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I'leAs mpoekTa

AoOKa3aTh, UTO T€HETUKA NMEET
CAABHOE IIPOMIAOE, YBAEKATEABHOE
HACTOsIIEEe U 00eraer
3aXBaTBIBAIOIIIEE OyAyIIIEe



IIpormmroe reaeTuku

OTkpeITHE 3aKOHOB HacAeACcTBeHHOCTHU. B 1865 K
aBCTPHUIICKUI €CTECTBOUCIIBITATEAD I perop
MenAeAb ontucaA B crarbe « OmbBITHEI HAA
PACTHUTEABHBIMU I'HOPUAAMI» ABA IIPUHITUITUAABHO
BA’KHBIX ABACHHA, OTKPBITBIX C IOMOIIBIO
pa3pabO0TaHHOTO UM METOAA T€HETHYECKOTO
AHAAM3A.

1. IIpu3Haky OoNpeAeAdIOTCA OTA€ABHBIMU
HACAE€ACTBEHHBIMH (paKTOpaMU, KOTOPbIE
IIEPEAAIOTCA UePe3 IMOAOBBIE KACTKH.

2. OTA€ABHBIE IPU3HAKHI OPraHU3Ma IIPHU
CKpPEHIMBAHUHI HE NCYE3AI0T, A COXPAaHAIOTCA B
IIOTOMCTBE B TOM >K€ BUA€, B KAKOM OHU OBIAM Y
POAHUTEABCKHX OCOOEH.

Taxum 06pa3om, ObIA OTKPBIT OAMH U3 BA>KHBIX
MCTOUYHHUKOB N3MEHUHNBOCTH, 4 HMMEHHO MEXAHN3M
COXpPaHEHU:A NPUCIIOCOONTEABHBIX IIPU3HAKOB BHAA
B PAAY IIOKOACHUI.




IIpormroe reHeTuku

* 1900 - roa dpopMaABHOTO POIKAEHUA T€HETUKU
kak Hayku. IIyOaukanua crareit ae Ppusa
(I'oaaanama), K. Koppenca (I'epmanus),

D. Uepmaka (ABCTPUSA) ¢ U3A0’KEHHEM
OCHOBHBIX 3aKOHOB HACACAOBAHUA.
«IIepeoTKpPBITHI» U CTAAU U3BECTHBI

IIUPOKON HAyUYHOM OOIIeCTBEHHOCTH
nccaepoBanusa I'. Menaeas (1856 — 1866 Xyro ge ®pu3

IT'OABI) 1 OOHApPY’>KE€HHBIE UM 3aKOHOMEPHOCTH
HACAE€AOBAHUA.



IIpommaoe reHeTukn

* PaszBurue xpomocomnort reopuu. C 1911 r.
T. Mopram c COTpyAHUKAMH B
Koaymb6uiickom yausepcurere (CIIIA)
HAUYNHAET IIyOAUKOBATH CEPUI0 pa0OT, B
KOTOPBIX (POPMYyAHPYET XPOMOCOMHYIO
TEOPHUIO HACAEACTBEHHOCTHU.
DKCIEPUMEHTAABHO AOKA3BIBAETCH, YTO
OCHOBHBIMHU HOCHUTEASIMU I'€HOB ABAACTCA
XPOMOCOMBI M YTO T'€HBI B XpPOMOCOMAaX
PACIOAATAFOTCA AMHEWUHO.

* 1933 roan — T. MopraHy npucy>xkAeHa
HobGeaeBckaa npemus 3a
3KCIIEPHMMEHTAABHOE 00OCHOBAHIE
XPOMOCOMHOM TEOPUH HACAEACTBEHHOCTH.



IIpomaoe reHeTrKHN

1917 rop — orkpserrue Mucruryra
3KCIIEPUMEHTAABHON OMOAOTHH, CO3AAHHOIO
H. K. KoabmmoBsiM. B HauaAe ABaAITATBIX
roAoB ctyaeHTBI A. PomamioB u H.
TumodeeB-PecoBckuii HOAyUarOT 3aAaHUE
HCIIBITATh HA APO30(PHAE ACVICTBUE
PEHTTEHOBCKHUX Ay4YEH.



" IIporroe reHeTUKH

1922 roa - H. 1. BaBuaoB Aeaaer
AOKAQA O «3aKOHE
T'OMOAOTUYECKUX PAAOB» - O
IIAPAAACAU3ME B U3MEHUYUBOCTU
POACTBEHHBIX I'PYIIII PACTEHUU, TO
€CTh O T€HETUYECKON OAN30CTH

3TUX I'PYyHIL.



- IIpomiroe reneTnku

1925 roa - I'. A. Haacomn,
I'. C. ®uaunmnos, I.
Meaaep - pabOTBI 11O
PAAHAIIMOHHBIM METOAAM
BBI3BIBAHUA MyTAILlUU.

[. Mennep



IIpommaoe reHeTukn

1926 roa - C. C. UerBepukosB -
CTAThA, 3AA0’KUBIIIAA OCHOBBI
IIONYAAITMOHHOU T'€HETUKHU U
CHUHTE3a T€HETUKH U TEOPUU
3BOAIOIIIN




IIpomiaoe rereTnKN

1927 roa - H. K. KoAb110B - nAesa
MATPHUYHOI'O CHHTE3A. DTA UAEA U
CETOAHA OTBEYAET COBPEMEHHBIM
IIPEACTABACHUAM O1OAOTOB: «B
OCHOBE KAYKAOM XPOMOCOMBI A€KUT
TOHYAUIIIAA HUTb, KOTOpasA
IIPEACTABAAET COOOM CIIUPAABHBIN
PAA OTPOMHBIX OPTaHUYIECKUX
MOA€KyA — reHoB. Bo3smorkHo, BCA

3Ta CIIUPAAb ABAAECTCA OAHOU
TUTAHTCKOU AAMHBI MOAEKYAOD).



IIpommaoe reHeTukn

OTKpBITHIE HYKAEMHOBBIX KHCAOT KaK
 HacAeAcTBeHHOro marepuasa. Ocoby
POAB B 3TOM OTKPBITUH, CACAAHHOM B
1928 r., Ceirpasu uccaeaosanusa P.
I'puddura, xacarommuecs IpUPOABI
| ABA€HUA TPaHCOpMaIIN:
IIPUOOPETEHNE COOTBETCTBYIOIINX
CBOMCTB >KUBBIMHU KAETKAMU IIOA
BAUAHHEM BELIECTB U3 YOUTHIX
BBICOKOM TeMIlepaTypoit kaetok. O.
p.7] DBepu u Apyrue yuyeHbI€ 3aTEM =
P. rpI/ICbeI/IT IIOKA3aAH, YTO IIOAOOHBIE CBOMICTBA OT O. SBepI/I

OAHOU KAETKH K APyTOM MOIL'YT

IIEPEAABATHCA TOABKO C OUUINEHHOU

AHK.




IIpomaoe reneTukn

1929 roa - A. C. CepebpoBckuii - usyyeHue
PyHKIIMOHAABHOM CAOKHOCTHU I'€HA.

Ha py6exxe 1920—1930-x roaoB BEIABHHYA
PAA BAXKHBIX TEOPETHIECKUX ITOAOKEHHI:
cpopMyAHIPOBAA THTIOTE3Y O AEAIMOCTH
reHa (1 BO3MO>XHOCTH M3MEPEHHUS €T0
pa3MepPOB B EAMHUIIAX KPOCCHHIOBEPA),
BBEA IIOHATHE T€HO(OHAA ITOIIYAAITVH 1
3aA02KHFA OCHOBBI reHoreorpadpumn




IIpormroe reseTuku

<. ' 1934 roa - B. A. Acraypos -
' ‘ YCHCHIHBIC OIIBITHI 110
* IIOAYUYCHHIO Yy IIICAKOIIPAAA

ITIOTOMCTBA N3
HCOITAOAOTBOPECHHBIX SMII,
OAHO N3 CAMBIX I/IHTCPCCHBIX
AOCTH>KEHUU B IIPUKAAAHOU
I'CHCTHUKCEC TOIO BPCMCHI/I.




IIpormroe rerseTuku

1935 roa -H. B. TumodeeB-Pecosckui
9KCIEPUMEHTAABHOE OIIPEACACHUE
pa3MepoB reHa.




IIpormroe rerseTuku
1943 rop — O. DBepu —

yCTAaHOBA€HUE TOTO PaAKTA,
YTO «BEMIECTBOM I'€HA»

asagerca AHK. Hauaao
«aper AHK».




IIpormroe rerseTuku

1944 roa -M. Aeasbprok, C. Aypusa, A. Xepriau - riepBbie
NCCA€AOBAHUA 110 TEHETUKE KUIIIEYHOMN ITAAOUKH U €€
dparos, rocae 4ero 3T 0O BLEKTHI CTAAN MOAEABHBIMH
AA;I reHEeTUYE€CKIX UCCAEAOBAHUM HA MHOTHE

M. OenbOptok A Xepwu



IIpormroe rerseTuku

PacmndpoBka CTpoeHUA MOAEKYABI
AHK. B 1953 r. auranmickun
ounodusuk u reaeTuxk ®. Kpuxk v
AMEPUKAHCKHI OMOXUMUK AJK.
YOTCOH IPEAAOIKHAN MOAEAD
crpykrypsl AHK, xoropasa c Tex
IIOPp MHOT'OKPAaTHO IIPOBEPAAACH U
ObIAa IIpu3HAHA 1 IpaBUABHON KaK
B IICAOM, TAK 1 BO MHOTHUX ACTAAAX.
C 3T0ro MOMEeHTA HAYNHAETCA
COBEPIIEHHO HOBBIU IIEPUOA
Pa3BUTHUA HE TOABKO I€HETUKHU, HO
1 BCEU OMOAOIUH B IIEAOM.




IIpomroe rereTuku

1961 roa - M. HupeuoOepr, P. Matreit - cunaTes
VMICKYCCTBEHHOU OEAKOBOM IIETTOYKH Ha
HICKYCCTBEHHOM 3aTpaBke. B paboTax OMOXMMHIKOB
M. Hupenoepra, C. Ogoa, X. Kopansr Hauata
pacimudpPOBKA «A3BIKA JKU3HI» - KOAQ, KOTOPBIM B
AHK sammcana nadopmanus o cTpyKType
OEAKOBBIX MOAEKYA. B axcrepumvenTax @. Kpuka n
C. BperHepa BEIIBAEHBI OCHOBHBIE CBOHCTBA
T€HETUIECKOTO KOAQ (TPHUIIAECTHOCTD,
BBIPOKACHHOCTD).



IIpormroe rerseTuku

* Tlocae 1961 ropa nzydenne MOAEKYAAPHBIX OCHOB
’KU3HHU BEIXOAUT HA COBPEMEHHBIN YPOBEHD, U 3TO
HAITPABACHHUE CTAHOBHUTCA BEAYIIHUM B Hayke XX
BEKA.



IIpormroe rerseTuku

baeB Aaexkcauap AAaekcaHAPOBUY

B 1994 roay marpaxaeH 3oA0TON
MeAaABIO M. B. A. DHTeaprapara

33 ITUKA PaDOT IO MOAEKYAAPHON

OMOAOTHH, TEHETHIECKON MHKEHEPHUHN

U OMOTEXHOAOTHU.



Hacrosamiee reseTuxkm;

O>XoH 'epaoH - aHrMUUCKM MUKPOOMOIOT,
CTOSILLMN Y UCTOKOB KITOHUPOBaAHMUSI.

B 1970 roay nccnepgoBartenb cran
KyNbTUBUPOBATDb in Vitro KNeTKn NoYku,
JIerkoro U Ko B3pOcCribiX XKMBOTHbIX U
MCNONb30BaThb 3TU KNETKMU B KayeCcTBe AOHOPOB

agep.




Hacrosamee renetuxku I ennas naxenepusa

B HacrosAimee BpeMsA UCIIOAB3YROTCA TPH
OCHOBHBIX METOAA T€HHOM WH)KEHEPUM:

® HEIOCPEACTBEHHOE BBIACACHHE
HEO0OXOAMMOI0 T€eHETHYECKOT'0 MATEPHUAAA
W3 IIPUPOAHBIX HICTOUYHUKOB (9TOT METOA
MICIIOAB30BAACA HA PAHHHUX 9TAIIaxX
Pa3sBUTHA OMOTEXHOAOTHH U UCIIOAB3yeTCs
CEMYacC AAA CO3AAHUA 0AHKA T€HOB);

* XHMHUYECKHN CHHTE3 (METOA UCIIOAB3YyETCA
AASl YCTAHOBAE€HHUA HYKA€OTHAHOU
rnmocaeaoBareAbHOCTH B MoAekyae AHK);

* mnoaydyeHue pexomomHantaoit AHK,
KOTOpPAA 3aTEM BCTPAMBAETCA B KACTKH
APYTOro OpraHm3Ma.




Hacrosiee reHeTUKHN
TpaHcreHHbie OPraHU3MBI

CTOEOHHI/IKI/I I'MO yTBep>KAAFOT, YTO

reHeTH4eCKH MOAUDUITIPOBAHHBIE
BCTABKHU Pa3pyHIAIOTCA B XKEAYAOYHO-
KHIIEYHOM TPAKTE YEAOBEKA UAU
>KHBOTHOTI'O, 4 U3 IIOAYYEHHBIX TAKUM
00pa30oM COCTABHBIX YaCTEM CTPOATCA
HOBBI€, HEOOXOANMBIE OPTaHU3MY

BemecTsa. I[1o muennro VUCHBIX-
IIEOTI/IBHI/IKOB, OTAC€ABbHBIC MOACKYABI

TpancreaHoit AHK moryr nmomapate u3
KHIIIEYHUKA B KAETOYHOE AAPO U
BCTPAMBATHCA B XpPOMOCOMY, IIPUHOCA C
co0011 COOCTBEHHBIN I'€HETUYECKUM
MaTepPHAA.




Hacrosarmee remeruxku.
Kronuposanue

Kaouuposanue (aura. cone, cloning - xonmposanue, rped. KAwv - ToOer, OTIIPHICK)
CO3AAHHUE HECKOABKHAX T€HETUYIECKA HACHTHIHBIX OPTaHU3MOB IIyTEM OECIIOAOTO
pPa3MHOKEHHUA (B TOM YHCAE BETE€TATUBHOTO) B AAOOPATOPHBIX YCAOBHUAX. CaMBbIM
M3BECTHBIM KAOHHPOBAHHBIM KUBOTHBIM CTaAa OBedka Aoaan. OHa ITOABHAACH HA
ceeT B 1997 roay u 0kazarach EAMHCTBEHHOM U3 2706 3aPOABIIIIEH, CYMEBIIICH BBIPACTH
BO B3POCAOE KHBOTHOE. AOAAH IIPOKUAA BCETO IIECTh AeT, U B dpeBpare 2003 roaa

BETEPHHAPHI, HE CYMEB CIIPABUTHCH C CEPBE3HOM ACTOYHOU MHQEKITUEH, YCHITHAH €€.

anueKkneTka
6e3 agpa MMnNNaHTaums

(renotun B) 6nactynbl peunMnueHTy
® (reHoTun C)

7 3uroTa 6nacrtyna
(2n)
>—»O o-8-0O-§

i smpo coMaTU4eckomn ApobneHue
Knetkn (2n)

opraHuzMa-goHopa
(reHotun A)

KJ10H

opraHuama-aoHopa
(reHoTtun A)




Hacrodaiiee remeTuxku
KAaoHupOBaHUE )KUBOTHBIX

Ha ceropnamHuii A€Hb y4€HbIE
BCEro MUpa, IOMUMO OBEIl, y2Ke
KAOHHPOBAAM MBINIEN, KOPOB,
KO3, KPOAUKOB, KOIIIE€K, CBUHEM,
MyAOB U cobak. Aerom 2003 roaa
KOMaHAQ MCCAEAOBATEAEH ITOA
pyxoBoacTBOM Uesape I'aaau us
Aaboparopum penpOAYKTIUBHBIX
TexHoaoruii B Kpemone
(MTaAsnsa) kKAOHUpPOBaAa IEPBOTO
B MUpe€ >KepedeHKa.




Hacrosamee reseruku
KAroHUpoOBaHUE pacTeHUMN

* KaoHupoBaHHE PACTEHUI ITIO3BOAAET
IIOAY4AaTh TOMO3UTOTHBIX IO BCEM I'€HAM
pacreHuii 1 0€3BUPYCHBIN ITI0CAAOYUHBIN
MaTepHaA; OHO O0ecCIeunBaeT ObICTpOE
Pa3MHO’KEHHE PACTEHUN B 0OABIINX
MacoITabax (B TOM YHUCAE€ PEAKUX U
M CUE3AFOINUX).

* Taxoke MO’XKHO KyABTUBHUPOBATH HA
NCKYCCTBEHHBIX ITNTATEABHBIX CpeAaX
IIPOTOIIAACTEI pacTeHUH (T. €. KAETOYHOE
COAEPIKIMOE 32 MCKAFOUEHUEM
000AOYKHN), N3 KOTOPBIX B HEKOTOPBIX
CAy4aAX MOYKHO PET€HEPHUPOBATH IIE€ABIE
pacreHuA (IIPOTOMAACTBI YAOOHBI AAS
TPAHCT€HE3a BBUAY OTCYTCTBUA Y HUX
KA€TOYHOU CTEHKHU U BO3MO>KHOCTH
CAUAHUA C ADYTUMH KAETKAMM).




CO3AaHUA YEAOBEUYECKUX CyIECTB, HA
r€HETHYECKOM YPOBHE TOUHO
BOCIIPOM3BOAAMNINX KAKOT0-AM00 NMHAMBUAQ
(HBIHE CyHIECTBYIOLIETO UAU paHEe
CyILIIECTBOBABIIIETO).

KaonnpoBanme yeA0B€Ka HEOAHO3HAYHO
OLIEHUBAETCA KaK HAy4YHOU, TAK U MINPOKOU
00IIeCTBEHHOCTBI0, OHO 3aIIPEIEeHO
KouBeHnmei 1o mpaBaM 4eAOBEKA B
ouomeAurmae, mpuHATON B 1996 roay.

IIpuMepomM KAOHOB, CO3AAHHBIX IIPHUPOAOH,
MO>KHO CYHUTATHh ITIOAHOCTBIO HACHTUYIHBIX
OAHOAUIEBBIX OAM3HEOB, KOTOPHIE
PO>KAQFOTCA B PE3yABTATE OOBIYHOM
OepeMeHHOCTH.



byayiee reaeTuku
I'enorepanusa

I'enorepanusa (renHas repanusa) —
COBOKYITHOCTh T€HHOMH>KE€HEPHBIX
(GmoTexHOAOTHYECKUX) U
MEAHUITTHCKIX METOAOB,
HAIIPAaBAC€HHBIX Ha BHECEHUE
W3MEHEHUU B F€HETUYECKAU
anmapaT COMaTUIECKUX KAETOK
YEAOBEKA B IIEAAX ACUECHUA
3aboaeBaHMA. DTO HOBAA M OypHO
pa3BHUBarOMIAACA 00AACTD,
OPUEHTHUPOBAHHAA HA UCIIPABACHUE
A€ EeKTOB, BBI3BAHHBIX MyTaIIAMU
B crpykrype AHK man npmaanma
KA€TKAM HOBBIX (PYHKITHIA.




