


J Kmituna — HaiiMeHIA KHBa
3 cucTema, sKa MOXE 3I1MCHIOBATH
| w,* KATTEBl (PyHKIII. ToMy KINTHHY
i ',aaq Ha3MBAalOTb  OCHOBHOK  CTPYK-

Wawes | TYypHOIO i VHKI1OHAJIHHOIO
OIUHHULIEIO )KUBOTO.




Brepiie mo0ayuTv KINTUHU CTAIO0 MOXIUBUM y XVI-
XVII cT., Koiu 0yn0 BUHAKIEHO MIKPOCKOIL.
Ynepie modadyuB 1 ONMCAB KIITUHY aHDIIACHKUN BYCHUH-
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L] Cb0200HI MIKpOCKONU € CBIMNOBI, CKAHYIOUI, €/1eKMPOHHI.
Bouu oOockonani wuacminvku, wo HeMae HI EOUHOO
OpiOHO20, MIKPOCKONIYHO20 NPUPOOHO20 MIAd, SKO20 He

| § Hayky mipo Oyznosy,
 (GyHKUil Ta pI3HOMaHITHICTh
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v llepecsiouumuces y momy, uj0 pociuHu nooyoo8aHi 3
 KJIMUH MOJICHA, HABIMb, He Malo4u MIKpockona. Basamu
Oyoice cmuene 01yKo, M SKIimb Ka8yHd, aneibCuty,




Y Tim  OararokJIITMHHHUX  OpPraHi3MIB  KIITHHH
CIICI1ATI3yIOTbCS HA BHKOHAHHI OKPEMHUX JKHUTTEBUX
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KniTNHHAa
Teopis

% Bci pocaunu ma meapunu cK1adaromsCsl 3 KIimuH,

s* Pociunu ma meapunu pocmyms 3a paxyHoK YME0OpPeHHs
HOBUX KAIMUH,

Knimuna € Hatimenuioro s cueor oOuHuyer i no3a
KJAIMUHOIO HCUMMS He ICH)E,




BAaasMopecMma
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KJ‘IITI/IHHa

o Knimunna ob6ononka — ye uwacmuHa KIIMUHU, WO
BIOOKDEMIIOE 11 8I0 O0BKIINS MA 30IUCHIOE 3 HUM OOMIH
DEUOBUH.

o Jlo i1 cknady exooumbvb yenrono3a, wo HAOAE MIYHOCMI
KJAIMUHI, CAy2YE ONOpol0 ma 3anodicae po3pusy KAimuHu.




LinTonnas
Ma

& Ilumonnazma — eHympiuHe cepedosuuye
knimunu. Ocobnusicmioo il € HanipioKuu
cmaH, wo 3abe3neuye 30amuicms 00
BHYMPIWHbOKIIMUHHO20 — pYXY.  3a805KU

bOMY YUMONAA3MA 30IUCHIOE MPAHCNOPM




OpraHe -

¢ . . . '
o Opzanenu — NOCMIlHI CMPYKMYpU KAIMUHU, SKI BUKOHYIOMb -
eracmusi im QOyHKYIl i KIIMUHAa ICHY€E K €OuHe yie.




OKpy2ie
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wo peeynioe 6ci npoyecu



Bakyo

< Bakyoni — opeanenu, 3anoseHeni
KaimuHHum cokom. Lle piouma, wo €
PO3YUHOM UYKPIB, MIHEPAIbHUX COJlel,
OpP2AHIYHUX KUCAOm, NI2MeHmie ma
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] [lnacTuaum — OpraHe/H, IO HAABHI JuiIe B / }/
POCJIMHHHUX KJIITHHAX. ]

] BoHu € TpHOX THIIIB:
XJA0POIIACTY — 3€JIEHOI0 KOJbOPY, 3aBISAKH
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OCHOBHI npoLecy

XUTTEQIANBHOCTI POCJIMHHUX KT ITUH

OcrnosHumu npouyecamvu, uwo
3a6e3neqyi0mb HCUMMA

POCIUHHUX KJIIMUH €:

1
2
3.
4
5

OOMIH PEUOBUH;
MPAHCNOPI PEYOBUH,
OUXAHHA,
picm,
NOOLI KAIMUHU ...
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LLlo Take KniTuHa?
LLlo cninbHOro B ©yOoBi KNITUH XXUBUX

OpraHi3miB’?

—
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K/IITUHA TBAPUHMU ...

... KIITUHA POCJIMHHAU



KIIITUHHE AAPO

AlpepHbie nopbl

1€ HallBaXKJIMBIIIA Hormn JHK
yacTHHA KIITUHH. BoHO € Maiixke y
BCIX KJIITUHAX OararoKJIITUHHUX

oprasismis. Oprasismu, KJIiTHHU SKUX P s, 1N Ogonowa sape
MICTSTB SIAPO, OTPHMAJI Ha3BY af WAYELE
4 3 A 5 : A N ’-’,' \ g BHyTpeHHARA
eyKap1oTiB. KinTHHHE AP0, MICTUTE T N wewGpara
HK- pe4oBHUHY CIIAJIKOBOCTI, V SIKiM WA e
A y , a1

3amn(poBaHi BCi BIACTHBOCTI
KJIITUHH. R

DYHKIUUA CTPYKTYPHI

OO0meH BemecTB MeK1Y SIAPOM M HUTOIIA3MOM

HapyxHasi 1 BHyTpeHHsIss MeMOpaHa

Kukoe BelecTBO, B €ro cOCTaBe - 0eJIKM ,, ITO BHYTPEHHSS Cpela siipa — HAKOIJIEHUE
(hepMeHTHI, HYKJIEHHOBbIE KMCJI0ThI BelleCTB

Conep:xut mostexyabl JJHK u 6estox Cunre3 pudocomuoii PHK

Conep:kuT Hac/IeICTBEHHYI0 HH(opMauuio,

Conep:KuT XpoMOCOMBbI 1 0eJIOK
Aep P xpansinyrocs B mojiekyiaax JJHK
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Entire mitotic
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30epiranus
CIIAJIKOBOIL
ingopmamii

KIIITUHHE AAPO

¥ reH (IUISHKA
JTHK)

Perynsimist
O0OMIHY
PEYOBHH Y
KJITHHI




2OMOCOMHU

XPC SKIIAJAETHCS 3 IBOX

—— Xpoma'm bl JII oAy saapa crac
JOMAaTHUIHOIO.
H

HACTYITHOTO TOALTY Y

[lepBuunas nepersxka KOXKHO 1 JOOYNOBY€ETBCA ApyTa
(ueHTpoMepa) -

ad  Xpomocomu PBUHHY MEPETUHKY,
BTopuuHas nepersxka Ha K11 pa OBaHa LICHTPOMEDA;
NEPETUHKA JUIUTE XPOMOCOMY Ha J1Ba
CnyTHUK njiedya OJIHAKOBO1 UM P13HOI JOBKHHH.

[Ineyo 0

XpomatunoBi cTpykrypu - Hocii JIHK - /THK ckinanaerbes 3 JUISHOK - reHiB, 110 30epiraotb
CNAJAKOBY iH(popMAaILil0, 110 MEPEeIAETHCS Bil MPeaKiB HAIAAKAM Yepe3 cTaTeBi KIITHHHA. Y
xpomocomax cuuresyThes JTHK, PHK, IO CJIYKATh HEOOXIAHUM ¢paxTopom nepesa i

- CHa/IKoBOI iH(opmawii npy Mol KJIITHH i O0YI0BI MOJIEKY.I 0iIKa

B 3aexHoCT1 B1JI pO3TalllyBaHHS [IEPETUHKA
BHUOKPEMJIIOIOTh TPU OCHOBH1 BUJIM XPOMOCOM

1) piBHOILUIEY1 — 3 TIJIEYMMA PIBHOI IOBXHUHH;

2) HEep1BHOILIEYl — 3 IJICUMMa HEPIBHOI JOBKUHMU;

3) ogHoruieyl (MAJIMYKOBHUIHI) — 3 OJHUM JOBIAM
IHIIMM JTy’K€ KOPOTKHM, JIe/Ib TIOMITHUM ILICUCNE
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fapo * XpOMOCOMBI
Xpomocona

aopevs - AMCIOTCSA B A/Ipax
BCCX KIJICTOK.

XPOMATHH

o Kaxnas
XpoMocoma
COCPIKUT
HaCJICACTBECHHBIEC
UHCTPYKIIUH -
I'€HBI.

cuwndpo-
sanu 6 1953 r. Opurancxue

yuense Opancnc Kpux
cnesa) u Posannmpa
PANKAUK BMECTE C aMepu-
KANCKMM BHOXHMUKOM
Pxeamcom Yorconom
(cnpasa).

Crpyxrypy AHK

Aesoxcnpubonyrnenno-
san xucnora ([AHK)

Aee yenn AHK 3axpyvens
8 ABORHY0 CNUpans



1. YcTaHOBITH BiANIOBIAHICTH MIK CIIOJIYKAMHU, AKI
BXOAATDH 10 CKJIAAY KJIITHH, TA IXHIMHA

XapaKTePUCTHUKAMU
Cnoayka XapakTepucTuka
1 nemronos3a A craHoButh 1-1,5 % Macu xniTuHN
2 MIHEpaJibHa
ClJIb b Hasae COJIOIKOTO IMMPUCMAKY MJI0aM
B Hajnae xaiTHHI IPYKHOCT1, BU3HAYAE 11




2. YCTAHOBITHh BIINOBIAHICTH MiXkK CIIOJTyKAMM, AAKI
BXOASATH /10 CKJIAAY KJIITHH, TA IXHIMHA

XapPaKTePUCTUKAMH
CnoJayka XapakTepuCcTHUKA

1 O11KH . .

A BILIMBaIOTh Ha BCI JJAHKK OOMiHY PEYOBHH,
PETYIIOI0UH ITPOLIECH KUTTEISTBHOCTI
2 mmaun b 3a0e31e4uye TpaHCIIOPT O POCIIMHI
PI3HOMAHITHUX CIOJIYK
3 ykpu B Hamar0Th COIOAKOTO MPUCMAKY ILIOAAM
4 BosIa I" BIAKIIQJAr0THCS PO 3amac y 0yJab0ax KapToIl

JI HaUMOIIUPEHIII TXHI MPEACTABHUKH - 5KUPH




3aBaaHHA “XpPeCTUKU-HYJIUKH’

BigumrykanTe npsiMy JITHIIO O TOPU3OHTAJ1, BEPTUKAJI YU
JI1aroHall 3;
1) XIMIYHHUX €JIEMEHTIB, 110 BXOAATH JI0 IPYIIH €JIEMEHTIB,
BMICT SIKHMX Yy KJITHHI CTAHOBUTH OJIM3BKO 98 %:

'Hampii *Maezniii 3Cynoyp

*Depym >Himpozen SHoo

"Oxcuzen STiopozen ’Kapbon

2) XIMIYHHX CIOJYK, K1 HAJIEKATh JO HEOPTraHIYHUX

lconi ’gyenesoou Sniniou
46. 5 . . 6 oo .
LIKU MIHEpaNbHi | *HYKIeIHOBI
Kuciomu Kuciomu
7 81 rms 9 0
KpOXMAb | *KIIMKOBUHA 8004




VIITOTUYHMIA NoAiIN KMiTUH

(a) Interphase (G,) (b} Early prophase {cl Late prophase {d) Metaphase

Centrosomes Spindle poles Kinetochore
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{e) Anaphase {f} Telophase {g) Interphase (G,)

Cleavage
furrow
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- KNITUHHUM umnkn

da3un KNITUHHOIO UuKny

© |HTepcpasa
¢ Gl-dhaza -
NOCTMITOTUYHA
(MpecuHTeTMYHA)

¢ S-thasa — CI/IHTeTI/Il-IHa

* G2-thasa —
MOCTCUHTETUYHA
(MpemiToTnYHa)

© MiTo3
© LlnToKiHe3

' Touka pechuKui'l'



CI>a3|/| MITO3Y

uHrepdaa — npodaza — ueradaza — aHadaza —1enodasza —UHTOKIHE




SaBaaHHAa ‘tOHi kpocBopAUCTA®

1 S 1. Ilmactuma, 1O MICTHUTH

XJI0POPLIL.

2. HeopraniuHa CIIONIyKa,
BMICT SIKOI MOXE CTaHOBH
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