


LinTonorusa:
BYepa, ceroaHs,
3aBTpa...



Llenun ypoka.

1) O6o0WnTb 1 YyrNyouTb 3HAHUS:
- OO aTtanax CTaHOBIEHUS KNETOYHON TEOPUn
- O coBpeMEeHHbIX MeToAAaxX LUTONornm

- O cTpoeHnn N PyHKLUNAX OCHOBHbIX YacTEN
KIETKM

2) OxapaktepusoBaTb OCODEHHOCTH
9YKapMOTNYECKOU U MPOKapUOTUYECKOU
KNETOK.

3) PaccmoTpeTb OCHOBHbIE HanpaBieHUs
pa3BUTUA NPUKNagHOW LINTOMNOMMM.
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UcTopus
N3YYeHUSA KINEeTKHU



JTanbl
CTaHOBJIIeHUsA
LUTONIONNMU







PobepT YK

Cpes npoOKU C AYERKaMu - "KAeTKaMu'"

BBen B HayKy TepMUH «KrneTKay.



AHTOHU BaH JleBeHryk




PobepT EpoyH

OTKpbIN 940p0 B
npoTonnasme

pacTUTENbHON
KNETKN.




Kapn bep

B 1827 rogy onucan




MaTtTuac LUnenaaH v Teopop LLiBaHH

1838-1839r. Co3pgaHue KneTo4HOU TeOpPUMN.



Pyponbd Bupxosn







OCHOBHbIE NONIOXEeHUsA

COBPEMEHHOMU KIeTOYHOU Teopum.

Knetka — anemMeHTapHas mBasi cMctema, OCHOBA
CTPOEHUS, XKN3HEOAEATENBHOCTU, PA3MHOXEHNSA U
MHONBUOYaNbHOrO pa3BmUTUS opraHmama. BHe
KMETKN XKU3HU HET.

HoBble KIMeTKM BO3HMKAIOT TOMNbKO nyTem
AelrieHnd paHee CyecTBOBaBLUNX KITETOK.

KneTkn Bcex opraHM3mMoB CXOAHbI MO CTPOEHUIO U
XUMNYECKOMY COCTaBY.

PocCT 1 pa3BuUTMe MHOIOKINETOYHOIo opraHm3ama -
cneacTBme pocta 1 pasMHOXEeHNAa ogHOU nnu
HECKOMbKUX NCXOOHbIX KIETOK.

KneTto4yHoe cTpoeHne opraHn3mMoB —
CBUOETENbCTBO TOr0, YTO BCE XNBOE UMEET
eJMHOE NPOUCXOXOEHNe.



CoBpeMeHHble
MeToAbl U3YyYEeHUN
KNeTOYHbIX CTPYKTYP.






— CyCneH3uns paspyLueHHbIX
KNEeToK

Hapnocano4Has
— XMNOKOCTb

;

Anpa Hanocano4dHas
— )KVI.D,KOCTb

MuToxoHapwun Hapnocapno4vHas
)KM,D,KOCTb

JInaocombi
— PacTBOpumbie
Pu6ocombl bepmeHTL! 1

HYKJIEMHOBbIE
KNCNOTbI




MeToo MeudyeHbIX
aTOMOB

dnyopecueHTHan
MUKpOCKoNus



MeToa peHTreHOCTPYKTYPHOro
aHanu3a

PacnonoXxeHne atoMoB B KpucTanne.






KneTouyHble
CTPYKTYPbI U UX

PYHKLUM.












LinTonnasma.

YKnBOTHas KneTtka PactuTtenbHas Knetka



MemOpaHHbIle
opraHesnsbl KNeTKu
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1) OTpeneHne KNETOYHOro COAEPXXMUMOro KNETKM OT
BHELLUHEN Cpeabl;

) Perynaums obMeHa BeLWEeCTB MeXay KIETKON 1 Cpeaou;
) OtaeneHuwe KNeTkM Ha KOMMNapTaMeHTbl (<OTCEKN»);
) MecTo nokanuaummn «pepMeHTaTUBHbIX KOHBEUEPOB>;

5) ObecneyeHne CBSA3N MeXAy KIeTKaMn B TKaHSAX
MHOIOKNETOYHbIX OPraHU3MOB;

6) Pacno3HaBaHWe cUrHasoB.
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PYHKLUNMU:

1)

TpaHcnopT BeLWEeCTB N3 O4HON
YaCTU KIETKU B OPYryIo;

PasgeneHune yutonnasmbl KNeTku
Ha «OTCEKU»;

CuHTEe3 yrneesogoB 1 NMNUAOB
(rmagkaga 3l1C);

CuHTe3 6enkoB (LwepoxoBartas
QlC);

MecTto obpasoBaHMa annapaTa
[onbaXu.

MemoOpanbI ¢ o1HOI
CTOPOHBI
CBfI3aHBI C
IHUTOILIA3MATHYECKOMI
MeMOpaHoi, ¢ APyroi — ¢
HAPYKHOU siIePHO




[MpenctaBnsaeTr cobon
CTOMKWU YNPOLWEHHbIX
«LUMCTEPH» C
pacwmnpeHHbIMn Kpasmu. C
HMMW CBSI3aHa cucTema
MENKUX OgHOMEMOpPaHHbIX
Ny3blpbKOB. KaXxgasa cTtonka
OObIYHO COCTOUT N3 4 — X —
6 — TN «KUNCTEPHY.
CTpyKTypHas eguHuua —
OUNKTMOCOMa.







{KLMH ANNAPATA TOMbAM:

1) HakonneHue 6enkoB, NMNNOOB, YrNEBOAOB,;
2) Moandmkauusa NoCcTynMBLLMX OPraHUYECKNX BELLECTB;
3) «YnakoBka» B MeMOpaHHble
Ny3bIpbKN OENKOB, NUNNAOB, YrNEBOAOB,;
4) Cekpeuns 6ernkos,
nunuaoB, YrNeBOAoB.;
5) CnHTE3 YyrneBoaos
N NUNUOOB;

6) MecTo 0bpasoBaHuNs NMU30COM.
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Iln3suc — pacwenneHue BeWwecTB | ‘ P ? G
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OMOXUMUNYECKUMU CBOUCTBAMU. ITU
Ny3bIpbKU ObINIM Ha3BaHbl IN30COMaMM.
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1) PaspyluatloT CTPYKTYPbl KNETKN NPUN UX CTAPEHUN;

L

2) lNpunbnmxatoTcs No 3HA4YEHUIO K MMHOLUUTO3HbLIM UMK
doaroynUToO3HBLIM BaKyonsm 1 U3NNBatOT B UX
NOSIOCTb CBOE COOEPXKUMOE;

) MNepeBapuBaloT pasnnyHble opraHn4yeckmne
YyacTuubl;

ObecneynBaloT OONONHUTENBHBLIM «CbIPbEM»
XUMUNYECKMNE N SHEPTETUYECKME MPOLIECCHI.

[lepeBapuBaloT HEKOTOPbIE OpraHoubl.
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(DYRIETNE BAKYOMEL:

MNnasnarnyeckan nenbpana

Unronnasma

MuToxXoRaADHA

Nmsocona

MHHOUNT D3HBIA NYIBPEX

SMA0NNAINITHYECKIR
ceTh

Xonnnexc
foneaxn

Prbocormel




NTOXOHAPUW

BHyTpeHHss BHewHasn
MaTpuke yemGpana MembEpaHa
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DYyHKIUYM MATOXOHAPHUHA:

1) Cuntes ATO.

2) KucnopogHoe pacIieIiCHUE
OPraHUYECKHUX BEIICCTB.






XJNNOPOIJIACTDI

Namenna  Tynakoun O6onouyka Kanenbka xwupa | Mlamenna
xnoponnacta e

Ctpoma




PyYyHKLUUA XNTOPONacToB:

1) OTOCUHTES.




NIEMKOMJACTbI

B KIEeTKax pacTeHumn.
ObpasytoTcs B
3anacarLinx TKaHAax
N KNneTkax

E anunagepmMuca.



PYHKLUMU NTEUKONacToOB:
1) CunHTeas.

2) HakonneHune n xpaHeHue
nUTaTenbHbIX BELLECTB.



XPOMOIIACTDI

Cxema cTpoeHus pacTUTENbHON KAETKH

OKpalicHHbIC
ILJIACTUIBI OOBIYHO
YKEJITOr0, KPacHOTO U
OPaH>KEBOTO IIBETOB



PYHKUUA XpOMOMNSIACTOB:

1) OKpalumBaHMe UBETKOB 1 NNOOO0B
N TEM caMbIiM NPUBEYEHNE
ONbINMTATENEN K
pacnpocTpaHUTENnen CEMAH.






CtpoeHue agpa

Hutn OHK

O6onoyka
sapa

BHYTpPEHHASA
MembpaHa

HapyxHas
membpaHa

AnepHble
\nopb!



XpOMaTUH =
OHK (30-45%) +
ructoHoBble 6enku (30-50%) +
HernctoHoBble 6enku (4-33%)






PyHKUUM AQpa:

1) XpaHeHne HacneacTtBeHHOU MHdopmMauum u
nepenaya ee JOYEpPHUM KIeTKam B npoLecce
OenexHuns.

2) Perynauua xxmsHenesatenbHOCTU KNETKU
nyTeM perynsaumm cuHtTesa pasrnnyHbiX

OenkoB.

3) MecTo obpasoBaHus cydbbeanHul, pndocom.



XpOMOCOMBI.







PYHKLUUN XPOMOCOM:

1) XpaHeHune HacrnegcTBeHHON
MHOpMaLUN.

2) NNepepava reHeTn4ecKkoro marepumana
OT MaTEPUHCKOU KNETKN K JOYEPHUM.



HemeMOpaHHbIe
opraHesnnbl
KNeTKMW.




Manasa cybbveanHuua

nPHK
TPHK
AMUHOKMUCNOTA

bonbLiasn
cybbveanHmua

MembpaHa )
aHAoNNa3MaTM4eckomn

cetum

CuHTesunpyemas
nonunenTnaHas Lenb

NH,




PYyHKUMKN pndocom:

1) Cbopka nonmnenTaHoOn
Lileno4ku (CuHTEe3 benka).



LinTockener.

[Tumockenem: 1, 2, 3 — sanemernmol yumockenema,
4 — membpana, 5 — JIIC, 6 — mumoxondpus




PYHKLUMUN LUUTOCKENeTa:

1) OnpeneneHne PopmMbl KIETKN.

2) Onopa gna opraHouaoB.

3) Obpa3oBaHMe BepeTeEHA AeneHuns.
4) YyacTtme B OBMKEHUAX KITETKW.

5) OpraHmnsaums Toka LuTonnasmoil.



KneTo4yHbIN LEHTP

LieHTpunonu KneTouHbin

MukpoTpy60ouku







PYHKUUN KNETOYHOro LUeHTpa:

1) Obecne4vyeHne pacxoXaeHUS
XPOMOCOM K Monkcam KIeTku BO
BpemMs MUTO3a UM Menoaa.

2) LleHTp opraHmnsauymm unTocKenera.



1 — HapyxcHas wacme
2 — nonepeumnblil
paspes ¥zymuxa

Ha ypoeHe 5,

3 — HapymcHas
UuUmonaa3mamuyecKa
Mmembpana,

4 — b6aszanvHoe menr







CtpoeHune NpoKapuoTUYECKOMU
KNeTKU

PUBOCOME HHE HIYTHE

O Bonodka
CTEHEA KNETEW

[INazmaTHiecKan MemipaHa
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[lpuknagHas
LuTonorus



CoBpeMeHHbIe acneKThbl
MUKpoOuonormm



CbeaoOOHbLI?!

MukpoObl




bakTepun — 3TO peKOpACMEHDI
KNeTOYHOro AeneHus.




-AOMaLLUHEeMY »

N3 MUKpPOOOB

«Xapkoe no







Mukpo©Obl npoTuB
BpeauTeneu.

Yuctaa Boga 6narogaps
paboTe MNUKPOOOB.



buoras cnacaet Tponu4yeckue
rieca.







IlaTonoruueckue
o0bpa30BaHNiSa, BO3HHKAIOIIIHE
BCAEACTBHE HAPYIICHUS
MEXAaHH3MOB KOHTPOAS
LENEHUS, POCTA 1
LU P EPEHITUNPOBKHY KAETOK.



Mo cMepmHocmu pak 3aHUMaem emopoe Mecmo rnociie
cepdeyHoO-cocyoducmabix 3abosiegaHul, no cmpaxy, Komopblil
OH 8Hywaem J1l00siM, - nepesoe. MHoaue mbicsidu
uccnedoeamersieli cmpeMsimcsi MOHSIMb €20 MPUYUHbI, Halmu
nymb K e20 npodbusiakmuke u siedeHuro. [Jecssmku
UHCMumymoe u comHu s1abopamoputii 60 8CEM Mupe
pabomarom Had amumu npobniemamu, obecrnevyueas ycrnex e
MOHUMAaHUU KaHUepoz2eHe3a U MeOJIeHHbIU, HO HEYKJIOHHbIU

rnpozpecc e npoghunaKkmuke u sie4eHUU paka.



Cxema nameHeHun
[EHOB, Y 4aCTBYHOLIX
OACIERL]

IE0IOONMALTAY

a) W3MeHeHUA
NpoTOOHKOreHOB
6) M3MeHeHUA
aHTHOHKOreHoB




22 KnetovHan
b eMBDpaHa

13Me HEHH bIA 7™
NpoTEWH




N

. HEKOHTpONKUpyeman

KoHTakTHOoe nponudepayna |
TOPMOXEHUE KNeTok

HOpMaJlibHbIE KJNIeTKH

A

OcoﬁeHHocm
neneHus KneTok

nuratenbHa




1 \ HOPMAnbHLIE KNETKH
B \ \~— /J Ommmenwue

< GaKTOPN. WHUYWMpYwouw e pocr 22 m'mepeuunpoeanw
onyxonu / | He AennICcH,

BUPYCH!

KaHUEpPOreHHbie ],
Beuwecrsa MHnumaums onyxonu:

@ NOBPEXAEHNE FNeHETUNECKOro
duanveckoe Y marepuana

| BOMEHC lBl‘le




MHTPE3NUTaNeEHanA
Heonnasua ctagma Il u il
PaK LWeKK MaTKK

HOPMANBHBIA HFY- MHthek A
IMUTENMIA MHTPEANUTaNLHAA

HeonnasuA cTagiA |

HOBLIE BMDYCHbIE

HHOEeKUMOHNDbIe

BUPYCHLIE YacTHUbI AHK Bupyca

WHTerDUPOBAHHAR
B FeHOM KNeTKH




NMonHasa yTpaTa KOHTpONA Hag
aeneHnem n audpcgpepeHUNPOBKON
KIeTokK

* KneTku He KOHTPONUPYIOT
KneTo4yHoe aeneHue

e KneTkm cnocoOHbI K
anddepeHUunpoBKe

 CTpyKTypa onyxonu
HanoOMMWHaeT TKaHb, OT KOTOPOW
OHa npowusolLuna

* Pasnun4aroT ebICOKO, cpedHe, MaJslo
n HedughghepeHyupyembie onyxonu

 BbICTPbLIN N arpeccuBHbLIN POCT
onyxonwu

e CnocobHoOCTb NpopacTaTb B
OKpY>KaroLime opraHbl U TKaHW,
KPOBEHOCHbIe U numdaTuyeckue
cocyabl ¢ obpa3oBaHMeM MmeTacTas.

e Onyxonb pacTteT MeaneHHo,
nocrteneHHoO caaBnvBas
npunexawime CTPYKTYpPbl U TKaHMW,

He NMPOHUKaA B HUX
 Kak npaBuno, TpyaHo nogaaroTcs

 Kak npaBuno, xopowo
XUPYPruyecKomMy fneYvYeHu1io,

noaaarTCA XUPYpPruyecKkomy
rieyeHunto,  YacTto peunguBupytor

* Pepnko peunauBupytoT



KpogsHoe pycio

Musazun

Llipryanpyionime
PAKOBLIE KICTKI

Hexpo¥Anontos

Paxosree £1CTen
Paxogan JIHK

NOHXKHOBEGHME NAKOBDIX
BKNOBEHOCHbIE COCYIbIC




bnotexHoONnorus.
[lepcneKkTuBLI
pPa3BUTUAL.



KnoHnpoBaHue pacTteHun




Oouur

Ha CT(%AVM "

MeTadgasbl
Knetkn Menosa
MOOYHOM «
Xeneasbl

KynsTuBmuposaHue

‘ YpaneHue sgpa
oouuTa

OaHOKNEeToOUYHbIN

3MOpPUOH ' Oonnwn
© —
KynbTuBmupoBaHue

PaHHuiA TpaHcnnaHTaums
3MO6pPUOH npUemMHon marepu




[lepBOE KNOHUPOBAHHOE XXMBOTHOE - MbILLb —
nossunocb B 1981 rogy. Cambit 3HAMEHUTLIN
KInoH — oBua donnu — «poaunacb» B 1996 roay.

Koraa loe KrnoHbl

2001 CLWA KoLKa Hukkm

2002 Kutaun KpPOJnK

2003 Ntanus XepebeHokK

2003 CLA oneHb

2005 Ntanunsa 14 nopocar

2005 CLA cobaka

2005 IOxxHasa Kopes adoraHckasi 6op3as
CHannu

2006 IOxxHaa Kopes BOSTYMLLbI

ncye3arwuiero snaa
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[lomallHee 3agaHue.

1. TloBTOpeHune rnasbl 2, n. 7-10.
(benges [.K., O6bwasa dbunonorusa. — M.:
[1lpocBelleHmne, 2011.)

2. [logrotoBmnTb COOBOLLEHUA Ha TEMY:

a) CtBonosble KneTkun. [lepcnektnea
MCNOJb30BaHUS.

6) 'eHHOMOANMPULIMPOBAHHBLIE MPOAYKThI.



Cnucok ncnosnb3yemMoun
nuTeparTypbl.

bengseB [.K., obwasa bunonornga. — M:
[1lpocBelleHune; 2011.

3axapos B.b., MamoHToB C.I., CoHnH H..,
Obwas buonorus. — M.:[lpoda, 2011.

[puH H., CtayT Y., Tennop 4., bunonorna s 3 1.
— M.: Munp, 2001.

PeHHebepr P., PeHHebepr U., OT nekapHn go
bnodabpukun. — M.: Mup, 1991.

[TnmeHoBa U.H., NumeHoB A.B., Jlekunu no
obLen buonornn. — Capatos: Jlnyen, 2003.



6. Abenes [./., KaHueporeHes3. MonekynsapHo-
KneTodHble ocHoBbI// Bnonormna B wkone. — 2000.
- Ne©.

/. Bacuneen HO.M., CounanbHoe noBeageHue
HOpManbHbIX KNETOK U aHTUCOLMalbHOE
noBefdeHmne onyxosnesbiX KreTok// CopoBCKUA
obpasoBaTeribHbIn XXypHan. 1997. - Ne4.,

8. HoBukoBa T.A., [eHHasa nHxeHepua daktepun //
buonorua B wkone. — 2004. - Ne1.

9. benokoHeBa O.C., Npamatepb BCceXx KIeTok //
buonoruna B wkone, 2002. - Ne8.



