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Bnapumup BEPAHUKOB

CnoxcHoOCm®b

KaK MEPUJIO
9BOJIIOIIMOHHOTO
Iporpecca

ITepBast mpobJieMa, ¢ KOTOPOI CTAJKUBACIIHCS B U3yUEHIH
[IPOrPECCUBHOI 9BOJIOIK, — OIPE/eJIeHIEe CaMoro 00beKTa
uccaenoBanust. Uto MbI BoOOIIE UMeeM B BHJLY, KOT/A
TOBOPUM O TIPOTPECCE B IBOMIOIMOHHBIX TIPEOOPA3OBAHUSIX
JKUBBIX CYIIECTB?

Bosbmue Mo3rn wim 6osbimast 6uomacca?

[To BHOJTHE TMOHATHBIM M YBAKUTEIbHBIM IMPUYNHAM MBI
HasblBaeM BEHIIOM TBOPEHUs YeJOBeKa, CUMTasl ero He-
COMHEHHO O0Jiee TIPOTPECCHBHBIM TI0 CPABHEHHIO, HATIPHU-
Mep, ¢ I0’KAeBbIM uepBeM. IIpu aToM B HalleM cO3HaHUHN
He3aMeTHO 1 eCTeCTBEHHO IIPONCXOIUT HEKOTOPBIH ipeiid
MOHATHI: IIPOrPECCUBHBIN—BBICIINN—TPOBUHYTHIN —
npuctocobennbiil. Ho 4To raet Ham ocHoBaHMsI /1715t TAKO-
IO BeCbMa aHTPOIIOLEHTPUYECKOTO B3IJIs/a Ha SKU3HDL?
Hamm Gospinwe, xopormo passutsie Mosru? Ho tor ske
ZI0’K71eBOI UepBb BIIOJIHE MOKET CMOTPETD Ha HaC CBBICOKA:
Gromacca ero cobparbes cocrasisier outu 10% or Beca
BCEX CYXOIIYTHBIX KMBOTHBIX, & BOT HAII OOJIBIIETr0IOBBIIT
POZICTBEHHUK — TOpHAasl TOPWJITa — 3aHeceH B KpacHyio
KHUTY TIO TIPUYUHE CBOEH MaJOYUCJICHHOCTH.

BEP/IHUKOB Buaanmup B uyem, B cymnocTH, 3akjiodaeTcsi OCHOBHAsl IeJb
AJlexcanapoBuy — JOKTOP M060r0 opranusMa? BBIKUTH ¥ OCTAaBUTH TMOTOMCTBO
GHOJIOTMYECKIX HAYK, PYKOBOAUTEIb B PeaJbHBIX, BIOJHE KOHKPETHBIX YCJIOBHAX. A Beab

7160PATOPHH SKCTIEPUMEHTAIBHOO JIOGUTHCS HTOM eI MOKHO COBEPHIEHHO Pa3HbIMU CIIO-
MOZIEJTMPOBAHNA IBOJIOITUOHHBIX

nporieccos VHCTHTYTA IATOAOTHH cobamu: He TOJIBKO YMHBIMHU MO3TaMH, HO 1 OCTPBIMH KOT-
u renerukn CO PAH TSIMU, ¥ GOJIBIIUM KEJIYAKOM, U BBICOKOI CKOPOCTBHIO
PasMHOKEHU, ... JIa MaJIo Jii 4eM erie? KcTaTu ckasaT,
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STUM OBLJT CMYIIIEH 1 CaM TBOPEIl 9BO-
JIOIMOHHO TEOPUH, IUTUPYEM: ...He
JlyMato, 4ToObl y KOTo-HUGY/b ObLIO
SICHOE TIPEJICTABJIEHNE, YTO TIO/[PA3Y-
MeBaeTcd 1o/ BbiciiuMy (Yapas lap-
BUH).

Bo Bcem Hy:kHa Mepa

ScHOo TOTBKO OTHO: BOMIPOC O TOM, YTO
SIBJIIETCS MEPUJIOM 9BOJIOITMOHHOTO
mporpecca, He PEITUTh TTPOCTHIM KaBa-
JeputickuM HackokoM. Iloatomy
MOCTYTINM COTJTACHO OOBITHOT JKUTEH-
CKO¥ MYIPOCTHU: M3BECTHO, UTO CJIO-
MaTh BEHWK JIeTde, eCJaU PasobpaTh
€r0 Ha OT/leJIbHbIEe TPYTUKU. YCJIO-
BHMCS CUUTATD IPOTPECCOM YCIOKHE-
HUE OT/EJIbHBIX OPraHOB uau MOpho-
JIOTHYECKUX CTPYKTYP OpTraHM3Ma
6E30THOCUTENIBHO K eTo AabHeieit
HBOJTIOIINOHHON Cy/IBOE.

W BoT 31ech MBI yKe BCTylaeMm
Ha GoJee TBep/IyIO TOUYBY. BosbmeM,
HAIIpUMeP, MO3T: YeM OH KpyTIHee, YeM
B HeM (OJIbIITE M3BUIMH — TeM GoJiee
Pa3BUTBHIM OH siBJsieTcst. Vi kutey-
HUK: Y TIPUMHUTHBHOTO TTO3BOHOYHO-
O — XPeCTOMATUITHOTO JIAHTIETHU-
Ka — 3TO TIPOCTO TIpsIMas TJagKas
TpyOKa. A B3IJISTHUTE Ha Ty e Xpec-
TOMaTUHHYIO KOPOBY, Ha ee MHOTO-
METPOBBIH, CI0KHO MuhhepeHInpo-
BaHHBIN M KOMIAKTHO YITAKOBAHHBIH
MIUTIEeBAPUTEIbHBIN TPAKT, BHYTPEH-
Hss MOBEPXHOCTb KOTOPOTO MHO-
TOKpPAaTHO YMHOKeHa CKJaJKaMu
U BOPCHUHYATBHIMU BBICTyTamu!
Harnganuefimas  uamocTpamnusg
MIPOTPECCUBHBIX MOPGHOIOTHIECKUX
npeobpaszoBaHuii, TNPU3BAHHBIX
KOMITEHCHPOBATD BBICOKIIE HEPTO3aT-
paThl KPYITHOTO TEIMJIOKPOBHOTO Opra-
HU3MA.

Takoe mocTernenHoe yCJaOKHEHUE
OpPTaHM3AIMU MOXKHO CYUTATh yHU-
BEPCATIbHBIM IPOIIECCOM — OH XOPO-
TII0 TIPOCTIEKMBACTCS Y CAMBIX PA3HBIX
MHOTOKJIETOUYHBIX OPTAaHU3MOB: MOJI-
JIIOCKOB, PBIO, TITUIl, MJIEKOMUTAIO-
mux. [Ipaktuueckn y Bcex MOXKHO
BBIJICJTUTH TOMOJIOTUYHBIE, T. €. aHATO-
MHUYECKH ¥ (DYHKIMOHAIBHO MOA00-
HbIe, OpPTaHbI, KOTOPBIE B IIpoIlecce
ABOJIIOIINYA MHOTOKPATHO yBEJIMUNBA-
I0TCS, 3aBUBAIOTCS, BBITIMBAIOTCS
U T. L

pUMedYaTeabHO, YTO POCT
CJIOKHOCTU OPTaHM3ANUN
UleT He JIMHeWHO: cHavYama —
CTPEMUTEIBHBIN TOXBEM, 3aT€M —
BBIXO/[ HA I1JTATO, & TIOTOM — OCTaHOB-
Ka (eCTeCTBEHHO, HOHATHSL «ObICTPO»
U «MeIJIEHHO» GepyTCcsl B 9BOJIOIMN-
onnbix Macmrabax). Cosmaercst Bie-
YyaTjieHue, YTO OPTAaHU3MbBI TPOCTO
JOCTHUTAIOT OITPEIeTIEHHON TeJTH, TI0C-
JIe 4ero MM HEYero 1 He3aYeM yCJI0K-
HATh. W mepex m0603HATENbHBIME
HATYPaMU BO3HUKAET COBCEM TIPOCTOM
BOIIPOC: KakuM 00Pa3oM 3Ta IITyKa
BOOOTIE ocymiecTBasimach? Kakum
KJIIOYOM 3aBOJIUTCST M KaK yCTPOeHa
BHYTpH GoMba MPOrPecCUBHBIX MOP-
dhosornuecknx mpeobpasoBaHnin?

Tonka 3a cpemoit

Bot TyT Ha cueny BBICTyTaeT HayKa
rereruka. [Ipexcrasbre cebs, Hapu-
Mep, APEBHUM TOJIOBOHOTMIM MOJLITIOC-
KOM aMMOHou/Ieeil. Y Bac ecTb Pako-
BUHA, pas/es€HHast TeperopoaKaMu
Ha T€PMETUYHbBIE OTCEKH, 3aITOJTHEH-
Hble Ta3oM. [IpoyHOCTh paKOBUHBI 3a-
BUCHUT OT apXUTEKTYPBI MIEPETOPOIOK
U TIPEKJIE BCETO OT CTETIeHW M30THY-
TOCTH JIOIIACTHOU JIMHWUH, BJIOJIb KOTO-
POl Tieperopojika cpacTaeTcs ¢ Ha-
PY2KHOH CTeHKOI pakoBUHBL CTereHb
U30THYTOCTHU JIOTMACTHOW JUHUMH,
B CBOIO ouepe/ib, 06YCIOBJIEHa OTpe-
JeneHHbIMU TeHaMu. JlotryctiM, y Bac
ecTb MoJITIOCK-cocesl Bacs, n 'y Bacu
9TUX T€HOB MEHbIIIE.

KUWEYHUK KOPOBH
ABNAGMCA HASNAGHLIM
nocoouemM NO Meopuu
SBOMOUUU

B npuxotnnBbIX y30pax NONACTHOW ANHUK
pPaKoBMH amMOHoWAaen —
MUNIMOHONETHAS NeTonnuch 60pbObI 3a
BbIXXMBaAHMeE.

D — peBoH,
C — kap6oH,
P — nepms,
J — topa,
K — men

-
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B pasBumuu Moo
op2aHusMa Hacmynaem
MOMEHM, KO2ga emy
YoKEe Heueeo U Hesauem
YCNOXKHAMb

K Bbl, HE TY>KWIM — W BIAPYT
1mestb, T7ie Bbl 00UTAIN, HAYAI OILyC-
karbes. [TockosbKy saBienne BOJbI
PN 3TOM YBEJIUYMBAETCS, BaM
JUUISE TOTO, YTOObI BBIXKUTD, HYKHO YBe-
JUYNBATH ITPOYHOCTD PAKOBUHDI.
VY koro us Bac Oyzer 6oJIblIe MAHCOB
norHathb cpeny? Ilo 3akonam MHUKpO-
HBOJIIOIIMOHHOTO JKaHpa, ObICTpee J10-
TOHWUT CPeZy TOT, Y KOTO IOJIE3HBIN
JUIST HOBBIX YCJIOBUI JKM3HU NIPU3HAK
KOHTPOJIMPYETCsT GOJIBIINM YUCIOM
renos. [loatomy y Bacunoro norom-
cTBa OyZIeT HACTOJIBKO K€ MEHBIIE
maHcoB 3aUKCUPOBATh B TeHaX
JIOTIACTHON JINHUU OJIarOTPUSITHBIE
MYTaIllMU, HACKOJbKO 3THUX TI'E€HOB
y Hero Menbiie. U Bbr, co cBonMu 60-
Jiee IPOYHBIMU [IEPErOPOJIKAMH, OKa-

BHewHwit BU[, PAKOBUHbI aMMOHOVIp,eVI

nonactHasa nnHUA
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skeTech nobeauresneM, a UMEHHO —
TEM CaMBIM O0JTee TIPUCTTOCOOIEHHBIM.

Jlo kaKoro npejesia Baia pakoBUHa
cTaHeT yCJaOKHAThess? HaepHoe,
JI0 TOTO MOMEHTa, KOT/Ia TUITHYHbIE
TpeboBaHUA Cpebl OYAYT ¢ JUXBON
KOMIIEHCUPOBAThCS M3MEHEHMEM
AKTHBHOCTH YK€ MMEIOIINXCST TEHOB.
TakuM 06paszoM, OYEBUIIHO, YTO UMEH-
HO KOJTeGaHUsT CPEIBI SIBIISTIOTCST JIBU-
Kymei cuimoii MopdoJorudecKkoi
HBOJIOIINN U, B KOHEYHOM PE3YJIbTaTe,
MIPUBOIAT K YCJIOKHEHUIO 1 «ITPOJIBU-
HyTOCTH» opraHoB. Kcratu ckasatb,
MMEHHO 9TOT MPOIECC, MEANNH B Te-
yenne 6osee 200 MutH JieT, HabIOA-
0T MAJIEOHTOJIOTH ITPU U3YYEHUH OKa-
MEHEBIINX OCTAaHKOB aMMOHOW/IET.

Ho 31ech Bo3HUKAET 10BOJIBHO TOH-
KWW HIOAHC: Y CPEIbl €CTh CBOMCTBO
K0s1e6aThCS B PasHbIX HAIlpaBJIeHUIX!
[ToaToMy B KaKWe-TO MEPHMOIBI Ballia
CJIOKHAs ¥ TIPOYHAS PAKOBUHA MOKET
CTaTh MPOCTO JOPOTUM YKpATEHIEM,
a ee reHernyeckoe obecreyeHne —
36BITOUHBIM. B HOBBIX yCITOBUSIX TTO-
TpeBYIOTCS COBCEM JIPYTHE CTPYKTYPhI
7 OpraHbl. I opraHuaM CTaTKIBaeTCst
C «BEUYHBIM» BOITPOCOM: YTO JIEJIaTh?
YT06bI pazoOpaThCs € ITUM, 00OpaTHM-
€S K MEXaHU3MaM TeHeTHYeCKoil pe-
TYJISITIAN Y BBICTITMX MHOTOKJIETOUHBIX
OPTaHU3MOB.

HyskHO ObITh THOKUM, TOBApHIIL!

C mozumuit coBpeMeHHOH MOJIEKY-
JISPHO TEHETUKH, TIPOIIECC PA3BUTUS
M060# CTPYKTYPbI, HAYMHAS C CAMBIX
paHHUX SMOPUOHATBHBIX CTaINH, Ha-
XOJIUTCS TIOJ] KOHTPOJIEM OOJIBIIOTO
YHCTa TaKk HAa3bIBAEMBIX PETYJISATOP-
HBIX TE€HOB.

ITO BBITJISAANT MTPUMEPHO TaK: MBI
uMeeM KakoW-HUOYIb TeH, T. €. T0-
CIeI0BATEIbHOCTD HYKJICOTH/IOB, KO-
JUPYIONIYIO OTIPeIeTIEHHBINA OeoK.
[Tporiecc mpanckpunyuu i, 1pyru-
MU CJIOBAaMH, CIUTHIBAHUS WHMOPMA-
UM ¢ TeHa Ha WHQPOPMAIMOHHYIO
PHK crapryer B obnactu npomomo-
pa, pacroyioKEeHHON 1epesl TOYKOH
Havasna tpanckpunimu. Kpome Toro,
0OBITHO HEIATIEKO OT TPOMOTOPA Pac-
TTOJIOSKEHBI e11le O/IHU crielnbuiecKe
yuactkn JIHK, nasviBaemble anxan-
cepamu.
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perynsTopHble perynsTopHble

6enKn-aKTUBaTopSI 6enKn-aKkTUBaTopSI C

TPaHCKpUNLMm TPAHCKPUNLMY XEMA
OPTAHW3ALINN
PETYNIATOPHON [HK

IHXaHcep npoMoTop CTPYKTYPHBIi reH

Kozga cpega mpebyem
U3MeHUMb OYHKU,U0

Kako20-HuUbygb opz2aHa,
y Buga BCezga eCmb
BblOOp

Hu npoMoTopbl, HU SHXaHCEPbI caMu 110 cebe He ABJIs-
IOTCST HCTUHHBIMU T€HAMU, T. €. KOTUPYIOIINMU MOCTET0-
BaTeJbHOCTAMU, 9TO — perynasartopusle yuactku JJHK.
Ho 3aTt0 ¢ HuMu MOryT creluduuHo CBA3BIBATHCA OCO-
Oble OGeJIKM, SIBJIIONINECS aKTUBATOPAMU TPAHCKPUITIIHN.
U noka 5tu GeJIKM-aKTHBATOPbI HE «CSAyT» Ha PeryJis-
topuyio JIHK, cam ren paborarh He Oymaer u 1mpoiecc
TPAHCKPUTIIINH He 3amycTutcs! Keratn ckasarh, MOCKOIDb-
Ky aKTHBATOPbI TPAHCKPUIIIIMU SABJISIOTCS GeJKaMu, OHK
TaKsKe, caMo co0OM, KOAUPYIOTCSA 0COOBIMU 2eHaAMU-Dezy -
JSIMOPAaMUL, Y KOTOPBIX TOXKE €CTh CBOM JHXAHCEPBI.

Eciin KoMy-To 9Ta cxeMma I10Ka3anach CJA0KHOM, TO pe-
JYTIPEKIAEM — OTO TOJBKO IBETOYKHU, STOAKU BIIEPE/I!
Bo-mepBbIx, cuta CBA3bIBaHNs GETKOB-aKTUBATOPOB C 9H-
XaHCEepOM, B IPUHITUIIE, MEHSIETCST B IITMPOKOM JIMAlla30He
B 3aBUCUMOCTH OT HYKJCOTHUAHOIO COCTABA W BEJMYUHDI
sHXaHcepa. Bo-BTOPHIX, aKTUBHOCTH PAbOTHI TeHa HaIps-
MYIO 3aBHCHT U OT YKCJIA IPUCOEANHUBIINXCS MOJIEKYJT —
AKTUBATOPOB TPAHCKPUIIIMK. B-TPEThUX, OJIMH TeH MOKET
PEryInpoBaThCs HECKOJBKUMU PA3HBIMU SHXaHCEPAMT,
KasK/IBIIl 113 KOTOPBIX PACIIO3HAETCS CBOMM OETKOM-aKTHBa-
TOPOM, & OJIMH U TOT Ke GEeJIOK-aKTUBATOP MOKET, HAIIPO-
THUB, PETYJIMPOBaTh PAGOTY PasHbIX FeHOB!

PestoMupyeM: KaxIblil FeH-PeryJisTop, a ux A0Jst Cpe/u
I€HOB JKUBOTHBIX M PACTeHUil JocTUraeT 5%, CIOCOGeH

Ytobbl cunTath MHGMOPMALMIO C TEHa,
HEOOXOIMMO CHayana «Hawarb

Ha CMyCKOBOW KPKOYOK» — aKTUBMPOBATb
€ro perynsiTopHyI0 YacTb, SHXAHCEPbI 1
npomoTop

B KOHEYHOM HTOTE PETyINPOBATH HECKOJIBKO TEHOB, B TOM
YICJie ¥ CAMU PeryJissTopHble. MyTaiuu B TeHaX-PeryJisito-
pax, U3MEHAIIUe CTPYKTYPY OENKOB-aKTHBATOPOB,
HapsIIy C MyTallMOHHBIMU U3MEHEHUSIMU B PAHOHAX SHXAH-
CEPOB, BJIUSIOT HA CTENEHb CBS3bIBAHUS OEJIKOB C PEryJisi-
tophoii JIHK. To ecTb ypoBeHb aKTUBHOCTHU reHa-MUIIEHU
3HAYUTETHHO MEHSETCS, YTO MOXKET CaMBIM HEOKUIAHHBIM
06pa3oM OTPasUThCS Ha PA3BUTUH MHOTMX OPTAHOB U TKa-
Heil.

A Teriepb BepHEMCSI K TIPOrPECCUBHON aBoJoNMU. Eciau
cpezia TpedyeT yeuuTh YHKIUIO KaKOro-Huby b oprata,
TO y BHJIa €CTh [[Ba MYTH: WIN JOOABUTH HOBBIE PETYJIs-
TOPHBIE TeHBI K TeHETUYEeCKOI TPoTpaMMe Pa3BUTHS 3TOTO
OpraHa, Jii IPOCTO YCUJIUTh CBSI3bIBAHUE C 9HXAHCEPAMU
1 TEM CaMbIM aKTHBUPOBATh PabOTY YIIPABJISIIONIIX TEHOB.
3aMeTrM, 4TO BTOPOH IMyTh BHIJISAUT O0OJI€E MPOCTHIM
1 TIPUBJIEKATETbHLIM. B pesysbraTe, 4eM clIosKHee opra,
TeM GOJIbIlle TEHOB 3a/I€fiCTBOBAHO B MPOrpaMMe PasBU-
THS oprana. 11 cooTBETCTBEHHO — BBITIE BEPOSITHOCTD TIO-
SIBJIEHUSI M CKOPOCTh (DUKCAIK GJIArOTIPUSATHBIX My Tallnii
B UX PEryJATOPHBIX ydacTKax. ITO AaeT BUILY OoJiblie
IIIAHCOB HA BBIKUBAHYE B MI3MEHUBIIUXCS YCIOBUSIX CPEJIBI,
OJTHOBPEMEHHO ITPUBO/IA K TIPOTPECCUBHOMY YCIOKHEHUIO
OpraHU3aIlHH.

Hy a ceiluac, orarouiennuble Ipy3oM IeHETHYECKUX
3HAHWH, BEPHEMCSI K paHee 3aTPOHYTOH mpobieme: 4uTo
TIPOUCXOJINT, KOT/IA OPTaH TIEPECTAET OBITH HYKHBIM?

Yymo-pbiOka, wWin
Kro TaHeT ozesio Ha cedda?

HpI/Ipoz[a 4YeM-TO HallOMMHaeT MarasuH: 6ep1/1 YTO XO4Yellb,
TOJIbKO TLIaTH. A BOT BO3MOXHOCTH, KaK U B CJjy4ae C
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HalIMM KOIIEJBbKOM, 4acTO ObIBAIOT
orpanunyenbl. Pazsurue 1060ii cTpyK-
TYpbl U (DyHKIIUM OpraHuaMa Tpeby-
€T HeMaJIbIX 9HEPreTHYeCKUX 3aTpar,
HO €CJIU B HOBBIX YCJIOBHSIX OPTaH cTa-
HOBUTCA U30BITOYHBIM... BOT nMen-
HO — 4TO TOT/Ia?

BeposiTHO, B 9TOM cJIydae HOJ JaB-
JIEHWEM JIBUKYIIEro orbopa 3apuk-
CUPYIOTCS MyTalliu, OcaabJIsioNire
dbyHKIMIO GecnosesHoro oprasa,
U CKOPOCTh WX MOsSBJIEHUSA Oyaer
TaKKe HAlpPSIMYIO CBSI3aHA € YUCIOM
0bcryKUBaloIUX TeHoB. IIpu aToM
MyTallii B TeHaX-peryJjasitopax oka-
JKYTCSI MEHee BBITOJHBI, OCKOJIbKY
TaKMe TeHbl, KaK ysKe CKazaHo, MOTYT
00CITyKUBATh TEHETIYECKIE IIPOrPaM-
Mbl MHOTMX OPraHOB, B TOM YHCJ€
1 HeOOXOUMBIX. A BOT 0C/1a0UTh 9H-
XaHCephl y GECTIONE3HBIX TEHOB U YCH-
JIUTHh CPOJACTBO OEJIKOB-aKTHBATOPOB
K 9HXaHCepaM HYKHBIX T€HOB —
coBceM Jpyroe geno! Benku-akrusa-

TOPBI, He BOCTPEOOBAHHbBIE B OIHOM
MeCTe, CTaHyT yCHINBATh paboTy Apy-
I'MX T'€HOB, & B UTOTE MbI HOJYYUM
PELYKIIMIO O/THOTO U ycujieHue (hyHK-
1NN JIPYTOTO OpraHa, KOTOPBIN CTas
TI0JIE3HBIM B U3MEHMBIIINXCST YCITIOBH-
AX.

[TponsumocTpupyeM 3To Ha HATJISA/L-
Hom mpumepe. /1 atoro nasatite
MIPUTJIACUM Ha CIIeHY 3aMedaTesIbHY0
PHIOKY €O CJIOKHBIM JIATMHCKUM Ha-
3BaHueM Astyanax mexicanus. lene-
TUKU TOJI00UIN 9Ty HeOOMBNIYIO

MEKCUKAHCKYIO PHIOEIIKY He 3a ee ra-
CTPOHOMUYECKHE HOCTOMHCTBA, a
3a TO, YTO OHA ABJISIETCS MPEKPACHON
MOJIEJIBIO JIISE U3YYEHUS TeHeThde-
CKUX U3MEHEHUH, CBA3aHHBIX C KU3-
HBIO B IIOJIHOM TE€MHOTE.

HexoTopble TONyasaum 9Tux Phi-
60K BBIOpAJIM B KaueCTBE MECTOXKM-
TeJbCTBA TyOOKHUE Telephl, pruIeM
MOYKHO BBIZEIUTH eI psig GhopM
C Pa3HBIM «CTAXKEM» [IOA3EMHOI KI3-
HM, HAYMHAA OT II0YTH MUJJIMOHA JIeT.
[Temepusie opmMbl — 2TO ciemble
U TIpaKTHYecKu Gesbie puiOKkK. B To
JKe BpeMsi y HUX GoJiee MOIIHbIE de-
JIOCTH, GOJIbIIIee KOJIUYECTBO 3y0O0B,
BKYCOBBIX 1 OGOHSTEIbHBIX PEIENTO-
POB. SICHO, YTO 9TH KOHCTPYKTHBHbIE
M3MEHEHHs HaIllPaBJEeHbl HA KOMIIEH-
canuio yuepba, CBI3aHHOTO C IOTe-
peit 3purenbHoit MHGOpPMAINUU.

W, xctaT cKa3ath, TaKUe PANKaIb-
HBbIE TI€PEMEHbl OPraHu3alK MPOU-
30N 32 HUYTOXKHBIH, C TOUYKH 3pe-
HUST 9BOJIIOINH, CPOK.

TeneTnueckuii aHaan3 MMOTOMCTBA,
TIOJTyYE€HHOTO TIPH CKPEIUBAHUY Pa3-
HBIX (HOPM, TTOKA3aJ, 9TO 3a MOTEPIO
IJla3a HECET OTBETCTBEHHOCTH Cpasy
HECKOJIBKO /IECSATKOB IeHoB. B magase
MIPOTPaAMMBbI Pa3BUTHS IJIa3a y T03BO-
HOYHBIX CTOWT TeH Pax6. Y merepHbIx
dopm komMpyomas mnocsieroBaTeb-
HOCTD 3TOTO TeHa OCTaJIach HEM3MEH-
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HOM, a BOT PETyIATOPHASA 30HA 3HAUN-
TEJIbHO YMEHDIIMIACh 1 U3MEHUIIACh.
AHOMaJIbHOE Pa3BUTHE U MOCJEIYIO-
mas JereHepanus XpycrajauKa Io-
BJICKJIM 32 0001 IIOaBIeHNe Pa3By-
THSI BCEX OCTaJIbHBIX CTPYKTYP IJIa3a.
I10 ociabaenue paboThl reHa Pax6,
[O-BUMMOMY, BbI3bIBAECTCH YCUJICHH-
eM Jpyroro (hakTopa, BKIIOYAIOIIEro-
cg Ha GoJjiee paHHEM 9Talle PA3BUTHS
sMOpHoHa.

«KpOBb He BOAa»: CNOHTaHHOEe
noAaBJiIEHNE CNOXHOro nucrta

y 06bI4HOTO ropoxa — CBULETENbCTBO
0 nNpepKax, XuUBLWKUX MUNJIMOHbI NeT
Ha3apj.

a — NUCT meanynn anoHCKOM
(nopcemeicTBO Lie3anbnuHUeBbIE);
b — nuct ropoxa (noacemencTao
MOTbIIbKOBbIE), HOPMa;

C — JIUCT TOpPOXa, ABOMHOM MyTaHT tl
ins2

B3ameH
NNOX020 3peHuA
npupoga
gapyem
6onbwue 3yObl
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Moaym nu y cnoHa
BbIpaCMU KPbINLA?
[ Touemy Obl U Hem!

Takum 06pasoM, CTENIeHb PasBUTH
TeX WJIN WHBIX CTPYKTYP MEHSeTcs
B TOPaszio GOJbIIEM JHAlla30He, YeM
ob1iee KOJMYECTBO TEHOB U CJIOK-
HOCTb MHOTOKJIETOYHBIX OPIaHU3MOB.
W B pycno atux paccyskjaeHuil mpe-
KPacHO YKJIaJIbIBAIOTCSI TAKUE Uy Ieca,
Kak MpoOysK/IeHIe apXamIHbBIX CTPYK-

TYP...

Korpa cnsimumii npocHercs. ..

Ectp Takas yauBuTesNbHAs U OYE€Hb
JPEBHSIS TPYIIIIA HACEKOMBIX — NAJ0U-
nukuy. VIX HelapoM Ha3bIBAIOT elle
NPUBH/ICHBEBBIMHU, TTOCKOJIBKY OHH
B COBEPITIEHCTBE OBJIAJIENN CEKPETAMHM
mumukpun. Tosbko 40% asouHIKOB
MMeET MOJTHOIEHHbIE KPBLIIbSI, OCTaJIb-

B cementctee
NpUBUAEHbEBbIX
MUNOHBI IET peluancs
BOMPOC: Ob/Mb UK He
Obimb Kpblny

Hble K€ YaCTUYHO WJIM ITOJIHOCTHIO
GECKPDLILL.

Ha ocHoBanum cpaBHeHUsI IOCTIe-
nosarenbnocreit JHK ymamoch
MMOCTPOUTH 3IBOJIOINMOHHOE IPEBO
MAJIOYHUKOB U [PYTUX TPYIIIT HACEKO-
MbIX. V1 6bLT cieial ceHcalMoHHbLI
BBIBOJI: POIOHAYATIHHUK TTAJIOYHUKOB
¢ BeposaTHOCTBIO 99% ObL1 GECKpbI-
JabiM! DTO 0O3HAYAET, UTO KPBIIbS
B PA3JIMYHbBIX 9BOJTIONHOHHBIX JIMHUSTX
[AJIOYHUKOB BO3HUKAJIU KaK Obl 3aHO-
Bo, u3 nundero! Hecomuennoe
CXOJ/ICTBO TIJIaHA CTPOEHUST KPBLILEB
MAJIOYHUKOB U JPYTUX HACEKOMBIX
YKa3bIBaeT HA TO, YTO Mbl IMEEM JIEJIO
C BO3POKIEHUEM KPbLTA, KOTOPOE
y TPEIKOB ITAJIOYHUKOB B TeYeHUE
MUJIJITUOHOB JIET CYN[ECTBOBAJO
B «CIISIEM» BHJIE.

ITU TOJIOKEHUST TIOATBEPIKIAIOTCST
U TIOSIBJIEHUEM MYTallMii, BOCCTAaHAB-
JIMBAOINX apXaudHOe CTPOEeHUe
opranoB. Harrpumep, y ropoxa us moji-
ceMelicTBA MOMbBIILKOBHIX JIUCT
MIEPUCTOCTOKHBIN, a y 6oJiee IPEBHUX




Bnadumup bepoHukos

nozaceMeicTB 6000BBIX — MUMOZ0BLIX
U Ue3arbnuHUesvbliX — JIACT TBAXKIBI-
MIEPUCTOCTIOKHBIH. W BAPYT y ropoxa
TMOABISACTCS MYTAHT C TUIMHYHBIM
JIBASKIBITIEPUCTOCTIOKHBIM JINCTOM —
a Takoro JWCTa HET HU Yy OJHOTO
n3 17 ThICSY BUIOB 9TOTO IIOZCEMEIi-
CTBa, CyNIECTBYIONIETO YK€ HECKOJIb-
KO JIECSITKOB MUJIITUOHOB JieT!

Bce atu yymecHble mpeBparieHus
JIOCTATOYHO MPO3ANUECKU O00bsICHS-
0TCS M3MEHCHUEM DPEryJIATOPHON
J/ITHK reHoB, OTBETCTBEHHBIX 3a Tep-
BBIC 9TAIBl PA3BUTHA OpraHa. BaxkHo
OTMETHTb, YTO OOBIYHO IHXAHCED CO-
CTaBJIeH M3 HECKOIBKIX KON yJacT-
KOB CBSI3bIBAHUSI C COOTBETCTBYIOIIUM
TPAaHCKPUTIIIMOHHBIM (DaKTOPOM, U TIO-
Tepsi cpas3y BCEX TAaKUX Y4aCTKOB
MajoBepodTHA. To ecTh mporpamma
pasBUTHS MOP(HOTOTUUECKON CTPYK-
TYphI He MCcYe3aeT MOJHOCTLIO, OHA
CIIOCOGHA I0JITO HAXOAUTHCS B CKPbI-
TOM COCTOSTHUH, a IMEIOIINeCs PyIu-
MEHTBI DHXaHCEPOB MOTYT CTaTh Ha30i
JUIsT OGBICTPOTO BO3POJKIEHWST OpPTaHa.

[Tepen Tem Kak MOBECTH UTOTH, OT-
METHM €III€ OTHO TOCTIKEHIe MHOTO-
KJIETOUHBIX OPTAaHU3MOB — 3TO
CTIOCOGHOCTh MHAKTHBUPOBATH TEHB,
MorpysKast ux B catiieHcure (MoJda-
Hue). MexaHuaMm caiiJieHCMHTa coBep-
[IEHHO HEOOXOAUM /ISl OPTaHU3MOB,
Yhe TEJIO COCTOUT M3 MHOKECTBA pas-
Jmyatonuxcst kireTok. [Tockosbky Bee
KJIETKH 00JIaJIal0T OJIMHAKOBBIM TeHe-
TUYECKUM HabOPOM, WHAMBUIYalb-
HOCTh Ka)KZIOW KJIETKU 0OYCJIOBIEHA
cBoUM aHcambieM paboTaInx
U «CIATINX»> TEHOB.

AKTUBATOPbI TPAHCKPUIIIHU,
0 KOTOPBIX MBI TOBODWJIM, TIPETST-
CTBYIOT YMOJIKAHWIO TeHAa-MUIIEHU.
[Toka Ha peryssgTOpHOII 30HE reHa
UzIeT cMeHa GeTKOB-aKTUBATOPOB, TEH
pabotaet. Ho ecitit cuTe3 peryasitop-
HBIX GEJIKOB TIPEKPAIaeTCsl, U OHU
OTTSTUBAIOTCS K dHXAHCEPAM JIPYTUX
TeHOB, TO TeH, Kak mpuHitecca [n-
MMOBHUYEK, «3achlmaeT». M, MoxeT
OBITh, TIPOI/IYT HE THICAUM, & MUJLJINO-
HBI JIeT, TIPEK/e YeM OH CHOBa IIpo-
CHETCSI OT IMOIIEJysl PEryJssTOPHOro
Geska. V1 Torma B HOBOM MUpe cJie-
TI€I] IPO3PEET, a POKICHHBII M0JI3aTh
B3MaxXHET KPBLIbIMI...
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Ceprent UHTE-BEYTOMOB

OUCKU
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Bbl MOMHMTE TO Xry4yee Nto6ONLITCTBO, KOTOPOE 3aCTaBAsAIO

B [IeTCTBE pa3obparb cTapblit OYAMIbHUK? ITOT U3BEYHBIIA
BOMPOC: MOYeMy Yachl TMKaloT? Moyemy Ha Hebe 3axuraioTcs
3Be3Abl, a bytepbpoa nagaet macnom BHM3? Moyemy cBoiicTBa
3NeMeHTOB nepuoanyecku nosropsiotca? «Yto? Kak? Moyemy?»
— B 3Ty Urpy C YBNEYEHNEM UTPAIOT Nt0OO3HATENbHbIE HATYpPbI OT
Mana fjo Benuka.

buonoru He ABNAIOTCA TYT UCKNIOYEHMEM, NYCTb 3TOW HayKe U He
CyXKAeHo B 0603puMom byayuiem npuoBpecTn ropabli craryc
«TOYHOII». B 3TOM CMbIC/IE U3 BCeX OUONOTUYECKUX OUCLUMINH
HaMGOMbLIME LWAHCHI UMEIOT FeHeTUKA U MOJIEKYNsipHast
6uonorus. ViMeHHO pogoHayanbHUK reHeTukm fperop MeHaens
BrepBble B GMO0rMU UCMOJb30Ba KONUYECTBEHHbI NOAXOS,
NPUMEHUB METOAblI MaTEMATUYECKOro aHanu3a ans 06paboTku
pe3ynbTaToB IKCNEPUMEHTOB.

A ero nocnefoBaTeny OTKPbIIM OCHOBHbIE MYyTU U NPUHLUMbI
nepegayn HacneAcTBEHHON MHPOPMAaLMKU B Yepeae NOKONEHUHN,
nepeBefs pacnibiByatele 6uonornyeckne hopmynnpoBKu

Ha CTPOTUMN A3bIK XUMUYECKNUX MOHATUN.

Bnarogaps BbIZAIOWMMCS ycrexaM reHeTUKU, ObiNn BbIsBAEHb!
VHUBEpCasbHble reHeTUYeCKNe KOHCTPYKLMM, Nexaliue

B OCHOBE YW3HEAeATENbHOCTU CaMblX Pa3HbIX XMUBBIX CYLLECTB.
Ho Kak c 3TUM NpuHUMNOM yxKMBaeTcs 6eckoHeyHoe
MHOroo6pasue 1 cneundUYHOCTb CyLeCTBYIOWMX BULOB? Y3HATh
0 3aKOHOMEpHOCTSAX B OpraHM3aLmMu reHeTMYecKoro matepuana
CTPYKTYpe FeHOB Yy PasHbiX OPraHW3MOB BCKOPE CMOTYT YUTaTENN
Halwero XypHana.

A akademuk Cepzeli UHze-Beymomos CTaHET HAfEKHbIM
NPOBOLHUKOM B 3BOJIOLMOHHO-TEHETUYECKUX [eOpsX.




