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KAHJAUJAT OHOJOrHYEeCKNX HAYK

KJIOHOJIOI'US —HAYKA BYAYIEI'O

Knwueewie cnosa. knonuposHue,
KJIOHOMEHbL, KIOHOMABPbl,
NnpOMoMeHbl, NPOMOMmMaspwl,
IMOPUOHDL, A0PA.

ITocTranoBKa npo0JieMbl. JIBannarh
nepBblii Bek mnpu3HaH OOH BekOM TI'€HETHKH.
NMenHO »5Ta Hayka pa3BUBAECTCS JIOCTATOYHO
OBICTPO, W TPOHUKAET B TIIYyOMHBI KUBOU
MaTepuH, OTKpPbIBAs HOBEHUIIME BO3MOMKHOCTH
BMEIIATEIbCTBA YEJIOBEKAa B TalHBIE IPOLECCHI
KUBBIX OPTraHU3MOB C LIEJIbIO UX UCIIOJIb30BaHUs B
CErOJIHALIHUX MOTPEOHOCTAX YETIOBEUECTBA.

OngHuM U3 Takux  OTKPBITMH  €CTh
pa3paboTka MeToza KJIOHUPOBAHHUS
BBICOKOOPTAaHU30BAHHBIX ~ OPraHU3MOB U  HE
TOJIBKO UX, HO U UX OTIAEIBHBIX OPTaHOB, KJIETOK,
U Jake OUOJIOrMYeCKH aKTUBHBIX MOJIEKYII.

B HacTroAmMil MOMEHT HMKOIO HE YAMBHILIb TEM, YTO BCE CBOWICTBA U
O0COOEHHOCTH OPraHU3MOB IIEJIMKOM U IMOJHOCTHIO 3aBUCST OT UX T'€HETHYECKOIrO
craTyca, TO €CTb OT T€X I'€HOB, KOTOpble B HUX Haxonarcs. OT poaurtenend K
MOTOMKaM TEHbl MEPEeNAI0TCsl MO OINpPEACIICHHBIM 3aKOHAM, KOTOpbIe B OOJBIION
CTEINEHU 3aBUCAT OT METOJ0OB pa3MHokeHusA. K coxaneHuro, B Halen cTpaHe 3TU
METOJbI HE OJYYWIH IUPOKOTO pacCHpOCTPAHEHHUS.

Heab ucciaenoBaHuii: pacKpbeITh COCTOSHUE 3TOM MPOOJIEeMbl B MUpE U €€
TOCTH>KEHUSI HA COBPEMEHHOM JTale Pa3BUTHSA T'€HETHKU.

MeToauka  HMCCJHEIOBAHWI.  aHAIM3 W CUHTE3  JIUTEpPaTypHBIX
HKCIIEPUMEHTATBHBIX JaHHBIX U COOCTBEHHBIX TEOPETUUECKUX H3TOKEHUN.

AHAIM3 OCHOBHBIX JKCHEPUMEHTAJBHBIX Pe3yJbTATOB W MHOIHX
nyoJaMKanuii, B KOTOPbIX H3JIAralTCH NOCIACAHHE JTOCTHKCHUS B PelICHUH
3TOM MPo0JIeMBI.

B mpupoze cyuiecTByeT 1Ba MeTo[a pa3MHOMKEHHUS. MOJIOBOE U Oecrooe.
PasHuna mexnay HUMU 3aKJIFOYaeTCs B TOM, YTO B MEPBOM ClIydae IOTOMKH HE
ABJIAIOTCS KOMUSAMM CBOMX POAMTENEH, a JUIIh KOMOMHALMENH UX T'€HOB, KOTOpas
dbopmupyeTcss BO BpeMsi 00pa30BaHMs MOJIOBBIX KJIETOK U MX OIJIOJOTBOPEHHUS.
UYro kacaeTcsi OECHojiOrO pPa3MHOMKEHHSA, TO 3/1€Chb NPAKTUYECKU BCE MOTOMKHU




ABIIAIOTCS KOMUSIMU CBOMX pojaurtenedd. BepHee cBoero poaoHayaibHUKA,
MOCKOJIBKY POJAMTENEH B MTOJIHOM CMBICIIE 3TOTO CJIOBA 3/1ECh HE CYIIECTBYET.

Kion rpedeckoe ciioBO U NEpeBOAUTCA Kak BETBb. B HayKy OHO BBEIECHO B
1903 romy Hemeukum ydeHoiM Be6Gb6epoMm. Otciona, KIOHMPOBAaHUE 3HAUMT
BETBJICHUE, TO €CTh PA3MHOXKEHHUE KJIETOK, MUKPOOPTaHU3MOB, PACTEHUI MPOCTHIM
JieJICHUeM, TOYKOBaHUEM, YepeHKoBaHUEeM, U Tomy mogoOHoe. Oxono 4000 ner
JIIOJTU UCTIOJIB3YIOT TOT €CTECTBEHHBIN METOJI Pa3MHOXKEHUS, KOT/1a CaXKaloT YacTu
OJIHOM KapTo(esMHbI, pa3MHOXKAIOT JIU ycaMHu 3E€MJISIHUKY, 1 MHOTO MOJ00HOTO.
OTO OJIMH U3 CaMbIX PACHpPOCTPAHEHHBIX €CTECTBEHHBIX METOJOB Pa3MHOKEHHUS
MHOTHX Opranu3smMoB. OH TPeNOCTaBIsA€T BO3MOXXHOCTU TMOJYYUTh MHOTO
MOTOMKOB OJHOBpeMeHHO. Ho rnaBHoe He B 3TOM, a B TOM, 4YTO 3a CYET
KJIOHUPOBAHMUSI oOpaszyrorcs reHEeTUYECKHU OJINHAKOBBIE MOTOMKH.
MuKpoopraHu3Mbl ¢ OTPOMHOM CKOPOCTHIO Pa3MHOKAIOTCS 32 CUET KIIOHUPOBAHUS
1 00pa3yloT KOJIOHUH, IPYIIY T€HETUUYECKU UIACHTUYHBIX OPraHU3MOB, KaK MEX]Y
coOO0H, Tak ¥ C MEPBUYHOM MATEPUHCKOM KIETKOW. DTOro HE MOXKET OBITh Y TeX
OpraHU3MOB, KOTOpbIE pa3MHOKAIOTCS TMOJOBBIM IyTeM, Kyla OTHOCATCS
KUBOTHbIE M 4YenoBek. [IpaBma u B ATOM cilyyae METOJ KJIOHUPOBAHUS
MPUCYTCTBYET, HO JIUIIb B YACTH PA3MHOKEHUS KJIETOK MOCIE OIUIOJOTBOpeHus. B
TaKOM CJly4ae BC€ KJIETKM OJHOrO OpraHu3Ma, a UX MUJUIMAP/bl, HE3aBUCHUMO OT
opraHa, KOTOpbIi OHHM 00pa3yloT, YIEpKHBAIOT OJUHAKOBYIO TE€HETHUUYECKYIO
uH(pOpPMAIMIO, TO €CTh OJWHAKOBBIE T'€HbI, KOTOpPbIE ObUIM MOJYYEHbI BO BpeMs
OIJI00TBOpeHUs. KneTku mneueHku, Mmoyek, KOCTed W JPYruX OpPraHoB HMMEIOT
OJIMHAKOBbIE T'€HbI, a OTIUYAIOTCA JIMIb TEMU T€HaMH, KOTOpble paboTaloT y HUX,
U ONpeNesiloT UX CBOMCTBa U 0coOeHHOCTH. OcTainbHble HE paboTaloT, HO
00s3aTeNbHO TMPUCYTCTBYIOT. [lpakThyecku Bce KIETKM OJIHOIO OpraHusma
ABJIAIOTCS  KOMHUSIMU  OIJIOJIOTBOPEHHOW TMEPBUYHOW  KJIETKH, C KOTOPOH
o0Opa3oBajicsi OpraHu3M. DTO Ha3bIBAETCA TOTUIIOTEHTHOCTHIO.

Takum 00pa3oM, KJIOHHPOBAaHME HE UYTO MHOE Kak KOMUPOBAHHE,
TUPOKUPOBAHUE TEHETUYECKOW MH(POpMAIMK, IENbI0 KOTOPOro B MPUPOJIE
SIBJISICTCS, B OJHUX CITydasiX, YBEIMYCHUE KOIUIECTBA 0COOCH (MUKPOOBI, IPOCTHIC
OpraHu3Mbl, PACTEHHUSI), BO-BTOPBIX - 00pa30BaHUE ONPEICICHHBIX OTMEKECBAHHBIX
OpraHoB C COOTBETCTBYIOIIMMHU CBONCTBAMH, OCOOCHHOCTSIMU, (DYHKLIUSIMH.

K coxalleHuto, HJIEHTUYHOCTh T'€HETUYECKONM HHPOpMalUu B POy
KJIOHUPOBAHHBIX KJIETOUYHBIX MOKOJEHUI HE Takas yKe W MOCTOSHHAs KaK 3TOTO
Obl xenanock. [[eno B TOM, YTO CYIIECTBYIOT MYyTalluM, U3MEHEHUsI B I'€Hax IOJ
aeiictBueM (HakTopoB cpenabl (pamuaiys, XUMHUS U MHOTO IMOJOOHOTr0), KOTOPHIC
NPUBOJAAT K TOSIBJICHUIO TOJIE3HBIX WM BPEIHBIX NPHU3HAKOB, YTO Yalle
npoucxonut B kieTke. Takue KieTku OyayT TmepeaaBaTh MOJYyYEHHbIE
reHeTHYeCKHe W3MEHEHHUS CBOMM IMOTOMKaMm-kioHaM. VIMeHHO mosTomy, Korja
rOBOPAT 00 UACHTUYHOCTU KJIETOK, BCEr/a J100aBIsIOT CIOBO MOYTH, TOTOMY YTO
npu OOJIBIIOM KOJIMYECTBE KIETOYHBIX TOKOJEHUU, U3MEHEHHH TOkKe ObIBaeT
OY€Hb MHOT0, U TOBOPUTH OO0 OJMHAKOBOCTH JBYX KJIETOK Pa3HbIX IMOKOJIEHUUN
BO3MOXHO JIUIIb YCIOBHO.

[lone3HpIX MyTalUi BO3HHMKAET HE TaK YK€ WU MHOTO, HO MpU OOJBIIOM
KOJIMYECTBE KJIETOYHBIX MOTOMKOB OHHM BCE-TaKU PEATU3YIOTCS U MPEJOCTABISIIOT



BO3MOXKHOCTH  COOTBETCTBYIOIIIMM  OpraHM3MaM  IPUCIOCA0NMBaThCS K
MEPEMECHUYUBBIM  YCJIOBUSAM Cpeabl. OTO HaOmojgaercss y OakTepuil Wiu
JIOKJIETOYHBIX OPTraHU3MOB, TaKUX KakK BUPYCHI. [IOCKOJBKY TOJIE3HBIX MYyTaIui
BO3HMKACT HE3HAYUTEJIBbHOE KOJWYECTBO, TO 3TO MPEMSATCTBYET CEJICKIMOHEpaM
OBICTPO OTOUPATHh BHICOKOTIPOJYKTHUBHBIE OpPTaHU3MbI U OBICTPO CO3/1aBaTh HOBBIE
IITaMMBbI, COpTa, U TOMYy ToJ00Hoe. [la U B JUKOW MpUpOjJe TaKue OpraHu3Mbl
BCETrJla CYIIECTBYIOT Ha JIE3BUU OPUTBBI, TOTOMY UYTO €CJIM YCJIOBHUS CPEIbl PE3KO
WU3MEHATCS, TO BCE OHU MOTUOHYT, U U3 TJIAHETHI UCUE3HET LEeNbIi BUI. A TTO3TOMY
I[MPUPOJJA u "mpunymana" 1moyioBoe pa3MHOXKEHHE. 3a CYET 4ero ooOpasyercs
OTPOMHOE KOJIMYECTBO MOTOMKOB C HaOOpoM pa3HbIX TeHoB. Ilpum sTOoM Bce
MOTOMKH OYAyT UMETh pa3Hble FeHOTHUITbI (HA0Op T'eHOB) U OYAYT OTIMYATHCS KaK
MeEXy CO00M MHOTMMHM Mpu3Hakamu ((HEHOTHIIOM), TaK U ¢ poauTeaaMu. OaHu U3
HUX CMOTYT BBDKHUTH B COOTBETCTBYIOUIUX YCIOBUAX U MPOJIAT CBOM PO, Ipyrue
noruOHYT U 3a0epyT ¢ coOOM reHbl, KOTOpPhIe HE 00ECIeUnBaIOT MPUCIIOCOOIECHUS
BHOBB TMOSIBUBIINXCSI OPTraHU3MOB K HOBBIM YCJIOBUSIM cpeibl. CleaoBaTeIbHO, BCE
3aBUCUT OT T€HETUYECKOU MH(POPMAIIUU, KOTOPOU BIaJEET OpraHUu3M.

B coBpemeHnHbIN TIepuo CYIIECTBYIOT 00a MeToAa Pa3MHOXKEHUSI, KOTOPhIE
o0ecrieyrBalOT HEMPEpPhIBHOE CYIIECTBOBAHWE T'€HETUYECKOW HWH(popMaluu Ha
wiaHete. OpgHako OHU 00a HE YIOBJIETBOPSAIOT CErOJHSAIIHUE MOTPEOHOCTU
yenoBeka. KiloHHMpoBaHWE — MOTOMY UYTO W3 MOKOJICHHS B TMOKOJIEHHUE TepesaeT,
KaK TMpaBWIO, HEU3MEHHYIO TE€HETHYECKYyl0 HWHMOpMalHio. DTO 3HAYUTEIHHO
3aMeJIsieT BO3MOXKHOCTh O0TOOpa Oosiee MPOU3BOJAUTEIBHBIX OCOOEH, MOCKOIBKY
MOCTOSTHHO TIPOSIBIIAIOTCS OJIHM M T€ JK€ NMPU3HAKKM KaK KauyeCTBEHHBIE, TaK W
KonuuecTBeHHbIe. [lonoBoe pa3MHOMXeHHE — COBCEM HAoOOpOT, MpPEnOoCTaBisET
OTPOMHBIE  BO3MOXKHOCTH  JiJii  OTOOpa, HO HE JieJlaeéT  BO3MOXKHBIM
CTaHJAPTU3UPOBATh B TMOTOMKAaxX W CTaOWIM3UPOBATH B TOKOJEHUSIX MPHU3HAKU
KUBOTHBIX-peKOpAUCTOB. [lo3TOMy 4emoBe4ecTBO BCE CBOE CO3HATENIbHOE
CYILIECTBOBAHME UIIIET METObI MOJIYUEHUS )KUBOTHBIX, KOTOPbIE ObI IPEAOCTABUIN
BO3MOXKHOCTh Pa3MHOXKaTh BBICOKOIPOJYKTHUBHBIX OCOOEM M TOJIydaTh OT HHX
OOJIBIIIOE KOJIMYECTBO HEOOXOAUMBIX MpoaykToB. WM BuammMo Hamwio. 3To
KIIOHUPOBAHUE I1IEHHBIX B KaKOM-TO OTHOIIEHHHU BBICOKOOPTaHU30BAHHBIX
KUBOTHBIX. XOTh HE COBCEM YJIOBJIETBOPUTEIBHOE MOTOMY, YTO YIAOBJICTBOPUTH
NOTPEOHOCTH YeJIOBEKa, BEPOSITHO, U B 3TOM cliydae He BO3MOKHO. C pa3BUTHEM
HAayKH TOSIBATCS W Oojiee TEpPCIEeKTUBHBIE METO/Abl IMPOU3BOACTBA IMPOIYKTOB
MUATaHUsI, BIUIOTh 10 WX HETPAIUIIMOHHOIO TPOU3BOJCTBA 0€3 HCIOIL30BaHUS
pacTeHUM, )KUBOTHBIX U MHOTO IMOJJOOHOTO.

Y OKMBOTHBIX TOXKE HaOIIOAeTCs KIOHHPOBAHUE, KOTJAa POXKIAIOTCS
onHosioBeie bnusHensl. Kak mpaBuiio, 3TO0 TPOUCXOAUT y MAaJIOIJIOAHBIX
KUBOTHBIX, TAKUX KaK KOPOBBI, OBIILI U Apyrue. [IporcXoauT 3To 3a cueT TOro, 4To
1ocJie OIJIOIOTBOPEHUs SULEKIETKH oOpa3yercs NEepBUYHAS HSMOpHOHAIbHAS
KJIeTKa (3urora), KOTopas JSJIUTCS CHadalla Ha JIBE YacTH, IIOTOM YEThIPe, BOCEMb,
U Tak nanee MHorma mpoucXoauT CUTYyalus P KOTOPO# U3 MEPBBIX JIBYX KJIETOK
o0pa3yroTcsi JBa HE3aBUCHUMBIX opraHu3Ma. [lOCKOJIbKYy KJIETKH 3a CBOUM
T€HETUYECKUM COJICP)KAHUEM OJIMHAKOBBI, TO OpPraHW3Mbl OyAyT TaKUMHU Ke 3a
BCEMU CBOMMHU Tpu3Hakamu. IIpakTuuecku oOpa3yeTcss ABE KOMHH OJHOTO



OpraHu3Ma, KOTOpbI€ M HAa3bIBAIOTCA OJIHOSWUIIOBBIMU OJM3HELAMH, TIOTOMY YTO
3apOXKJIalOTCsl OHM W3 OJHOM 3Urothl. Takoe e HaOmogaeTcss Uy JOJEH.
[Tono6HbIe OpaThs WM CECTPbl OYAYT UMETh OJIMHAKOBBIE IPU3HAKH, BKYCHI U BCE
apyroe. IMeHHO 3TO0 ¥ MOOYXIalo Y4YeHbIX K pa3paboTKe METOJ0B MOIYYEHUS
reHeTHYECKH OJMHAKOBBIX 0COOEH B pa3HbIX MOKOJIeHUAX. Tak 3apoaunach uies
KJIOHUPOBAHHUs, @ BMECTE C HEM M HOBBIN pa3fei HayKu — KJIOHOJIOT L.

CrnenoBatenpbHO, KOT/1a YYEHBIE MMOHSUIM, YTO TOJYYUTh KIOHBI BO3MOYKHO 32
CUeT JIeJIeHHUs AMOpPHUOHA HA YACTHIIBI, TO MOMPOOOBAIM ATO B OmbITaX. Brepsbie
BO3MOXHOCTh ~KJIOHMPOBaHUS SMOPHOHOB IO3BOHOYHBIX ObUIa  JIOKa3aHa
aMepUKaHCKHUMH Ouosioramu Ha Jsarymkax B 1952 rpamma P. Bpukcom u T.
Kunrom. Pasnenenue »MOpHOHAa Ha YacTH TMO3BOJWJIO TMOJYYUTh HECKOJIBKO
IreHeTHYECKH HJACHTUYHBIX 0oco0eil Tuma oAHOAMIoBbIX Onu3HenoB. Ho 310 He
yIIOBJIECTBOPUIIO YYEHBIX, METOJIMKa TO3BOJIsJIa YBEIMYUTHh KOI(DPUIUEHT
pPa3MHOXEHUSI HOBOOOPA30BaHHOI'O OpraHU3Ma, HO HE MO3BOJISUIA MOTYYUTh KOIHUIO
POUTENIBCKUX OPTaHU3MOB.

BypHoe pa3Butue reseruku B S0-X rojmax Mpouuioro BeKa J10Ka3anao, yYTo
Spa BCEX KIETOK (COMAaTHYECKHX) OpraHM3Ma YICPKHBAKOT OJUHAKOBYIO
reHeTHYECKyl0 HMH(OpPMAIMI0O W TpPU ONPENEJCHHBIX YCIOBHSIX MOTYT €€
peanuzoBaTh. Ho aJig 3TOro HE0OX0AMM "CTapTOBBIA peakTop”, KOTOPHIA Obl BBEI
B JICMCTBHE T€HETHMYECKYI0 HMH(DOpPMALUIO fAJIep COMATUYECKUX KIETOK. Takum
"peakTopoM” MOXKET CIIYKHUTh SHUIIEKJIETKA, HO JIUIIb B TOM Clydae, KOT/ia U3 Hee
yIaauTh €e coocTBeHHOe Aapo. Tak u noctynui B 1961 rony aHrnuiickuii yueHsli
Jlk. Topmon. OH moiydusi M3 KJIETOK CIM3MCTOM OOOJIOUKM KHUIIEYHHKA
roJIOBaCTHKA sApa W MEpecaiwyl UX B SAWIEKIETKH JATYIIKH, MPEIBAPUTEIBHO
ylanuB UX coOCTBeHHbIE fAnpa. Bce ocoOu KioHa OBLIM OJHOIO IMOJIA, UMENU
OJIMHAKOBYIO PacIBETKY KOXHU M HECIU OAHY MapkepHyto myTtanuto. [lo3xe ObLn
MOJIYYEeHbl KJIOHBI O€JIbIX JIATYIIEK 3a CYUET Mepecajku sAep KIETOK 3IMUjepMuca
0eyloro roJioBacTUKa B SHIEKIETKH TEMHO-3€J€HBIX JISTYHIEK, B KOTOPBIX
MPEeABAPUTEILHO YJIAJI€HO COOCTBEHHOE SAPO. DTU IKCIEPUMEHTHI J0Ka3ajau, 4TO
coMaTHuyeckue (TeJeCHbIE) KICTKH HECYT WICHTHUHYIO 3urote (OIUIo0TBOPEHHAS
SUIEKIIETKA) TCHETUYCCKYI0 MH(POPMAIMI0O M C UX MOMOIIBI0 MOXHO MOJYYHUTh
OpraHu3M TOXKIECTBEHHBI JOHOPY, TOYHEE NPOTOTAaBpPy, TO €CTb TOMY
OpraHu3My OTKyZa s/ipa ObUIA B3SITHl. ITO U ObUIM NEPBbIE KJIOHOTABPHI, TO €CTh
KJIIOHUPOBaHHbIE 3Bepu. HO OHM uMenu JnuIb TEOpPETHYECKOE 3HAdYeHue. A
MPAKTUYECKOE 3HAYEHHE 3aKII0YaJoCh B TOM, YTOOBI MOXKHO OBUIO IMOJy4YaThb
KJIOHOTaBpOB OT JOMAIIIHUX >KUBOTHBIX, MPOAYKIHS KOTOPBIX HCHOJB3yeTcs B
KU3ZHEAEATEITbHOCTU YEIOBEYECTBA.

N ono cocrosuiock. 7/ mapra 1966 roga B HMHCTUTYTE
Pociun B EnaunOypre ObUIO MOJyYe€HO MATh STHAT, 0e€3
MPEABIIYIIETO  OIUIOAOTBOpEHUS  siiuekneTok.  KoiekTus
YYEHBIX, BO3riaBisieMbld WM. YuiMyToMm, mpoaemMOHCTpUpOBAII,
=\ uto UM yAanocCh IOJIYYUTh OTACIBHO KJIOHOTaBpa,
~KJIOHUPOBAHHOTO UBOTHOIO — OBLy Jlomu, myTeM nepecagku B
P SIALICKIIETKY  OAHOM  OBIBI  SIApa  COMAaTHMYECKOM  KIIETKH,
:HOqueHHOﬁ M3 MOJIOYHOW »Kejne3bl BTOpOW OBLBI. M HakoHer,




nepecajkl MCKYCCTBEHHO CKOHCTPYHMPOBAHHOM, Temeph YK€ 3UTOTH, B MaTKy
TpeThei OBIbI. Jjist 3TOTO OBLIO B35TO 236 SIUIEKIETOK, KOTOPHIM Iepecajiin
sapa COMATHYECKUX KJIETOK M TOJIBKO B HECKOJBKUX CIIydasx MOJy4HIN
XKernaeMbli pe3ynbTaT. PaboTta, Kak BUJIHO, KPOMIOTJIMBAs TPYIOEMKasl U TOKa €Il
ciuimkoM ManodddekrruBHas. Ho 3To He ocTaHaBIMBAeT HAyYHBIX PaOOTHUKOB.
HamporuB. HamenuBaer wux Ha pa3paboTrky Oojee TMpOCThIX, JETKUX U
COBEPIICHHBIX METOJ0B KJIOHUPOBaHUA. METOI0B, KOTOpPhIE OOXOMIST MOJOBOE
Pa3MHOXXEHUE W BOCIPOU3BOIAT IMOJTHOCTBIO T€HOTUIIBI U (PEHOTUIH JTOHOPOB-
nporotaBpoB. Kcratu oBna Jlommm npoxuia mecTh JeT U 3a 9TO BpeMs poJuiia
MOJTHOCThIO HOPMAJIBHBIX IIECTEPhIX STHAT. YMepia OT pPaKkoBOW OMyXOJH B
JICTKUX.

B nagane mapra 1998 rona dpaHiy3ckue ydeHble COOOITUIN O POXKIACHUU

KJIOHUPOBAHHOM TEJIKU.
Sk st~ S B Mapre 2000 roga
' o X . X OmoTtexHosjoruueckas kommanus PPL

Therapeutics coobwmna, 4Yto OHa

nonyymna S KAOHUPOBAHHbLIX MOPOCAT,
deHOoTUN KOTOPbIX OTBEYAN AOHOPCKOMY,

TO eCTb TOMYy MBOTHOMY, Yy KOTOPOro

HbINKn B3ATbI KNETKN M MX A4PA.

B OKTsI0pe 2001 roaa
aMEpUKaHCKas KOMITaHUS ACT,
cooOmuna, 4ro e ynamoch moayduTh 30 KIOHOB TENST, M3 KOTOPBIX IIECTh
MorubJIM Ha pa3HOM CTaJMU CBOETO PAa3BUTHUSI, a IPYyTHUE Pa3BUBAINCH HOPMAIIBHO.

' Kamudopnwuiickas KOMITaHUS

"I'eneTnyeckoe COXpaHEHHE M KJIOHBI'

noJiyyusia JABYX KOTAT-KIOHOB. Ilocne
storo B CIIA knoHMpOBaHUS MOCTABUIN

Ha KoMmMMepueckyro ocHoBy. B 2005 r

OBLIO MIPOJIaHO MIePBOTO

KJIOHUPOBAHHOTO KoTeHKa 3a 50 Thicsu

noiutapoB. Crie1oBaTeNIbHO, YK€ CErOIHs

32  ONpENENIEHHYI0 CYMMY  MOXHO

MOJIyYUTh MOTOMKAa OT YMEpPIIEro, KeM-TO JIFOOMMOTO, XKMBOTHOTO. JKemarommx

MHOT0. M ¢ Ka)XJIbIM TOJIOM CIIPOC YBEIMUUBACTCS.

B 3TOM Ke roly Nony4ymnm KNoHbl NepBon cobakun Ha uma CHynnu

BTtopelM  KOMMEpYECKMM  KJIOHHPOBaHHBIM
KUBOTHBIM cTayi cobaku. KamudopHuiickas dupma
nepejaga 3aKa3uukaM MATHHEACIBHOTO IIEHKa IO
kinuke Jlencu. O00nUIoCh ATO 3aKa3uuKy 0oJiee 4eM B
150 TeIcsiy gonmapoB. OT KJIOHUPOBAHHOM COOaKH yKe
TOJTYYHIIN IIICHKOB. Nx BBIHOCHITH TBE
KJIIOHUpOBaHHbIe camMku. OrmIo0TBOpEeHHE  OBLIO
HMCKYCCTBEHHBIM. Pa3BUTHE 1IEHKOB HE OTIUYAJIOCh OT




CBOMX POBECHUKOB POKIICHHBIX €CTECTBEHHBIM ITYTEM.

Kananckue Hay4Hble paOOTHUKY BIEPBBIC MOTYYHIN KIOHBI Apo30¢uibl. B
mrare AiioBa Ha OMOTEXHOJOTHMYECKOH (epMe MoMydniiv JBa KiIoHa OaHTEHTOB.
BaxxHpIM Tipr 3TOM OBLIO TO, YTO KJIETKH OBUIH B3STHI OT KUBOTHOTO, KOTOPOE
noru6;o B 1980 roay, a ero KJIeTKd COXpPaHSIUCh B KPUOPEAKTOPE, CIEUATbHOM
XOJIOAWIBHUKE. DTO MCYE3aIONINi BU )KUBOTHBIX. AHAJIOTHMYHO, TPyIa yU4EeHBIX
n3 Ceyna nonyuwia B 2005 romy nByX Bojuart, Mcdesarollero Buaa. Bcero Ha
wiaHete ux ocrainoch 10 ocoGeit. Takum oOpa3zoM, IIaHUPYETCs BO30OHOBISATH
MOIYJISIIIUA KUBOTHBIX, UCUYE3AIOIINX BUIOB.
' B 2003 rony Obuin moJiydeHbl KJIOHBI MyJa MO
umMeHn Aiinaxo [[)keMm, COTpyJAHMKaMH YHHUBEPCHUTETa
mrara Aiigaxo. BaxHO TO, 4TO 3TO TMOpHI HIIaKa |
KOOBUTBI, @ TOITOMY IOJIOBEIM TyTeM Pa3MHOXKAaThCS
oH He Moxer. CremoBaTelbHO, B JaHHOM ClIydae
METOJ KIIOHHPOBAHUS IMO3BOJIIET NeJaTh TO, K YeMy
ITPUPOJIA camocTosiTeIbHO HEe ciocoOHa. B aToMm ke
rogy yueHele Texaca TMONYyYHIM KJIOHOTaBpa OT
0eJI0XBOCTOT'O OJICHS.

B Kwurae poauncs mepBeldi B MHpE

KJIOHUPOBAHHBIN OYHBOJI.

[lepBeie kinonbl KoHS nonyuniu B 2003 roay no knuuke [Ipomerei.

B 1994-1996 roay mepuH no kauuke [Muepas cran
YeMMNMOHOM MWPA B COPEBHOBAHWMAX HA BbIHOCAMBOCTD.
MOCKONbKY MNONYYNTb OT HEro MOTOMKOB €CTEeCTBEHHbIM
nyTem HEBO3MOXHO, TreHeTukn Opanumu wu Hranuu
KJIOHUPOBAJIM 3TO >KMBOTHOE. TKaHM KOHS TOMECTWIN B
xuakuit a3oT B 2002 rony, a B koHue ¢gespains 2005 roga Ha
i CBET NOSIBWJICS MOTOMOK uemnuoHa. [Ipum »ToM cnemyer
3aMETHUTh, YTO OH ObUI YK€ HE MEPHUH, a MOJHOIEHHBIM B MOJOBOM OTHOLIEHUU
KOHb, OT KOTOPOTO MOHO TIOJydyaTb MOTOMKOB. KoHeuHO, eciii KOMY-TO
MOHAI00UTCS, TO M 3TOr0 KOHSI MOKHO MPEBpPaTUTh B MepuHa. [IpaBaa, 3To yxe He
UMeeT OTHOUIEHUS K MeTOoAy KioHMpoBaHui. Ho kK 3TOMy HMMEIOT OTHOLIEHHE
€BHYXH, KOTOPBIX B JJaJIEKUE BPEMEHA CPEIHEBEKOBbs CYIECTBOBAIO MHOro. Tak
OT HUX MOXHO OBLJIO OBl MOJYYUTHh KJIOHBI HOPMaNbHBIX MYK4YMH. Eciu Obl 3TO
KOMY-TO TTOHaJOOUJIOCK.

B 3TOM roay snoHuam yaanoch KIIOHUPOBAaTh MBIIIL, KOTOPasl MpoJiexkana B
OoObIYHOM MoOpo3wiIbHUKEe 16 ner. bpamum sapa KIETOK TOJOBHOTO MO3ra,
MOKETYIOUHON Jkenie3bl U modek. B 1997 romy nBoe yuenbix uz CIIA B3smu
KJIETKA U3 YUTHOM pakoBUHBI 17-71€THEro ObIKa-peKop/ICMEHAa M XPaHWIW UX MpU
HU3KUX TeMriepaTypax 2-3 mecsia. B nekabpe 1998 roga u B despane 1999 rona
ponunoch 1o ABoe TenAr. OcoOeHHBIM 3JeCh OKa3ajoch TO, YTO YE€M J0Jblle
KJIeTKa OblLIa 3aKOHCEPBHUPOBaHA, TeM ObIcTpee OBUIO pa3BUTHE TEJIAT B yTpoOe
martepu. [Ipu 3TOM ydeHble 3asBUJIM, YTO OMOJOTMYECKUN BO3pACT OBIYKOB OBLI
MOJIOKE, YeM JOJDKEH OBbIThb B COOTBETCTBUU C KIETKAMHM VIIHBIX PAKOBHUH.
PesynpraThl (aHTacTUYECKHE, TOTOMY YTO TMPEJOCTABISIIOT BO3MOXKHOCTD




BO3POX/IaTh J>KUBOTHBIX, KOTOpBIC [IaBHO HCYE3TH W3 IUIAHETHl, €CIH TJe-TO
OCTaJIMCh HETIOBPEKICHHBIC X KIETKHU. Jlalieko 1 TO BpeMs, KOTr/1a MOXHO Oyner
YBUAETh KJIOHUPOBAHHOIO MaMoOHTa. M 3TO He mocienHee CIOBO HAayKd B 3TOU
npobieme.

XoTs cieayeT 3aMeTHTh, YTO B Haydajie pa3pabOTKU MeTo/a KJIOHMPOBAHUS
’KHUBOTHBIX OBLTO MHOTO BO3PaXKCHHH U JaKe TOMBITOK 3aIPETUTh PA3BUTHE 3TOTO
metoja. [Iporcxonunm pa3Hble HHCHUHYAIIMH BOKPYT 3TON TeMbl. J[ake TOBOpHIOCh
O TOM, YTO €CTh MSICO KJIOHUPOBAaHHOW CBHHBHU, MTUTHh JTU MOJIOKO KJIOHHPOBAHHON
KOPOBBI BpPEIHO /JIs 4eloBeueckoro opraHusma. Ho ycTaHOBIEHO 4TO, HH OT
KJIOHHPOBAHHBIX KOPOB, HM OT HMX TOTOMKOB, IOJYYCHHBIX IOJIOBBIM ITyTEM,
MOJIOKO U MSICO HE UMEJIO KaKHX-TO OTKIIOHEHUH OT HOPMBI.

Takum oOpa3om, uYenOBEUECTBO TOJAYYHJIO B PYKH METOJ CO3JaHUs
KJIOHOTaBpPOB — OPraHU3MOB JKMBOTHBIX, KOTOpPBIE TIOJHOCTHIO TOBTOPSIOT
TeHETUYECKYI0 HH(POPMAINIO CBOMX MPOTOTABPOB, HA30BEM HX TaK, IIOTOMY YTO
POIUTENSIMUA Ha3BaTh WX HENb3sl. DTO OTPOMHOE OCTIKEHUE HAYKH, MMOCKOJBKY
JaeT BO3MOKHOCTh KOMUPOBATh OTAENbHBIE OpraHu3Mbl. CKa)xem, pa3HOro pojia
pexkopauctoB. Tak u3BecTHa KopoBa, koTopas B rox naina 28000 kr mosioka. Hu
OJIMH M3 €€ TOTOMKOB, TOJTYYCHHBIX €CTECTBEHHBIM 00pa3oM, MOBTOPHUTH TaKOH
MPOU3BOJUTENLHOCTH HE cMor. E€ ke KJIOHOTaBpbl Jalu OBl TaKyl Ke
MPOAYKTUBHOCTh. DTO OTHOCUTCS M K OpraHu3Mam, KOTOpBIE BIAJCIOT APYTUMHU
PEIKMMH CBOHCTBAMH, KOTOPBIX TOXE HENb3sl 3aKPEMHUTh CYHIIECTBYIOIIUMU
METOJIAMH CEJICKIIUH.

A Bmepenu eime MHOro mnose3Horo. W 3akioyaercs OHO B TOM, YTO C
COMAaTHYECKUMH KJIETKaMU 3HAYUTENIbHO Mpolle u Oonee jerko padboraTh, YeM C
MOJIOBBIMU. A TIOTOMY, MPUMEHHB METOJIBI TeHHOW M T€HETHYECKOW HHXKECHEPHH,
MOKHO TIONYYUTh KIETKA C 3aJaHHON TeHETHYECKOW MpPOTpaMMoOid, KOTOPYIO
MOTOM MOYKHO Peain30BaTh B HOBOPOXKJICHHOM OPTaHM3ME C MOMOIIBIO METOJIOB
KJIIOHUpOBaHUs. B coMaThyeckux KJIETKax 3HAYUTEIBHO MPOIIE MOIYYUTh CEPHUIO
pa3HbIX MOJE3HbIX MYTallUid, KOTOPbIE Yepe3 KIOHUPOBAHUE, BO3MOXKHO MEPEBECTU
B paspsl MOJIOBOTO pa3MHOXeHusa. K ToMmy e comaTHdecKue KIETKHM MOKHO
XpaHUTh MPU HU3KUX TeMIIepaTypax CKOJBKO yromHo. M aTomy yxe ceroaHs ecTb
npumep. Bce 3T0 o00oratur uesoBe4ECTBO €Il€ OJHUM METOJOM CO3JaHUs
BBICOKONIPOAYKTUBHBIX opraHu3moB. K »Tomy, B koHme paekaOps 1997 rona
KypHan «CalieHC» cOOOIIMII, YTO HIOTIAHJACKUM YYEHBIM YJAl0Ch IOJIYYUTh
IIECTh KJIOHOB OBEI], TPU U3 KOTOPHIX, B TOM 4uciie W oBeuka [lomim, Hecnu
YeJIOBEYECKU  TEH, KOTOPbI  OmpeAeNsyl  CHHTE3  YeJIOBEYECKOIo
KpOBOOCTaHaBJIMBatoulero oenka. B nanpHeiemM u Bce ee MOTOMKH OyAyT UMETh
TO K€ CBOICTBO. Bo BTOpOM cilyuae, mpu CO3JaHUU KJIOHOB OBIIbI, ObLT BBEJEH
reH, KOTOPbI pyKOBOAUT 00pa3oBaHUEM JIeueOHOro pepMeHTa, YTO MPUMEHSIETCS
B MEJIMLIMHE ISl JICUEHUSI HACJIEACTBEHHOU eMpu3eMun — 00Jie3HH Jierkux. Teneppb
OH HaXOJMUTCS B MOJIOKE U BBITIOJIHSIET TO ke JieueOHoe neiicTBue. Bee 3To roBoput
O TOM, YTO MO>KHO 3a/I0JITO JI0 POKJIEHUS KUBOTHOTO PETyIUPOBATh €r0 '€HOTHII,
TO ecTh N00aBisATh oTaenbHbie reHbl. B 2007 roay yuensie HoBoit 3emannuu
MOJIYYHJIA KJIOHBI KOPOB, KOTOpPbIE AAIOT CHEUaIbHOE MOJIOKO, YTO YOBICTPSIET U
YIPOIIAET CHIPOBAPEHUE.



ApPreHTUHCKUE  YYE€HBbIE BIIEPBBIE  KJIOHUPOBAIM KOPOBY, KOTOpas
MIPOU3BOJUT YENOBEYECKUH TOPMOH pocTa. 15 Takux KOpOB CMOTrYyT TOMOYb
ThICSIYAM JIETEH, YTO UMEIOT MPOOIEMBI C POCTOM.

N sto numpe Hayano. B Oynymiem miiaHupyeTcss 3a cUeT NPUMEHEHHUs
METOJOB TE€HETHUYECKON WHXEHEPUUM M KIOHHUPOBAHMS II0JYy4aTh IKUBOTHBIX,
KOTOpbIe o0ecreyaT 4eJI0BEYECTBO Pa3HBIMU HEOOXOJIMMBIMU JIEKAPCTBEHHBIMU U
MUIIEBBIMH BEIIECTBAMHU 3HAYUTEIBHO d(PPEeKTUBHEE, UEM COBPEMEHHBIE.

[IpuBeneHO U HECKOJIBKO MPUMEPOB. B NENCTBUTENBHOCTH B HACTOS U
MOMEHT CYIIECTBYET MHOTO KJIOHOTAaBPOB Pa3HbIX BUIOB >KMBOTHBIX M METOJ
KJIOHUPOBAHHUSI MOCTENIEHHO BBIXOAUT HA YPOBEHb LIUPOKOIO €ro MPUJIOKEHUS B
MpakTU4YecKol nesrenbHOCTH dYesoBeuecTBa. B 2008 ronmy kopelickue ydeHble
COBEPILIEHCTBOBAIM METOJ KJIOHMPOBAaHUA Tak, 4TO 3(P(PEKTUBHOCTH COCTaBUIIA
20%.

KiioHOnorus npeanpuHUMAaeT JIMIIb NEPBBIE 1AM U BCETO MPETYCMOTPETH
Henb3s. Ho oqHO yKe M3BECTHO, UTO OHA HE IMPHUHECET BPEX KUBOTHOBOJCTBY, a
YEJIOBEUYECTBY HECUACTHS.

Bce, 4T0 BO3MOKHO J1€71aTh C )KMBOTHBIMH, BO3MOXXHO — U € 4eJaoBeKOoM. C
TaKUM K€ YCIIEXOM, TO €CTh METOAMKAa B 3THX Cilydasx oauHakoBa. Ho 3mech
BO3HHUKAET MHOKECTBO MPOOJIEM M Mpexkae Bcero atuueckux. Ho 06 aTtom morom.
A Tenepb HEOOXOJUMO BBISICHUTB, YTO HY>KHO ISl MIOJHOLIEHHOT'O KJIIOHUPOBAHUS
YEJI0BEKa:

Kenckas sinekieTka, U3 KOTOPOM yaansercss coOcTBeHHoe snapo. Ha
CEroJiHs 3TO He npobiieMa. MeaulMHa MOKET MOJIYYUTh OT OJHOM >KEHIIMHBI 3a
OJIMH IUKJI 0 IECATHU SAULEKIIETOK;

Comaruyeckas KjeTKa MPOTOMEHAa-AOHOpa, U3 KOTOpOoW OepyT sapo A
Iepecagky €ro B AULEKIIECTKY;.

Cypporar-math, TO €CTh JEHIIMHA, KOTOpAas COIrJacCHA BBIHOCHTBH J3TOT
OpraHu3M.

KionupoBanuble  yenoBedyeckMe OCOOM  HJEHTUYHBIE 32  CBOUMH
TreHeTHYECKUMU 33JaTKaMU C TIPOTOMEHOM U MeXAy co0oi. DTo ABe WK OOJIblIe
KOIMUN OJHOIO uesoBeka. B mpuposae 3T0 0HOSANULIOBbIE, UICHTUYHbIE OJIM3HEIIbI.
VY HUX OYTH OJUHAKOBBIN T€HOTHII, 4 IOTOMY U BCE MPU3HAKU OJIMHAKOBBI.

KiioHOMeHBI - Tak Ha3bIBa€TCA JHOAU-KIIOHBI,

KOTOpPBIE€ TOJYYEHBbl HE IOJOBBIM IIYyTEM, & METOJAOM

KJIIOHUPOBAHMUS W HACJIENylOT B TMOJHOM 00beMme

o _— TEHOTHUII IIPOTOMEHa, TO €CThb CBOEro JoHopa. B

l{ > &% ] npolecce COOCTBEHHOIO0 POCTa U Pa3BUTHUS MOJHOCTHIO

- -~ ¥ ero peaM3ylT B COOTBETCTBUU C T€HOTHIIOM CBOETO
. ‘ noHopa. KioHOMEH 3a CBOMMH TI'€HETHYECKUMH

‘ © CBOICTBAMM MOYTHM MOMHOCTHIO OyleT OTBEYaTh
NMPOTOMEHY, TO €CTb TOMY YE€JIOBEKY, OT KOTOPOrO B3sUIM SIPO COMATHYECKOMN
KJIeTKd. B pe3ynbrare pokaaioTcs OpraHu3Mbl B 00X0J €CTECTBEHHOrO Mpolecca
MOJIOBOTO Pa3MHOKEHHS M OIUIOJOTBOPEHUS. 3a CUET KJIOHUPOBAHUSA 00pa3yroTCs
UJCHTUYHbIE OJM3HELbl, HO pa3Horo Bo3pacTa. [Ipu 3TOM OTMETHM, YTO OHHU
CTOIPOLIEHTHO POJICTBEHHBI, TOTOMY YTO BCE pabOTarolIMe I'eHbl U MPU3HAKU Y



HHUX OJMHAKOBBI. [[pakTUUECKM 3TO KONMU OJHOTO opranusMa. Ho Bompoc B ToM,
YTO MBI HE MOXKE€M K HUM MPUMEHSTH CJIOBa — poaAMTeNH U JeTH. Llenecoobpaszno
BEPOSITHO HA3bIBATh MX MPOTOMEHAMH U KJIOHOMEHAMM, yKa3bIBas IPU 3TOM, B
KaKOM CTENIEHU POJACTBA IO POJOCIOBHOW OHU HAXOIWJIUCH 10 KIIOHUPOBAHUS.

['maBHBIM B KIIOHUPOBAHUHU JIOJIEH BOZHUKAET BONIPOC, B KAKUX CIydasX WU
M0 KakuM TpPUYMHAM HYXXHO KJIOHUpOBaTh Jrojei? Oka3pIBaeTcsi, UYTO TaKHX
CJIy4aeB U MPUYUH JOCTATOYHO MHOTO.

[IepBoii U3 HUX SBISETCA HEBO3MOXKHOCTh IO MEIUUIMHCKUM IOKA3aTEIAM
4eTe UMETh pedeHka. UTo B TOM IUIOXOTO WJIM CTPAIIHOTO, €CJIU CEMbS MOJTYUYUT
pebeHKa METOIOM KJIOHMPOBAHUS. XOTS MOSBISAETCS BOIMPOC KOTO — JIEBOUKY WIIH
Manbuuka? MaThb B OOJIBIIMHCTBE CIIydyaeB J>KeJlaeT MMETh JCBOYKY, OTell —
Manbuuka. O4eBUIHO, HAWIYUIIUW BBIXOJ M3 ATOM CUTyallud — MUMETh OOOHX.
YuuthiBasgs Hamuuue OOJIBIIOTO KOJMYECTBA HE3aMY>KHHX JKEHIIUH, BCE K€
CYIIECTBYET BEPOSTHOCTh POXKJICHHUS B OOJBIIMHCTBE CIy4aeB KIOHOMEHOB-
neBoyek. [IoTomy 4TO mpH 3TOM METOAE PAa3MHOKEHUS, MYKYUHBI HE HYKHBI. [Ipu
€CTECTBEHHOM Pa3MHOXEHUU MYXXUUH pokaaercs Ha 3-4 mpolieHTa OoJibllie 4eM
eHuuH. IIpaBma, ¢ BO3pacTOM HX KOJHWYECTBO YMEHBIIAETCS, IMOCKOJIBKY
MPOJIOKUTEIBHOCTh JKM3HM y HUX Ha 8-12 ner MeHbllle, 4eM Yy KEHIIUH.
CrnenmoBarenbHO, ¢ roaMU 3TO MOXKET CTaTh MpoOJIeMON aJis Bcel TUIaHeThl. B
TaKoOM CJIydyae IUIaHeTa MOXKET CTaTh IJIaHeTOW ama3oHOK. Ho Gosee Bcero storo
HE CIIYYUTCS, IOTOMY 4YTO METOJ KJIOHUPOBAHUS HMEET BCE PBIHOYHBIC
XapakTepucTuku. M ero mpuiiokeHrne MOXKET OBbITh ISl OOJBIIMHCTBA CIUIIKOM
noporuM. Tem Ooliee, 4TO LIEHY U HEOOXOAUMOCTb POXKIACHUS KIOHOB MOXKET
PEryIuMpoBaTh TOCYAAPCTBO COOTBETCTBYIOIIMMH 3aKOHAMH.

BropeiM cnydaem, Korjga MOSBUTCS HEOOXOAMMOCTH MOJYYUTh KIIOHA-
pebeHKa, eCTh Tparudeckas ru0eiib paHee poXKJIEHHOTo TUTIATH. B Takoit cutyanuu
HUKAKUX MPOTUBOTIOCTABJICHUN HE MOXKET ObITb. BOT JUIIb BO3HHMKAET CUTYyaIus
KaK TPUBBIKHYTh K TOMY, YTO 3TO HE TOT MAJIBIII, KOTOPHIA MOrud jaa ere
CYLIECTBYET B MAMSTH, a JIMIIb €TI0 MOJHOLIEHHAsA KOMUA. MOXHO CYUTATh, UTO ITO
neno BpeMeHu. OIHO 3a0bIBaeTCsl, K IPYroMy MPUBBIKAIOT. J[0 3TOro OTHOCSATCS U
cly4yad, Korja oOImMOKM Bpaded TPUBOIAT K pOXKACHUIO pedeHka ¢
ONPENICIICHHBIMU  HEIOCTAaTKaMu, 4YTO, B CBOI OYepedb, IPUBOAUT K
HEMOJIHOLIEHHOMY €r0 Pa3BUTHUIO M COKPAIIAIOT €My KH3Hb. A 3TO, KCOXKAJICHUIO,
He peakoe siBleHue. [pyroe neno, Korjma poxkjaaercs peOeHOK ¢ MeHeTUYECKUMU
HEJIOCTAaTKaMH, CKa)XeM sl MpuMepa, ACTCKUM IepeOpasibHbIM Mapaiud. 37ech
MPAKTUYECKU MIOMOYb ITOKa €€ HUYEM HeJb3s. Pa3Be 4To ONpenenuTb MPUYUHBI
MOSIBJICHUSI ATOM OOJIE3HU 3a CUET ONPEICTICHHS HATMYusl T€HOB, KOTOPBIE TTPUBEIU
K TAKOMY COCTOSIHUIO. B HacTosilee Bpems N€HETUKHA MOTYT OIPEIEIIUTh CBBIIIE
15 ThICSY TeHOB, HA30BEM WX aHOMAJIbHBIMH. V3 IpeABIIyIIero TeKCTa BUIHO, YTO
TEHETUKU MOTYT BCTaBJISATh B KIIETKY OTACIBHBIE T€HBI, HO MOKA €lIE yAAIATh UX
He MoryT. Ho Hanexx1a Ha 3T0 B OyayIeM ecTh.

TperbuM ciydaem sIBISIETCA BO3MOXKHOCTh KJIOHUPOBATh KAK I'€HUEB, TAK U
MHPOBBIX NPECTYNHUKOB TUNA Haps M3paunsa Upona, I'utnepa, CranuHa u Ipyrux.
Cpazy oTMeTHMM, 4YTO HHUKOMY W B TOJOBY HE MNPUAET KIOHUPOBATH
3JIOYMBINUIEHHUKOB. [I0 MHOrMM mpuunHaMm. Bo-miepBBIX, MOTOMY 4YTO TakKdhX, U



JaKe XyKe, €CTECTBEHHBIM IIyTeM pOXKJaeTcs He Mano. Bo-BTOpBIX, s
peanm3ali WX TEHOTUIA HEOOXOJHWMBI COOTBETCTBYIOIIHME YCJIOBHS POCTA,
Pa3BUTHS U MHOTO JIPYrOTO, TO €CTh T€ YCJIOBHsI, KOTOpPhIC OBLIM BO BPEMEHA MX
MIPOTOMEHOB, B TOM YHCJIE U JTFOJH, KOTOPBIC MX OKpY>kaiu. Ho 3Toro HeBO3MOKHO
CO3/1aTh, TMOTOMY YTO YEJIOBEYECTBO JAJEKO IOINIO B CBOEM IOJIUTHYECKOM,
COIIMAJILHOM M SKOHOMHUYECKOM Pa3BUTHH. I 3TH KJIOHBI MOTYT CTaTh PSIOBBIMHU
rpaKJaHaMy CBOEH CTpaHbI ¢ COOTBETCTBYIONIUMHU UX TCHOTUITY OCOOCHHOCTSMU U
HejocTaTkamMu. J[esro B TOM, 4TO TeHBI OTPEICIISIOT BCE CBOMCTBA OPTaHU3Ma, a UX
peanuzanus GopMUPYyeTCsl YCIOBUAMH CPEJIbI, MPEXK/E BCEro KyJabTypa OOIIEeCTBa,
oOpa3oBaHHe, BOCIIMTAaHWE, W TOMY TNOJ00HOE. VIMEHHO OHHU BKIIOYAIOT WU
BBIKJTIOUAIOT OTPECICHHYI0 TPYINy T€HOB, KOTOPhIC OTBEYAIOT 3a Ty WJIH HUHYIO
0COOCHHOCTh, a B IIEJIOM (OPMHPYIOT JIMYHOCTh B COOTBETCTBHH C YCIOBHSIMH
obmectBa. ClieoBaTebHO, W Y HAa3BaHHBIX WHIAWBUIYYMOB B HBIHCIITHUX
yCIOBUAX cpaboTanmu Obl apyrue reHel. M Ttorma MHWpom wmor Obl cTaTh
aApPXUTEKTOPOM, ITOTOMY YTO OH MHOTO B CBOE BpeMs cTpori. CTaauH MOT OBl CTaTh
MI03TOM, TIOTOMY YTO B MOJIOJOCTH THCA] HEIUIOXHE CTUXOTBOpeHus. [ utiiep mor
OBl CTaTh XYJAOKHUKOM-KOITMMCTOM, MOTOMY 4YTO 3TO €MY XOpOIIO YJIaBajioCh.
OTcrofa BBIXOJUT, YTO MOTPEOHOCTH B WX KJIOHMPOBAHWU HET. M1 HUKTO HHMKOTIA
He Oyaer WX WIM TOJO0OHBIX WM KIOHHPOBaTh. A BOT IMOTPEOHOCTH B
KIIOHUPOBAaHUM TCHHUEB €CTh. [Ipekie Bcero, ¢ MO3HABATEIBHOW TOYKU 3PCHUS.
Peanmuzyet nu DviHIITEH Miau HpIOTOH CBOM CITOCOOHOCTH ISl TTOCIEAYIOIIETO
pa3BUTHS (PU3UKH WIM HOBEHIITHE TOCTMO)KCHHUS B 3TOW HAyYHOH OTpaciid CTaHYT
JUISI HUX HETOCTHKMMBIMU. Belb KIIOHOMEH HE MMEET IMaMSITH U OIbITa CBOETO
MPOTOMEHA. A TIOTOMY VYYHTBCS BCEMY HEOOXOIUMO 3aHOBO. IIpakTudecku
KJIOHOMEH 3TO TEePEMEIICHHBIA MPOTOMEH BO BPEMEHH, TO €CTh B Oyiyinee, HO C
notepel mamsATH o mponuioM. Mcxoas u3 Tol CyMMBbI 3HaHWM, KOTOPHIMH BIIaJIeET
CETOIHAIIHAS TCHETHKAa, TaKWe KJIOHOMEHBI OyIyT WUMETh BCE BO3MOXKHOCTH,
OTHOCHUTEJIPHO TBOPYECKHUX YCIIEXOB M MOTYT OISITh CTaTh IOJIEC3HBIMU OOIIECTBY
CBOMMH Hay4YHBIMH TpyaamMHu. TeM OoJjiee, 4TO 3HAs WX CIIOCOOHOCTH, OOIIECTBO
CBOCBPEMEHHO TPEIOCTABUT BCE HEOOXOAUMBIC YCIOBHS JUIA pealu3aldd WX
reHotuna. J[pyroe aemno ¢ reHusiMu 1yXxoBHOU cdepbl. O yeM mucan Obl KJIOHOMEH
T. I'. llleBuenko ceroaHs "B ceMbe CBOOOMHON", THIe ero 6oroTBopsT. Kak Obl OH
Ben cebs? O dyem coskazen Obl, a YTO MOJJEPKUBaJl Obl B COBPEMEHHOCTH ? 3Has
Oouorpaduio CBOEro MPOTOMEHA, YTO OJOOPsa OBl y HEro, a 4YTo cuuTan Obl
HemyTeBbIM. A Kakyio ¢Quiocodpuio wucnosenoBan 0wl I'.C. CkoBopona?
HeunsBecTHo. A X0oTenoch Obl 3HaTh. M HE TOJNBKO YYEHBIM CIICITUAIMCTAM, & BCEMY
obOmectBy. M 4ro yKacHOro B TOM, €CJIM TOJAOOHOE B MEPCIEKTUBE OyAeT
peanmm3oBano? A uyrto Hamucan Obl A.C.IIymkuH mociae TexX JieT, Korja ero
nporoMeH Obul yout? I[IpakTHuecku B MPOTOMEHOB TMOSIBISETCS BO3MOXKHOCTH
MIPOXKUTH BTOPYIO JKU3HB B BUJIC KIIOHOMEHOB. [locie e cMOryT y4ecTh U3bsSHBI
CBOCTO JIOHOPA U MPOKUTHh CBOC BpEMsI 3HAYUTEIIHHO JIYUIIE U TUIOJA0TBOPHEE, YEM
oH. Ho ciieyeT mOMHHTB, 4TO BCE BO3MOKHOCTH HaXOAATCS B IIpeiesiaX TeHOTHUIIA.
Yero B HEM HET, TOT'O HE MOXKET OBITh M B )KM3HU KJIOHOMCHOB.

YeTBepThIM CTydaeM IMOTPEOHOCTH B KIIOHAX MOXKET OBITh AKCTPACEHCOPHBIC
O0COOCHHOCTH OTHEIBHBIX JIFoAcH. CeroaHs yKe He HY)KHO JIOKa3bIBaTh, YTO JIFOAU



CO CHOCOOHOCTBIO JI€YUTh, MHTYUTUBHO BECTH TOHCKM MCUYE3HYBILHUX,
MpeaycMaTpuBaTh OTAEIbHbIE COOBITUS W MHOTO€ MOJ00HOE CYIIECTBYIOT
peanbHo. K wux ycimyram oOpamjaercss MHOTO JIOAed, KOTOpPbIM OHHM B
onpeneneHHoH Mepe nomMoraroT. CleloBaTelIbHO, OHU OYE€Hb HEOOXOAMMBI
yesioBeyecTBY. T0, UTO y’KACHOTO B TOM, €CJI MOJIYYUTh KIOHBI TAKOTO YeJloBeKa?

[IaTbIM cilyyaeM TOJYYeHHUS KIOHOB MOXET OBbITh MHPOJOJIKUTEIBHOCTD
#u3HU. OduuManbHO 3aperucTpupoBaHa camasl JJIMHHAS MPOAOHKUTENIbHOCTD
xu3Hu 122 rona. Ha ocHOBe, KakUX 3aKOHOB MOKHO 3alIPETUTh TAKOMY YEJIOBEKY
MOJIYYUTh CBOETO KJIOHA, YTOOBI OH TOXE MPOXKWJI TaKylo JOJTYI0 XU3Hb? UTO B
STOM HEryMaHHOIO0 WM oOmnacHoro? BeposTHO, 4TO HHMYero. A mNOTOMY U
MEPCHEeKTUBA TAKMX KIIOHOB MOKET OBbITh OIpE/esIeHa KaK peaJbHO BO3MOMKHASI.

[lecTpiM cilyyaeM KJIOHHPOBAHUS MOXET CTaTh HEOTIOKHAsA NOTPEOHOCTH B
€ro HCIOJIb30BaHUU. YeraoBeuecTBO CTPEMUTCS JOCTHYL JANeKUX IUIaHeT, a
BO3MOXXHO U 3aBoeBaTh BceneHHyro. lIperpag B NOCTMKEHHM 3TUX KEIaHUU
MHOTO. OTHON U3 HUX €CTh NCUXOJOTUYECKasi HECOBMECTUMOCTh KOCMOHABTOB. B
HACTOSIIIIMMA MOMEHT TPETEHACHThl Ha MOJET B KOCMOC MPOXOAST MHOMXECTBO
pa3HbIX TECTOB Ha HUX IICUXOJOTHYECKYI0 COBMECTHMMOCTb. M s moiera
3aUUCIISAIOTCA JUIIb T€ UHJIUBUAYYMBbI, KOTOpbIE TTOKa3alu HauboJiee MO3UTUBHbBIE
pe3yabpTaThl, TO €CTh Haubosee ONM3KUE 3a XapaKTepoM, IMOBEIECHUEM, OLIEHKOU
CUTYyalluid U MHOTO JIPyroro. B mpoTMBHOM ciyyae KOCMOHABTbI MOTYT YCTPOUTH
OecipUYMHHBIE CKaHJalbl, Pa30OpKH, ApPaKH, BIUIOTh A0 YHHUYTOXEHHUS JIpYr
apyra. [Ipu odeHb JOATHX BO BPEMEHU CTPAHCTBUSAX 00OMTH MOJO0OHBIE CUTYyalluu
HE BO3MOKHO, IMOCKOJIbKY, MPAKTUYECKH, HEBO3ZMOXHO M0100paTh OJIMHAKOBBIX 32
reHOTHIOM Jitoael. Jlpyroe neno, korga 3To OyayT KIOHOMEHbI OJTHOTO YeJIOBEKA,
KOTOpbI 1O BCeM TpeOOBAaHUAM MOAXOJUT K CIOXKHBIM U JJIMTEIbHBIM
KOCMUYECKUM NYyTEHECTBUAM, WJIA TMPOTOMEHa, KOTOPBHIM YK€ TMOoObIBaI B
KOCMOCE, 4TO Jy4lle. B 3ToM ciiydyae MOXHO HOJyYUTh JOCTATOYHOE KOJUYECTBO
KJIOHOMEHOB, KOTOpble OyIyT UMETh OJMHAKOBBIM TE€HOTHUI, a 3HAYUT U BCE
NpU3HAKK, B TOM YHCIE€ M HHTEIUIEKTyalbHble. HHUKakuX pacxoxaeHUH BO
B3TJISaX WM JEUCTBUSX y HUX HHUKOrJa He Oyner. M1 oHu cMoryT cTpaHCTBOBaTh
JECSATKU JIeT 0€3 BCEBO3MOXKHBIX IKCTPEMAJIbHBIX CUTyalluid. DTO TOCKA3bIBACTCS
HaOMIOZICHUEM 3a OJHOSIMIIOBBIMH OyiM3HEUAMU. Y HUX HHUKOrJa He ObIBaeT
CEPbE3HBIX PACXOXKACHUM, HU MO KakuM mpuurHaMm. OHM HUKOTJa He OBIBAIOT IO
pasHble CTOpoHBI Oappukan. Kak Bugum, 3TO emie OJuH 3MU30J KIOHUPOBAHUS,
YTPO’KAIOIIETO B KOTOPOM HUYETO HET.

Bo3MoxkeH emie oauMH ciydyail o cueTy celbMoil. DTo KacaeTcs OOJbIIOro
Ou3Heca, TOYHEE OOJBIIMX COCTOSIHUM, KOTOpbhIE HYXAAIOTCA B HAaJEKHOM
Haciennuke. Kakomy OM3HeCMeHy He 3aX04eTcsi UMETh UMEHHO TaKoro MOTOMKa
Kak oH caM? O4eBUHO, YTO TaKoro He HaWaercs. 1 31eck B peiicTBue BCTymaroT
OTPOMHBIE CPEACTBA, MPOTUB KOTOPBIX HE CMOTYT BBICTOSITh HHUKAKHE 3aKOHBI
MOPAJILHOTO WJIM IOPUAMYECKOro XapakTepa. Takue mpoTOMEHBI BCerjna HaiayT
COOTBETCTBYIOIIEE MECTO, COOTBETCTBYIOIINX CIELMATUCTOB, 0OOHAYT BCE 3aKOHBI
U BBINIOJIHAT cBoe skenaHue. [IpaBaa, mo30pHOTO B ATHX JEUCTBHUIX TOXKE HUYETO
HeT. 3aTo ecTh HaJexzaa, 4ro Jena OyayT mnepelaHbl B HaJEKHBbIE PYKH, a
MPAKTUYECKH, 'B CBOM PYKU", KOTOPbIE HAXOASTCS Y BTOPOU OCOOMU.



N nocnepguuii ciiyda, KOTOPBIM BBI3OBET IOPUIAUYECKYIO KOJUIMA3HIO.
Nmeetca B By, KOrjaa J€TH WM BHYKH IOJIy4YaT KJIOHBI CBOErO OTIA MJIM JIeNa.
Kakoe mecTto B pomocioBHON OyayT 3aHuUMaTh Takue KIOHBI? KTo oHH mO
OTHOIIIEHUIO K CBOMM TMOTOMKaM? UTo mucarh B UX macnopte o0 UX pOIUTENSAX?
Kakyro ¢amunuio, UM W OTYECTBO UM TPEAOCTABIATH? CMOryT JIM Takue
KJIOHOMEHBI CTaTh OOJaJaTeIsIMH CBOMX COCTOSIHUM, KOTOPBbIE WX MPOTOMEHBI
OCTaBUJIM B CBO€ BpeMs CBOUM HacieqHukam? [lo-BUauMOMY, BO3HUKHYT U
JIpyrue BOIPOCHI, HA KAKUE CEroAHs OTCYTCTBYIOT OTBETHI. I BCe K€ MOXHO C
YBEPEHHOCThIO CKa3aTh, YTO OTBETHl BO3HUKHYT, KOrJa TMOSBUTCS B HHUX
noTpeOHOCTh. JIoaM MepecMOTpAT OIpeeeHHbIE ITUYECKUE U IOPUIMYECKUC
pasnelbl, KOTOPhIE KacaloTcs MPEeMCTBEHHOCTH, (PMHAHCOB M MHOTO JIPYroro, 4To
3aTparuBaeT HEMOCPEICTBEHHO MPOTOMEHOB U KIIOHOMEHOB.

OTO Janeko He BCE Cllyyad, KOrJla BO3MOXHO TMOJy4aTh KJIOHOMEHOB
BeposiTHO, uTO Bcex He nepeuncininb. Ho k TpuMeHEeHnI0 METOA0B KJIOHOJIOTHUH B
YEeJIOBECUECKOM TOMYJSIIMU  €le JajleKko. XOTs, YYUThbIBasi HWHTEHCUBHOCTD
Pa3BUTHS HAYKH, 3TO "Janekoe” MOXKET CTaTh OJTM3KUM.

A moka erie B 00IIeCTBE CYIIECTBYET KIIOHO(OOUS — O0sI3Hb UCIIOJIB30BAHUS
KJIOHOJIOTHH B YEJIOBEYECKOM OOIIECTBE.

W nepBbIMH, KTO BBICTYIHWJ 3a 3alpenieHre KJIOHUPOBAHUS JIIOJACH, ObLIN
pa3HbIe BHCOKOTIOCTABJIEHHBIE TPEICTABUTEIN Pa3HOOOPA3HBIX PEIIUTHO3HBIX
KOHIleccuil. HenpunsiTHe CBOAUTCS K TOMY, 4YTO METOJ KJIOHHUPOBAHUA HE
€CTECTBEHEH, KOTOpbIA cO3JaH boromMm u 1MOTOMY HE MOKET CYIIECTBOBATH.
KnonupoBaHue HapyliaeT €CTECTBEHHBIE IPOLECCHl 3apOKICHUA YEIOBEKAa WU
MMOTOMY HE OTBEUYaeT COBPEMEHHON OMOATHMKE HapaOOTaHHOU YenoBedecTBOM. Ho
CBSITBIE OTIIBI BO3MOJKHO, 3a0blIH, 4TO U bor mcnosab3oBai >ToT MeToa. B CBsitom
[Tuceme ckazano: "W cozman T'ocrioges bor u3 pebpa, B3STOrO y MY>KUYHMHBI
KEHIIMHY, W TpPUBEI €€ K MYX4YuHe'. DTO U SBISIETCS KIOHMPOBAHUEM C
WCIIOJIb30BaHUEM JIOTIOJTHUTEIBHBIX T€HOB, KOTOPbIE HEOOXOJAMMBI UMEHHO s
CO3/IaHUsI SKCHIIMHBI, TIOCKOJIbKY WX He Obuto y Azxama. UTo MOXHO 3TOMY
MPOTUBONIOCTaBUTH? Pa3zBe mpubaButh, uyTo bor coszman denoBeka Mo cCBOeMYy
o0Opasy u mojgo0uio, Kak 3T0 HamucaHo B bubiuu. A 3HauuT, Harpagui yeaoBeKa
coOCTBEHHOM dYepToi TBopuecTBa. Benb 310 boxuii mpomeicen. Bo3moxHoO,
ucxonss W3 ITOro, mnpencraButenn 14 xpuctuanckux KoHdeccuit CIHIA
pazpabotanu U ONyOJMKOBAJIM CEHCAIIMOHHBbIM HaydHbld mpoekT “Btopoe
MpUIIECTBHE", B KOTOPOM OHH >KeNalT KiIoHupoBath Mucyca Xpucta, 4ToObl OH
CMOT TTIOBTOPHUTH CBOM yyjeca.  MbI OOJIbIIIE HE MOXKEM I0JIaraThCsl Ha HAJIEKIY U
MOJUTBY, oXujas Xpucrta. UToObl cmnactdu MHpP OT Tpexa, Mbl JOJDKHBI
kioHupoBath Uucyca! - mpoBosriacun nuaep rpynnsl Anam Ilopdeit. ¥ Hac ecthb
TEXHOJIOTHUS, YTOOBI BO3pouTh Ero mpsimo ceituac, 1 HET HUKAKOW MPUYUHBI — HU
MOpaJIbHOM, HU HOPUAMYECKON, HU OHOJICMCKON, 4TOOBI MBI HE MOTJIHM CIeNaTh
sToro”.

N Bce xe, HECMOTpPS Ha 3TO, KaK TOJBKO ObLIa MOJyYye€Ha KIOHUPOBAHHAS
oBna Jlomm, npesuaeHt CILIA bunn Knuaton B 1996 roay co3man KoMHUCCHIO 10
BOIPOCAM HAy4YHbIX 3HAYEHUM JOCTWKEHUW B KIOHOJOTHH, €€ ITHYECKUX U
ouostuueckux npobinem. Ha ocHoBe pemenuid stoil komuccuu B CIIIA B 1997



rofy OBUIM 3ampelieHbl BCEBO3MOXKHBIC HAyUYHBIC HCCIICIOBAHHS OTHOCHUTEIHHO
KJIOHUPOBAaHUS JIO/ICH, Jake Ha SMOPHOHAIBHOM YpOBHE. 3a 3THUM W MHOTO
EBPOMNECHCKUX CTpaH TOXE 3alpeTWiid MOJO0OHBIE HccienoBaHUS. B mpoTuBoBecC
stomy B 1998 romy 28 JlaypearoB MexIyHapoJHOW akaJeMHUM TyMaHHU3Ma
0o0paTUIIMCh KO BCEM rocyaapcTBaM ¢ ' Jlexnaparueit Ha 3alIUTy KJIOHUPOBAHUS U
HENPUKOCHOBEHHOCTH HAYYHBIX MCCIICIOBAHUI", T/Ie OHU 3alUIIaIU IPaBO HAYKU
3aHUMATKCS YIYUIICHUEM METOANKH KJIOHUPOBAHHUS, B TOM YHCIIE U TIPaBO pabOTHI
C Y€JIOBEYECKUMHU OPTaHU3MaMH.

B 2005 rony I'enepanvhas Accambines OOH wuznana “Jleknapanuro
Opranmzamun O0beMHEHHBIX Haruii o KIIOHMpOBaHHWH 4YelloBeKa', B KOTOPOH
3aMyCcaHo, YTO "TPaKTHKa, KOTOpas MPOTHBOPEUYHUT UYEIOBEYECKOMY TOCTOMHCTRY,
TaKOBa, KaK MPAaKTUKA KIOHUPOBAHUS C LIETBI0 BOCCO3/IaHUS YEIOBEYECKON 0co0H,
HE JTOIyCKaeTcs .

W Bce e B HAcCTOAMIEM YK€ OOJNBIIMHCTBO CTpaH pa3pelIryii Y4eHBIM
paboTaTh C 4eIOBEYECKUMHU SMOPHOHAMH, HO JIUIIb K OMPEJCICHHON CTaauHu UX
pa3sutus. 1 He Goisbine. Ho yke M 3TOTO CTalio HOCTaTOYHO MAJISi TOTO, YTOOBI
U3y4aTh MEPBBIC ITAIbl PA3BUTHS KIOHHUPOBAHHBIX ocolei. IIpu »ToM yueHbIe He
OTPaHUYMBAIOTCS JIMIIb YEJIOBEUSCKHUMH SMOPHOHAMH, a CO3[A0T THOpPUIHBIC
AMOpPHOHBI. JTO KOTJa B SHUIEKIETKY KpOJHKAa WM JAPYroro >XHUBOTHOTO
MEPECAXUBAIOT AP0 KIETKH YeJOBEeKa. TaKWX OIBITOB MPOBEACHO YK€ MHOTO.
CrpamHOr0o B 3TOM TIOKa €€ HHUYero HeT, MOTOMY YTO BCE TNPU3HAKU
OTIPENIETSAIOTCS TEHaMH IMEePECaKEHHOTO siipa, a 3HAYUT W OpraHusM Oyner
COOTBETCTBYIOIIIUM TEPECAXEHHOMY TeHOoTHmy. OmHako, eciu 3arisHyTh B
nanekoe Oymayiiee, TO €CTh BCE BOZMOXHOCTH MOJIy4aTh THOPUIHBIX KUBOTHBIX 32
CYeT CMEIICHUsI TEHOMOB OT Pa3HBIX BHJIOB )KHBOTHBIX B OJTHOM SHUIIEKIIETKE.

Hes3upas Ha Bce 3anpelieHns KIOHUPOBATh YeIIOBEKa, HAXOSITCS YICHBIE U
Aaxe 1enbie (pUpMbI, KOTOPHIE 3asBISIOT O CBOMX BO3MOXKHOCTSX KJIOHHUPOBATH
yenoBeka. Tak mpeacTaBuTeNd cekThl paeiautoB ¢upmbel Clonaid 3asBuiu, 4to B
nexkadbpe 2002 roga poauics mepBbIi KJIOHUPOBAHHBIN YesioBeK. OHAKO HUKAKHX
J0Ka3aTeNbCTB He MpuBennd. Heckonbko panbiie uranbsHer CeBepruHO AHTHHOPHU
u amepukanen [lanafiorc 3aBoca OOBSBUIM O HAaMEPEHUU KIOHMPOBATH
yenoBeka. M Bce e U OHM HE TIPEIOCTaBHIIN COOTBETCTBYIOIINX JI0KA3aTEIBCTB O
MOJTydeHUH KJIOHOB. OJHAKO 3TO TOBOPHUT O TOM, YTO HHUKAKWE 3alpeIieHUs He
CMOTYT OCTaHOBUTH Pa3BUTHE HAyKH, €CIHM OHAa Ja)Ke BBI3BIBACT HEBOCIPHSTHE B
OOJBIIMHCTBE WICHOB oOmiecTBa. Y paHO WM MO3AHO KJIOHOMEHBI TOSBHTCS Ha
CBET.

Tax Obui0 Bcerma. Bce HoBeifmee oTOpackiBanoch. 3aTeM K HEMY
MPUBBIKATU. A yXe M03Ke MCIOJb30Bajl B IMUPOKOW TpakTuke. Tak Oymer u ¢
KJIoHUpoBaHHeM. Ho B ToMm ciiydae, ecnu OHO He OyAeT MMeTh OOBEKTHUBHBIX
nperpa. M Bce xe ecTh HeCKOJIBKO TIOKa €IIe He BBISICHEHHBIX 3aKOHOMEPHOCTEH,
KOTOpPBIE MOTYT BOCHPEMATCTBOBATh HCIIOIB30BaHUE METO/a KIOHUPOBAHUS
JIFO/IeH, KaK JKUBBIX CYIIECTB.

Bo-mepBbiX, 3TO CyliecTBOBaHME MyTaluii. Bce KIeTKH Tena CKIOHHBI K
MyTalusM, YTO MPUBOIUT K TOSIBICHHIO aHOMAaJbHBIX T€HOB, KOTOPBIE MOTYT
MOPOJIUTh KJIOHOMEHA C COOTBETCTBYIOIIMMH H3bsSHAMHU. OTMEHUTH MYTallud



HEBO3MOKHO. OJTHAKO BO3MOXXHO WX OIpPEACTUTh. YK€ TOBOPHUIIOCH, YTO HayKe
W3BECTHO B mpejenax 15 ThICSY TeHOB M C KaKIBIM JTHEM HMX CTAaHOBHUTCS BCE
Oonpire. MOXKHO MX OMPENENUTh Kak B KIETKE, U3 KOTOPOW OepyT SApo, Tak U Y
SMOpHOHOB B Hayalle WX pa3BUTHs €IIe B HMCKYCCTBEHHOUW cpeiae, TIe OH
HAXOJIUTCH.

Bo-BTOpBIX, OMAacHO TeM, YTO YEIOBEYECKHI OpraHU3M CYIIECTBYET B
tedyeHue 50-60 neneHuil KIETOK, MOCIE 4Yero HactymaeT cMmepTb. Ecim 370
JACHUCTBUTENBHO TaK, TO KJIOHHPOBAaHWE JIIOJCH OTMAJET HAaBCEr/Aa, MOTOMY YTO
KJIeTKa, KOTOpas B3sTa B IpoToMeHa yxxe mpokuiia 20-30 JeT U KIIOHOMEH J0JIKEH
MPOXXHUTh HAa 3TH TOJIBI MEHBIIE YeM JTOoHOp. W eciu oT KIIOHOMEHA MOoJTy4YaTh TOXKE
KJIOHOMEHA, TO C KaXIbIM TOKOJCHHEM MPOJOKUTEIBHOCTh €ro XU3HU OyneT
yMeHbIIAThCs. HaydHBIX [1OKa3aTenbCTB dSTOMY HE CyIIeCTByeT. Bemyrcs
MOCTOSIHHBIE HAOMIOACHHWS Ha KIOHOTaBpax. M Tmoka eme rumore3a He
nonreepxkaaercs. Hamporus. I'pynma yuensix w3 CIIA mom pykoBoacTBOM
Tepyxuko BakasmMa ycnemHo MmoJiydaeT KJIOHBI OT KIIOHOB MBIIIEH YK€ B TCUCHHE
YeThIpeX  TIOKOJeHWH  0e3  yXyANIeHUS  COCTOSHUS W COKpaIleHUs
MPOAODKUTETPHOCTH KU3HU. OJIHA MBI S5-TO KJIOHUPOBAHHOTO MOKOJICHUS
3I0pOBa | XUBET yke 18 mecsIeB, 4To COCTaBIsACT CPEIHUIN BO3PACT KU3HU IS
MBIIIIEN.

CymecTByeT U CyOBEKTHBHAsI OMAacHass OCOOCHHOCTh TPU KIOHHPOBAHUH
mopeit. OHa 3aBUCHUT HE OT CaMOro METO/Aa, a JUIIb OT TeX, KTo Oyxaer
UCTIONB30BaTh €r0 B ONPENCNICHHBIX MEesIX. OJTO TpPaHCIUTAHTAIUs, TO €CTh
nepecagka OpraHoB OT MOJTYYSHHOTO KIIOHOMEHa K MpoToMeHy. llockombky 3Th
OpPTaHM3MBbl TOXXIECTBEHHBI, TO TMPOOJIEMBI C OTTOPKEHHEM MepeCcaKeHHBIX
OpraHoB y HHX He OyneT. Bce OyneT Jierko m HaJleXHO MPUKHUBATHCSI. BhIXomur,
4TO MOJAOOHBIE KIIOHOMEHBI, HE YTO JPYroe Kak KMBOW OaHK 3almacHbIX OPTaHOB
s goHopa. la u oty mpobiemMy MOXHO 000iTH. [[eno B TOM, 4TO BBIpalIMBaHUE
TaKWX OPTaHOB Y)K€ CTAHOBHUTCS BO3MOXKHBIM KaK B CICIHATIBHBIX PEAKTOpax, Tak
U B OpraHu3Max JApyrux JKUBOTHBIX. Hampumep, B opraHusme cBuHbuU. U
3HAYUTENbHO OBICTpee, YeM y Oyaymiero kioHoMeHa. [loka emie caenaHbl JHIIb
MIEPBBIE IIarH, HO Pe3yIbTaThl O0OHAICKUBAIOT U TpodIieMa OTHaAeT caMa CoOOM.

Ho, He Bo BceM. Peub maer o TOM, WTO 3HAHHWE, OMBIT M MOAOOHOE HE
NepeIaloTCsl OT MPOTOMEHA K KIIOHOMEHY. Ho KIIOHOJIOTHS MOXKET MPeJOCTaBUTh U
TaKyl0 BO3MOKHOCTH 3a CUET IEpEecaJKh OpraHa, KOTOPHIA BIaJeeT MOJA00HOU
uHpopMaIeil, To ecTh TOJIOBBI CO BCEM €€ cojaepkaHneM. Ee MOXHO B3aMMHO
nepecaguTh — OT KJIOHOMEHa K MPOTOMEHY WM HaoOopoT. B Takom cmydae
MOJIOJION OpPTaHM3M TMOJYYHT HE TOJIBKO HOBYIO TOJIOBY OT CTapOro OpraHu3Mma, a
BBECh €€ NMPHUOOPETECHHBIH WHTEIJICKT. A 3HAYHUT, MOKET NPOJIUTh HAKOTUICHHE
’KHU3HEHHOTO OMbITa. M Tak MOKHO BECTH B psAIy MHOTHX mokosieHuid. [IpaBaa npu
TOM BO3HUKAaeT OrPOMHOE KOJMYECTBO Hay4dHbIX mpoOmem. Kak Oymer
B3aMMOJICHICTBOBATh CTapas rojoBa ¢ MOJOABIM TeloM U HaobopotT? Kak monro
OHH CMOTYT TpOJAEpPXKaTbCs BMeCTe W MHOro apyroro? Ho 9To BO3MOXHO, TO
BO3MOJKHO, XOTSI U KQXXETCS 4yIOBUIIHBIM.



O0600menue.

EctectBenHo, uTo Bce OyAeT u3yyaTbCsl Ha >KMBOTHBIX. Ho 1js 3TOTro
HEOOXOJUMO TMPEOCTABUTh YYEHBIM BO3MOKHOCTH YCHENIHO pPaboTaTh BMECTO
pa3HbIX OTPAHUYECHUN U 3aMPEIICHUN.

[ToreHimanbHasi ONACHOCTh KJIOHUPOBAHUS KPOETCSI HE B HEM, KaK HAYYHOM
METOJIe, 2 B TOM KTO M Kak OyJeT ero HMcCIojib30BaTh. Tak Bcerga ObUIO U Tak
Bcerna Oyaer. Ho mpaBuiabHO W Jpyroe, 4To BCErja Mporpecc Mmooexaal u
MPEOCTABIS YEJIOBEUECTBY JOIMOJHUTENbHbIE Onara. Tak OyaeT U ¢ HOBOH
HAYKOW — KIIOHOJIOTHUEM.

AHOTALIA
BucBiTiieHO cyyacHUM CTaH HOBITHBOI Hayku — kioHoiorii. IlokazaHo
MaiOyTHI1 TOCSATHEHHS I1i€1 HAyKU Ta i1 BIUTUB Ha MallOyTHE JIIOJICTBA.

AHHOTALIA
OTpake€HO COBPEMEHHOE COCTOSHHE HOBEHIed HayKu - KIOHOJIOTHH.
[lokazanbl Oyayiue IOCTIXKEHHS OSTOW HAayKM W €€ BIUsSHHE Ha Oyayiiee
YeJI0BEUECTRA.

ANNOTATION
The modern state of the newest science is reflected - klonologii. Future
achievements of this science and its influence are rotined on the future of
humanity.



