XUMMYECKaA OpraHM3auma KJIETKM.
HeopraHmn4yeckme BellecTBa.

M HTerpupOoBaHHBIN YPOK OHMOJIOTUH U
XUMUU

0 KJ1acce

YMK CoHuHa

Yuurejp OMOJIOTHH




Iles1b: KOHKPETU3HUPOBATh MOJIOKEHHE KJIETOUHON TEOPUH O
CXO/ICTBE XUMHUYECKOI'0 COCTaBa KJIETOK BCEX OPTaHU3MOB Ha
IIpUMepPe HEOPTaHUYECKUX BEIIECTB.

3agaumn:

- (popMHpOBaHUE IeJIOCTHON KAPTUHBI MHPa HA IPUMEPE CXOCTBA
XHUMHUYECKOTO COCTaBa JKUBOU M HEXKMBOUW MPUPO/IbI;

- cOo3/IaHUEe YCJAOBUH JIJIsl BOCIIPOU3BEAEHUS B IIAMATH yU-CsI
CHCTEMBbI OIIOPHBIX 3HAHUU 110 XUMUHU U OHOJIOTHUU;

- pa3BUTHE Yy IIKOJbHUKOB yMEHUs KOMMEHTHPOBATh PUCYHKHU,
CJIaMIbl;

- COBEPIIIEHCTBOBAaHUE YMEHUSA IOJIyUYaTh HEOOXOIMMbIE CBEEHUS
13 TeKCTa yueOHHKa, CXeEM, PUCYHKOB;

- (bopMHUpOBaHIE YMEHUN 1 HABBIKOB CAMOCTOSITEIbHON PabOTHI C
TeCTaMU,



KneTKa- ocCHOBHas CTpPYKTYypHasA eAuHML,A BCEX
*KUBbIX OPraHM3MOB

BakrepuanbHan Knerka

Knerxka rpmba

XuBoTHan
Knerka

Bupyc — HeknetovyHasa cpopmMa XXMU3HM

i
ﬁ ‘ ll :.\-:~
.

PacturencHas
Knerka




B cocTaB BCceX XMBbIX KJ1I€TOK BXOAUT-OKONO
XMMMYECKUX I/IEMEHTOB, BCTPEYALIMXCA U B HEXXMBOM
npupoae, 1 3TO - 04HO M3 AOKA3aTe/IbCTB O6LIHOCTH
*KUBOU U HEKMBOU NPUPOADI

NEPNOANYHECKAA CUCTEMA XUMNYHECKUX IJNIEMEHTOB O.U. MEHOEJIEEBA
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I PacnpocTpaHeHWe aNemMeHTos B Npupoge (No Macce) ‘

@ KkMcnopog,
B antoMUHUK
OKenezo

| O Kanb UMK

| 19% C R

O KanuK

B rMarHuK
Oeoaopon
B OCTanbHbIE
H KpemMHUK




COLERPHARNE XUMUYECKX SNEMERTOB B KNETKE
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16%
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SDN1eMEeHTHbIU COCTAaB KJ/1eTKMU
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Moutekyiia bEJIKA




B MeHbLUMX KOoZIM4YecTBax B
COCTaB KJ/IEeTKU, KpOMe

H
c¢poccopa U cepbl, BXOAAT: 1 o

£ Mo
\’23596

F( 4520@
Na
Ca >

Fe 21.%0 yon %

( g
Cl 0,35 % 3%¢
JTO MakKpoanemeHThl |l rpynnbl. ¢

3.25 0,23 %
UX copeprkaHue B KNneTKe 008%, ‘ i
coctaBaset 1, 98%.

0,03 %
g S

\, 1 , 0,1 %
s (/]

2 08 %
0, 04 %

24% 235%




Copgeprkatca B KJ1eTKe B Manbix KoanyectBax(0,02%)

Zn, Cu, Mn, Se, Br, B, F v 4. =
MAIKIPOSTIEMIE AT =)

Wipeanciems §
(o apeseciost micr - e




¢_ PoJib MUKPOJ3JIeMEeHMoe 3

\g Yuyacteysa BO BceX OMOXMMMWUECKMX NpoLeccax,
obecneymBaloT XM3HeHHble (PYHKLUA

‘/y OpraHnu3ImMa 4YenoBekKa

© o
o9 o®

>Keneso, oA, LK, KODansT, XpoM,
MonuaeH, HUKenb, BaHaAWM, CelNeH,

MapraHel], MbilLbSK, (PTOp, KpEeMHMMA,
et




Na, K, Cl o0ecieunBaroT
IMPOHUIAEMOCTh KJIETOYHbIX
MeMOpaH JJIs1 Pa3JInyHbIX
BelEeCTB M MPOBEeIEeHNE MMITYJIbCA
10 HEPBHOMY BOJIOKHY

HeitponaneHbii
aHcambne
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\ '\\‘uMnynbc
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Anpo

LiuTonnaama c
opraHounaamu

KneroyHas
membpaxa




3Ha4yeHue MaKpo3J/1IeMEHTOB

>
[emornobuH I I






CBepTsIBaHME KPOBU

Koaryssauma —
IIpoIecc
CBEpTHIBaHUA KPOBU.

TpOM6OLl'MTbI I Tau:urmnmmns—uydoxm

‘I CANMNIUMXCA IPUTPOUNTOB

| TpomborUiacTHH + Kambnuil + BuramuH K + mpoTpoMOuH | tl
| |

Pnb puHoreH ‘l




Mg - ocHoBa xnopodwmnna pacTeHUun n MHOrmx
depMeHTOB Yy XKNBOTHbIX




o4 MUKPOCKOINOM
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xenesa

| — B cocTaBe TUPOKCUHA,

ropmMoHa LWMTOBUAHOW
Xenesbl




F — B cocTaBe

3yOHOM amanwu



Se - aBnsercs MoLWHbIM aHTMOKCMAAHTOM.

[penATcTBYEeT CTapeHUto KIEeToK, 6/I0KUupyeT AencTBue
CBOOOAHbIX paguKanoB




CoenVHeHNs KPEMHIS B XXIBOV

[aet

[IpoyHoCTb CTEBNSM
pacTeHun

3allNTHBIE MOKPOBbI
XNBOTHBIM

; Pt - *q LUepc YXUBOTHbIX
Yewysa pbio6




N3 XMUMHUYECKUX 3/1eMEeHTOB
dpOopMUPYIOTCA BELLECTBA KJIETKU

BELLECTBA KNETKA

OPITAHUYHECKUE

HEOPFAHUYECKUE |




bonbluas YacTb HEOPraHUYECKNX BELLECTB KNETKN
HaxoAMTCA B BUAeE cosier - TM60 B COCTOAHMM MOHOB ,
nmbo B BMAe TBepAOHM HEpPAaCTBOPUMOM COJIU.

KaTUOHBI AHWUOHDI
Na* Cl
K+ HCO3"
Ca?* HPO4?"
Mg?t H2PO4



Xumuyeckue coedurHerHust knemku. Conu

BaxHenwmne KaTtuoHbl
K*, Na*, Ca?* u ap.

Ha BHewWwHen NoBepxXHOCTH
memOpaHbl Bcerga donbLue
Na* yem Ha BHYTpPEHHEN, U
MeHbLle K*, yem Ha
BHYTPEHHEN

e i R R
p—— ), S —————————

FF——FFFFF A+
w_/

[aHHble KaTUOHbI
obecneynBaoT BO3OYOAUMOCTb

KNETKN 1 NpoBEAEHNE HEPBHOMO
uMmnynbca.

INeKTPOXVMUNECKHIR MPaanenT

<

Microelectrode
filled with
conducting

salt solution

Reference electrode
in contact with
bathing medium

.-
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OT KOHLUEeHTpaLum1u cosien BHYTPHU KNETKH
3aBMCAT ee 6ydepHble cBoUcTBa. BHyTpH
KJ1IeTKUM NOCTOAHCTBO COCTaBa ob6ecneymBaeTcs

aHnmoHamum H: PO. HPO.
F

BYOEPHOCTb-
ClIRCOOHOCHIL KTSmMIKY Moo0epKUCE b
CIIEOCUETICNYHYF0 DEaKUUED CEOE30 COOBKUMCEE
He MOCMOSINHOM VPoOBHE.



OcHoBHaA 4YacTb cosien Ca 1 Mg ncnosab3lyeTcs
ANA NOCTPOEHMA CKeseTa

Mg«(PO.). -

CafPO): <







CamMoe pacnpocTpaHeHHoe
HeopraHu4yecKkoe coeguHeHue B
XMBbIX opraHmMamax - BOAA




Booa, y mebsi Hem HU
BKYycCa,

HU ysema, HU 3arnaxa,
meo6si HeBO3MOXXHO
onucame,

moo6oU Hac/1axoaromcs,
He sedasi, Ymo mbli
makoe!

Henb351 ckalzams,

4Ymo mbil Heobxoouma
0/151 )KU3HU:

MmbI camMa >XU3Hb.

Tbl camoe 6o/1blIOE
602amcmso Ha cseme.

AHTyaH ge CeHT-3K3lonepu



Ana yero Hy>XHa BOJA *XuBbIM
opraHM3amam?

’ -
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-
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B knetkax amanu 3y6oB — 10%

B | W"“b '
AN B KneTkax ronoBHOro mMo3sra —
y .t 85%

B KneTKax CTeKnoBUAHOro tena rnasa —
90%



B KneTkax Kakux pacTeHUM U XKMBOTHbIX
camoe 60/iblloe KOJIMYECTBO BOAbI?







B uéM ceKpeT YHHKAa/JIbHbIX CBOHCTB BO/bI ?

+h

OTBeT: MOJIEKY/Id BOMBI - TTIO/IAPHAA

MoneKy1a Bo/ipl 0Opa3yeTcsi TOT1a, KOTJa JBa aToMa BOoJ0po/a KOBaTIeHTHO
CBSI3BIBAIOTCSI C aTOMOM KHUCI0pO/a. B KOBa/IeHTHOM CBS3U 371EKTPOHBI Ae/IATCS MeXK/IY
ar oMaMH, 00pa3yroILIMMHU CBS3b. B pe3ynbTare, Ip OMCXOAUT acUMMeTPHUUH Oe
pacnpeaeneHue 3apsaga. Mosekyia, y KOTOpOH OfWH W3 KOHI[OB 3apsDKeH UaCTHUHO
TIOJIOXKUTE/TBHO, a APYTOH - YaCTUUHO OTPUIaTe/IbH 0, Ha3bIBaeT Cs MOIIPHOM

MOJIeKy Ioi. VIMeHHO MO/IIPHOCTb MOJIEKY 1 BOZbI ITO3BO/ISAET el Pa3/ie/iaTh MOJEKY /bl
Ha WOHBI U 0OBSICHSIET, TOUeMy BOJ/Ia MOXKET PAacTBOPATh TaK MHOTO BeIl|eCTB.







AMNoNb MOIEKY /bl BOAbI

G




Boaa - pactBoputenb ANA 60/bWHHCTBA XMMHUUYECKUX
coeAMHEeHMMU, KOTOpbie MOTryT MOCTYMUTb B KNETKY
TOJIbKO B paCTBOPEHHOM Buae







dusnyeckue cBOMCTBa Bobl onpeaensatoT ee
poOJib B KNeTKe:

Tepuopez}muun
Pacmeéoperue Xumuteckux Bet6eoerue u3s knemxu

COCOUHEeHU \ / HEHYHCHBIX 6EU{ECMe

Booa

/ A \ Tparcnopm cemecms,
Xumugeckue

G3AUMOC6A3D .mmcdy

PR OP2AHOUOAMU

Bnympumemoqnan cpeoa



CBOWCTBABOAbl A

> Boga onpeaensaeT ouanyeckne cCBoOMNCTBaA KNEeTKU - ee 06beM,
YrMpyrocTb.

5 MHOrMe XMMU4YecKue npoLecchbl NPOTEKarT TOJIbKO B BOAHOM
pacTBope.

> Boaa - Xxopou nm pacTBoOpUTE/ib: MHOIrme BelwecTBa NnoctTynarT B
K/NIeTKYy U3 BHell Hen cpeigbl B BOAHOM pacTBOpe, U B BOAHOM Xe
pacTBope 0Tp860TaHHble NMPOAYKTbl BbIBOAATCAH U3 K/TETKW.

> Boga obnagaer BbICOKOW Tern/10eMKOCTbHO U TennonpoBogHOCTbLH.

> Boga o6nagaeT yHUKa/IbHbIM CBOMCTBOM: MPU OXJ1aXAeHUU ee oT +4
Ao 0 rpagycoB, oHa pacwupseTtcs. [o3Tomy nej okasbiBaeTcA serye
XUAKON BOAbI N OCTaeTcsA Ha ee MNoBepPXHOCTU. DTO OYeHb BaXKHO AJA
OpraHM3MoB, 0GUTalOWNX B BOAHOW cpeje.

> Boga MOXeT ObITb XopowvuM CMa304HbIM MaTepUuasiomM.



N A—

®yHKUUWN BOAbI B KNEeTKe

PHOTOSYTHENSIS

WATER + LIGHT = CHEMICAL ENERGY

1 Chicroplasts trap byt snery y

Boaa B kayecTBe peareHTa yvyacTByeT BO
MH OMVX XUMUYECKIX P eaKUmsX:

| Yy pacTeHui
npovlcxo,qm hoTom3 BoAbl - BOAOpPO/ U3
cocTaBa BOAbl BXOAUT B OpraHuyeckue
BellecTBa, a cBo604HbIA KMC/I0pOoA
BbllenseTca B aTMmocepy.

enters leaf through
stomata

YpaBHeHne (hoTocuHTEes3a:
6H20+6C0O2=C6H1206+ 602

4 Sugar leaves leof
CHEMICAL ENERGY + CARBON DIOXIDE ~ SUGAR

Boga y4yacTByeT B rmapo/im3e — paspyLleHn BellecTB C
npucoegnHeHneM BO,EI,bI Hanpumep, rmaposmns Xx1pos, 6esiKoB U
yrneBo0B NMPOoUCXoAuT Npu nepeBapvBaHvv MUKW, a Npy rmgposnse
ATO, BbliENAETCA 3HEPINA, obecneumBarolLas HYXXbl KNEeTKN.



W |
Ir—
DOYHKLMN BOAbI B KINeTKe

Bopa xopoluo | , N rmapodunbHble
BellecTBa — HanpuMmep, pacTBopuMble cornu, Dernku, caxapa.
Mornekyrbl BoAbl OKpYXakT MOHbI UM MOSeKYIbl BelllecTBa, OTAeNAd
TEM caMbIM YacTULbl ApYyr OT gpyra. CriegoBareribHO, B pacTBope
MoneKyrbl (UMW NOHbI) CMOTYT ABUratbcA Bonee cBoOoO4HO, 3HAYNT,
ObICTpee BONUTU B XUMUYECKYO peakuyunio. [mapodobHble BellecTBa He
OyayT pacTBOPATbLCA B BoAe, 3aTo Moriekynbl H20O cMoryT oTaennTb
rmapodpobHoe BelecTBO OT caMou TOrMLWK Boabl. Hanpumep, »Xupbl -
choconunuabl, N3 KOTOPbIX COCTOUT KIETOYHaa MeMOpaHa, MoryT
onarogapa B3anMogencTBuio ¢ Bogon dgopMmnpoBaTtb NNMNUOHLINA
oucnon.



<DyH|<|_|,|/||/| BOA4bl B KNeTKe

< Y pacTteHun, dnarogap4d, B YacTHOCTU, KanunmapHoMmy

3 deKTy, XapakTepHOMY A4 BOAbI, OCYLLECTBNAETCA NOAbEM
OT KOPHA K APYIMM YacTaM pacTeHUd, paCTBOPEHHbLIX B BoAe
MUHeparnbHbIX COMnen no cocygam. Takxe ns-za Koresmm soga B
noyBe OOCTYMHa 4Na BcacblBaHUA Yepes3 KOPHEBbLIE BOSTOCKM.

< TpaHcnopT NpoayKToB POTOCUHTE3A NMPONCXOANT
NOoCpenCcTBOM NepeMeLLleHnd No CUTOBUAHBIM TpYyOKaM BOOHOM
pacTBOpa caxaposbl.

< BbiBegeHue, nepemMelleHmne npoayKkToe odMeHa BellecTB B
PacTBOPEHHOM BMAE Y XUBOTHLIX (BOAA ABMAETCA OCHOBHbLIM
KOMMOHEHTOM KPOBU U MMM, @ TaKXe UTPaET BaXKHYH pPosb B
BblOENUTENBbHON CUCTEME).



OyHKUUU BOObI B KNETKE

Boaa npakTU4YecKku He CXXMMaema (B XKUAKOM
COCTOSAHUN), N NOITOMY | -

. 3a cYeT ocMoca Boda cosgaer
N30bLITOYHOE AaBneHne BHYTPU Bakyonewn
pacTUTENbHbIX KNETOK, 3TO TYPropHoe AasneHune
obecneymBaeT ynpyroctb KNETOYHON CTEHKU U
nogaepxaHue hopmbl OpraHoB (HanpumMep, NMUCTLEB).
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