3aaayum no ooLeun aKonoruu

Nel. PacTuTtenbHaga KneTka oTnn4aeTcs OT XXKUBOTHOW TEM, YTO
MMEET MNNOTHYI0 000No4YKy. OOHaKO B pacTUTENbHYHO KIETKY,
TaK XXe KaK M B XXMUBOTHYIO, OOJTPKHblI MOCTynatb pasfinyHble
BellecTBa. Kak aTo npomcxoguT?

Ne2. Cbipble KNyOHU KapTOdoerns COYHbIE N MIIOTHLIE, HO MNpU
BapKe OHM CTaHOBATCS pacchinyaTbiMU. [Jante obbsiCHEHME
3TOMY SIBNEHUIO.

Ne3. B cocTaB KMeToOK BXOAAT pasfinyHble opraHouabl. Kak Bbl
OymMaeTe, Y Kakux KNeTOK - XXUBOTHOMO WIIN PacTUTENbHOIO
NPONCXOXOEHUS - DONbLUE MUTOXOHOPUIN?

Ne4. BaxHenwnnm npusHak, No KOTOPOMY pasfmnyarTcd
)XMBOTHbIE N pacTeHUS - CNOCOBHOCTb K poTocuHTe3y. OgHako
Takoe geneHune ycnoBHO. Kak Bbl AymaeTe, noyemy?



OOMEeH BelLEecTB 1 npeBpalleHne
SHeprum
CTpoeHune n pyHKUMM sapa v
XPOMOCOM.
JKN3HEHHbIN UMK KNETKMN.



[1naH ypoka

OBOMeH BeLLEeCTB 1 NpeBpaLleHne SHEPTUn.
OHepreTn4ecknm obmeH.

[TnacTunyeckmm oomeH: bnocmHTe3s dbenka.
[ eHeTn4YecKknn Koa.

DOTOCUHTES.
CTpoeHmne n yHKUUKM sapa 1 XpoMOCOM.
YKU3HEHHbIV UuuKn knetkn. Mntos.
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Aapa KeTok oT/im4yaroTcs no popme

Konunyectso A0EP B KJIIETKE MOXET ObITb Pa3/inyHO

NHQY30pUsa onanmnHa

HEMDOH (MHOro azep)

MHpYy30puUsa TydenbkKa |ma
S T (nBa aana) : ,



KNneTku, NULLEHHble SAep, UMEKT KOPOTKUI CPOK XKU3HU U HE MOTYT AENUTHCS.

TpoMbOUUTLI XXUBYT HECKOJIbKO AHEWN

CpOK »Xu3HU 3puTpounToB 120 aHen
(B npouecce co3peBaHUs 3pUTpoLUT

yTpaymBaeT a4po) \!I m [‘]
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CtpoeHue agpa
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XpPOMaTuH

AA0PbIWKO

AAPLILWKO CUHTE3NPYET
pubocomanbHble PHK ©

AnepHbI CoK npeactaBnsieT cobo pacTBop
6enKoB, HYK/TIEMHOBbIX KUCNOT U YrEeBO/O0B.

obpasyeT cybbeanHULbI
pubocom.

komnnekc AHK n 6enkoB- I'MCTOHOB}

e SNE a2 wa? L

S WV ORNETNWTOY Y.
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Cnupanmsayma XpomMaTMHa

CNUpann3oBaHHbI XpOMaTUH

XpoMOCcoMa
e N MeTadase

B

HyK/ieocoMa
\OE€/TKU-TUCTOHBI

AHK

Aecnupann3oBaHHbIi XpoOMaTuH




XpoMaTuH

XpOMaTUH B COCTOSIHUWU Crnpanmnsaymm
R S . - b (XxpoMocoma)
XpoMaTuUH B Aecnmpasnn3oBaHHOM COCTOSAHUMU ‘nu&




OyHKUUM aapa

1) Aapo XpaHUT HacneaACTBEHHY MHPOpPMaLUUIO O MepBUYHOW CTPYKType
6enKoBbIX MOJEeKy;

2) aApO perynupyeT BCe NpoLecchl BHYTPUKIETOYHOrO 06MEHa BELLLECTB
N SHEPIrUn.
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KapuoTur 4esioBeKa
KapuoTun MbIiLA
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Tunbl KNEeTok

ComMmaTtunyeckue | NMonoBble
(KkneTkun Tena)

XPOMOCOMHBbIN Habop XPOMOCOMHbIN Habop
avnnonaHsin (2n) ranaougHbii (n)
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[ OMOJIOrMYHbIE XPOMOCOMDbI

¥ 3
B roMONIOrMYHbIX XpPOMOCOMaXx
PacrnosiaraloTCd reHbl, oTBe4a-

rowue 3a O4ANH N TOT XE MNMPU3HaK.

MNapbl TOMOJIOTNYHBIX
XPOMOCOM 4esioBeKd



PocT OAHOKJIETOYHbIX U MHOIOKJIETOYHbIX
opraH1M2moB



OcHoBa pocCTa OAHOK/IETOUYHbIX — POCT KNETKWU.

Ameba, nutascs, YBE/IMYUBAETCH B pPpa3Mepax.




OcHOBa pocTta MHOTOKNETOYHbIX — CNOCOBHOCTL KJ/IeTKHU
K AgefieHnio 1 cneunaansauunn.

HOBOpPOXAEHHbIN
KEHIypYy B CyMKe
MaTepu

S D o B3pocm_;n71 KEHIYpY .



KU3HEHHbIN LUK KJIEeTKHU

POCT U Cneunajansauns

MOo4as KreTKa
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AeneHune KJiieTkKku
s
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KU3HEHHbIN LMK/ KNETKU

POCT U cneunanmsauma

rmbenb KneTku

AeneHune KNeTku
1.5-2 yac.

NOAroTOBKA K AeNeHuo
10-15 vac.

=T 17,



CxemMa MUTO3a

deneHue ANNNOUAHbLIX COMaTUYECKUX K/IETOK, B pe3y/ibTaTe KOTOpPOoro

06p33Yl'0TCﬂ ABe AoYepHue KneTkn C TaK1uM Xe H360p0M XpPOMOCOM,
Ha3biBa€TC4A MUTO30M.
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2= 6) yaBoeHue XpoMOCOM

5.) LeHTpoMepa [,

XpOMOCOMa | &5 yABOEHHas XpoMocoMa




NMopgroroska

MUTO3

WUnrepdasa

MNpodaza

Meradasa

Anadaza

Tenodasza
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3Haqeuue MUTO3a
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v 1. MutoTMyeckoe AeneHune noaaepxmseaet
reHeTn4yeckyr CTabunNbHOCTb KNETOK.
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.' 2. MUTO3 NeXWUT B OCHOBE pOCTa, Pa3BUTUA
-"f M BEreTaTUBHOIO PasMHOXEHUS

.)‘

L #MHOIMOK/IETOYHbIX OpraHM3MoB.

AR Nt s

2’ 3. Bnarogaps MUTO3Y OCYLIECTBAKTCS
NpoLeccbl pereHepaumm U 3aMeHbl
OTMUPAIOLLMX KITETOK.

BT Jo- e

4. Y OAHOKNETOYHbIX 3YKapuoToB

MUTO3 obecneunsaeT Becnonoe if}f
pasMHOXeHue.
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Bapuant 1 Bapuant 2

1. Ilouemy Kaxkgasi JOYEPHSIS KIETKA 1. 3aueM KJICTKH JICNIATCS B
SBIISETCS TOUHOM KOITUE MHOT'OKJIETOYHOM OpPraHu3Me?

MAaTE€PUHCKON KJIETKH? 2. YTO mpoUCXOOUT B KIIETKE C

2. UTo IpOMCXOIMT B KIETKE C XpOMOCOMaMH B podase
XpoMOCcOMaMHU B MeTada3zy MUTO3a? MHTO3a?

3. KakoB XpoMOCOMHBIN HA0OP 3. Kak ycTpoena yiBocHHas
COMATHUYECKHUX KJICTOK? Xpomocoma?

Bapwuanr 4
Bapwuant 3

1. M3 Kakux 5TaIoB CKJIaJIbIBACTCS
"KU3HECHHBIN LMK KICTKU?

Y10 IpoUCxXoauT C
XpoMOCOoMaMHu B aHadazy
MMTO3a?

1. 3ayeM OJTHOKJIETOYHBIE
OpraHu3Mbl ACTSITCS? 7.

2. UTo mpoucCXoauT B KIIETKE C
XpOMOCOMaMHU Mepe/l

‘?
Ha9aJIOM JACJICHUA ! 3. Ha xakom »Tare *u3HHU KJIETKH
3. Kak ycrpoena ynsoenHas IPEKPAIAETCS CUNTHIBAHKE
xpomocoma?

nHpopmanmu ¢ JJTHK?



OOMeH BeLuecTB U IHEepruu

MnacTnyecknm ooMeH@m=PHEepreTuyeckum oomeH

(accumunsiyusi, (Quccumunsayus,
WHU3M) = '
\»-@n« [ nnLeBapeHne ]
s Penymkauus THK =

A5 / Pagwremocm 11K K
Cu Jwerpinn (1K
<
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beckncrnopogHo | KucropogHoe J
e (2 ATO) (36 ATD)

aHa3pobbi aspobsbi




JTanbl SHEPreTu4Yeckoro obmeHa

1. MoAroToBUTENbHbI 3. KucnopoaHbin
' (abIxaHue)

2. beckucnopoaHbin
(rnukonms)




MoAroToBMTEIbHbIM 3Tar

pacuiennesue

benku = aMWHOKUC/IOTbI
pacuiennexue

Kpaxmarn = [JII0KO3a
pacuiennesue

XUpbI = [/IMUEPUH + XMUPHbIE KUCNOTbI

MoaroToBUTENbHLIA 3Tan npoxoAanT B Xenyao4yHo-KUMWe4yHOM TpakTe
N TM30COMaXxX KNEeTKW.



BeckucnopoaHbiv 3tan (raMkonms)

CeH1206 + 2AHD + 2H3POs —= 2C3H603 + 2ATO

rMKKO34a MO/I0YHasA KUCNO0Ta

[MUKONU3 NPOXOANUT B rManonnasme KneTku.



KucnopoaHbiv 3tan (KeTouHoe JbiXaHue)

2C3H603 + 302 + 36AAD + 36H3PO4 —=

—= 3C07 +6H20 + 36ATOD

KucnopoaHsiv atan npoxoauT
B MUTOXOHAPUSIX Ha KpuUCTax.




1 Monekyna rnKo3bl = 38ATO
CeH1206 (2ATO + 36ATO)

FMUKOJIN3 AblXaHWNe



. JTanbl 3HepreTuyeckoro obMeHa
' y aHa3spobos

o 2. beckucn HBIN
p 1. MoAroTOBUTENbHBIN €CKNCnopoA
{ (rnukonus)

. AHa3po6Hbie OpraHu3Mbi:

A?*

. ::;
MnapasnTu4yeckKue
YyepBu

e

APOXOKU

Bo3byauTens

60TyM3Ma BO36yauTenb

cTtonbHaka |I"‘“ﬂ




3Ttanbl CUHTEe3a 6enka

I — TpaHCcKpuUnuusa
(B sgpe)

II — TpaHcnayuus
(Ha pubocome)




CuHTe3 6enka. TpaHcKpunuusa |.

aapo
AOAHK
uPHK

AOHK

cuHTes UPHK — |

TPHK

/

nony4yeHHas nPHK TPHK npucoeaunsier

onpeaenieHHy
AMMHOKUCIIOTY U
NnepeHoCUT ee K MecTy
cuHTe3a 6enka

pubocoma

AMUWHOKMUCOTa



CuuntbiBaHue nHpopmauum ¢ AHK Ha n-PHK no
NMPUHUMNY KOMMNNeMEeHTapHOCTH




dopmupylowmincs 6enok

nonuvnenTunaHan

A - afeHuH

UrAUUAYY

Y - ypauun

nHbopMaumnoHHas PHK

CuHTe3

oenka.

TpaHcnauus ll.

uens

pubocoma
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ur Ayyvye|riuu

. Nla

TpUNNeT (KOAOH)

dMMHOKWCNOTa

TpaHcnopTHasa PHK

C dHTUKOAOHOM U3
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Hykneorup
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ABTOTpPOMLI

dhoToTpodHbLIE ‘ XeMOTpodHbIE
NCTOYHUK 3HEprmm — NCTOYHUK SHEpPrum —
CONMHEeYHbIN CBeT OKMC/IeHMEe HeopraHn4yeckKkmnx
coeanHEeHnN
3 X T

T e N :
3e/1eHble pacTeHus cepobakTepuu,
n unaHobakTepum xenesobakTepuu,

HUTpobakTepun v ap. m
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CDOTOCMHTe3 — 370 npouecc CuHTE3a opraquecxmx BELUECTB U3 HeopraHu4eckKmnx
Ha CBETY C yyacTuem xnopodpunna.

CONIHEeYHbIW CBEeT
r‘ CyMmapHoe ypasHeHue (OTOCHHTEe3a! 6C02 + 6H20 = C6H1206 + 602

Xnopoounn
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nnurare/ibHbie seljecrsa
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e Xnoponnacra

- Mmonekynol | - 3Heprua @ - anekTpoH P - HiPO,
nepeHoCYnKM ¢pochopHas kucnora u



O NSO R WNPRE

3agaHue. Onpenenutb crocodb pa3mMHOXKEHUS
OpraHM3mMoB:
lInsinoyHbIe rpnobi;
3eMrnsaHuKa cagoBas;
[1oXxgeBoun YepBb;
Kaptodens;
Lpoxoku;
[lpecHoBOOHAA rMApa;
BproxoHorne mMonncKkuy;
Booopocnb cnmporupa




