Jlexknus 1. Tema: ConepskaHne HAyK IUTOJOTHS ¥ rThcTosiorus. Mcropus
MeTonbl UCCIETOBAHUSA B TUCTOJOTHUHU U ITUTOJOTHU,

HCJII)Z ]_IaTI) NnpeacraBJaCHUue 0 MECTC TMCTOJIOI'MHA U TUTOJIOI'MHA B KOMIIVIEKCE OMOJIOIrHYECKHX HAYK

KnroueBble cnoBa: K/eTka, TKaHb, OHTOreHes, MUKPOCKOTI

Lutonoruma - HaAYKa O K/1ETKE

[ncronorusa - HaYyKa 0O
CTpOeHUN, Pa3BUTUU 7
HKN3HeaeATeE/NIbHOCTHU TKaHen
HKNBOTHbLIX OPraHN3MOB.
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VicTopng

1665 — PobepT lTyk Habmwoaan 1 onvcan KNeTky npobKoBOro
AEPEBa

1670-e roakl — M.Mansnvrv n H.IFpior onvicany B pasHbIX opraHax
PACTEHVM <MELLOYKW, WiV RY3bIPEKV>» Vi NoKazaiy LUMPOKOE
PACHPOCTPAHEHME, Y. PACTEHNN KIETOYHOO CTPOEHNE

1675 — AHTOHV BaH JIEBEHFYK Habiroaasi CHeEpMaTo30MakI,
MVKPOORFaHMBME! 1 MPOCTENLLIMX

B 1831 roay Po6epn BpayHal onvchIBaET AP0 M BbICKa3EIBAET
NPEANOHOXKXEHVIE, UTO OHO! IBJIFETCS COCTIaBHOW YaCTibio
PACTMTENBHOV KIIETKY
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AHTOHM BaH JleBeHryk






Paramecium

ﬁ Human red ‘?e virus

Elephant

m Hen agg
Giant

sequoia ‘Adurt hum&n

blood cell {Hi

® | N\

Human egg Bacterium

Amino
acid

%lﬁn\

lhus
% Hydrogen
Protein at?m

100m 10m 1m 10cm icm 1mm 100um 10umium100nm10nm 1nm 0.1n

TR T T T T T T L

LIGHT MICROSCOPE




¢

¢

CBeToBas MNKPOCKOMUA

OCHOBHbIMN XapaKTepPMCTUKaMU Joboro MUKPOCcKona ABMAIoTCS
pPaspellanlas CHOCOBHOCTb Y KOHTPACT.

Paspellaruas CHOCO6HOCTL - 570 MHVIMalibHOE PacCTogHME, Ha
KOTOPOM HaXxeAdTcdl ABE TOUKM, AEMOHCTPYPYEMEIE MMKPOCKOMNOM
PasAesibHo. PaspellieHe YeioBEYECKOO) [Jia3al B PeEXXyMe
HannyYIero BMaeHnS paBHo 0.2 MM.

KOHTPaCT MBeOPasKERNS - SN0 PasBUME; SPKOCTEN NB0BPaKeEHVIS 1
MOHa. ECHV aT0) pasivuvie cociiaBiigen MEHEE 3 -4: Y%, T0) ElO
HEBGOBMOXKHO VIIOBVL: H I1aB0M|, HI eTeoniaCTIHKOV ; ToRAa
NBOOPAMKERVE OCTIAHENCS HEBAVMBIM), AaMKE, ECHIVI MUKPOCKON
PASpPELIaET ENG AET Ak



OrpaHn4YeHnss CBETOBOM

MWKPOCKONNW
¢ lnHa cBeToBov BoJsiHBI 400-750 HM

® Ecnv AnvHa CTRYKTVPL! MEHBLIE YUEM
HOMOBVHAa ANVIHBI BOJIHBLI, TaKom
OOBEKT OVAET HE BULEH

* ipenes pespellieHVEI CBETOBE0M
MKROCKOREFZO0FHM



MeToabl CBETOBOW MUKPOCKOMUNA

MeToa CBEeT/Ioro nong

MeToa TeMHOro nong

[TonsgpunsaunoHHass MUKpPOCKOMNuS

MeToa ¢»a30BOro KOHTpacTa

MeToa nMHTEpdEPEHLIMOHHOIO KOHTpAcCTa
MeToAa nccnenoBaHnda B CcBeTe NIOMUHeECUeHUNNn

MeTon HabnwaeHus B yibTpadUONETOBbIX
ny4dax

MeToa HabntoaeHns B MHPpaKpaCcHbIX ny4dax

MukpodoTorpadmpoBaHmne 1 MMKPOKMHOCHEMKA



ONEKTPOHHAS MUKPOCKOMMS]

® VIcrnoib30BaHVE NOTOKOB S/IEKTPOHOB
B3dMEH CBEia

® SIIEKTPOHbBI MOKY.CPYIOTCS
MaFHVmaMy, ar He CrekagHHBIMY
AVIHSaMV

* PaspeliaioiiaF CHoCEBHOETE A6 045 Hiv



Jlekunna 2. Tema: YuyeHue o knetke. OpraHusaumsa omomemopaH,
XUMUYECKMUIN COCTaB rmanonnasmMbl

LHenb: caoopmypoBaThk NPeAcTaBieHne o KNetTodHom Teopuv 1 eANHOM
CTPYKTYPHOM U XUMNYECKOM CTPOEHNV KIIETKM

KriroueBbIe CroBa: KIETOYHAS TEOPWS, LUnToMnasma, OpraHenina,
MEMBpaHa

PasByme KjeTouHoM Teopmn

® Mammac UwenaeH
* Jeoaop iBaHH

* Pyrienb@: BpXxes
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Kineto4yHada Teopud

B 1838-1839 rr. Teogop LLIBaHH n HEMeLKNN 60TaHUK
Matrunac LLinengeH copMynmnpoBasin OCHOBHbIE M0JI0XKEHMNS
KJIETOYHOU TEOPUN:

1. KnheTtka ecTb eAMHMLA CTPYKTYpbl. Bce >xuBoe
COCTOMUT U3 KJIETOK U UX NPpOoU3BOAHbIX. KNeTKkn Bcex
OpraHM3MoOB rOMOJIOrM4YHbI.

2. Knetka ectb eaHuuUua PyHKUNN. ODYHKLUMNMU
LLeJIOCTHOro opraHu3amMa pacnpefesieHbl no ero
kKnetkaM. CoBoKynHasa AefATe/IbHOCTb OpraHm3aMa ecTb
CyMMa >XU3HeaeAaATesIbHOCTU OTAeJIbHbIX KJ/1eTOK.

3. Knetka ectb eaguHMLla pocta M pa3Butusa. B ocHoBe
POCTa U pa3BUTUA BCE€X OPraHU3MOB J1€XXUT
o6bpasoBaHMe KJ1EeTOK.



CTpoeHme nrnasmarTnyecko MeEMOpaHbI
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protein protein
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KrneToYyHble KOHTaKThI

® PacreHn4 [Tnasmoaecmsl
—lnasmMeaecMbl

® KVIBOTHBIE
= Sanvpailiye
= ClHenmgmLIne

= NOMMVHVKalVGHHEIE
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JNlekuusa 3.

MeMbpaHHble OpraHesnsbl KJIEeTKU:
LMTOMN/1a3MaTUYEeCKasa CeTb, MNIACTUHYATbIN KOMMJIEKC,
IN30COMbI, MEPOKCUCOMbI, MUTOXOHAPUMN.
HemeMbpaHHble opraHennbl KNeTKn: pubocombl,
LINTOCKENET, KJIETOYHbIN LEHTP, PECHUYKU N XKIYTUKMN,
BK/TIOYEHMUS.

Llenb : chopMmupoBaTtb NpeacTaB/ieHUe CTPOEHUE U
(PYHKLMNAX KJIETOUYHbIX OpraHesnn

KnioueBble Cc/10Ba: BaKyoJib, 3HAOMNa3MaTUYECKaAs CETb,
AnnapaT FonbAXXW, TN30COMbI, LUTOCKENET, MUTOXOHAPUS

'..._ b . SRy 1 LI — = -
® _-_-:" ] T " b ua oR\ v ' n
= -.“-'I:‘l.!q e 0 ap 8 qu,.—_‘e 5 S Il--. i
B g 0B L .| £ 1% - #p p® g
w2001 BrogksiGdles Thdmeon tedrnjng Foa By k.




MemOpaHHBLIE opraHensbl KINeTKN

LTonmasMaTnyeckasd CEeETb
Annapat [FembaMmn
JINBOCOMbI,
NEPOKCCOME!,

MVNOXO A PVISVIRNII G I )S)
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CNHTE3 BEJIKOB HA CBOBOAHbIX N CBA3AHHbIX C NP PUBOCOMAX
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NEPOKCHNCOMBbI







FNAOKUA SHOONNA3SMATUYECKUA PETUKYTYM




MUTOXOHOPUA

inter membrane space
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Ribosome .
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DTUOIJIACTbl-nepexoaHble CTPYKTYpbl OT NMpoTonJacta K XJ10ponjiacTty
CO C/IOXHbIMU pelleTyaTbiMMU CTPYKTYpamum (NponamMensiapHble Tena).
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HemembpaHHbLIE OpraHEb|

KINeTKWU
PnbocomMbl

Hymockener
KAeTeouHBIV WeEHTD
PECHMUKII A KAV
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LinTockemer

Microtubules

Intermediate
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* OCHOBAa KIIETOHHOW MOPMEI I

BHYIIPEHHEN OpraHsalmy

* eSBoNFET OphaHENaM
ABVIaTibEl BHVAPV KINETORK
OOECHEUVBAET NOLBVMHOCTE
CaMOVI Kl ETK
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MuKpoTPYOOYKN ySenuHu:

TyOynuHa

¢ CamMbivi 6onblLUOV S/1eMeHT
¢ CocrnouT vs TyOyJinHa

® BOSHWKAET 13 LeHTPa
OpPraHsalmy
MKpoTpyooYeEK (LIOMIF)

® BeBJIEYEHEI B
MEPMVIPEBAHN MO PMbBIL
HBVPKERS I KIIETOHHON0
HENEHNS
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® CocrTodm U3 aKkTuHa

* NprHVIMaloel: YUYacTvie B
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[IpoMEXyTOYHbIE (DUTaMEHTI
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Jlekuums 4.
AApo, ero CTpyktypa, XMMU4YecKkumn cocrtas. Aapbiuko. Mopdonorusa
MUTOTUYECKUNX XPOMOCOM.

Llenb : chopMmupoBaTthb npeacraBsieHue CTpoeHne n PyHKUNAX
KJIETOYHOro sapa

KnroueBble cnoBa: 54p0, HyKeonaa3ma, XpoMaTuH,
AAPbILLKO,XpPOMOCOMA

CTpoeHne dapa

ApepHas obonoyka

Hykneonna3wma

AOPbILKO
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ApepHasa membpaHa

¢ [IBe Hapy kHble buavinnaHble MEM6paHb

*® Ha BHYTPEHHEV MOBEPXHOCTI MECTa
NpUKpenAeHns AHK

Nuclear pore bilayer facing cytoplasm Nuclear envelope
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Jlekuus 5.
KnetouyHbiy uukn. Mutos. Meunos.
lNonvnnounaus. latomornsa MMUTO3a.

Llenb : chopmMupoBaTh npeacraBrneHue
cTpoeHne un PyHKUMSAX KIeTo4YyHoro aapa
KnroueBbie crnoBa: apo, HYKNeonnasva,
XPOMamyiH, SaPLILIKO,XpoMoecoMa



KneToYHbIN LUNKIT

RNA, Protein Mitosis, Cytokinesis
Lamin
NS Hl
:  Abl
i Cyc B/A VA Cyc D s
CDK1 CDK4,6
A

DNA, RNA,
Protein RNA, Protein
" P53
Cyc A CyC E . PRb
CDK?2 CDK?2

Enic, Niederhoiier
SIU-SON




KomnebaHne YypoBHSA LUMKIINHOB B
TEYEHMW KIETOYHOrO LKA

Cyclin-dependent kinases

Cdk4 Cdk2 Cdk1
4 \4 N ~
cyclins D E A
o | | | |
' ' | ]
\Y/ G, S G, " G,
Start

dasa KNneTo4yHoro LHUKI1a



KNeTo4YHbIW LUKA 3YKAaPUOTUYECKNX OPraHM3MOB

2 rNaBHble CTaguu:

e IHpepdaza (3 ctaann)
- OHK He KoHAeHCcMpoBaHHaA(= XpOMaTUH)

e MutoTn4yeckoe aeneHune knetok (4 cragun)
- AHK koHAaeHcupoBaHHasA(= XpOMOCOMbI)






Cragumn MUTO3
4 a3bl:

1st —Npoga3a

2" - MeTtaa3za
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chromosomes
decondensing

pinching of cell
Lﬁembrane at equator

ruUclear envelope
reforming
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Jlekuusn 6. 'mbenb knetok. Hekpo3 n anonTos3.

Llenb : cpopMmupoBaTb npeacraB/ieHne MexaHusMmax rmbenm knertok
KnroueBble cyioBa: HEKPO3, anonTo3, Kacnasa, anontnyeckme tenbLa
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