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I'masa 1
KAK COBPATBb YHEJIOBEKA

Ckoab nodoben b6oey!

excnup. «amuer»

JlaBHBIM-1aBHO, KOI/Ia 8 YYMJICA B CTApIUMX KJlaccax
B AMepuKe, HaM Ha OMOJIOTUM paccKasajid, YTO BCE XUMHU-
YeCcKHe 3JIEMEHTHI, U3 KOTOPBIX COCTOMT YeJIOBEYECKOE
TEJI0, MOXKHO KYITUTh B XO3SICTBEHHOM Mara3uHe J0JIjIa-
POB 3a ISITh WA OKOJIO TOoro. TOUHYI0 CyMMY yKe He Ha-
30By. Moxert, 3a 2,97 wiu 13,50 — B 11000M cllyyae 3TO
ObLIO OYEHDb MaJIO JAaXe B IepecueTe Ha aeHbru 1960-X ro-
IIOB, U I IOMHIO, KaK M3YMWJICSI MBICIIK O TOM, YTO CYTY-
JIOE IIPBILIABOE HEYTO BPOIE MEHS MOXKHO CMACTEPUTh
MPaKTUYECKU 3a0€CILIATHO.

DTO TPaHINO3HOE OTKPOBEHIE HACTOIBKO COMIIO C MEHST
CITeCh, UTO ST IIPOHEC €T0o ¢ COOO0I0 Uepe3 BCIo XXM3Hb. Bo-
TIPOC TOJIEKO B TOM, TIpaBaa jiu 3To? Heyxkenan MBI 1 B ca-
MOM JIeJIe CTOUM TaKKe IPOIn?

MHorue aBTOpUTETHBIE yYeHbIe (BO3MOXKHO, UX Clie-
JIyeT Ha3bIBaTh «aCIIMPAHThI, KOTOPBIM HE C KEM ITOITH I'y-
JISITh B IIITHUILY BEY€POM») B pa3HOE BpeMsl IbITAJIUCh —
Mo OOJIbllIeil YacTU pa3BlIeYeHUs] paill — BBIYKCIUTD,
CKOJIBKO CTOMT CBIPbE, M3 KOTOPOTO MOXKHO COOpAaTh UesIo-
Beka. [loxkaiyii, camyio IOJIHYIO U JOCTOBEPHYIO 3a I10-
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CJIeIHUE TOMBI TIOMBITKY TIPEANPUHSIIO OpuTaHckoe Kopo-
JeBckoe xumuueckoe obiiectso (KXO), paccuutasuiee
K Kem6pumkckoMy dectuBamio Hayku 2013 roma ob1Iyio
CTOMMOCTb BCEX MaTepPUaIOB, HEOOXOIUMBIX JIJISI CO3MAHUST
akTepa beHenukra Kambepoatya. (Kambep6sTy ObLT MpU-
IJIAlIEHHBIM IUPEKTOPOM (DECTUBAJISI B TOM TOJTy, a 320/THO,
10 CYACTIIMBOMY CTEUCHHMIO OOCTOSITCIIBCTB, — UeJIOBEYe-
CKHUM CYIIECTBOM CTaHAAPTHBIX pa3MEpPOB.)

B uenom, cornmacHo pacueram KXO, uToObI cobpaTh
YeJloBeKa, TPeOYeTCs MATHACCAT NeBATh XUMUUECKUX JIe-
meHToB® !, IllecTh U3 HUX — 3TO YIVIEPO, KUCIOPOI, BO-
JIopon, a30T, Kajabluili u ¢Gocdop, U OHU COCTABISIOT
99,1% Hamiero Teja, HO BOT OCTaJIbHBIE 1O OOJIbIIEH Ya-
CTU TOBOJIbHO HeOXUAaHHBI. KTo GBI MOr momymarb, 4To
HaM He CTaTh IMOJTHOLIEHHBIMU JTIOIBMU 0€3 KaIeIbKA MO-
JTMbIeHa — WIM BaHAIMsI, Maprafiia, ojjosa u meau? Hamo
cKa3aTb, UYTO Hallla MOTPEOHOCTb B HEKOTOPBIX U3 3THUX
3JIEeMEHTOB BECbMa CKPOMHA 1 M3MEPSIeTCSI MUJUTMOHHBIMU
WJTU TaKe MUJUTMAPIHBIMU JOJISIMUA OOIIEH MacChl HAIIETO
tena. K mpumepy, HaMm TpeOyeTcsT BCero IBaaliaTh aTOMOB
KoOasbTa U TPUALIATH — XpoMa Ha Kaxabie 999999999
C TIOJIOBUHOI aTOMOB BCETO OCTaJIbHOTO’.

Camblii 00beMHBINI KOMIIOHEHT B JIIOOOM UeJIOBEeKe, 3a-
HUMAIOIINA IIeCThASCIT OOUH IIPOIICHT JOCTYITHOTO TTIPO-
CTpaHCTBa, — 3TO KUCJIOpoA. MoXeT IToKa3aThCs YyTOUKY
HEOXUITAHHBIM, YTO MBI TIOYTU Ha JIBE TPETU COCTOUM M3
raza 6e3 3amaxa. OgHaKO OBITh JIETKUMU U MPBITYYUMHU,
KakK BO3MYIIHBINA MIApUK, HAM MEIIAeT TO, 4TO OOJIbIIast
4acTb 9TOT0 KMCJIOpOJa CBsI3aHa C BOJOPOAOM (Ha JOJIO0
KOTOPOTO MPUXOAUTCS elle JEeCITh IPOIEHTOB HAIlEero
Tesna) U odpasyeT Bomy — a BOJa, KaK BaM M3BECTHO, €CJIU

* CHocKM, 00O3HaueHHble LMbpamMu, MPUHALIEKAT aBTOPY
u BenyT B pasnen «McTtouyHuKu» B KOHIe KHUTU. [locTpaHuuHble
CHOCKH, 0003HaYeHHBIE aCTEPUCKOM (*), TaKKe MpUHAJIeXaT aBTO-
Py, €I He OTOBOPEHO MHOE.
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BBl XOTh pa3 TBITAJIMCH TEPEIBUHYTh AETCKUIA HaXyBHOM
GacceifH WM MpOCTO IMPOLUIUCh B HACKBO3b MOKPOI OJie-
K7Ie, IITyKa Ha yauBjieHue Tsokenas. Heckonbko 3a0aBHO,
YTO JBa CaMbIX JISTKHUX BEIIECTBA B MPUPONE, KUCIOPOI
¥ BOAOPOI, COOMpasiCh BMECTe, 00pa3yloT OMHO U3 CaMbIX
TSDKEJIBIX, HO B 9TOM Bcsl nipupona. Kucnopon n Bonopon
K TOMY K¢ OTHU M3 CaMBIX HCIICBBIX 3JIEMEHTOB, COCTaB-
JITIOIINX Ballle TeJlo. Bech KMCIOpod B BallleM OpraHU3Me
Oynet crouthb Becero 8,90 ¢pyHTa CTepJIMHIOB, a BOAOPOA —
4yyTh GoJibllie 16 (YHTOB (€Ciiu, KOHEYHO, BbI pa3mMepaMu
npuMepHo HaromuHaete beHenukTa Kambep6sTya). A30oT
(oH cocraBisier 2,6% oT Bac) — elle JelleBie, KaKUX-TO
JIBaIIaTh CeMb IIEHCOB 3a Bce Teao. Ho BoT manbliie 1eHbI
HECKOJIBKO TTOBBIIIIAIOTCS.

Ecnun Beputh KoponeBckoMy xumuueckoMmy oO11e-
CTBY, BaM TTOHAZOOUTCS OKOJIO TPUALATHA (DYHTOB YTIJIe-
pona, u Takoe KoiauyectBo oynet ctoutsb 44 300 hyHTOB.
(B pacuerax oHU UCITOJIB30BaJIM TOJIBKO BEIIECTBA BBIC-
et creneHu ounctku. KXO He cTaHeT JenuTh YeaoBe-
Ka 13 Kakou-HuOyab nemieBku.) Kanbiuii, docdop
U KaJIuii, XOTSI M HYXHBI B TOpa3no MEHBIINX KOJIude-
cTBax, BMecte oboiimyrcsa eme B 47000 dyHTOB. Boib-
IIMHCTBO OCTAJIPHBIX BEIIECTB €III¢ TOPOXEe Ha CIUHUILY
o0beMa, HO, K CYACTBIO, UX TPEOYIOTCS JIMIITh MUKPOCKO-
nuyeckue konndectna. Topuit ctout noutu 2000 dyHTOB
3a rpaMm, Ho coctasiisieT Bcero 0,0000001 mpoueHTa Bac,
IMO3TOMY KOJMYECTBO, HYKHOE Ha OIHO TeJIO, MOXHO
npuobpectu 3a 21 neHc. Bece HeoOxonuMoe 0J10BO 0001~
JIeTcsl BaM B 4 TieHca, a LUPKOHUI U HUOOUIT — BCEro
B 2 meHca kaxaeii. Camapuii (0,000000007 mpouieHTa Ba-
IIIero Tejia), KaK BBISICHSICTCS, BOOOIE HUKAKOM IIEHHO-
cThIO He obmamaeT. B otyere KXO ero crommocts coctaB-
nset £0,00.

W3 matumecsiTi IEBITH 3JIEMEHTOB, BXOISIIINUX B HAII
COCTaB, JBAOLIATh YETHIPE TPATMIIMOHHO WM3BECTHBI KakK
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«00s3aTeIbHBIC», TTOTOMY YTO 0€3 HUX HaM IIPOCTO He
oboituck. OcTajabHble — 3Takas MellanuHa. HekoTopeie
a0COJIIOTHO OYEBUIHO MOJIE3HBI, IPYTHe — BEPOSTHO, I10-
JIE3HBI, HO MBI TT0Ka He pa3o0paliich, YeM UMEHHO, Tpe-
TBU HE TIOJIE3HBI I HE BPEIHEI, a TIPOCTO, TaK CKa3aTh, Pe-
LIMJIN IIPUCOCEINUTHCSI, U €1lle IIPUTOPILIHSI — OTKPOBEHHO
HenpusITHbIe TUIbL. Harpumep, KanMuii, ABaaliaTh Tpe-
TUI TIO PaCIIPOCTPAHEHHOCTU 3JIEMEHT B OpTaHU3Me, CO-
crasiser 0,1 mpoueHTa o6beMa Balllero Tejia, OOHAKO OH
He Ha LIYTKY TOKCHYeH. MBI COAEepKUM €ro B cebe He Mo-
TOMY, YTO OH HYKEH TeJIy, a [IOTOMY, YTO OH ITOIafgaeT 13
TIOYBBI B PacTeHUs, a 3aTeM B HAac, KOTIa MBI 3TH pacTe-
Husg enuM. Ecnm BoI kuBete B CeBepHOit AMepuke, TO,
CKopee BCero, MoTpediisieTe 0KOJIO BOCBMUIECITH MUKPO-
TpaMMOB KaIMUS B IeHb, W, C KaKOil CTOPOHBI HU TJISTHb,
OH He IIPUHOCUT BaM HM MaJICHIIe 1OJIb3bl.

Ha ynuBneHue 3HauMTe/IbHAsI YaCTh MIPOLIECCOB, MPO-
HUCXOAAIIMX B TeJle Ha 3TOM D3JIEMEHTApHOM YpPOBHE,
TO-TIPEXKHEMY HAXOIUTCS Ha CTaIUM N3ydeHUsl. Beroepure
HayTaj ITOYTH YTO JIO0YI0 KIETKY CBOETO Tejia, M BbI Haii-
JIeTe B HEeil MUJUIMOH WJIM Jaxe OOJIbIle aTOMOB CeJieHa,
OIIHAKO IO HEIaBHETO BPEMEHW HUKTO HE 3HaJI, IUIS YeTo
oHu TaM. Terepb-To HaM U3BECTHO, YTO CeIeH HeOOXOIUM
JUTSI BBIPAOOTKM JIBYX KM3HEHHO BaXKHBIX (PEPMEHTOB, Je-
(GULIUT KOTOPBIX CBS3BIBAIOT C Pa3BUTHUEM THIIEPTOHUH,
apTpuTa, aHEMUU, HEKOTOPBIMU BUAAMM paka U Jaxe,
BO3MOXKHO, CHIKEHMEM KOHLIEHTPALIMU CIIEPMATO30MI0B
B CEMEHHOI1 xkunkoctu®. B ob1ieM, oueBUIHO, YTO UMETh
B OpraHM3Me HEMHOXKKO CeJIeHa HMKOMY HE ITOMeIacT
(ero ocobeHHO MHOIO B OpeXax, pbli0e U LIeJIbHO3EPHOBOM
xJ1e0¢e), HO B TO XK€ BpeMsl, €CJIU MEePErHYTh MaJKy, MOXHO
HeoOpaTrMo TTopa3uTh IeueHb*. Kak 1 BoO MHOTUX IPYTHUX
cepax XKU3HU, TTOUCK 30JI0TOM CepeIMHBI — OEJI0 Kpo-
MOTJIMBOE.
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B uenowm, cornacno KXO, ckpyryie3HO BICUUTAHHAS
TOJTHAasE CTOMMOCTh CO3JaHMSI HOBOTO YeJIOBEKa, IPOTO-
TUTIOM KOTOPOTO JIF0OE3HO COTJIACHIICS TTOCTYXUTh beHe-
nukT Kamb6ep6aty, OyneT coctaBisaTh 96 546 ¢byHToB 1 79
neHcoB. Tpynoseie 3aTpaThl pu co3nanuu U HIC, camo
coboli, elle yBeanyat cebectoumocTb. [Toxaiyii, Bam 1o-
BE3eT, €CIM YAacTcsl OTXBaTUTh cebe beHennkra Kambep-
03TY4a MEHBIIIE YeM 3a JBECTH THICSY (DYHTOB CTEPJIMH-
TOB — €CJIY IToiyMaTh, HE TO YTOOKI 11€JI0€ COCTOSIHUE, HO,
KOHEUYHO, W He KaJIKFe HECKOJIbKO TOJIAPOB, O KOTOPHIX
HaM roBopwuid Ha 6uosoruu. XoTs Booduie-1o B 2012 romy
IaBHO JTIOOMMas 3pUTEISIMA aMepUKaHCKasT HaydHO-IIO-
nynsipHas nporpaMma KaHana I[Iu-bu-9c¢ Nova npencra-
BWJIa B cepuu Ton HasBaHueM «OxoTa 3a 3JIeMEeHTaMu»
a0COJTIOTHO SKBUBAJICHTHBIN aHAJIA3 W TIPUILIIA ITIPU OICH-
K€ CTOMMOCTH OCHOBHBIX KOMITOHEHTOB YEJIOBCUYECKOTO
tena K nudpe B 168 goutapos?®. Tak oHa IPOMILTIOCTPUPO-
BaJia (DeHOMEH, K KOTOPOMY Mbl Ha 3THUX CTpaHUIIAX eIlle
Heus0exkHO BEpHEMCsI, a UMEHHO: B TOM, UTO KacaeTcs ye-
JIOBEUECKOTO Tejia, TIOAPOOHOCTA YaCcTO OKA3bIBAIOTCS Ha
YIUBJICHUE PACTIILIBYATHIMH.

Ho 310 Bce, KoHEUHO, Ha caMoM Jielte HeBaxkHO. CKOJTb-
KO ObI BbI HY 3aIlIaTUIM, KaK ObI TIIATEIBHO HU KOHTPOJIM-
pOBaJIM MaTepuabl, YeJloBeKa BaM He cosnath. Cobepute
B KOMaHJy BCEX CAMbIX YMHBIX JIFOJICH, KOTOPBIC JKUBBI CEii-
Yac WM KOTIa-M00 KWJIM, HAOeINTe UX BCEH MOTHOTOM
YEJIOBEYeCKMX 3HAHMI, U BCE OHU XOPOM HE CYMEIOT CO-
31aTh JaXe €AUHCTBEHHOMN XUBOW KJIETKU — YTO YK FOBO-
puthb o konuu beHenukTa Kambepb6aTya.

HecomHenHO, caMoe Mopa3uTeIbHOE B HAC MMEHHO
3TO — MBI BCETO JINIITh HAOOp MHEPTHHIX KOMIIOHEHTOB,
TOYHO TaKHUX e, KaKMe MOXKXHO HaMTH B Kydye 3eMJIU.
S yke yrmoMuHaI 00 3TOM paHBIIe, B IPYroil KHUATE, HO
CUYMTAIO, YTO CTOUT MOBTOPUTH: B AJIEMEHTaX, M3 KOTOPHIX

Teno 9



BbI COCTOUTCE, OCOOEHHO JIMIIb OTHO — TO, UYTO M3 HUX CO-
CTOUTE Bbl. DTO U €CTh UCTUHHOE Yyao0 >KU3HU.

MpbI IPOBOIMM BCE CBOE CYIIIECTBOBAHUE B 3TOM TeTl-
JIOM JpoXalleM KOMKE TUIOTM W TIPU 3TOM CUYUTAeM ero
YeM-To caMo co00i pazymerormmcs. CKONIbKIE U3 HAC XOTh
MPUOIM3UTENBHO 3HAIOT, TJI€ HAXOAMTCSI CeJe3eHKa WU
yTO OHa neaeT? Mau B ueM pa3HULIa MEXIY CYXOXKUIUSIMU
¥ cBs3KaMmu? Wy yeM 3aHMMAaloTCs TMM@paTUIecKue y3abl?
MoxeTe Bbl TPUKUHYTH, CKOJIBKO Pa3 B JeHb Mopraete?
[Tsarecot? Trhicsauy? CaMo coboii, Bbl TOHSTUSI HE UMEETE.
A Mexay TeM Bbl MOpraere 4eTbIpHaalaTh THICSY pPa3
B JIeHb — TaK 4acTo, YTO 32 OJMH [IeHb OOIPCTBOBAHUS
BalllM TJ1a3a ABAALATh TPU MUHYTHI IPOBOMST 3aKPHITBIMUS.
OnHako BaM HUKOTJA HE MPUXOMUTCS 00 3TOM 3aIyMbl-
BaThbCsl, MOTOMY UTO KaXIYIO CEKYHIY KaXIOro JHS Balle
TEJIO BBIMOJHSET B OyKBaTbHOM CMBIC/IE OECCUETHOE YUCTIO
3a7a4y: KBaIPWIIUOH, HOHWUIMOH, KBUHACUWUIMOH, BU-
TMHTWUIMOH (3TO BCE peajibHO CYILIECTBYIOIINE TOHSI-
TUSI) — B OOILEM, YKMCIIO, 3HAYUTEIHHO TPEBOCXOMSIIEE
BO3MOXKHOCTH YeJIOBEUECKOi (paHTa3uu, — ¥ MPU 3TOM He
TpeOyeT HM MTHOBEHUSI Balllero BHUMaHMSI.

3a MpUMEPHO CeKYHAY, MPOUIEIIIYIO C TeX Mop, Kak
BBl HAUAJIM YUTATh 3TO MIPEIOXKEHUE, Ballle TeJI0 BhIpado-
TaJI0 MUJUITMOH KPACHBIX KPOBSIHBIX Tesell. OHU yXe He-
CyTCSl BHYTPH Bac, CTPYSICh TI0 BEHaM, TIOIIEPKMBasI B Bac
Xu3Hb. Kaxmoe n3 HUX OMUILET MO BaM OKOJIO CTa MSATU-
JIECSATU ThICSIY KPYroB, pa3 3a pa3oM JOCTaBJIsIsI KUCIOPOL
K BalllUM KJIETKaM, a 3aTeM, MOTpPernaHHoe U yxe Oecrio-
JIE3HOE, TIO3BOJIUT IPYTUM KJIETKaM TUXOHBKO YOUTH ceOst
panu BBICIIEH 1IeIM — Ballero omara.

B o01ieM u 11es1oM, [J1 TOTO YTOOBI MOJTYYWINCH BbI,
TpebyeTcsl ceMb MWUIMApA0B MWLIMAPAOB MUIIUMAPIOB
(aT0 7000000000000000000000000000, Wi cemb OK-
TUJUIMOHOB) aTOMOB. HUKTO He 3HaeT, rmovyemy 3TH CeMb
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MWUTAAPAOB MULUINAPIOB MUJUTHAPIOB aTOMOB CTOJIb He-
HMCTOBO CTPEMSITCS ObITh BaMU. B KOHIIe KOHIIOB, 3TO Hepa-
3yMHBIE YaCTHUIIbI, HE 00Jamarole HU eIUHON MBICIbIO,
HU Kpymnuiiei monnManusi. I oqHako rmouyemy-To Ha Mpo-
TSDKEHUHM BCETO BaIlleTO CYIIECTBOBAHUS OHM OYIYT CTPO-
WTh Y TIOIICPXKUBATh OECUMCIICHHBIE CUCTEMBI U CTPYKTY-
DbI, HEOOXOIUMBIE TSI TOTO, YTOOBI AepKaTh Bac Ha IUIaBy,
JienaTh Bac BaMU, IpuAaBaThb BaM (OpMy U OYepTaHUS
¥ TTO3BOJISATh HACTAXAATHCS PEIKUM M YPEe3BBIYATHO ITPH-
SITHBIM COCTOSTHMEM, M3BECTHBIM KaK KM3Hb.

DTO ropaszno 0oJiee BHYILIUTeNbHAs 3ajaya, YeM Bam
KaxkeTcsl. B pacrnakoBaHHOM BHIE BBl TOJOXHUTEIHEHO
OrpoMHBI. Ballim Jierkue, eciau ux pa3BepHYTb, MOKPOIOT
LeJIbI TEHHUCHBIN KOPT, a IbIXaTeJbHBIC ITyTH, CKPHITHIC
B HUX, IPOTSAHYTCS OT JloHgoHa 1o MockBel. Baim kpo-
BEHOCHBIC COCYIbI, BBITSIHYTbIE B JIMHWIO, MOXHO IBa
C TIOJIOBMHOWM pa3a OO0epHYTh BOKPYr 3emin’. A camoe
yauButenbHoe — 310 JIHK. B kaxmoii Baleit kieTke ee
CKPYYEHO I10 METPY, a KJIETOK CTOJIbKO, UTO, €CJIM BbI pa3-
BepHeTe Bcio JIHK cBoero Tesa B TOHKYI OZHOCIOMHYIO
HUTb, OHA TIPOTSHETCS Ha AECATh MUJUITMAPIOB MUIb —
nanbine [Tmyronad. TobKO mogyMaiiTe: Bac XBaTUT, YTOOBI
BBITH 3a mpenensl CoysHeuyHo#l cucteMbl! Bel B camoM
OYKBaJIbHOM CMBbICJIE UMEeTe KOCMUUYECKHE MACIITaObI.

Ho Bammm aToMbl — 3TO IPOCTO KUPIUYNKU, CAMU TI0
cebe OHU He KUBBIC. I Ie KOHKPETHO HAYMHACTCS KU3Hb,
cKazaTbh He TakK MpocTo. OCHOBHOM eAMHULIEH XKU3HU SIB-
JIgeTcsl KJIeTKa — € 3TUM COIIacHBI Bce. B KieTke mosHo
Tpyasar — pudocom u 6eakon, IHK, PHK, mutoxonnpuii
U MHOTUX APYTMX MUKPOCKOMUYECKMX 3araiok, HO BCE
OHM caMH TI0 cebe He XuBble. Ilo cyTH, KiieTka — 3TO
MPOCTO sYeiiKa, CBOETO pOJa KOMHATKA: MMEHHO 4YTO
KaemKa, B KOTOPOI OHM COIEpXKarcsi, — M caMa 1o cebe
OHa TaKas e HeXHBas, Kak M Jodasl Apyras KOMHaTta.
M Bce ke Kak-TO TaK BBIXOAUT, YTO, KOTIA BCE 3TU BEIIU
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00BEIMHSIIOTCS, TIOJYYaeTCsl XKNU3Hb. DTO MOMEHT, KOTO-
DBIii MOKa YTO yCKOJb3aeT OT Hayku. UM s, eciu 4yecTHO,
HaJelCh, YTO BCerna OyneT yCKOIb3aTh.

IMoxanyit, camoe 3amedaTeIbHOE — TO, YTO B 3TOU
CTPYKTYpE HET INTaBHBIX. KaXKIbIii KOMITOHEHT KJICTKH pea-
TUpYyeT Ha CUTHAJIbI OT APYTUX KOMITOHEHTOB, BCE OHU TOJ-
KalOTCs U CTY4aTCcs APYT 00 Apyra, 6yATO UrpyIleYHbIe Ma-
IIMHKYU B TTapKe pa3BJIeueHMIl, HO KaKMM-TO 00pa3oM Bce
5TO XaOTUYHOE ABMKCHUE BEUIMBACTCS B TUTABHBIC, CKOOP-
ITUHUPOBAHHBIC NEMCTBUS HE TOJHKO BHYTPU KIIETKU, HO
U IO BCEMY Tey — B pe3yJibTaTe OOIIEHUS KIIETOK IpYT
C APYroOM B Pa3HBIX YrojKax Balllero JMYHOro KocMoca.

Cepaiie KieTku — 3To s1apo. B Hem comepxutcs JHK
KJIETKA — IEJIBIA METpP, KaK MBI YK€ YITIOMSIHYJIU, CKPIO-
YUBIIUICS B IIPOCTPAHCTBE, KOTOPOE MBI MOXKEM C TTOJI-
HOI crpaBelIMBOCTbIO Ha3BaTh OECKOHEUHO MaJibiM. Tak
mHoro IHK B sinpe kKj1eTKu nmomeliaercsi ToToMy, YTO OHa
Mopa3uTesIbHO TOHKA. YTOOBI JOOUTHCS TOMIIMHBI CAMOIO
TOHEHBKOTO YeJIOBEUECKOI0 BOJIOCA, BaM IPUILETCS MOJI0-
KWTH PSAIOM aBanuarh Mmuummapaos Huteit JJHK®. Kaxmas
KJIeTKa Tejia (CTPOro TOBOPS, Kaxkaas KJIeTKa, MMEoIast
spo) conepxkuT aBa ak3emiuisipa JJHK. Botr nouemy Bam
xBaTUT ee 1o IliyToHa U elie gajblie.

JAHK cymiecTByeT TOJBKO IJIsI OQHOM eI — COo3/a-
BaTh HOBY10 JIHK. Bama JIHK — 3T0 ripocTo nHCTpyKILus
o cobopke Bac. Monekyna JJHK, kak Bbl HaBepHsiKa Mo-
MHUTE U3 OECUMCIEHHBIX TeJIeBU3MOHHBIX MPOrpaMM,
€CJIW He U3 IIKOJbHOM OMOJIOTMM, COCTOUT U3 ABYX HUTEH,
KOTOpPBIE COCAMHSIIOTCS TIepeKIaauHaMu, o0pa3ysl 3HaMe-
HUTYIO BUTYIO JIECCTHUILY, U3BECTHYIO KaK IBOMHAS CITH-
pans. JHK menmTcst Ha cerMeHTHI, Ha3bIBaeMBIE XPOMO-
coMaMH, U 0oJjiee KOPOTKHE OTIEJbHbIE eAUHUIIbI, Ha3bl-
BaeMble reHamMu. CyMMa BceX BallluX FT€HOB — 3TO FE€HOM.

JHK upe3BbluaitHo ctabuiabHa. OHa criocoOHa cylie-
CTBOBATb JECSATKU THICAY JieT. IMEHHO ¢ ee MOMOIIbIo
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cIieliMaJIicTaM CEeTOMHSI YIaeTcsl U3ydaThb aHTPOITOJIOTUIO
OYeHb najiekoro mpoiwioro. Huuyto, yem BbI Biameere
B JaHHBII MOMEHT, — HM MMUCbMO, HU AParolieHHOCTh, HU
ceMeifHasl peIMKBUS — HaBEepPHSIKA HE TIPOXUBET THICSUY
Jiet, Ho Bama JIHK moutu GeccnopHO coxpaHUTCs U Oy-
JIET BCe TAaKUM K€ HOCUTEJIeM MH(OpMaIlUK, eClTi TOIbKO
KTO-TO noTpyautcs ee oTbickaTh. JIHK nepenaet naHHbIe
C HeoOblYaiiHOM To4yHOCThbIO. OHa [AenaeT JUIIL OIHY
OLIMOKY Ha KaXIblii MUJIMApA CKOMNMPOBAHHBIX OYKB.
U ogHako 3TO 03HaYaeT MPUMEPHO TPH OIITUOKU, W MY-
TalMK, Ha KaXmoe JejieHre KJIETOK. BoJbIIMHCTBO 3THX
MyTalyii OpPraHW3M MOXKET MPOWTHOPUPOBATh, W JIWIIb
MHOTIAA OHU OKa3bIBalOT JOJITOUTpalollee BAUSHUE. DTO —
9BOJTIOIIHS.

VY Bcex KOMIIOHEHTOB TeHOMA €CTh OIMHA-CIUHCTBCH-
Hasl 11eJTb — TOIePXKUBATh CYIIIeCTBOBAaHUE Ballleii TeHea-
JIOTMYECKOM BETBU. YIUBUTEIBLHO IyMaTh, YTO TeHBI, HO-
CUTEJIEM KOTOPBIX BBI SIBJSIETECh, UPE3BbIYAHO NTPEBHUE
U, BOBMOXHO, JaXe BEYHbIE — M0 KpalHEel Mepe, Ha 1aH-
HBIIT MOMEHT. BBl yMpeTe 1 Mcue3HeTe ¢ JIMIa 3eMJIrd, HO
Ballli TEHBI OYAYT BO3POXKIATHCSI CHOBA I CHOBA — IO TEX
Top, TOKa Bl M Balll TIOTOMKH He TIepecTaHeTe pa3MHO-
KaTbesl. Y1 KOHEYHO Ke, MBICJb O TOM, YTO 32 TPU MUJUIHU -
apra JieT, IpOILIeAIIMX C MOMEHTA 3apOXIEHMS KU3HU,
Ballla TMIHAsI pOIOCIOBHAS HU pa3y He TIpephIBaIach, MO-
TpscaeT. It TOro 4TOOBI BBl OKA3aJIMCh 3[eCh ceiuac,
KaXk[TOMy M3 BallluX IPENKOB HY>KHO OBIJIO YCTICIITHO TIepe-
JaTh CBOU reHETUYECKUIT MaTepral HOBOMY ITOKOJIEHUIO,
YMYIPHUBIIUCH HE OTIATh KOHIIBI MJIM MHBIM 00pa3oM He
BBITIACTh M3 PEIPOAYKTUBHOIO IIpoliecca. A 3TO BIleYaT-
JITIonIas yepena TpuyMaoB.

HenocpencrBeHHast 00513aHHOCTb TEHOB — XpaHEHUE
WHCTPYKIWM UII KOMITOHOBKM OEJIKOB. BOJIBIIMHCTBO
MOJIE3HbIX KOMIIOHEHTOB B OpraHu3Me — 3TO OeJKU.
OnHM 13 HUX YCKOPSIOT XUMUYECKUE M3MEHEHMST U M3-
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BECTHBI KakK (epMeHTHI. [Ipyrue rnepemaloT XUMUYECKUE
COOOIIICHUS Y U3BECTHBI KaK TOPMOHBI. TpeThu HaragaoT
Ha IaTOreHbl U Ha3bIBalOTCs aHTUTeNaMK. CaMblii KpyI-
HBIIA U3 BCEX HAIIMX OEJIKOB HA3bIBAETCS TUTUH, U OH I10-
MOTraeT KOHTPOJIMPOBATh 3JaCTUYHOCTh MbIIIECYHOM TKa-
HU. [JIMHA XMMMYECKOrO Ha3BaHWS TUTHMHA COCTaBJISIET
189819 OykB, UTO HenaeT ero caMbiM JUIMHHBIM CJIOBOM
B aHIJIMIACKOM SI3bIKE€, BOT TOJILKO CJIOBapU HE YUUTHIBAIOT
xuMmndeckre Ha3BaHus ', HUKTo He 3HaeT, CKOJBKO B HAacC
BCEro TUIIOB 0€eJIKa, HO OLIEHKU BapbUPYIOTCS OT HECKOJIb-
KUX COTEH THICSTY IO MWJIJTMOHA 1 Oojiee!’.

ITapamoKc reHeTUKHM 3aKJII0YAETCS B TOM, YTO MbI BCE
OUYCHb pa3Hble — M BMECTE C TeM I'€HETUYECKHU ITOYTU
uaeHtuuHbl. 99,9% JAHK y Bcex mironmeii ob1me, 0gHAKO
JIByX OQMHAKOBBIX JIIOJEH He cyliecTByeT'?. Mexay Moeit
u Bauieit JIHK mprumepHo Tpu-yeTbipe MULTUOHA pa3fiv-
YUII — BTO COBCEeM HeOoublas 10 OT 00IIero oobema,
HO €€ JOCTAaTOYHO Ul TOro, 4TOOBI Mbl IOJYYMIUCHh
o4eHb pasHbIMHU'’. B Bac TakxKe €CTb OKOJIO COTHU JINY-
HBIX MYTalWii — y4aCTKOB I'€HETUYECKUX MHCTPYKLIUIA,
KOTOpbIE HE COOTBETCTBYIOT MOJHOCTBIO HU OJHOMY M3
I€HOB, IMepelaHHbIX BaM DPOAUTENSIMHU, a IpUHAIIEXaT
TOJIBKO BaM'4,

IToapoOHOCTH TOTrO, KaK BCe 3TO pabOTaeT, MO-TIPexK-
HEMy OCTalOTCs IJIs1 Hac 3araakoil. ToJIbKo aBa MpoLeHTa
reHOMa 4eJIOBeKa KOAUPYIOT O€JKUM — MHBIMU CIIOBAMU,
TOJIBKO JIBa TIPOIIEHTA MIEJIAal0T YTO-TO HATJISIOIHO W OIXHO-
3HAYHO IToJie3HOe. YeM 3aHMMAalOTCs OCTajJbHbIC, HEM3-
BeCTHO. BOJIBIIIMHCTBO, KaXeTcsl, IPOCTO cyujecmeyem —
KaK BECHYIIKM Ha KOxe. 3HAauyuTebHasi 4acTb BOOOIIE
GeccmbicierHa. OnHa KOHKPETHAS KOPOTKasl IOC/Ie10Ba-
TEJIBHOCTh, Ha3biBaeMasi Alu-31eMEHTOM, IOBTOPSIETCS
OoJilee MIJIJIMOHA pa3 MO BCEH TMPOTSKEHHOCTH HAIIETo
reHoMa, B TOM 4YMCJie MHOLIA IIPSIMO CPEeIu BasKHBIX I'e-
HOB, Koaupymommx 6enok". Hackoabko MOXHO CYIWTh,
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3TO MOJTHAasT TapabapiiHa, HO oHa cocTaBisieT 10% Bcero
HaIlero reHeTUYecKoro maTtepuaia. DTy TaMHCTBEHHYIO
4acTh KaKoe-TO BpeMs HasbiBanmu «MmycopHoii JIHK», Ho
B HAIIIM THY TIEPEUMEHOBAJIN B 00JIee OJIATOPOIHYIO «TeM-
Hyto JIHK», 4T0oObI TTOAYEpKHYTh, YTO Mbl HE 3HAEM, 3a
YTO OHA OTBEYAeT U IT0YeMy OKa3aiach B reHoMe. Koe-Ka-
Kas 4acTb CBsSI3aHA C peEryJsiliMeid TeHOB, HO OCTaJlbHOE
ellle TOJbKO MPENCTOUT BBISICHUTbD.

Teno yacTo cpaBHMBAIOT ¢ MAaIIMHOI, HO Ha CaMOM
nene Bce Kyna cioxHee. OHO mecAaTmieTusIMu (hyHKITAO-
HUpPYET MO ABAAIATh YEThIpE Yaca B CYTKH, He HYKIasCh
(1o OGosbllieil YyacTU) B PEryasspHOM TeXOOCTy>KUBaHUU
WIM CMEHe 3amJacTeii, paboTaeT Ha BOIE M HECKOJbKUX
OpPraHMYECKMUX COCIMHEHMSIX, O0JlamaeT MSATKUM M JIO-
BOJIBHO CHUMITATUYIHBIM 3KCTEPhEPOM, IPHUSATHON THOKO-
CTBI0O M MOOMJIBHOCTBIO, C DHTY3Ma3MOM BOCITPOM3BOIUT
ce0s1, yMeeT IIYTUTh, TIPUBSI3BIBATHCS, LIEHUT KPACHUBBII
3aKaT U CBeXuii BeTepoK. CKOJIbKO BaM M3BECTHO MeXa-
HU3MOB, CITOCOOHBIX Ha Bce 3T0? CIOpUTh O€CCMBICIEH-
Ho. Bel — mctuHHOE yymo. Ho HyXHO 3aMeTUTb, TOTma
¥ TOXIEBOU YepBb HE MCHEE UyIeCeH.

U xax ke MBI OTIaeM JOJKHOE BEJTUKOJIEITHOMY (haK-
Ty cBoero cyuiectBoBaHus? Hy, O0JbIIMHCTBO U3 HAC CTa-
paloTcsl IOMEHBIIIe NTBUTAThCS U IMOOOJIbIIE eCTh. Bemo-
MHUTE, CKOJIBKO (hacTdyma BbI 3aTaIKUBacTe ceOe B IJIOT-
Ky ¥ CKOJIBKO BPEMEHH IIPOBOIUTE, Pa3BajIsICh KaK CaMbIiA
HaCTOSIINIA OBOII, TIepel CBETIIIMMCS 3KpaHoM. M Bce
K€ KaKMM-TO YyIOM Hallld Teja MWIOCEPAHO 3a00TSATCS
O HaC, M3BJEKAIOT MUTaTeJIbHbIC BEIECTBA M3 IECTPOM
CMeCH Mycopa, KOTOPBIM Mbl HAOMBaeM IIEKU, U YMYIPSI-
[OTCS AepskaTh Hac B ¢opMe, Oa eIle, Kak IIpaBWiIo, B He-
TUIOXOM, 1eabiMu aecsatuietTussMu. CaMoyOMiicTBO uepes
pa3pyIIUTENbHbIA 00pa3 XXU3HU 3aHUMAET TOJIbI.

Haxke eciu Bbl IOUTH BCE nejaeTe He Tak, TeJIO MOMI-
IepXXuBaeT U oxpaHseT Bac. bobInas gacTh yemoBede-
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