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YTO TOKOE
reHoTUn ¢




[€HOTUM - COBOKYMHOCTb
BCEX B3AMMOCBA3IAHHbIX
[€EHOB, MOAYYEHHbIX OT
DOAUTEAEMN.




AOMTE ONPEAEAEHME
PELLECCMBHOTO MPU3HAKA




PeLeCcCuBHbIM

NPM3HOK —
NPM3HAK, HE
NPOABAAOLLMMNCA Y
retepoO3mroTHbIX
0OCObEN BCAEACTBUE
NOAQBAEHMUS
MPOABAEHMS
PELLECCUMBHOIO
AAAEAS.



41O TOKOE
MOPUADI ¢




MOTOMCTBO OT
CKPELLMBAHUS ABYX
reHOTUMNNYECKN
OA3AMYOIOLLLMXCS
OPraHM3MOB.
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AQTb QDOPMYAUPOBKY
BTOPOIO 30KOHAO MeHAEAS




Meiosis
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NPU CKPELLMBAHMM
ABYX
reTepO3nroTHbIX
MNOTOMKOB MEPBOro
MNOKOAEHUA MEXKAY
CODOOM BO BTOPOM
NOKOAEHMMU
HADAIOAQETCH
PACLLEMNAEHMNE B
OMNPEAEAEHHOM
YUCAOBOM
OTHOLLIEHMM: MO
doeHotuny 3:1, no
reHotmny 1:2:1.




POQCCKQ3QTb O HEMOAHOM
AOMUHUPOBAHUM MCMOAb3Y4

AQHHbIM PUCYHOK
T[T

Tamemst a




ANrMopmaHoe
CKpeLLUMBAHME-
3TO ..... [PETUM
30KOH MeHAEAS




CKpelimBaHne opraHM3MoB, pasfnnyaromxcs rno
OBYM Napam arisTepHaTMBHbIX MPU3HAKOB,
Hanpumep, okpacke uBeTKoB (6enas nnu
OKpalleHHasi) n dpopMe ceMsH (rnagkasa unm
MOpPLLMHUCTAA).

Ecnun B AgurmbpmaHoOM ckpelunBaHnn pasHble
napbl ansienbHbIX reHOB HaXoaAaTCs B pa3HbIX
napax roMosSIoOrMYHbIX XpOMOCOM, TO Nnapbl
NPU3HaKOB HacneayTCs He3aBUCUMO Apyr OT
apyra (3akoH He3aBMCMMOIO Hacrie4oBaHUS
Npu3HakoBs).-3-un 3akoH . MeHaens

ANrNEPULHOE CKPELYUBAHUE MOPCKUX CBUHOK

Cats

Ckpewuearue u xod pacwennexus (9:3:3:1) deyx

nopoo MOPCKUX CBUHOK, pasnuYyarouwuxcs no deym

napam annenel - OKpacke U xapakmepy wepcmu.
~




OCHOBHbIE MOAOXEHMS
XPOMOCOMHOM TEOPUM |

HOCAEACTBEHHOCTU
(1911, T.MopraH)




1 OCHOBHBIM MaTepHaIbHBIM HOCHUTEICM HACIICACTBEHHOCTH SIBIISIFOTCS
XPOMOCOMBI C JIOKaJIM30BAaHHBIMU B HUX T'€HAMH

2. TCHBI PaCIIOJIOKEHBI B XpOMOCOMaX JTUHEHHO B 0COOBIX ydJacTKaX=
JOKyCaX Ha OMNPENCIICHHOM PaCCTOSHUU JPYT OT Apyra

3. reHbl, PacloOKEHHBIE B OTHOH XPOMOCOME, 00pa3yIoT TPyIITy
CUCIUICHUS W HACIEAYIOTCSl, KaK MPABUJIOy BMECTE

4. creruieHHe TeHOB MOXKET HapyIlaThCs B pe3yJIbTaTe KPOCCHHIOBEpa=
oOMeHa yJacTKaMH TOMOJIOTHYHBIX XpOMOCOM, (3TO U €CTh
JI0KA3aTeIbCTBO JTMHEMHOTO PACIONOKEHUs IT'eHOB. KcTaTn, paccrosinue
MEXKy COCEAHUMHU T€HAMHU MOXHO MOJICUHUTATha

S.gacTora KpoCCHHTOBEpa MPSIMO MPOIMOPIMOHAIBHA PACCTOSHHUIO
MEXK]1y T€HaMU

3HaueHUEe TEOPUM B TOM, UTO OHA Jlajia OObsICHEHHE 3aKkoHaM Menerns,
BCKpbUIa IIUTOJIOTHYECKUE OCHOBBI HACIICIOBAHUS MPU3HAKOB U
T€HETUYECKNE OCHOBBI TEOPUU €CTECTBEHHOI'O OTOOpA.




AYTOCOMbI —3TO




AYTOCOMDbI - BCce XpOMOCOMBbI
B KAETKAX PA3AEABHOMOABIX
>)KMBOTHbIX U PACTEHMM, 30
MCKAIOHEHUEM MOAOBbIX

XPOOMOCOM.




HTO TAKOE XPOMOCOMBbI, UX




XpoMoCcOoMbI - CTPYKTYPHbIE DAEMEHTbI
KAETOYHOTIO AP, 0becneymnpatoLLmMeE
nepeAa4yy HOCAEACTBEHHbIX CBOMCTB
OPraHM3MA OT MOKOAEHMS K
[TOKOAEHUIO.




PaOccka3aTb O MOAOBbIX
XPOMOCOMAX, TOMOTAMETHbIN
, TETEPOraMETHbIN MOA .




XKenckuii mon (nBe X=XpOMOCOMBI) = TOMOTaMETHBI, MY>KCKOH =
rereporaMeTHbIi (oqHa X= M 0JTHA Y=XPOMOCOMBI).
COOTBETCTBEHHO MY>KCKOW OpraHu3M 00paszyeT CIepMaTO30u/Ibl
JIBYX BUJIOB = C X= U Y=XpPOMOCOMaMH.

['omMoramMeTHpIN JKEHCKUHM MOJI U TETEPOraMETHBIN MY>KCKOU
MMEIOT: IBYKPBUIBIC,KIIOIbl, KYKHy NPSIMOKPBLIBIC, MHOTHE
pbIOBbI, HEKOTOpPBIE aM(PUONU U BCE MIICKOMTUTAIOIINC.

HaobopoT, romoraMeTHbI CaMell U reTeporaMeTHasl camkKa
UMEIOTCA y: 0a00UeK, MTHll, PENTUIINM, XBOCTATHIX aMbUOUi




X — XPOMOCOMA YEAOBEKO
COAEPXKMT rEHHI,
ornpeAeAdioLLmne
3000AEBAHMA. ..




L[anbTOHN3M
CK/NIOHHOCTb K 006/1bICEHUIO
dopmy 1 06bLEM 3y60B

CuHTes pag hepmeHTOB

CBepTbIBAEMOCTL KPOBU




Pacckazarp 0 3a00JjIeBaHUU
reMO (U .




MYTOHTHbIM TEeH re MOJOUAMM ODYCAOBAMBAET OTCYTCTBUE
AHTUTEMOOUANTUHECKOTO TAODYAMHO - OAHOTO M3 BELLLECTSB,
YH4ACTBYIOLLLETO B MEXAHM3ME CBEPTLIBAHMUSA KPOBM. DTOT reH
BCTPEYAETCH CPABHUTEABHO PEAKO. OObIMHO OH MPOIBASETCH Y
MY>XHYMH, MOCKOABKY AAS €r0 MPOIBAEHMS Y XXEHLLMH HEODXOAMMO
HOAMYME ABYX OHOMOAABbHbBIX TEHOB. OAHOKO AQXKE CPEAM MYXKYMH
3TO O4YEeHb PEAKOE 30DOAEBAHME; Y XXEHLLMH OHO BOODLLLE ObIAO
HEM3BECTHLIM AO 1951 1., KOrAQ ObIA ONMMCAH EAUMHCTBEHHbIU
CAYHOM. Y MYXYMH PELLECCUBHbIM TEH MPOIBAAETCH YALLLE,
MOCKOABKY HET OAAEABHOTO EMY FreHa, A Y XXEHLLMH OH MNP OABUTCS,
eCAUN DYAET CYLLLECTBOBATH B ABYX KOMMIX. XKEHLLMHA GBAAETCH
HOCUTEABHULLEM TEHA TEMODUAMM (Y HEE OAHO X-XPOMOCOMA
HeceT AeJOEKTHbIM TEH, A APYIras HOPMAAbHAS). TOKAS XXEHLLMHA
MOXET NepPeAQTb MOAOBMHE CBOUX CbIHOBEM FTEMOOUAMIO, A
AOYEPU MOTYT ObITb HOCUTEABHMLLAOMM. OT OPAKOB OOAbHbIX
MY>XYUH CO 3A0POBbIMMU XEHLLLUHAMMK POXAQKOTCSA 3A0PO0BbIE
CbIHOBbS (CBOIO EAMHCTBEHHYIO X-XPOMOCOMY OHM MOAYHAIOT OT
3A0P0OBOM MATEPM), HO BCE AOHEPU DYAYT HOCUTEABHULLOMM, TAK
KAK Y KOXXAOWM M3 HUX MPUCYTCTBYET OAHA XPOMOCOMA,
MNOAYYEHHQAS OT OOABHOTO OTLQ.




YTO TOKOE

KOAOMMHUPOBAHME S




TTpy KOAOMUHUPOBAHUU Y FeTepo3UroT
NPU3HAKU, 3a KOTOpbIe OTBeYaeT
KAXAbIN U3 annesnen, NpoaBnaroTcs
OAHOBpeMeHHO (CMeLlaHHO).
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Y10 TakKkoe armcras ?




SnucTa3 — B3aUMOJCHCTBUE [CHOB, IIPH
KOTOPOM aKTHBHOCTBH OJHOTO I'¢Ha HAXOIUTCS
0J] BIMSIHHEM JIpyroro rexa (reHos),
HEAJUICIILHOTO €My« [ €H, TTOaBISIOIINN
(CHOTUITMYCCKHE MPOSIBICHHS IPYTOIrO,
HA3bIBACTCS AIUCTATHUHBIM.




°AQCCKQA3dTb O

LHTONAAQ3IMATHUHE CKOM
HOCACSAOBAHUU




HACAEAOBAHUE

LUTONAAIMATUYECKOE, BoCrnpom3BeaAeHME B
PAAY MOKOAEHMM MPM3HAKOB, KOHTPOAMPYEMbIX
HYKAEMHOBBIMM KMCAOTAMM KAETOYHbIX
OPTraOHOMAOB — MUTOXOHAPMM, XAOPOMAQCTOB U,
| BO3MOXHO, APYIMX BHEXPOMOCOMHbIMM I
| DAEMEHTaMMU.

/




[lepeuncnute xapakTepHble
YepThl
LIMTONNa3mMaTu4ecKkoro
HacnenoBaHUg




[{uTomma3zmMaTnyeCKOEe HACIEIOBAHNUE Y ITHUX
OPraHW3MOB XapAKTEPUIYETCA «MATEPUHCKUM
3(HEeKTOM» — 4Yepe3 [MUTOILIa3MY MEPEIArTCS
TOJIBKO ITPU3HAKU MarepHu. Ilokazana
pexkomOuHanusa JJHK kak MUTOXOHApHUI, TaK U
XJIOPOIJIACTOBy UTO ITO3BOJIUJIO IMMOCTPOUTH
NOAPOOHBIE TEHETUYECKHUE KapThl TEHOMOB 3THX
OPTraHOHN10B.







OcHoBOM

Pa3Ho0bpa3uns XKMBbIX
OPraH13MOB SIBISIETCS:




TleHoOTUNUYecKas U3IMeHYUBOCTb




[OAHMLUbI JDEHOTUNMYECKOM
M3IMEHYMBOCTMU
HQO3bIBAKOTCA. ..




Hopmom peakLmm




Panuanusa — 3TO==aMyTareHHBIN
(dakTop







3arap — 3TO OpUMEP
M3MCHYUBOCTHaus







CunapoM
[IlepereBckoro-
TepHepa MoxeT
BO3HUKHYTH B
PE3YJIETATCans




MOHOCOMUMY,
(45,X0)




YBEAMHEHUNE SPUTPOLIMTOB B
KIDOBM MPU HEAOCTATKE

KMCAOPOAQ — 3TO MPUMEP
M3MEHYMUBOCTM. ..







S9BAEGHUME
npmobpeTeHms
OAHOM AULLIHEU

XPOMOCOMBI
MOAYYMAO
HA3BAHME...(2Nn+1)







CHMHAPOM
KAQUHdoEABTP O

MOXXET BO3HMKHYTb B
DEe3yAbTATE. ..
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4TO TOKOE
KIpOCCUHIOBEP?




Ipuuunvr KomounamueHou usmMeH4U80OCHIU.

KomGuHaTUBHaA M3MEHUNBOCTb POroB Yy Kocymnn. <&




[lepev4nCAnTb
TUMbl MYTOLLMMA




[ eHOMHbIE
MYTALMU

* XODOMOCOMHbIE
MYTALMU

[ eHHblIE

MYTOLLNM







* bOAbLLIOE KOAMYECTBO
XPpOMOCOM
« MaAOE YUCAO NMOTOMKOB B
KQXKAOU CEMbLE I
e [103AHO HAQCTYNQEeT MOAOBAS
3DEAOCTb
e HEBO3IMOXHOE
DKCNEPUMEHTAABHOE
[MOAYYEHUE MOTOMCTBA




Has3oBurTe
3aboJeBaHUId,
CIleIJie HHble
II 0OJI OM




NMpuMepbl 3a60n1eBaHMK YenoBeKa, CUenJIeHHOro ¢
NnoJiom
e[eMopunus A
e[eModunusa B
¢/1aNbTOHU3M
eJlekapCTBEHHas reMonTUYecKas aHeMusl, CBsI3aHHas C
AeduunToM rnrKo30-6-pochaTtaermaporeHassl (M64M4)




ITpegokx JaHHOrO KMBOTHOIO?







3AMNOAHUTb TABAMLLY

LleHTp npoOHCXOKA BHHA

Pactexusa

KOKHOOMEPHKOHCKHA YEHTP

CpeaHIe MHOMOPCKHA YaHTp

BoctounoaznaTekHA YaHTp

LleHTpansHOaMEPHKOHCKHA YEHTP

IOro3anagHOQZHOTCKHA YeHTp

KOKHOOQZHOTCKHA YaHTp

ABHCCHHCKHA YOHTP




Iernmpot npoucxorxncoeHUA KyJ1omypHoLIX PACHICHULT

11 eHTPBI TP OXICXO/K JeHIIA MecTOIIO0I0/ReHIE Ky IeTHBHpYeMBIE P ACTeHIA
1. FO:RHOA3HATCKHIL Tp ororieck as HH s, Pric, caxapHBII TP 0 CTHHR, ITHTP VCOBBIE,
TP O™ e CKIIT HuxoxuTaii, 0-Ba FOro- OAKTARAHBIH JP. (5020 KYIBTYPHBIX
BocTomHoIn A3 P ACTeHII)

2. BocToMHOAZHAT CKII

3. IOro-3anagHoasHAT CKHIT

4. Cp e 13 eMHOMO] CKHIL
5. ADHCCHHCKII
6. Il eHTp AT HO AMEP HKAH CKIIT

7. FO/RHOAMep HK AH CKIIT

I eHTp ATLHLNI H Bo cTOYHB I
Kuraii, SInonus, Kop ed,
TallBaHbL

Mamnasa Asusa, Cp eqHaa Asud,
HpaH, Ajprasmcrad, FOro-
SanmagHas Haaa

CTp aHBIIIO Gep eramM
CpemizeMHOro Mopsa
AOHCCHHC(KRO€ HAT Opbe APpHKH
HOxHaa MeR(HKA

3anagHoe modep expe FORHOI
AMepHKH

Cos, mp 0co, rp e“mixa, IN10J0BbIe I
OBOIIHLIC RYIBTYPLI— (JINBA, BHIUHA 1
ap. (2090 RYJILTYPHBIX P ACTeHI)
ITieHHIIA, P 0/Kb, 0000BbI¢ KVILTVPHI,
JIeH, KOHOILIA, P e11a, “IeCHOK, BHHOI'P AT H
ap. (14%0 RYJIBTYPHBIX P ACTeHII)
Kamycra, caxapHas (BeRJIa, MaCIHHEI,
RIIeBep (1190 RYILTYPHBIX P ACTeHIL)
Teep Jad I eHHIIA, A IMeHb, Ko () eiHo e
ep eBo, 0aHAHBI, COPIo
Kykypy3a,Kakao, THIKBA, TA0aK,
XJIOITIATHIK

KapTo{ e, TOMATEI, AHAHAC, XHHHO ¢
JepeBo.




MCKYyCCTBEHHbIM OTOOP B
OTAMYME OT ECTECTBEHHOIO




[MOOBOAMNTCA HEAOBEKOM




Hayka o6
MCMOAb3OBOHUM

OUMOAOTMYECKMX OOBEKTOB
B HOPOAHOM XO39MCTBE
HQA3bIBAETCH




OMOTEXHOAOTMEM




Y10 Takoe NoAaunaoama?




MoAMNAOUAUA — MHOTOMYTHbIM, 3AECH —
MHOTOKPATHbIM 1 €idOS — BUA), KPATHOE
YBEAMYEHME YUCAO XPOMOCOM B

KAETKAX PACTEHUMN MAM XXMBOTHbIX. [1.
LLIMPOKO PACNPOCTPAHEHA B MMpPE
PACTEHMM.




MyTareHes u
erocaKkTopbl




MyTdareHe3 — NpoLEecCcC
BO3HMKHOBEHMS
HAOCAEACTBEHHbIX M3MEHEHMM
OPTrAHM3MA — MYTALLMM.

s XMMMYEcCKme
s Py3myeckme
* buoAoOrMyeckme




Aamte onpeAeAeHus:

[eH

[eHoTHMN

PeHOTU

[OMOAOTMYHbIE XPOMOCOMBbI
AAAEAbHbIE TEHBI
[OMO3MroTa

[eTepo3nrota

PeL.eCCUBHbIM MPU3HAK
AOMUHAHTHbIM MPU3HAK
AYTOCOMGbI
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Aamte onpeAeAeHus:

[eTepPOXPOMOCOMI
[OMOTraMETHbIM MOA
[eTEPOramMeETHbIN MOA
KapumoTtun

[eHOM

AOKYyC

HopMa peakumm
[eTepo3nc

MyTtaumm
AYTOPUANHT

O O o o o o oOo 0o o &




Aamte onpeAeAeHus:

N3MEHYMBOCTb
OKCTEPLEP

Buabl oTOOPAO
MyTareHHble qoaKTOPbI
NHOPUMAMHT
KOHKOPAQHTHOCTb
[eTepo3mc
[ToAMIAOMAMNS

O O O O o Oo & O3




Bonpockl 3aKOHUYMINCH 2




