ma: Posib CriagKoBOCTi B rnaToJioril

1koBi XBOpobu Ta aHomarii. Myrayii,
KnacugpikaLliss Ta xapaktepucTvka

2. BupomxeHHsl. MaTtepuHcbkni edexr

3. Posb KOHCTUTYLII B naTonorii

4. Posib BIKy i cTaTti B natosiorir

1.




¥CnaaKoBICTb — Le BNACTMBICTb K/TiITUH | OpraHi3MmiB
nepeaaBaTy CBOI aHAaTOMO-i3ioNnorivyHi o3Hakn (0cobmMBOCTi)
NQTOMKaM, a CaM npouec nepeaavi UnMx 03HaK Ha3MBAETbLCH

acTassie-cob0t0 Habip XpOMOCOM,
AKI CK1aAaloThCA 3 reHiB | nicng 3anaigHEeHHS MOBHICTIO
nepeaaroTbCs NOTOMKaM.

'eH - aingHKa XpoMOCOMU, AKa BIAMNOBIAAE 3a nepeaayvy no
CNaAKOBOCTI TISIbKU OAHIEI O3HAKM

Anesb — KOXXHUN i3 Napu reHiB y 3uroTi, SIKMA BiANOBIAAE 3a
nepenayvy OAHIEI O3HAKMW.

foMO3UroTa — KON npu 3N1UTTI raMeT B napi reHis 0boe aneni
OAHaKoBi, TOBTO HecyTb OAHY iHOPMaLlito i BiAMOBIAaOThb 33
OLHY O3HaKy.

[eTepo3uroTa — KoM Npu 3NUTTI raMeT B Napi reHie aneni
HeCyTb Pi3Hi O3HaKu

IM6puAMHI — 61n3bKOCNOpiAHEHE CXpeLLyBaHHS



B agpe kaxgou
4e1oBEYECKOW KINETKMU,
e ANLUEKINETOK U

MaTO301A0B,
COOEPXKNTCH
avnnonaHbin (JBOMHOW)
Habop 13 46 XpOMOCOM:
22 napbl cCOMaTUYECKUX
(«TenecHbIX») U napa
NoNoBbIX: XX Y XXEeHLMH
N XY 'y MY>XYUH.

B nonoBbIX KNneTkax
Habop XpPOMOCOM
rannonaHbIN —
OAVNHOYHbIU
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- Jiemmeanvaw , ETTOTaT B
no3gHeu npodase — metagpase
MnUTo3aCxemMa CTPOEHUA XPOMOCOMDbI
B No3gHen npogase — metadase
MunTo3a. 1—xpomartmngaCxema
CTPOEHUSA XPOMOCOMbI B NO3OHEN
npodpaze — mMeTtaase mmtosa. 1—

XpomMmaTtuga; 2—LeHTpomepa; 3—
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noanHu HapaxoByeTtbca Big 50 Ao 245 mnH. nap
a3oTucTux ocHosOCHOBY XpOMOCOMM CKilaga€ NUHINHA

(He 3amMKHYTas B KinbLue) MakpoMorneKyna
1 I-kucnotu (OHK) 3Ha4HOI

AOBXWHM (Hanpuknaa, B monekynax JHK xpomocom
noanHu HapaxoByeTtbcea Big 50 Ao 245 mnH. nap
a30TUCTUX OCHOB), B CKNag XpOMOCOMMU BXOAATb M'ATb
cneudianizoBaHux 6inNkKiBOCHOBY XpC

FINHIN inbue) Mm:

Ae30K UCJIOTMU {

AOBX reKynax
noaun A 50 no 2
asoTun XpOMOC
H1, H2A,

2RAHI FIcTOHKLI) 1 DS HEMNMCTOHORUX

cneui



1932 p. — B4Y.IBaHOBMM npoBeaeHa ribpnansadis
3eby 3 4epBOBOO CTENOBOI Nopoaoto BPX —
IHHS9 3 BUCOKOIO MOJIOYHICTIO |
CTiNKi A0 niponna3Mo3y, Tybepkynbo3y Ta Ao
BUCOKOI TeMnepaTypu cepeaoBulLLa.

TakuM crnocoboM oTprMManun Kypem nopoau
JlerropH, aki Ha 70 % MeHwW cnpugaTtnmel oo
6inoro 6aumnapHoro npoHocy i B 10 pa3
CTiVKILLi 1O 3aXBOPIOBaHb
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Tod 550 %
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B nsp-mimikicyiuaty s

[iOpuaHi TBapuHU: 1 — 3e0y
apaBiNCbKuN; 2 — KOpoBa YepBOHOI
CTEenoBOl Nopoau; ...

nsp-mlm-Kiev.ua

[iOpuaHi TBapuHU: 1 — Onkum GapaH apxap; 2 — BiBLSA MOPOAN MPEKOC; ...



Aymozum — 0ooamkoea napa
nepeoHix KIHUIBOK
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>KnBoTHOMY BCero gsa mecsiua u
pasMepoOM OHO He MPEBbILAET KPYIHYHO
MOHETY. Y Yepenaxu aBe rosfosbl,
BbIrMsigbliBatoLLne U3 MNPOTUBOMNOMNOXKHbIX
KOHLIOB NaHumMpsi, ABe Napbl NepeaHnx
HOr, 0AHa napa 3agHuMX U oauH XBOCT. Ha
BUA penTuUnusi BNnonHe 3goposa U MMeeT
LaHCcbl AoXUTb Ao 20 net —
HOpMarsibHasa NPOAOIMKUTENbHOCTb
XN3HW OANs 9TOro Bnaa










Cobaky-Kynksrypucra
pa3bickanu B KaHage
XYPHaNUCcTbl OpUTaHCKOM
Daily Mail. loH4yasa BeHgu
poaunacb ¢ reHeTU4YeCKUM
aedekrom. UMeHHO aTum
OOBLSACHAKTCA HEBEPOATHbIE
nponopunn 3Bepsi.
FeHeTUYeckn aedeKkTbl
CrlyyarTCcs U B Mupe
XXUBOTHbIX.




B Kutae Ha cBeT
nossBuUNacb HeoOObIYHas
"cBMHOOOEe3bAHA"

POANNOCH B KUTAUCKOM
nocenke deHnKaH.
34eckb Ha bepme
pPOAUIICS NOPOCEHOK C
MOpPAOoN 00Ee3bSAHbI: Y
Hero TOHKue ryobil,
MarieHbKUN HOC U
OorpomMHble rnasa. Ero
3agHue HOoru AriuHHee
nepegHuXx, a No3TomMy
XOAUTb MOPOCEHOK He
MOXET - TONbKO
npbiraer.
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AByrnanasa cobaka
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Okono atomHoro kombuHata poauncs Ten&HOK G ABYMS! rONoBaMy
TeNeHOK-MyTaHT



B ogHOM M3
chepmepcKkux
XO3AUCTB nop
HuXxHem
HoBropogom
Hapoauncs
TeJIeHOK C NATbIO
HOramm.

[laTas Hora pacTeT y Oblyka 13 XuBoTa.
JINWWIHAA KOHEYHOCTb «YyKpalueHa»
OBYMS KOMblTaMu U BeCbMa NO4BUXKHA.
ManbIlWw ncnonb3yeT ee, Kak BTOPOU
XBOCT: rop4o OTMaxuBaeTCAa OT MyX —
OYeHb Ya00HO!



Hy BOT KTO Tak Hapg cobakon nsgesaetcd. PasBe MOXHO 40O TaKOW CTENEHU
XXMBOTHOE OTKapMIMBaTh, YTO €€ yxXe COBCTBEHHbIE Narbl HE BblAEPXUBALOT. Y>Kac
KaKoOW-TO.









b “iTepaTonorvs —
=~ 7 L. Hayka, fika BUBYE
5 BPOMKEH

B POCIUHHUX |
TBAPUHHUX
opraHiamax.

B 3oonapke Jlemnuura obnbicena measeanuLa
BeTepuHapebl, KOTOpble y>Xe be3ycneLHo caenanm
Ky4y aHarim3oB XXMBOTHOIO, NOKa YTO TEPSOTCA B
goragkax: «4to ato 661no?" EcTb Bepcus, 4To
npu4nHa NoTepu BOSoOC - FreHHas MyTauums.

OrpomMHble pa3mepsbl
XXMBOTHOIO ABMAKOTCS
nocneacTBmem
€eCTECTBEHHOWN reHHOM
MyTaumn, KotTopas
BNUSAET HA MUOCTATUH -
benok, oTBevatoLmnm 3a
POCT MbILLEYHOM
Macchbl
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"HacTosiLee noTpsiceHne
ncnblTann BetepmHapbl N3
aepesyLKn Tup, pacnosioXXeHHON
Henoganeky oT TypeLkKoro ropoaa
N3mup. Nomorasa paspoamtbes
bepeMeHHOM OBLE, Bpayu caenanu
XMBOTHOMY KECapeBO CEeYEHMeE.
HoBOpOXOEHHLIN ATHEHOK NOBEPT
BnaaBLUNX BUAbl MEOVKOB B
rny6oKun LLOK: Ha ero Mopae
SIBCTBEHHO NPOCTYNanu... 4YepTbl
4YenoBevyeCcKoro nuua — rrasa, Hoc
pOT.



. ~ HeoOblYHble
. +4 CBUHbM




Cnaokoeéa noioaxkmisa y CeUHell




Cnaakosi xBopoou nmo Tuny X ycnaakyBanHs JLISITh HA
TPpU FPynu:

i IHaHMHoOMy muny (o3Hauyi) — NposABNAITLCA Y
MH NO nNpaMin niHil (KoM Xxod oguH 3 OaTbKiB
CTpaXkga€e O3HaKOK), NeH MPOSABNSAE CBOK Ail0 9K B
rOMO3UIOTHOMY, TaK | B T[eTepO3NUrOTHOMY CTaHi
(kapnukoBictb Yy BPX, 3pocni nanbui, nogarpa,
MIONNeEris, KaprMKoOBICTb, AanbToHI3M). AA; Aa

0 PeuecueHomy muny (OinblwicTtb) —  XBOpOOWU
NpoABNAIOTLCA TOAl, KOMM Hawagku OTPUMYIOTb
naToreHHMn reH Big o00ox OaTbkiB. OT)Xe xBopoba
NPOABNAETLCA TINIbKM B TOMO3UIOTHOMY CTaHi, a
baTbkn ABMSAKTLCA HOCIAMM | Ha BWUrMsa4 300POBI

(reTepo3uroTHi HOCII). — TrnyXoHiMOTa, KocosnaniCTb
noONNACAT A2 IIeNCTUICTR \/ ARAT T




ofloeOHaHaHi 3i cmammiro — nNpu LbOMY CaMku y BinbLu
BUrigqHOMY CTaHOBULLI, 60 Y HUX HasIBHICTb X- XpOMOCOMU 3
reHHMM reHOM KOMMEHCYETbLCA HaAABHICTIO OpYrol

- XPOMOCOMW, TOMY X-0a MPOABMAETLCS TiflbKU
y camMuiB, CaMKUu € HOCII | NnepenaeTbCca AITAM YOoroBIKam
(OaneToHi3M, remodoinida, atpoduisi 30poBOro Hepea). binblue
60 naTonoriyHMx crnagkoBmx O3HaK LienneHi 3 X
XPOMOCOMOHO i B 6iNbLLOCTI BUNAAKiB peLeCcuBHI
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Emionocaia mymiauiu (MymaaeHu)_I

v S PI3UYHI — 10HI3YIOYE BUIPOMIHIOBAHHS, Y® ImpoMEHI

v XlMl‘IHl—TGO(l)lJIlH (beHOJI (bOpMaJII:I[eFI,Z[, rep61uﬂzm
IHCEKTUIIUIM, OCH30JI, BUIbHI paJWKald Ta 1H., SKI
SIBJISIFOTHCS 1HT101TOpamMu cuHTe3y JIHK.

v biosoriuni — BipycH, SiK1 34aTH1 YIIKOJIUTHA T€HETUYHUN
arapar COMaTHYHUX 1 CTaT€BUX KIITHMH (y TBapHH, SKI
I1A0aH1 BILTHBY BIPYCy slllypa, YyMH— BHHHKAIOTH
CIIOHTaHHI1 aGopTH a TaKoX XpOMOCOMHl MyTauu
abepaifli. Y OJKIHOK, $KI HEpPEeXBOPLIM BlpyCHI/IM
reIaTuTOM, KPaCHYX010 — OyBalOTh CLIOHTaAHHI a0OPTH 1
XPOMOCOMHI1 MYyTaIlli



Buan Mivramin

Hi - XapakTepuayrTbCs 3MiHamMun OyOoBU reHy.

TaKk 3BaHI TOYKOBI MyTauil 1 X HEeMOXNuBO
BUABUTN  MIKPOCKOMIYHO, OCKINMbKA Ul 3MIHU
CTOCYHTbCS XIMIYHOI OyOooBM reHy, MNocnigoBHIOCTI
nypuHoBUX | nipumMignHoBux ocHoB AinaHkn AHK. Lle
Npu3BOAMTb OO0 MOPYLIEHHA CUHTE3Yy HOpManbHOro
binky. [losBnawTbCA aHomanbHi  OIfikK, nopyL.
CTPYKTypa, OioXiMiYHaA QYHKUIA KNITUH BHACcIgoK
MyTauil | ue 3yMOBMIOE B OpraHiami MOpYyLUEeHHS
doyHKLIN Ta CTPYKTYPU OKPEMUX OpraHiB | CUCTEM, AKI
nepenatoTbCa 3 MOKOSIHHA B MNOKOSiIHHA. 3amiHa
aMIHOKUCINOTM rmyTaMiHy Ha BaniH Npu3BoAUTb OO
CUHTE3y 3MIHEHOro remorfiodiHy, agedopmadii |




XpPOPMOCOMHI — CTOCYETbCH CTPYKTYpPU, POPMU, KiIbKOCTI Ta
AKQCTi XpOMOCOM. BOHM xapakTepusytoTbcs 36inblieHHsM abo
3 €HHSIM KiJIbKOCTi XpOMOCOM, NOAOBXEHHSM abo

B YeHHSAM X, NosiBO0 HOBUX (PparMeHTIB.

F'eHOMHI — SKi BUHMKAOTb B pe3ynbTaTi HEMpaBUIbHOIO
DO3XO/KEHHSA XPOMOCOM Mif YaC YTBOPEHHS raMeT.
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XpoMOCOMHI Mymauir

Jlynutikanisi — 1mosiBa J10JaTKOBUX (hparMeHTIB JUISTHOK
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XPOMOCOM

Jeaenis —
» IHBepciag — MOBOPOT OKpeMuXx AUISHOK Ha 180 rpamyciB
¢ TpaHciaokaiis —
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Henenus

BUITAaHHA OKPCMHUX YaCTHH

OOMIH CerMEeHTaMU
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Hynnuxauusa



"X" xpomocoma — aTo
oAHa U3 ABYyX
XpPOMOCOM, KOTOopble
onpeaensaroT nNon
YyenoBekKa, XXeHLUNHbI
UMELOT ABe TaKue
XpPOMOCOMbI, B TO BpeMHA
KaK y My>X4uH X n "Y"
XpPOMOCOMbI, MO3TOMY Y
Marib4MKOB 4alle

T BCTpevyarTcH npobrnemsbl

ABCDE A | X~ XPOMOCOMOI, YeMm
L L H'E’.‘E"g’g' y Aesoyek. OgHakKo

XeHLWHMHbI MOTYT

ABCDE. mascnokams ABEC.D nepeaasaTk AecheKTHbIe
e B e reHbl CBOMM CbIHOBbSIM.

ABCDE. neneun " ABCD [\é; YMCTBeHHas oTCTanocThb

A Mgty Ha TPUALATL NPOLIEHTOB
yalje BCTpe4vyaeTcs

ABCDE, prowss ABCDEE | oot e v

s o ey | | e o




ABCDETFG ABCDFGH ABCDETFG ABCDEFG
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ABEDCTFG KLMFGH ABEFG ABCDECDETEG
Husepcua Tpancnoxanyusa Henenus Hynnuxanua

XpomMoCcoMHi MmyTauil



HMCOMISI — HASIBHICTb Y 3UI'OT1 TPHOX OJIHAKOBHX
xpoMocoM XXV (repmadpoauTr3M)

v MoOHOCOMisEI — HEHOPMAJIbHE PO3XOMKECHHS
XpOMOCOM IIlJI 4Yac MEWo3y, KOJIM B 3HUIOTI
BUSBIISIETHCS TUIBKU OJHA 13 HAPHUX XPOMOCOM

iy Meio3 — aineHHa agpa
i"' ﬁh"-‘ Diploid {(2N) parent call . . . .
) eyKapiOTUYHOI KNITUHM i3
Melio3s — 3MEHLUEeHHsAM 4Yucna
» 4 o aid ¢
XpOMOCOM B [Ba pasa
Sl Caetating ot (cTaTeBi KNiTUHK)

two chromatids

(GR\ = (oo S y ... Four haploid (N)
ﬁ; V53T progeny cells
- o e -




v BpomxkeHi (BMpOIKeHi) X-0M — BHHHUKAKOTH M1 Yac
BHYTPIIIHBOYTPOOHOTO PO3BUTKY IUIOAY IPH A1l HA HHOTO
PI3HUX HECIPUATINBAX YAHHHKIB.

JICKC TaKMX BIUIMBIB Ha ILTI 3 OOKYy OpraHI3My Marepi
— HAa3UBAETHCS MaAMEPUHCLKUU eheKm.
v Cxpewennsa ocna i Koounu i niaio po3eueacmsvcsa 6 ympooi koouiu —

MY/ (6e1UKa M-HA 3 2APDHUM eKCmep ’EPOM | KOHCIUMYUIEND), AKWLO
8 ympooi ociiuuyi — 10uax (HU3bKOpocjia m-Ha)

Aeub 1. 3anNiJHEHHR Aenb 2. [lsoxnitukKHa ctapis | AeHs 3. Mopyna AeHb 3. PanHa Hnactoumncra

L of 0" P

BHyTPiWHA
KMHTHHHA Maca







——armopu Rt euRITURA IgMETIOREY B pOORERTXY——

aHOhéﬂlU

lnokcia MaTepUHCbKOIro opraHiaMy — npu HecrTaui
O, B MOBITPi, MOraHa BEHTUNSLIsl, CKYNYEHHS, XBOpobu
néreHb mMaTepi, CCC (BILI,CYTHICTb oyen, 3arnbenb
oAy, po3nBOEHHS MiAHEDIHHS).

HepocTtaTHiCTb XMBNEHHA — Hectaya Moay,
npu4yMHa 306y, BiT. A — KepaTuT, Aedopmallia Lenenu,
BIT. [l — paxiT, BIT. E — napaniyi, nape3u.

Ois BipyciB — {lWyp, YyMa — BIACYTHICTb KiHLBOK,
PO3/BOEHHSA NiAHEOIHHS.

BakuuMHaUifa — CBMHOMATOK nocnabneHnMm Bipycom
YUyMn — HabpsakK, aedopmalis HUPOK, AeeKTN HOCY,
PO3CMOKTYBAHHS MNnoAiB, HAOPSK MO3KY.



Ais XiMiYHUX | NIKapCbKUX npenapaTtiB — 6araTto xim.
PEHOBUH, AedAKi NIKAPCbKI | HAPKOTUYHI Ailo4YX Ha BariTHUX —
LLYOTb HOPMaNbHUN PO3BUTOK M104Y, BUKINKAOTb

. i,-cefeHy, BicMyTy 36i/1bLUYIOTb
YMCNO BPOMKEHMX aHOMaAsiN, ankanoianm BUKINKaloTb AedeKTu
yepena, roJIOBHOrO MO3KY Yy ArHAT. TepaToreHHUMuU
B/1IACTUBOCTSAMW BOJIOAIOTb METUNIEHOBUU CUHIN,
cynbdaHinamian, ankororsib.

FopMOHanbHi (haKTOpPMU — iHCYNMIHOBUWN LLIOK BariTHUX TBapwH
MOXXe NPU3BECTM A0 BIACYTHOCTI HIr y nnoais. PisHononi
61IM3HATa Y KOPIB, HEPIAKO ABMSAIOTLCA 6e3nniAHUMN (TEeNNYKN)
Y 3B'43KY i3 HEraTMBHUM BM/INBOM CTaTEBUX FrOPMOHIB BMUKa.
[iApOKOPTU30H, AKMN 3aCTOCOBYOTb Ha MOYATKY BariTHOCTI Y
MuLLEN, 36inbLUYE BipOriAHICTb MPOSABIEHHS PO3ABOEHOIO
NiAHEOIHHA Y TBapuH.

@DIi3NYHI YUHHUKM — IOHI3YIO4i NPOMEHI, rinepTepMis, TpaBMM.




KoHcTUTyLis — Le CyKynHiCTb aHaTOMO-
cizionoriyHnx ocobnmeocTen LinicHoro
OpraHi3My TBapwH, 3yMOBJIEHa CNaZKOBICTIO i
0COBNMBOCTAMM iHAMBIAYASILHOrO PO3BUTKY, LUO

BUSIBNISIETbCSA XapaKTepOM NPOAYKTUBHOCTI Ta
CBO€pILI,HICT}O PEAKTUBHOCTI. TUMWN KOHCTUTYLII:

ANXaNbHUW;
TPaBHUW;
M'A30BUN;
aCTEHIYHUM
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Mexpoau wikipn, -
. uxanm‘-fuu‘mn aHeMII; ‘
R — ' rinepnnasisa cepus.

. "“CynuHHa HepgoOCTaTHICTb

VS.city.zt.ua









