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K. Koppenc (I'epmanus) IIPU3HAKOB, YCTAHOBJICHHBIE

I'. Mennenem B 1865 romy.

OpuuuajibHOM JaTON ee POXKIACHUSA CUNTACTCH

1900 ...



3AJIA‘II/I HAYKU I'EHETUKMU.

M3yuyenue cnocoOOB XpaHEHUSI FTCHETUYECKONW MHPOPMAITAU
U €€ MaTepUuaIbHbIX HOCUTEJIEH.

AHaJIM3 nepeaadyu HacJIeACTBEHHOM HH(POPMAIIMU OT OJTHOTO
ITIOKOJICHUS KJIETOK ¥ OPTaHU3MOB K JIPYTOMY.

BoisiB/IeHMEe MEXAaHU3MOB Y 3aKOHOMEPHOCTEN peau3auu
F€HETUYECKOM MH(OPMAIIMH B IIPOLIECCE
WHAWBHIYaJbHOIO PA3BUTHA U BIUSHUEC HA HUX
YCJIOBUM CPEMBL.

N3yuyeHne 3akOHOMEPHOCTEN U MEXAHU3MOB U3MEHUYNBOCTH.

ITouck croco0OB UCIIPABICHUS MOBPEKIACHHOM
F€HETUYECKOM MH(OPMAIIYH.



METOIBI HAYKH T'EHETUKM.

IluToreHeTn4eckuii — 00eCIieunBaeT N3yUeHNE KapruOTHIIA.
IonyasiiUOHHO-CTATUCTUYECKUU — ITO3BOJISAECT BBIYUCIIATD U
IIPOTHO3UPOBATH MPOSIBICHUSA NJEUCTBUSA T€HOB.
buoxumMuyeckunii — u3ydaeT HapyIIeHHs 0OMEHA BEILECTB.
I'eHeasiornyeckum — yCTaHABIMBACT THUII U XapaKTEP
HACJIEOBAaHUS IPU3HAKOB.

bn3HenoBblil — BBISICHSET BIMSHUE CpEeAbl HA (POopMHpOBaHME
IIPU3HAKOB.



OCHOBHBIE IOHSITHUS TEMBI.
I'en — yuactok JIHK, oTBETCTBEHHBIN 32 MPOSABICHUE OJHOTO

pU3HaKa U CUHTE3 OINPEACICHHON MOJIEKYJIbI O€JIKA.

ToMoJ10ruYHBIE XPOMOCOMBI — IAPHBIE XPOMOCOMEI,

OJIMHAKOBBIE MO (DOpPME, BEIUUNHE, XapaKTEPy HACICICTBEHHOU
HH(OpPMAIUH.

T'omo3urora — 3urora, UMerOIIas OAMHAKOBBIC AJUIEJIM OJIHOTO I'eHA.
(AA, aa)

I'erepo3urora — 3urora, UMErOIIAs IPOTUBOIIOJIOKHBIE AJJICIN
OIHOIO reHa. (Aa)

AJuIeJIbHBbIE TeHbI — T€HBI, PACIIOJIOKECHHbBIE HA OJIHUX U TEX KE
MECTaX TOMOJIOTUYHBIX XPOMOCOM.

JIOMMHAHTHBIM MPU3HAK — MPEOOIAJAIOIINN MPU3HAK.
PeuneccuBHBIN NPU3HAK — MIOJABIAEMBIN , TPOSABIISIOIIANCS
TOJILKO B TOMO3UTOTHOM COCTOSIHUH.

I eHOTHII — COBOKYITHOCTh BCEX T'€HOB.

@DeHOTUI — COBOKYITHOCTh BCEX MPU3HAKOB U CBOMCTB.



O CHOBOIIOJIO)KHUK HAYKU 'EHETHUKH.

I'perop Menaeas (I'perop Horann Mengenb)
(1822-1884)

ABCTPUMCKUN €CTECTBOUCHBITATEIb, YUYEHBIN-O0TAHUK,
PEJIUTUO3HBIN JIEATENb, MOHAX, OCHOBOIIOJI0XKHUK
COBPEMEHHOM I'C€HETUKM.



3AKOHOMEPHOCTH HACJIEJIOBAHMS
IMPU3HAKOB. (THUIIbI CKPEILIUBAHMSI).

I. MonoruOpuaHoe - CKpeIIMBaHHUE JBYX OPTaHU3MOB,
OTJIMYHBIX 110 OJJHOM Mape ajJbTE€PHATUBHBIX IIPU3HAKOB.
0) IIpHU HEIOJIHOM

JOMMHHMPOBAHMHY MPHU3HAK

a) IMPHU HOJIHOM
JTOMHUHHUPOBAHUH

MTPOSIBIISIETCST TOJIBKO
JTOMUNHAHTHDBIN npusHak.
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pacIICILUICHUS
(I. Mennennp)

dbenorumn: 3:1
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II.AHAJIMBUPYIOLIEE CKPEILIUBAHUE.
CkpenBaHue 0Co0H ¢ JOMUHAHTHBIM (DEHOTHUIIOM C PEIECCUBHOM

TOMO3UTOTHOMU OCOOBIO U1 BBISIBJICHUS T€HOTHIIA OCOOU C
JTOMMHAHTHBIMHU MPU3HAKAMHU.
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111. JIurusPUIHOE CKPEIIUBAHUE

CKpenBaHue IByX OPraHU3MOB, OTIIMYHBIX JPYT OT APyra Mo
JIBYM [apaM aJIbTEPHATUBHBIX MIPU3HAKOB.
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CBOICTBA TEHOB U OCOBEHHOCTH UX MPOSIBJEHUS

B I[TIPU3HAKAX.

['en nquckperen (000C00I€H B CBOEM MPOSIBIICHUHU OT APYTUX I'€HOB).
['en crenuduueH (0OTBEYAET 3a ONPEACICHHBIN TPU3HAK).

['eH MOXXeT IelicTBOBATh IpaayajbHO (YCHIMBATh CTCIICHD
IPOSIBIICHUS IIPHU3HAKA).

[ eH MOXKET BIMSITH HA PAa3BUTHE PA3HBIX IIPU3HAKOB
(MHOKECTBEHHOE JICHICTBUE I'€HA).

Pa3Hble reHbl MOT'YT OKa3bIBaTh OJIMHAKOBOE JCHCTBHE HA pA3BUTHE
OJIHOTO MpH3HAKA.

[ eH MoKeT BCTynaTh BO B3aUMOJICHCTBUE C APYTUMM T'€HAMH ( C
MOSIBJICHMEM HOBOT'O MIPH3HAKA).

JleificTBME reHa MOXKET ObITh MOJAMMDUIIMPOBAHO (M3MEHEHUEM
PACTIOIOKEHHS B XPOMOCOME). BoiBoOs:

1.B oHTOreHe3e NposABJISETCS JeHCTBHE BCEr0 TEHOTUIIA KAK
eIUHOM CUCTEMBbI.

2.I'eHOTHII — IEeJTOCTHAS HCTOPHUYECKH CJIOKMBILIASICA CHCTEMA.



CUEINVIEHHOE HACJIEJIOBAHME.

3aKkoH T.MopraHa - 3aKOoH cuenneHus

e CuensieHHble reHbl, pacnonararLwumecs
B OAHOW XpOMOCOME, HacneayTCs

> I'pynma cueruieHus

MyShared




I'Pyninbl CHEIUVIEHUS.

| Bce rensl, BXoAAIIME B OJHY XpOMOCOMY, IEPEIAIOTCS 10
HACJIEACTBY COBMECTHO M COCTABIISIIOT OJHY T'PYIITY CLIECIIJICHUS.




I1EPBBIIT UICTOYHUK XPOMOCOMHOI TEOPUU.

YMo3puTelbHas TUIIOTE3a HACIEACTBEHHOCTH A. Belicmana .
Cympb: TO0JOBBIE KIIETKA HE U3MEHSIOTCS B TCUECHUN BCEU KU3HU.
IToJI0BBIE€ KIETKH —O€CCMEPTHBI, COXPAHSIOT 3aPObIIIECBY IO
J1a3My 1 00€CIICUNBAIOT HEMPEPHIBHYIO MEpeIady U3 IIOKOJICHUS B
IIOKOJIEHHE (3apOJbIIIEBEIA IyTh). HacieacTBeHHbIC N3MEHEHUS —

ABryct Beucman
(1834 — 1914)




BToPOoii HCTOUHUK XPOMOCOMHOM TEOPUU.

DKCIIEPUMEHTAJIbHBIE UCCIEIOBAHNUS HEMEIIKOTO IIUTOJI0Ta 1
smMmOpuosiora T. boBepu. IIpuHIUN HHAXBUIYAILHOCTH XPOMOCOM;
IIOKa3aJl IOCTOSIHCTBO YHMCJIA U (POPMBI XPOMOCOM Yy KaKJ0r0 BUA;
MPEACTABUII DKCIEPUMEHTAJIbHBIE
JI0KA3aTeJIbCTBA
HACJICJICTBEHHOM POJIH SApa.

1902-1903 rT. T. boBepu u Y. CeTrToH
c(popMyIHMpoOBaI OCHOBEI
XPOMOCOMHOM TEOPUU.

eozlop bosepu (1862 — 1915)



TPETUI UICTOYHUK XPOMOCOMHOM TEOPUMU.

Hccnenosarenbckasa nmporpamma T. I. Moprana. KoukperusupoBas
MIPEACTABIIEHUS O I'€HAX, MOKA3aJl X MAaTEPUAIBbHYIO IIPUPOY,
JTOKJIN3AIMI0 B XPOMOCOMAX, 3aJ10KUJI OCHOBY COBPEMEHHOU
TEOPUU I'€HA.
1933 r., HoOeneBckas npeMus 3a
AKCIIEPUMEHTAILHOE
000CHOBaHHE XPOMOCOMHOM
TEOPUH HACIIEACTBEHHOCTHU

«... TEHBI PaCIOJIOKEHbI B

XpOMOCOMAX B JIMHEHHOM MOPSIKe

1 00pa3yloT IPynmny cuerjieHusl...»
T. Mopran

Tomac XanT Mopran ( 1866 — 1945 )



XPOMOCOMHAS TEOPUS
HACJEJICTBEHHOCTU.

Astop — T. Mopran (1911r.). Cyuwinocmo:
OCHOBHBIM MaTe€pHaIbHBIM HOCHUTEIEM
HACJICACTBEHHOCTH SIBISIOTCS XPOMOCOMBI
C JIOKaJIM30BaHHBIMU B HUX T'€HAMHU.
[ eHBI HACIEACTBEHHO JIMCKPETHBI, OTHOCUTEIBHO CTA0OMIbHBI, HO
IIPU 3TOM MOTYT MYTHPOBATb.
['eHbI B XpOMOCOMAaX pacHoIOXKEHBI IMHEWHO, KAXXIbIM T€H UMEET
CBOE MECTO (JIOKYC) B XpOMOCOME.
[ eHbI, pacoJIOKEHHBIE B OTHOM XPOMOCOME, O0OPA3YIOT IPYIIITY
CUETIJICHUS ¥ HACIIETYIOTCSI COBMECTHO.
Yuciio rpyIin CUernieHus paBHO rariouIHOMY HaO0Opy XpOMOCOM U
MIOCTOSIHHO JJIs1 K&XKJ0r0 BHUIAa OPraHU3MOB.
CuensieHre TEHOB MOXKET HAPYIIUTHCS B PE3YIbTATE
KPOCCHHIOBEPA.
Yactora KpoCCHHTOBEPA MPSIMO MPOIIOPIIMOHATIBHA PACCTOSIHUIO
MEKTy T€HAMHU.




3HAYEHUE XPOMOCOMHOI
TEOPUU HACJEJACTBEHHOCTH.




3AKOHBI 1 BAKOHOMEPHOCTHU TEHETUKH.

1-1 (mpaBuJIO)
€AMHOO00pa3us
ruOpuaoB 1-ro
IIOKOJICHUS

2-1
pacIICIUICHUS

3-i1
HE3aBUCHUMOIO
HaCJIEIOBAaHUA

[.Mennenn
1865 roxa

[.Mennennb
1865 ron

[.Mennenn
1865 roxa

[Ipy MOHOTHOPHUIHOM CKPEIIUBAHUU B
1 -M MOKOJIEHUH TIPOSBIISFOTCSA
JIOMWHAHTHBIE IIPU3HAKHU

[Ipu camoonbuieHHH THOPUIOB 1-TO

MTOKOJICHUST MPOXUCXOANUT PACIICIIIICHUE
npu3HakoB: @ (3:1); ' (1:2:1)

[Ipu ckpelrBaHUM TOMO3UTOTHBIX
0CO0€l, OTIIMYAIOIINXCSA II0 HECKOJILKUM
mapaM ajabTepHATUBHBIX IPU3HAKOB, BO
2-M TIOKOJIEHUH HAOJII0gacTCs
HE3aBHUCHMOE KOMOMHHUPOBAHUE TCHOB U
COOTBETCTBYIOIINX UM IIPU3HAKOB.



3AKOHBI 1 BAKOHOMEPHOCTHU TEHETHUKHU.

['mrore3a (3aKoH)
YUCTOTHI FaMeT

3aKOH CIEIMIEHHOTO
HaCJIEAOBAHUS

3aKOH TOMOJIOTHYECKHX
PSIZIOB HACJIEACTBEHHOU
N3MEHYHMBOCTH

. Mennenn
1865 rox

COBpEMEHHAs
- bercon

T. Mopran
1911 ron

H.N.
Basuion
1920 ron

1.Y ruOpuaHOro opranmsma
I'€HbI HE CMEIIMBAIOTCS 1
HaXOAATCS B YACTOM AJUIEITBHOM
COCTOSIHUM;

2.B mporiecce Merno3a B raMeTy
[MOIIaaeT TOJIBKO | TeH U3
aJUIEJIbHOU MaphI

CuenyIeHHbIE TEHBI HACIEYOTCS
COBMECTHO. | €HBI B XpoMocoMax
PaCOJIOKEHBI JIMHEWHO.

['ereTuecku OIU3KUE BUILI U
POJIbI XapaKTEPU3YIOTCS
CXOAHBIMHU PAIAMU
HAaCJI€CTBEHHON U3MEHUYUBOCTH.



HI/ITOJIOFI/I‘IECKA}I OCHOBA Il'EHETUYECKHUX
3AKOHOB.

3aKOHOMepHOCTI/I PaCXOKACHUSA T'OMOJIOTHYCCKUX XPOMOCOM U
O6p330BaHI/IH raiJIOnaHbIX KJICTOK B ITPOLOCCCC MEHo03a.

[{uTonornueckrue OCHOBBI OA3UPYIOTCS HA:
NMPO®A3A 1 META®A3A 2

= : * Ll -
IIAPHOCTH XPOMOCOM; @ @@ : v
1 . O , 2"
o META®A3A 1
0COOEHHOCTIX Me03a; AHADGA3A 2 -

TENO®A3A 2

&

(2
OCOOCHHOCTSX MPOLIECCA ~ ppacazay

OINIOJOTBOPEHUS. g
3 ROVl

TENNO®A3A 1

® 0]
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I'eneruka —
HayKa, U3y4arolias 3aKOHOMEPHOCTHU
HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
N3yyaer 1Ba GpyHIaMEHTAJIBbHBIX
CBOMCTBA KUBbIX OPraHU3MOB:

HaciaeacTBeHHOCTD — ,
3TO HEOTHEMIIEMOE CBOMCTBO BCEX gy N
KMBBIX CYIIECTB COXPAHATh U MEPEAABATH B Py ITOKOJICHUM
XapaKTEPHbIC JJI BUJA UIH HOMY/ISIUN OCOOCHHOCTH CTPOCHHUSI,
(PYHKIIMOHUPOBAHUS 1 PA3BUTHUSL.

N3MeHuYMBOCTH —

CIIOCOOHOCTh KaKJ0I0 OpraHM3Ma IIPUBHOCHUTh B KOIIUJIKY BHU/Ia
HOBBIE IPU3HAKU U CBOMCTBA.




N3MeHYHMBOCTHh M T'€HETHKA.

N




MyTanmoHHAasaA N3MEHYHUBOCTH B I€HETHKE.
OCHOBBI YUYEHHS O MyTaIMSIX 3aJ10KEHBI 00TAHUKOM X. Jie

®puzom B 1901 rony. OH npemyioXuI TEPMUH «MYTALHS.

MyTaums — CKauKoOOpa3HbIE
M3MEHECHUS HACIEICTBEHHBIX
IPU3HAKOB

Xyro /le ®pus (1848 -1935)



Kiaaccupukanus MyTamum.

I1o ypoBHIO [ 'eHHBIE, XPOMOCOMHBIE, TCHOMHBIE
BO3HUKHOBEHUS

[To Tumy anjaenbHbIX PerieccuBHBIC, JOMUHAHTHBIE,
B3aUMOJECUCTBUU IIPOMEKYTOUHBIE

ITo xapaktepy nposiBiicauss ['unomopdHbie, aMOp(QHBIE,
aHTUMOpP(HBIEC, HEOMOP(HBIE

I1o BausHMIO HA JleTanbHbIE, BPEAHBIE, HEUTPAJTIBbHbIC,
’KM3HECIIOCOOHOCThH II0JIC3HBIC
[1o mpouCXOXKAEHUIO CIIOHTaHHBIE, UHAYLIUPOBAHHBIC

[Io mecTy BO3HUKHOBEHUS | e€HEpaTHBHBIE, COMAaTUYECKHUE

[To ¢peHOTHIIMUECKOMY buoxumunueckue, GU3NOIOTUIECKUE,
IPOSIBIICHUIO MOP(OJIIOTHYECKHE



Kiaaccndpukanusa Mmyranu mo ypoBHIO
BO3HUKHOBCHUS




CBoiicTBa MyTallUM.

'
‘.

Bo3HukarT ckaukooOpa3HO
0€3 mepexoaHbIX POpM;

ABISI0OTCA KQUeCTBEHHBIMHU
N3MCHCHUSIMU,

Bo3HUKarOT HEHANPABIIEHHO;

CXOZHBIE MYTAIlMK MOTYT
BO3HUKATh HEOJIHOKPATHO;

MyTanuu nepeaarTes u3
[IOKOJIEHHUS B MOKOJICHUE.



3aKOH roMOJIOTMYEeCKUU PSAI0B
HACJEeACTBEHHOU U3MEHYHUBOCTH.

Azsrop : H. . BaBuiios — 1920 rog.
Cywnocmo :

Bupl 1 posibl, FTeHETUYECKHU OIM3KHE,
XapaKTEPU3YIOTCS CXOIHBIMU PAIAMHU
HaCJIEJICTBEHHON NU3MEHYNBOCTH.

(1887 — 1943)



[ eneTrKa monysAlnK. 3aKOH FT€HETUYECKOTO
paBHOBecus (Xapau — BamHOepr).
B naeanbHBIX NOMYJISLUSIX COOTHOIIEHNE TeHOTUIIOB A A, aa, Aa

13 MTOKOJIEHUS B IMOKOJIEHUE OCTACTCS MOCTOSHHBIM. HacToTa
aJJelIbHBIX TEHOB A, a B IIONYJISLIUA ONPEACIICTCS Io popMyie:

ptq=1, p2 +2pq +q2 =1,
[J€ P — 4acToTa BCTPEYaeMOCTH
reHa A,

(J - 9acTtoTa BCTPECUYacMOCTHU
I'CHA a.

Bunsreianm
Tondpu Xaponn BAMHBEPT

XAPJIU




MATEPHAJI, ACIIOJIL3YEMBIi /151 O®OPMJIEHMSI.

http://img28.olx.ua/images_slandocomua/88055147_1_644x461_ko
nsultatsiya-vracha-genetika-zaporozhe.jpg

http://tb.ru/misc/i/gallery/11538/474102.jpg
http://www.syl.ru/misc/1/a1/106567/233453.)pg
http://to-name.ru/images/biography/mendel-gregor.jpg

http://www.l.microrus.ru/upload/iblock/89¢/89cbe3ae3tbb3dfc56c03
4acaf242aa0.jpg

http://www.bibdocs.ru/tw_{iles2/urls_120/42/d41054/img10.jpg
http://images.pptcloud.ru/226466/slide_10.jpg

http://learnbiology.ru/sites/default/files/imagecache/scale_320_wid
th/mihail/geno.jpg

http://med-info.ru/images/dnk-1.jpg

http://files.school-collection.edu.ru/dlrstore/fd3a43da-91cd-4659-89
c3-793c¢b52a789eb/[BI9ZD_3-09]_[IL_01]-k.jpg

http://100v.com.ua/sites/100v.com.ua/files/morgan.jpg



MATEPHAJI, UCIIOJIB3YEMBIH J1JISI O®OPMJIEHUS.

http://latifundist.com/storage/photos/blogs/den_v_istotiyi/september/Thomas-
Hunt-Morgan%20(1).jpg
http://mir-prekrasen.net/uploads/posts/2010-11/1288682246_250px-dna_repai
I.)pg

http://m.expert.ru/data/public/474193/474219/rr3814_035_jpg 417x247_crop_
q70.jpg
http://moodle.tomedu.ru/pluginfile.php/17984/mod_page/content/1/%D0%B1%
D0%BE%D0%B2%D0%B5%D1%80%D0%B8.png
http://images.pptcloud.ru/281750/slide_14.jpg

http://[www.likar.info/pictures_ckfinder/images/xkhromosoma%?20genetika%2
0dnk%20test.jpg

http://900igr.net/datai/biologija/Teorija-evoljutsii/0004-003-Darvinizmu-neobk
hodima-teorija-nasledstvennosti-Mutatsionnaja-teorija-De.jpg

http://profor45.ru/media/k2/items/cache/737344dd8934cc52da9f7f85f2627abb_
XL.jpg

http://elementy.ru/images/eltbio/weinberg _wilhelm_2_130.jpg
http://elementy.ru/images/eltbio/hardy_godfrey_130.jpg



NHooPMALIUA JIJISI IEJATOTA.

B 00pa3zoBarenbHbIN peCcypcC BKIIOUYEHBI OCHOBHBIEC TOHSITHS TEMBbI
«l'eHeTHKa» MIKOJBHBIN KypC ( Kpome «I eHeTuka 1mosay).

I[HOP M0XHO HCIIOJIL30BATh:

IIpY HOATOTOBKE K MPOBEPOUHOM padboTe Mo TemMe «OCHOBBI
TCHETUKNY;

pu 1oAroToBKe K EI'D mo nipeamery «buosiorus», B TOM YUCIE U
CaMOITOJATOTOBKE BBIITYCKHUKOB ( HH(MOpMAIUS IIPEI0CTABIISICTCS
Ha (JIAII-HOCUTEIISIX ).

Pecypc paccunran Ha ucnoibs3oBanne Y MK B.B. 3axapos, C.I.
Mamontos, H. 1. Conumn.

[IpueMm geMoHCTpaluy pecypca pacCuuTaH Ha TE3UCHOE
KOHCIICKTUPOBAHUE YYaIllUMHUCH.



