HUTOJIOI'USA - mwnayka, wusyyammass CrpoeHue,
XMMHUYECKUHN COCTAB, MPOLECCHI KU3HEACATEIbHOCTH M
PA3MHOKEHUS KJIETKH, a TaKKe ee IMPOMCXOXKIeHHEe M
IBOJIOIHIO.

KIIETKA — snemenrapHas
KHBasi CUCTEMa, OCHOBHas
CTPYKTypHas u
(PYHKIIMOHAJIbHAS SINHUIIA
OopraHu3Ma, CIIoCoOHas K
CaMOOOHOBJICHUIO,
caMOperyiIsiuy 1
CaMOBOCIIPOU3BEJICHUIO.




YBEJINYUTEJIbHBIE I1PUBOPLI

CBeTOBO MUKPOCKOI




YBEJINYUTEJIBHBIE I1PUBOPDLI

JJIEKTPOHHBIM MUKPOCKOII




CTPOEHUE KIIETKHA

% TuHounTO3HBIN

ny3blpek
LnTonnasmaTtmnyeckui

— Annapart

MaTpUKC lonbaxu

Appo
~— JHponnasmarumyeckas
AQpbILWKo CceTb
ApnepHas obonoyka
~ MNnaavanemma

AnepHbin
MaTpUKC

- MutoxoHapuu



YACTU KIIETKHA

Kiaerounas § IMuromiazma
MeMOpana J OIIC

ATl

Pudocombl
MuUTOoXoHApPHUH
KJ1eTOYHBbIA LEHTP
JIn3ocomMbI




KIIETOYHAS MEMBPAHA
(m1azMaTruyeckas)

BHeXner4HaA cpeda

TpaHc-
MEMBPAHHEIM 2
g MPOTEMH

MMukonKnug

mwere - CTPOEHHE:

"~ X OHIMIMAHGIA (KAPOBOIN)
CJIOM C OEJIKOBBIMU
MOJIEKYJIaMHU

0: 5 « "'lv'?“r"r" =
B Q . 9. %% 2%
NI A2 y.v.‘......’
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! ARAAN000K
! / o = ®YHKIIUU: o6meH
. " ' ' (A XOnecTepuH BTOPOCTENEHHbIA o
P = BCLICCTB MCKAY KIIETKOU U
— HuTu
e i MECXKKJICTOYHBIM

3 BEILIECTBOM,
{ ‘45:}}{,_5\( HE }ﬁg | M30UpaTENbHbIN TPAHCIOPT
R G BCIICCTB




[IUTOILIAZMA

CTPOEHME: Bs3koe
BEIIIECTBO, B KOTOPOM
PACIIOI0KEHBI OPraHOUIbI
KJIETKHU

OYHKINN: B3aUMOCBSA3b
BCEX YaCTEU KJICTKU U
TPaHCIIOPT MUTATEIbHBIX
BEILICCTB




SAJIPO

AQepHbIN CoK

CTPOEHME: opranoun
OTPAaHUYEH AACPHOUN
000JIOUKOM, BHYTPH
xpoMocombl (HuTH JIHK) n
SAPBIIIKO

AQpbILWKo

POYHKIHNMU: nepenaya
HaCJIEACTBEHHOU
MH(OPMAIN JOYCPHUM
KJI€TKaM IPH JICJTICHUH




SHIOILIABMATHYECKAS
CETb (311C)

CTPOEHME: ceTtn
KaHaJIbIICB
IIPOHU3BIBAIOIINX BCHO
[UTOILIA3MY.

Buner D11C: rmaakaa u
rpaHyJsipHas

DOYHKIUMUMUN: cuaTEe3 M
TPAHCIIOPT IUTATEIbHBIX
BEIIECTB




PUBOCOMA

Pnbocoma
S CTPOEHME: iioTHBIE
r’/ N ““\\ Tellblla, COASpIKaIINe OCJIOK
\\ BN n PHK

\‘ . 7 cybveaunnua

OYHKIUU: mecTo
CHUHTE3a OEJIKOB




¥ TpyBouku

MonocTi

CTPOEHME: crornika
IIJIOCKUX MEMOpPaHHBIX
KaHAJIbIIEB U MEIIOYKOB

OYHKIINN:
00pa3oBaHUE JIM30COM



MUTOXOHJIPUS

CTPOEHHUE:
YTOJILIEHHBIC TEJIBIIA C
BHYTPCHHUMM CKJIaJIKAMH
(KpuCTaMH)

Monekynebl
MexxmembpaHHoe AT®-cuHTasbl
NPOCTPaHCTBO

MaTpukc

OYHKIINUN:
oOpazoBaHue 0OTaTOro
sHeprueH BemecTsa ATO

KpucTbl

Pubocomsbl

BHyTpeHHsS
MembpaHa

HapyxHas

IpaHynbl mMemBpaHa



JIN30COMA

CTPOEHHE.:
OKpYIJIbIE TEJIbBIIA,
BHYTPH KOTOPBIX
HaXOAATCS (PEpMEHTHI

OYHKIINU:
PACIICIIISIOT OCIIKH,
KUPbI, YTICBOILI




KJETOYHbBIU LEHTP

CTPOEHMHME: yyacTok
0oJiee IyCTOM
[ATOILJIa3MBbI C
[EHTPHUOJISIMHU
(MAIMHAPHUYECKUE
TEJbIIA)

OYHKIMNU: yyacTByeT
B JICJICHUU KJIETKH



XUMHNYUYECKHUE JIEMEHTDbI

MAKPOJJIEMEHTbI MUKPOIJIEMEHTDI
(koHHeHTpanua 0oJ1ee (KOHLEeHTpA A MeHee
01%, cymmapHoe 01%, cymmapHoe
coaep:kanue 99%) conep:kanue 0,1%)

OC,HN,P,S, K, Zn, Cu, Mn, Co, I, F
Ca, Na, Cl, Mg, Fe U ap.




XUMHNYECKUE COEAUHEHMUWASA
KIIETKH

HEOPTAHUYECKUE OPIAHNYECKMUE

BOJIA (70 — 85%) BEJIKH (10 — 20%)

MUWHEPAJIbHBIE KAPHI (1 — 5%)

COJIA (1 — 1,5%) YIJIEBOJBI (0,2 — 2%)
HYKJEWHOBBIE
KHUCJOTHI (1 —2%)
AT® (0,5 — 1%)




OYHKINU OCHOBHBbIX
XUMHUYECKHUX BELIECTB KIIETKHA

A ‘-_ &

BOJIA (70 — 85%)
* PacTBopuTesib OCHOBHBIX

BCIICCTB

*O0ecrieynBaeT TPAHCIOPT
BelleCTB

*Y4yacTBYeT B peryjasiiuuu
TeMIeparypbl Tejaa




MUHEPAJIBHBIE COJIM (1 -1,5%)

PacnipenesieHue BOabI
MEXKIY KJICTKON U
MEKKJIETOYHbIM
BelIeCTBOM ( XJIOPH/L
KAJIUsl 1 HATPHUSA)

Y4yacTByeT B CO3IaHUU
"KU3HEHHO BAKHbIX
OPraHUuYeCKUX
COeIMHCHUH




BEJKH (10 — 20%)

OYHKIUN:
*CrpouTesibHasA
*@epMeHTATUBHAS
e/IBUrare/ibHas
*JamuTHAasA
i *IpancnioprHasi

S °JHepreTuvyeckKas




KUPBI (1 -5%)

OYHKIINMN:
*CrpouTesibHasA

eJamuTHAA

JHepreTuvecKas

TepmoperyasaTopHast




YIVIEBOJBI (0,2 — 2%)

OYHKIHNMN:
*CrpouTesibHasA
*JHepreTuYecKas

eJanuTHAA




HYKJEWHOBBIE KUCJIOThI
JTHK n PHK (1 —2%)

wom B o XpaHeHHE
W

HaCJIeACTBEHHOH
Wg% . HHPOPMALIUU B KJIETKe
: (THK)
Aﬁ * Ilepemaua
w ® HACJIEeACTBEHHOH
A ¢ uHpOpMAIUH PH
mﬁ OMOCHHTe3€e 0eJIKOB

(PHK)



AT® (0,5 — 1%)

?l) (ﬁ ” Oo0ecrieunBaer
il T - '|3 -8 3amac YHEPrum
~0 -0 -0

ApeHo3nHTpudgocdgar (ATP)



JlaboparopHas padora Nel
JleucrBHue (pepMeHTA KATAJIA3bI HA
IIePOKCHI BOAOPOAA.
Ilean padoThI: U3YUYUTh ACUCTBUE (DEPMEHTA

KATAJIA3DbI B xuMHUY€CKOM PEAKIIUM C TIEPOKCUIOM
BOJIOPO/IA.

OO0opynoBaHme: CTakaH, TEPTHIA KapTODEIb (CHIpOM U
Bapénblii), 3% nepokcun sogopona (H202).

2H202 karamaza 2 + 2 H202

®epMeHT — OHMOJIOTMYECKH — AKTUBHBIN OCJIOK,
YCKOPSIOIINN XMMHAYECKYI0 PEAKIIHIO (KaTaInu3arop).



"KU3HEHHBIE CBOUCTBA KJIETKH

OBMEH
BEIIECTB "
SHEPTUU

IIUTAHHUE

- PACTIA I
BbIAEJIEHUE CBOUCTB OPTAHUYECKHX
A KIIETKHA BEILIECTB
PA3/IPAZKUMOCTD @

PASMHOKXEHUE POCT U
PASBUTUE



PASMHOKEHHUE KUIIETOK npoucxogur
IIyTEM HENpSAMOTO JielicHuA. B pesyibrare
NOYEPHUE KIIETKHU MMONYYAT UIACHTUYHBIN
HA0Op XPOMOCOM.




XPOMOCOMBI — vHocurenu
HACJIEACTBEHHBIX CBOMCTB OpPraHu3Ma,

[IEPEIAOIIUXCA OT POJAUTEIIECU ITIOTOMCTBY.

XpoMoCOMBbI Y 4esioBeka 46 xpomocom

honn
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JTOMAIIHEE 3ATAHUE

* § 3, npountarh crarbo «O pepmMeHTax»
cTp. 278-279.



