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A. JI. Ilnaxos. «I'eHeTuka A T€X, KOO OKPYKAIOT PENTUIOU IbI»

I'1aBa nepBast
Y10 TaKkoe reHeTHKa, 1 ¢ 4Y€M ee
esAT (Ha mpaBax NpeJIucjaoBus)

HlIumnanse 6aU3KU K 4eA08€KYy NO CB0EMY AHAMOMUUECKOMY CHIPOCHUIO
U pazmepam menda. Y uenoeexa u C8UHbU CXOXHCU (PUBUON02USL U CIMPOEHUE
BHYMPEHHUX Op2ar08. M He Moavbko opearos — cmpoerue MOAeKyAbl 20PMOHA
pocma ceuHvu U uenoseka coenadaem Ha 70 %! Caedosamenvro, npu
CKPEUUBAHUL WIUMNAH3E CO CEUHBEL MONCHO NONYUUMb HeA0BEKA.

Uro Takoe reHeTHKa, 3HaI0T, HABEPHOE, BCE.

['eHeTHKa M3yYaeT reHbl, KOTOpPHIE B Hallle BpeMs MOAM(HUIIUPYIOTCS CIUIONIb U PSIIOM — OOJTb-
IIMHCTBO MTPOIOBOJILCTBEHHBIX TOBAPOB COIEPKUT MOAUDUIIMPOBaHHbIE reHbl. [Ipon3BoauTenssM 3To
BbIrOIHO. OHM OepyT MOPKOBKY U «BCTaBJISIIOT» B Hee TeH CJI0Ha. B pe3ysbTaTte MOPKOBb BbIpacTaeT
YyTh JIM HE JIO CIOHOBBMX Pa3MepoB — ail Kak xopoio! TonbKo He cremmTe pagoBaThCs U MeTh ove-
penHble nudupamOsbl porpeccy! Erie HeM3BeCTHO, UTO Y BaC MOKET BBIPACTH B pe3y/bTaTe CUCTEMa-
THUYECKOTO YIIOTPeOJIeHHS B TIUIIY TAKOW MOPKOBU — HOC MTPEBPATHUTCS B XOOOT WJIH YIIIU YBETMYATCS
B JIeCSITh pPa3. [ €Hbl — Ie/10 TOHKOE, ¥ IIIYTKU C HUMU TUIOXU. YMHbIE JTIIOIU JABHO YKe XOISAT B Cymep-
MAapKeThI C JIYTOH ISl TOTO, YTOOBI YATaTh MH(MOPMAIINIO, HATICUYaTaHHYI0 MEJTKUMU OYKOBKaMH Ha
sTHKeTKax. [10 3aKOHY MPOM3BOAUTENH €Il 00SI3aHbI TIPEIYPEKIATh OTPEOUTENIst 00 UCTIOb30Ba-
HUM TeHETUYECKU MOAUDUIIMPOBAHHBIX UHI'PEAUEHTOB, HO BOT pa3Mep LIpu(Ta 3aKOHOM He periia-
MEHTHUPOBAH Y MPOU3BOIUTEH UCTIONB3YIOT 9TO B CBOMX LIEJISIX — IMUIIYT O TeHETUUECKH MOTU(UIIN-
POBaHHBIX MHTPEUEHTAX TAKUM MEJIKUM HIpUTOM, KOTOPBIN Oe3 JIymbl U He MpodecTb. Bripouem,
MO’KHO TOCTYINaTh U MHAYe — UCKaTh MPOAYKTHI, Ha KOTOphIX HamucaHo: «He copepxur 'MO», To
€CTh TeHETUYECKU MOAU(DHUIIMPOBAHHBIX OPraHu3MOB. OO TOM MUIIYT OOJBIIMMU, IPKUMH, Opoc-
KM OyKBaMU, U He Tie-HUOYIb C3a/IM-COOKY, a Ha «JTUIIEBOW» ITUKETKE. . .

A emte renetuka usyvaetr [JJHK. [laxe ToT, KTO He criocoOeH pacmugpoBarh 3Ty abOpeBHa-
Typy, 3Haet, uyro npu nomoiu JJHK onpeaensor oTHOBCTBO M MITYT MPECTYHUKOB. DTO PaHbIIIe
MpeCcTyMHUKaM ObLIIO pa3oJibe — HaJleNl PE3UHOBBIE EPUYATKU, U Ieall CBOe YepHOE JeJI0 CIIOKOMHO,
OTIEYaTKOB MaJIbIIEB HA MECTE MIPECTYIICHUSI He OCTaHeTcsl. A ceffyac JOCTaTOUHO YUXHYTh Ha MeCcTe
MIPECTYIUICHUS UM, CKaXeM, BOJIOC C TOJIOBBI OOPOHUTD, M CUMTAM, UTO ThI TIOJIMIIMU BUBUTHYIO Kap-
TOYKY ocTaBui — HaigyT no JJHK, kotopas y kaxaoro 4yejgoBeka yHuKasdbHa. M1 OTLIOBCTBO TOXke
Ha ocHoBaHuM uHAuMBUAYyaIbHOCTH JJHK ycranaBnmuBaior. CoBnano — TBOM peOGeHOK, He COBMAJIO —
gyxoii. CooctBenHo, [JHK — 310 Apyroe Ha3zBaHue reHa, MOTOMY YTO aHAIN3 Ha OTIIOBCTBO TaKXe
HAa3bIBAIOT FEHETUUECKYM.

A ellle reHbl MOTYT paccKas3arh, K KaKMM OOJIe3HSIM MPEIpacIonokeH YeJIoBeK. DT ke OYeHb
BaXXHO. 3apaHee 3Haellb e, 00pa3HO rOBOpsi, HY)KHO «COJIOMKY MOJICTEIUTh», TO €CTh KaKue Mpo-
(bunakTuyeckre Mepbl IPUHUMATD.

A ellle TEHETUKU YMEIOT CO3[1aBaTh KJIOHBI — OpraHU3Mbl B MpoOupke. JBaaiare jeT Hazaj
yu4eHble CMOIIM KJIOHUPOBATh OBEUKY, HO AaJibllie [I0YeMy-TO He MPOABUHYIUCH. Bripouem, Hayka
pa3BuBaeTcs ckaukamu. HemHOro Ha Mecte moTomyercsi, a OTOM Ka-a-aK MpbIrHeT.

Aeme...

3nech, oKy, HAZIO CAEIATh OCTAHOBKY.

Eciu Bce cka3zaHHOE BBHIIIE OKA3aJI0Ch IJIS BAC HOBOCTBIO, TO 3TO O3HAYAET, UTO BbI HE UMEETE
HHUKAKOTO MOHATUS O T€HETHUKE.
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Ecinu Bce cka3aHHOE BbILIE HE 0Ka3aJI0Ch AJ1s1 BAC HOBOCTBIO, TO 3TO BCE pAaBHO O3HAYAET, UTO BbI
HE UMeeTe HUKAKOTO MOHSTHS O TeHETHKE, IOTOMY UTO MOHSTUEM Ha3bIBAETCS YETKOE MPE/ICTABIICHUE
O TIpe/IMeTe, a He XaOTUYECKUN HAaOOp OTPHIBOYHBIX 3HAHUI.

Kopoue roopsi, B 1000M cityyae BaM CTOHT ITPOYECTh Ty KHUTY. [1pH ycioBuu, 4to Bac uHTe-
pecyeT reHeTHKa 1 Bbl XOTUTE MOOOJbIIE y3HATh 0 Hell. He Goiitech CKyKH, 9TOI HEMPEMEHHOM CITyT-
HUIIBI OOJIBIIIMHCTBA YUeOHUKOB. BhI iepkuTe B pyKax He yueOHHK, a HECKYUHYIO KHUTY, B KOTOPOMt
O TallHaX TeHETUKU PACCKa3bIBAETCsl yBJIEKATEIbHO U MOHATHO. [[/1sl MOHMMaHusl MaTeprasa Bam He
noTpedyeTcs crienaibHast OArOTOBKA WK OMoIornieckoe oopasoBanue. CrieruanbHast OAroToBKa
B HallleM CJTy4yae OrpaHMYMBAETCSl YMEHUEM UMTaTh, He 6osiee Toro. [Ipiuuem uuTaTh 3Ty KHUTY HYKHO
TOJIBKO 1O NIOPsIAKY. HaunHaTh uTeHne ¢ KOHIIA WM CePEeJMHBI HE CTOUT, IIPOITYCKAaTh KAKUE-TO TJIaBbI
ToXe He cTouT. [Ipr TakoM NOIX0[e MHOTOE MOKET OCTaThCs ISl BaC HEMOHATHBIM. [lake ¢ yyeTom
TOTO, YTO SK3aMEHOB I10 TeHETHKE BaM He CIaBaTh, JTydllle OyIeT MOJYyYUTh OT STOM KHUTU BCe-BCe-
BCE, YTO OHA MOJKET J1aTb.

B coBpemeHHOM MUpe reHeTHKa — OBCIoAY U Be3jie. ZKUTh B 3TOM MUpE, HE UMesl IIPE/ICTaBIe-
HUS1 O TEHETHKE, O €€ 3aKOHaX U 0 cepax ee MPUIoKEHH s, KOHEYHO e, MOXKHO, Belb TOJIBKO apud-
METHKA CUUTACTCS KU3HEHHO HEOOXOAMMON HAyKOH, HO C TeHETUKOM NpUsITHee, YIOOHee W BHIrO[-
Hee. Jla — BhIrOAHEE, TIOCKOJIbKY TOTPEOUTENh JOJKEH YeTKO TOHMMATh, YTO MPECTABIISIOT COOO0M
nponykTsl ¢ MO u 6e3 'MO, niu ke Ha Kakoil BOIPOC FeHETHYECKMI aHAIN3 MOXET J1aTh YEeTKUI
OTBET, & Ha KaKO! — HeT. 3HAIoNMi NOTpeOuTelh — IPaBIIbHBIN noTpedutesb. Hy u BooOie reHe-
TUKA — UHTEpeCHas HayKa. Jlaxe o4eHb.

A Teniepb — K Jeiny!

Haunewm c Toro, 4to yueHsle MoKa ele He MPUIILIA K €JUHOMY MHEHHIO O TOM, YTO TaKOe TeHe-
tuKa. Jla, mpeacraBbTe ceOe! Bruonornyeckuii Mup paszenuics Ha Jia Jiarepsi. B omHoM Jlarepe reHe-
THKY CYMTAIOT HAYKON O 3aKOHOMEPHOCTSIX HAC/IEICTBEHHOCTH U U3MEHYMBOCTH, a B IPYTOM — Hay-
KOM 0 TeHax. /1 HUKTO He XOYeT yCTyIaTh OMMOHEHTAM.

Uro Takoe «HacleJCTBEHHOCTb», <M3MEHUMBOCTb» U «TeH» — OyzeT cka3zaHo Huke. [Toka 4uto
HaJ0 3aMEeTUTh, YTO YKa3aHHOE PACXOKIEHHE BO MHEHHUSIX MOKXHO CPaBHHUThH BOT C TaKUM. MOXKHO
CKa3aTb, YTO UCTOPUSI — 3TO HayKa, 3aHMMAaIOLIasCs U3y4YeHUEM HaIlIEero IMPOIILJIOro, a MOXKHO CKa3aTb
MHaYe: UCTOPUsI — 3TO HayKa, 3aHUMAIOLIAsiCs M3yUYeHUEM MCTOUYHUKOB, B KOTOPBIX pacCKa3bIBaeTCs
0 HareM nponuioM. PasHuiia mex iy nByms (hopMyarpoBKaMu Bpozie Obl €CTh, HO Ha CaMOM Jiefie ee
HeT. [IpumMepHO Tak ke 0OCTOUT JeJI0 U C TEHETHKOM.

Jlat poxeHus1 y reHeTUKU TOXKe JIBe, C pa3HUIIel B COPOK JieT. Poquiiack reHetuka B 1865 rogay,
KOTJIa aBCTpUACKUI MOHaxX ['perop MeHenb 0OHApOIOBa pe3y/bTaThl UCCASIOBAHHI O Tiepe/iaue
MIPU3HAKOB T10 HACJIE/ICTBY MPH CKpelBaHuu ropoxa. ['omom nozxke Tpyn Mennenst «OnbIThl Haj
pacTuTeNbHBIMUA THOpuIaMu» ObLT HamedyataH. Tak MOSIBUJICA TEPBBI HAY4YHBIA TPYHd IO TeHe-
tike. CpopMmyarpoBaHHble MeHeneM 3aKOHOMEPHOCTH HACJIeI0BaHUs, BIOCAEACTBUU TOTYYUB-
e Ha3BaHWE 3aKOHOB MeH[ens, OTHOCATCA K (DyHIaMEHTAJbHBIM 3aKOHAM TeHeTWKH. Kaib
TOJIBKO, 4TO caM MeHzesb 00 3ToM He y3Haul. [IToqoOHO MHOTHMM y4YeHBIM, ONIepEMBIIIMM CBOE BpeMsl,
MIPY KU3HU OH TOJBEPraJicsi KPUTHKE CO CTOPOHBI HAyYHOTO coodmiecTBa. COBpeMEHHUKH CUATAIIH
BBIBO/IbI MeH/1eJ151 JIOKHBIMU, TIOCKOJIbKY OHHM HE HAXOIWJIU TIOATBEPIKIEHUsI B APYTUX OIBITaX (B TOM
yKciIe U B ombiTax camoro MeHpenst). B koHIle kKOHIIOB MeHienb MaxHy/l pyKOW Ha OUOJIOTHIO U
MPOYMe HAYKH U TIOCBSITUJI OCTATOK CBOEH KMU3HH IIEPKOBHBIM JIeJIaM, KOTOPBIX Y HEro ObLIO MHOTO,
MOCKOJBbKY B 1868 rogy Menesns cran abdarom B CTapoOpHEHCKOM MOHACTHIpE aBrycTHHIIEB. Kcratu
T'OBOPs, MOHACTHIPH OJIArONOIYYHO COX paHUJICS JIO HAILIMX JAHEH, U ceiuac TaMm ecTb My3eid Menpens,
B KOTOPOM MOXKHO YBHJIETh HayUHBIE TPY/bl OTIIA TEHETUKU M MHCTPYMEHTHI, KOTOPbIE OH MCIIONb30-
Bas B pabote. Bynere B BpHO — 3arsHUTE, IPUKOCHUTECH, TAK CKa3aTh, K NICTOKAM T€HETHUKH.

O paborax MeHzenst Mbl B CBO€ BpeMsI IIOTOBOPUM TOJPOOHO, a ceituac MpoCcTo OTMETUM, UTO
PEBOJTIOIIMOHHOCTh €T0 HAYYHBIX TPYIOB 3aKJII0YasIach B OMUCAHUM MPUHIIMIIOB Mepefavn Hacle[-
CTBEHHBIX IPU3HAKOB OT POIUTENILCKMX OPraHU3MOB K UX TTOTOMKAaM.
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Bort Bam elnie ouH «napagokc» FeHETUKH, yke TPETU M0 CYETY, TOCIIE IBYX ONpe/IeieHUH 1
ABYX JaT pokjaeHus. M3BecTHo Tpu 3akoHa MeHens, HO NepBblil 3aKOH OTKpbUT He Menaenb. Tak-
TO BOT.

B TeueHue copoka JieT TeHeTHKa KWjla HEIPU3HAHHOM U HUKOMY, IO CYTH JieNa, HE U3BEeCT-
HON. MOXHO cKa3aTb, YTO Cper APYTMX HayK OHa Oblia Oe3bIMsIHHOW Oecripu3opHulie. 1 Toibko
B 1906 romy anrmmiickuii Orosior YuibsiM BITCOH an reHeTrke uMsi, 00pa3oBaB ero OT rpedecKkoro
CJIOBA «I'€HE3UC», O3HAYAIOLIETO «POXKACHUE» WX «IOopoxaaoumin». CrnycTs Tpu roga MosBUICA
I[JIaBHBIY TEPMUH TeHETHUKH TOJ1 Ha3BaHUEM «reH». Ellle uepes HeCKOJBbKO JieT Oblia chopMyarpoBaHa
XPOMOCOMHas1 TEOPHS HAC/IEACTBEHHOCTH, CTaBIIasi (PyHAAMEHTOM I'€HETHUKH.

N nonwto-noexasno. .. [Tonyuus uMs, Npu3HaHKE U HEKOTOPOE KOJMYECTBO MOKJIOHHUKOB (TO
€CTh YYEHBIX, 3aHMMABILIUXCS BOIIPOCAMU HACJIEJOBAHM), FTEHETHKA BOCIIPSHYJIA IyXOM U Havyasa
Pa3BUBaThCSl OBICTPHIMU TEMITAMH. 32 KaKHUe-TO TPUALATH JIeT (C HayYHO-UCTOPHUECKOUM TOUKH 3pe-
HUS 9TO BCETO JIMIIIb MUT) TEHETUKA CTajla OJHOM U3 CAMBIX «II€PEHOBbIX», ECJIM MOKHO TaK BbIpa-
3UThCsA, HayK XX Beka. Kak roBopAT apTUCTHL: «BblluIa B IPUMBI U3 CTATUCTOB».

Ho ne Be3ze pasBurue nuio rmagko. B Coserckom Coro3e v MPOYMX COLMATUCTUYECKUX CTpa-
Hax B cepeimHe X X BeKa reHeTHKa oKa3asiach B onase. Ee o0bsBum JokeHaykou 1, OoJiee Toro, — opy-
OMeM uMmInepuanusMa. B Hayky, Kak 3T0 HepeIKo ciaydaeTcs, BMellanach nommtuka. CyTb Bopoca,
TO €CTh CYTb NPETEH3MIl K HayKe O HACJIEACTBEHHOCTH, 3aKJ04aiach B TOM, YTO C MAapKCHUCTCKOW
TOYKM 3pPEHUsI BOCIIMTAHUE CTABUJIOCH BBIIIE HACJIEACTBEHHBIX 3aKOHOB. Hesauem nonro-npenosiro
3aHUMATbCSl CKpEIIMBAaHUEM, NOOWBAsCh BHIACTICHHS M 3aKPEIUICHUs HYXKHBIX MpU3HaKoB. HyxHO
«BOCIIUTHIBATb» PACTEHUS U KUBOTHBIX TOYHO TaK K€, KAK BOCIMTBIBAIOT JIIOJEH, MpeBpalas ux
B «HOBOI'O IEPEJIOBOI0 COBETCKOTO YeJoBEeKa». B pesysbTare MpaBUJIbHOIO BOCIUTAHUS Hacsel-
CTBEHHOCTb OBICTPO M3MEHHTCS B HYXKHYIO CTOPOHY.

Kak BociuTeIBaTh MIIEHUITY WK, CKaskeM, K037 Jla OueHb ITPOCTO — €CJIU XOTUTE BBIBECTH XOJIO-
JOYCTOMUYMBBIN COPT MILIEHUIIbI, TO BRICAXKUBANTE €€ B CEBEPHBIX YCIOBUSX. YacTb BCXOI0B MOTMOHET,
a Jipyrasi 4yactb, IpOiJisl «BOCIIUTAHUE XOJIOAOM», OKPEIHET U JACT XOJI0J0YCTOMYMUBOE MOTOMCTBO.
Bpoze Obl Bce ¥ MPaBIIIBHO, HO HA CAaMOM JieJIe — HET. DTOT «HIOAHC» Mbl PACCMOTPUM B BOCBMOM
I71aBe, TOCBSIIEHHON MyTallisIM — CTOMKMM' M3MEHEHHSM HACJIeICTBEHHOTO MaTepHaa.

VY onainel, B kKoTOpOil OKa3ayach reHetrka B CoerckoMm Coio3e, KpoMe MPUYMH HAYYHOTO
XapakTepa, ObUIH M Cyry0o JIMYHOCTHBIE, YesloBeueckre. Bo Bce Beka HayuHbIe CIIOpbI ObLIM U OCTa-
I0TCSI OJIHUM U3 CITIOCOOOB KOHKYPEHTHOW OOPHOBIZ.

K cuacrtplo, onasna reHeTuky ObUla HEJOJITON U OTPAHUYMBAIACH PAMKAMU COLMATTUCTUYECKOTO
Jarepsi. 3a BpeMsl 3TOil onajibl B KalUTAIMCTUYECKOM Jlarepe YCIiesiu Kak CaeayeT U3y4uTh JAe30K-
CUPUOOHYKJIEMHOBYIO KHCIIOTY (Ty camyto JJHK), koTopasi siBisieTcst XpaHUTeNeM Hacie/ICTBEHHOU
uHpopmaimu. C cepenuubl XX BeKa y TEHETUKU MOSIBUJICS TAKOW pasliell, Kak MOJIEKYJ/IsipHasi reHe-
tuKa. Ceituac e 3TUX pa3JesioB OKOJIO TPUILIATH — NONYJISILIMOHHAS T€HETUKA, MEUIIMHCKAsI TeHe-
THKa, TeHHas] MHKEHepUsl, KPUMUHAIMCTUYECKAsl TeHETHKA, apXxeoreHeTHKa, OMOXUMHUYECKast TeHe-
THKa, OMOMeTpUYecKasi TeHeTHKa, SKOJIOrnYecKast TeHeTHKa U T. [I.

I'eneTurka, Kak yxe ObLIO CKa3aHO, ceiyac MOBCIOAY.

7KMBOTHOBOZICTBO M pACTEHUEBOJCTBO, & CTAJIO OBITh, IIPOU3BOJCTBO BCEX MPOAYKTOB MUTAHMUS,
OIMPAIOTCS] HA TEHETUKY.

B MenunuHe reHeTrka ¢ Kax/IpIM TOA0M PacIIMpsieT CBOU MO3ULIUH, KaK B JeJIe JUarHOCTUKU
3a00JIeBaHU, TaK U B UX JieueHrU. OTHOCUTEIbHO HETaBHO BO3HUKJIA U OYPHO pa3BUBAETCs TeHOTe-
panusi — BHeCEHHE U3MEHEHHU B TeHETUYECKHUH anmnapar KJIeTOK OpraHu3Ma Jyis JedeHus 3a0oeBa-

! C110BO «CTORKOCTH» MPUMEHHTEITEHO K MyTALSM O3HAYACT HE YepTy XapakTepa, a TO, UTo JAHHAs MyTaLs MOKET [IepeIaBaThcs
MOTOMCTBY.
2 Kenaoume y3HaTh GOJIBIIE O MPOTHBOGOPCTBE COBETCKMX TEHETHKOB C X HEBEKECTBEHHBIMU OINNOHEHTAMU MOTYT IPOYECTh
poman Bragumupa dynunnesa «besle onexap».
9
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Huil. EcTh Haiexa (1 BecbhMa 0OOCHOBaHHASI) HA TO, YTO TIPU MTOMOIIY TEHOTEPAITUN MOKHO OyJeT
YCTIEIITHO JIEYUTh MHOTHE 3200J1eBaHN s, KOTOPbIE Ha CETOIHSIIHUI IeHb CYUTAIOTCS] HeU3JIEIUMBIMH.

Bortpocsl skos10rim BOIHYIOT BCex €3 UCKITIOUeHHsI, 0O HEBO3MOKHO OCTaBaThcs Oe3pa3iiy-
HBIM K YCJIOBUSIM OKPYKAIOLIEH Cpe/ibl. DKOJIOrM4YecKasi FeHeTHKA U3y4yaeT B3aMMHOE BIIMSIHUE I'eHe-
TUYECKHUX MTPOLIECCOB HAILIEr0 OpraHu3Ma 1 KOJIOTHH.

Jlaxe uCTopus C apXxeoJIoruel He OCTaINCh 0e3 BHUMaHU s TeHeTUKOB. CyITiecTByeT Tako pa3-
JeJ1, KaK apXeoreHEeTHKa, KOTOpash U3ydaeT TeHEeTUYECKYI0 UCTOPHIO HE TOJIbKO YEJIOBEKa, HO U €ro
CITyTHUKOB — KYJITYPHBIX PAaCT€HMI U JOMAIlIHUX KMBOTHBIX. YueHsle ucciaenosam JHK mymuii
erunerckux ¢papaoHoB SAxmoca Ileporo u Tyrmoca Ilepsoro, kotopsie xuau B X VI Beke 10 Hamen
3pbl, TO €CTh TPYU C IOJIOBUHOM THICSYM JIET Ha3al.

Bebl TONBKO MpescTaBbTe — aHAIM3, B3ATHIA y YEJIOBEKa, KUBILIETO TPY C MOJOBUHOU THICSUU
JeT Hazan!

Br1 mo6ute criopt? Tak 3HaiiTe, 4TO CyIIECTBYET CHOPTHBHAS TeHETHKA, WU TeHeTuKa (pu3u-
Yyeckoil esitesbHOCTH. Ecy Takue KauecTBa, Kak TelIOCI0KEHUE, BBIHOCIMBOCTb, MbILIIEUHAs CUJIA,
OBICTPOTA BIKEHUI, MEPEIAIOTCS 10 HACIENCTBY, TO 0e3 CIOPTUBHOW TeHETUKUA OOOMTUCh HEBO3-
MOKHO. JIOJIKEH ke KTO-TO 3aHMMaTbCsl BOIIPOCAMU TaKOrO HACJIE/ICTBA.

I'eneTuky, c MOJHBIM HA TO OCHOBAaHUEM, MOKHO Ha3BaTh YHUBEPCATIbHON HAYKOM, MOCKOJIBKY
OHA M3YYaeT CBOICTBA, YHUBEPCAJIbHBIE [Is1 BCEX KUBBIX OPraHU3MOB.

I'eHeTnka — ocHOBa cOBpeMeHHOM OGroiorun. Kakoi Ononornyeckuii pa3aes HA BO3bMH, Kakoe
HarpaBJieHHe HU BBIOEpH, BCE, TaK WIJIM MHaYe, OyJeT CBSA3aHO C FeHeTUKOM. A Kak ke uHauye? bro-
JIOTUsl — 9TO HayKa O KMBbIX OpraHM3Max, a FEHETUKY MOXKHO Ha3BaTh HAYKOU O «IIporpammax pas-
BUTHS» KMBbIX OPraHM3MOB. MOXXHO JIM M3y4aTh OPraHU3M B OTPBIBE OT IPOrPaMMBI €70 pa3BUTHA?
Pazymeercs, Her.

Ho nagaiite He OyaeM MpuayMbIBaTh HOBBIE OIPE/ICNICHUs ISl TEHETUKU U BEPHEMCS K JIBYM
OOIIIEN3BECTHBIM, PACKOJIOBIIIMM OMOJIOTMYeCKUd MUP Ha JBa yareps. [IpaBuibHee (1 Oosee TOIHO)
BCe ke OyleT cKa3aTbh, YTO FeHETHKA — 9TO HayKa, U3yyaloliasi 3aKOHOMEPHOCTH HACIIE/ICTBEHHOCTH
Y U3MEHYMBOCTHU. ['eH mpeacTaBisieT coO0M TONBKO JIMIIIb MaTePUAIbHBI HOCUTEIh HACTIEICTBEHHO-
CTH, MOKHO CKa3aTb — OCHOBHOM T€HETUYECKUI1 UHCTPYMEHT, [I09TOMY, Ha3blBasi FEHETHUKY HAyKOM O
reHax, Mbl HECKOJIBKO ITPUHUKAEM €€ BEIMYKME U HECKOJIbKO CYKaeM IIMPOTY €€ MOJTHOMOYMN.

HacnencrBeHHOCTD, €ciii Tak MOXKHO BBIPa3UThCs, NIEPBUYHA, 4 U3MEHUYMBOCTh — BTOPUYHA.
[TosToMy M3y4eHHe reHeTUKM Mbl HAUHEM C HACJIEACTBEHHOCTH, & UMEHHO C Je30KCUPUOOHYKJIEUHO-
Boii kucnotol (JIHK) u ee pogHoii cectpbl — pruOoHyKIenHoBo# Kuciotsl (PHK).
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I'1aBa BTOpas
Caankmue siiepHble KHCJIOTbI, MM
reHeTHKA HA MOJIEKYJISIPHOM YPOBHeE

CoepemerHvie  0OCMUIICEHUS. 2€HEMUKU  NO3BONSIONM  BbIPAUUBAIND
aneabCuHbl HA  OCUHAX U NOAYYAMb U3  ANEAbCUHOBBbIX — 0epesbed
UBHOCOCMOLIKYI0, XOpowo obpabdamvleaemyio OpesecuHy, no Kauecmey He
Yycmynarouyro OCUHOBOLU.

Buaumanne!

ABTOp CUMTAET CBOMM JIOJITOM IIPENYIPEUTh, UYTO BCE AMUTPadbl B 3TOM KHUTE IIIyTOUYHBIE, HO
B K&)XJOM IIyTKE, KaK U3BECTHO, €CTh TOJIBKO AOJIS IIYTKHU. . .

B HazBaHus4 m1aB 3Ta camasi 4O IIYTKU TOXE MOXKET BKPacTbcs. BOT Harpumep — 4to 3710 3a
CJIQJIKUE SIIEPHBIE KUCIIOTHI TaKKe, O KOTOpBIX Jaxe ['yri BeesHarommii He 3HaeT (JKeJalolme MOryT
yOeIuThCsl B STOM CaMOCTOSITEIHHO) ?

Ha camom piernie 310 J1e30KcupuOOHYyKIIeMHOBast U proOoHykJienHoBast kuciaotel — [JJHK u PHK.

«I'ne umeHue, a rie HaBOAHEHUE», — TOBOPWIM B CTApPUHY, KOIZIa XOTEIN MOTYEPKHYTh OTCYT-
CTBUE BCSYECKOW CBS3HM MEK/Ty YeM-HUOY/Ib.

Ho naBaiite pazdepeMcs v HaiieM 3Ty CBSI3b. A 320/JHO, ¥ 3aTIOMHHM JIBA 3TUX CJIOXHBIX Ha3Ba-
HUS, 1A TaK, YTOOBI MOKHO OBLJIO BHITOBAPUBATh UX O€3 3aITUHKH.

Haunewm c xoHI1a, Tak Oyzer nporrie.

Mornekynsl THK 1 PHK coctosiT u3 noBropsionuxcs 0JI0KOB, KOTOPble Ha3bIBAIOTCSI HYKJIEO-
tuaaMu. HykyieoTuasl UIMEIOT CXOxkee Ha3BaHHE CO CBOMMU «POAUTENSIMUA» HYKJIEO3UIaMU, KOTOPbIE
COCTOSIT U3 a30THCTOr0 OCHOBAHUSI U caxapa (puO03bl WK Ae30KCUPUOO3HI).

Ecnu Bel nogymaiy, 4to Ha3BaHUE «HYKJIEMHOBBIE KUCIIOThI» MPOU3OIILIO OT HYKJIEO3UAOB, TO
OLIMOIUCh. DTO HYKJICO3U bl U HYKJICOTU/IbI MOTYYUIM CBOE Ha3BaHUE OT HYKJIEMHOBBIX KHUCIOT. A
HYKJICMHOBBIMH 3TU KUCJIOTHI ObUTM Ha3BaHBI 10 TOW MPUYKMHE, YTO UX OOHAPYKWIN B KJIETOYHOM
anape. Nucleus nepeBoaUTCS C JIATBIHA KaK «spO>».

B 1e6pu opraHruecKoil XMMUY MbI C BAMH YIITyOJIAThCS HE CTAaHEM, TIOCKOJIBKY peub Y HAC UIeT
HE 0 XMMUH, a 0 reHeTuke. Ham ocratouno Oyaer odmero npeacraeienus o crpoernn [JHK u PHK,
a Takxe noHumanus toro, nouemy [JJHK nasviBaerca [IHK, a PHK — PHK. Hy u Ha3BaHus Hano
OyleT 3allOMHUTH 0e3 UCKaKEHHI.

K azoructeiM ocHOBaHMAM OTHOCAT afeHuH (A), ryanuH (G), uuto3uH (C), KOTOpble BXOAAT B
cocraB kak JIHK, tak u PHK. Tumun (T) BcTpeuaercs Tospko B IHK, a ypauwn (U) — Toneko B PHK.

B cetu MoxHO HaiiTu TabMIly — BBEpXy M300pakeHbl CTPYKTYPHBIE XUMUUECKUE (hOPMYIIbI
A30THCTBIX OCHOBAHMI, & BHU3Y — COOTBETCTBYIOILIMX STUM OCHOBAHUSAM HYKJIEO3U/IOB.

Ecnu k HykJ1€03U1y IPUCOEIMHSAETCS TaK Ha3bIBaeMbI «(hOC(ATHBIN OCTATOK», TO HYKJIEO3U]
MPEBPATUTCS B HYKJICOTHU.

A Y3 HYKJIEOTHJIOB, KaK yXe ObLJIO CKa3aHO, COCTOSIT HYKJICMHOBBIE KUCJIOTHL. TouHee, He U3
HYKJIEOTUJIOB, & U3 UX OCTAaTKOB, IOCKOJIbKY ITPU COEMHEHMH B 1IETIOUKY KaXkJas MOJIEKYJa HYKJIEO-
THJIA OT/IAET JBa «COOCTBEHHBIX» aTOMa BOIOPO/A [Isl TOTO, YTOOBI BHICBOOOTUTH XUMHUECKHE CBSI3H,
HEOOXOIUMBbIE 1JIsl COSAUHEHHS C COCEIHUMU MOJIEKYJIAMH.

[Tocmotpute Ha gparment monekynbl JJHK, v BBl yBuauTe, 4To Kakaas MOJIEKY/Ia HYKJIEO-
31/1a JMILIWIACh OOHOTO aTroMa Bogopona (ocgaTHOM IPyIIIbl U OJHOTO aTOMa BOAOPOIA CaXapHOTO
OCTaTKa.

A30THCTOE OCHOBAHUE B HYKJIEO3UIaX U HYKJIEOTHIAX MOXKET ObITh CBA3aHO C OCTATKOM OJIHOTO
U3 JIByX CaxapoB — puOO03bl WU JIe30KCUpUO03bl. PazHuIla Mexy IByMsI caxapaMu HeOoJbIas —
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BCEI0 B OJIMH aTOM KMCJI0poaa. «[Ie30KCu-» NMEpPEeBOAUTCA C JIaTBIHU KAaK «OTCYTCTBHE aTOMa KUCIIO-
pona», To ecTh Je30KCHprO03a — 3T0 prdo3a 6e3 OJHOro atoma Kuciopona. Bee mpocto, BepHo?

HyxknenHoBblE KUCIIOTBI UMEIOT B COCTaBE CBOMX MOJIEKYJ CaxapHblE OCTAaTKH, U IOTOMY B
Ha3BaHWU ITOM I71aBbl Mbl YCIIOBHO Ha3BAJIM UX CIAQAKUMHU, XOTsI HA CAMOM JIeJIe OHU CJIaJKOro BKyca
HE UMEIOT.

BpI, HaBepHOE, yXe I0ralajiich, YTO MOJIEKYJIa 1e30KCUPHUOOHYKIEMHOBOW KHUCIOTH COCTOUT
U3 OCTaTKOB HYKJICOTHJIOB, COJAEPKAIINX JIe30KCUPUO03Y, a MOJEKY/Ia pUOOHYKJIEUHOBON KHUCIIOTHI
— 13 puOO3HBIX OCTAaTKOB. [la, Tak 0HO 1 ecTh. C XUMHUYECKOI TOUYKH 3peHus pasHuia mexay JHK
u PHK 3akimoueHa B HAJIMYUU WIA OTCYTCTBUM OJHOTO aTOMa KHUCJIOpOJa Y HYKJIEOTHAHOIO OCTaTKa.

C Xxumuei Mbl 3aKOHYMIIN, TIEPEXOJIMM K TeHETUKE.

C renernyeckoil Touku 3peHus pasHuna mexay JHK u PHK orpomna.

Monekyna JTHK — xpanutesnb HacjaeICTBEHHOW MH(MOPMAIIMU U OPraHM3aTop ee rnepeaadu rno
Ha3HAYeHUIO. YCJIOBHO roBopsi — Ka3zHaven. A Mosiekys1a PHK B Takom citydae — MOMOIITHUK Ka3Hayvesl.

JHK BkmouaeT B ceOs 4eThipe BUAA a30THCTHIX OCHOBaHMA: ajieHVH (A), ryanuH (G), THMHUH
(T) u uro3un (C). Beero yeTbipe, HO MX KOMOMHAIHS JaeT HEBOOOpa3UMOe KOJIMIeCTBO BAPHAHTOB.

Bcs unopmarus o J1o0oM opraHu3Me 3aKOAMPOBaHa MPY TIOMOIIH YeThIpeX «OyKB», UeThIpeX
a30TucThix ocHOBaHUU — A, G, T u C. Jlumpb y HEKOTOPBIX OPraHU3MOB, B BUJI€ UCKJIIOUEHUS, B
cocrase JJHK moxer Bcrpeuarscs nAThii TUI a30THCTOro ocHoBaHus — ypauui (U). B yenoBeueckoi
JHK ypanmia Her.

KomOuHarus u3 yeTpipex JIeMEeHTOB JIaeT IeCATh ThicSY BapuaHToB. [IpeacraBumm? A Ternepb
JaBaiiTe MpeICTaBUM, YTO STH YeThIpeX3dJIeMEHTHbIE KOMOWHAIIMY ellle ¥ KOMOMHHUPYIOTCS APYT C
apyrom. [Ipu TakoM Moaxoe KOJMYECTBO BAPUAHTOB YXOIWUT MPSIMUKOM B OECKOHEUHOCTb . . .

B monekynax JHK 3ammdppoBana HacneactBeHHasi nHgopmaims opranu3ma. KonkperHoro
opranu3ma — rpuda, pacTeHus, OaKTepyH, JISTYIIKHU, aKyJIbl, KOCYJIU, TUTPA, MEIBE/s, YeIOBeKa. ..
Bce opranu3mel Ha Haillel MaHeTe pa3Hble (3a UCKJIIOUEHUEM KJIOHOB, O KOTOPBIX MbI IOTOBOPUM
nosxe), u JJIHK y Bcex Toxke pasnbie. [IByX nmosHocThio cxoxux Mosiekya JHK B nmpupone He cyine-
crByeT (3a uckmouenuem JTHK Tex ke kioHoB). Ha 3T0il MHAMBUIYaIbHOCTA M OCHOBAHA T'€HETH-
YyecKkas KPUMHUHAIKMCTHKA W CylIeOHO-MeUIIMHCKAs TeHeTUKa — JIDOOro 4ejioBeKa MOXHO CO CTO-
MPOLICHTHON TOYHOCTBIO uiaeHTuduumposars 1o ero JHK. ToyHo Tak ke, Kak 4 1O oTHeYaTkam
MaJbIEB, HO C OTIIEYaTKAMHU ellle BO3MOXKHBI OIUTIOIIHOCTH, a BOT ¢ JIHK HMKaKkuX OIJIONIHOCTEN OBbITh
HE MOXET, 3TO JIMYHbI YHUKAJIBbHBIN KOJ OpraHn3Ma.

Monekyna JJHK He mpocTo orpomHasi, OHa rTUTaHTCKasi, YMCII0 HyKJIEOTUIOB B HEM MOXKET I0XO-
JUTD /10 HECKOJIBKUX COTEH MIWLTMOHOB. [Ipupoia cTpeMutcsi K HEKOTOpOil KOMIAKTHOCTH, TIOITOMY
ruranTckasi mosiekyia JJIHK cocrout He u3 ogHOM, a U3 IByX HYKJIEOTUIHBIX LIEMOYEK, KOTOPBIE /s
MyIIel KOMIAKTHOCTH ellle ¥ 3aKpy4YeHbl BOKPYT CBOei OcH B civpalib. [lomydaercs stakas ABOWHAs
MPYXUHA.

LlernoykM ycTpOEHBI Tak, YTO OCTAaTKU (pOCPOPHON KUCTOTHI U JAE€30KCUPUOO3BI BBHIMOIHSIOT
POJIb KapKaca, OXOKEero Ha Mepujia BAHTOBOM JIECTHUIIBI, & HYKJIEOTUIbI-«CTYTIEHbKU» pacriojiara-
I0TCSI BHYTPH M JOCTYITHBI JIJIsI CYMTHIBaHUS. A Kak ke 6e3 cunteiBaHus? [locnenoBaTelbHOCTh HYK-
JICOTUHBIX OCTATKOB — 3TO KOJI, a KO JJOJKEH OBITh YNTACMBIM.

Morexynst IHK o6namaoT criocoOHOCTHIO K PeIIMKAIUY, TO €CTh K CAMOBOCITPOU3BEICHUIO.
Be3 perumikanyy HUKaK He 000iTHCh. KileTku pa3sMHOKAIOTCS ISJICHUEM, M Kask1asi IOUepHsIs KJIeTKa
HEMPEeMEHHO JIOJKHA MOJIYYUTh OT MATEPUHCKOM TMOJHYI0 KOMHIO HAC/IEACTBEHHOW MH(pOpPMAIUU.
UroOsl mepeaTh e CBOMM MOTOMKAM. ..

[Iponecc permkanyuu NpoUcCXoguT oudeHb MHTepecHo. 1o pacriereHHbiM nenoykam JTHK
«TOI3YT» JiBa OEJIKOBBIX KOMIUIEKCa, cofepxarnue pepmeHT? ion HazBaHueM «/JHK-nonmumepaza», u

3 CDepMeHTaMI/I WJIA SH3UMaMM Ha3bIBAIOTCS MOJIEKYJIbI OEJIKOB MJIH PHK, YCKOPAIOIINE XUMUYECKUE PEAKIIMU B XKUBBIX CUCTEMAX.
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nenaioT Koruu. B xone mporecca oopasytores ase noueprue monekyas IHK. «Pacrinerenue» nBoi-
HOW CIIAPAJTH JIs1 KOTUPOBAHUS 00ecTieurBaeT 0COObI (pepMEHT, KOTOPBI HA3BIBACTCS XSTUKA3Z0M.
XenrKaza BBIIONHSET B IIPOLIECCE PEIUIMKALMU POJIb HOXKHULL.

Pazymeercs, HUKakoe Jeio He ooxoauTest 6e3 onmoOoK. Bo Bpems perummkanyy BMeCTo HyX-
HOT'O HYKJIEOTH/IA B LIETIOUKY MOXKET ObITh BCTPOEH JPYTOM, COIEepIKaIii THOE a30TUCTOE OCHOBAHUE.
B pesynbrare U3MEHUTCS HAC/IEICTBEHHBII KOl — BOT BaM IIpUMepP U3MEHUMBOCTH.

V 3yKaproTOB, KMBbIX OPraHU3MOB, KJIETKM KOTOPBIX UMEIOT $11p0, PEIIMKAlKs IPOTEKAET CO
ckopoctbio 0T 500 1o 5000 HYKJIEOTHIHBIX Map B MUHYTY. A y POKAPHOTOB, KJIETKM KOTOPBIX HE
UMEIOT siJIep, CKOPOCTb peIuIMKaIiu ropa3ao Beiiie — okosio 100 000 nap B MuHyTy. MBI C BamMu, Kak U
OOJBIIIMHCTBO JKMBBIX OPraHM3MOB Ha IJTaHETe, OTHOCHMCS K 3yKaproTaMm. [IpokapuoTamu SIBISIIOTCS
HEKOTOpbIe OIHOKJIETOYHBIE OPraHU3MBbl, HATIPUMEP OAKTEPHH.

[Touemy Takasi pasHunia B ckopoctu? Jleno B Tom, 4ro y sykapuotoB JJHK conepxutcs B
S7Ipax, a y IPOKapruOTOB HAXOIUTCS B LIUTOIUIA3ME — ITOJTYKUAKON BHYTpeHHe! cpejie KieTku. [Ipore
roBops, B KJieTKkax-sykapuorax [THK xpaHuTcs B «ynakoBaHHOM» BUJE, a Y IIPOKAPUOTOB B pacria-
KoBaHHOM. IIpokapuoraM, B OTJIM4Me OT 3yKapHOTOB, HE HYKHO TPaTUTh BPEMsl Ha pacliakOBKYy U
ynakoBky mosekyn JJHK, a takke Ha TpaHCIOPTUPOBKY MaTrepuasia BHYTPb SApA Yepe3 sIECpPHYIO
MeMOpaHy, TOTOMY U PEIUIMKAIMS Y HUX MPOTEKaeT ropaszio ObicTpee.

B ommnume ot monekyssl JTHK, monexkyna PHK kopoue (MeHbllie) 1 COCTOUT 13 OHOM LIETIOYKH.
Bwmecto nezokcnpu6o3Hbix octatkoB B Mosiekyiae PHK copepxkarcs pubo3Hble, a elie B Hell BMECTO
tumuHa (T) mpucyrcrByer ypauui (U).

Monekynsl PHK cuntesupyiorcs Ha marpuniax — mosekyiax JJHK. DT1oT nporiecc Ha3biBaeTcst
TpaHCKpunuuen. TpaHCKpUILMs HallOMUHAET peruiMKanuio — 1o mMarpuie (monekyne JJHK) nomser
epment PHK-nonumepasa u no cunteiBaeMoMy Koy cuHTe3upyet Mojeky.ty PHK.

Mornekynst PHK, B cBOI0 04epenp, cirykaT MaTpUiaMy [Isl CHHTE3a MOJIEKYJT pa3In4HbIX Oel-
KOB. DTOT MIPOLIECC HA3bIBAETCS TPAHCIISLIUEH.

Bonee moapoOHO O TPaHCKPHUIIIMK U TPAHCISIMKA Mbl TIOTOBOPHM B IJ1aBa JEBATOM, KOTOpast
Ha3bIBACTCS «DKCIPECCUS] — ITO TPAHCKPUIILIUSA TUTIOC TPAHCIIALMS».

Y KOro-To U3 unTarener MOXeT BO3HUKHYTh BOITPOC: 3a4eM MaTYyIIKe-IIPUPOJIe TOHATOOMIOCh
rOPOIUTH TAKOM BOT OTOpPO[I, TO ecTh cHavyasia cuHTe3nposat PHK Ha marpunie JHK, a 3atem Ha mat-
putie PHK cuHTe3npoBath OeKOBbIe MOJIEKYIbl? 3a4eM HYKHBI IOCPETHUKH, BE/Ib JIydlle, MPOIIe
1 ynoOHee o0xomuThest 6e3 Hux? Y mporieHT ommoOoK OyaeT Huxe. . .

He Bcerna nyume u ipore. U yx Tem 6osee — He Beerna ynooHee. Monekyna JJHK — ciumiikom
rpomo3kas Marpuia. Manenskue Marpuiisl PHK ropasno ynoonee 1151 cuHTe3a O€TKOBBIX MOJIEKYT,
¥ 3TO YI0OCTBO OIPAB/ABIBAET 3aTPAThl HA X MPOU3BOACTBO. [IJ1s1 CpaBHEHM s MOKHO TIPUBECTH Clie-
AYIOIIHIA PUMep — TUTOIIA/Ih TTOMEIIEHUH YIoOHee U3MepATh OOJIBITION JABaIIATUMETPOBOM PYJIeT-
KO/, a TIPY M3TOTOBJICHUH TOJIOK WM TaOypeTOB ylIoOHEee UCTIOIb30BaTh MaJeHbKYIO, METPOBYIO.

Ho PHK cnyxar He Tonbko marpuriamu. OHU BXOJAT B COCTaB psifa (hepMEHTOB U CaMH I10
ce0e Toxe CIOCOOHBI MPOSIBIIATH (PEPMEHTATUBHYIO aKTUBHOCTb, KOTOPAsi BBIPAXKAETCS] B CIIOCOOHO-
cTu paspeiBath aApyrue monekyasl PHK wim, nanportus, ckieunBars ux ¢pparmentsl. PHK, BoicTyna-
IOIIME B POJIA CAMOCTOSAITENIbHBIX (DEPMEHTOB, Ha3bIBAIOTCS PUOO3UMAMHU.

Cywectyer Tak:ke TpaHcrioptHast PHK, kotopas nepeHocuT aMMHOKUCIIOTH K MECTY CHTE3a
oenkoB. A mamotka PHK-nipaiimep, cocrosiiast u3 10 HyKJ1e0THA0B (TUTIOC MUHYC O/IMH ), BBITIOJTHSIET
O4YeHb BaXHYIO (pyHKIMIO — 3amyckaeT npouecc perumkanun JHK. Tak u xouetcs ckazats: «Mai
30JIOTHUK, J1a IOPOr».

Ecmu monekynst PHK, ciyxarme matpurieid ais cuaTe3a OeJIKOB, UMEIOT BU/T OTHOMW JITTMHHOW
CrpaJi, TO Bce Ipouune, «HemarpuuHbie» BUIbl PHK, cocTosAT 13 MHOrOUMCIEHHBIX KOPOTKUX CIH-
paieit, 00pa3yoIIuX HEUTO BPOjIe KITyoOKa.

¥V muorux BupycoB PHK urpaer posns JHK, 10 ectp siBisieTcs1 XpaHuTeneM HacieCTBEHHON
MH(pOPMAIHH.

13



A. JI. Ilnsaxos. «['eHeruka ajs TeX, KOro OKPYXKaloT PENTUIONIbI»

U pa3 yx 3amuia peds 0 BUpycax, JAaBaiiTe pacCMOTpUM MX noApoOHee. Haumnas ¢ Toro, 4to
OHH COOOM MPEACTABIISIOT U YeM OTJIMYAIOTCS OT APYTUX KUBBIX OPraHU3MOB. DTO 3HAHUE HaM TIpH-
TOJUTCS, KOTJJa Mbl CTAHEM TOBOPUTh O TEHHOW MH)KEHEPUH, Be[lb BUPYCHI SIBJISIIOTCS UHCTPYMEHTOM
115l TEHHOTO MHXKEHepa.

OpnHY y4eHble CUUTAIOT BUPYCHI 0COOO0M, HEKJIETOUHOM (hOPMOIT JKM3HH, a APYTUe — BCETO JIUIIb
KOMITJIEKCAMU OPTaHUYECKUX MOJIEKYJI, KOTOPbIE CIIOCOOHBI B3aMMOZIEHCTBOBATH C )KUBBIMH OpraHH3-
MaMy. Bupychl MOTYT peaM30BBIBaTh CBOIO HACJIEICTBEHHYIO MH(OPMALIUIO, TO €CTh BOCIIPOU3BO-
JWTHCS, TOJBKO MOCTIe BHEAPEHU B KJIeTKH. CaMOCTOSTENIbHO, 6€3 UCIIONIB30BaHNUS YyKHUX PECYPCOB,
BUPYCBl BOCIIPOM3BOAUTHLCS HE MOTYT.

Hepatitis B Ebola Virus

CxemaTtnueckoe N300pakeHre pa3InuaHbIX BUPYCOB

OT XUBBIX OPraHU3MOB BHPYCHI OTJIMYAIOTCS TTOJTHBIM OTCYTCTBHEM OOMEHA BEIIeCTB, a TaKke
OTCYTCTBHEM KJIETOUHOM CTPYKTYPHI U ammapara cuHTe3a 0enka. Ho B To ke Bpemsi BUPYChl IMEIOT
TeHeTHUYECKHUI MaTepuall, ClIOCOOHBI K Pa3MHOXKEHHUIO (ITyCTh M BHYTPH KJIETKU-XO35IMHA) U SBOJIO-
[IUOHUPYIOT ITyTEM €CTeCTBEHHOTO OTOOpPA, UTO TIO3BOJISAET OTHECTH UX K KMBBIM OpraHM3MaM.

XOopoIIo MOAXOOUT K BUPYcaM MOITUYHOE OMNpefieieHHe «OpPraHu3Mbl HA Kpalo KU3HU». B
IIyTKY OUOJIOTH TOBOPSAT O BUpYycax Tak: «OHU KHBbIE, HO HE COBCEM».

C OMOIOrn4ecKor TOUKH 3pEeHUsT BUPYC MIPEICTABIISET COOOM reHeTUIeCKUI MaTepra — MoJie-
Kyl HykJemHOBBIX KuciaoT (JJHK wm PHK), 3akmodeHHbIe B 3alUTHYIO OCIIKOBYIO OOOJIOUKY,
Has3bIBaeMylo KarcuioM. Karicui BBITIOTHSET He TOJIBKO 3amuTHYI0 (pyHKIMI0. OH Takke oOecrieun-
BaeT MpUKpeIUIeHNe BUpYyca K MOBEPXHOCTU KJIETOYHBIX MeMOpaH Onarosiapsi perientopam, crocoo-
HBIM CBSI3BIBAaThCSI C MEMOpaHHBIMHU perienTopamu. bosee clioxkHble BUPYCHl MOTYT UMETh JIOTIOTHU-
TeJIbHYI0 OOOJIOUKY M3 JIMTIONPOTENHA — OeJIKa, UMEIOINEero B CBOEH MOJIEKYJIe )KUPOBOM OCTATOK.

BHe kiietku BUpYc cyiecTByeT B hopMe BUPHMOHA (HYKJIEMHOBasI KUCJIOTA, YIIaKOBAHHAS B Karl-
CH]l), a B KJIETKE OH CYIIECTBYeT B (hopMe HYKJIEMHOBOW KUCJOTHI. [Ipy MpOHMKHOBEHUH BUpYCa B
KJIETKY KallCH]l OCTaeTcs 3a MpeesiaMU KJIeTKU. BekIMBblii BUpYC CHUMAeT CBOE MasbTO (Karcum)
pesk/ie, YeM BOMTH B KBapTUpy (KJeTKy). [TocpeacTBoM cBoeit HyKJIEMHOBOM KUCIIOTHI BUPYC yIIpaB-
JISIeT KJIETKOM-XO35IMHOM U IMPOrpaMMUPYET €€ CUCTEMbI Ha CUHTE3 CBOETO, BUPYCHOI'O Marepuaia —
HYKJICMHOBOW KHMCJIOTHI ¥ OSJTKOB BUPYCHBIX 000JIOUEK — U3 BEIIECTB KJIETKU-X035MHA. MOXHO CKa-
3aTh, UTO BUPYC «IIOAUMHSIET» ceOe KIIETKY.

TonbKo B KJIETKE BUPYC KUBET «IIOJHOLEHHOW XKU3HbIO». BHE KJIETKM OH HAXOAUTCS B HEaK-
TUBHOM COCTOSIHUU.
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[TapasuTtupys B KjeTKax, BUPYChl HAPYILAIOT UX HOPMAJIbHYIO )KU3HEAEATEIbHOCTD, BbI3bIBAs
6omne3HU. Bupychl mopaxaloT Bce JKMBOE — JKUBOTHBIX, PACTEHH 1, MUK POOpraHu3MBlL. [ pur, pa3nny-
Hble renatuthl, CITU]L — 310 Bce BUpyCHBIE 3200/IeBaHMS.

Pa3mepb! BUpYCOB OYEHb MaJlbl, IOTOMY MX BEJIMUYKMHY U3MEPSIOT HE B MUKPOHaX (MUJUIMOH-
HBIX JIOJISIX METPA), @ B HAHOMETpax (MUUIMAPAHBIX 1OJISX MeTpa). «Mekuil» BUPYC MOJIMOMUENUTA
uMeeT pazmep 0Koso 20 HM, a «TUTaHTCKUI» BUPYC KeATYXH cBeKJIbl — 1500 HM. OHYy KJIETKY MOTyT
3aceNsTh OAHOBPEMEHHO HECKOJIBKO JECATKOB BUPYCOB.

Bnepseie /IHK (He kak XpaHuiuIie HacjaeICTBEHHON MH(OPMALIMK, a BCETO JIMILb KaK XUMHU-
YecKoe BeIeCTBO), OblIa BblJie/ieHa B JajiekoM 1869 romy U3 Takoi Mpo3andecKoi CyOCTaHIINu, KakK
raoit. [Tockomnbky B cocraBe moinekynsl JJHK Obut o0HapyxkeH dochop, OTKphITOE BEIeCTBO JI0M-
roe Bpems cuutasi opmoii 3arnaca ocgopa B opranuzme. ScHoe neno. Yem erre MOIIM CUUTATD
JHK B noreHeruyeckylo 3moxy, kKak He ¢popmoi 3amnaca ¢ocdopa i, ckaxem, azora? 1 toapko
B 1944 rony, B onbiTax no tpaHcgopmarnmu* 6aktepuii Obi1o yeraHosieHo, uto JJHK obecnieunBaer
MepeHOC HACIe/ICTBeHHON MH(OpMAIIMU. A JeBITHIO rogaMu mo3sxke, B 1953 rony, Owsita pacimdpo-
BaHa crpykrypa JJHK. Takum o6pazom, o MomenTa Boiienenus [JJHK 1o momydeHus: OTHOCUTENBHO
TIOJTHOTO MPEACTABJIEHUS O €€ CTPYKTYpe IMPOILJIO BOCEMBIECAT YeThipe roga! Bripouem, ans Hayku
3TO HE TAKOH YK U JOJITUI CPOK.

PHK 6bi1a otkpeita BMecte ¢ JIHK 1 TouHO Tak ke cCHavaia cuuTaiach «KOMUIKon» pocdopa.
B 1939 roay 6bi1a BeIIBUHYTA runoTe3a o0 yyactuu PHK B cunTtese 6enkoB, a crpyktypy PHK Briep-
BbIe yjajoch paciudpoBarb B 1965 rony, 1BeHaALIaThio TOAaMU MO3Ke PaCIIUPPOBKU CTPYKTYPhI
JHK. Yyensle, pacumgpoasime crpykrypsl JHK u PHK nonyuynnu vu maoro Hu masio, a HoGe-
neBckue rpemun. CTonb BRICOKAsi Harpaia ObljTa MOJIHOCTBIO 3aCITyKEHHOM, TIOCKOJIBKY paciii@poBKa
crpykrypsl JHK 1 PHK crana nepeoMHBIM MOMEHTOM B pa3BUTUU TE€HETUKH, CTUMYJIOM K Hay4-
HOMY IIPOTrpecCy U ONOPHOM TOYKOM 7151 HETO.

A 3HaeTe JIM Bbl, YTO B HaIlleM OpraHU3Me CYIIECTBYeT Tak HaszbiBaemasi «MmycopHast [JTHK»?
Tak HazbiBatoT yyactku Mosiekys JJHK, He BbimosHstonyie HUKakoi (hyHKIMM, TO €CTh HE XpaHsIue
HuKakoi nHpopmanuu. C y4eToM TOro, 4To K «Mycopy» oTHocuTcst 6onee 90 % monekynst JJHK,
MO’HO C YBEPEHHOCTBIO IPETIONOKHUTh, YTO HAM ITPOCTO HEM3BECTHBI (DYHKIMM ITUX YYaCTKOB.

[Touemy «c yBEpeHHOCTBIO» ?

Jla TOTOMY 4TO y MPHPO/BI HUYETO JIMIITHETO M HEHY)KHOTO He ObIBaeT. Y MpUpobl BCE Mpo-
AyMaHO JI0 MeJIbUalIIIX JeTalleld, U pagr HECKOJIbKHUX «PadOTaIoIIMX» MPOIIEHTOB He OYIyT CUHTe-
3upoBarbcs ruranTckue Mosekysnsl JIHK. B cBoe Bpems, o Mepe pa3BUTHSA T€HETUKH, KOJTMYECTBO
«mycopHoii» JJHK OymeTr cokpamarbcs, a KOJTMYECTBO MOJIE3HON — PACTH.

JINPUYECKOE OTCTYIIVIEHUE,
IHOCBAINEHHOE CTPOEHUIO KJIETKHN

JlaBaiiTe OTBJIEYEMCSI HEHAJOJTO OT TEHETUKU U 3alMEMCST «UHUCTOM» OMOJIOTMEN, CAMBIMU €€
a3aMu, — BCIOMHMM, U3 Yero COCTOMT XMBasl KJIEeTKa. B 1IKone 3To Bce yumim, HO MOToM OJ1aroro-
JIy4HO 3a0bUTH. 32 HEHaJOOHOCTBIO. A ceiiyac HaM 3TO 3HaHKE HEOOXOIUMO s TPOOKeHUs Oece
Ha TeHETHYECKHEe TEMBI.

He Gotitech — Hallle «TMpAUYECKOE OTCTYIUIEHUE» Oy/IeT HEJOIT M.

Knerka sBnsercs camoil MaJIeHbKOW CTPYKTYpHOWM M (PYyHKLMOHAJIbHAsl €IUHMIIEN BCETO
’KHBOTO, a LEJbI OPraHi3M MPECTaBIIsIeT COO0M COBOKYITHOCTh KJIeTOK. HO CyIiecTBYIOT U OHO-
KJIETOYHBIE OPraHU3MBl, COCTOSIIIIE BCErO U3 OMHOM-eTMHCTBEHHO! KJieTKU. Harpumep — Gaktepun.

* Tpancdopmarwieit HasbIBASTCS IPOLIECC NIEPEHOCA HACIICICTBEHHOM HH(OPMALIMH OT OHKX KIIETOK K APYTHM.
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Knetku MoryT ObITh CAMBIMH Pa3HBIMH — CAMOCTOSITEIbHBIMU OPraHU3MaMH MJI YacThi0 MHO-
TOKJIETOYHOTO OpPraHu3Ma, >KUBOTHBIMM WJIM PACTUTENIbHBIMUA, HEPBHBIMU WJIM MbILIIEYHBIMU, U TaK
aajee, HO, HECMOTPsI Ha 9TO MHOTOOOpasue, BCe OHU UMEIOT CXOKee CTPOCHHE.

OCHOBHBIMU (DYHKLIMOHAJIBHBIMU YaCTSIMU KJIETKU SIBJISIOTCS:

— MOBEPXHOCTHBIN KOMILIEKC, OCHOBY KOTOPOTO COCTABJISIET KJIETOUHAsI MeMOpaHa, OrpaHuiu-
BalolIas COAEP)KUMOE KJIETKH U OTAEJSIOAast KJIETKY OT BHEIIHEN Cpe[ibl;

— sIepHOE BelecTBo, cogepxaiee JHK;

— LUTOILIa3Ma, B KOTOPOU pacriosiaraloTcsl KJETOYHbIE OpraHbl — OpraHOM/Ibl (OpraHebl) U
pas3IMyYHbIE BKJIIOYEHUs (HAIpUMEp — KalleJIbKU KUPA).

membpaHa

AP bLIWKO

.\J -'i_ AM30COoMa
- - -

—_— UMTOnNNa3ma

BaKyOnu

MHUTOXOHOPWA

Cxema cTpoeHus KUBOTHOU KJIETKU

SlnepHoe BemmecTBO MOKET ObITh O(POPMIICHHBIM B SIAPO CO CBOEH 0OOJIOUKOM UM HeoopM-
JIEHHBIM, CBOOOIHO «IIJIABAIOIIMM» B IIUTOILIA3ME.

Kretku nmogpaznensiorcst Ha Be OONbINUE TPYIITBI — NPOKAPUOntbl, He UMelolre opopMieH-
HOTO $1/Ipa U 00JIaJalolye OTHOCUTEIFHO TIPOCTBHIM CTPOSHHUEM, U 3YKAPUONibL, KIIETKH CO CIIOKHOU
CTPYKTypoH, umeiomue ogopmieHHoe s1po. KieTku npokapror UMeoT BechbMa Majible pa3Mepsbl
(0,5-5 MkMm B qriamerpe). B 9BOIIOIMOHHOM OTHOIIEHUH MTPOKAPUOTHI CUMTAIOTCST O0JIee IPeBHIMU,
yeM 3yKapHhoThl. EcTh Takoe HedopMaibHOE MPaBUIIO SBOJIOLMU: YeM IPOILE — TEM JApPEBHEE.

W3 Bcex KIIETOYHBIX OPraHOWIOB HAC C BaMH, KaK TEHETUKOB, MHTEPECYIOT TOIBKO PUOOCOMBI
— cheprueckre 0O6pa3oBaHusI, HE UMEIOIIUE CBOEH MEeMOpPaHbI, KOTOPbIE BHIIOJHSIIOT OYeHb BaXKHYIO
(pyHKIMIO CHHTE3a OEJIKOB M3 aMUHOKHCIIOT, B COOTBETCTBUY C MH(OPMAIIMEH, 3aIUCaHHON B MOJIe-
kyie PHK. Putocombl mprcyTCTBYIOT BO BCeX 0e3 MCKITIOUeHHs KJIETKaX — My 9yKapHoT, U Y MpOKa-
puot. KonmmuectBo puOOCOM B KJIETKE MOKET JOCTUTATh JECATKOB MUJITUOHOB.

[Ipo ocrasnbHBIE KJIETOYHBIE OPraHOMIBI Bhl MOXeTe MpodecTb B yueOHuMKe win B Ceru. B
MOPS/IKE paclIMpeHusi Kpyrozopa. A Halle «JIMPUYECKOe OTCTYIUIEHHE» Ha 3TOM MOXHO CUMTATh
OKOHYEHHBIM.
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I'1aBa Tperbst
Ero BeanuyecTrBo ren

«len» u «2eHuaNbHOCMbY — 0OHOKOPEHHbIE CA08A.

Ero BemuectBo I'eH siBiisieTcst CTPYKTYPHOU U (DYHKIIMOHAIBHON €TMHUIIEN HAC/IEICTBEHHO-
CTH.

He oueHb MOHATHO?

JaBaiite ckaxem mpoille — IeH MpeacTaBiseT codoit yuactok monekyasl JJHK, B kotopoM 3ako-
JAMPOBaHA TMOCIIEIOBATEILHOCTh KOHKPETHOTO OeJTKa WM ke (PYHKIIMOHAIBLHOM (TO eCTh BCIIOMOTa-
TenbHOM, He MarpuuHoil) PHK. Eciu yxk roBopuTh cTporo o cymecrBy, TO B FeéHaX 3aKOJUPOBAHbBI
nocepoBarensHoctd PHK, kak marpuuHoi, Tak u Beex npounx. benok Ha marpune [JJHK Herocpen-
CTBEHHO HE CUHTE3UPYETCSI.

«Ot IHK poxnaercss PHK», — roBOpsIT reHETUKM BMECTO OOIIEYIIOTPEOUTENBHOTO «OT OCHHKH
HE POJIATCS aneJIbCUHKI» W «SIOJIOUKO OT SIOJIOHN HEJIAJIEKO TaaeT».

OpvH red OTBEYaeT 3a CUHTE3 OIHOTO XMMUYECKOI'0 BEIIECTBA, TOTOMY I'€H Y CYUTAETCS CTPYK-
TYPHOU U (PyHKIIMOHAIBbHOM enuHuLer. CTpyKTypHOU, Kak yacTb MosieKyJsl — JIHK u pyHkumonasns-
HOM — MOCKOJIbKY BBITIOTHSIET OJJHY KOHKPETHYIO (DYHKIIHIO.

Krnaccnueckasi KOHIIENIMS TEHETHKH TJIACUT: «OJWH TeH — OIUH OEJIOK — OIVH TPH3HAK».
3arnoMHUTE €€ XOPOLIEHbKO, IOTOMY UTO YYTh MO3KE Mbl PA3HECEM €€ B IIyX U Ipax.

Ha — pasHecem! Kamns Ha kamHe He octaBuM! OT KJ1acCHYECKON KOHIENIMU. BOT Takue mMbl
Xynuranel. TouHee, He Mbl, a TeHETUKU. [ eHeTUKM 000KAI0T CO3/]aBaTh KOHIIEIIINY, a 3aTEM OITpO-
Beprarb Mx.

3aueM OHH 3TO JIeJIaT?

N3 Bpegnoctu?

Her, mpocto u3Hb y HUX Takasi cjloxHas. ['eHeTrka pa3BuUBaeTCs ObICTPbIMU, MIPSIMO-TaKU
OellleHpIMU TEMIIAMHU, U BCKOpE TMOCJe CO3/1aHUsl KOHLEMIIUU MPUXOAUTCS YTOUHSATH, JOTONHSTDH
HCKJIIOYEHUSAMU U T. II.

MBbI ¢ BaMu U3y4aeM IeHETHKY TMOC/IeI0BATeIbHO — OT MPOCTOro K CJIOKHOMY. Tak 4To moka
3aIIOMUHAEM: «OJIMH F'eH — OOUH OeJIOK — OfIMH MPU3HAK», U UJIEM JIAJIbIIIE.

To, 4TO reH oTBeuaeTr 3a CHHTE3 ofHOro Oenka wiau oaHou PHK, 3Byuut Kak-1o... M-M...
MIPU3EMJICHHO, He Tak Jin? JIIoasam, TaleKuM OT TeHEeTHKH, (DYHKITUKM TeHOB MPECTaBIISUIUCh Ooliee
MAacIITaOHBIMU, HEKeJIM CUHTE3 OHOT0-€IMHCTBEHHOTO MPO3aMYyHOr0 XMMHYECKOro BerlecTtBa. Ero
BenuyectBo ['eH 10:KeH MMETh HEOTpaHUYEHHBIE TIOTHOMOYHS U TaKKe ke BO3MOXKHOCTH. UTO 3TO
3a Ero BenunuecTBO ¢ OMHOM-eTMHCTBEHHOH BO3MOKXHOCTHIO? [Toxoke Ha MmaxmMaTHOro Kopossi, 6e3-
3alIUTHOTO U OTPAHUYEHHOTO B MEPEABUKEHUSIX.

Ho 4ro ectb, T0 ecTb. U He 3a0bIBaiiTe, MOKAIYIHCTa, O TOM, YTO 3TU CaMble XUMUYECKUE Bellle-
CTBa OIPeJeNIsIOT Pa3BUTHE, POCT U BCIO MPOYYIO KU3HEACSTEILHOCTh OpraHu3Ma. [ eH BesluK u cia-
BEH HE IIUPOKUMHU MOTHOMOYMSAMH, a BAXKHOCTBIO TIOPYUYEHHOTO €My MaTyHIKOW-IPUPOION Jena.
Uro ke KacaeTcsi MPO3auYHOCTH XMMHUUYECKUX BEIIECTB, TO AaBafiTe YICHUM, YTO Ha MOJIEKYJISIPHOM
YPOBHE KU3HEESITEIBHOCTh OpPraHU3Ma MPeCTaBiseT cOO0 COBOKYIMHOCTh XUMHUYECKHUX MPOIIEC-
coB. He Oosnee Toro. «Xumusi, XuMusi, cyryoast XMMHs», Kak TeJId B CTAPUHY CTYICHTHI.

A yto Bbl gymanu? W yero Bl xoTem?

Kak BBl ipeacTaBisiiiv, K NpUMepy, JeUCTBUE reHa ToayObIX rm1a3?

BooOpaxeHne prucoBajio BaM MUKPOCKOITMUYECKOTO YeJIOBEYKa C KUCTBIO M BEIPOM TOIyOOit
KPacKH, KOTOPOI OH KPacuil pagyKHble 000TOUKHU ?
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KaptHa cuMmnaruyHasi, HO Ha Jiejie Bce BBIIVISAUT ropaszio nmpo3anynee. [omy6oii 1BeT ria3
MIPE/ICTaBIISIET COOOM pe3y/IbTaT MyTaIlMX B ONpeeIeHHOM TeHe (€CJIM BaM Hy:KHbI ITACIOPTHBIE AaH-
Hble, T0 310 reH HERC?2), BerieicTBre KOTOpOii CHIKAeTCS BRIPAOOTKA MATMEHTA MEJTaHUHA B PaTy K-
HOM 000J10UKe I71a3a. MHOTro MeJlaHuHa — pajy’kKKa KOPHYHEBast, & TO U COBCEM IOUYTH YepHasi, MaJIo
MeJIaHMHA — pajy’KKa cepasi, CUHssA, romyoasi, 3eeHasi Wik «siHTapHasi». C MHOXECTBOM OTTEHKOB
KaxJ10ro 1Beta. Takoe MHOrooopasme paciBeTKH oOecrieurBaeT KOMOMHAIMS MeJIaHuHA C JIPYTUM
MUTMEHTOM — JKEJITHIM JIMIO(YCITHOM ¥ TEMHO-CMHUMH KPOBEHOCHBIMH COCYJaMH Py KHON 000-
JIOUKH.

TepmuH «ren» nossuica B 1909 rony, korga yueHsle eie He 3Hanu o cBoiictBax JHK.

CrpanHo, He Tak Ju?

O cBo¥icTBax HE 3HAJM, CTPYKTYPY HE paciudpoBaIH, a yKe BB CTPYKTYPHYIO €AUHHUILY. . .

Ha camom niesnie n3HavyabHO reH ObUT eIMHUIEH TeOPETUIECKOH, ycIoBHOM. CyIliecTByeT HeuTo,
oIpeiesisIionIee OIMH KOHKPETHBIN IPU3HAK OpraHu3Ma, M 9TO HEUTO Ha3bIBAETCSl TEHOM. A KakK TOT
CaMBbIil TeH BHIIJISIIUT, TO €CTh KAKOBA €0 MPUPOJA U CTPYKTYpa, HUKTO U TMIOHSTUS HE UMEJL.

B onHO Bpemsi yueHble 05KeCTOYEHHO CIIOPUIIM O TOM, KaKKe BEeIeCTBa SBJISIOTCS HOCUTEIISIMU
HacnecTBeHHoW nHgopmarmu. Torga yxe 3Hamm, uto Monekyaa JJHK oGpa3oBana yeThppMst HYK-
JIEOTUJIAMH, A MOJIEKYJIbI OEJIKOB — ABAJIATHI0O AMHUHOKHCIOTaMU. «JIBaallaTh aMMHOKHCIIOT JIAIOT
HECPaBHUMO OOJIbIliee KOJMUYECTBO KOMOMHAIIMK, HEKeMU YeThIpe HYKJIEOTHIa», — TOBOPHIIH CTO-
POHHUKHU OEJTKOBOH NMPUPOJIBI TeHA, U C HUMHU TPYJHO ObUIO CrIOpUTh. OCOOEHHO C YYETOM TOTO, YTO
TEOpeTHYecKy (cyrybo TeopeTHuecku!) TeHOB HACUMTHIBAIM OT CTa ThICSAY A0 MuumoHa. Cornacu-
TECh, YTO MHOrOOOpasue, JaBaeMoe KOMOMHAIIMEH IBAAAaTH aMHUHOKHCIIOT, Ky/a OOJbIIEe «ITOAXO0-
IWUT» MUJUTMOHY T€HOB, HEXEJIM KOJUPOBAHME TPU IMOMOIIHA YeThIpeX HYKJICOTHUAOB. DX, 3HAIU Obl
TOT/1a CIIOPIIMKH, TO €CTh NO-HAYYHOMY — OMITOHEHTHI, Ha KaKyIo JUTMHY PaCTATUBAETCS] KOMOMHAIIMS
9TUX CaMbIX YeThipeX HykjaeoTuaoB! Ho KTo Torma mMor mpeamnosiiokuTh, YTO CUET HYKJIEOTHIAM B
mosekye JHK moxer natu gaxe He Ha MAJUIMOHBI, @ HA COTHU MUJUTMOHOB. CotHu! [la mpu Takom
00IIeM KOJIMYECTBE HYKJIEOTH/IOB BCIO HACIEICTBEHHYIO MH(MOPMAIINIO MOKHO OBLIO Obl 3aKOAMPO-
BaTh Ja’ke MO «JIBOMYHON» CHUCTEME.

B Haie BpeMsi IPUHSATO CYUTATH, YTO Y UEJIOBEKA €CTh OKOJIO JBAIIIATH ThICSY reHOB. BrionHe
BO3MOXXHO, YTO B OyyIleM, 1o Mepe MOMy4YeHUsI HOBOW HAayYHOU MH(OPMAIUH, 3TO KOJIMYECTBO
OyneT yMeHbIatbcs. HanmpuayMbiBanyu MUJUTMOH, a TETeph COKPAIIIaeM.

Jlumib moce Toro, Kak B XOfie psfia SKCIEPUMEHTOB ObUIO JOKa3aHO, YTO MMEHHO MOJIEKYJIa
JHK XxpaHuT HacneacTBeHHYI0 MH(POPMAIMIO, T€H «IIOJYYMJT AcopT» Kak (hparMeHT ITOU caMou
MOJIEKYJIbI.

JlaBaiiTe yTOYHUM, [Isl TIOJTHOM SICHOCTH, Kakas pasnuiia mexay JTHK u 6enkamu.

Benku, wim npoTenHbl — CIIOKHBIE BBICOKOMOJIEKY/ISIPHBIE BEIIECTBA, COCTOSIIIIUE U3 aMUHO-
KHCJIOT, XMMHUECKUX COEIUHEHHI, B MOJIEKYJIe KOTOPBIX OMHOBPEMEHHO COfIEpKaTcsi KApOOKCHIIb-
HbIE TPYIITBl 1 AMUHOT PYTIITHL.

N3 amunoKucoT!

Pazbuparbcst c aMUHOKHCIIOTaMH MTOAPOOHO HET HEOOXOTUMOCTH, BE/Ib Mbl U3yYaeM He OpraHu-
YECKYI0 XumMuIo, a reHeTuky. Monekyist JJHK u PHK, kak Bbl yke 3HaeTe, COCTOAT U3 HYyKJIEOTUIOB.

C pa3nuuusIMK MBI OTIPEJICNIAINACH. A Terieph MOMPOOyHTe CaMOCTOSATEIFHO OTBETUTH Ha TAKON
BOT BOMpOC: B 4eM 3akioyaercs cxonctso mexay JJHK, PHK u 6enkamu?

CX0fICTBO B TOM, UTO OCJIKM ¥ HYKJIEMHOBbIE KUCJIOTHI SIBJISIOTCSI 00S13aTEIbHBIMU KOMIIOHEH-
tamu xku3HU Ha Hamel manete! be3 [IHK, PHK u 6enkoB HUKaKoW KU3HHM ObITh HE MOKET. Bo Bes-
KOM CJly4yae, B 3eMHBIX yCJIOBUSIX. JKHM3Hb Ha 3eMJie Ha3bIBaIOT OeKOBOW (hOpMOM JKU3HH, HO Ipa-
BWJILHO OBUTO OBl HA3bIBATh €€ OEIKOBO-HYKJIEHHOBOM.

Ho BepHemcs k renam.
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YV HEKOTOpBIX YMTaTENIEN MOKET BOSHUKHYTh 3aKOHOMEPHBII BOIIPOC: 3a4€M YUEHbIM NIOHAI0-
OWJIOCh BBOAUTD MOHSTHE T€HA B TO BpeMsl, KOTZla OHHM O I'eHe Jjake MoHATUs He uMenu? Hayka ke
JOJKHA ONIEPUPOBATh TOUHBIMU U MOJTHOCTBIO M3YYEHHBIMU TTOHSATUSIMU, Pa3Be HE Tak?

JlomkHa, HUKTO 3TOro He ocniapuBaet. Ho nHOrIa 00CcTOATENIbCTBA CKIIaJbIBAIOTCS TAKUM 00pa-
30M, YTO [PUXOAUTCS BBOAUTH MOHSTHUS YCIOBHBIE, TEOPETUYECKHE, MOJyYEHHBIE ITyTEM YMO3AKIIIO-
YEeHU, He TIONTBEPIKICHHBIE U HE N3YYEHHBIE B XO/I€ YKCIIEPHMEHTOB.

[Touemy?

A nortomy 4rto HaJo!

Hano 6bu10 BBECTH B OMOJIOTHIO (TEHETUKA TOT/IA TOJBKO-TOMBKO MOTYYHIIa CBOE UMSI M MAITYIO
JOJTIO TIPU3HAHUSI) TEPMUH, ONPEAEISAIONIUN eIMHUIYYy HACJAEICTBEHHOCTHU, ONPEASISIONUN TO, YTO
BJIMSIET HA OJWH OTAENBHO B3STHIA NMPHU3HAK OpraHu3ma. be3 3Toro TepMuHa HEBO3MOXKHO OBLIO
BBICTPAUBATh T'MIIOTE3bI U BECTH HAYYHbIN TIOKCK.

Bot Bam npumep, He cBsA3aHHbIN ¢ reHeTUKou. [ToHsITHe 00 aToMe Kak O HarMeHbIIeH Hefe-
JIMMOM YacTUIle MaTepry BIepBble ObLIO C(POPMYIMPOBAHO ellle IPEBHETPEUECKIMU U IPEBHEWH-
auickuMu prtocodamu. ['peku ¢ MHaycaMu HayYHBIM ONIBITOM He OOMEHUBAITICH, TIPOCTO MPeJICTa-
BUTENM 00erX (PUI0CO(CKUX IIKOT MBICIWIM B €JMHOM HarpapjieHud. HayuHsle ke ornpeaeneHus
MIOHSITUN MOJIEKYJIbI U aTOMa ObLTA TTPUHSATHI TOJIBKO B 1860 rony! A npuemiemMasi ¢ HAyYHON TOYKU
3peHus MOJIeNTb aTOMa MosIBIIIAch Jvib B 1913 rony! AtoM «xkui 6e3 macrnopra», TO €CTh He UMell
YETKOr0 HAy49HOTro 0ObsICHEHH s Oojiee IBYX ThICSY JeT!

«OTel» BOMIOIUK ¥ OJJVH M3 CTOJIOB OMoyoruveckoi Hayku Yapib3 JJapBuH nepBbIM MOTbI-
TaJICsl BCephe3 pa3o0parhCsi B MPUHIIMIAX HACIIEACTBEHHOCTH U OOBSCHUTDH, KAK OHO MPOMCXOAUT,
3TO HENOHATHOE HAC/IE0BaHNE MPU3HAKOB OT POIUTENEN.

B TOM, uTO pU3HAKM HACJEAYIOTCS, He ObLJI0O COMHEHHI C ApeBHENINX BpeMeH. Kak Tosbko
OV HAYYMJIMCh CPAaBHUBATh, OHU 3aMETWJIY, YTO JIETU B TOM UM MHOU CTENIEHH MOXOXKH Ha CBOUX
ponuteneid. bonee Toro — He UMesl MOHATUS O T€HAX, 3aKOHAX HAC/IEJCTBEHHOCTH U MPOYMX Ipe-
MYIPOCTSIX TEHETUKH, JTIOAW YXUTPSUIUCh BHIBOAUTD HYKHbIE TIOPObI )KUBOTHBIX U PACTEHUM Cyry0o
npakTHueckuM myteM. HyxkHa, K mpumMepy, ATMHHOHOTast ObicTpast mopofga co0ak, 3HAUUT, Oynem
OTOUpATh ISl CKPEIUBAHUS CAMBIX «TPAITMO3HBIX», CAMBIX JUIMHHOHOTHX INEHKOB. A €CIi HYKHO
BBIBECTH OXOTHUYBIO ITOPOLLY, CIIOCOOHYIO OECTIPETIAITCTBEHHO TPOHUKATH B HOPBI, TO CTABKa JIe/IaeTCs
Ha KOPOTKHE HOTH.

Ho 10 npakTUKH-CeIeKIMOHEepbl, UM BaKEeH Pe3yibTaT, a He HayuyHoe 0ObsicHeHne metona. Jlap-
BUH ke ObUT YYE€HBIM U MOTOMY CTPEMIJICS] HAlTH Nofaxozsiee 00bsCHEHNE BCEMY HEMIOHSATHOMY B
ouonoruy.

JI71s1 0OBsICHEHU ST MeXaHU3Ma HAC/IeICTBEHHOCTH JJapBHH MpHIyMall TeMMYJIbl, HEKUe TUIIoTe-
THUYECKHE YaCTHUIIbI, 00eCTIeUrBaIONIEe HAC/IeJOBAHNE MPU3HAKOB. DTH CaMble TeMMYJIbI TI0 MHEHHIO
YUEHOTr0 00pa30BBIBAIUCH BO BCEX KJIETKAX OPraHU3Ma, a 3aTeM MOCTYIAIU B KPOBb M C TOKOM KPOBH
JOCTaBJISUIMCH B TOJIOBBIE kelie3bl. Kaxkgas «HOBOPOX/IEHHAs» M0JI0Bast KJIETKA MOJyYyasla MOTHbIN
Ha0Op reMMyJI, TO €CTh HAC/IEICTBEHHYI0 MH(OPMAIIMIO OT BCEX KJIETOK OpraHU3Ma.

Jlornuno?

Bnonne.

U 1o, kak HacemyoTcsi MprOOpeTeHHbIE MPU3HAKH, 9Ta THUIOTe3a ToXe 00bsCHsIA. VI3MeHuB-
IIMecst KJIETKH (HOBBIM IPU3HAK — 3TO K€ U3MEHEHH I KJIETOK ) BBIPaOAThIBAIOT HOBbIE T€MMYJIbI, OTJIU-
Yalolecs OT TeX, KOTOPble OHU BHIPAOATHIBAIN TIPEKIE. . .
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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