UCKIIOHeHUeM NOCAeIO6AMEeNbHOCTNU HYK-
neomudos 6 monexyre [JHEK. ITo0 cBOKCTBOM NOHUMAIOM 1I0-
6Y10 PYHKYUOHALLHYIO OCOBEHHOCMb OPZAHUIMA, 6 OCHOBE KO-
mopoil aexcum onpedenentblii CMPYKmMYypHbLi NPUSHAK ULU
zpynna anemenmaphvix npusnarxos. Ciepyer, KOHEUHO, IOM-
HHUTH, YTO MOJABJsSI0IEee DONBIINHCTBO «IIPOCTHIX» NPU3HAKOB
ecTh HE YTO MHOEe, KaK YCJIOBHOE 0003Ha4YeHNe OTJNIUTEeNbHBIX
uepT OPraHU3MOB: KapHe IJ1a3a WIu royobie, POCT BHICOKMM HIIH
HU3KHIl, BOJIOCH IPAMbIe MK Kypyassie u T. A. [Ipusnaku, Kak
ObI BHEIIIHE OHYM HY Ka3aJHUCh IIPOCTHIMM, OIIPeAeIATCA MHOTO-
YHCJIeHHBIMY M CJIOKHBIMHA OMOXMMHYECKAMM IIponeccamM, Ka-
JKIBII U3 KOTOPBIX 00ycaoBaeH 6enKoM-pepMeHTOM — dJIeMeH-
TapHBIM (T. €. 110 CYIIEeCTBY NPOCTHIM) IPH3HAKOM.

Takum 06paszom, reHeTHKA — 9TO HAYKa 0 3aKOHOMEPHOCTAX
HACJEACTBEHHOCTH W M3MEHUYMUBOCTH — JABYX NPOTHBOMNOJIOMK-
HBIX ¥ BMECTE ¢ TéM HePa3phIBHO CBA3AHHBIX MeX Ay co0oi mpo-
[1eCCOB, CBOMCTBEHHBIX BCEMY KUBOMY Ha 3emJie.

Summary

_4* Genetics is a science studying two most important
characteristics of living organisms — heredity and
variability. Heredity is defined as ability to pass signs

and characteristics from generation to generation, and




256 TnaBa 8 \ OcHoBHbIE NOHATUA TEHETHKM

| variability — as ability to acquire new signs and char-
1 acteristics during the process of development. In the
. basis of heredity and variability there is a concept of
gene as a part of DNA molecule or chromosome keep-
ing information about possibility of developing an ele-

. mentary sign.

I OnopHble TOHKN

@ 1. 'emernka u3ayvaer nBa )yHAaMEHTAJNBHBIX CBOMHCTBA
| HKHBOT0 — HACHEOCTBEHHOCTbh H H3MEHUYHBOCTD.
{ 2. I'en — yuacrok mosaekyast JITHK wian xpomocomsi, 06y-
CHOBIMBAIONIHN BO3MOMKHOCTh NPOABJIEHHA ONpee-
‘ | JIEHHOr'0 MPU3HAKA.
3. llpussak — 0COGEHHOCTH CTPOCHM HA JII060M ypPOBHE
OpPraHu3aIum.

BOI’]DOCE:-I AN09 NOBTOPEHWA M 3a0aHs

1. Yo Takoe HacaencTBeHHOCTL? UTO TaKoe reHbI?

2. B pesynpTaTe KaKoro npomnecca BOSHUKAIOT ajlJieIbHbIe
reHbI? :

3. Yro Takoe MHOKEeCTBEHHBIN ajaeoMoppuam?

4. ITpuBeanTe ONpeAeieHNe NOHATHAA « IBMEHIUBOCTE» .

. 5. JlaiiTe onpejiesieHUe NOHATHAM «T€HOTHII» , «(DEHOTHII» .

Hcnone3ysa cnoBapHblil 3anac pyOopuk «TepmuuOMOrHs»
u «Summary», nepeBeJiuTe Ha AHITTHHCKUI A3BIK MYHKTHI «Omop-
HBEIX TOYEK» .

TepMmUuHonoris

{> Kaxaomy TepMuny, yKasaHHOMY B JIEBOM KOJIOHKE,
- noxGepUTe COOTBETCTBYIOIEE eMy OIpejesieHue,
IIPUBEJIEHHOE B IIPAaBOM KOJIOHKE Ha PYCCKOM M aHTI-
JUHCKOM A3BIKaAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. HacnencrBen-
HOCTH
Heredity

A. CriocoOHOCTE YKUBLIX OPraHN3MOB
npuobpeTaTs HOBbIe IPU3HAKY U CBOMCTBA.
An ability of organisms to acquire new
signs and properties.

2. H3ameHYHBOCTE
Variability

B. OcobenHOCTH CTPOEHUSA HA
MOJIEKYIAPHOM, IIATOJIOTHYECKOM,
THCTOJOrAYECKOM ¥ AHATOMUYECKOM
YPOBHAX OpraHU3anuM.

The peculiarity of molecular, citological
and anatomic structures.

3. I'en
Gene

B. CoBOKYIHOCTE B3AMMOAEHCTBYIONINX
I'eHOB JJaHHOTO KOHKPETHOI'0 OPraHu3Ma.
A system of interacting genes in the
organism.

4. Ilpuanak
Sign

I'. COBOKYNHOCTE BCeX NPU3HAKOB U CBOMCTB
opragmsmMa.

The whole complex of signs and properties
of an organism.

5. CeoiicTBO
Property

. Jwobas yHKIHOHANEHAA OCOOEHHOCTD,
B OCHOBE KOTOPOW JIeJKHUT OJ{NH HIH
HECKOJBKO IPH3HAKOB.

Any functional peculiarity of which one or
some signs being in the basis.

6. 'emornn
Genotype

E. Vuacror monexyasl [THK, nnn
XPOMOCOMEI, OIIPeAE AN pasBATHE
ompeieieHHOro IPU3HAaKa.

The part of DNA molecule or chromosome
determining development of a definite sign.

7. ®eHoTHII
Phenotype

K. Crioco6HOCTH }KMBBIX OPraHU3MOB
TepeaBaTh CBOM IPUSHAKH U CBOMCTBEA,

a TaKKe 0CODeHHOCTH PasBATHA U3
NOKOJIEHHA B IOKOJIeHHE,

An ability of living organisms to transfer
their properties and features from one
generation to another.

9 — B. B. 3axapos, 10 ka.
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Bonpocsl ansg obcyxneHns

IIpuBeuTe NPUMEPHI CBOMCTB 4€JI0BEYECKOTO OPraHu3Ma 1
IMOACHHUTE, KAKHEe NIPDHU3HAKH HJIM KOMILJIEKCHI IIPDH3HAKOB HA
Pa3JIMYHBIX YPOBHAX OPraHU3AIMY JEIKAT B UX OCHOBE.

Y7o naer usyueHne NIPU3HAKOB U CBOMCTE OPTraHU3MAa IS
(dhopMHUPOBaHHSA MIPEACTABICHHIH O €ro reHoTHIEe?

0O630p U3y4yeHHOro maTepmana rnasbi 8

OCHOBHbI@ NMONoXeHUs

I'esernka usydaer ABa (pyHAAMEHTANBHBIX CBOMCTBA }KUBBIX
CHCTEM — HAaCJe/JCTBEeHHOCTh U UBMEHYHMBOCTB, T. €. CIIOCOOHOCTH
JKUBBIX OPraHM3MOB IepeZlaBaTh CBOM IPU3HAKHM M CBOMCTBA
¥3 DOKOJIEHHA B IOKOJIEHHE, & TAKIKE IPUOOpeTaTh HOBBIE Kaye-
cTBAa.

HacnencTBeHHOCTE CO3/IaeT HEIPEPBIBHYIO IPEEMCTBEHHOCTD
OPU3HAKOB, CBOMCTB U OCOOEHHOCTEH PA3BUTHA B PALY IIOKOJIE-
HUIHA.

HMsmenunBocTs 00ecneunBaeT MaTepHaJl A eCTECTBEHHOIO
orbopa, co3jaBasg KAK HOBbIe BAPUAHTHI IPU3HAKOB, TakK U Oec-
YUCJIeHHOEe MHOYKECTBO KOMOMHALIMM pes/ie CYIIeCTBOBABIINX
¥ HOBBIX HPU3HAKOB U CBOMCTB JKUBBIX OPTaHU3MOB.

ITpossBNneHUA KU3HEAEATEIIBHOCTH BO MHOT'OM 3aBUCHAT OT CO-
BOKYIHOCTH B3aMMOJEHCTBYIOI[HX NeHOB OpraHuaMa — I'eHO-
THIA.

DeHOTUII — COBOKYITHOCTH BCEX NIPHU3HAKOB M CBOMCTE Opra-
HU3Ma — NpeAcTaBifAeT coboil pesysIbTaT B3auMOAeHCTBUA Te-
HOTHIIA ¥ OKPYKAaloIIeil Cpeab.

MpobnemHble obnactu

KaxoBsl KpuTepuu BhIIeJIEHUA OTAEJNbHBIX — 3JIE€MEHTap-
HBIX IPUBHAKOB?

B uem npuHOUANHANBHBIE OTJIAYUA CBOMCTB JKUBLIX CHCTEM
¥ IPU3HAKOB OT HEXKUBBIX?

C Kaxo# 1espi0 FeHETHKH MCIOJb3YIOT KaueCTBEHHYIO Xa-
PAKTEPUCTHKY KapHOTHIIA?
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MpuknanHblie acnekTbl

Kaxoe 3HaYeHUe JId Pa3BUTHA OHOJOrHYeCKUX HAYK HMeeT

3HAHHE TeHeTHKH ?
Kak Ha MOJEKYJAPHO-TeHeTHYECKOM YPOBHE OCYIeCTBJIA-

OTCA MeXaHHM3MbI IPOABJIEHUA npnaﬂaua?

3agaHusa

OxapakTepusayiTe IPU3HAKY ¥ CBOMCTBA YeJIOBEKA W APYTUX
JXUBOTHBIX, 4 TAKIKE pACTeHUH HAa PA3JIMYHBIX YPOBHAX OpraHnusa-

IHUH.
CpaBHHMTE CYIIHOCTH MPU3HAKA W CBOMCTB, UM OIpeJeJise-

meix. Chopmynupyiite onpejenesne NOHATHAN reH, reHOTHII,
(deHOTHII.

O
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3aKOHOMEepHOCTU
HacnegoBaHUsA
NPU3HaKoB

Bocnpouseedernue Husnu 3mo u ecmv Haciedcmaeennocms,
6 Hell NPpoABARCMCA UHBAPUAHMHARA COPOHA HCUSHEHHBLX
AGACHULL, NPUHKUN COXPAHERUR HCUIHU.

Arxademux H. Il. Jybunun

B amoil znaee 6v. noznarxomumecs

C 3AKOHOMEPHOCMAMU HACNEO08AHUA
NPU3HAK08, PACNOLOHEHHBLY

KAK 6 20MONOZUYHBLX,

MaK U 6 He2OMOJLOZULHBLX XPOMOCOMAX.
BbL ysnaeme, xax npoucxodum
couemanue zeHo8 podumeaneil

Y NOMOMKO8 U KAK08A 8ePOLmMHOCMb
NOABJLEHUS MO20 UAU UHOZO
podumenvpCcKozo npusnakxa y zubpudos;
noiumeme, novemy HeKomopwvLe NPUIHAKU
U c8ouUCMEBa NPoABIAIOMCA Yepe3 00HO
UNU HEeCKOJbKO NOKOJLeHUIL.
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ITepBbie MONBITKY 9KCIEPUMEHTANBLHOTO PelieHus npobiem,
CBS3AHHBIX C IIepeadeil IPU3HAKOB M3 IOKOJIeHUA B IOKOJIeHue,
npeanpuanManuck y:xe B XVIII 8. YueHble, CKpPenIuBasg MeX 1y
coboii pagnuuaponiueca ocobu U noaydasa NIOMECHOE TOTOMCTBO,
CTPEMUJINCH Y3HATh, KaK HACJAeAYIOTCA POAHUTEIbCKHe CBOMCT-
Ba. OHAKO HEBEPHBIH METOANYECKUI OAX0M] — OJHOBPEMeH-
HOEe M3yueHne DOJBINOTO KOJUYeCTBa NIPU3HAKOB — IPHBOJHII
K HEBO3MOKHOCTH BEIABHTE KaKue-JIu00 3aKOHOMEDHOCTH.

9 . 1 . Tmbpnpgonornyecknn meTon Ny4eHus
HacnepoBaHUs NPU3HaKoB
(metop I'. MeHpens)

Muorue 60TaHHKH IIyTeM CKpeIUBaHUA POAUTENeH ¢ pas-
HBIMH BapHaHTAMH OJZHOTO U TOI'O 3Ke INPHU3HaKa IBITAJIHCh
BBISIBUTh MEXaHH3MbI HACJEAOBAHUA, OAHAKO Y€CTh OTKPHITHA
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTel HaclelOBAHUS NPU3HAKOB
NPHHAANEIKHAT YelcKoMy DoTaHukKy-1wo6urenio I'peropy Menpe-
aio. IlepBoe, Ha UTO 0OpAaTHJI BHUMaHHe YYeHBIi, — 9TO BbIOOD
o6bexTa uccaegoBanus. [[yia cBOUX onbITOB MeHIENb B3AT Io-
pox. OcHOBaHHMEM JAJISA TAKOTO BEIOOpa OBLIO TO, UYTO 9THU pacTe-
HUS OTHOCHUTEJIBHO IIPOCTO PA3BOAHUTH U OHM MMEIOT KOPOTKHU
nepuopn passutusa. Kpome Toro, B pacnopsa:xeHuu Mengensa
OBINIM COPTa, YeTKO OTJIMYABIIMECHA APYI OT Jpyra mo mejomMy
paxy npusHakoB. OQHUM H3 caMBIX CYIIeCTBEHHBIX MOMEHTOB
BO Beceil paboTe OBLIO oIlpenesieHre YHC/ia IPU3HAKOB, IO KOTO-
PBIM JOJI3KHBI PA3JIMUaTHCA CKpelliuBaeMele pactrenusa. Menzgens
BIIEPBBIE OCO3HAJ, YTO, HAYAB C CAMOTO MPOCTOTO CiaydYas —
pasnu4YuA POAMUTENeHd IO OAHOMY-EJIMHCTBEHHOMY IPH3HAKY
H IOCTEIeHHO YCJIOKHAA 3afady, MOYKHO HalleAThCHA pacry-
TaTh BeCh KIYOOK 3aKOHOMEPHOCTEH HAacIeJOBAHNSA IPU3HAKOB,
31ech ¢ 0co00¥ cHUI0il BRIIBUIIACH CTPOrasg MATEMATHUYHOCTE €T0
MbimIeEnsa, IMeHHO TaKkoi NoAX0/ K IIOCTAaHOBKE OIBITOB IIO-
3posuy MeHAen0 YeTKO IJIAaHUPOBATEH AajibHelilee yCIoHe-
HHEe 3KCIepUMeHTOB. B 5TOM 3aKI04YaInch 0COOEHHOCTH Opra-
Huzanuu paborel Mengens.

Jpyroi BasxHOM 0COGEHHOCTHIO €10 HCCJIeAOBAHUM OBLIO TO,
YTO OH BBIOpAaJI AJIA SKCIEPHNMEHTOB OPraHu3Mbl, OTHOCAIMECH
K YMCTBIM JTUHUAM, T. €. TAKHM PACTeHUAM, B DALY TOKOJEeHAH
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KOTOPBIX IPDH CaAMOOIIBELIEHHH HE Haﬁnmnanocm pacinenyieHud mo
usyuaemomy npusHakry. He MeHee Ba)kHO U TO, 4TO OH Habarozan
384 HacJieJjoBaHueM ajemepHamusHblx, T. €. BBAHMOHCKJIIO4Ya10-
WX, KOHTPACTHRIX NpU3HAKOB. Hanpumep, HBETKH ¥ OZHOTO
pacTesEus ObLIM NYPIYPHBIMH, Yy APYroro GesbiMu, POCT pacTe-
HUSA BBICOKHH MJIH HU3KHH A T. 1.

Tabnuma 9.1

Ilpuznaku ropoxa,
HacJexoBaHHEe KOTOPbIX naydeno I'. Mengenem

BapuasTr npossiaeHus

IIpusnakx
JloMuHARTHEIN Peneccusnslii
Popma ceMAH Inapkas MopmmaUCTas
Oxpacka ceMsaH Henteie cemena 3eneHsle ceMeHa

Oxpacka npeTka KpacHble nBeTKH Bensie etk

ITonoxxenne nserxos | Ilasymasie nserku |Bepxyimeunsie HBeTKH

Jlmiaa crebnsa InuankIe cTeban Koporkue crebim
Dopma 11042 IIpocTeie Go6sI Yneructeie 6005
Oxpacka mioga Besnensle 60OBI HKenreie 600B1

CpaBHMBaA pe3yJbTaThl ONBITOB U TEOPETHYECKHE PACYETHI,
Menzgens ocobeHHO NOAYEPKUBAJ CPEAHECTATUCTHIECKHI Xapak-
Tep OTKPBITHIX UM 3aKOHOMEPHOCTel, T. e. yeM GOJIbIIee YUCI0
NOTOMKOB 00pPa30BBIBAJIOCH B Pe3yJibTaTe CKPEIIUBAHUSA, TeM
OMKe y HUX COOTHOIIeHHE PA3JIMYHBIX POAUTENIBCKAX IPU3HA-
KOB B 9KCIOEPHMEHTe K PACUeTHOMY — TeopeTuuyeckomy. Ilepe-
YHUCJIeHHbIe ¥ HEKOTOPhIe APYyTrye NPUeMsbl ABUJINCH HOBBIM Me-
TOAOM M3YYeHUs HACJIeACTBEHHOCTH, OTKPBIBIIAM [EJYIO 30X
B Onosnorun. Merox MeHze s Mony4dus HadBaHue 2ubpudonozu-

YecrKkoeo.
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OnopHbIe TOYKK

@ 1. I'. Mengeas HMCIOJL30BaJl AJf CKPeNIHBAHUA 0cO0H,

OTHOCAIIMEeCA K YHCTHIM JIMHHAM.

2. Crporuii MaTeMaTHYECKHil aHAJMU3 IO3BOJMI BBHIABHTH
3aK0OHOMEPHOCTH HACJeI0BAHNSA AIbTePHATHBHBIX IPH3-
HaKOB.

3. B macrosamee BpeMsa 3aKOHOMEPHOCTH HACJeXOBaAHUA
npu3HaAKoB, BhIgBAeHHBIe I'. Mennenem, BO3BeIeHbI
B PAHT 3aKOHOB, HOCAIINX €ro HMs.

Bonpocs! ans NOBTOPeHUs 1 3aaaHns

JOBaHUSA IPUIHAKOB?
2. Ha kakux pacTeHuax nposoaui onsiTel I'. Menpenn?
3. Bnarogaps xakum npumemam I'. Menzexnio ymanochk
BCKPBITH 3aKOHBI HACJIE/I0BAHUSA IPUSHAKOB?

% 1. Kro 6B11 IepBOOTKPHIBATEIEM 3a KOHOMEPHOCTeH Hacie-

HUcnonsaysa ciaosBapHbiil 3anac pyopuk «TepmmHOIOrMA»
7 «Summary» , mepeBeuTe Ha AHIIHIHCKII A3BIK TYHKTE « Onop-
HBIX TOYEK».

Bonpocbl gns obeyxneHus

Kakue ocobeHHOCTH PACTEHHU rOpOXa MO3BOJMIN
I'. Mengenio OTHECTH OPraHU3MBbl, B3ATHIEe UM JJI5
rUOpHIM3ATHH, K YACTEIM JUHAAM?

B uem cymuOCTH THOpPHAOJIOTHYECKOTI0 METO/IA,
paspaboransoro I'. Menznenem?

9 . 2 . 3akoHbl MeHpens

3aKOHOMEPHOCTH HACJIeJOBAHWA NPU3HAKOB, BEIABJIEHHEIE
MeHzeneM u ONUCaHHBIE UM B paboTe «OnbITHI HaJl paCTUTENb-
HBIMHM ruOpUAaMu», B HACTOAIIee BpeMsA NPHHATO PopMyInpo-
BaTh B BH/E 3aKOHOB, HoCAMKX ero umsA. [Tocse nepeoTkpeiThaA
zaxkonoB Menzena B 1900 r. HezaBuCHUMO APYT OT Apyra HAAepIaH/-
ckum regerukom I'. ge @pusom, Hemenkum 6oraauxkom K. Koppen-
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COM M aBCTPHHCKHUM IeHeTHKOM 3. YepMaKoM ¥ NIPU3HAHUS IPHU-
OpHTEeTa YEIICKOr0 yYeHOT'0 HaYajoCh CTPEMUTEIbHOE DA3BUTHE
TEHETHKH — HAYKH O 3aKOHOMEPHOCTAX HACJIEJCTBEHHOCTH U
U3MEHYUBOCTH. BLLJIO YCTAHOBJIEHO, UTO 3aKOHEI MeHjensa ume-
IOT BCeObIIHi XapaKTep U CIIPaBe/JINBEI JJIA AJJIeJbHBIX TeHOB,
PacIoONIO}KEeHHBIX B PASHBIX N'OMOJIOTHYHBIX XPOMOCOMAX.

9.2.1. Nepsbin 3akoH MeHgens —
3aKoH eguHo0bpa3usn
NepBoro nokKoneHus rubpuaos

Jna nnmocrpanuyu mepBoro sakoHa MeHzens — 3akoHa
ennHO00pA3UA MEePBOT0 MOKOJEHHA — BOCHPOU3BEAEM ONBITHI
YYEeHOT'0 IO MOHOTHOPHAHOMY CKPelMBAHUIO PACTeHUI Iropoxa.
CkpemuBaHue JBYX OPraHM3MOB HA3bIBAIOT 2ubpudusayueit;
TMOTOMCTEO OT CKPEIIHUBAHUSA ABYX 0co0e# ¢ pasIHyHOM HACe/-
CTBEHHOCTHIO HAB3BIBAIOT 2ubpudubim, a4 OTAENBHYIO 0C00b —
zubpudom. MoHOrMOpHAHBIM HAa3HIBAIOT CKPEI[MBAHHUE ABYX
OpPraHu3MoB, OTJIMYAIOHIUXCA APYT OT APyra MO OJHOM Iape ajib-
TEePHATHUBHBIX (B3aMMOMCKJIIOUAIOIINX ) IpUsHaKoB. CireoBaTeis-
HO, IIPH TAKOM CKPeIlUBaHUH IIPOCIEKUBAIOTCA 3aKOHOMEPHO-
CTH HaclIeLOBAHHUA TOJIBKO ABYX BaDUAHTOB OJHOIO IIPA3HAKA,
pasBHUTHE KOTOPOTo 00yCJI0BJIEHO Mapoii ayiebHBIX reHoB. Ha-
npuMep, IPU3HAK — IBET CeMAH, BBAWMOMCKIIIOYAIONIHEe BapH-
aHTHl — JKeNThIll UAM 3eneHbl. Bece ocrajbHBIE NPUSHAKH,
CBOMCTBEHHBIE JaHHBIM OPraHM3MaM, BO BHUMAaHUe He NPUHH-
MAaKTCA A B pacuyeTax He YUUTHIBAIOTCH.

Ecnu cKkpecTHTh PAaCTEHUSA TOPOXA C JKeJTHIMH U 3€JIeHbIMH
CeMeHaMH, TO Y BCeX MOJIYYeHHBIX B PE3YIbTATe 3TOT0 CKPeIlH-
BAHHUA MOTOMKOB — THOPHUAOB — ceMeHa O6yayT »xenareimu. Ta-
Kafd JKe KapThuHa HabnopaeTcs HNpU CKPEIUBAHUK PACTEHHH,
MMEIOINX IVIaAKYIO 1 MOPIHUHHUCTYIO (DOPMY CeMsAH, 8 UMEHHO Y
rubpuioB ceMeHa OyayT rIagKuMM,

CnenoBarenbHO, y rTHOPHAA IEPBOr0 MOKOJEHUA U3 KA I0U
napsl aJibTePHATHBHBIX IPU3HAKOB IIPOABJIAETCA TOJBKO OQHH.
Bropoii npu3Hak Kak Obl ucuesaeT, He pa3suBaercs. [Ipeobnana-
HHe y rHOpuaa Ipu3HaKa ogHoro us pogurteseii I'. Mengens Ha-
3Ban domuHuposaruem. IlpusHak, NpoOABIAIONIUICA ¥ rIOpUga
IePBOro MOKOJIEHUSA U IMOJABJIAIONINI PA3BUTHE APYTOTo IPU3HA-
Ka, ObLI Ha3BaH JOMHMHAHTHBIM (oT jat. dominantis — rocmoja-

CTBYIOIMIT); IPOTHBONOJIOMKHBINA, T.e€. NOAABIAEMBIH, IpH-
3HAK — PelecCHBHLIM (0T JIaT. recessus — OTCTYIUIeHHEe, yaae-
Hue). JoOMUHAHTHBIN TPA3ZHAK TPAHATO 0003HAYATH IPONMCHOM Oy~
KBOit, HampuMep «A» . PeneccuBHBIM — CTPOYHOMN OYKBOIi («a»).

XKentbiin 3enexbii

[ameTsl

F

XKentblit napkui

Kaxk yxe rosopusocs, I'. MeHe/Ib UCIIONB30BAJ B OIBITAX
pacTeHus, OTHOCALMECH K PASHBIM YUCMbLM AUHUAM, TIOTOM-
KH KOTOPBIX B AJIAHHOM PAAY NOKOJIEHHH ObLIM CXOAHEI ¢ POAH-
reabCcKEMH (popmamu. CinexoBaTebHO, Yy 9TUX pacTeHuil oba a-
JIeIbHBIX TeéHa OXUHAKOBHI,

Tenepb MOKHO CAEIATH BHIBOJ: €CJIM B PTeHOTHUIIE OPraHUu3Ma
(3UTOTHI) €CTH BA OAUHAKOBLIX aJJIeJIbHBIX M'eHa, T. . iBa abco-
JIIOTHO UAEHTHYHBIX 110 MOCIe0BATEIbHOCTH HYKICOTH/IOB Ire-
Ha, TAKOH OPraHu3M HasbIBAIOT 2oMO3uzomHbim. Opranusm Mo-
3KeT OBITH TOMOZHUTOTHBIM 1O JOMHHAHTHBIM (AA nnu BB) nin
110 perieccuBHBIM resam (aa uau bb). Ecam ke annenbHbIe reHbI
OTIMYAITCA IPYT OT APYra II0 MOCHeA0BATeIBHOCTH HYKJIeOTH -
JI0B, HAIIpMep OJMH U3 HAUX IOMUHAHTHBIN, a APYTroM peneccus-
HbIil (Aa, Bb), Takoii oprasu3M HOCUT HA3BaHHUE 2eMmepo3uzom-

HO020.

3aKoH eAuHOOOpasuA rubpH0B NEPBOro MHOKOJEHHA —
nepBblii 3aK0H MeHieid — Ha3bIBAIOT TaKIKe 3aKOHOM O0oMU-
HUPOBAHUA, TAK KaK BCe 0COOM IePBOro MOKOJEHUA HMEeIOT O/u-
HAKOBOe npossieHne npusHaka. Chopmynauposars ero MOXKHO
cJeAyIoLUM 00pasoM: npu cKkpeujuéanuu 06yx opzanu3imos,




—

266 Fnaea 9 \ 3aKOHOMEPHOCTY HACNEAOBAHWSA MPUIHAKOB

Fnaea 9 \ 3akOHOMEPHOCTU HAaCNe0BaHUA NPU3HAKOB 267

OMHOCAWUXCA K PA3HbLM Yucmoim aunuam (0eyx zomo-
3UZOMHBLX OPZAHU3MOE), omauiarowuxca dpyz om dpyza
no 0dnol nape AnbMEePHAMUBHBLY NPUIHAKOE, 6CE NePEoe
noxonenue 2ubpudoe (F)) oxaxemcs edunoobpasnsim u
6ydem necmu npusnax 00nHozo u3 podumeneii.

Henomnoe nomuaupopanue. B rereposuroTHEOM Opranusme
JOMWHAHTHBIN 'eH He Bcerzia MoAaBJsieT NPOABIeHNe PelleCCUB-
HOTO reHa. B psje cayuaes ru6pua nepsoro nmokonenus F, me
BOCIIPOM3BOAMT IOJHOCTHIO HU OJHOTO U3 BAPMAHTOB POJAUTEIb-
CKHMX IPU3HAKOB, ¥ BhIpakKeHNe IPU3HAKA HOCUT ITPOMEXKYTOU-
HBII XapakTep ¢ 60JBINIUM U MEHBIIUM YKJIOHEHHEM K JOMH-
HAHTHOMY UJIH pelecCuBHOMY cocTossinnio. Ho Bce ocobu aToro
MOKOJIEHUA MPOABIAIOT efuHo0oOpasue 1Mo JaHHOMY IIPUSHAKY.
Tak, npu CKpelIuBaHUM HOYHON KpacaBHIbl C KDACHOM OKpa-
cKoil nBeTKOB (AA) c pacTeHHeM, HMeIOIUM Gesble BeTKH (aa),
B F', obpasyercsa npomesxyTouHas po3oBas OKpacka nserTka (Aa):
Bce noToMKHu F| eAnH006pasHs! M HMEIOT POBOBYIO OKPACKY I[BET-
KoB (puc. 9.1).

Henonnoe foMUHUPOBaHHE — IIHPOKO PaCIpOCTpaHEHHOe
asnenre. OHO 00HAPYIKEHO IPH N3YIEHUH HACJEOBAHUA OKpa-
CKH [[BETKA Y JIbBHHOI'O 3€Ba, CTPOEHUS IIEePheB Y NITHUI, OKPACKH
LIEPCTH Y KPYIHOTO POTATOr0 CKOTa W OBEI], OMOXMMHYECKHAX
NIPU3HAKOB Y YEJIOBEKAa | T. 1.

MuomkecTeennsiit annenusm. 1o cux mop pasébupanucs npu-
Mepbl, B KOTOPBIX OZWH M TOT YK€ I'eH OBbLJI IpejicTaBJIeH ABYM#A
anjensMyu — JOMUHAHTHOH (A) u pemeccuBHOI (a). ITu Ba CO-
CTOAHHA reHA BOSHUKAIOT B IPOIECCe MYTHPOBAHUS.

Onnako mymayus (3aMeHa WIN yTPATA YACTH HYKJIEOTHIO0B
B mosntexkysie [IHK) Mo)xeT BOBHHKATE B PA3HBIX YVYACTKAaX OJXHO-
T'O M TOTO K€ reHa KaK B Pa3HbIX IOJIOBBIX KJIETKaX OJHOT'O Opra-
HHU3Ma, TAK ¥ B raMeTax pasaumdHEIX ocobeii. Takum nyrem 06-
pasyioTcsa HECKOJBKO ajuiesied OAHOT0O IeHA W COOTBETCTBEHHO
HECKOJIbKO BAPHAaHTOB OAHOTIo npusHaka. 'ern A MoKeT MyTHpO-
BaTh B COCTOSIHME 4, 4,, &,, ..., & ; TeH B, Haxoasamuiicsa B Apy-
rom JIOKyce, — B cocrosrue b, b,, b, ..., b, m . 1. IIpuBeaem
HECKOJIBKO IPUMEPOB. ¥ MyXH APO30( Mkl H3BECTHA Cepus ajl-
neneil Mo reHy OKpacKu rias, cocrosmas us 12 uireHos: Kpac-
HadA, KopaJjjoBas, BUINHeBadA, abpuKocoBas u T. [. A0 0esoi,
oInpeziesigAeMoil pelleCCUBHBIM I'eHOM. ¥ KDOJHKOB CYIIeCTBYeT
cepus MHOMKEeCTBeHHBIX ajijejieli o OKpacKe mepeTu. ITo 0by-

Puec. 9.1.
Hacaedosarue
oKpacKu yeemrxos

I HOYHOIL Kpacasuybl
npu HenoaHoOM
JOMUHUPOBAHUW!

AA — kpacHas,

Aa — pososai,

aa — Oeaas

F2

CJIOBJIMBAET PA3BUTHE CIUIOINHOM (IIMHIINIIA), TEUMAIANCKOM
(ropHOCTa€eBOii) OKPaCKH WM OTCYTCTBUE NUPMEHTAINH LIePCTH
(anpbuausm). Tumanaiickue KpoauKy Ha hore obuei 6eoii ok-
pacKy IIepPCTH MMEIOT YepHbIe KOHUMUKHM YIIel, Jal, XBOCTa U
MOpZBI. AMEGUHOCH! IOTHOCTHIO JHIIeHbl NUrMenTa (puc. 9.2).
YneHBI OGHON CepHUM ajijielieil MOTyT HAXOAUTLECA B PA3HBIX 0~
MEHAHTHO-PEIeCCHBHBIX OTHOLIEHUAX APYT ¢ Apyrom. Tak, rex
CILJIOITHOM OKPACKU ABJIAETCA JOMUHAHTHBIM 11O OTHOIIIEHHUIO KO
BCeM ujieHaM cepui. ['eH ruManaiicKoi OKPaCKH JOMHHAHTEH 10
OTHOIIEHHUIO K TeHy 0eJIoii, HO pelleCCUBeH 110 OTHOILIEHUIO K re-
HY MIWHITAJJIOBON oKpacku. PassuTue BCeX 3THX TPeX THIIOB
OKpacKH 00yCIOBJIE€HO TPeMsA PasHBIMH aJIJIeNAMH, JOKAIN30-
BAHHBIMHU B OJTHOM M TOM JKe JIOKyce.

Cnexyer NOMHHTB, YTO B TeHOTHIIE AMIIOMIAHBIX OPraHus3-
MOB MOT'YT HAXOAUTCA TOJBKO ABA TeHa ua cepun ajneneit. Oc-
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Pue. 9.2. Muoxecmeennvie anrnrenu
Y KPOAUKO8:
A — anvbunoc,
B — zumanaiicrui,
B — kpoaur co ecnaowroii
(memrnoit) oxkpackoii

TaJbHbIE AJJIE/IN JaHHOTO I'eHa B PA3HbIX COYETAHUAX MOMAPHO
BXOJAT B FéHOTHUIIBLI IPYTUX ocobeir fanHOrO BMja. Takum obpa-
30M, MHOYKECTBeHHBIH aJlIe/ITu3M XapaxkTepuayeT pazanoobpasne
zenogonda (reaooH — COBOKYIIHOCTH BCEX BADUAHTOB KaK-
A0TO U3 reHOB, BXOAANIMX B COCTaB I'€HOTHUIIOB ONpeeIeHHOMN
rpynnsl ocobeil MM BHAA B I€JI0OM), T. €. SABJAAETCA BHIOBLIM,
a He HHAUBHAYVAJIbHBIM IPDHU3HAKOM. '

¥ yei0BeKa M3BECTHBI MHOYKECTBeHHbIE AJIJIeH AJ1s 60JIBIIOro
yuc/ia resoB. [IppMepoM MOKeT CAYKATEH HAC/Iel0BaHWe IPYIIN
kpoBH B cucreme ABO. Onucansl BapHaHTHl PasiINYHBIX (ep-
MEHTOB, aHTUIeHOB U ApPyrux benxoB. Hamuuuwe B renodonpge
MHOTHX aJulejielf OAHUX M TeX JKe NeHOB ONpe/esseT U moguep-
KHBaeT HACJIeICTBEHHYIO YHUKAIBHOCTE KAXKJA0I0 HHAUBHIA.

9.2.2. Bropoi 3akoH MeHpgens
(3aKoH paclienneHus)

Eciu NOTOMKOB DEPBOro NMOKOJNEHHUA, OANHAKOBLIX 110 H3Y-
JYaeMOMYy IIPM3HAKY, CKPEeCTHTH MeXAy co0oif, To BO BTOPOM
IIOKOJIEHUH IPU3HAKH 000X pofuTesieil mosABIAIOTCH B ONIpeie-
JIEHHOM YHCJIOBOM COOTHOIIeHUH: %/ ,0cobeit 6ynyT umMeTs JoOMH-
HaHTHBIN IPU3HAK, '/, — DeIleCCHBHBIIA.

fiBneHune, NpH KOTOPOM CKPEIIMBAHUE METEPO3UTOTHBIX 0CO-
Oeit mpuBOAKUT K 0OPA30BAHUIO IIOTOMCTBA, YACTh KOTOPOTO HECET
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NOMHMHAHTHBIA IPU3HAK, & 9aCTh — PEIeCCUBHEIN, Ha3bIBaeTCH
pacimenjeHueM.

CnenoBaTenbHO, pacujenjernue — 3TO pacrpejejeHue J10-
MHUHAHTHBIX ¥ PEIeCCUBHBIX NIPU3HAKOB CPeiX IOTOMCTBA B OIl-
penesleHHOM YHCJIOBOM COOTHOIIEeHU M. PerneccuBHbIN NIPU3HAK Y
ruOpHUA0B HEPBOro NOKOJIEHUA He HcYe3aeT, a TOJBKO MoAaBIIsA-
eTCsl ¥ NPOABAAETCA BO BTOPOM r'HOpHUIHOM NOKOJIEHUH,

Taxkum obpasom, BTOpoil 3akoH MeHAeasa MOKHO chopmy-
JUPOBATH CJEAYIONIAM 00PA30M: npuU CKpewueanun 9deyx no-
MoMKO8 nepeozo nokonenun mexudy coboil (deyx zemepo-
auzommnwvlx ocobeil) 60 6mopom nokonrenuu nabnwodaemen
pacuennenue 6 onpedeneHHoM LUCLOE0M COOMHOULEHUW:
no ¢penomuny 3:1, no zenomuny 1:2:1.

[ameTbl

25% TroMO3UTOTHBEIX AOMUHAHTHBIX; 50% rerepo3uroTHEIX;
25% roMo3MroTHBEIX PEIleCCHBHBIX,

IIpu HeNOJHOM JOMUHUPOBAaHUH B ToToMcTBe rubpuos (F,)
pacinenJieHue mo reHoTuy u esoruny copnazgaer (1:2:1).

9.2.3. 3aKOH YMCTOTbI ramMeT

MeHze b TPeAIoJIONKHI, YTO HACIeACTBeHHbIe (DAKTOPBI IPH
obpasoBaEuu rubpH/I0B HE CMEIIMBAIOTCSH, a4 COXPAHAIOTCSA B He-
usMeHHOM BHJe. B Tene rubpuzaa F, or ckpemuBanusa poaH-
TeJieil, pasJINYAONIMXCA O aJbTePHATHBHBIM IpPHU3HAKaM,
npucyTCTBYIOT 06a (hakTopa — JOMUHAHTHBIN U pelleCCUBHBIM.
B BHle IPU3HAKA NPOABJAETCS AJOMUHAHTHEIM HAC/TEICTBeHHBIH
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daxTop, peleccuBHEI :xe mofaBaaeTca. CBA3b MeKAY MOKOJIe-
HUAMH [IPU II0JIOBOM Pa3MHOKEHHH OCYIIeCTBAAETCA Yepes 1mo-
JIOBBIE KJIETKH — ramMersl. CiefioBaTeIbHO, HEOOXOAMUMO JOTYC-
THTh, YTO KaXKJas ramMera HeceT TOJABKO OJWH (haKTOp U3 maphl.
Torpa npu oNJIOAOTBOPEHUHE — CIMAHUM JBYX raMeT, KaKaas U3
KOTOPBIX HECeT pelleCCUBHBIN HaCHeJCTBEHHBIH (haKTOp, IPOUC-
xoauT obpasoBaHNe OPraHU3Ma ¢ PeIleCCUBHBIM NPU3HAKOM, IIPO-
ApnaomuAMca GeHorunudecku. Cnusinue Ke ramer, HeCYIUX
O JOMUHAHTHOMY (aKkTOpy, WM JKe ABYX raMeT, O4Ha U3 KOTO-
PBIX COJAEP:KUT NOMUHAHTHBIN, a Apyras peleccuBHBIN (PaKTop,
Oy/eT IPUBOAMTE K PA3BUTHIO OPraHU3Ma ¢ JOMUHAHTHBIM IIPH-
sHakoM. Takum o6pasom, MOsIBJIEHKHE BO BTOPOM IIOKOJEHUHA (F,)
peliecCUBHOTO IPU3HAKA OJHOTO U3 poguTtesnen (P) moxxer umers
MEeCTO TOJBbKO NIPYU COOII0eHUH ABYX yCaoBuii: 1) ecau y zubpu-
doe nacnedcmeerHHble PAKMOPbL COXPAHAOMCA 6 HeU3MEH-
HOM 6ude, 2) ecau NON0BbLE KACMKU COOEPHCAM MONbKO 00UH
HacedcmeenHblii paxmop u3 ainenvHoil napot.

PacmenseEre Npu3HaKOB B IOTOMCTEBE IIPH CKpPeLIMBAHUM
TeTepoO3UroTHRIX 0cobeit MeHAenb OOBACHHUI TEM, YTO 2aMen bl
ZeHeMmu4ecKu YUCmuvt, M. e. HeCym Mmoabko 00UH 2eH U3 al-
JeNbHOoll napvl. 3aKOH YUCTOTHI FAMEeT MOYKHO chOpPMYyJIHPOBATH
cAenyIOIIMM 00pasoM: npu 006pa3o8aril noni06bLX KIEmOoK 6
KaHcdyo zamemy nonadaem moabKO 00UH 2€H W3 ALNe]b-
HOU napwt.

ITouemy u xak aTo npoucxoaur? M3BecTHO, UTO B KarKA0M
KJeTKe OpraHu3Ma MMeeTCs COBEPHIeHHO OJUHAKOBBIN JIHILIO-
UHBIH Hab0p XpoMocoM. [[Be rOMOJIOTHYHBIE XPOMOCOMEI COZIEP-
AT JBa OJMHAKOBEIX AJLIeJIbHBIX MeHA.

O6pasoBaHne reHEeTHYECKH «9HUCTBHIX» raMeT IOKas3aHo Ha
cxeme:

ameTtol P

Ilpu camaAEUM MYMKCKNX U )KeHCKHUX rameT ofpasyercs rud-
puj F, umeromuii Aunioniuei Ha6op XpoMocoM:
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[ametsl P

Kax BuHO 13 CXEMEI, [IOJIOBUHY XPOMOCOM 3UroTa nojyda-
eT 0T OTI,OBCKOI'0 OPraHU3Ma, OJOBHHY — OT MATEPUHCKOTrO.

B npomnecce obpazoBanus raMeT y rubpuia rOMOJOTUYHbIE
XPOMOCOMBI BO BpeMA IEPBOro MeHOTHYECKOT0 AeJIeHUS TaKiKe
nomanamT B pasHble KJIeTKH:

O6pasyioTes ABa COPTa raMeT 110 AAaHHOW aJUIe/IbHON mape.
IIpu ONJIOAOTBOPEHUH IraMeThl, Hecylie OlHHAKOBbIe UK Pas-
HBlE aJJIeNd, cAydaifHO BCTpedalmoTcs APYr ¢ aApyrom. B cuiy
CTATUCTUYECKON BEePOATHOCTH IIPH JOCTATOYHO DOJIBIIOM KOJIH-
yecTBe raMeT B motomeTBe 25% reHoTHnoR 6yAYT rOMO3UT'OTHEI-
MM 110 ZOMUHAHTHOMY ONpH3HaAKY, 50% — reTepo3uroTHbLIMH,
25% — roMO3MroOTHBIMH IO PEIleCCUBHOMY IIPU3HAKY, T. €. yC-
raHaBAUBaeTca coorHomenune: 1AA:2Aa:1aa.

CoOTBeTCTBEHHO 110 (PeHOTHIY IIOTOMCTBO BTOPOT'O IOKOJIe-
HUSA IPA MOHOTUOPUJHOM CKPeIIABaHMAM pacipeieiseTcs B OT-
HomeHuu °/, ocobeil ¢ AOMUHAHTHBIM INPHU3HAKOM, '/, ocobeit
¢ peneccUuBHBIM Ipu3HaKoM (3:1).

Pacnpeaenenne eHOTHIIOB M P€HOTHIIOB B IOTOMCTBE IIPH
CKpeIUBaHUH ABYX NeTePO3UIOTHBIX OPraHM3MOB H300paXkeHo
Ha cxeme Ha c. 272.

Taxum 06pasoM, IUTOJOTHYECKON OCHOBOM paciienjieHus
NPU3HAKOB Y MOTOMCTBA IIPX MOHOTHOPH/IHOM CKPeIuBAaHUH AB-
JAfeTCHA PACXO0K/JeHue N'OMOJIOTMYHBIX XPOMOCOM U 00pasoBaHue
ramJIoOuAHBIX IIOJOBEIX KJIETOK B Meioae.
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P
(poaurenn)

(ramerst)

FI
(noromku)

25% 50% 25%
rOMO3UIOTHbIX NO reTepo3nroTHbIX FOMO3UIOTHBIX NO
AOMWHAHTHOMY NPU3HaKy (xenToie) PELECCUBHOMY NPU3HaKY
(xentuie) (3eneHbie)

9.2.4. Qurn6puaHoe u nonurnbpugHoe
ckpeuuBanue. TpeTun 3akoH Mengens —
3aKOH He3aBUCUMMOro KOMOUMHMpOoBaHUs

Hsyyenue HacHeHOBAHUSA OJHOM Napsl ajeseil MO3BOIHIO
MeHzeN0 YCTAHOBUTS PAJ BAXKHBIX MeHETHYECKHUX 3aKOHOMED-
HOCTeH: JOMHHUPOBaHHUE, HEM3MEHHOCTH PEIleCCUBHEBIX ajuleei
y rubpuzioB, paciienieHue IOTOMCTBAa r’MOPH0B 110 H3yYaeMo-
My IpU3HAKY B oTHOIMeHUH 3:1. fIBneHue pacienienus I03B0-
JIAJIO IPEJIIONI0MUTE, YTO FrAMETEI FeHeTHYeCKH YUCThI, T. €. CO-
Jiep:KaT TONbKO OJWH I'eH U3 aJlJIeJIbHOH ITapsl.

OxHaKO OPraHU3MBI OTIMYAIOTCS APYT OT APYra IO MHOTHM
OpU3HAKaM. Y CTAHOBUTH 3aKOHOMEPHOCTH HACJIELOBAHUS ABYX
u bosiee nap anbTePHATHBHBEIX IPU3HAKOB, F'eHBI KOTOPLIX HAXO-
JATCS B PasHBIX Hapax NoOMOJIOTHYHBIX XPOMOCOM, MOMHO IIY-
TeM AJUTHOPUAHOIO UJIHA NOJUTHOPHAHOTO CKPEeIUBAHNSA.

JAurubGpuaHBEIM HA3bL6QI0M CKPEWU8aHUe, NPU KOMOPOM
pacemampueaemcsa Haciedosanue u npou3eooumes novHblii
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KOAUYECMEEeHHbLIL Yyuem nomomcmea no 0eym napam aib-
mepHaMuUEHbLX NPUSHAKOE, @ MOYHee, N0 83AUMOUCKIOLAI0-
wum eapuanmam oboux npusHaKos.

nsa parmGpuagHOTro CKpemuBanusa MeHAenb B3AJI rOMO3H-
roTHbIE PacTeHHsi TOpOXa, OTJAWYAKIIUecsa MO ABYM IeHaM,
onpeieIAI0IINM OKPACKY ceMaH (3KeJIThie U 3eJieHbIe) 1 GopMy
ceMaAH (rIagKue U MOpIIHHEUCTHIE). [loMUHAHTHEIE IPDU3HAKH —
swentas okpacka (A) u rmagkaa dopma (B) ceman. Kamxpoe
pacTenue ob6pasyeT OMH COPT raMeT N0 M3y4aeMbIM aJJIeJIaM.
IIpu ciMsAHUM 3THUX raMeT BCe MOTOMCTBO Oyzer exmHOOOpas-
HBIM. =

Ilpu o6pasoBannu raMmer y Aurubpua U3 Ka)a0i Iapsl aj-
JIeJIbHBIX TeHOB, PACIIOJIOMKEHHBIX B PA3JIMYHBIX Tapax roMoJo-
TUYHBIX XPOMOCOM, B raMeTy IMOIagaeT TONbKO OLUH, IIPU 3TOM
BCJIEAICTBYE CAYIANHOCTH PACXOKIEHUS OTIIOBCKUX U MaTepHH-
CKHMX XPOMOCOM B ITIEDBOM JIeJICHUH Meiio3a reH A MOeT ¢ paB-
HO# BepOATHOCTHIO MOMACTE B OAHY ramMeTy ¢ resoMm B uim ¢ re-
oM b. TouHo Tak ’Xe KaK 1 I'ed & MOYKeT 00 beITHHATHLCA B OJTHOU
ramere ¢ resoM B mim b. [TockoabKy B KaXXaoM oprasuamMe 00-
pa3yerTcda MHOI'O IOJIOBBIX KJIETOK, B CHIY CTATHCTHYECKHUX
3aKOHOMEpPHOCTeH y rubpuja — AUreTepo3uroTHOro Opranusma,
0o6pasyioTcss 4eThipe COpTa raMeT B OJHHAKOBOM KOJIMYECTBE
(mo 25%): AB, Ab, aB, ab.

Famerts P

Fy

Fametnl F,

Bo BpemMs onIofOTBOPEHUA Kaykjaasa U3 YeThIpeX THIIOB ra-
MeT OJJHOI'O OPraHM3MAa CIydaiHO BeTpeuaercd ¢ Joboil U3 ramer
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Apyroro opraauaMa. Bce BO3MOXKHBEI€ COYETAHHA MYIKCKHX
M JKEeHCKHUX raMeT MOXKHO JIETKO YCTaHOBUTH € IIOMONIBIO peusent-
ru ITennema. Haj perieTKoi 1o roOpA30HTANM BBIIIACHLIBAIOT I'a-
MeTHI OLHOTO POJUTEN, & IO JIEBOMY KPAalo PEIIeTKH 110 BepPTHKA-
JIL — raMeTHI PYTroro poAuTelid. B KBaZ[paTUKH jie BOUCBIBAIOT
TeHOTHNEI 3UroT, o00pasywmuxcd [IPHA CIAHUAHUM TaMeT
(puc. 9.3). Jlerko moacuyuTaTh, 4T0 N0 (DEHOTUNY IIOTOMCTBO J€-
JMTCA HA YeThIpe TPYIILI B CIAEAYIONMEM COOTHONIeHU: 9 xe-
THIX TJIAAKHUX: 3 KEJTHIX MOPIIMHUCTHIX: 3 3eJIeHBIX IIaAKUX:
1 xxenrasg mopuiuHUCTaA. Ecan yUuTHIBaTEH pe3yJIbTaThl paciie-
IJIeHUSA 110 KajJ0H mape IPU3HAKOB B OTAEJIBHOCTH, TO IOJY-
YUTCHA, YTO COOTHOIIEHHE YUCJIA KeJNThIX CeMAH K YHCNY 3ee-
HEIX ¥ COOTHOIIEHWEe YHCJA IVIAAKHAX K YHCAY MODPIIHHMCTHIX
auiA Kaskzao# napsi pasao 3:1. Taxum o6pasom, B zurudpugaom
CKpeIMBaHUM KajKJas napa IPpU3HAKOB IIPH pacllellyIeHUH B
IIOTOMCTBE BeZeT cebs Tak ke, KaKk IPU MOHOTHOPHAHOM CKpe-
IMABAHKH, T. €, HE3aBHUCHMO OT JPYT'ON Naphl IPU3HAKOB.

IIpu onmof0oTBOPEHNH raMeThbl COEAUHAIOTCA 10 IIPaBUIaM
cIyYaMHBIX cOUYeTaHMI, HO C PABHOH BEPOATHOCTHIO JJIA KaxK-
moit. B obpasyromuxca sSUroTax BOSHHKAIOT Pa3IndHbIe KOMOH-
HaIly TeHOB.

HesaBucumoe paciipeziesieHue IPA3HAKOB B IIOTOMCTBE B BO3-
HUKHOBEHHE PasJMYHBIX KOMOMHAIIMH I'eHOB, OIIpeJesAIoNniee
pa3BUTHE 3TUX NPHU3HAKOB, IPH AUIHOPHIHOM CKpel{ABaHUH
BOBMOXKHO JIMINEL B TOM cJiydae, €CJIM IIaphbl aJlJeJbHBIX I'eHOB
PacIoJIOKeHEI B PA3HBIX 'OMOJIOTHYHAIX XPOMOCOMAX.

Teneps MOKHO chHOpMYIHUPOBATH TPeTUil 3aKOH MeHzgens:
npu ckpewueanuuw 06yx zomozuzommuvix ocobeil, omau-
yarouwuxca 0pyz om dpyza no déym u 6onee napam anv-
MmepHamuénblx NPUIHAKO0E, 2eHbl U coomeéemcmeyiouue
UM npu3naKu Hacnedyromca nHezaeucumo dpyz om dpyza
U KOMOUHUPYIOMCA 60 6CEX 603MONHCHBLYX COLEMAHURX.

Ha saxkorax MeH/ens OCHOBaH aHAJINS pacllenieHusa 1 B 60-
Jiee CJIOKHBIX CIydadX — OPHU Pasau4yusax ocobeil mo Tpem, de-
ThIpeM H GoJiee mapam NPU3HAKOB.

Ecnn popgurTenbckue (GoOpMEBl passimyaoTcd IO OJHOH Iape
IPU3HAKOB, BO BTOPOM IIOKOJIEHUH HabIiofaeTcs paciiere-
gue 3:1, ana puruGpuaHOrO CKpelnuBaHuA aTo Oyzer 9:3:3:1.
Mo>xHO PaccYUTATh TAKIKE YHCI0 COPTOB raMer, 00pasyoInmx-
ca y TuOpUA0B, HCIOAB3YHA CIEIHANBHYIO (hOpMYyIy.
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o D

3eneHniii
MOPLUVMHUCTBIA

P XKenTsiia
rnagkvia
AA BB aa bb
XKenTtel rnagkuia
FI
FameTsl
Fy
FameTsl
XKentwi Xentbli XKentbiiA XKentbii
rnagxKvia rnankuin rnagkuia rnagkwia
AA Aa Aa
BB BB Bb
XKenTblit XKentbli Kentwiia XKentoiin
rnapkuin MOPLUMHUCTLINA rnagkuin MOPLUWMHUCTBIA
AA | AA Aa | { Aa
Bb & bb Bb L bb
F, XKenTbii KenTtblii 3eneHblit 3eneHbiit
rnapkvia rnagkuia rnapkuia
Aa Aa Y aa
BB Bb Bb
XKenTbiit XKentoii 3enexblit
rnagkuin MOPLUMHWUCTBIA rnagkuvia MOPLUMHUCTBIN
Aa rma| £\
Bb & bb

Puc. 9.3. Hacaedosarue okpacku u popmbl cemMan y zopoxa:
A — xweamasn oxpacka, 8 — 3enenan oxpacka,
B — znadrxan gpopma ceman, b — mopwunucmasn popna
ceman
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¥V rereposurorsl Aa o6pasyioTcs ABa copTa ramet, win 2! —
Amna.

V nurereposurorsr AaBb — ueTsipe copra ramer, uiu 2% —
AB, Ab, aB u ab.

¥ rpurerepoaurorsl AaBbCec — BOCEeMEb COPTOB raMeT, MJIH
2% — ABC, ABc, AbC, Abe, aBC, aBc, abC u abe. O61mas popmy-
Jia pacdeTra raMeT Y MOJMTHOpHAOB — 2", rie n — YHCJO rere-
PO3HUTOTHBIX NAD 'eHOB B FeHOTHIIE.

Ananusupyionee ckpemmusanue. Pagpaboranami Menge-
JieM TUOPUAOJOTHYECKHU MeTOJ M3YyYeHHs HACJIeJCTBEHHOCTH
MO3BOJIAET YCTAHOBUTH, FOMOSHUIOTEH MJIM I'eTePO3UrOTEeH Opra-
HU3M, UMEIOIIUA JOMHUHAHTHBIA (PEHOTHII ITO UCCIIeAYEMOMY T'eHY
(nin uccnepyembiM reaam). s 9Toro cKpeniuBaioT 0cobb ¢ He-
MBBECTHBIM I'€HOTHUIIOM M OPraHu3M, TOMO3UI'OTHBIN IO penec-
CUBHOM ajuenu (ajiensaM), HMeIohil pelecCUBHBINA (DeHOTHII.

Ecnn poMuHaHTHaA 0c00B TOMO3UIOTHA, HOTOMCTBO OT Ta-
KOTro CKpemuBaHusa 6ygeT einHO0OPa3HBIM U PACIIEILIEHUSA He
npou30HJeT.

P

Fametst
P

Fy

Famertsl
P

Fy

HHasa xapTHHA NDOJYYUTCH, €CJIHA HCCIeAyeMBbIH OPraHH3M

reTEepPO3UrOTEH.
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Puc. 9.4.
Ananrusupyrwuiee
CKpeuuGanue npu
MOHOZUOPUTHOM
Hacaedo6aHUW:

A — nypnypnas
oKpacka ysemxa,
a — fOeaan
oKpacka yeemra

Pacmennenue npounsoiifier B orHomenuu 1:1 mo dherorumy.
Taxoii peayJpTAT CKPEI[MBAHAA — TIPAMOE AOKa3aTeJIbCTBO 00-
pasoBaHUA Y OJHOTO U3 POJIUTENIEH IBYX COPTOB raMeT, T. €. eTo
reTepo3uroTHocTH (puc. 9.4).

Amanusupyioiiee CKperuBaHne IPA reTepo3UTrOTHOCTH HC-
CJIEZIyeMOTro OPraHW3Ma TI0 IBYM IIapaM reHOB BBITVISAIUT TaK:

Fametsl
P

B noromcree obpasyorcs yersipe rpynnsl (penorunos F
B oTHOmeHm: 1:1:1:1,
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Summary

Heredity is a fundamental property of living beings
and means the ability of all the organisms to transfer
their features, properties and peculiarities of develop-
ment from one generation to another. Owing to this
property every species of animals, plants, fungi and
procariots reserves its characteristic signs in many
generations. The main laws of heredity of features,
which are determined by genes located in homologous
chromosomes, were found out by an extraordinary Czech
scientist G. Mendel.
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[epMUHONOrAg

OnopHble TOYKU

@I.

T'oMO3HrOTHBIM HA3BIBAIOT OPraHM3M, HMEKIIH ABa
OAMHAKOBBIX AJIIeIBHBIX TeHa M 00pa3yromuil OauH
COPT raMeT IO JaHHOH mape ajliesei.

2. 'eTepo3UroTHEII OPraHU3M CONEPKHT ABA Pa3IHYHBIX

BapMaHTa OJHON M TOM ke ajurenum M oOpasyer naBa
copTa ramer.

3. JoMMHAHTHBINH IreH NPoABAAeTcH PeHOTHIIHYECKH KaK

B TOMO-, TAK M B reTepPO3NIrOTHOM OpPraHH3Me; penec-
CHBHEIN — TOJBKO B TOMO3HT'OTHOM.

BO!'IDOCbI Onga NoBTopeHna 1 3aaaHng

1.
2.

3.
4.

5.

6.

v

8.

Yro Tarkoe rubpugusanusa’?

Kaxoe ckpeluBaHre Ha3bIBAeTCA MOHOIHMOpHAHBIM? [11-
rudpugHbIM ?

Chopmynupyiite nepBbiii 3aKoH Menpgens.

Yro Takoe HenosiHoe foMuHKHpoBanue? [Ipusesure npu-
MepHI.

CdopmynupyiitTe Bropoii 3aKoH Mennens.

Yro TaKoe «4UCcTOTa raMmeT» ?

Ha xaxkom ABJIeHUH OCHOBaH 3aKOH YHCTOTHI TaMeT?
ObocHyIiTeé OCHOBHBIE IOJIOKEHUA TPEThero 3aKkoHa MeH-
Jens.

HUcnonssys caoBapHbiil 3anac pybpur «TepMuHOIOTHAA»
H «Summary», IepeseuTe Ha aHMNIMACKHHN A3BIK NYHKTHI «Omop-

HBIX TOYEK» .

¥

Kaxxaomy TepMUHY, YKa3aHHOMY B JIEBOIl KOJIOHKE,
noabepuTe COOTBETCTBYIOIEe eMy OIpe/iesieHue,
NpHUBEEHHOE B IPABOM KOJOHKE HA PYCCKOM U aHTI-
JIMACKOM SIBBIKAaX.

Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

l. Hacnencreennocets A. fIBieHHe, IpH KOTOPOM OJWH AJJIEJAbHBIN

Heredity

2, 'enoTHn
Genotype

3. ®enoTHn
Phenotype

4. Anneabnble TeHbl
Allelic genes

5. N'oMo3HTrOTHBINH

I'eH MOJHOCTHIO HOJABJIAET IPOABIEHUE
APYTOro ajljiesns.

The phenomenon, in which one of the allelic
genes completely suppresses activity of the
other one.

B. IlposaBiaesne B HOTOMCTBE PA3JIUYHBIX
BapHaHTOB OJJHOTO I TOTO JKe MPH3HAaKa.
Different development of one feature
in posterity of an organism.

B. Opranusam, y KOTOPOro B OBHUX U TEX JKe
JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM JIEJKAT
OIMHAKOBEIE 110 ITOCJIeJ0BATEIbHOCTH
HYKJIEOTHOB 'eHEI.

An organism, that has similar consequences
of nucleotides, i.e. similar genes, in the
same locuses of homologous chromosomes.

I'. Ocobs, y KOTOPOI alenbHEIE MeHEI
OTJIAYAIOTCA II0 MOCAeJ0BATEIbHOCTH
HYKJIEOTH/IOB.

An individual, whose allelic genes differ
in consequence of nucleotides.

. Cucrema B3auMOJeMCTBYIOIIUX I'eHOB

OpraHH3M OpraHu3Ma.
Homozygous A system of interacting genes in an
organism organism.




280 FnaBa 9 \ 3aKOHOMEPHOCTY HaCNeAoBaHUA NPUIHAKOB
6. 'eTepo3HTOTHEII E. I'eHbl, pacnoyioykeHHbBIE B OJJHHX U TEX e
OpraHusm JIOKYCaX rOMOJIOTHYHEIX XPOMOCOM U
Heterozygous OTBEYAIOINE 38 PA3BATHE OJHOTO IPU3HAKA.
organism Genes, that are placed in the same locuses

of homologous chromosomes and determine
development of the same feature.

7. Pacmennenne JK. COBOKYITHOCTE BCEX IPU3HAKOB
Splitting ¥ CBOICTB JAHHOTO OpPraEu3Ma.
The whole complex of signs and properties
of the organism.

8. [lomuaHpORaHHE 3. Cr1oco6HOCTD MKUBBLIX OPraHH3MOB

Dominance mepenaBaTh CBOM MIPU3HAKH, CBOMCTBA U
0COOEHHOCTH PA3BUTHA U3 MOKOJIEHUA B
MOKOJIeHHE.

An ability of living organisms to transfer
their properties and features from one
generation to another.

Bonpocbl ans obcyxaeHns

2 Paccraxure 06 onsirax Mesgens 1o MOHOrHOPUIHOMY
= ¥ JATHOPUIHOMY CKPEIABAHUIO PACTEHUI ropoxa.

Yro Taxoe aHAJIUSHPYIOIIee CKpemuBanue?
Kaxum 06pasom ero MoHO UCIIOJIb30BATE IIDH aHAJIM3e
HACJIeI0BAHUSA IPU3HAKOB?

9 . 3 . XpOMOCOMHaﬂ Teopusa
HaenCcrBeHHOCT.
CuenneHHoe HacnefgoBaHWe reHoB
MEHI(BJIB npocyiefuJ1 HacJiefoBaHue TOJIBKO CeMH nap npu-
3HAKOB Yy AYIIKCTOrO ropoiika. B nansHeiinieM MHOTHe UCCIe0Ba-
TeJIu, M3y4das HacJIelOBaHKe Pa3HbIX [1ap OIPU3HAKOB Y PAa3JIMYHbIX
BH/IOB OPraHH3MOB, IOATBEPANIN 3aK0HEI MeHaens. BoLio npu-
3HAHO, YTO 9TH 3aKOHBI HOCAT Beceobiuii xapakrep. OgHAKO 1103-
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s¢e OBLIO 3aMEUeHO, YTO Y AYIIMCTOTO TOPOIIKA ABA IPU3HAKA —
(hopMa HELIBIIEI ¥ OKPACKA IBETKOB HE 1al0T He3aBHCUMOT0 pac-
npesesieHus B IOTOMCTBE: ITIOTOMKY OCTAJIMCH MIOX0YKUMHU Ha PO-
purenei. ITocTenneHHO TAKUX MCKIIOUEHUH U3 TPETHET0 3aKOHA
Mengens HaKAIJIMBaJoch Bee Doabiie. CTano AcHO, YTO IPUH-
ATl HE3aBUCHUMOTO paclupeie/leHusi B IOTOMCTBE U CBOGOLHOTO
KOMOMHMPOBAHUSA PACTIPOCTPAHAETCSA HEe HA BCe I'eHbl. B camom
JAelie, y J0OOr0o OpraHu3Ma NPU3HAKOB OYeHb MHOT0, a YHCJIO
XxpoMocoM HeBesuko. CremoBaTesibHO, B KaMIOH XpoMOCOMe
JIOJIIKHO HAXOAUTHECA MHOTO reHoB. KaKoBBI XK€ 3aKOHOMEPHOCTH
HacJle/IOBaHUA I'eHOB, JIOKAJIN30BAHHLIX B OIHOM XpoMocome? ITOT
BONPOC OBIJI M3yUYeH BBIAAIIAMCA aMEPUKAHCKUM I'€HETHKOM
T. Moprauom.

Ilpepnonosxum, uro aa rena — A u B HaxogaTcs B OQHOM
XPOMOCOME, ¥ OPraHu3M, B3ATHIN I CKPEIlUBAHUSA, T€TePO3H-
roTeH IO ATHM I'eHaM.

B anagase nepBoro MeoTHYECKOr0 IeJeHH A 'OMOJIOTMYHbIE
XPOMOCOMBI PACXOAATCA B pasHbIie KJIETKH W o0pasyloTcs aBa
cOpTa raMeT BMECTO YeThIpeX, KaK MOJIKHO OBLI0 661 OBITH OPH
AUTAOPHUAHOM CKPEIIUBAHWH B COOTBETCTBHH C TPETHHM 3aKO-
HoMm Mengensi. IIpu cKpelmuBagMM ¢ TOMO3UTOTHBIM OPraHMU3-
MOM, PeIeCCUBHBIM 110 000uM resam — aa u bb, monydaercs pac-
memiesue 1:1 BMeCTo 0XXUAAEMOT0 IPH TUTHOPUIHOM aHAJH-
supylomemM ckpernquBaanu 1:1:1:1.

FameTsl
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Puc. 9.5. Pasauunvie Hacnredcmeennbie Qopmot Oposodunse:

A — cepoe meno, HOpMAABLHBIE KPbLAbA,

B — memnoe meno, pydumenmapibie KpbLibi,

B — cepoe meno, pydumenmaprsie Kpulibi,

I' — memnoe meno, HOPMANBHBLE KPbLABA.

Hee nocaednue gopmvl — pesyrbmam nepexomounayulL
npusznaKos podumenvcKux gopm

acaedemeue nepexpecma xpomocom 6 meliosze

Taxoe OTKJIOHEHHE OT HE3aBUCHMOI0 pacupeieleHus 03Ha-
4aeT, 4TO MeHbl, JOKAJIN30BAHHLIE B OHOM XpOMOCOMEe, HACTenY-
OTCSA COBMECTHO. -

Pacemorpum KoHKpeTHBIH npuMep. Ecian cKpecTuTs MyIII-
Ky Apo30oduiny, HMEIONIYI0 cepoe Tel0 ¥ HOPMANBHBIE KPbLIbA,
¢ MYIIKOH, obafgaoniei TeMHON OKPACKO# Tela U 3a4aTOYHBI-
MU KDPBLIBSIMHA, TO B IEPBOM MOKOJIEHUU THOPUIOB BCE MYXHU
OyAyT CEPHIME C HOPMAJIBHBIMHA KPBUILAMEA. JTO MeTePO3UTOTHI
10 IBYM [TApaM aJJIeJIbHBIX I'eHOB, IPUYEeM I'eH, Ol pe e a0 H it
Cepyio OKpacKy OpIomiKa, JOMUHUDPYET HaJl TeMHOH OKPACKOii,
a red, o0YCJIOBIUBAIOIINN PASBUTHE HOPMAJBHBIX KPBLIBEB, —
HAaJI FTeHOM HeJI0Pa3BUTHIX KPHLIBLEB.

IIpu ananusupyoieM cKkpemusaauu rubpuna F, ¢ romosu-
rOTHON pellecCHUBHON Apo30(uIIoON (TeMHOe TeJjio, 3a4YaTOYHbIe
KPBLIBA) NOAaBA0NIee 60MBIIMHCTBO TOTOMKOB F, Gyner cxogHo
¢ poautTensckuMu hopmamu (puc. 9.5, A, B).

flBneHME COBMECTHOrO HACHeA0BAHUA I'eHOB, JIOKAJIU30BaH-
HBIX B O/IHOH XpOMOCOME, HAa3bIBACTCHA CUenieHHbiM Hacniedo-
8aHueMm, a JOKaIu3anusa reHOB B OJJHOM XpOMOCOME — CIernJie-
HHeM reHoB. CuenneHHnoe Hacnedo8aHUE 2eHO8, IOKALUI08AH-
HbLX 8 00HOIL XpoMocome, Ha3vlaalom 3axornom Mopeana.

!
!
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Taxum obpaszom, TpeTuii 3akoH MeHjena NTPUMEHUM JIHIIb
K HACJeJOBAHUIO AJIeIbHBLIX Nap, HAXOAAUIMXCA B HETOMOJIO-
I’HYHBIX XPOMOCOMAaX.

Bee ressl, BXOAAIIAE B OJHY XPOMOCOMY, IIE€PENAIOTCS IO
HACJEeACTBY COBMECTHO H COCTaBIAIOT zpynny cyenaernus. Ilo-
CKOJIBKY B F'OMOJIOIMYHEIX XPOMOCOMAX HAXOAATCA ONNHAKOBEIE
reHbl, TPYIIY CHeIIieHrs 00pasyloT JBe NOMOJIOTHYHBIE XPOMO-
coMbl. YHCIO FPYNI CHEIJIEHUA COOTBETCTBYET YHCIY XPOMOCOM
B raruiouHoM Habope. Tak, y yesoseka 46 xpomocom — 23 rpym-
IIBI CHeIIeHus. ¥ Apo30duasl 8 XxpoMocoM — 4 IDYIIIEI CIlenie-
HUsA, y ropoxa 14 xpomocom — 7 rpyIIl cCuenjieHus.

OpHAKO IPY aHAJIM3e HACIeJOBAHUS CHEIVIEHHBIX 'eHOB OBLI10
00HAPYIKEHO, YTO B HEKOTOPOM IIPOIEHTE CAYy4YaeB, CTPOro onpe-
JleJIeHHOM JAJIsT KaKJ0if Mapsl NeHOB, cyenJeHue MOMKeT Hapy-
nIaTecA.

Benomanm meitos. B npodase mepBoro MeHoTHUECKOTO Jeie-
HUS TOMOJIOTMYHEIE XPOMOCOMEI KOH'BIOIMPYIOT. B aroT MomMeHT
MeXKy HUMHU MOYKeT IIPOU30iTH 00MeH yuyacTKamu (cM. puc. 6.7),
CONPOBOXKAAONIINICA TepeKoMOUHAaI el FeHOB B XpOMOCOMAaXx.

OngHaKo, eciay B pe3ysbTaTe KPOCCHHIOBEPa B HEKOTODPBIX
KJeTKaX MNPOHUCXOAUT OOMEH ydYacTKaMH XPOMOCOM MEKAY
regamMu A u B, noasasaioresa ramersl Ab u aB, u B moromerse
0bpasyioTcsa yeThipe Ipynnsl (heHOTHUIIOB, KaK HPH CBOOGOZHOM
KOMOMHMPOBAHWK TeHOB. Pasinune 3aK/JI04YaeTCsa B TOM, YTO
YUCJIOBOE OTHOIIEHUe (PeHOTUIIOB He COOTBETCTBYET OTHOIIIEHUIO
1:1:1:1, yeraHOBJAEHHOMY AJIA AUTHOPUIHOTO aHAIU3UDYIOIIe-
I'0 CKpelIuBaHuA.

Bepremesa K HameMy ODpHMePY CO CKpeEIHBAHHEM Pas3ind-
HBIX HACJEACTBeHHBIX (DopMm Apos3ocduin. B pane cayuaes B mo-
tToMmcTBe F,| B 3HAUNTEIbHO MEHbBIIEM KOJIUYeCTBe, YeM ocobei,
CXOKHUX 110 (PeHOTUNY ¢ POAUTEIAMU, MOABJIAIOTCA CEPhIe MYXH
¢ PYOAHUMEHTAPHBIMH KDPBIIBAMH W TEMHOOKpAIlleHHBIE MYXH
¢ HOpMAJNBHBIMU KpblIbaMmu (cMm. puc. 9.5, B, I'). IlosBnenue
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B HE3HAUYNTEIHFHOM KOJIHIECTBE TaKuX ocobeit (1o 8,5% waxgo-
T0 THIIA) 06yCIOBIEHO HADYIIIEHUEM CIeIlJIeHHU A PeHOB.

Takum o6pasoMm, CIeNJIeHHEe FeHOB MOKeT ObITH MOJHBIM
" HenoausiM. [IpuunHO HADYIIEHUSA CIETJIEHUA CIYKUT KpPoc-
CHHI'OBEp — IIepPeKpecT XpoMocoM B npodase 1-ro MeiioTudecko-
ro genenus. Yem paypine APYr OT APYra paclojoeHbl I'eHbl
B XpOMOCOME, TeM BhIIIe BEPOATHOCTE IIePEKpecTa MeXX 1y HUMHA
¥ TeM DOJIbIIe IPOIEHT raMeT ¢ IepeKOMOMHUPOBAHHBIMHY I'eHa-
MU, a CJeJoBaTebHO, U 60JbIIANA NPOIEHT 0co0ei, OTINYHBIX
oT popuTeneil. B reHeTuKe NPUHATO PACCTOAHME MEMKAy I'eHaMHu,
PAaCIIOJIOYKEeHHBIMHU B OJHOI XPOMOCOME, ONIPeJe/IATh B IIPOIeHTax
rameT, IIpu o0pAa30BAHWUM KOTOPBIX B pe3yJbTaTe KPOCCHHI'OBEpa
IPOU30IILJIa TePeKOMOMHANMA FeHOB B N'OMOJIOTMYHBIX XPOMO-
coMax.

3a eMHHAIY PaCCTOAHUA MeXJy I'eHaMH, HaXOoNAIMUMUCH
B OJIHOM Xpomocome, IpuHAT 1% KpoccuHrosepa. Takas equan-
na B uects T. Moprasa nosydunia Ha3BaHHUe MOPZAHUObL.

OnopHble TO4KU

@ 1. T. Mopras BHIABHJ 3aKOHOMEDHOCTH HACJIEIOBAHHA
NPH3HAKOB, TeHBI KOTOPHIX HAXOAATCH B OJHOM XPpO-
MocoMme.
2. I'ensl, pacnoyiosKeHHbIe B OJJHON XPOMOCOMe, HACaeNy-
IOTCA COBMECTHO.
3. Kpoccunrosep — mnpouece, NpUBOAAIHI K BOSHUKHO-
BEeHHMIO HOBBIX KOMOHMHAIHIi T€HOB.

Bonpock! Ans NOBTOPEHUSs 1 3a0aHuUs

1. Yro Takoe cHenjeHue reHos?

2. Yro coboit npepcTaBiaser rpynmna cuennenunsa’ Kakue
XPOMOCOMBI BKJIIOUAIOT B OAHY PPyNny cuenyieHus?

3. Kakue nponecchl MOIyT HApyIIaTh CIeIlJIeHHe reHoB?

Hecnonn3ys caoBapHBIM 3amac pyoOpuk «TepMuHOIOrUA»
7 «Summary», nepeseiuTe Ha AHIITHHCKHWI A3HIK IIYHKTH «Onop-

HBIX TOYEK».
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9 i 4 . TeHeTuka nona.

HacnhepoBaHue NMPMU3HaKoOB,
cuernneHHepIX C Nomom

IIpobnema NpoOMCXOMKIEHNA NOJOBEIX PA3NUYMil, MEXaHM3-
MOB OIIpeJieIeHHs I0Ja U MOANEeP:KaHUA ONPEeJeIEHHOIO COOTHO-
IIeHUs [OJOB B IPYIIIAX KHBOTHBIX OPraHHU3MOB OYEHbL BajKHA
¥ 7151 TeOPeTHYeCcKoi 6MoIoTuy, U JJisd NpakTUKH. JlocTaTouHO
CKas3aTh, YTO BO3MOYKHOCTH MCKYCCTBEHHOIO PeryJHpPOBAHHA
HoJia JKUBOTHEIX ObLIa OBl HCKAIQUHUTENIHHO IOJEe3HA OIS CeJb-
CKOI'0 X03dHCTBA.

ITos y :KMBOTHEIX Yallle BCEr'o ONpeAeNdaeTcs B MOMEHT OIl-
JOZOTBOpeHUA. B aTom ciyuae Ba)KHeHIIasi POJIb B reHETHYe-
CKOM OIIPeAeJIeHUH II0JIa TPUHALJIEIKUT XPOMOCOMHOMY Habopy
3HUIOTHI.

BenmomumM, 4TOo B Habope XpOMOCOM 3HIOTEHL COIEpPIKaTCs
mapHbie (FOMOJIOTHYHBIE XPOMOCOMBI), OAUHAKOBBIE 110 (hopMme,
pa3MepaM H cojiepsKaliiie ofHHaKoBbIe reHbl. Ha pucyske 5.16
nzob6paskeH XPOMOCOMHBIN HAOOD YeJIOBEKa — YKEHIIHHBI ¥ MYK-
yuHEL. B $KeHCKOM KapruoTHIe BCe XPOMOCOMBI TapHEIe. B Myk-
CKOM KapHOTHIIe BCErZa MMeeTCHA OJHA KPYIHAA PaBHOILIEYAs
HellapHasg XpoMoOcOoMa, He HMelonias roMoJIora, M MaleHbKad
MaJIOYKOBUIHAA XPOMOCOMA, BCTPEUAIOIIAACHA TONLKO B KAPHO-
Trne My:xuuH. Takum 00pasoM, KAPHOTHII YeT0BEKA COAEPIKUT
22 mapel XpOMOCOM, OAMHAKOBBEIX Y MYMKCKOI'O H 3KEHCKOI'0o
OpraHM3Ma, U OZHY Hapy XpPOoMOCOM, II0 KOTOPOM PasiudaroTcs
o6a mosia. XpoMOCOMBI, OANHAKOBBIE Y 000MX ITOJIOB, HA3BIBAIOT
aymocomamu. XpoMOCOMEI, IO KOTOPBEIM MY3KCKOM U YKeHCKHM
II0JI OTJIMYAIOTCH APYT OT APYTa, HA3EIBAIOT 710108 bLM L UIIHA 2EMm.e-
poxpomocomamu. IIoI0BEIE XPOMOCOMEI Y JKEHIIIH OLAHAKOBEI,
UX Ha3BIBAIOT X-XpOMOCOMaMH. ¥ MYXKUUH HMeeTcaA X-XpPOoOMO-
comMa u ogHa Y-xpomocoMma. IIpu cospeBaHMH MOJOBBIX KJe-
TOK B Pe3yanRTaTe MeH03a raMeThl MOJyYaloT ranJIougHbIN Ha-
6op xpomocoMm. Ilpu aTOM Bce AHIEKJIETKH WMEIOT IO ONHOU
X-xpomocome. Ilos, KOTOpEIi 00pPasyioT raMeTsl, OAUHAKOBEIE
II0 IOJIOBOI XPOMOCOME, HAa3bIBAIOT 20MOzamemHubim 1 0003Ha-
yaerca XX.

ITpu cnepMaToreHsese MOJAYyYAITCA rAMETEI ABYX COPTOB: IT0-
JIOBHHA HeceT X-XPOMOCOMY, IOJIOBHHA — Y -XPOMOCOMY.
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ITon, xoTopklil hOpMHUPYET raMeThl, HEOJUHAKOBEIE 10 TI0-
JIOBOM XpOMOCOMe, Ha3bIBAIOT zemepozamemivim U 06o3HaUa-
1oT KaK XY.

¥V yenoBeka, ZPo30QUIbI U PALA JPYTUX OPraHU3MOB r'OMO-
raMeTeH JKeHCKUH 11oJ1; y 6a604eK, IPEeCMBIKAIOMIUXCA, ITHIL, —
myskckroii. Kapuorun neryxa obosaadaior kak XX, a KAPHOTHI
Kypunsl — XY.

Y yejoBeKa penIalouIyIO POJb B OIPEeAeIeHUH [oJa Urpaer
Y-xpomocoma. Ecnu sifirjekIeTKa OIJIOAOTBOPAETCA CIIEPMATO-
30MA0M, HECYIIUM X-XpOMOCOMY, PasBHBaeTCA KeHCKHI opra-
HusMm. CregoBaTenbHO, JKEHIUMHEl UMEIOT OLHY X-XpPOMOCOMY OT
oTia 1 ofHYy X-XpoMocoMy oT MaTepu. Ecnu ailliekjieTKa omnjo-
JOTBOPSAETCs CIIEPMAaTO30MA0M, HECYIIHUM Y -XPOMOCOMY, Pa3BH-
BaeTcAa MY KCKo# opraguam. Mysxkuuna (XY) nonygaer X-Xpo-
MOCOMY TOJIBKO OT MaTepu. ITHM 00ycIoBIeHa 0CODEHHOCTD Ha-
cleOBaHUSA T'€HOB, PACIOJIOMKEHHBIX B ITOJIOBBIX XPOMOCOMAX.
HacnenoBanne npu3HAKOB, T'€HEI KOTOPBIX HAXOAATCA B X- HIIN
Y-xpoMocoMax, HA3bIBAIOT HACAeA08AHUEM, CUENIeHHbLM C
noaom. Takum o6pasom, cienieHUeM I'eHOB C ITOJIOM HA3BIBAIOT
JIOKAJIUBAIUI0 TeHOB B MOJIOBOM xpomocome. Pacupenenenue
3THX I'€HOB B IIOTOMCTBE JOJIHO COOTBETCTBOBATH paclupeaee-
HHIO TIOJIOBBIX XPOMOCOM B Meii03e ¥ HX COUeTaHHUIO TIPH OIJIOA0-
TBOpeHHH. PaccMOTpHM HacileLOBaAaHHAE T'€HOB, PACIOJI0KeHHBIX
B X-xpomocome. CreziyeT uMeTh B BULY, UTO B IIOJIOBBIX XPOMO-
coMax MOTYT HAXOAUTHLCHA ¥ M'eHbl, He YYacTBYIOIHe B PA3BUTHH
moJIoBRIX npusHaKoB. Tak, X-xpomocoMa Apo30(HIBI BKIIOYAET
reH, OT KOTOPOI'o 3aBHCHT OKpacKa IJas. X-XpoMocoMa JesioBeKa
COZIEPIKHUT I'eH, onpefeaaoimui ceepreiBaeMmocTs Kposu (H). Ero
peneccuBHas aunenb (h) BeissiBaeT TAMKeN0e 3abosieBaHUE —
remoguano. B aToil Ke XpoMocoMe HAXOAATCA MeHbl, 00yCcI0B-
JIMBAIOIIHAE CIEIOTY K KPACHOMY H 3€JIeHOMY LBeTy (ZanbTo-
HHu3M), hopmy u paszmep 3y60oB, cuHTE3 paAxa (hpepMeHTOB U T. I.

B ornmume oT reHOB, JOKAJNIHM30BAHHBIX B ayTOCOMAax, IIpH
CIEIJIEHUH C MOJIOM MOXKET IPOSABUTHCSA M PEIleCCHBHEIN I'eH,
WMEIOIUIACA B FTeHOTHIIE B EfUHCTBEHHOM YHCJIe. ITO IPOUCXOLHAT
B TeX CJydadx, KOrjla perecCuBHBIN I'eH, CIeNJIeHHbINA ¢ X-Xpo-
MOCOMOM, MOMajaeT B rereporaMeTHbIN opraauam. [Ipu xapuo-
tune XY peleccuBHEI reH B X-XpoMOcoOMe IPOsABIAeTCA (PeHOo-
THIUYECKH, MOCKONBKY Y-XpOMOCOMAa HEroMOJOrudHa X-Xpo-
MOCOME W He COAEPKHT JOMHHAHTHOH annenun. HacnenoBanue
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CIIeIIJIEHHOrO ¢ IIOJIOM I'eHa JaJIbTOHU3MAa M300pakeHo B cXeMme
(Ha pPMCYHKe He IIOKasaHBl ayTOCOMEI, IOCKOJBKY [0 HUM HET
pPas3IHYINi MeXKAY MYKCKHM ¥ MKeHCKHM OPraHu3MOM ).

P ' XPXd X X0y
ramersi : XD Xd XP 3
F XPXD T XPY XPXd XY

HacnepoBanue remoduauy IpeAcTABIeHO HA CJAEAVIOIIEH
cxeMe Ha IpuMepe Opaka JKeHIIUHEI — HOCUTEJLHUILI 'eHa Ie-
Mopuun (X¥X") co 310pOBBIM MY KUMHOM.

P X XHY
ramersi XH Y
F XHXh  XhY

H — HopMansHaA cBeprhiBaeMocTs, h — remodmnusa. ITomo-
BUHA MaJIbYMKOB OT Takoro 6paka Oyaer crpajarh reMopuine.

IIpu norkanusanuu resa B Y-XpoMOCOMe IPU3HAKH Iepesa-
IOTCA TOJBKO OT OTIA K ChIHY.

B macrosiniee BpeMs M3y4YEHO HacjIeJOBaHWE MHOTHX HODP-
MaJIbHBIX U IaToJioruyecKkux (rpeu. pathos — 6osesHn) npusHa-
KOB y YesioBeka. B rabmune 9.2 npuBejeHbl HEKOTOPbIE U3 HUX.

Tabanuma 9.2

Hacneposanue INpH3HAKOB Yy YeJiOBeKa

IIpusnaxn JoMuHAHTHBIE Peneccusabie Cnentennbie
C ImoJomM
Pasmep rnas Boasmue ManeHbKHE
@Dopma BOJI0C Kypuassie ITpamere
OBoxnocenue Pannee Hopma
obasiceHHe
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Oxonuanue mabauysi summary
Phrtar i Cuennenssie The laws of heredity for the features, which are deter-
Ipuasakn llomuHaHTHBIE o Ak ined b lecod h |
mined by genes, placed in one chromosome, were clari
T Sl e DR ey fied by American geneticist T. Morgan. He was also the
founder of the chromosome theory of heredity, main
o Tony6bie uan thesis of which are the following. Genes are located
. Laez:raas 4P cepuie in chromosomes, they are placed in turn, one by one,
TraenTrpo- o and are inherited jointly. Changes in cohesion of genes
BAaHUE KOXKHI BecHymku anecw'rc“::ce occur due to crossing-over, which results in the appear-
nuna . ance of new genetic combinations.
Poer KapauxopocTes |[HopmajibHEIR pocT OnoprJe TOYKM
AKTHIHA
KoanuecTso HOJ{I:::IImHHe Hopmansroe 1. Kapuorun nofasiasioniero 0OJbIIMHCTBA BHJ/IOB JKH-
najables ATHITET) YHCIO NAJNBIER BBIX OPraHM3MOB BKJIKYAeT ayTOCOMblI — XPOMOCOMEI,
Orcyrcrene OMHAKOBBIE Yy IpelcTaBuTelle o000MX 10JIOB,
3y0s 3y60B Hopua H reéTepoXpOoMOCOMEI, IO KOTOPHEIM 06a moJjia oTanYa-
T :
CeepreiBaemocts | HopmanbHas r S o OMOCOME: ISR ST OD RIS
e CBEPTHIBAEMOCTS emodu p 2. B moJoBBpIX XpOMOCOMAX MOMHMO T'€HOB, ONpeIedaio-
Horrn i — IHX MOJIOBYIO IPHHANJIERHOCTD, CO/IepsKaTCH reHbl, He
s e s S Hopwma . HMelHe OTHOIIeHHA K NPH3HAKAM TOro HJIM HHOIO
: j‘ moJa.
Octpora sperus | Bamsopykocrs Hopma ; 3. AnnenpHble resbl B X- 1 Y-XpoMOCOMAaX HACHeAYIOTCA
{ B COOTBETCTBHMH ¢ 3akoHaMu Menpaenas.
JlauHAa pecHUIL JnuAHbIe Koporrue |
;l RBarnnnec mn B P
BONPOCH! ANA NOBTOPEHUA 1 3aaHns
CymepeuHoe Kypunasn Hopmansnoe |
3penne cremoTa IPOREY 1. Kakue XpoMOCOMEI Ha3BIBAIOT IOJIOBLIMHE?
2. Kakoii oy Ha3eIBAIOT rOMOTaMeTHBLIM U KaKoil — rere-
IIBeroBoe HopmansHoe IlseroBas caenora| X-xpomocoma ﬁ 211
speHne IBETOBOE 3peHHe | poramMeTHbeIM! lIpuBeauTe IPUMEDHI.
3. Yro Takoe cuenieHue reHoB ¢ nosom?
Hmuaa JreHEBIHT KopoTkuit 4. IlpuBeauTe NPpUMEPH] HACJIELOBAHUA I'eHA, COEILJIEHHO-
noz6opoaxa 'O C IOJIOM.
Temopparmyec- | T Hopua X-xpomocoma 5. I[Touemy MpPOABIAIOTCS B BUJE IPU3HAKA PElleCCHBHbIE
KHH quaTes PORE Y-xpomocoma reHBbl, JIOKaJu30BaHHEIe B X-XPOMOCOMe YeJoBeKa?
% ¥ paacon 6. IlpuBeguTe NpEMephl JOMHUHAHTHBLIX ¥ PeleCCHUBHBIX
YAOPOMHBIE >
e Cynoporu Hopma Y-xpoMocoMa | IPHU3HAKOB YV YeJIOBEKa.
Bac (y mysxunn) | Tenop (y My:K4uuH) Hcnone3ya cnoBapHbiii 3amac pybpux <«TepmmHODOTHA»
Tembp rosoca Conpaso KonTtpansTo U «Summary», nepeBeiuTe Ha AHTJIMHACKHI ASBIK MyHKTH « Omop-
(v *KeHIUH) (v eHIuH) HBIX TOYEK» ,
10 — B. B. 3axapos, 10 .
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TepmuHonorug

ID KaxagoMy TepMUHY, YKAa3aHHOMY B JIEBOM KOJIOHKE,

noabepuTe COOTBETCTBYIOIEE €My OIpejesieHue,

[PUBEJEHHOE B IIPABOM KOJIOHKE HA PYCCKOM U aHT-
JUHCKOM A3bIKaX.

Select the correct definition for every term in the

left column from English and Russian variants

Fnasa 9 \ 3akOHOMEPHOCTW HACNEAOBAHWA NPU3HAKOB 291

5. Cuennienne H. I'enrl, pacnosoKeHHBIE B OAHOH

C moJaom XpoMOCcOMe, HA3BIBAIOT CIIeTIJIEHHBIMH.
Sex linkage Genes located in one chromosome are
called linked.

Bonpock! ang obcyxaeHus

listed in the right column.

1. Cuenaennsie
Tr'eHBbI
Linked genes

A. I'ameTsl, npu 06pasoBaHWM KOTOPHIX
HMeJ MeCTO KPOCCHHTOBED, HOCAT HA3BAHUE
KPOCCOBEPHBIX.

Those gametes, during which formation
crossing-over happened, are called
Crossover ones.

2. I'pynna
CIenJaeHus

Linkage group

B. IIpusnaku, redsl KOTOPBIX
JIOKAJIN30BAHEL B IOJIOBEIX XPOMOCOMAaX,
HA3BIBAKOT CIHENJIEHHBIMH C ITOJIOM.

The phenomenon when features are
determined by genes, located in sexual
chromosomes, is called sex linkage.

3. KpoccoBepusnie
ramMersl
Crossover gametes

B. ITooBBIe XPOMOCOMEI, OTJIMYAIOIIHECH
y IpeCTABUTENEH PABHEIX IIOJIOB.

Sexual chromosomes, that are not similar
in representatives of different sexes.

4. T'erepoxpomo-
COMBI
Heterochromosomes

I'. ToMosoruuHbBIEe XPOMOCOMBI, HECYII[HE
ajenbHEIe PeHbl, COCTABAAIOT PPYINIY
coenigenud. KoJinyecTso rpyii ClenJeHHA
B F€HOTHUIIE COOTBETCTBYET FarJIONIHOMY
Habopy XpoMocoM.

Homologous chromosomes, carrying allelic
genes, form linkage group. The number

of linkage groups is equal to the haploid
number of chromosomes.

) Kaxoii nosn aBigeTcsa roMOraMeTHEIM U FeTepOraMeTHEIM Y
= OpeAcTaBATE/IeH PASINYHBIX MDY dKABOTHBIX
(MIEeKOIUTAIOIINX, IPECMBIKAIOIINUXCA, ITHIT)?

Kaxum o6pasom NIpOMCXOIUT ONpeAeeHne moua 6yaymero
opraguama?

BenomuuTe, KaKkue reHbl, He HMEoIie OTHOMEHUA K mnouy,
PacnoJio¥eHhl B IIOJOBRIX XPOMOCOMAX.

9 . 5 » TeHOTUN KaK LeNiocTHas cucrema.
Bzaumopencreme reHoB

T'ensl mpeacTaBaA0T CODOH CTPYKTYPHBIE H (DYHKIMOHAILHEIE
eIMHANBI HACJIEACTBEHHOCTH. B nepeunciaeHHbIX BhIlIe IpUMe-
pax reHsl BeAYT ceddA JefCTBUTENHHO KaK OTAeNbHBIE eAUHHUILEI,
T. €. Kbl U3 HUX ONpPEAEeNIAeT Pa3BUTHE OJHOI0 KaKOr'o-To
[IPU3HAKa, HE3aBHCHUMOTO OT Apyrux. [1oaToMy MOKeET CIOKHATE-
¢S BIIeYaTJIeHHWe, YTO FeHOTHUII — MeXaHWYeCKas COBOKYIHOCTD
T'eHOB, a ()eHOTHII — MO3aMKa OTAEeJbHBIX Npu3HaKoB. Ha ca-
MOM fJeJie 9TO He TaK. Ecau u oTAeNbHAsA KJIETKa, U OPraHUu3M
ABIAIOTCA IEJIOCTHBIMHA CHCTEMaMHu, Ije Bce ODHOXUMUYECKHE
¥ (DU3MOJOTHYECKHE ITPOLECCHl CTPOTO COTJIACOBAHLI M B3aMMO-
CBfI3aHBbl, TO IIpexxae BCero noTomy, 94To 2eHOomurn — 3mo cuc-
mema 8saum06eﬁcmsymu4ux ZE€HOB.

BzauMozaeicTBYIOT APYT C APYTOM KaK aJljie/IbHbIe, TAK U He-
aJuieJIbHBIE TeHbl, PACIIOJOKeHHbIe B PA3JHYHBIX JIOKYCax 0J-
HHAX 1 TeX e 1 PAasHbIX XPOMOCOM.

9.5.1. Bzaumogencreue annenbHbIX reHOB

AnnensHble reHbl BCTYIAKT B OTHOIIEHHA THITA JOMUHAHT-
HOCTH-PELIeCCHBHOCTH; Pa3JIMYAIOT IOJTHOE B HeIIOJIHOe JOMUHHUPO-
BaHHe. BerpeuaroTes TakiKe W MHBIE (DOPMBI B3aMMOOTHOIIIEHU

10%
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Puc. 9.6. Popma zpebus y nemyxoa:
A — npocmoii (aabb),
B — zopoxosudnuviit (aaBB uau aaBb),
B — opexosudnwiit (AABB uau AaBb),
I' — pozosudnviit (AAbb unu Aabb)

aJJIeJIbHBIX MeHOB Me:xay coboit, OgHa M3 HUX JONyCKaeT mpo-
ABJIEeHHE CPa3y ABYX aJLIeAbHBIX I'eHOB (KOZOMHHHMDOBAHHE)
u HabaoAaeTcAa OPH HACJEJOBAHUM I'PYIIN KPOBH YV UeJIOBEKa
B cucremax ABO u MN. [Ipyras — cBepXIOMHUHHPOBAHUE —
fOoJsipIIas CTeNeHb BHIPAsKeHHOCTH IPU3HAKA Y TeTePO3UTOTHBIX
OpPraHM3MOB, CIYKHUT OCHOBOM zemeposuca — SABIEHUA rub-
PHAHOM CHIIBI.

9.5.2. Bzanmopnencrasme HeannenbHbIX reHOB

W 3BecTHO MHOTO IPUMEPOB, KOT/A T'eHEI BIASIOT HA XapaK-
Tep NPOABIEHUT ONPEeIeIeHHOI0 HeaJLJIeJILHOT0 T'eHa HJIN Ha ca-
MY BO3MOXXHOCTB ITPOSABJIEHHUA 3TOT0 rera. IIpumep B3aanMoaeii-
CTBUSA JBYX IAap MeHOB — HacJegoBaHue GOpMEI rpedHA ¥ Kyp
HEKOTOPHIX nopok. B peaynsTaTe pagiiudHbIX KOMOMHAIIANH BTAX
reHOB BO3BHHMKAIOT YeThipe BapuaHuTa (hopmel rpedbus (puc.9.6).

¥ AyImHuceTOro ropomIKa ecTh re’ A, 00yCJI0BIMBAIONINI CHH-
Te3 6eCIBETHOTO MPEAIIeCTBEHHUKA MUTMEHTa — IPOITUTMEHTA.
T'er B onpegensaer cuaTe3 (hepMeHTa, N0 AeHCTBHEM KOTOPOTO
U3 mponurMeHrta obpasyercsa nurmest. [[BeTKH AymIAcToro
ropomka ¢ resorunom aaBB u AAbb umeror Gesblii iBeT: B nep-
BOM cJyuae ecTh (DEpMEeHT, HO HeT IPOIUTMEHTa, BO BTOPOM —
€cTh MPONUIMEeHT, HO HeT (pepMeHTa, MepeBOAAIIEero IpPOIUr-
MeHT B nurmesT. IIpoBejseM cKpeliuBaHue JBYX pacTeHU# ny-
IIMCTOTO FOPOIIKA ¢ 6eJIBIMU IIBETKAMHA:

FnaBa 9 \ 3akoHOMEPHOCTM HaCNeA0BaHWA NPU3HAKOB 293

Fametsl

F, MMypriypHas okpacka LiBeTKOB

Y nureTepo3UroTHBIX PACTEHHU ecTh M nponurment (A),
u (bepment (B), yuacrBywmue B 00pasoBaHHH IIyPIYPHOTO MUAT-
MeHTa. POopMHpOBAHUE TAKOI'0, Kasasoch ObI, BJIeMEeHTapPHOT'O
NpU3HaKa, KAK OKpacKa I[BeTKOB, 3aBUCHUT OT B3aUMOAeHCcTBUA
0 KpauHe#l Mepe ABYX HeaJlJIeJIbHBIX I'€HOB, IIPOAYKTHI KOTO-
PBIX B3AMMHO AOMOJHAIOT ApYT Apyra. Takas dopma BzanMoae-
CTBUSA 'eHOB PA3HBIX AJIJIEJIbHBIX [Iap HOCUT HA3BAHUE KOMMLe-
menmaprocmu (B3auMOIONIOJHEHUA).

IIpumep Apyroii hopMBI B3BAUMOAEHCTBUA I'eHOB — Inucma-
3a — pasBUTHE OKPACKH IIONOB Y THIKBEI. OKpameHHbIMH ILI0-
JIBI THIKBBI OYAYT TOJBKO B TOM CJIy4ae, eCid B FTeHOTHIIE pacTe-
HH OTCYTCTBYET JOMUHAHTHLINA reH B 13 gpyro#i annensHOM na-
pBIL. DTOT TeH NOAABJSAET PASBUTHE OKPACKH Y MJIOAOB THIKBEI, &
ero pelneccuBHAA aJJIe]b b He MelaeT OKPACKEe Pa3BUBATHCH.

Taxkue hopMbl BBAMMOAEHCTBUA HEAJIEJbHBIX IEeHOB, KAK
B3aMMOJOMNOJHAEMOCTS UX JeMCTBUS MM IIOJABJIEHUE OJHUM
TeHOM HEeaJJIeJIbHOTO éMY IM'eHa, KACAIOTCS Kayecmee HHbLX TIPU-
sHakoB. Ho MHOrue cBoicTBa OPraHU3MOB — MAacca, PocT KU-
BOTHBIX, ARIEHOCKOCTE KYP, JKUPHOCTHL MOJIOKA B ero KoJuye-
CTBO ¥ CKOTA, COAEPKAHNE BUTAMHUHOB B PACTEHHUAX U T. II. — HE
ABJAITCA albTePHATHBHBIMY, TaKkue MpU3HAKH HA3BIBAIOT KO-
JgunuecTBeHHBIME., OHH ONPEAENAIOTCA HeaJIeJbHBIMI 'eHAMH,
JAeHCTBYIOIMMA HA OJUH U TOT K€ IPU3HAK UM CBOMCTBO. YeMm
Gosibllle B reHOTHIIE JOMHUHAHTHBIX I€HOB, 00yCJIOBIMBAIOILIAX
Karkoi-1mbo mpu3HaAK, TeM fApYe 3TOT NPHU3HAK BbIPAIKAETCH.
Y nmeHHIBl KPACHBIH I(BeT B3€peH Onpejessercsa ABYyMA
renamu: A, A,. Heannenbuble ressl 0003HaUeHB! 3/1eCh OHOM
6yKBO# A(a), TOTOMY UTO ONPEAENAAIOT PA3BUTHE OLHOTO IIPHU3HA-
ka. Ilpu remorune A A A A, oxpacka 3epeH Haubonee




294 InaBa 9 \ 3akoHOMEepHOCTV HacNenoBaHWA NPU3HAKOB

P y x

KpacHoe A\AAA, Benoe a,a;a,a,

\
Kpécuoe AqaAzaz

/

KpacHoe | KpacHoe Benoe

@ AA @

2,3, a,;a,
AA, 2,3, AA, 2,3,

KpacHoe

Puc. 9.7. Hacaedosanue OKpacku 3epHa Y nuieHuuybl (noiumepus )

MHTEHCUBHAS, DU MeHOTHIIe a,a a,a, OHM uMeloT Oesblit mBer.
B 3aBHCHMOCTH OT UYMCJIa JOMHUHAHTHBIX 'eHOB B TEHOTHIIE MOXK-
HO DOJIYYHTEH BCE Nepexobl Mex1y HHTeHCUBHO KpacHoOM u Oe-
JI0¥ oKpackoi (puc. 9.7).

KonuuecTBO MUIrMeHTa B KOXKEe YeJIOBEKA TAKYKe 3aBUCHT OT
YHCJIa JOMUHAHTHBIX HeaJlJIeIbHEIX I'€HOB, JeHCTBYIOIINX B OGHOM
HanpasiaeHuu. [To Tuny TaKoro BBaMMOAEICTBUA HACTEAYIOTCA
MHOTHE X03AHCTBEHHO I€HHbBIE IPU3HAKH JKUBOTHBIX ¥ pacrTe-
HHUM: coZep:KaHme caxapa B KOpPHeIIoAax, JJIMHA KoJoca, AJIn-
Ha MOYaTKa KYKYPY3bl, IJI0JOBUTOCTD JKHBOTHBIX 1 AP.

Taxum o6pazomM, MHOIHE IPU3HAKH Pa3BUBAIOTCSA IIPH B3aH-
MOJ€MCTBMH HECKOJBbKHX IIAp F'eHOB — IIOJMMEPHBIX, KEHCT-
BYIOIIHAX B OZHOM HaIIpaBJIeHNH.

YacTo BCTpEYarOTeA U CUTYAIUM, KOT/Aa OANH I'eH OIpegessaer
pasBUTHE HECKOJbKHX IMPA3HAKOB H CBOiiCTB opranu3mosB. Taxoe
SABJICHHUE TIOJIYYHJI0 HadBaHue n.aeitomponuu (or rped. pleion —
MHOT'OYMCJIEHHBIH, tropos — mHanpasinenue). Tak, Hanpumep,
V 4esl0BeKa M3BeCTeH I'eH, ONpeJeNaoniuil OfHOBPDEMEHHO pas-
BATHE AedeKTa HOrTel 1 KOJIeHHOH YalleuKu. ¥ MbIIIei BeTpe-
YyaeTcs MYTAHTHEIL I'eH, BEI3BIBAIOIINI HEZOPA3BUTHE BCEX KOC-
Tel, ¥ T. I. B OCHOBe MIeHOTPOITHOTO AeHCTBUA PeHOB JIEJKHUT ero

PaHHee IPDOABJIEHHNEe B OHTOI'eHe3e.

e e e i ————————ti]
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WUrak, BeIpajKeHue «T'eH onpefesiseT pasBUTHe NPHU3HAKa»
B 3HAQUHUTENLHON CTENeHH YCJIOBHO, TAK KaK AelicTBMe reHa
3aBUCHUT OT IPYTUX I'€HOB, T. €. OT 2eHOMUNUYECKOU cpedbl.

Summary

Genotype of organism is the system of interacting genes.
Signs and properties of the individual are the result of
interaction between both allelic (dominance, incomplete
dominance, codominance, superdominance) and non-
allelic (appearance of new features, complementation,
epistasis and polymery) genes. Besides, some complexes
of features can be the result of activity of one gene.

M

OnopHble TOYKN

@ 1. 'enoTHnn npeacTaBaseT cofoH cHCTEeMy B3aMMOJeHCT-

BYIOIIMX I'éHOB OpraHu3ma.

2. AnnensHble reHbI B3aHMOAEHCTBYIOT MeEAy coboi mo
NIPHHIHIY [HOJHOrO H HEeNOJHOro NOMHHHPOBAHMA,
a TakXKe APYrHMH CHOCOOaMHu.

3. HekoTopsie reHsl MOTYT OKa3bIBaTh BIHAHHE HA IIPO-
ABJIeHHe MHOTHX NPH3HAKOB, NMPOABIAA ILIEHOTPON-
HOe JIeHCTBHE.

Bonpock! Ang NoBTopeHus 1 3aaaHus

1. Kakue u3 ucciuenoBanHbIx I'. Mengenem npu3HaKoB
ropoxa HacJieyloTcsa KaK JOMAHAHTHBIE?

2. IIpuBeauTe NpUMepbl BIMAHUA IeHOB Ha NPOABJIEHHE
JAPYIuX, HeaJJieJIbHBIX I'eHOB.

3. Kak B3auMOIeMCTBYIOT MeKAY co00i# pasnuyHbIe BApH-
AHTHI '€HOB, BXOAAININE B CEPHI0O MHOXXECTBEHHBIX all-
neyen?

4. OxapaxrepusayiitTe (GOpMEI B3aUMOAeHCTBUA Healllellb-
HBIX I'€HOB.

Hcnonsaysa ciaoBapHBIN 3anac pybpux «TepmmHONIOruUsA»
¥ «Summary», nepeBeiuTe Ha aHMIANCKHAI A3BIK MYHKTHI «Onop-
HBEIX TOYEK».
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Tepmuronorus

D Kaxaomy TepMuHY, YKa3aHHOMY B JI€BOM KOJOHKE,
noxbepuTe COOTBETCTBYIONIEE €My OIpeeseHue,
IIPpUBEZIEHHOE B IPABOM KOJIOHKE Ha PYCCKOM M aHTr-
JIUMICKOM SI3BIKAaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. Henmonmoe
JOMHHHDOBAHHE
Incomplete
dominance

A. fIBnenue, npu KOTOPOM OJMH T'eH
NpPenATCTBYeT IPOABJIEHUIO M'eHOB APyroi
aNNleIbHON maphl.

The phenomenon, when one gene
suppresses the display of genes from the
other allelic pair.
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E. ®opMa B3anMOIeMCTBHA aJlJIeJILHBIX
'eHOB, IIPU KOTOPOM JOMHHAHTHEIH IreH
He MOJHOCTHIO MOAABJIAET IPOABICHHAE
pellecCUBHOIO reHa.

The type of interaction between allelic
genes, when the dominant gene

is incompletely suppressing activity

of recessive one.

6. Ilneitorponus
Pleiotropy

Bonpockl ans obcyxaeHus

2. Kogomunuposna-
HHMe
Codominance

B. CoBMecTHOE fieiicTBUE HECKONBKHX Tap
aJlJIeIbHBIX M'eHOB B OIpE/leIeHHH PA3BUTHA
OJHOT'O IPU3HAKA HJIH CBOMCTBA.

Combined action of several pairs of allelic
genes in determination of development

of one sign or property.

|
:

3. Komnuiemenrap-
HOCTH

B. BoazgeiicTBHe 0HOrO reHa Ha IPOABJICHHAE
HECKOJIBKHX IPH3HAKOB.

2 Or uero 3asucuT pasgoobpaszue resodona sujga’?
= IlpuseauTe NpUMepPhl B3aUMOJIeCTBHA aJlNIeJbHBIX TeHOB B
cepHAX MHOKECTBEHHBIX aJlIesIei.

Kak ckasbiBaeTcs Ha CTPYKTYPHO-QYHKIIHOHATBHON
OpraHU3aIAy BpeMs BCTYILIeHU A reHa B IeficTBHE B X0Je
oHTOreHesa?

Kaxum o6pasom onpejiessieTca HacJel0BaHHE
KOJMYeCTBeHHBIX IIPU3HAKOB ¥ KUBBIX OPraHU3MOB?

0630p U3y4YeHHOro Martepuana rnasbl 9

OCHOBHbIE NONOXeHWs

Complementation Influence of a gene on the development 4
of several features. "

4. Onucras I'. [lomosiHeHUE OLHUM FeHOM JAeMCTBUA

Epistasis APYToro HeaJlJIeJIbHOTO I'eHa.

Additional influence of one gene on
activity of another non-allelic gene.

5. llonumepusna
Polymery

. AByreHre COBMECTHOTO U IIOJHOTO
NPOSABIEHHUS IBYX AJLIeNbHLIX TeHOB

B IréTE€PO3UIOTHOM OPraHHU3Me.

A phenomenon of complete activity of both
allelic genes in heterozygotic organism.

IlepBBie NONBITKH 9KCIEPUMEHTAIBHOIO penIeHnus npobaem,
CBAIBAHHBIX C Mepefaveil NPU3HAKOB M3 MOKOJEeHUA B IIOKOJe-
HUe, npeanpuEUMauchk yixe B XVIII B.

YeeTh OTKPHITHS KOJUYECTBEHHBIX 3aKOHOMEPHOCTeH Ha-
clelOBaHUS TMPU3HAKOB NPUHAAJNEIKUAT UYENICKOMY YYeHOMY
I'peropy Mengenio. Merox Menjesns moay4dus Ha3pasue rubpu-
JOJIOTUYECKOro.

CxpemuBaHue ABYX OPraHM3MOB HA3bIBAlOT rHOpHUA3anyei;
IOTOMCTBO OT CKpPelIMBaHuA ABYX ocobeii C pa3IMuHON HACHe-
CTBEHHOCTBHIO HA3BIBAIOT ’MOPUAHBIM, & OTAEBHYIO 0c00s — rub-
PHIOM.

Ilpu cKpelnuBaHUM ABYX OPraHU3MOB, OTHOCAIIMXCA K pas-
HBIM YUCTHIM JUHHAM (ABYX rOMOSHIOTHBIX OPraHH3MOB), OT-
JMYAIOMUXCH APYT OT APYyra 1o OXHOM mape aJbTepPHATHBHBIX
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OPU3HAKOB, BCe epBoe noxoenne rubpuznos (F,) okaxeres enu-
HOOOPasHEIM M 6y/leT HeCTH IPHSHAK OLHOT0 U3 poauTeel (mep-
BBIi 3aK0H Menens).

M=uoKeCTBEHHBIN aIeIn3M XapakTepuayeT pasHoobpasue
resodorsa (reHOQOHA — COBOKYIIHOCTHL BCEX BADHAHTOB KaK-
JIOTO U3 F'eHOB, BXOJAIIHUX B COCTAB I'€HOTHIIOB OIpeeleHHOH
rpynnel ocobeif UM BUJA B IEJIOM), T. €. ABJIAETCHA BUIOBLIM,
a4 He HHIUBHYAILHLIM IPU3HAKOM.

ITpu ckpemuBaHUHA ABYX IOTOMKOB II€PBOI0 MOKOJEHHUA Me-
#Ay coboi (IBYX reTepo3HrOTHBEIX 0cobeit) BO BTOPOM MOKOJIe-
HUM HabalogaeTcA pacHielieHHe B OHNpPeJeNeHHOM YHCJIOBOM
COOTHOIIEeHuH: 1o (peroruny 3:1, mo resoruny 1:2:1 (Bropoii
sakoH Menzena).

3aKOH YUCTOTHI raMeT MOKHO CHOPMYIUPOBATE CIEAYIO-
muM o0pasoM: NpHu 06Pa30BaAHUY IIOJIOBBLIX KJETOK B KasKAYIO
raMeTy mnomnajzaer TOJbKO OAMH T'eH M3 KarKJ0ol allaelbHOMH
napsl.

IIpu ckpemuBaHUK ABYX FOMOSUTOTHEIX 0co0eil, oTamgaro-
IUXCA APYT OT APyTa IIo ABYM U OoJiee mapam ajbTepHATHBHBIX
IPU3HAKOB, I'eHbl I COOTBETCTBYIOIINE UM IIPU3HAKYU HACJENY-
IOTCS He3aBUCHUMO JIPYT OT APYTra ¥ KOMOMHUPYIOTCHA BO BCeX BO3-
MOKHBIX cCOueTaHUAX (TpeTuit 3akoH Meungens).

CuensieHHOE HACHEAOBAHUE M'EHOB, JOKAJN30BAHHEIX B OfI-
HOH XpoMocoMe, Ha3bIBalOT 3aKoHOM Moprasa.

Y denoBeka pellaIyio POJIb B ONPeAeJeHUH I10JIa UrpaeT
Y-xpomocoma. Ecnu aiinekyieTKa omI0g0TBOPAETCA CIIepMaTo-
30HJIOM, HecyIuM X-XpOMOCOMY, DA3BHBAETCH KeHCKHM opra-
Hu3M. Ecnn ike B gilieKIeTKy IPOHHUKAET CIIepMAaTO30U/l, Coep-
JKamui Y-XpoMocoMy, pa3BHBAeTCA MYYKCKOM OPrasusM,

IenoTun — aTo cUcTeMa B3aUMOJeMCTBYIOINX TeHOB. Baan-
MOJEHCTBYIOT APYT C APYIOM KaK AJJIeJbHBIE, TAK U HeaJleb-
HBIe T'eHBI, PACTIOJIOMKEHHEIE B PA3IMYHBIX JIOKYCAX OJHUX U TeX
’Ke ¥ PA3HBIX XPOMOCOM.

MNpobnemHble obnactu

YeM M0OKHO 00'bACHUTE ABICHUE KOOJOMHHUPOBaAHUA ITPH HAa-
clleJOBAaHUH IPYIIN KPOBHU Y YeJoBeKa?

Kakum o6pazom cBepXIOMHHAPOBaHME ONIPeiesisieT ABJIeHNe
THOPHUAHON CHJIBI ¥ F€TePO3UroT — rereposuca?
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MpuknagHble acnekTbl

Kax M0HO UCIIONB30BATH B npam‘nuecxoﬁ JAedATe IbHOCTH

sBJeHue rereposuca’?
Kaxum o6pasom sHaHHE O IOJUMEPHOM J[eHCTBHY 'eHOB BO3-
MOXKHO HPAMEHUTH B MaJIOM IIPOM3BOJICTBEHHOM CEIbCKOM XO-

aqaticTee?

3apgaHusa

- =:t—w"-!—'i—n‘ .

CocraBbTe POLOCIOBHYIO COOCTBEHHOM CeMbH, OTMeYasd IpPHU-
3HAKY ¥ CBOMCTBa, HamboJee XapaKkTepHble JJid BAallUX POACT-
BEHHUKOB.

IIpoananusupyiiTe NPpU3HAKH U CBOMCTBA PACTEHUH HA Ba-
meM Npuycane6HOM y4acTKe U BAIIUX JOMAIIHUX MHBOTHBIX,
BBHIABUTE JOMUHAHTHBIE ¥ PEIleCCHBHEIE NIPU3HAKH U CBOMCTBA.
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3aKOHOMEpPHOCTHN
M3MEHYUBOCTU

Kozda myr cpasnueaem mexncdy coboii... paznoeudnocni...
HaubGoee dpesHUX HAWUX OOMAULHUX HCUBOTLHBLY

URU KYABIMYPHBLX pacmeHnuil, — Hac npexcde acezo
nopadcaem mo o6cmoAmenrbCmeo, Yo oOHU pa3iuiaiomes
Mmencdy coboil Gonee, wem npedemasumentt 00H020

U mozo Jce 6uda 8 ecMecmeeHHOM COCMOAHUL.

Y. Hapeun

B smoii znaee paccrasvieaemes

00 usmenyuocmu — 00HOM U3 6AHCHEUULUX
CBOLLCME HCUBLLX OPZAHU3MO8, Kavecmae, B
baazodaps Komopomy omaoenbHble
Op2anu3MvlL He noxoxcu opyz Ha Opyza.
Hsmenuusocms, 8 vacmuocmu
Hacae0CmEeH A, ABIACMCA OCHOBOIL
05 ecmecmeenH0z0 omobopa

U 360JII0UUU OP2AHU3MOB.

Bubt ysnaeme ceoiicmea mymayuorHoil

U KOMOUHAMUBHOU U3MEeHYUBOCMU,
NO3HAKOMUMECH CO 3HAYCHUCM
modupurayuii. Uamenuusocmuoio
HA3bl8AIOM CNOCOOHOCTb HUBLLX
OpP2aHU3MO08 npuodpemans HOBbLe
npu3HaKu u ceoilcmea.

Hzmenwusocms ompaxcaem 83aumocensw
Op2aHU3Ma ¢ 8HeWHell cpedoil.
Pasnuvarwom nacredcmeennyio, uiu
2EHOMUNUYeCKYI0, U HeHacae0CmeeHHYW,
U MOOUPUKAYUOHHYIO, U3MEHYUBOCT.

L —————————— e .
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1 O . 1 . HacneacreeHHasn (reHoTunuyeckas)
N3MEeH4YNBOCTb

K HacneacTBeHHOW M3MEHYHMBOCTH OTHOCAT TaKHUe M3MeHe-
HHs IPASHAKOB OPraHN3Ma, KOTOPbIe ONPeeIAI0TCA FeHOTHIIOM
1 COXPaHAIOTCHA B pAAY nokoseHunii. MHOrAa aTo KpymHble, XO0-
pOIIIO 3aMeTHBIE U3MEeHEeHH A, HaIpUMeP KOPOTKOHOI'OCTh Y OBEIll
(puc. 10.1), orcyrcrBue omepenus y kyp (puc. 10.2, 10.3),
pPasABOEHHEIE MAJbILI Y KOIIEK, OTCYTCTBUE NurMeHTa (annou-
HH3M), KOPOTKONAJOCTh y 4desoBeka (puc. 10.4). Beaneacrsue
BHE3aIHBIX U3MEHEHUM, CTOMKO INepefainiuxca Io HacaeacT-
BY, BO3HUKJIM KapJUKOBBI COPT AYIIMCTOrO rOpoIlKa, pacre-
HUSA C MAaxXpOBBIMH IBeTKaMHu. Ydame ke 3TO MeJIKHe, eJBa
3aMeTHBIe YKJIOHEH!A OT HOpMbI. HacyecTBeHHbIE H3MEHEHUA
reHeTHYeCKOr0 MATepualia Ha3hIBAIOT MYMAYUAMU.

JapBuH HasLIBAJ HACJEACTBEHHYIO H3MEHYHUBOCTh Heonpe-
denennoil, urdueudyanbroii. N3MEHYHUBOCTHIO, NOAYEPKUBASA
TEeM CaAMBIM €€ CJIYYalHbBIi, HeHATIPDABJIEHHBIN XapaKTep U OTHO-
CHTEJBHYI PEAKOCTh BOBHUKHOBEHU A,

MyTanMoHEHAA H3MeHYHEBOCTE. MyTanuy BOSHUKAIOT BCIE] -
CTBUE U3MEHEHHUs CTPYKTYPHI reHa (T. e. MOCIef0BaATEIEHOCTH
HyKaeorunos B JJTHK) uam xpomocoM U cIysKaT e AHCTBEHHBIM
HCTOYHHMKOM I'eHEeTHUYEeCKOro pasHoobpasus BHyTpHu Bujaa. Bra-
rofaps MOCTOSIHHOMY MYTAIIMOHHOMY IIPOLECCY BO3HHUKAIOT pas-
JIMYHBIC BADUAHTEI F€HOB, COCTABIAIONINE pe3ep8 Hacledcmeen-

Puc. 10.1. Ankxonckas mymayus y osey.
Cnpasa u 8 yenmpe — KOPOMKOHOZUe 0APAH U 06ua,
cae6a — 06Ua ¢ HOPMAJbHbLMIU HOZAMU
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Puec. 10.2.

Hopmanwvnstiit ysinaenox (A)
U Mymanmmbii, AUULEeHHbLL
oneperus (B)

Puc. 10.3.

Homunanmmuas mymayua —
omcymemaeue onepeHus Ha wee
y nemyxa

Hol usmenuusocmu. OqHAKO OECKOHEUHOE PasHOOOpasHe KH-
BEIX OPraHU3MOB, YHHKAJIBHOCTH KaKJJOT0 TeHOTHUIIa 00YCI0B-
JleHa KOMOUHAMUEH O UBMEHYUBOCTHI — MEePerpynnupOBKOM
XPOMOCOM B IIPOIECCE TOJIOBOTO PA3MHOMKEHHS ¥ YUYACTKOB XPO-
MOCOM B Iporecce KpoccuHrosepa. Ilpu aTom THIIe U3MEHUHUBO-
CTH CTPYKTYpa CaMHX I'€HOB M XPOMOCOM OCTAaeTCA TAKOM e, HO
MEeHAIOTCA COUYeTAHUSA HACJEeACTBEHHBIX 33/IaTKOB U XapaKTep
UX B3aMMOJEHCTBUSA B FeHOTHIIE.

Knacendumranua myrauui. MyTanuyu MoKHO 00beJUHATE
B IPyNIBI — KJACCU(PUIUPOBATH 110 XapaKTepy MPOABJIeHHS, 110
MeCTY WJIM II0 YPOBHIO X BO3HMKHOBeHHA. [IpHHIUNHANEHOMU
PasHUIIBI MEXAY MYTAMAMM, OTHECEHHBIMHA K TOM WJIA WHOM
rpyinme, HeT, TAK KaK UX 00BbeAUHSIOT HCXOASA M3 COO0parKeHu
yaobeTsa.

MyTtanun mo xapakrepy IpPOABJIEHUA OBIBAIOT JOMUHAHNL-
Hbimu U peyeccusnuvimu (puc. 10.3). BonsmmuHCTBO M3 HUX
PelieCCUBHEI M HE IPOABIAIOTCA ¥ I'eTepo3uror. 910 00eToATeIb-
CTBO OYeHb BajsKHO JJIf CYILIEeCTBOBAHUA BuAa. MyTamun oKasbl-
BAlOTCH, KaK IPABUJIO, BpDEeAHBIMH, IIOCKOJBbKY BHOCAT HAPYIIIE-
HHA B TOHKO cOanaHCHDPOBAHHYIO CHCTEMY OHMOXMMHUYECKHX
npeBpamenui. ObragaTeny BpegHBIX JOMUHAHTHEIX MyTAaNuii,
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Puc. 10.4.
Bpaxudaxmuaus

Y uenoeexa:

A — enewnult sud pyru,
B — penmezenozpamma,
noOKa3bl6aAUa,

Ymo KOpomKonaiocns
00ycA08AEHA CAUAHUCM
deyx pananz narvyes

cpasy e IPOABIAIIUXCA B TOMO- ¥ I'eTePO3UTIOTHOM OPraHu3-
Me, YACTO OKAa3bIBAIOTCA HEXKM3HECIIOCOOHBIMM M IOrubaioT Ha
caMbIX DPAHHHX dTamax OHTOreHesa.

IIpu u3MeHeHUHN yCJIOBUM BHEINHEH cpejibl, B HOBOI obcTa-
HOBKe, HEKOTOphIe paHee BpeAHELIE PelleCcCHUBHBIE MYTaIHH,
COCTABJAIONINE Pe3epPB HACHeNCTBEHHON N3MEeHUMBOCTH, MOTYT
OKA3aThCA MOJEe3HBIMH, ¥ HOCHTEN TAKUX MyTaouil MoIydaioT
HPEeUMYIIECTBO B IPOllecce eCTeCTBEHHOro oThopa.

MyTanuu HepegKo HOHUIKAIOT yKusHecrocobuocTs (puc. 10.5)
MM IJIOAOBUTOCTE. MyTamuu, pe3ko CHHUIKaloIue KHU3HeCIIo-
CcOOHOCTS, YACTHYHO MJIM IIOJHOCTHIO OCTAHABJIHBAIOI e DA3BH-
THE, Ha3bIBAIOT NOJAYJAeMANbHbLMU, A HECOBMECTHMBIE C JKHU3-
HBIO — JemaavHbiMu. ¥ UYelOoBEeKa K TAKMM MyTaludAM OTHO-
CHATCA penecCHBHBIN reH reMOpHINU, IPpUYEM Yy MYKYUH OH
HOCHUT IOJIyJIeTaJbHBIN XapaKkTep, & FOMO3UTIOTHBIE YKeHI{HHBI
0KAa3bIBAIOTCH HEKN3HECIIOCOOHBIMHA,

MyTanuu HoApasaensior 10 MecTy UX BOSHMKHOBeHuA. My-
TaIusA, BOSHUKINAA B IIOJIOBBIX KJIETKAX, HEe BJIUAET HA IPU3HA-
KM JJaHHOTO OPraHM3Ma, a MPoABJIAETCA TOJNBKO B CIAEAYIOIIEeM

Puc. 10.5.

ITpumep spednozo
delicmeun mymayuil.
«llonsawwue» Kypol,
zemeposuzomuble

no MYymanmHoMy 2eny,
ucnsLmuLeaOm
mpydnocmu

npu nepedeuiceHul
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Puc. 10.6. Cemena pwu. Creea — Ounaoudnsiii copm (2n=14),
cnpaséa — mempannouduuiit copm (4n=28)

noxkonenun. Takue Mmyranuu HassIBAOT zeHepamusHbvimu. Ke-
JIA UBMEHAIOTCHA I'eHbl B COMATHYECKHUX KJIEeTKaX, TaAKHe MyTa-
¥ MNPOABIAKTCA y AAaHHOTO OPraHU3Ma M He nepefalnTcs
NOTOMCTBY IPH IIOJI0BOM pasMHOeHuu. Ho npu 6ecniosiom pas-
MHOXXEHHH, €C/IM OPraHUu3M Pa3BHUBACTCA U3 KJIETKH WM TPYyII-
OBl KJIETOK, UMEIOIINX M3MEeHUBIIUMCH — MYTHPOBABIINNA —
I'€H, MyTaluy MOT'yT IlepejaBaTbesa noToMeTBy. Takue myranum
HA3BIBAIOT coMamuyeckumu. B pacTeHueBOCTBE COMATAYECKHE
MYTalU¥U UCIOJb3YIOTCA AJA BhIBEJEHUS HOBLIX COPTOB KYJ/Ib-
TYPHBIX pacTeHuii. [IpuMep coMmaTnyeckoil MyTanum y MiIeKo-
OUTAIOMUX — H3PeAKa BCTpeyaloleeca YepHoe NATHO Ha GoHe
KOPHYHEeBOH OKPACKH LIePCTH ¥ KapaKyJeBbIX OBell.

MyTauuw knaccupuumpyior
“ MO YPOBHIO MX BO3HUKHOBEHUA

1. Uamenenus, o0ycJIOBJIeHHEIE 3aMeHOH OMHOTO WM He-
CKOJBKHMX HYKJEOTH/OB B IpeJesiaXx OZHOIO I'eHa, Ha3bIBAIOT
2eHHbLMU WA moyKo8bimu myTanuamu. OHu BIeKyT 3a coboi
H3MEHEeHHA CTPYKTYPHl CTpOeHHUsA OeNKOB, 3aKJI0UYalOIHecd
B IOABJIEHUX HOBOM MOCJIE0BATEIBHOCTHA AMUHOKHCJIOT B ITOJIH-
OeNTHAHOU [eNH, U, KaK cleJCTBHe, UBMeHeHU PYHKIINOHAb-
HOM aKTHBHOCTH OEJIKOBOM MOJIEKYJIBI.

2. ameHeHNsA CTPYKTYPBI XPOMOCOM HABBLIBAIOT X POMOCOM-
HblMU MYTAIUAMHA, OTH MYTAIllUX MOT'YT BO3HHKAThH BCJAEACTBHE
yTpaTsl 4acTu XxpoMocoMsel. Eciu B yTpaueHHBINH YYACTOK BXOAAT
YKUBHEHHO BajsiHbIe I'eHBI, TO TAKAA MyTAIUA MOKET IIPUBECTH OP-
ranusm K rubesnn. IToreps veGonbmoit wactu 21-# XxpoMocoMsl
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y YeJIOBeKAa CAYIKUT NMPUIMHONW PARBUTHUSA y JeTeil THAMKeJOoro
sabosleBaHUA — OCTPOTO JeiiKo3a. B Apyrux ciydasx oTOpBaB-
MUHUCA YYACTOK MOJKET MPHUCOEAUHHUTHCA K HEroMOJIOIMYHOM
XpoMoOcOMe, B pe3yJibTaTe 4ero BOSHUKAeT HOBad KOMOMHAN M
reHOB, M3MEHSIONAaA XapaKkTep uX B3auMojelicTBIA.

3. K myTanuaM OTHOCATCA TaKyKe M3MEHEHUHA KapuoTH-
1a, KPaTHLIE HJIA HEeKpATHBIe ralIoMAHOMY YHCIY XPOMOCOM.
Benepersue HepacxoskgeHusi KaKoi-1ub0 mapel FOMOJIOTHYHBIX
XpOMOCOM B Meiose ogHa U3 00pas0BaBIINXCA MaMeT COLEePKHUT
Ha OJHY XPOMOCOMY MEHbIIE, 8 Apyras Ha OXHY XPOMOCOMY
foablle, 4eM B HOpMaJIbHOM railIonHOM Habope — anayn.aou-
dus. Cnusiiue ¢ HOPMAJAbHOM TANJIONJAHON raMeToil IpH OILIO-
IOTBOPEHUY MPHUBOAUT K OOPABOBAHUIO 3UIOTHI ¢ MEHBIIUM
U BONBIINM YHCJIOM XPOMOCOM IO CPABHEHUIO C JUILIOU AHBIM
HabopoM, XapaKTepHBIM Ui JaHHOTO BHja. B Takux cayuasx
HapyIlIeHre PreHHOTo 6ajiaHca CoOnpoBOsKAaeTCH HapylIeHneM pas-
putusa. WssecTHbll mpuMep — GonesHs [layHa y uenoBeka,
IPUUYNHA KOTOPOil — IPUCYTCTBUE B KAPHUOTHIIE TPEX XPOMOCOM
21-it mapel.

Y npocTedux U y paCTeHUH YacTo HabaogaeTes yBejnyde-
HHUe Yuclia XPOMOCOM, KpaTHOe ramiongaomy Habopy. Taxoe us-
MeHeHUe XPOMOCOMHOr0o Ha0opa HOCUT Ha3BaHUE NOJAUNIOUIUU.
Crenens ee ObIBAET PA3JHYHOM. ¥ MPOCTEHMIMNX YUCIO XPOMO-
COM MOJKeT YBeJIMYUBATHCA B HECKOJBKO coTeH pas. IlImpoko
pacnpocTpaHeHa MOJUIIONANS Y BeIcIIUX pacrerunii. C ysenu-
YyeHHeM YHCJIa XPOMOCOMHBIX Ha0OpPOB B KADUOTHIIE BO3PACTAET
HaJIe’XHOCTh N'eHeTUYECKON CHCTEeMBI, YMEHbIIaeTCHA OIaCHOCTh
CHHIKEHUA Ku3HecnocobHocTH B cnyuae myranuu. Iomunnon-
AWA HepeJaKo IOBLIIIAET KU3HecmocoOHOCTH, MIOJOBHTOCTEH
¥ Ipyrue )KU3HeHHBIe CBoicTBa. B pacTeHHeBOACTBE 3THM II0JIb-
3YIOTCH, NICKYCCTBEHHO IIOJIyYas MOJUILIOMHEIE COPTA KYILTYP-
HBIX PACTEHHii, KOTOPHIE OTJINYAIOTCA BHICOKON NPOAYKTHBHO-
crpio (pue. 10.6). ¥V BeICIIUX KHUBOTHBIX, HAIlpUMEp y MJae-
KONUTAKINHAX, MOJAIIONANSA BCTPEeYaeTcs JHIIbL B HEKOTOPBIX
TKaHAX, HAIPAMED B KJIETKaXx IIeYeHH.

CBowcTBa MyTauun

1. Myranuu BOSHUKAIOT BHE3ATHO, CKAYK0006pasHo.
2. Myranuu Hac/eLCTBEHHBI, T. €. CTONKO mepefalTcsa U3
IMOKOJIEHHA B IOKOJIEHHE.
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3. Myranuu ciay4aiiHEl 1 HEHANPABAEHHBI — MYTHPOBATH
MOKeT 1000 I'eH, BEI3KIBAA UBMEHEeHHEe KaK He3HAUNTeIbHbIX,
TaK ¥ XXKU3HEHHO BaYKHBIX IPU3HAKOB,

4. Oxau U Te Ke MYTaINN MOI'YT BOSHUKATE IOBTOPHO.

5. ITo cBOEMY POABJIEHUIO MYTALIAA MOTYT OBITH TOJIE3HbI-
MY ¥ BPpeAHBIMH, JOMAHAHTHBIMHA U PEIeCCUBHBIMHU.

CnocobHOCTh K MyTHPOBAHUIO — OIHO U3 CBOMCTB reHa. Ka-
KIad OTAeNbHAA MYTAI WA BEI3BIBAETCA KAKOH-TO NPAYHHOM, HO
B DOJIBIIMHCTBE CIYyYaeB 9TH NPUYNHBI HEM3BECTHHI. Myranmun
CBA3AHBI C M3MeHEeHUAMH BO BHeNIHel cpezie. ITo yOeAUTeIbHO
JIOKa3bIBAETCSA TeM, UTO IIyTeM BO3AeHCTBUA BHEIIHUMH (PaKTO-
paMu yaaeTcsa PesKo IHOBBICHTE HX YHCJIO.

Bnepsbie B onbITe pesKkoe MOBBINIEHUE YACTOTHI HACIEACT-
BEHHBIX U3MeHeHUH ObLII0 IOMYYEeHO ¢ IOMOIIBI0 PEHTTeHOBCKHX
aydqeii. Ilox ux BAMAHWEM YHUC/IO BOSHUKAOIINX MyTAIUA yia-
JIOCh HOBBICHTE OoJtee yem B 150 pas. DxcnepuMeHTaIBEHO MYTAIAN
BBIZBAHEI Y CAMBIX PA3HBIX OPraHU3MOB: OT DaKTEepHii 1 BUPYCOB J0
IBETKOBBIX pacTeHMil 1 Muekonuraomux. Kpome ryueii pearre-
Ha M Apyrux (opM HOHHU3UDYIOUIEeH paguanum MyTaluu
MOryT OBITH 00YCJIOBIEHBl XUMAYECKHMY B (DU3UIECKUMHU BO3-
AefiCTBUAMH: TEeMIEePaTypoil, U3BMEHEeHHEeM I'a30BOT0 pexKuMa,
BJIAXKHOCTHU H T. II. Biusinua, sarparnsaioniue nponeces: odme-
Ha BelecTB, ocobenno cuntea [IHK, okaseiBalor geficTBue U HA
MYTAIlHOHHBIA NPOHEcC. JKCIePHUMEeHTAILHO BEI3EIBAEMEIE HA-
CHeJCTBEHHbIE YKJIOHEHWA HOCAT HEHAIpPaBJIEHHBIA XapakTep
TakK Ke, Kak U ecrecrBeHHbIe MyTamuu. [lonyuenne myranumit
AMeeT M NpaKTHYEeCKOe 3HAYeHHe, TAK KaK MOBHIIIAeT TeHeTH-
yecKoe pazHooOpasue BHYTPH HNONYJANWHA WIW BUAA, CO3TABasA
MaTepHal JId HCKYCCTBeHHOro oTbopa.

Kombuuarusaas uaMesYnBocTs. U3aMeHYMBOCTE MOYKET OBITH
06ycIIoBIeHA He TONBKO MYTAIIMAMEA, HO M COYETAHUAMHE 0TI Th-
HBIX T€HOB ¥ XPOMOCOM, HOBasg KOMOMHAIINA KOTOPHIX IPH pas-
MHOMEeHVH HIPUBOAUT K U3MEHEHUIO OIpe/le/IeHHbIX [IPU3HAKOB
U cBOMCTB opranuaMa. Takoll THII M3MEHUMBOCTH HA3LIBAIOT
KOMOUHAMUBHOU HACJIEJCTBEHHOH H3MEeHYHBOCTRIO.

Kom6uaarnBHAS H3MEHUMBOCTH — HCTOYHHK OecKoHed-
HO OO/BIIOro HACJEACTBEHHOI'O pa3dHoobpasusd, HabJ0LaeMoro
y npejcTaBuTesen 1000 cucTeMaTHYeCKOM IPYIIILI 3KUBBIX Op-
raHu3MoB. B ocHOBe BOBHUKHOBEHHS PA3JIMYHBIX KOMOMHAIHHA

I'eHOB B TeHOTHIIaX OPraHMu3MOB JIEKHUT MI0OJIOBOEe PasMHOMEeHHe,

Inaea 10 \ 3aKoHOMEPHOCTU M3MEHYMBOCTI 307

BCJIEJICTBYE KOTOPOTO BO3HUKAET OTPOMHOe pagHoobpasue GopM
OpraHu3MOB.

Korza ke 1 Kak BO3HHKAIOT HOBbIe KOMOMHALMY I'eHOB?

BenmoMHEUM Me#H03 — NPOIlece coO3peBaHuA IpH 00pasoBaHUNA
MOJIOBBIX KJIETOK. B rmpotase nepBoro MeiioTHIeCKOro eJIeHud ro-
MOJIOTHYHBIE XPOMOCOMBI 0OMEHWBAIOTCA YIACTKAMHU. ITO NEPBLIN
YPOBEHB IIOABJIEHUA HOBBIX COYETAHUI I'eHOB NPH NepeKoMou-
HAIIUM TeHOB B I'PyINNax ClenJieHus BCJeNCTBUE KPOCCUHIOBE-
pa. BrocyieicTBMM BO BpeMs HE3ABUCHMOTO PACX 0K JeHUA IoMO-
JIOTHYHBLIX XPOMOCOM B NIEPBOM H JOYEPHHX XPOMOCOM BO BTO-
poM JejieHUsAX Melio3a Habuarozaercda (paHTACTUUECKOE YMCIO
KomOuHanuit. [Ina genoBexa, umewiniero 46 xpomocom, 0HO
cocrasiasger 246 BapuaHTOB DU y4eTe TOJbKO OAHOM MapHI aJl-
JIeJIBHBIX T€HOB B KaXKJOH M3 ABYX NOMOJOTHYHBIX XPOMOCOM.
Tlocneauunii ypoBeHb NPOABJICHHUA BHOBL 00pa3oBaHHBIX KOMOH-
HaIAi MOJKHO HaOII0ZaTh IPH CAUSHAY IOJOBBIX KJIETOK, IIPU-
HAJUIeYKanuX Pa3HbIM OPraHu3MaM.

Bce aTu npeoOpa3oBaHuA reHOMa, He U3MEeHAA CaMUX I'eHOB
¥ XPOMOCOM, MEHAIOT XapaKTep B3aunMoAeiiCTBUA I'eHOB, CO3/1a-
BadA OecunrcJIeHHOe MHOKECTBO YHAKAJIbHBIX TeHOTHIIOB.

W3 ananusa pacuiellIeHHd, He3aBUCHMMOTr0 KOMOMHMAPOBA-
HUA TeHOB, & TaKyKe UX B3aUMOAEHCTBUA BHAHO, YTO B Pe3yb-
TaTe HTHX INPOIECCOB MOI'YT BOSHUKATH HOBbIE HAC/IECTBEHHBIE
NPU3HAKH, UTPAINHe CYIIeCTBEHHYIO POJIb B DBOJIOIMOHHOM
npoiecce, KaK MexXaHu3M, obecriednBaOIHi coueTaHue Haubo-
Jiee IPUCIIOCOOUTEIbHBIX IPUSHAKOB M CBOMCTB JUIA BBIXKUBAHUA
OpraHU3MOB.

HcnonbayeTcs KOMOMHATHBHAA N3MEHYNBOCTD U B CeJIEKIIU-
OHHOU mpaKTHKe (cM. rnaBy 11).

Summary

-* Variation is a common property of all living systems

and means, the ability of organisms to acquire new
signs and qualities. Inherited variation is the appear-
ance of features due to changes in the structure of he-
reditary material, i.e. mutations, or to recombinations
of genes. Owing to inherited variation the genetic di-
versity of organisms is developed within the species,
producing the material for natural selection.
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OnopHble To4KMK

@ 1. M3MeHuYMBOCTH NpeAcTaBiaseT coboi Bceobee CBOIi-
CTBO JKMBBIX OPraHH3MOB IPHOOPETaTh HOBbIE IPH3HA-
KH H CBOMCTEA.

2. MyrauuaMH Ha3bIBAIOT H3MEHEHMS CTPYKTYphI Ha-
CJIe[ICTBeHHOT0 MaTepHaJia HAa Pa3HBIX YPOBHAX ero
OPraHu3aIHH.

3. KomOuHaTHBHAA M3MEHYMBOCTHh NPUBOAUT K 006pa3o-
BaHHIO YHUKAJbHBIX I'¢HOTHIIOB.

BOﬂpOCbI Ad NOBTOPeHWnA 1 3aaHuA

1. Kakue (hopMbl UBMEHUYHBOCTH BAM U3BECTHBI?

2. Ilpusenure KaaccuGUKADUIO MYTAIUH 110 YPOBHIO H3-
MeHeHHUI HacJaeICTBeHHOT0 MaTepuaa.

3. Yro TaKoe MOJHUILIONANA U KAKOBO ee 3HaueHHe?

4. IlepeuncnuTre CBOMCTBA MYyTAIHIA.

5. Ha kakHMX ypOBHAX BO3HUKAIOT HOBLIE KOMOMHAIINH Te-
HOB?

Hcnonbsys ciaoBapHbIi 3anac pydopur «TepMuuHOMOrHS»
u «Summary», IepeBeiuTe Ha aHIVIHHCKAH A3BIK NYHKTH «Omop-
HBIX TOYEK».

TepmuHonorus

D KaxgoMmy TepMuUHy, YKasaHHOMY B JIEBOM KOJIOHKE,
noa0epuTe COOTBETCTBYIOIEE eMy OIpefiesieHue,
NpUBEAEHHOe B IPABOI KOJIOHKE HA PYCCKOM U aHI-
JHUHACKOM A3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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2. Hacnencreennan
H3MeHYHBOCTH
Hereditary
variability

B. BosHuKHOBEeHUE HOBOI KOMOMHATTMA
I'eHOB B I'eHOTHIIE.

Appearance of new combinations of genes
in a genotype.

3. 'ennsble MyTalHH
Gene mutations

B. HaMeHeHHA CTPYKTYPHI XPOMOCOM.
Changes of chromosome structure.

4. XpomocoMHEIe
MYyTalHH
Chromosome
mutations

T'. Crioco6HOCTH JKUBBIX OPraHU3MOB
npuoGpeTaTs HOBbIE IPUBHAKH

H CBOMCTBA.

The ability of living organisms to acquire
new signs and properties.

5. 'emomusie
MyTaIHu
Genome mutations

H. IlprnobpeTeHne HOBBIX NPU3HAKOB U
CBOMCTE Ha OCHOBEe U3MEHeHH A
HACJIEACTBEHHOI'0 MaTepuaia.

Acquisition of new features and properties
on the basis of changes in hereditary
material.

6. KombunaTueaan
M3MEeHYHBOCTH
Combinative
variation

E. NameHennsa 9uciia XpOMOCOM B
KapHuoTHuIe.

Changes in the number of chromosomes
in a caryotype.

Bonpocs! ana obcyxaeHns

1. HaMeHYHBOCTH
Variability

A. Usmernenns crpyrypul JTHK
B IpeJesax reHa.
Changes of DNA structure within a gene.

2 Kak Bbl noEEMaeTe (OpPMHEPOBAHKE Pe3epPBa HACJIeACTBeHHOM
= M3MEeHYHBOCTH 7

C moMOUIBI0 KAKUX BO3JEICTBUI MOMHO IOBLEICHTE YaCTOTY

MyTanui?

IIpuBeguTe npEMepHl KOMOMHATHBHON H3MEHYMBOCTH,
BBITEKAIOIHE 3 3aKOHOMEPHOCTEl HacIeJOBAaHNA
NPU3HAKOB, BeisABIeHHbIX I'. Menpenem.
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1 0 . 2 = 3aBMCUMOCTDb NPOSABIIEHUS FTEHOB
OT YC/IOBUW BHELWHeN cpeabl
(peHOTUNNYECKAS N3MEHYUBOCTD)

Ha nposiBreHne reHa 3HAYHUTEIHHOE BIUSHUE OKA3bIBAIOT
Apyrue ressl, T. €. BHIDayKeHHE M'eHa B BHJIe IPU3HAKA 3aBUCUT
OT TeHOTHOHYECKOH cpexbl. Ha passBuTHe npu3HAKa BIMAIOT
M peryJsaTopHbIe CUCTEMBI OPIraHN3M4, B IIEPBYIO OUYepeib SHAOK-
puHHasa. Takue NpU3HAKH y NEeTYXOB, KAK APKOe ONlepeHue,
GosbImoit rpebens, XxapakTep neHus 1 TeMOp rosioca, 06y CIOBICHE
AeficTBHEM MYXKCKOTO IIOJIOBOTO ropMoHa. BBezienue ke mery-
XaM MeHCKHX NOJIOBBIX 'OPMOHOB BKJIIOYaeT 'edsl, OGYCJIDBJIH-
BalOIHe CUHTE3 B MeYeHH GEIKOB, BXOAAIMX B COCTAB KeJITKA
siinexaeTku. B HopMe 9TH reHEBI « paboTaT» TONIBKO Y Kyp. Cie-
AOBaTeJbHO, BHYTDEHHAA Cpella OpraHu3Ma TakKiKe OKa3bIiBaeT
CHJIbHOE BJIMsIHME HA IPOSABJIeHHEe I'eHOB B (hopMe Npu3HaAKA.

Kaxx st opranusM pasBuBaeTcs U 06MTAET B ONpefeIeHHbIX
BHEIIIHUX YCJAOBUAX, UCHBITHIBasA Ha cebe aeiicTBue GHaxkToOpoB
BHEIIHEH cpeibl — KoJIeOaHUN TeMIepaTypbl, OCBEIeHHOCTH,
BJIAXKHOCTH, KOJHMYECTBA U KauyecTBa MUIIM, a TaKKe BCTyIA-
eT BO B3aMMOOTHOIIEHHUA C JPYTHMH opranusamMamu. Bce atu

Puc. 10.7. Penomunuuecioe
U3MeHEeHUE OKPpacKU
wepemu 2uManaicKozo
Kpoauxa nod erusHuem
PA3NUYHBLX meMmnepamyp.
(OGesacHerHue 8 mexcme.)
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(haxkTOpPpEI MOr'yT H3MEHATH
mopdosornueckune u (HU3nN0-
JIOTUYECKHe CBOMCTBA oOpra-
HU3MOB, T.e. HX (eHOoTHI.
B aTom naparpade Oyzer pac-
CMOTpEHa U3MEeHYNBOCTH IIPH-
3HAKOB, BhI3BAHHAA [IEHCTBH-
€M BHEIIHHX 110 OTHOIIEHHUIO K
OPraHM3My YCJIOBUH CPEBI.

Ecnn y rumanaiicKoro Kpo-
suka (puc. 10.7, A) Ba cnuHe
BREIIIHIIATH Oeayio IIepeTh M
IIOMECTUTH ero B Xo0JoJh (uin
HAJIOHUTH XOJOAHYIO IOBA3KY)
(pue. 10.7, B), Ha aToM mecTe
BhIpacTeT uepHas IIepCTh
(puc. 10.7, B). Ecnu gepHYIO
MepeTh YAAJIUTh U HAJOMKUTH
TEIJIYI0O IMOBA3KY, BEIPACTET
oesias mepcers. [Ipu BeIpamn-
BAHUM THMAaNaiicKoro KpoJiu-
ka npu remneparype 30 °C Bea
mepeTs y Hero oOyzer Oesas. Puc. 10.8. Cmpenonuem obpasyem
¥ nmoromeTBa ABYX TAKUX OEJIBIX pasubvie no opme
KpOAHKOB,  BupAIEANOTO B S R,
HOPMAJIBHBIX YCIOBHAX, Oyaer Ha noeepxnocmu
0DBRIYHOE pacnpejiesieHue IUr- 80dvt (2) u 8 8ode (3)
MEeHTAa.

Taxkum 06pasom, uameHeHUA NPUIHAKO0E, 6bl36AHHbLE Qell-
cmeuem paxmopos aHeulHell cpedvl, He HAcLedYmcs.

OTMeTHM ellle 0JIHY 0COOEeHHOCTh H3MEHYHBOCTH, BEI3BAHHYIO
daxTopaMu BHeIIHE# cpeabl. JIMCTHA pacTeHUs CTPeJIoJIHCTa
(puc. 10.8) nim BogsiHOro JioTuka (puc. 10.9) umeror pasHyio
¢opMy B 3aBUCHMOCTHA OT TOr0o, HAXOAATCA JIH OHH
B BOJie WJIM B BO3AVINHON cpefe. ¥ BCeX CTPEJIOJIMCTOB B BOJE
OyAyT ANMHHEIE TOHKHE JUCTHA, & Y BCeX JIOTUKOB — H3pe3aH-
gele. TOUHO TaK e Moj AeHCTBHEM YILTPa(PHOIeTOBEIX JIyYe y
BCeX JII0Jieil, eClIM OHM He anb0OMHOCKH!, BOSHUKAaeT 3arap — Ha-
KOILIEHHE B KOJKe rPaHyJ IMI'MeHTa MeJIaHuHa, XOTA H B HeO{H-
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g — Puc. 10.10. Kpueas nopmot
o > pearxuuu:
o R a—0 — npedenbt
S S RS ' MmodudpurayuonHoi . . .
(o =" u3MeHUYUBOCTNU, a 6
/ e A A 8 — cpednsaa nopma - CreneHb BbIpakeHHOCTU NpuU3Haka
‘ ai e
7 41 4; 3HAKaM, KaK pasMephl cepAla HUJIM IOJIOBHOI'O MO3ra; Y HaceKo-
ey I MOOIIBLIAEMBIX pacTeHH# — (hopma u pasmeps! 1BeTKa. B To ke
J

Ocobu, %
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BpeMs# KOJMUYECTBO YKHPa B OPraHU3Me MJIEKOIMTAIOIIUX N3Me-
HSETCH B IIMPOKHUX MIpejesiax, OYeHb CHJIbHO U3MEHUYHMBBI pas-
Mephl JJUCTHeB PACTEHUH.

Croiicrea moguduranmii. Takum obpasom, MogupuKanm-
OHHAS U3MEHUYHMBOCTH XapaKTepua3yeTcs ClAeAyIOIMI OCHOBHBI-
MH cBoiicTBamMu: 1) HeHac/IeAyeMOCThI0; 2) 'PYNIOBBIM XapakK-
TepoM M3MeHeHH; 3) COOTHeCeHneM U3MEeHeHHUH JIefiCTBHIO OII-
pejiesieHHOTO (harTOpa cpejbl; 4) 00yCIOBIEHHOCTLIO IPEesIOB
M3MEeHUYHMBOCTY I'eHOTUIIOM (3TO O3HAYAET, UTO XOTA HallpaBJIeH-
HOCThH U3MEHEHHUH O{MHAKOBA, CTeIeHb H3MEeHEHUH Y PA3HBIX Op-
raHu3MOB Pas3JIA9IHA).

Puc. 10.9. Pasauvnasn gpopma Hadeodnvix u nodeéodHvix AUCMbes
Y 800aH020 ArOMUKA

HakKoBoii crenenu. Takum ob6pasom, Ha AeiicTBHE ONpPeAeIeHHO-
ro (haKTopa BHENIHEH cpe/ibl KAy blil BHJ OPTAHN3MOB Pearupy-
eT cnenu(UYeCcKH, U peaknus (B oopMe UBMEHEHHUA NPU3HAKA)
OKa3bIBaeTcsd CXOAHOH ¥ Bcex ocobeii ;anHOro Buja. 9To oberod-
TeJBCTBO mo3Bonmao Y. [lapBuHY HasBaTh HEHACJEJACTBEHHYIO
U3MEHYHBOCTD 2ZPYNNO80i Wi onpedenernnoil. BMecre ¢ Tem u3-
MEeHYHBOCTh IPHA3HAKA MO BIUSHUEM YCJIOBUI BHEIIIHEH CPebI
He OecrpegesbHA.

Ecau paccMoTpeTh NposiBJIeHHe KAKOT0-IM00 IPU3HAKA B IPYII-
e OPraHu3MoB, TO MOXKHO 3aMETUTh, UTO CTEIEHDb €0 BhIPAKEeH-
HOCTH Pa3iM4HA y Pa3HBIX OprasuamMos. OnHako 66/1b11as YacTh
ocobeii Gyzer o0afaTh cpelHUME 3HAYCHUAME M3YIaeMOro IpHu-
3HAKA WK CBOMCTBA U, YeM JAJIBIIEe OTKJIOHEHUS OT CpelHeH HOp-
MBI, TEM MEHBIIIee YHUCJI0 ocobeit OyaeT 061afaTh TAKUMH OTJIM-
gyuamu. CreneHs BapbUPOBaHUSA NPU3HAKA WJIH, ADYTUMH CJIO-
BaMH, Ipeaeasl MOAU(PHKAIIMOEHON H3MEeHYHUBOCTH, HA3KIBAIOT
nopmott pearxyuu (puc. 10.10). IIlupora HOpMBI peakuu 00y-
CJIOBJIEHA TEHOTHIIOM M 3aBUCHT OT BAXKHOCTH IPU3HAKA B JKU3-
HeJeATeILHOCTH OPraHu3Ma — B KOHEYHOM CUYeTe OT eCTEeCTBEH-
HOTO oTOOpPa. Y3Kas HOpMa PeaKIuy CROHCTBEHHA TAKUM IpH-

Summary

_* Acquisition of new signs and properties under the im-

mediate influence of environmental factors is called

phenotypic or environmental variation. They are usu-

ally observed in a group of organisms, affected by sim-

ilar environmental factors, are not inherited, and their

scales depend on the genetically determined limits of

\ variation. Due to phenotypic variation the pressure of

natural selection in the population decreases and the

organisms have an opportunity to adapt to changing
environmental conditions.
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OnopHble TOYKK

@ 1. MoaudurannoHHas H3MEeHIHBOCTE NPeICTABIgeT CO-
0011 c1ocOOHOCTH OPraHU3MORB IPUOOPETATh NPH3HAKH
MoJ HeMmoCPeACTBeHHBIM BO3[IeHCcTENEM (DPAKTOPOB OK-
py:xaouien cpeasl.
2. Monuduranuu He 3aTPAaruBalT CTPYKTYPY HACHeacT-
BEHHOr0 MaTepHaja.
3. Bo3aMoKHOCT, H3AMEHEHHH TOr0 HJIM MHOIO INPH3HAKa
mox aeiicreueM (pakTopa cpeasl onpeneaseTcas reHo-
THIIOM OpraHu3Ma.

Bonpock! Ansi NOBTOPEHUs 1 3aaaHns

¥, 1. IlpuBeanuTe NpUMepHl BIUAHHUA CcPeALl Ha NPOABICHUE
IIPA3HAKA.
2. IlpuBeauTe NIpUMepHl, JOKA3bIBAIOIINE HEHACICYEMOCTh
M3MEeHEeHU I IPU3HAKA, BHISBAHHBIX JAeHCTBUEM yCIOBUH
BHEIIHEH cpeJbl.
3. Ilouemy HeHaACJEJACTBEHHYIO U3MEHUYNBOCTh HA3BIBAIOT
I'PYIIIOBOM MJIM ONIPeAeJIeHHOM ?
4. Yto TaKoe HOpMa peaKmUun?
5. Yra)kuTe cBOMCTBA MOAM(DUKAIIHAINA.
6. CpaBHuTe CBOMCTBA MyTan Ui ¥ MoAM(buKani.

Hecnonsays cnoBapHblil 3anac py6pukr «TepMuHOIOrHA»
1 «Summary», nepeseuTe Ha AaHTVIMUCKHH A3LIK TyHKTHI «Onop-
HBIX TOYEK».

TepmuHonorus

D KaxxoMy TepMUHY, YKAa3aHHOMY B JIEBOM KOJIOHKE,
noabepuTe COOTBETCTBYIOIIEE €My OIpejeseHne,
NpUBEJEHHOE B IPABOI KOJIOHKE Ha PYCCKOM U aHT-
JUNCKOM fA3BIKaX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.
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1. Moaguduranmuon-
Hasg U3MEeHYHBOCTH
Environmental
variation

A. Tpaduueckoe BEIpakeHNe H3BMEHYHBOCTH
NpHU3HAaKa, OTpakaloliee pasMax Bapuanui
1 4aCTOTY BCTPEUAEMOCTH OTAEJBHBIX
BapHaHTOB.

A graphic image of variation for a feature,
showing the limits of variability and
frequency distribution of separate variants.

2. BapuanHoHHBIH
pAang
Variation row

B. Ilpegens MogudHUKATHOHHON
M3MEHYMBOCTHY; KpaliHue 3HAYCHHU S
BapHanAOHHON KPUBOM.

The limits of environmental variation, i.e.
the extreme meanings of the variation
curve.

3. BapmauuoHHAaA
KpHMBafg
Variation curve

B. IIpuoGpeTeHue HOBBIX IPUBHAKOB
HGBOﬁCTBBIKBYHBT&TQHEHOCDQHCTBEHHOPO
BO3eHCcTBHA (DAKTOPOB CPebl HA PABBUTHE
NpPHU3HAKA, HE 3aTPATHBAIOLIEro FeHOTHII.
Acquisition of new signs and properties
under the direct environmental influence,
that is not connected with changes in

genotype.

4. Hopma peakuumn
Reaction norm

T'. Pag M3MeUHBOCTH KOHKPETHOTO
IpH3HAKa, CAarauiiica U3 OTAeIbHBIX
BaApHAHT, paCnoJIOMKeHHBIX B IOpALKe
HapacTaHUA WJIH YOBIBAHUA BHIDAKEHHOCTH
IIpH3HAaKa.

A row of different types of development
for a certain feature, that is combined from
separate variants in decreasing or
increasing order.

Bonpocskl ans obcyxaeHus

2 Kax orpaskaercs BausgEue (DAKTOPOB OKPYKAOIIEH CPeAbl
= Ha OPOSABJIEHHUHU KAYECTBEHHBIX ¥ KOJHYECTBEHHBIX
NPH3HAKOB?
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B uem mosker sakmouarses GHONOrnUecKoe 3HAYCHIE
npeobpasoBanusa GeHOTHIIA HOL AEHCTEAEM thaxTOpOB
cpenbl De3 HBMeHeHU I regoTHIa?

Kax mmupoTa HOPpMEI peaKHU MOMET BIUATEL Ha
npucnocobleHne K KOBKPEeTHBIM YCIOBUAM obuTanma?

0630p n3yyeHHOro matepuana rnaebi 10

OCHOBHbIe NONOXeHUs

M3aMeHuYMBOCTBIO HASBIBAIOT CIIOCOOHOCTH JKHBBIX OPraHM3-
MOB nNprobpeTaTs HOBbIE NPU3HAKH ¥ CBOiicTBa. VI3MEeHUYMBOCTE
OTpa’kaeT BSAMMOCBA3H OPraHU3Ma ¢ BHEIHeH cpeioii.

Pasnuuaior Hac/IeCTBEHHYIO, U TeHOTHITMYECKYIO, U He-
HacCJIe[ICTBEHHYIO0, WIHN MOAUPHUKALIHOHHYIO, U3MEHUHBOCTE.

MyTanuoHHas H3MEHYNBOCTD 3aK/II0UAETCS B HAPYIIEHUAX
CTPYKTYPEI I'€HOB, XPOMOCOM HJIM B M3MEHEHHWH YHMCJIa XPOMO-
COM B KapHOTHIIE.

Bararonaps mocTosHHOMY MyTaIMOHHOMY MPOLECCY BOSHMU-
KalOT pasJIuvYHble BADUAHTHI IeHOB, COCTABJIAIOIIMAE Pe3epB Ha-
cJIeICTBeHHON H3MEeHYMBOCTH.

MyTanuu cryuaifHbl 1 HEHATIPABJIEHHEI, OIBAIOT reHePATHB-
HBIMH ¥ COMaTUYE€CKUMH; IO XapaKTepy IPOABJEHUA Pa3Inya-
10T JOMHUHAHTHbBIE U PEIleCCUBHEIE, a 110 3HAYEHUIO — IT0JIe3HBIe
H BpeIHBIE MYTAIAH,

Kom6unaTuBHOM HACIeACTBEHHON H3MEHUYMBOCTHIO HASBIBAIOT
COYeTaHUsA OTHENbHBIX MeHOB U XPOMOCOM, HOBad KOMOMHAIINA
KOTOPBIX NPH Pa3MHOKeHUM NMPUBOJUT K M3MEHEHHIO Onpese-
JIEHHBIX IDU3HAKOB U CBOMCTB OpranuaMa.

KoMburaTuBHAA H3MEHYHMBOCTE OOYCIOBINBAET IOABICHIE
HOBBIX HACJIEZICTBEHHBIX IPHU3HAKOB, HTPAIOIINX CYIIECTBEHHYIO
DPOJIb B 3BOJIIOIIHOHHOM ITPOILECCe.

Wsmenenus NpU3HAKOB U CBOWCTB OPraHU3MOB, IPOUCX 01 -
Iue 1o/ HeMoCPeACTBeHHBIM BIUAHUEM (PaKTOPOB Cpebl U He
3aTparuBaioniue reHoTHuIl, HaselBalTceA Monuduranuamu. Ta-
KH€e H3MEeHeHUA IPU3HAKOB He HACHeAVIOTCH.

Crenens BappupOBaHMS NPH3HAKA — IpPeNeabl MOAU(pHUKA-
OHUOHHOW UBMEHYMBOCTH — HA3BIBAIOT HOPMOM PeaKIUH.

Moaudukannonsas U3MEHUYMBOCTh XapaKTePU3YeTCs: He-
HacJaelyeMoCThI0, 'PYNIIOBEIM XapakTepoM H3MeHeHUit, COOTHEe-

ceHHeM M3MeHEeHui NefiCTBHIO onpe/ieiIeHHOro (hakTopa cpessl,
06yCIOBIEHHOCTHIO IIPEZeJIOB H3MEeHYUBOCTH M€ HOTUIIOB.

MpobnemHble obnactu

B ueMm 3aKJOUAIOTCA PAa3IUuYNA B HaclIeAOBaHWM COMaTH-
YeCcKHX M reHepaTHBHBIX MyTanuii? KakoBo X 3Ha4YeHHe JJd

OT/AeIBHOTO OPraHU3MAa U [eJIoTo Buja?
Kakue MeXaHM3MBbI MOI'YT JIEXKATH B OCHOBE IIOABJICHUA MY-

TanHil Y JKUBBIX OPraHU3MOB?
B ueMm 3aKJII0OYAIOTCA MPUAHIUILL KIacCH(UKAIUA HaCTIel-

CTBEHHOU U3MEHUYHBOCTH ?

MpuknagHble acnekTbl

Kax uHAyIMpOBaHHEIE MYyTAallWH, BhI3biBaeMble B jabopa-
TOPHBIX YCJIOBUSX, MOYKHO UCIIOIb30BATD VIS IOTYIeHU A HY K-
HEIX YeJIOBEKY IPU3HAKOB Yy MUKPOOPraHu3MOB?

Kakwne (akTophl OKPYIKAIOIEei Cpe/ibl MOTYT AKTHBH3HPOBATEH
MYTaIMOHHBIN IIPOIECC ¥ KUBBIX OPraHU3MOB, 00HUTAIOIIVX B TIPH-
POJHBIX YCAOBUAX?

Kaxum 06paszoM MOTyT OBITH 3aKpeljieHbl BHOBb BOSHUKIINE
B peayJibTare KOMOMHATUBHON H3MEHYMBOCTH IEHHBIE IIPU3HA-

KH u cBoiicTBa?

3agaHun

IIpuBenuTEe IPUMEDEI reHHBIX, XPOMOCOMHBEIX ¥ T€HOMHBIX
MYTaIui y JKUBOTHEIX U PACTEHHH.

ITpuBeanTe IPUMEpPHl TPU3HAKOB, XapaKTePU3YIOIIUXCS IITH-
pOKoit 1 y3Kkoit HopMoii peaknuu. OObACHUTE, KAK OHU BIAAIOT
Ha TpUCIocobIeHIe OPIraHU3MOB K cpeJie 00uTaHus:.
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OCHOBbI
cenekuumu

Budvt u podut, zenemuyecku Gausicue nencdy coboii,
xaparxmepusyiomes moxdecmeenHolmu padamu
HacedCMeeHHOl USMEHLUBOCU ¢ MAKOI NPAGUILHOCTbIO,
4mo, snaa pad gopm 0dnozo euda, moxHo npedaudensv
Haxoxcdenue moxcdecmeennvix popm dpyzux eudos u podos.

Axademux H. H. Basuaos

ITpaxmuuyeckoe sonnowenue 3axKonos
HacaedcmeeHHOCMU

U USMEHYUBOCMU HAWLILO OMPANCCHUE

8 CeNeKYUU HUBOMHBLX, PACTEHUIL

U MUKDPOOPZAHU3IMO8 KaK cnocoba
6bL6€0€HUA NOLC3HBLX 05 YeN08eKa nopod
U copmos opzaHu3mos.

B smoii znaee 8vL nosnaxomumecs

¢ memodamu ceneKyUOHHOU npaKmuKu
U HEKOMOPbLMU pe3ysbmamamu pabomawl
YHueHvlx, yanaeme o0 npuemax,
UCTLONLb3YeMbLX 8 OULOMEeXHONL02UL.

Mnasa 11\ OcHoBbI cenekumm 319

Cenexnus (or nar. selectio — orbop) npeacrasiasger coboi
HAYKY O CO3JaHUU HOBBIX U YAYYHICeHUH CYIIECTBYIOMUX OPOA
JOMAIIHUX XHABOTHBIX ¥ COPTOB KYJBTYPHBIX pacTeHuii. Bme-
CTe ¢ TeM IO/ ceJeKIAel NIOHUMAIOT U caM Mpolece U3MeHeHU A
JKUBBIX OPraHW3MOB, OCYIECTBJIAEMbIH YEJI0BEKOM JJisi CBOMX
norpebHOCTEH.

B npomecce cTaHOBJIEHHA YeJI0BEKA KaK BU/a eMy IPUIILIOCH
HE TOJBKO 3allMIIaThCA OT AUKUX 3Bepeil, yeTpauBaTh yOerxu-
mia 1 T. 1., Ho U obecneunsars ceda numei. ITouck creno0bHBIX
pacTeHHWil ¥ 0X0Ta — He OYeHb HaJ(e)KHBbIe MCTOYHHKH IHIINH,
7 TOJI04 ObLI MOCTOAHHBIM CIYTHHKOM II€ePBOOBITHBIX JIIOZEH.
EcrecTBeHHBI 0TOOD HA HHTEJJIEKT ¥ Pa3BUTHE 00IeCTBEHHBIX
OTHOIIeHHUH B IepBOOBITHOM JIIOJCKOM CTa/le CO3/1aJii BOZMOXK-
HOCTH OPraHM3aI My HCKYCCTBEHHOM Ccpe/ibl OOMTAHUA AJIS YeJsI0-
BeKa, YMEeHbIIAIOIe! ero 3aBUCUMOCTH OT IIPUPOJHEBIX YCIOBHIA.
OfHMM U3 KPYIHEeMIINX JOCTH)KeHUI YeJIoBeKa Ha 3ape ero pas-
BHTHSA CTAJIO CO3MaHNHE NOCTOSHHOIO HCTOYHUKA IPOAYKTOB ITH-
TAHWUSA IYTEM OOMAIIHUBAHNAA JUKHX KUBOTHBIX ¥ BO3/1€JIbIBA-
HUA PacTeHu,

11 1 . CozpgaHue nopopg XXUBOTHbIX
M COPTOB pacTeHun

Bo3HMKHOBEHNE HOBBIX IIOPOJ, JOMAIITHMX XUBOTHBIX U COP-
TOB KYJAbTYPHBIX PACTEHNH CTAJI0 BOSMOKHO BCJI€/ICTBHE CYIIe-
CTBOBAHMA Y MUKUX BHAOB KOMOMHATUBHOI HAC/Ie[CTBEHHOM U3-
MEeHYMBOCTH KaK pe3yJabTara I10JOBOr0 Pa3MHOKeHU A U orbopa,
IPAMEHAEeMOro 4eJoBeKoM. I{MBOTHBIE U PACTeHU s, BhIBE/IeH-
HbIe YEeTOBEKOM, UMeloT 00Iue YepThl, Pe3K0o OTIIMYAIOIHe HX
OT AMKHUX BUAOB. ¥ KYJIBTYPHBIX (DOPM CHJIBHO Pa3BUTHI OT/JENb-
Hble IPpU3HAKH, DecroJie3Hble NN BPeHbIe [JIfA CYIeCTBOBAHUSA
B €CTEeCTBEHHBIX YCJOBHAX, HO HOJIe3HBIe ANA uvenosexka. Ha-
npUMep, cnocobHOCT HEKOTOPHIX nopox Kyp Aasarsk 300 u Go-
Jiee AWIL B IOJ JHIIeHA OHOJOrHYECKOr0 CMBICIA, MOCKOJBKY
TAKOE KOJHYECTBO AU, KYyPUILA HE MOYKeT HaCHKUBATE. MOKHO
NPUBECTH MHOKECTBO MOAOOHBIX NPUMEPOB, OTHOCAINUXCH He
TOJBKO K X03AHCTBEHHO MOJIE3HBIM IIPU3HAKAaM, HO ¥ K IeKopa-
TUBHBEIM — Y rojiybeii, GOMIIOBBIX METYX0B, HEKOTOPLIX IIOPOA
cobak.
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11.1.1. PasHooBpa3zue u NnpoayKTUBHOCTL
KYNbTYPHBIX pacTeHnn

Bce coBpemenHbIe fOMANITHAEE JKUBOTHBIE U BO3/IE/ILIBAEMbIe Ue-
JIOBEKOM PaCTUTEIbHBIE KYIbTYPHI IPOM30IILIH OT AUKUX IIPEIKOB.
ITponiece npespalmesns IMKAX }KUBOTHBIX M PACTEHHN B KYJILTYD-
HbIe (QOPMBI HA3BIBAIOT 0domautHusauem. OHO HAYAIOCE, I10-BH-
AUMOMY, CO CJIYyJaiTHOTO BhIpaIliuBAHUA MOJIOJAHAKA AUKUX KHBOT-
HbIX. HeKoTophIe 0Ka3anuch CriocOOHBIMY CYILIIECTBOBATE B KOHTAK-
T€ C YeJJOBEKOM M HAYaJIM PasMHOMKATHCA B CO3MAHHBIX IS HUX
YCIOBHAX. ITOT NPOLIECC IIMPOKO M3BECTeH yke 6—8 Thic. ser.
HimeHHO B 5T0 BpeM# YeJIOBEK BOBJIEK B KYJIBTYPY OOJNBITAHCTBO
JKUBOTHBIX ¥ PACTEeHUH, UCIIOJb3YEeMEIX M ITIOHBIHE.

Pasameps! ¥ NPDOAYKTHBHOCTE KYJILTYPHBIX PACTEHUH BEILIIe,
YeM y POACTBEHHBIX IMKHAX BUAOB, HO BMECTE C T€M OHH JIKIIEeHbI
CPEeACTB 3amUThl OT HMOEJaHUA: FOPEKUX MU SAJOBUTHIX Be-
IIEeCTB, MIAIO0B, KoJovyek. [lyisa 6oee NoIHOro yA0BI€TBOPEHUA
NHUINEeBBIX ¥ TeXHUYECKHUX NMOTPeOHOCTeH Yes0BeKa CO3MalnTCs
BCE HOBBIE COPTA PACTEeHUI ¥ MOPOJLI }KUBOTHEIX C 3apaHee 3a-
JaHHBIMU cBoMicTBaMu. PaspaboTka Teopru M MeTONOB CO3IaHUA
¥ COBEPIIEHCTBOBAHUA IOPOJ XMBOTHBIX M COPTOB paCTeHUM
npejcTaBiasgeTr npeaMer cedeknuu. CeneKnmoHepsl HCCIelyIOT
crienudUUECKUe 3aKOHOMEPHOCTH 9BOJIONMY OMAIITHIX JKHBOT-
HBIX ¥ BO3/IeJIbIBAeMbIX PACTEHH, IPOUCXOAAIICH N0/ HAMpPaB-
JAOIAM BIUSTHAEM YeJI0BeKa.

11.1.2. UeHTpri MHOroobpasus
N NPOUCXOXALHWUS KyNbTYPHbIX pacTeHumn

Yenex ceneKMOHHOM paboThI 3aBUCUT IJIaBHEIM 06pasoM oT
reHeTH4YecKoro pasHooOpasusa HCXONHOM I'DYNIIBI PACTEHWH HJIH
JKHBOTHBIX. Mexx 1y TeM reHO(OH CYIIECTBYIOIMAX MOPOJ dKHBOT-
HBIX MJIM COPTOB PACTEHUI, ECTECTBEHHO, MeHee paszHooOpaseH 1mo
CPaBHEHMIO € TeHO(OHIOM UCXOLHOTO AuKoro euna. [loaromy npu
BBIBEJIEHHH HOBBIX COPDTOB pac'reanﬁ H mopoa MHUBOTHBIX OY€HB
Bad»Hbl NOMCKH W BBIABJEHHEe IIOJIE3HBIX INPHU3HAKOB Yy JHKHX
IIPeJIKOB.

C nenbio nsydeHNs MHOT000pa3us u reorpauuecKkoro paciupo-
cTpaHeHUs KyJbTypHBIX pacreHuit H. Y. BaBuios opranusosan

MHOTOYHCJIEHHBIE DKCOEeAUIIUN KaK B IIpejiesiaX TeppUuTOPUH Ha-
I1e# cTPaHbl, TAK M BO MHOTHE 3apy0erxHbIe cTPaHbl. B pe3yib-
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TaTe 9TUX AKcIeAuIAil 6B coOpan OrPOMHBIH ceMeHHOM MaTe-
puaJ, KOTOPbIA OB MCIOJIL30BAH /A CeNeKIMOHHOU paboThl.
H. /. BaBuos BelIeTAI 7 IEHTPOB IPOUCX O ASHUA KYJIbTYPHBIX

pacTeHuit.

Tabanummall.l

IleHTpHI MPOHCXOKACHHA KYIbTYPHBIX PACTeHM
(o H. A. BaBuaosy)

Haasanue T'eorpaguyeckoe Pojausa KyJBTYPHBIX
IeHTpa HOJOKEHHe pacTeHHit
Tponuueckan Wuaus, |Puc, caxapHsiil TPOCTHUK,
10mno0- HazoxuTai, IUTPYCOBBIE, OTYPer,
A3ZMATCKHI 1O0:xunit Kuraii, faxaakan, YepHBIH neper
rponuaecknit  |o-Ba IOro-Bocrounoit |u ap. (50% KyaAbTYpPHBIX
Aszun pacTeHuil)
X Cos, 1poco, rpeunxa, 1jio-
HEHTPMBH!’T.H . |moBEIe u OBOIIHBIE KYJIBTY-
Bocrouno- u Bocrounsrii Kuraii, DBt GAMBA, EHITHS, Delb-
AZUATCKMIH Anouus, Kopesn,

Taitsasb

Ka 1 ap. (20% xkyJabTypHBIX
pacTeHui)

Hro-zanagno-

Manas Asus,
Cpenuasa Asusd,

Imenunna, poxs, 6000BEIE
KYJIbLTYPbl, JIEH, KOHOILIA,
pena, MOPKOBb, YeCHOK,

a3uaTCKui Adrasucras, BUHOrpaa, abpukoc, rpyiia
IOro-Bananuas Waausa (u ap. (14% KyJIsTYPHBEIX
pacTeHuit)
Kanyera, caxapHas CBeKJa,
CpenuzemHo- Crpans! o Heperam MAaCJIMHBI, KJIeBep, YeueBH-
MOpCKHi CpeanseMHOro MOps 1na, kKopmoesie Tpassl (11%
KYJIBTYPHBEIX PACTEHHH)
Teepjas nuieHUNa, AIMEHb,
AbGuCcCHHCKHIT ASRECHRCEO0: HOrORLe KoeitHOe lepeBo, copro,
Adpakn GaHaHbI
Kyrypysa, JIHHHOBOJIOK-
HenTpansao- A ey Metaiin HHUCTBIN XJIONYATHUK, Ka-
AMEepPHKaAHCKHI K¥ao, TeIKBA, Tabak
H0:knH0- I0smag Aneprua Kaprodens, anaHac, XHHHOE
., |Bmoss sanagHOTO
AMEpPUKAHCKHH JEPEBO

nobepexba

11— B. B. Baxapos, 10 k.
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lepaunyHbIR UEHTPLI NPOUCXOXKAGHWA KYNbTYPHBIX BUAOE PACTEHMi:

| — Kuraitcko-AnoHekuii Vil — CpepmzemHOMOpCKMiA
Il — MHpoHeauicko-UHAOKUTaRCKM Vill — AdpukaHckwii
Il\l; = ”Abcmanﬂﬁcmﬁ IX — EBponeitcko-Cubupckuii
HADCTAHCKMIA X — UeHTpansHoamepukaHcKuit
V — CpenHeasuarckmin X1 — KOxHO-AMEpUKaHCKMIA
VI — Nepeaxeasnarckuit Xll — Cesepo-AMepuKkaHcKuii

Puc. 11.1. Hepeuunvie yenmpor npoucxoxoenus
KYAbMYpHbLX 8U008 pacmenuil

Havaras H. 1. BaBuiossim pa6ora 6b11a Ipojio/KeHa Apyru-
MU OOTAHMKAMM; [OCHE PANA YTOUHEHHUH B HACTOdAlee BpeMs
HacYUThIBaeTcs 12 NepBUYHBIX HEHTPOB IPOUCKOIKACHU S KYJb-
TYPHBIX pacreHuit (puc. 11.1).

IlenTphl NPOMCXOMKACHUSA KYIBTYPHBIX PACTEHUH, KAK I10-
Ka3bIBAIOT APXEOJIOrHYeCKHe MCCJIe/JOBAHUSA, TECHO CBABAHBI
C pauoHaM¥ OJOMAIIHUBAHWA KUBOTHHIX. Takue pernoHs mo-
MY4HIN HAasBaHUe yenmpos domecmurayuu (or nar. domes-
ticus — pomamnmii). MHOroUHCIEHHBIE 300JIOHYECKHe HCCIIe-
AOBAHUA MOATBEPAMIIH, YTO JJIA KaXKJAOro BHAA AOMALIHHX
JKUBOTHBIX, HECMOTPSA Ha 00HMJIMe IOPOJ, CYIECTBYeT, KaK mpa-
BHJIO, OJJHH JUKHUH IPEeAoK.
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11.1.3. 3aKoH roMONOru4ecKnx paaos
B HACNeACTBEHHON U3MEHYUBOCTH

Ha ocHoOBe uayyeHHus dorareiiniero KOJJIeKIMOHHOr0 MaTe-
puasa H. M. BaBuoBsiM GblIN CleJIaHBI BayKHbIe 00001eHu,
MOCIYKHUBINNE KPYIIHBIM BKJIAZOM B TEOPHIO CEJIEKIIUH.

MsyueHue HacJeACTBEHHONW M3MEHUYMBOCTH Y KYJBTYPHBIX
pacTeHmit 1 ux npeaxos nossosuuiao H. V. Basunosy chopmyin-
pPOBATH 3aKOH POMOJIOTHYECKUX PAZOB HACKEACTBEHHON N3MeH-
qyuBOCTH: « Budbl u podsl, zeHemuyecku Oau3Kue, xaparxme-
PU3YIOMCA CXOOHLLMU PACAMU HACAEOCMECHHOUL U3MeHYU-
gocmu ¢ MakKoil. NpasunlbHOCMbIO, 4mMOo, 3HAA pAd Gopm
6 npedenax 00n0z0 8UAA, MONCHO npedeudems HaAx0NCDeHUe
napaanenvhvlx opm y opyzux 6udos u podos. Yem Gruiice
2eHemuuecKu pacnonodHenvl 6 obuleil cucmeme podsl U 6U-
AL, mem noarnee cxodcmeo 8 padax ux uamenyueocmu. Lle-
Able cemeiicmaa pacmenuil 8 obuem xapaKmepusyomces on-
pedeneHHbIM YUKAOM USMEeHYUBOCTNU, NPOX0daueil yepe3 éce
podoL u 8UdbL, COCTNABAAIOULUE CEMEUCTNEOY .

Ha npumMepe cemeiicTsa 3naxkopsix H. V1. Basuios nokasad,
YTO CXOAHBIE MYTANUH O0HAPY>KHABAIOTCA Y IEJIOr0 PAJa BUAOB
aToro cemeiicrBa. Tak, depHasd OKpacKa ceMsH BCTpedaeT-
¢ y PIKM, NMINEHUIbl, AYMeHs, KYKYPYy3hl B psaja APYyrux 3a
HCKJIIOYeHHEeM OBCa, Ipoca M TeIpes, yAJUHeHHaa GopMa 3ep-
Ha — Y BCeX M3YUYeHHBIX BAJOB. Y }KUBOTHBIX TaKyKe Habmona-
I0TCHA CXOAHBIE MyTamuu: aJbOMHU3M U OTCYTCTBHE IIEpPCTH
y MJIEKONUTAIOUIHUX, aJIbOMHU3M M OTCYTCTBHE NePheB Y ITHIL,
KOPOTKONAJIOCTH Y KPYIIHOTO POTaToro CKOTa, oBell, cobax, mTull.
HexkoTopble HacaeACTBEeHHbIe 3a00/I€BaHUA U YPOACTBA, BCTPE-
galon(uecs y 4eJIOBeKa, OTMEYEHBl ¥ Y HEKOTOPHIX }KUBOTHBIX.
K UBOTHEIX ¢ TAaKUMM 60JIE3HAMY HUCTIONB3YIOT B KAYECTBE MOJIeJIH
AJ1A u3ydenus Aedexrros y yesoBeka. Hanmpumep, KarapakTa rja-
3a OnIBaeT y MpllIei, Kpeic, cobak, jomanei; remopuand —
Yy MBIIIH W KOIIKH; Anaber y KpbIChl; BPOKJEHHAA IJIyX0oTa —
Yy MODCKO# CBUHKH, MbIIIH, cobaku u T. 4. To, uTo cxonubIe, Ha-
clle/ICTBeHHO 00yCIOBIeHHBIe HADYIIeHUA KU3He1eATeTbHOCTH
BCTPEUAIOTCA Y IpeACTaBATE el pa3HbIX BUAOB OJHOIO M TOTO
JKe KJacca — KJacca MIeKOMUTAKIINK, yOeAuTeTbHO NOATBED-
KIAeT 3aKO0H MOMOJIOTUUECKHAX DANOB HACJIEACTBEHHOW M3MEH-
yupocTH. [losiBIeHTe CXOAHBIX MyTAUi 00BACHAETCA ODIHO-

11%
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CTBIO IPOUCXO0KACHUA e HOTUIIOB. B mponecce BO3HUKHOBEHUSA
HOBBIX BHJOB OT OJHOI0 IpeAKa Pasjinuud MeXXAy HUMH yC-
TaHaBJHBAKTCA TOJNBKO IIO YacCTH I'€HOB, oﬁycnoannsammnx
yCcoemiHoe CyIleCTBOBAHNE B KOHKDETHHIX YCJIOBUAX. MHOrHe
TeHBl Y BUJIOB, MMEIOIIUX 06IIee IPOUCXOMKIeHNe, OCTAIOTCS He-
M3MEHHBIMH ¥ IIPU MYTHUPOBAHUH JAIOT CXO/JAHbIE IPU3HAKH.

Taxum obpasom, oGHAPYIKEHME CIIOHTAHHBIX MM WHAYIIH-
POBAaHHBIX MyTanuil y OZHOIO BAJA JaeT OCHOBAHUE JJIA IIOMC-
KOB CXO/IHBIX MYTaIllil Y POJICTBEHHBIX BU/IOB PACTEeHUH HUIIN KH-
BOTHBIX.

3axkoH roMOJIOTHYEeCKHX PDSAO0B H&CJIB,E[CTBEHHOﬁ H3MEeHYHBO-
CTH YCIIEIITHO HCIIOJIb3YEeTCH B CeJIEKIIHOHHOM npakTuke. Padora no
CO3JJaHHIO CeMEHHBIX KOJUIEKIINH COPTOB KYJILTYPHBIX PACTEHUH 1
UX JAHKOPACTYIIMX NpPEeAKOB, HAYAJN0 KOTOPOM MOJIOMHUI
H. W. Basunos, B Halle BpeMs IpoAo/Kaerca. B mamreii crpane
B HaCTOALlee BpeMa KOJJIeKIudA BKIouaeT 6onee 320 ToIic. 00-
pasnos, orHocAmuxca k 1041 Buay pacrenunii. Ciofa BXogaT nu-
KHe BUJBI, COPOAUYN KYJNbTYPHLIX PACTEHUI, CTAPbIE MECTHLIC
copTa, BCe JIydllleeé ¥ HOBOE, YTO CO3JAaHO 3a IIocJeJHee BpeMs
YCUIUAMHU CeJIEKIIMOHEPOB BceX cTpaH mupa. W3 muposoro
reHo()oHia y4eHbIe BBIZENAIOT F'eHETHYECK e HCTOYHUKH X035 -
CTBEHHO HEHHBIX IPHUBHAKOB: YPOXKAWHOCTH, CKOPOCHEJOCTH,
YCTOHYUBOCTH K GOJNIE3HAM M BpEeJHTENAM, 3aCYXOYCTOHIHBO-
CTH, YCTOMYMBOCTH K IOJIeraHuio # Ap. CoBpeMeHHBbIe reHeTHYe-
CKU€ METO/ABI AalT BO3MOKHOCTE JOOMBATHCA B CEJIEKIIUN pac-
TeHHW OYeHb KPYNHBIX ycrnexoB. Tak, uCnoab30BaHNe MEeHHBIX
r'eHOB JOHKOI'O 3(1)HOIICROI‘O AYMEHdA TIIO03BOJHJIO CO3IaTh

BBIZIAIOIIUICH 110 NIPOAYKTHBHOCTH COPT APOBOro suMens Oxec-
ckuit 100.

OnopHble To4KK

@ 1. BoraTelmuii KOJNJIEKIMOHHBIN MaTepuan cobpan
H. H. BaBuoBBIM B pa3JH4YHBIX paiionax mupa. Ero
H3Yy4YeHHe MO3BOJIHJIO BRIABHTE POAMHY M THKHX npemn-
KOB MHOTMX KYJBTYPHBIX DaCTeHUH.

2. Pazeutne uaeir H. H. BaguioBa mo3BOJNJIO BhIge-
JuTh 12 NeHTPOB NPOMCXOMKACHHA KYJILTYPHBIX pac-
TeHHH.

Bornpockt Ana noBTopeHus 1 3afaHuns

1. Yem oT/iMUaIOTCA OflOMAIIHEHHBIE M KYJIbTYPHBIE OPra-
HHU3MBI OT JUKUX?

2. Karkoe sHAUYeHHE IJId CeJIEKIIUHA UMeeT 3HaHHe LeHTPOB
NPOMCXOMKACHNA KYJbTYDHBIX DACTeHUH?

3. Uznoxxure CYyIIHOCTh 3aKOHA I'OMOJIOTMYECKHMX DSI0B
HacsencteenHoi nusmenuusoctu H. M. Basuiosa.

Hcnonwaysa caoBapHbM 3anac pyopuk «Tepmunomorus»
u «Summary», IepesefuTe Ha AHNTMHCKAN A3BIK MyHKTHI «Onop-
HBIX TOYEK».

11 . 2 . MeToab! cenekumm pacreHumn
M XXUBOTHbIX

OcHOBHAA 3a/laya CeJIeKIIUHA — CO3JaHue BBICOKOIIPOJAYK-
THBHBIX TTOPOJ XMBOTHBIX, COPTOB PACTEHMI U MTAMMOB MUK-
pPOOPraHU3MOB, HAWJIYYIIHM 06pa3oM yAOBJIETBOPAIOIINX HIIe-
BEIE B TEXHHAYECKUE MOTPeOHOCTH UesloBeKa.

ITopodoiir u copmom (vucmoil suruell) Ha3bIBAIOT MOy I~
U0 OPraHW3MOB, UCKYCCTBEHHO CO3JaHHYIO YeJIOBEKOM, KOTO-
pas xapaxkrepusyeTcs crnenuuyecKuM reHo(oHIOM, HaCIe/CT-
BEHHO 3aKpeIlIeHHBIMHA MOPMOJIOrHYeCKMMH 1 (hH3MOTOTHIECKH-
MM NpPU3HAKAMH, ONpeAeJIeHHbIM YPDOBHEM H XapaKTepoM
npoxykTusHOCTH. Kaxk0if mopoje uim copTy CBONCTBEHHA IIPH-
cyias eMmy HopMma peaxnuu. Tak, Kypbl IOpoAbl 6eblil IeITOPH
OTJIMYAIOTCS BEICOKOM ANIEHOCKOCTHIO. Y IydlIeHrue YCIOBUAN UX
COZEpPIKAHNA U KOPMJIEHUS COIPOBOKAAeTCA MOBEIIIeHHeM Al1ie-
HOCKOCTH, a Macca NpakTUYecKu He MeHseTca. PeHOTHUII (B TOM
yucJe NpoAYKTUBHOCTE) HauboJiee MOJIHO NIPOABJIAETCH JIMIIb IPH
onpe/iesIeHHBIX YCIOBUSAX, TIOBTOMY /I KAXK/0r0 paiioHa ¢ TeMn
AJIA WHBIMU KJIHMATHYECKMMH YCIOBUAMH, arPOTeXHHYECKUMH
npueMaMu | T. J. Heo6X0AUMO NMETh CBOM COPTa M IIOPOJIBI.

Bee ot hakTOpsl HEOOXOAMMO YUUTHIBATE DA UHTEHCHB-
HOM CeJIbCKOXO03AHCTBEHHOM IPOM3BOJICTBE, Ielb KOTOPOro —
MaKCHUMaJbHOE MPOM3BOACTBO IPOAYKTOB IUTAHNA DA MHUHHU-
MaJIbHBIX 3aTPAaTax CPEJACTB HA eAUHUNY HTpoAyKnuu. MaTencu-
(bUKanNA CeNBLCKOro X03sMCTBA CTaa aKTya bHOU 3a/aueil Ha-




326

Fnasa 11\ OcHosbl cenekumm

Pue. 11.2. Kyavmypuvie pasnosudnocmu kanyemor u ux duxuil
npedox:

1 — dukxaa odnoremuan, 2 — aucmeennad, 3 — casoiickas,
4 — Kopmoeas, 5 — Opiocceavcrkan, 6 — Opoxrkoau,
7 — woawpabu, 8 — usemmnan, 9 — KOUAHHAA

O1ero BPeMEHU B CBs3HM C OCTPOM HEXBATKOM IPOAYKTOB MTHUTA-
HHA B LIeJbIX peruoHax mupa. OcobeHHO 60abII0e 3HAYEHHE UMe-
eT JeuIHT HHYEM He 3aMeHHMOro Genxa, 6e3 KOTOpOTro
HEeBO3MOXXHO HOpMalbHOe passuTue. Pemaercsa ara mpobiema
PasHBIMH cnocobaMy, BKJIIOYAIOIMIMMY COBEPIIeHCTBOBAHMUE ar-
POTEXHHUKH, NOAGOP MOPOJ *KMBOTHBIX M COPTOB KYJIbTYDPHBIX
pacreHuii, HauboJee NPOYKTHBHBIX B JAHHBIX YCIOBUAX, IIPO-
HM3BOJACTBO KOPMOBOIo 6eNKa AJIA KHUBOTHBIX U3 HETPaJUIIHOH-
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HBIX HCTOYHHKOB M T. 1. K qUCIAY TaKHuX crioco00B OTHOCHUTCH
¥ IMPOKOe UCIIOJIL30BaAHME COBPEMEHHBIX METOI0B CeJIEKI[HH.

11.2.1. OT6op u rMbpuausaumns

OCHOBHBIMH METOJAMH CeJIeKIIUN ABIATCA ombop M zus-
puduzayus. B pacreHueBoJICTBE 110 OTHOMIEHNIO K IEPEKPEeCcTHO
OUBINAIIMMCA PACTEHUAM HEPEAKO NPUMEHseTCA MAaCCOBBIN
orbop. IIpu Takom oT6ope B MoCeBe COXPAHAIOT PACTEHUS TOIBKO
¢ JKeJaTe/IbHBIMA KadecTBaMu. IIpu NOBTOPHOM MOCEBE CHOBA OT-
6UpalOT PacTeHHA ¢ OIpeJeJNeHHBIMH INpu3HakamMu. Tak ObLIn
BBIBE/IEHBI copTa paku (Hanpumep, copT Barka). Copr, moayuae-
MBI BTHM cIiocoboM, He ABAAETCH eHeTHYeCKH OJHOPDOJHBIM,
¥ 0TOOp BpeMs OT BpeMEeHHU NPUXOAUTCA IOBTOPATE.

UaausuayainbHblii 0TO0p CBOAHT-
csl K BBIJEJIEHUIO OTJeNbHBIX ocobei
¥ NOJIy4eHHWIO OT HUX noromcersa. Ua-
IUBHIYANBHBIN 0TOOD IPUBOAUT K BhI-
JeJIeHNI0 YMCTON JIMHUW — TpYINbI
reHeTHYeCKH OJHOPOJAHBIX (I‘OMO3HI‘0T~
HBIX) opraauamos. IIyrem orbopa ObL1I
BEIBEJIeHbI MHOTHE [IeHHBIE COPTa KYJb-
TYpHBIX pacTerui (puc. 11.2, 11.3).

Ilns BHeceHUs B reHO(OH] CO3/1a-
BAEMOr0 COpPTa PACTEHHH MU MOPOJALI
JKUBOTHBIX IEHHBIX '€HOB U IOJIyYeHN A
ONTHUMANBHBIX KOMOMHAIIWN TPHM3HA-
KOB IIPUMEHSAIOT zubpuduszayuio ¢ 1no-
caeayomuMmomoopom. Tak, HEeKUA cCOpPT
MIIeHUIIB MOYKET UMeTh IIPOYHEIN CTe-
0esrb 1 OBITH YCTOMYMBELIM K [IOJIETaHWIO,
HO B TO ’Xe BpeMs JIeTKO Ilopaskaercs
pxkaBunHoit. [Ipyroi xe copr, ¢ TOH-
Kol U cyiaboil COJIOMHUHOM, YCTOHYUB
K p:kaBunse. [Ipu ckpenuBaHUHA 3TUX
IBYX NIIEHWI[ B IOTOMCTBe 00Hapy- Pme. 11.3.

JKUBAIOTCSA pa3IMYHbIe KOMOMHAIMHA, Huswocmebervhbtil
us copm nuweHuybl
B TOM HCJIe Y UACTH PACTEHMH COYCTA- . \yyywennpimu
IOTCA HIPU3HAKH YCTOMYHBOCTH K IIOJN€-  gauvecmeamu KaellKosUHbL
raHnio ¥ K pxxasuube. Takue rubpuasr  u ucxodnetic copm
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OTOHMPAIOT ¥ UCTIONB3YIOT JAJIA MOCeBa. B JKMBOTHOBOACTBE TPY/-
HO IOJIYYHTH MACCOBBIA MarTepuan AjxA orGopa M3-3a Majgoro
9YHCJIa MOTOMKOB, [I09TOMY IIMPOKO HMCHONAb3YETCA WHIMBULY-
aJbHBINA 0T6OD € TIIATENBHBIM YYETOM X03AHCTBEHHO ITOJIe3HBIX
NPU3HAKOB ¥ THOPUAMBANUH. Y CeNBCKOX03AMCTBEHHBIX JKABOT-
HBIX IIPOBOAAT MK OJIU3KOPO/ICTBEHHOE CKPEIMBAHNE C IIeJIbI0
nepesojia 60IBIINHCTBA F€HOB MOPOLALI B TOMO3UTOTHOE COCTOS-
HHe, WJIH HepPOJCTBeHHOE CKPeIIUBAHUE MEK/IY MOPOSaMHA NN
Bugamu. HepoacTBeHHOE CKpeIuBaHUe HMEeT eNIbIo KoMOuHA-
MM HECKOJBKHUX IIOJIE3HBIX NPU3HAKOB. Takoe cKkpemuBanue
IIPDH MOCJIeAYIOIeM CTPOroM 0Tbope MPHBOAUT K YIVUIIEHUIO
CcBOJ¥CTB mopoxs! (puc. 11.4).

IIpu cKpeImuBaHUM PA3HBIX MOPOJ KHUBOTHBIX MJIM COPTOB
pacTeHuii, a TaKkKe IPU MeKBHIOBBIX CKPEIUBAHUAX B IEPBOM
[IOKOJIEHUY TMOPHI0B MOBBIMIAETCHA KU3HECIIOCOOHOCTh U HabJII0-
JaeTcs MOIHOe passuTue (puc. 11.5). 9To ABIeHME NOJYUHIIO HA-
3BaHMe 2uOpPuUOdHOil cusbt WA zemeposuca. OHO obbsACHAETCA
[IepexXo/0M MHOTHMX IeHOB B TeTEPO3UTOTHOE COCTOAHUE U B3aH-
MojeicTBHeM OJArONPUATHRIX NOMUHAHTHBEIX reHos. Ilpu mo-
CIeAYIOMNX CKPeNMBaHUAX ruOpUIOB MeXKAY coboit reTeposuc
3aTyxaeT BCJe[CTBUE BHIEIIEHAA 'OMO3HUIOT.

OnHO M3 BHIZAIOIMXCS JOCTUIKEHUN COBPEMEHHOMH Cellek-
nuu — paspaborTka cnocoboB HIpeomoIeHus OeCIIOANA MeKBH-

A :
RO ST
ar m?‘%’a’

Puc. 11.4. Cenekuus y #HucomuuLx:
A — esponeiickuit kaban — npedcmasumens 0dHO20
u3 sudos, dasuLezo HAYAA0 NOPOOamM JOMAWRUX CEUHelL,
B — mamica kpynnoil opruwupckoil nopodvi

i
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nioBbIX rubpuzor. Boepsbie 2T0
y/aJI0Ch OCYIIeCTBHTH B Hada-
ae 20-xX rosoB COBETCKOMY Te-
merury I'. J1. Kapneuenko npu
CKpeIllMBaHUMU PeJIbKH H Ka-

@5

5
D,

ojb

sEs
OycThl. DTO BHOBb CO3/IaHHOE _ ;%E’EE-L
JeJIOBEKOM pacTeHHe He 6biio :g 1 jﬁé{
[IOX0’<e HH Ha PeJbKy, HA Ha "ig‘%g i‘?EEE’f
xanycry. CTpyduku 3aHUMAaIN ;;;?_,3" BERTE

4
)

D
0
Q)

Col 'F

KaK OBl NMpoOMEXKYyTOHHOE ITOJIO-
YKeHHe U COCTOAJH U3 IBYX I10-

i
1

18144
i

N

R
JIOBUHOK, M3 KOTOPBIX OJIHA HES

Fheda
HaAIIOMHHAaJa CTPYYOK Kamyc- _.fgg«

o
|

TBI, Apyras — peJbKH.

Axanemury H. B. [lnnuny
yIaJI0Ch CO3AAaTh I'MOpH] MIIe-
HuNbLl ¢ neipeem. Ha ocHoBe

aroro rubpujaa ObLJI BhIBEJEH ?“c' N
¥ & emeposuc no
HOBBIY COPT HINEHHIIBLI 3€PHO npodyKmusnocmu

KOPMOBO#, KOTOPBIH JaeT 3a
Tpu yKoca B ce3oH no0 300—
450 n/ra seneHoit maccol. Me-
TOLAMM OTHAAJIEHHON THOpH-
AU3aIUK I0Jy4eHa HOBas 3ep-
HOBasf M KOPMOBas KyJbTypa — Iu0OpuJ NIIeHWIHLI ¢ POIKBIO.
Aror rubpu, HA3BAHHBIN TPUTHKAJE, YIAYHO COYETaeT IeHHbIe
OpU3HAKH MINeHWIlhl U P)KH, JaBad BbICOKHE ypOKau 3epHa
¥ 3eJIeHOM MAacCChl C BBICOKMMH ITUTATEJbHBIMH KadyeCcTBAMM.
H. B. llunuay yAanocs DOAYYATH 9TUM c1oco6oM U pAf KOpMO-

BBIX KYJBTYP.

zubpuda (6 yenwmpe),
ROAYUECHHOZO OM CKPeUuuaHus
06YX pasauMHbLY JUHULL

Kyxypy3svt (padom)

11.2.2. UckycCcTBEHHbIM MyTareHes

EcrecTBeHHBIE MYTAIIAH, COIIPOBOMKAAIOIMECH IOABJIEHUEM
[NOJIe3HBIX AJIA UYeJIOBeKa NPU3HAKOB, BOSHUKAIOT OUYeHb PEAKO.
Ha nx moucKH NPpUXOAUTCA 3aTPavuuBaATE MHOT'O CHJI B BDEMEHH.
Yacrora MyTanuil pe3Ko MOBBINIAETCs IPH BO3/IeMCTBUU MYy ma-
zenosé. K HUM oTHOCATCA HEKOTOPHIe XHMHUYECKHE BeIecT-
Ba, a TaKKe yJabTpaduoieToOBOe W PEHTIeHOBCKOE U3JIydYeHHe.
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Puc. 11.6.

Pacmenus mempanaoudnoii
(4n=32)

u dunaoudnoit (2n=16 ) zpewuxu;
Aucmba mempannioudos KpynHee

Itu Boante“ﬁc'l'nna HapymaioT crpoeane moaerya ITHK u cay:xar
OPUIMHON PE3KOro BO3pacTaHUsA 4acTOTel myranuii. Hapany
C BPeHBIMHY MYTALMAMH HePeIKO 00HADYIKUBAIOTCH W MTOJIE3HEIE,
KOTOPbIE HCHOJNB3YIOTCA YYEHBIMH B CEJIeKIIMOHHOM paboTe.

B kauecTse NpUMEpPOB MOYKHO IPUBECTH ITOJTYUEHHbIE TyTeM
HCKYCCTBEHHOI'O MyTareHes3a BeICOKOIIPOYKTHBHBIE COPTa SPOBO-
rou oaujuor'o AYMEHA — BajsKHe#Iel 3epHo(yParKHON KYILTYPhI
B HallleW CTpaHe W copT ApoBo¥ mmenunbl HosBocubupckas 67,
BhICeMBaeMou Ha Gonbmioi muomazn. TakuM myreM yxanocs
BBIBECTH TAK)Ke IITaMMbI GaKTepuii u rpuboB, aKTHBHO CHHTE-
BHPYIOIUX HEOOXOXUMBIE YeJIOBEKY NPOAYKTHI — BHTAMHUHEI,
aHTHOMOTHKH.

ITyrem Bo3aeiicTBUA MyTareHAMH B PACTEHHUEBOJACTBE ITOJIyYa-
10T ¥ NOJIMIJION/IHBIE DACTeHMsA, OTIIMYaloniAecs 00ee KPYyIHLI-
MU pasMepaM#, BBICOKOH YpPOKAaWHOCTBIO W 0oJiee aKTHUBHBIM
CHHTE30M OpraHMYecKux semecTB (cM. puc. 10.6). IlIupoxko
pacnpocTpaHeHbl HOJUIJIOWAHBIE COPTa KJeBepa, caxapHOM

CBEKJIBI, TYPHeIICA, P3KH, rpeunxH (puc. 11.6), macauunsix pac-
TeHHWMH.

Summary

_% The success of artificial selection is mostly determined
by genetic diversity in the initial group of animals or
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plants. Meanwhile, genetic fund in existing sorts of
plants and breeds of animals is evidently less diverse,
than in their natural wild predecessors. Thus, searching
in wild organisms for their signs and properties, that can
be useful for a man, is extremely important for the selec-
tion. In this sphere the merits of N. I. Vavilov, a Rus-
sian scientist, are most important, as he has revealed
the centres of origin for many cultivated plants and
elaborated the main principles of artificial selection.

OnopHble TOYKK

1. Cenexuusn, no seipaxenuio H. H. Basunosa, «mpen-
craBisier co6oil IBOJTIONMIO, HATIPABJIEHHYIO BOJIeH Je-
JIOBeKa».

2. IlepBbie MONBITKH OOMANIHHBAHMSA JKHBOTHBIX OTHO-
cATeA K TIy00K0H APEeBHOCTH.

3. Ilens ¥ 3a1a4H CeNeKIHH — IOJyYeHHEe JKHUBBIX Opra-
HU3MOB ¢ HeOOXO0IMMBIMH 4Y€J0BeKy KadeCcTBaMHM.

Bonpocsk! Ans NOBTOPEeHUA U 3aaHus

1. YTo Ha3BIBAIOT IOPOJI0M, COPTOM ?
% 2. Kakue OCHOBHBIE METOJbI CeJIEKIMH BLI 3HaeTe?
3. C Kaxkoif Menapi0 B CeJeKIIUOHHON paboTe MPOM3BOAAT
cKpemjuBanue?
4. Yro rakoe rereposuc?
5. C KaKoif eabio B CeJIeKIUH MPUMEHAIOTCH MyTareHnl?
6. HazosuTe myTareHHbie (DaKTOPHI.

Hcnonws3ysa caoBapHbI 3anac pybpuk «TepmuHOIOrHAA»
u «Summary» , nepeBeuTe Ha AHTIUHCKHII A3BIK MyHKTHI « Omop-
HBIX TOUEK».

TepMmuHoorus

KaxaomMy TepMHHY, YKa3aHHOMY B JIEBOM KOJIOHKE,

ID nopbepuTe COOTBETCTBYIOIEe eMy OIpeleseHue,
IpUBeJleHHOe B IPABOI KOJOHKE Ha PYCCKOM U aHT-
JUHCKOM A3bIKaX.
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Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

L
|
1. IlenTpnr A. DKCcnepUMeHTATBHOE TONYIeHHe s
MPOHCXOMAEHH A MyTanui mpy Bo3xeicTBUH haKTOpAMH J
pacreHHii OKpYyJKalmeii cpeab! (MyTareHHLIM I 1
Centres of plant taxropamn). [Ipumensercs B cenexunu ':
origin MUKDPOOPraHU3MOB. \
Provoking of mutations in experiments
under the influence of mutagenous factors, I
that is often used in selection of
microorganisms,
2. lenTpsr B. Brijenenne H3 HCXOAHOro MaTepuana
JOMEeCTHRAIHH rpynnel ocobeit, 061aga0MuX KelaeMbIMI
Centres MpPHAZHAKAMH.

of domestication Separation of a group of individuals with
necessary features from a set of initial

organisms.

3. 'mOpuguzamus
Hybridization

B. fisnenue rubpunoi cuasl,
BO3HHMKAIOIee B IOTOMCTRE

IIPpU MeXKJIMHeHHONH rubpuausanum

1 00yCJIOBJIEHHOE, [I0-BUARMOMY,
mepexo oM 60JILIIMHCTBA TEHORB

B T€TEPO3HIOTHOE COCTOSHUE.

The phenomenon of “hybridous force”,
which appears in a posterity due to distant
hybridization and is determined, as
supposed, by the fact that most of genes
become heterozygotic.

4. Maccossiit 0T60p
Mass selection

I'. Brinenesue u3 HCXOAHOTO MaTepHAIA
OTAeJIBHBEIX 0co0ei ¢ JKeJlaeMbIMU

NpH3HAKAMH M OCTaBJIEHHEe UX OJIA
Pa3MHOIKEHHUA.

Selection of separate individuals with
desirable signs out of initial material and
keeping them for breeding.
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J. I'eorpadpudeckue 06nacTu, ABIAOIIHECA
POAMHOM AUKOPACTYIHUX IPEAKOB
COBPEMEHHBIX KYJIbTYPHBIX PACTEHMIA.
Geographic areas, considered to be native
ones for wild predecessors of currently

5. HanuBHIyadbHBIH
oTbop
Individual selection

cultivated plants.

6. Myrarenea E. IlpeanosaraemMmeie MeCcTa

Mutagenesis OJOMAIITHUBAHKA KUBOTHBIX. .
Supposed areas of domestication of wild
animals.

7. I'ereposuc K. Cxpemusanue ocobeit —

Heterosis OJIMH U3 METOJOB CeJIeKIUH,

coueTaeMBblil ¢ MOCIEAYIOIIIM 0TOOPOM.

A cross-breeding of individuals that is one
of the methods of artificial selection,
combined with further choice of the best
organisms.

Bonpock! ans obcyxaeHna

2 Yro Taxoe MmaccoBslii or6op? UHauBAAYaTbHEIH 0TOOD?
= Paccraure, KaK OHH IPOBOAATCH.

Kaxue MeXBHUIOBEIe THOPHLI BaM U3BecTHEI? YUTO BEI
MOJKeTe paccKasaTh 00 UX NPH3HAKAX U cBOHCTBAX?

Kaxumu 0co6eHHOCTAMHI OTIHNYAIOTCA ITOJIAIIION/IHEIE
COpPTA KYJABTYDPHBIX PACTEHUH?

11 ’ 3 . Cenekumsa MUKPOOpPraHU3IMoB

MHKpPOOPTraHU3Mbl HHTEHCHBHO MCIIONIL3YIOTCA B CAMBIX pas-
HOOOpAa3HbIX TEXHOJOTHYECKUX nponeccax. [IpoAyKTHl Ku3HE-
NeATEeNHHOCTH MPOKAPHOT B OJHOKJIETOYHBIX DYKAPHOT C KaX-
ABIM TOAOM Bece fosiee IMIUPOKO NPAUMEHAIOT B PA3HBIX OTPACIIAX
HapOAHOTO X03ANCTBA, I'/le HCNONb3yeTcs ()epMEeHTATUBHASA /led-
TeJIHLHOCTH OTHX OPraHu3MoB (B OCHOBHOM rpu6oB u 6aKTepuit):
B xJjebomeueHNHA, NMBOBAPEHUH, BUHOJEJIUH, IIPUIOTOBIEHHAHT
MHOIMMX MOJIOUYHBIX HPOAYKTOB. B CBA3U ¢ 3THM pPa3BUBAETCH
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IIPOMBIIIJIEHHAA MUKPOOMOJIOTHS W BeleTCA WHTEeHCUBHASA Ce-
JIEKIUSA HOBBIX IITAMMOB MHKDPOOPTaHU3MOB C NOBHIIIEHHOMN
OPOAYKTHBHOCTHIO BeINecTB, HeOOXOAMMEIX uenoBeky. Takue
ITAMMBI UMEIOT DOJIBIIIOe BHAYEHHE /15 IIPOU3BOCTBA KOPMOBOT'O
Genka, ()epPMEHTHBIX W BATAMHHHBIX IPENapaToOB, MCIIOJIb3Ye-
MBIX B IMI€BOM IPOMBINLIEHHOCTH, MeULINHE, }XHBOTHOBO/ICTEE.
Hanpumep, MMKPOOPraHW3MbI IIPUMEHAIOT JJIS IOTyYEHNs BUTA-
mMuHOB B,, B ,. Jiposx:keBbie rpubbl, pacTyIue HA THAPOIH3ATAX
APeBeCUHEI UM 3a cyeT norpebaeHnusa nmapaduHOB, CIyKaT UC-
TOYHUKOM KOpMoOBOro 6esnka. B xpomxaxax coxepxurca no 60%
GenkoB. IlpuMeHeHNe STHX BBHICOKOGEIKOBLIX KOHIEHTDATOB
TIO3BOJIAET AOMOJIHUTENBHO MOJydYaTh A0 1 MJIH T MfAca B roZ.
BaskHoe 3HaueHne B HADOAHOM X03AMCTBe UMeeT IPOUIBOLCTBO
C MOMOINBI) MHKDPOOPraHM3MOB HE3aMEHMMBIX aMHHOKHCJIOT.
HepocraTox B nuime sTHX COEJUHEHUN PE3KO TOPMO3UT POCT
(cm. puc. 7.13). B TpaguuuOHHBIX /IS }KUBOTHEIX KOPMAX He3a-
MEHHMBIX AMHUHOKHCJIOT MaJIO, ¥ VI HOPMAJIBLHOIO MUTAHUSA CKO-
Ta IPUXOAUTCA YBeJINIUBATE panionkl. [lobaBrenne ke 1 T mosy-
YeHHO IMyTeM MIKPOGHOIOIrMYeCKOro CHHTE3a AMUHOKHCIOTH —
JIN3MHA — M03BOJIAET CAOKOHOMUTH AECATKH TOHH (hypaska.

TexHONIOTHIO MOJTyYeHNA HEOOGXOAUMBIX YeJIOBEKY MPOAYVK-
TOB M3 YKHMBBIX KJeTOK MJIHU ¢ UX IIOMOINGIO HA3LIBAIOT OUOmMex-
HoJa0zuel, BUOTeXHONOTHA Pa3BUBAETCS YPE3BEIYANHO GBICTPO.
3a nocnexnue 20 jeT BOBHUK PAJ COBEPIIEHHO HOBBIX IPOU3-
BO/JICTB, OCHOBAHHBIX HA MCIOJb30BAHNN PA3JIHYHBIX GakTepuit
u rpubos. Kpome ysxe yImioMsaHyTHIX NPUBEZAEM ellle ABa IpUMepa,
OTParKaMUX IMUPOKHEe NePCHeKTUBbI OMOTEXHOJIOTUH B OIH3-
KoM Oyayiiem.

IlepBslii npumMep — HMCHONB30BAHME MHKPOOPTaHH3MOB
B MeTanaypruu. OObIYHAA TEXHONOTUA M3BJIeYeHUA METAJJIOB
U3 PYJ He I03BOJIAET IINPOKO HCIOJIL30BaTh Oe/THBIe WJIN CII0MK-
HEIE IO cocTaBy pyAsl. B pesynbrare ux nepepaborku o6pasyiores
OrpoOMHBIE CKOIUIEHHSA OTXO/0B, B arMoc(hepy BhIODACHIBAIOTCH
AMOBHUTHIE rasbl. BHoTeXHOMOrNA MeTaNIOB OCHOBAHA HA CIIOCO0-
HOCTH DaKTepMil OKHUCIATH MHHEDPAJIbl U IIEePEeBOLHTH METaJi-
JIBl B pacTBOpuMBIe coefuHerud. IIpu okucnernn 6akrepuamu
cyabQUAHBIX MHHEPaJOB OOJBIIMHCTBO IBETHBLIX METAJIIOB
¥ PEeJKHUX 9JIEMEHTOB IePeXOoAuT B pacTBop. Takum myreM BO
BCEM MHDPE TOJIBKO Me/ib IOJYyYaloT B KOJUUYECTBE COTEH THICAY
TOHH B IO, IPHYEM CTOUMOCTE ee B 2—3 pasa HU’Ke, UeM CTOu-
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MOCTH MeJH, AOOBIBaeMOi TPagUIUOHHEIM 1TyTeM. C MoMOIIBI0
fakTepuii, U3BJIEKAIOT U3 PYABI YPaH, 30JI0TO U cepebpo, yaansa-
10T TAKYIO BpEAHYI0 IPHMeCh, KAK MBIIIBAK.

BTopoii npuMep — HCIONB30BAHME CIIOCOOHOCTH MHKDPOOD-
raHU3MOB HEeIIPEePLIBHO CHHTe3MPOBATh Oe/IKH IpH OIaronpAATHLIX
ycnosuax. ;| Yuensle paspaborasm crnocobel BHeApeHHUS
B GAKTEPUATLHYIO KJIETKY ONpeleJeHHbIX I'eHOB, B TOM tmc.n?
reHos yenosera. Taxue croco0bl IOJYUYHUIIA HA3BAHUE ZeHHOU
umfceuepuu{.‘;ﬁarﬂepnaﬂbuaa KJIeTKa CHHTe3upyeT 0eJioK, Ko-
AUPYeMBIN UyXKHAM JJiA Hee TeHOM, B OOIbIIMX KOJIH:IeCTBaX.
Tak, Ip¥ NOMOINHM KHIIEYHOU MAJOYKHU IOJTyYalT cendac uH-
TephepoHsl — OeNKH, NOJaBIAINAe PASMHOXKeHUe BUPYCOB, U
WHCYJIMH, PEryJHPYIONIHA YPOBeHb I'VIIOKO3bl B KPOBH, 'OPMOH
pocTa, a TaKse Apyrue 6MooruuecKn aKTHBHBIE BeIIeCTBA U Jie-
KapCTBEeHHBIE IIpermaparsl.

IlepeHOC reHOB ZaeT, KPOMe TOI'0, BO3MOXKHOCTL IIPeojoJie-
BATh MEXXBUAOBEIE Oaphepsl U IepeJaBaTh OTAeNbHbIe IIPU3HA-
KH OfHUX OPIraHU3MOB JADPYTI'AM.

OnopHble TOYKK

1. MEKpOoOpraEM3Mbl MHPOKO HMCHOJB3YIOTCHA B HAPOA-
@' HOM X03sIHCTBe.
2. Ilens reHeTHYECKOH HHKEHEPHH — IOJyYeHHEe KJIETOK,
B NEPBYIO Ouepens 0aKTepHaIbHBIX, CIIOCOOHBIX B NPO-
MBIILIEHHBIX MacmTadax BhIpabaTeiBaTh HEKOTOPHIE
OeJKu JeJIOBeKa JJId HY K/ MeIHIHHCKOH NPaKTHKH,

Bonpoch! Afif NOBTOPEHUA 1 33AaHNS

1. Kakoe 3HaueHMe A8 HAPOJHOTO X03fAHCTBA UMEeT ce-
% JNIeKI[AA MAKPOOPraHu3MoB?

2. IlpuBeguTe IPUMEPHl MPOMBINLICHHOTO MOJYYEeHHA H
WCIOMb30BAHUAA MPOAYKTOB KU3HEAeATEIbHOCTH MUK~
pPOOpPraHM3MOB.

3. Yro Taxoe OMOTEXHOJIOTHA?

4. Yro TaKoe reHHas WHIKeHepua?

Hcnons3yaA caoBapHbii 3anac pyopuk «TepmunomOrus»
u «Summary» , IepeBeiuTe Ha AHTIHHCKUM A3LIK IYHKTHI «Onop-
HBIX TOYEK?».
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1 1 - 4 « JOCTMXEHUA N OCHOBHbIE
HarnpasfeHUs COBpeMeHHON cenekumum

B namreii crpane JOCTUIrHYTHI GOJIBIIHE, & II0 HEKOTOPLIM KY.JIb-
TypaM BbIJAIOIIAECH JOCTHIKEeHUA B 06acTu ceneknuu. B Hacrosa-
11iee BpeM# BBIPAIIUBAETCS OKOJIO O THIC. COPTOB ¥ 'MOPHIOB CeJib-
CKOXO3AMCTBEHHBIX KYJIBTYP. B GOJBIINHCTBE CIyUYaes 5TO BBICO-
KOypoOsKa¥Hble U IIeHHbIE COPTa, XOPOII0 HNPHUCHOCOOIeHHBIE K
BO3/I€JIBIBAHUIO B MECTHBIX IIOYBEHHO-KJIUMATHYECKHUX YCIOBUAX
Pa3JIMYHBIX 30H HALIEH CTPaHbI.

ITyrem cinosxuOM rubpuansanun reorpadudecKu OTAaTeHHBIX
dopm u mHAEBUAYaNbHOTO oTOOpa akagemuk I1. I1. JIykpanerko
BbIBEJI BBICOKONPOAYKTHBHEIEC COPTa KyOAaHCKOH mmeHuIbl: Be-
socras 1, Aspopa, Kaskas. Akagemuxom B, H. Pemeciio coznan
3aMedaTesJLHBIN COPT 03MMOM nnennibl Muponosckas 808 , a za-
Tem etge 6osiee Mmoposoycroituussie copra I06uneitaas 50, Xaps-
Kosckas 63 u ap. IlInpokoil N3BECTHOCTHIO B HAIIIEH CTpaHe U 3a
py6erxoM IMOJb3YIOTCA COPTAa APOBOM NIIEHUILbI, BHIBEJICHHBIE
A. Il. llexypauaeim 1 B. H. MamorToBO#: Caparosckas 29, Ca-
parosckasn 36, CaparoBckas 210 u ap., KOTOpbIe BO3AEABIBAIOT-
ca B Cubupu, Kaszaxcrane, IToBo/nkbe u cocrasisior bosee 50%
APOBOro KJMHA B Haiiel crpaHe. VICKIIOYHUTENBHYIO LEHHOCTD
cpeju aTUX copTos npexcrabiaser CapaTosckas 29. 3epHo aToro
copTa MMeeT OTJIHYHBIE TEXHOJOTHYECKHe KAUecTBa M CJIYIKHAT
CTaHAapPTOM XJIeOONeKapHBIX KAYeCTB HIeHuIIb. Boabiyio nes-
HOCTB IIpeficTaBJigeT coOpT MArkod nmeHunsl 'pexym 114, mo-
ayuensasrit H. B. llunuaeiM, u MHOrHe apyrue. AKajeMHK
B. C. ITycroBoiiT Take METOAOM CKPELIUBAHNSA U HHAUBUAAYAIb-
HOT0 0oT0Opa cozgan Ha Kybanu copr mofcosHEYHUKA, COAEpPHKa-
myit go 50—52% maciia B ceMeHax.

B npakTuke ynyunieHus maoA0BO-ATOAHBIX KYJIbTYP 0coboe
MeCTO 3aHMMaeT cellekuuonHaa pabora U. B. Muaypuna. Yue-
HBIA OpaJ poAHuTeJbCKHUe PACTEHUSA U3 OTAaJIeHHBIX reorpadu-
JyecKHux obiacTeil, cKpemuBas ux Mexay coboi. ITomobHbiMu
MeTrofamMu ObLIM BbiBeJleHBl TaKHe IeHHBbIE COPTa, Kak rpyiia
Bepe sumuaas Muuypusa (0T CKpelUBaHUA I0XKHOTO COPTa I'Py-
mu Bepe Posne u gukoit yecypuiickoii rpymm) u sibsroau Bessd-
Jep-kuTaiika (or aMmepukaHcKoil a6so0HE Besndiep xenrTsiit
¥ KuTaiicKkoi aAbioHn, pacrymei 8 Cudupu).

BasabiM sTanom B pabore Muuypusa 651510 IejleHanpaBieH-
HOe socnumarHue rUOpUAHBIX ceaHNeB. OHO 3aKJII0OUANIOCH B
TOM, 4TO B OIIPEAe/IeHHbBII NepUo/i UX DA3BUTHA CO3/IaBaIUCh yC-
JIOBUSA JIJIA IOMUHAPOBAHUS IIPU3HAKOB OJIHOTO U MOJAaBIEHHUA
NPU3HAKOB Apyroro poautens. HpGeKTUBHOE yIpaBJIeHue I0MHA-
HUPOBaHHEM, KOTOpbIM Ioab3doBasica V. B. MuuypuH, cocTouT
B PasaMUHBIX crocobax o6paboTKu TOYBBI — BHeCeHHA yaobpe-
HHUIl B ONpeAe/IeHHBINA IIePHOJ, Pa3BUTHUA PACTEHMA; NPpUEUEKU
B KPOHY APYTOro pacrenus u T. A. [IpumMeHsANCA B Mermnod MmeH-
mopa — BOCHHUTAHWE Ha IT0JBOE, T. €. HA PACTeHHH, B KPOHY KO-
TOPOTO NPUBUT YepeHOK. 1. B. MuuypuH NpuMeHAI TaKKe om-
danennyito zubpudusayuio. UM nonydes cBoeobpasHbIid rubpu
BHIIHH K 9ePEMYXH — Iepananyc, a Takike TaOpuz TepHA U CJIH-
BBI, SIOJIOHH M IPYIIN, IepcuKa 1 abpuxkoca. Bce MuuypuHCKHE
COpPTa BOCIIPOM3BOAATCA IIYTEM BEreTaTHBHOIO PA3MHOKEHHUA.

B cenexnum 3KMBOTHBIX TaK’Ke JOCTUIHYTHI 3HAUHUTEIbHBIE
yenexu. Co3iaBas yKPaMHCKYIO CTEIIHYIO IOPOAY CBHHEeH, aka-
nemuk M. @. MBaHoB B KauecTBe UCXOAHBIX (DOPM IJ1A CKpeIuBa-
HUA BhIOpaJ BBICOKONPOAYKTHUBHOIO XPAKA ¥ HENPHUXOTIHUBYIO
K YCHIOBUAX COAEPIKAHUSA NJIOJOBHTYIO YKPAWHCKYIO CBHHBIO
(MaTKy). 3aTeM OH POBEJI BO3BPATHOE CKPENMBAHHE ITOJIyIeH-
HBIX TUOPUZOB ¢ TeM e XpaxroM. IlyTem nanbsHeHmero CKpeniu-
BaHUA MEKAY c0D0# MOTOMKOB U MOCJIEAYIONero MHOTOKPATHO-
ro HHAUBUAYaIbHOrO oT6opa Gbiyia MOJIyueHa NOPOoJa CTenHOH
0eJI0l YKPaunHCKOM CBHHBHA. ITa TOPO/ia COUYeTaNa IO OBATOCTD
¢ BBICOKOM M#ICHOM NMPOAYKTHUBHOCTHIO H YCTOWIUBOCTRIO K HE-
0JIArONPUATHBEIM BO3AeHCTBUAM OKPYIKaIOIeli Cpebl.

Kpowme Tor0, B 3KMBOTHOBOJCTBE BHIBE/IEHBI IIEHHEIE BHICOKO-
IIPOAYKTUBHEIE TIOPOAEI KPYIHOTO poraTroro ckora — KocTpoMm-
ckas, Kazaxckas Oesorosiosasi, osen, — Ackanuiickasa, Kasax-
CKMIi apXapoMepHHOC ¥ MHOT'HE JIpyrye HOPOJibl, OTJIHYAIoIMHecHd
[OBBIIIEHHOM! JKA3HECTOMKOCTHIO B PA3HOOOPa3HbIX YCIOBHUAX Pas-
BeJIeHUs HAIIIEH OIPOMHOM CTpaHbl. Birarofapa ceneKnuu moryde-
HBI KApaKyJbCKHE OBIIBI, AaiOlHe ITKYPKH PasJIdndYHOH OKPACKH,
B nTHneBoACcTEE CO3JaHbI JUHUH, HCIIOJIbL3YEMBbIe IJIA TOJTYYeHUA
ruGpuioB MACHOTO (Opoiiiepsl) U AUYHOIO HATIPDABICHMM.

Cospaane 60JBIION0 YHUCIA COPTOB CENIbCKOX03AMCTBEHHBIX
KYJBTYP B MHOTOYMCJIEHHBIX TOPOJ JOMAUIHHAX JKUBOTHBIX TEM
He MeHee He pelaeT BCeX MpobieM, CTOAIIHUX IIepes CeIbCKHAM
xos3gicTBOM. B yClI0OBUAX MOCTOSAHHOI'O NPUPOCTA HACEJIEHUS,
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HelmocpeaCcTBEHHO HE 3aHATOrO B ccbepe IIPOMU3BOJCTBA CEJIBCKO-
XO03AMCTBEHHBIX OpPpOAYKTOB, OCTaeTcd ﬂKTyaJIbHOﬁ 3agavda mo-
BBIIIeHWA NPOAYKTHBHOCTH CYIIECTBYIOIIIHX M CO30aHNA HOBBIX
COPTOB KYJBTYPHBIX pac'renm‘i H mopon noManmHUuX dHUBOTHBIX.

Summary

Microorganisms are widely used in various technological
processes. Products of metabolism, released by proca-
riotic and unicellate eucariotic organisms, are necessary
for many branches of industry, where their enzyme
activity is used: in baking bread and in winemaking, at
breweries and at dairy farms. The abilities of microor-
ganisms to constant synthesis of proteins in favour-
able conditions is widely used in producing medical
supplies. The scientists elaborated special methods,
which enable to insert genes, including human ones, to
the bacterial cells. These methods are recently called
genetic engineering.
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Ucnonsays cnosapHelil 3anac py6puk «Tepmunomorus»
U «Summary», iepeBe/iuTe Ha aHTINUCKUH A3BIK MYHKTHI «Omop-
HBIX TOYEK».

[epMUHONOrUA

OnopHbIe TOHKIK

@ 1. 3HaunTeNBbHBIE YCIEeXH JOCTHIHYTHI B obJacTu paii-
OHHPOBAHHA KYJBTYPHBIX pPacTeHHH B Pas3aHYHBIX
KJIHMATHYECKHX YCJHOBHAX.

2. PazmHOXeHHe THOPHIHBIX — MHYYPHMHCKHX COPTOB
OCYIIECTBIAETCS BereTaTuBHEIM IIYTeM,

3. B ycioBHAX HeNPEPLIBHOTO POCTA HACEJeHUA AKTya b-
HBIM ABJAETCH BhIBeIeHHEe HOBBIX BBICOKOIPOAYKTHE-
HBIX MOPOJ JKMBOTHBIX H COPTOB PACTEHHUH.

Bonpockl i NOBTOPEHUs W 3a4aHus

1. IlpuBeauTe IPUMEPSHI JOCTHIKEHUNA OTEYECTBEHHBIX Ce-
JIEKIITMOHEPOB B 00J1aCTH PAaCTEHUEBOACTBA.
2. Paccraykure 0 MeTOax celleKIMoHHOM padorsl W. B. Mu-

JypHHA.
3. IlpuBeguTe IpUMeEpPHI ZOCTHXKEHNH CeJeKIIMOHEPOB Ha-
ey cTpaHsl B 06J1aCTH JKUBOTHOBOCTBA.

& Kaxaomy TepMuUHYy, YKa3aHHOMY B JIEBOM KOJIOHKE,
nog0epuTe COOTBETCTBYWINEE €My OIpeleeHue,
IpHUBEJEeHHOE B IPABOM KOJIOHKE Ha PYCCKOM ¥ aHT-
JIAHCKOM SI3BIKAX.
Select the correct definition for every term in the
left column from English and Russian variants
listed in the right column.

1. T'ennasn
HHKeHEepHS
Genetic engineering

A. Mcnonb3oBaHHe JKUBBIX OPIaHU3MOB
¥ OMOJIOrHYECKHX IIPOIECCOB B
OPOM3BOJCTBE.

The use of various living organisms and
biological processes in production.

2. Buorexnoaorus
Biotechnology

B. Buomacca, mpouaBoguMasn
OMOJOTHYECKOHN CHCTEMOM HA efHHHIILE
OJOoIIaAy UK 38 efUHHUILY BDEeMeHH.
Biomass, produced by a biological system
per square or time unit.

3. lIpoaykTHBHOCTE
Productivity

B. Paspgen MoIeKyIADHON FreHETHKH,
CBA3AHHBIN ¢ IeJIEeHATIPABIeHHBIM
CO3/laHMEeM HOBBIX KOMOHHAIIHIA
TeHETHYECKOT0 MATEPHAJA, CIIOCOOHOI0
Pa3MHOMKATHCA B KIETKe-X03ANHE

U CHHTE3UPOBATh KOHEYHEBIE

NpOAYKTEI 0OMeHa.

A branch of molecular genetics, connected
with purposeful creation of new
combinations of genetic material that
can reproduce being unserted in the host
cell and synthesize various necessary
metabolic products.
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»

Bonpocs! gns obcyxaeHus

2 KakoBBI IPUHIIMIIEI COBPEMEHHOM CeJIEKIIUY B 00J1acTH
- pacTeHHeBOJACTBA H JRHBOTHOBO.IICTB&?

B uem 3akno4aeTcA 3HAYEHHE PDAHOHUPOBAHUA CEIBCKOXO-
3AWCTBEHHBIX KYJIbTYP B YCIOBUAX HAaIlleid CTPAHBI?

Kaxum 06paszoM OCyIIecTBAAIOT IPUBUBKHA PACTEHUI ?

O630p M3yyeHHOro marepuana rnasbi 11
OcHOBHble NonoXxexHus

Cenekniusa mpeicTaBiageT cobOH HAYKY O CO3AAHMH HOBBIX
M YJAYYIIEHWH CYIIeCTBYIOIHMX IOPOJ AOMAIIHHX XKHBOTHBIX
¥ COPTOB KYJIBTYPHBIX PaCTeHHIA,

Bo3HMKHOBEHNE HOBBIX MOPOJ AOMALIHAX KHBOTHBIX U KYJib-
TYPHBIX PACTEHNH CTAJI0 BO3MOKHBIM BCJIEACTBHE CYIIECTBOBAHNA
V¥ AMKHUX BHAOB KOMOMHATHBHOM HACJIEICTBEHHON H3MEHIUBOCTH.

Ilpomecc mpeBpameHNA AUKHX XHBOTHBIX ¥ PacCTeHHM
B KYJIbTYPHBIE (DOPMEI HA3BIBAIOT OJOMAIIHHBAHHUEM.

B pesynbsrare axcneannuii H. . BaBusosa 6511 cobpas or-
POMHBIH CEMEHHON MaTepHaJi, KOTOPBIH OBl HCIIOJIb30BaH IJIA
ceneKIHOHHOM paborsl. OH BeIgens 7 IEHTPOB IMPOMCXOIKIE-
HUA KYJIBTYPHBIX pacTeHHWi. B Hacrosmniee Bpemsa pasiuya-
10T 12 NeHTPOB MPOUCXOKACHUA PACTEHHI, COOTBETCTBYIONMHAX,
B 00IIMX YepTax, MeHTPaM JOMECTHKAIIAN.

WNayuenue HaCHEACTBEHHON N3BMEHUYMBOCTH ¥ KYJIBTYPHBIX pac-
TeHui B uX npeaKos noseonnio H. Y. Bagunosy chopmynmupoBaTs
3aKOH NOMOJIOTHYECKHUX PALOB HACJIEACTBEHHON U3MEHYUBOCTH.

ITopopoit 1 copToM (YHCTOM JIMHHUEI) HAZBIBAIOT HOMYIAIIHIO
OpPraHuU3MOB, UCKYCCTBEHHO CO3JaHHYIO YeJIOBEKOM, KOTOpas
XapaKTepHu3yeTcs crneuuIecKuM reHohoHI0M.

OCHOBHBIMH METOIAMH CEJIEKIIAHU ABJIAIOTCA 0TOOD ¥ THOPH-
ausanua. PaznuyaioT MacCOBBIM ¥ HHAMBHYATbHBIN OTOOD.

OnHO M3 BRIZAIOIMUXCA JOCTHIKEHHH COBDEMEHHOU Celiek-
nuu — paspaborka croco6oB IpeogoIeHu A GecIIONUA MeXKBH -
A0BBEIX ruOpuaoB. BepBhie 9T0 yAaI0Ch OCYIIECTBUTE B HAYAJE
20-x rogoe XX Beka coBerckomy reHeTury I'. JI. Kapneuenko.

ITyrem Bo3zeiicTBHUA MyTAreHAMY B PACTEHHEBOCTBE II0JIyJa-
0T NOJIUILIOUAHBIE PACTEHUS, OTIMYaionIuecs 6ojiee KPyImHbIMHA
pasmMepaM¥ U BHICOKOM YPOXKAMHOCTHIO.
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ITpoayKTEI XKU3HEAEATEIHHOCTH IPOKAPHUOT ¥ OZHOKJIETOU-
HBIX 9YKAPHUOT C KasKABbIM IrojloM Bee 6osiee IMUPOKO IPHUMEHAIOT
B DPa3HBIX OTPACIIAX HADOJHOTO X03AHCTBA,

TexHOJIOTHIO TOTYIEHUA HEOOXOAUMBIX YeJIOBEKY IMPOAYKTOB
M3 YKHUBBIX KJIETOK MJIH € IIOMOIILI0 MUKDPOOPTAHU3MOB HASBIBAIOT
OMOTEeXHOJIOTHEeH.

I'eneTnueckasn (reHHas) MHIKEHEPHUS TpejcTaBIsAeT coboit
COBOKYIHOCTE METOJIOB, ITO3BOJIAIOIIMX NEPEHOCUTHh HACIEHCT-
BEHHYIO0 HH(MOPMAIIHIO U3 OXHOI'0 OPTaHU3MA B APYIOM.

[MpobnemHbie obnacTtu

BenomauTe, KakuM 06pasoM MOYKHO IIPEOJOJIETH CTEPUJIb-
HOCTH MeXXBHAOBBIX rubpuzios? Kak BBl AymMaere, MOKHO JH HC-
IIOJIL30BATE OTH METOMABI [AJIsA CO3MAHUSA HOBBIX TTOPOJ] dKUBOTHBIX 7

Kaxwue mpo6ieMbl BHOCHT B FreHETHUYECKYIO UHKEeHePHIo He-
COOTBETCTBHE B CTPOEHUH I'€HOB IIPO- ¥ 9YKAPHOTHYECKHUX Opra-
HU3MOB?

[MpuKnagHble acnekTbl

Kax MO0XHO MCIONB30BATH HOCTHIKEHUS GUOTEXHOIOTHHU
B HAPOJHOM X03AlcTBe?

MoskHO 1M B HacTOsAIIee BpeMsi BbIPDACTUTH HA npuycased-
HOM y4YacTKe cOpTa ILJI0/IOBBIX lepeBLeB, BeIBeieHHEBIe V1. B, Mu-
aypuHbIM?

Kaxoii Bus mcKyccTBeHHOr0 0T60pa NPUMEHAIOT X03sAeBa
0ecnopoAHBIX JOMAIIHUAX dKHBOTHBIX IIPH NOABIEHUH Y HUX 110-
ToMcTBa?

3anaHuA

Paccraxkure, Kak MOYKHO MCIIOJIb30BATH 3aKOH MOMOJIOTHYE-
CKHUX pANOB HacsencTBeHHOU uaMmenumBoctu H. W. Basunosa
B CEJIEKIIMOHHOU NMPaKTHKE?

Haiigure Ha reorpadmyeckoii KapTe pasjiudHbIe HeHTPHI IPOo-
HCXO0KIeHNA KYJAbTYPHBIX DACTEHHH M ONHUINUTE KIUMATHUE-
CKHe€ YCJIIOBUA KaXJI0TO U3 HUX.

Kakxue npeskoBbie (h)OPMBI DACTEHHIA U JKUBOTHBIX ITOCTYIKH-
JIX OCHOBOM /)1l BHIBEJeHHA COBPEMEHHBIX JAOMAIIHHUX MOPOX
u copToB?
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3aknw4yeHue

Bri sakoHumaM usyuenue yuebHuKa obuieir o6momorum 10
kJacca. OgeHsb MIMPOK KPYT BOIPOCOB, ¢ KOTOPBIMEU HAJA0 OBLIO
MMO3HAKOMHUTHCSHA. ITO HE CAYIAWHO: CI0KHOCTE A MHOI00Opasue
JKHM3HU, PA3BUBABIIEHCA U YCJIOKHABIIEHCH MUJJIHADAB] JIeT,
CTOJIb BEJIMKH, UYTO OJIHU €e ABJIeHUA MBI TOJBKO HAUYNHAEM I10-
3HABATH, 4 APYI'He eme XAYT uzydenus., OueBHIHO, 4TO B 3TOMN
HeO0OJBIION KHHTe MOIVIM OBITH TOJBKO 3aTPOHYTHI, IPUOTKPHI-
ThI Ba)KHBIE BOIIPOCHI OPraHU3aIluM MKUBLIX CHCTEM, UX (DYHK-
IMOHUPOBAHUA U PA3BUTHHA .

PackppiTie MONMEKYIAPHBIX OCHOB HACJEACTBEHHOCTH Cle-
JIaJI0O BO3MOXHBIM BOSHMKHOBEHHE KJIETOYHOH ¥ FeHeTHYECKOM
HH)KeHepHuu, OHOTEeXHOJNOTHYECKUX IIPOIeCCOB, BCe IIHpe U
IIUpe UCHONB3YIONIMXCS B MEIUIINHE, CEILCKOM X035iCcTRe, He-
KOTOPBIX OTPAaCHAAX IIPOMBIIILIEHHOCTH,

B 11 knacce MBI IPOAOJIKUM M3yYaTh 3aKOHOMEPHOCTH CY-
LIeCTBOBAHMA YKMUBLIX cucTeM ¢ 6oJjiee BHICOKMMHU YPOBHAMU
OpraHM3alliu; Bhl IMO3HAKOMHTECH C 3TANAMH HCTOPHUYECKOTrO
PasBUTHA ¥KHUBOU IPUPOJL], BOGHNKHOBEHHEM U CTAHOBJIEHUEM
cOO0IIEeCTB OPraHu3MOB.

*
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OCHOBHbIE BE€XW B pPasBnTNnN ©uonoruu

384—322 rr. no H. 3. [laThl )KU3HA ADPHCTOTENS, KOTOPBIA
BBICKAa3aJ U/IeI0 O JIECTHUILE CYIIECTB M BHICKA3aJa MHOTO APYTHX
€CTeCTBeHHOHAYYHEBIX ITOJIOKEeHHH. APHUCTOTe b NpeAIoaara,
YTO BOSMOKHO BOSHHKHOBEHHE JKHBOT0 U3 HEXHBOW IPHPOIEI
o AeiicTBUEeM HEKOM CHJIBI TBOPEHHUSA — DHTeJeXHH (B mep. ¢
rped. — «JAeicTBHE? ).

1609 r. Usrorosnen nepssiit Mukpockort (I'. INanwnneir).

1628 r. OrkpsiTo KpoBooOpamenue (B. 'apsei).

1651 r. ChopmynupoBano mnojsoxxeHune «Bce xuBoe u3a
aina» (B. I'apgeit).

1661 r. OrxpsiTsl Kamuaaapsl (M. Maxsourn).

1665 r. Obnapy:xeHa KJIETOUYHAA CTPYKTYpPa NPoOKOBOM TKa-
au (P. I'yk).

1668 r. OkcrepuMEeHTANBHO NOKA3AHO PasBUTHE JIMYHHOK
MyX U3 0TJI0)KeHHBIX Anl (P. Peam).

1674 r. OrkpriThl 6axkTepun u npocreimue (A. Jlesenryx).

1676 r. Onucansl muacTugel U xpomarodops: (A. Jlesen-
I'yK).

1677 r. BuepBsie yBuzieH cepMaTo3ony yeaosexa (A. Jle-
BEHI'YK).

1688 r. BeeseHo nousaTHe 0 BUAE KAK 0 CUCTEMATHYECKOM
enuaune (. Peii).

1735—1753 rr. Paspaboransl NIPHHIUILI CHCTEMATHKA U
bunapHasa Homenkaarypa (K. Jlunuei).

1778 r. OTKpPBITO BBIJIEJIEHAE KHCJIODPOAa pPacCTeHUAMU
(Iox. ITpucrian).

1779 r. Ilorkazana cBA3L MEKAY CBETOM M 3eJIeHOM OKpac-
kou pacrennii (. Uurenxays).

1809 r. ChopmyiupoBana nepBas TeOpHUA 3BOJIOIAN Opra-
Huyeckon npupoas! (AL, B. Jlamapk).

1814 r. YcraHOBN€Ha CIOCOOHOCTH 9KCTPAKTOB AUMEHS IIpe-
BpaliaTh KpaxmaJja B caxap ¢ momoinsio pepmenTtor (I'. Kupx-
rod).

1828 r. ChopmynupoBaH 3aK0H 3apOABIIIEBOr0 CXOACTBA
(K. M. Bap).

1831 r. OrkperTo Kaerounoe sapo (P. Bpoys).
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1839 r. ChopmynupoBana kiaerounas reopus (T. IlIsans,
M. llneiipen).

1853 r. Onucano NpOHMKHOBEHHUE CIIEPMATO30MAA B Ali1e-
kiaetry (. Kebep).

1858 r. ChopmynupoBano nososkenune: « Kampgasa xierka us
riaerkn» (P. Bupxogs).

1859 r. Ony6imkoBana kaura Y. Jlapsuna «Ilpoucxosxmge-
HHEe BUJIOB IIyTEM ecTecTBeHHOro orbopa, uinn Coxpanenue 6Jia-
TONIPUATCTBYIOINAX TOPoJ B 6oprbe 3a sku3HL» . Co3rana aBoJIo-
IIHOHHAA TEOPHU .

1862 r. OnpoBeprayra Te0pus CaMONPOU3BOIBLHOTO 3aPOIK-
nenus (JI. ITacrep).

1864 r. ChopmynupoBan buorenernueckuii sakos (9. ex-
kexs, @. Mwiep).

1865 r. OnybsmkoBasb! 3aKoHE! HacaeacTBenHocTH (I'. MeH-
JeJb).

1868 r. OTKpBITH HYKJIenHOBBIe KucaoTs! (. Mumep).

1870—1880 rr. Onucansl MeXaHU3MEI HEPBHOM peryadanun
numeBapenns (A. I1. [Tasaos).

1871 r. YeranosneHo, 4To OEJIKH COCTOAT U3 AMHHOKHCIIOT
(H. H. JIiobasun).

1874 r. OTKpBIT MUTO3 y pacTuTeabHBIX KiaeTok (A. II. Yn-
cTaKoB). JleranbHo onmucan Ha pacreHuax (9. Crpacbyprep,
1876—1879 rr.) u "a sxuBorHbIX (B. ®nemunr, 1882 r.).

1875 r. [lokazano, 4TO IPOUECCHl OKUCICHUA IPOUCKXOAAT B
TKaHAX, a He B KpoBu (3. Ildaorep).

1880 r. Orkpserrel BuTamuns! (H. W. JIyaun).

1880-¢ rr. BoiaBieHO, 9TO BCe JKMBBIE KJIETKH IIOCTPOEHBI
H3 BEeIIeCTB, B COCTAB KOTOPHIX BXOAAT AMHHOKHCIOTEI, 30THUC-
Thle ocHOBaHHMA H crepuHEl (K. Koccenn).

1882 r. OTKphIT Mei03 ¥ >KUBOTHBIX (B. @aeMunr).

1882 r. OTKpoIT BO3OYyANTENL TYOEPKYJIE3a; BEIABJICH B TKa-
Hax opranusma (P. Kox).

1883 r. ChopmynupoBana 6nosiorndeckas (paromurapuaas)
Teopua ummyHuTera (M. U. MeurukoB).

1888 r. OTkpriT Meiios y pacrennii (3. CtpacGyprep).

1890—1891 rr. [IpogeMoHCTPHUPOBAHA BOSMOKHOCTE CO3/a-

HHS Y YeJIOBeKAa U JKUBOTHBHIX IIACCUBHOTO MMMYHHATETA MYTEM
BBeJIleHUA F'OTOBBIX AHTHUTEJ; IPUMEHEeHUEe 3TOT'0 MeTo/1a B Jiede-
Huu gudrepun (9. A. hon Bepunr).
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1890 r. [lokazaHa KJIeTOYHAA CTPYKTYPa HEPBHOM CHCTEMI,
KoTopas 10 aToro cuntanachk cuanaTreM (C. Pamon-un-Kaxans).

1890 r. OrkpsiT BHTaMuH B, Kak cpeacTBo npotus Gosesnn
bepu-depn (monurespuTa) (X. DitkMaH).

1892 r. OrxpsiTsl Bupycsl (1. M. IBanoBckuii).

1895 r. OOmHapyskeHa B KPOBH CHCTEMa KOMILIEeMEHTa
(nmar. «JOMOJIHEHHE»); CO3/aH METOJ OmIpelesleHUus aHTHUIeHOB
(7K. Bopze).

1898 r. OTKpBITO ABOWHOE ONMJIOAOTBOPEHME Y IIBETKOBBIX
pacreanit (C. I'. Hapammun).

1900 r. Bropu4HO OTKPBITH] 3aKOHBI HaCJAe0BAHHA IPHA3HA-
rkos (K. Koppesre, 9. Yepmaxk, I'. ne ®pus).

1900—1901 rr. ChopmynmpoBaHO peAcTaBiIeHne 00 yCraoB-
Ho-pedaexropuoi gearensnoctu (M. I1. Ilasnos).

1901 r. Onucanel rpynmnsl Kposu (cucrema ABO), uto cuemna-
JI0 IepeauBaHue KpoBy npakTudecky BeinoaaumMeiM (K. Jlana-
mITalHED).

1903 r. YeranoBiaeHa POJIb 3eJIeHBIX PACTEHHH B KOCMHUYEC-
KoM Kpyrosopore sHepruu u BemecTs (K. A. Tumupsases).

1906 r. OTKpBIT BUTAMWH A; ONNCAHO €ro BIUSHHE Ha POCT
U passuTHe oprasusma (@. XonkuHe).

1910 r. ChopmynupoBana Teopus (duismOpuoresesa —
makpoasosronuu (A. H. Cerepiior).

1914 r. ChopmynnpoBaHa XpOMOCOMHAaA TEOPHsA Haclel-
creegnoctH (T. Mopras).

1917 r. OrxpsrTel 6akrepuodaru (P. [1’Oppens).

1920-e rr. OrkpeiT BuTaMuH C; yTOYHEHO, KAK IIPOMCXOAUT
nponecc buosoruueckoro okucaenus (A. pou Ceent-Ipepan).

1920 r. ChopmyaupoBaH 3aKOH MOMOJIOTHYECKHX PANOB B
"HacnencrBennou namenunsocTy (H. . BaBunos).

1921 r. JloxaszaH (hakT XMMHUYECKOI Iepejadd B CHHaIcax
"HepsHOU cucremsl (0. Jlesn).

1922 r. OTKpBITO BAUSHAE OMHON YACTH 3apPOAHIINIA Ha IPY-
I'VIO ¥ BEISICHEHA POJIb 3TOTO SIBJICHHUS B leTePMUHAIIMA dacTei
passusailomerocs sapogsima (I. Illneman).

1923 r. OxapakTepn3oBaH (hOTOCHHTE3 KAK OKUCIUTEIbHO-
BoccraHoBuTensHas peaknus (T. Tynbepr).

1924 r. Onyb6aumKoBaHa ecTeCTBEHHOHAYYHAS TEOPUA IIPOHC-
xoxaenud xusuu Ha 3emue (A. U. Onapun).
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1926 r. OcHOBaHA HAyKa IreHeTUKA MONYAANUWHN, CTaBIIaAA
OCHOBOM CHHTETHYECKOHN TEOPHH 2BOJNIONHHA — CHUHTE3a TeHEeTH-
KU 1 Kaaccugeckoro gapsuausma (C. C. YerBepukos).

1926 r. Onyb6nmkosan Tpya B. . Bepraackoro « Buocdepas.

1926 r. O6HapyKeHO MyTareHHOE JeiCTBHe PEHTIeHOBCKUX
ayaeit (X. Memep).

1929 r. BeieseH npupoAHbINA neHuInAauH (A, @aeMuHr).

1931 r. CxoHCTPpYWPOBaH JJEKTPOHHBIM MHUKPOCKOI
(9. Pycka, M. Kuonns).

1933 r. JokasaHo JHHEHHOE PACIIOJIOKEHHE I'eHOB B XPOMO-
comax (T. Mopras).

1937 r. Onucan UKI TPUKAPOOHOBBIX KHCJIIOT — BaXHeEH-
ras 4acTh npoiecca TkanesBoro asixamus (X. Kpebe).

1940-e rr. OTpelT MexaHuaMm nperopocnpuaTua (P. I'pa-
HUT).

1940 r. IlonyuyeHn XUMHYECKHN UMCTBHIMA aHTHOMOTHEK IIEHU-
nuanuH (I'. @nopu, 9. Yeitn).

1940 r. Paspaborana Teopus 6uoreonenozos (B. H. Cyka-
4eB).

1943 r. [loxka3aHo Cyn{eCTBOBAHUE CHOHTAHHBIX MYTAIUi
(C. Jdypus, M. Hensb6piok).

1943 r. O6HapyskeH BuTaMmuH K, NIpenaATCTBYIONINI paspy-
menuio cocynos (X. Ham).

1944 r. [loxazana renerudeckaa ponas JHK (O. Ssepn,
C. Marneon, M. MakgapTn).

1945 r. OrkpeiTa aagonnasmarnueckasna cets (K. [Toprep).

1945 r. Jlokaszana UMMYHOJOTHYECKas MIPUPOAA OTTOPMKE-
HUs IIPpU TPaHCONIAaHTAOMWM (mepecajgKe) TKaHEl W OPraHOR
(IT. MenaBap).

Cepennura 1940-x rr. OnucaHbl ¢ TOMOIIBIO BJIEKTPOHHOM
MHUKPOCKOTUYN CTPYKTYpa 9HAOIJIa3MaTUIECKOT0 PETHKYJIYMA
(A. Knopn), pubocomsr u kommiiexe Nomsmxn (M1, [annane), mu-
ToxoHApuit u suzocom (K. Ile [TioB).

1946 r. OTkpeiTa cucTeMa peKoOMOWHANMWII y OGakTepHit
(. Jlepepbepr, 9. Tarym).

1948 r. O60cHOBAHO €IMHCTBO NPUHIIUIIOB YIIPDABJEHHUS B
KubepHEeTHUECKUX CHCTEMAaX U XKUBbIX opranusmax (H. Bunep).

1948 r. [eranbHo onucasbsl QYHKIWH IMPOMEKYTOUHOIO
moasra (B. I'ece).
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1940—1950-e rr. O6HaAPYHEHBI FEH LI, ONPEASIIIONLNEG 1O
MOKHOCTB IIePecajjKi TKaHei 0T 0OJJHOI0 UBOTHOTO K APYIOMY
(I1. CrHesi); OTKPBITA AHAJIOTHYHAA CHCTEMA NEHOB Y YeJOBE-
Ka — TJIaBHBIA KoMIIeKke rucrocosmectumocTu (HE. [locee).

1950-e rr. [lokasaHo, YTO YaCTh CTPYKTYPHBIX 3JIEMEHTOR
XPOMOCOMBI CIIOCOOHA IepeMelaThes 110 CaMO# XPOMOCOMe 1 K
IPYToii XpoMocoMe — peryiasanus skcnpeccun reHos (B. Maxk-
KnunaToxr).

1950-e rr. Ycranosaena pois hochopuiupoBaEusa 6eJIKOB
KaK CBA3YIOIIEro 3BeHa MeXIy BTOPUYHBIMHU NOCPEAHUKAMHA H
KOHKPETHBIMH OHMOXUMHYECKHME peaknusamu (9. Pumep,

9. Kpebe).
1950—1970-e rr. OrxkpeiTa HOBag rpynmna Ouosoruvec-
KH AKTHBHBIX BELIECTB — IMPOCTATJIAHAMHOB; HM3Y4YeHO HX

BJIMAHUE HA NOPOLECCHl KMUSHEAEeATENbHOCTH OPraHUu3MOB
(V. @on ditnep, M. Tonsabaart, C. Beprerpem, B. Camyanbcon,
II. Beiin).

1953 r. ChopMmyIupOBaHBI IIPEACTABIEHUA U CO3JaHA MO-
nexns crpykTyphl JIHK (. Yorcon, ®. Kpuk).

1957 r. OTKkpBiTHE MEXaHH3MOB OHMOJOrHYECKOr0 CHHTEe3a
IOHK u PHK Bre xusoro opranmsma — in vitro (C. Ouoa,
A. KopuGepr).

1960 r. YerasHosiaeHa BOZMOXHOCTE rHOPHAAN3AIIAN COMATH-
yeckux xkiaeTok (I'. Bapckwnii).

1960-e rr. OnucaHsl pasandus MeXKAY QYHKIIAAME IIPABOTO
M JIeBOro noJyumapuii ronossoro moara (P. Cneppun).

1961 r. Onpenmenens! Tull ¥ 00ImMas NIPUPOLA TeHETHUECKOI0
koza (@. Kpuk, JI. Bapuer, C. Bpeanep, P. Yorc-Tobun).

1961 r. Hauarto kioHupoBaume KUBOTHBIX (k. I'epron).

1962 r. ChopmMynupoBaHbl HNPEACTABIEHUA O PEryJAlAN
AKTHBHOCTH T'€HOB CHeNHAJbHBEIMH TI'eHaMH-OIepaTopaMu
(®. Haxob, . Moro).

1965—1966 rr. PaciuudpoBaH TPHUILJIETHBIA TeHETHYECKIH
xox B monexynax JIHK u PHEK (M. Hupen6epr, X. Kopana), pac-
KphiTa cTpyKTypa TpacnopTHoit PHK (P. Xonnn).

1969 r. PackpsiT MexaHU3M penpoayKuuu Bupycos (A. Xep-
).

1970 r. OcymiecTBier xumudeckuit cunres resa (X. Ko-
paHa).
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1970 r. OrkpsiTa obparHas TpaHcKpunuus (X. Temun,
. BanxTumop).

1970-e rr. OGHapy»KeHbI T€HBI, PEryJIUPYIONIUe IePeXo OT
OHOTO NepHOoJa KIeTOYHOTO ejieHus K caeayoomemy (JI. Xapr-
BeJLI).

1973 r. Onyb6uKOBaHBI PE3YABTATH HOBEIX DKCIIEPUMEHTOB
10 MoJieKyisipHOMY KJaoHuUpoBaHuio (C. Koan, A. Yanr).

1973 r. Ilpucyxaenune HoGenesckoit mpeMun 3a cosmanue
STONOTHH — HAYKH O II0BEeJeHUHU JKUBOTHBIX; paboThl IPOBOIH-
auck B 1-it monosune XX Beka (K. ¢pon @pum, K. Jlopen,
H. TunGepren).

1975 — 1980 rr. B 6enkoBoit MoseKy1e 00HAPYIKEeH 0COOBI
Y49aCTOK — TPAHCHOPTHBIA KO/, KOTOPHIHA HATIPABJIAET CHHTE3H-
PyeMblii 6eJI0K K OIpeieIeHHOM YacTH KJIEeTK! B CIoco6CTBYeT
NPOHMKHOBEHUIO ero cKBo3b MeMOpaHsl (I'. Biro6enr).

1977 r. YcranosneHo, uro red npucyrcrsyer 8 JJHK n PHK,
KaK IPaBUJIO, B BHJle Pa3/ieIbHbBIX CerMEHTOB — 3K30HOB (10-
IIONTHUTEJIFHAS BO3BMOXKHOCTE pekoMOuuHanuu reunos) (P. Po-
oepre, @, Illapmn).

1978 r. ObrapyskeHno NpocTPaHCTBEHHO-BPEMEHHOEe COOTBET-
CTBHE MKy PacnojoKeHueM e HOB B XpOMOCOMe 1 001acTAMHA
TeJIa, Pa3BUTHE KOTOPBIX OHM HanpasagaoT (J. JIsione).

1980 r. BeisiB/ieHBI FeHbI, MMEIOLIHE B X0/Ie PAHHEro sMOpH-
OHAJILHOI'O PA3BUTH A KJIUEBOE 3HAUSHUE I 3aKJIaJKI CXeMBbl
TeJia u hopmuposann ero cermenToB (K. Hioccasita-Ponbxapn,
9. Beiicxayc)

1982 r. ITokasana BO3MOYKHOCTH U3MeHeHUA (HeHOTHTIA MIe-
KONUTAKIIAX ¢ IIOMOINbI0O PeKOMOMHAHTHBIX Moaexya THE
(P. ITonmmurep, P. Bpuucrep).

1986 r. YcranosneHo, uTo okuch azora — NO sBasercs me-
pefaTyYMKOM CHI'HAJIOB OT OGHOM KJIeTKH K ApYyroi — abcomor-
HO HOBBIH IIPUHIMII IepeJauy CUI'HAJIOB B OHOJOTUYECKHX CHC-
Temax (P. ®@ypurorr, JI. Uraappo, ®. Mopan).

1990-e rr. Onucassl cUHANITHYECKUE MEXaHU3Mbl MAMATH
(3. Kangemn).

e —————————.
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