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YIEMEHTAPHAS eIUHUIA )KUBON CUCTEMbI
A3yyeHuem cmpoeHuss u @yHKUUU
K/1emok 3aHuMaemcsi yumoJsioa2usi
(om 2pey. «yuumoc» — Kriemka).

Tena pacTeHUM N XUBOTHLIX MOCTPOEHLI U3
Krnetok. OpraHm3am 4enoBeKka TOXE COCTOUT U3
Knetok. bnarogaps KIeToO4YHOMY CTPOEHUIO
OpraHmama BO3MOXHbI €ro pocCT, pa3MHOXeHUeE,
BOCCTAHOBINEHME OpraHoB U TKaHeW U gpyrue
doopMbl AEATENBHOCTH.

dopma U“ pasmepbl KMNETOK 3aBUCAT OT
BbIMNONHAEMOMN opraHoM PyHKUUN.
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MeTtoabl M3yueHUs KJIETE

MHUKPOCKOMMUPOBAHUE
HEeHTPUPYrupoBaHuE
PEHTIEHOCTPYKTYPHBIM aAHAJIU3

IHATO- U THCTOXNMHNUA

A

KHHO- U (POTOCHEMKA



"
N3 107 31eMeHTOB NEPUOANYECKON CUCTEMBbI
.. MenaeiieeBa B KjieTkax ooHapy:xeHo 80, HO

U3BECTHO KaKue PYHKIUM BHINOJHAKT
TOJBLKO 24 JIeMEeHTA

JJIEMEHTHI KJIETKH:
1.0CHOBHBIE 3JIEMEHTHI — KHcJI0poa — 60%, yriepon —
20%, Bomopox — 10%
2.9JIEeMEHTBbI COCTABJIAIOLIHE AECATHIE H COThIE J10JIHU
npouenta — N, K, P, S, Mg, Fe, Cl, Ca, Na — B cymme
5%
3.MHUKPO03JIEeMEHTHI



BEHIECTBA KIIETKHA

RN

HEOPITAHNUYECKUE OPITAHNYECKUE

/[ N /1]

Boga Munepaabuble beaku ZKupbl YriieBoabl
COJIHN

Y

HykJjienHoBbIE

KHUCJIOTBI



"
Heoprannyeckue BelecTBa

BOJIA (H20) m ee poJib B KJIETKE

1.Boga wurpaer yHMKAJIBbHYIO PoOJb Kak
BEIIECTBO, Omnpeaeasoiee BO3MOKHOCTH
CYIIECTBOBAHUSA U CaMy KM3Hb BCEX CYLIECTB
Ha 3emJie.

2.0Ha BBINOJHACT POJb YHHUBEPCAJIBLHOIO
pacTBOpuTEe/ii, B KOTOPOM IPOUCXOAAT
OCHOBHbI¢ OMOXMMHUYECKHE MPOLECCHl KUBBIX
OPraHUu3MOB.



" JEE——
Heoprannueckue BelecrBa

3. YHMKAJBHOCTH BOAbI COCTOUT B TOM, 4TO
OHA [J0CTATOYHO XOPOILIO PACTBOPSAET Kak
OpPraHUu4YecKHe, TaK MU HeOPraHuvYecKue
BellecTBa, o0ecnmeuyuBasi BBLICOKYI) CKOPOCTh
IIPOTEeKAHUS XUMHYECKHX PEeaKlUid U B TO Ke
BpeMA — HOCTATOYHYIO CJIO2KHOCTH
00pa3yoIuXcd KOMILIEKCHBIX COeIMHEHUM.

4. buaarogapss BOJIOPOAHOM CBSI3H, BOJA
OCTACTCHA JKHUAKON B IIUPOKOM JIHANA3Z0HE
TeMIeparyp, NpU4€éM UMEHHO B TOM, KOTOPbIA
IMUPOKO NPeEACTABJECH HAa ILIaHeTe 3eMJisl B
HACTOAIIEeEe BpeMs.



N
O NO T DONE NpakTMiecku Bce

BelleCcTBa MOXHO pa3aesyiutb Ha 2 rpynnbl

/

I mapoduibHbIC BelecTBa

(o1 rpe4. «ruaApPoO» — BOJAA, KPUITE0) -
JIK00J110)

€CIiN 3HEePrua NPUTAXEHUA Mexay
MOJIeKyfiaMmun BOAbl MEHbLUe, YeM
Mexay Monekynamm BoAbl M
BellecTBa, TO Bew,ecTBO
pactBopsieTca B H20.

llpumepbl: MuHepasibHble COJlU,
caxapa (yeneeoOhnl), 6enku
(aMuHoKkucsiombl), op2aHu4YecKue
Kucsiombl

N

I'vapodoOHbIe BeliecTBa

(ot rpe4. «ruapo» — Boaa, «Goodoc» -
CTpax)

€CIin 3Heprua NpUTAXXeHnsa mexay

MorsieKynamMuv BoAbl 6onbliue, Yem

Mexay MonekynamMmu BoAdbl M

BellecTBa, TO Takue Bel - Ba

HepacTBOPUMbI unm
cnabopactBopumbl B H20.

lMpumepsbi: XKUpbl, Junuosbl,
pacmumersibHbIe macna,
yasieeo00opo0bi (6eH3UuH,

KepOoCUuH, napaghuH)



"
MuHepajabHbI€ COJIM U UX 3HAYCHUE

s KpoMe BOJIbI, B UMCIIE HEOPraHUYSCKHUX BEIIECTB,
BXOASIINX B COCTaB KICTKH, BXOISIT COJIH,
IPEACTABIISAIONE COOOM MOHHBIC COCIUHEHUS. B
BOJHOM  pacTBOpPE OHHU  JUCOLIMUPYIOT  C
oOpa3zoBaHMEM KaTHOHA MeTalla M aHUOHA
KMCJIOTHOT'O OCTaTKa.

m /{1 1OpolecCoB KUBHEAECATEIbHOCTH KJIETKH
Han0O0JICEC BAKHBI:

Karuonsl: K, Na, Ca, Mg .
Anuonsr: H PO, Cl, HCO,, NPO4.




" S
3HAYeHHe MUHEPAJIbHBIX CoJIen

s KoHueHTpanussi HOHOB Ha BHEIIHEN IOBEPXHOCTH
KJICTKH OTJIHYAeTCA OT MX KOHIEHTpPAllMUd HA
BHYTPEeHHell moBepxXHOCTU. Ha BHeIIHEH MOBEPXHOCTH
KJIETOYHOM MeMOpaHbl OYeHb BbICOKAS KOHIEHTPAIUA
HOHOB HATPHUS, 4 HA BHYTPEHHEH MOBEPXHOCTH BHICOKA
KOHICHTpAllUsE WOHOB Kaausa. BciaeacrBue 3T0ro
o0pa3yeTcsi pa3HOCTh MOTEHIHAJIOB MeK/I1Y BHYTPEHHel
M BHEIIHEH MOBEPXHOCTHIO KJIETOYHON MeMOpaHbl, YTO
00yCJIOBJIMBAET Mepeaaqyy BO30Y:KAeHUSI 110 HEPBY MJIM
MBbIILIILLE.

s MoHbl KaJgbmus U MarHusli SABJSIOTCH AKTHUBATOPAMU
MHOT'MX (P€pPMEHTOB



" S
3HAYeHHe MUHEPAJIbHBIX CoJIen

s OT KOHUEHTpauuMn cosie BHYTPWU KIETKU 3aBUCAT ee
bydrepHble CBOUCTBA.

bygpepHocmb - amo cnocobHocmb  Kiiemku
nododep)xueampb crsiabowesiouHyr0 peakyuro Ha
MocmosiHHOM ypoe8He.

s bydepHocCTb BHYTPU KNeTKn obecnevnBaeTcs
aHnoHamn H,PO, n HPO,

s BO BHEKNETOYHOWM XMAOKOCTU N B KPOBM pPonb Oydoepa
nrpatot H2C0O3 n HCO:s.

s AHMOHbI cnadbIX KUCIOT U cnadble LWenovn CcBA3biBaloT
MOHbI BOOOPOAA U MMAPOKCUA-NOHBLI, bnarogapsa 4Yemy
peakuns BHYTPU KNETKN HE N3MEHSAETCS.




" S
3HaYeHre MUHEPAJbHbIX CoJIeH

s CoJIsiHasE KHUCIIOTa CO34AaeT KHUCIYI Cpeay B
KEIIYAKE, YCKOpsis IepeBapuBaHHUE OCJIKOB
1105000058

s lMonbl kanmemuss u  ¢gocdopa comaepkarcs B
KOCTHOM TKaHH.

s MuHEpallbHbIE COJIM MOCTYMNArOT B KIIETKH
opraHu3Ma W3 BHelIHeH cpenbl. M30BITOK
COJIEl BMECT€ C BOHOW BBIBOOUTCSA U3
OpraHu3Ma BO BHEIIHIOKO CPELY.



N
: Eonepmaﬂne BO/Jbl B PA3HbIX

opranax 4€¢JioBcka

an, 84%




" JEE———
OpraHn4yeckKkue BellecTBa

OpragumyecKkuMy Ha3bIBAIOT COCOUHCHUS, B
OCHOBE KOTOPBIX JICKUT I€nb, OOpa30oBaHHAs
KOBAJICHTHO CBSI3aHHBIMH aTOMaMHM YIJIEpOAa M
MMEIOIIAs PA3HYIO IIPOCTPAHCTBECHHYIO

CTPYKTYDY.
Takue coeamHeHHsT 00pa3yroTCs Oaaromaps
CIIOCOOHOCTH aTOMOB yriepoja (OpMHPOBATh

Mexay coboii OIMHAPHBIC, TBOMHBIC M
TPOUHBIC CBA3M.




N
Monomep - !c Iped. mMono «OIUH» W meros

«4acThb») — ATO HEOOIbIIAs MOJIEKYJIa, KOTOpas
MOXKET 00pa3oBaTh XHMHYECKYI0 CBSI3b C
APYTUMH MOHOMEpPAaMH M COCTaBUTH IOJIMMEP.

Mounomepsl - MOHOMEPHBIE 3BEHBS B COCTaBE
ITOJIMMEPHBIX MOJIEKYII.

Jlumepsbl, TpuMepbl, TeTpaMepbl, MeHTaMepPbl
150 I - HHU3KOMOJICKYJISIpHBIE  BEIIECTBA,

COCTOSIIE COOTBETCTBEHHO U3 2, 3, 4, U 5-TH
MOHOMEPOB.

IIpucTaBKy 0JiMro - (caxapuibl, ME€phl, ICITHUIbI)
n00aBISAIOT B OOIIEM clIydae, KOrja MOJIUMED
COCTOUT U3 HEOOJIBIIOr0 KOJINYECTBA MOHOMEPOB.



" JE——

IHosmmepsl - (OT rped. NOJH- «MHOI'0» H
MEPOC —  «4acTb») —  HCOPraHUYECKHE U
OPraHNYECKHE BEIIECTBA, MNOJIy4aeMbIC NYTEM
MHOTOKPATHOI'O TMOBTOPEHMUSA PA3JIMYHBIX T'PYMII
aTOMOB, Ha3bIBA€MBIX «MOHOMeEpPaMu»,
COCAUHEHHBIX B JJIWHHBIE MAKPOMOJICKYJIbI

XUMHNMYCCKHUMHU NI KOOPANHAIIMOHHBIMHA CBA3JAMU.

IHoaumep — 3TO BbICOKOMOJIEKYJIIPHOE
COCIMHEHHUE, BEIICCTBO C OOJBIION MOJCKYISIPHOM
MacCOd (OT HECKOJBKHX TBICSAY JO HECKOJIBKHX
MUJLIMAPIOB



" JEE
Ecan 0003HAYUTDH THII MOHOMepa

onpeaeJleHHOM OyKBOM, HampuMmep A, TO
[OJTUMeEP MOKHO U300pa3uTh B BHE COUCTAHUS
3BeHbEB A-A-A-A-.....A.

ITO KpaxMaJjl, INIMKOIeH, eJI10J103A.

Ecau coeqMHUTH BMeECTE JBAa THIIA MOHOMEpPOB
A u b, TO MOKHO MOJYYUTH 00JLIIOH BbLIOOP
Pa3HO00pPa3HbIX MOJIUMEPOB.

...AbABADbAJBb...
...AADbDbAADbDBb...
...AbDBbABDBADbDB...



" JEE———
OPITAHUYECKHUE BEHIECTBA

B KOMILJIeKce 00pa3yroT okoJ10 20-30% cocraBa KjieTku
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YriieBoabl

YriieBoabl —  OpraHH4YecKHe  COeAUHEHMH
cocTosilMe U3 yrjiepoaa, BoA0Opoaa U KHCJI0poaa.

MOHOC&X#@IH HOJmapI/mbl

- MPOCThIE YIJIEBO/bI - CJIOKHBbIE YIVIEBOAbI

(caxap) (kpaxMaJ y pacr., INIMKOI'eH Y KUB.)

Oo0mas (])olyMyﬂa moHocaxapuaoB Cn(H20)m Woru CnH2nOn,
Hanpumep, riwko3a — CoH1206

9710 O0eClBEeTHbIEC BElll-BA C NPUATHBIM CJIAAKHUM BKYCOM, XOPOIIIO
pacTBOpuUMBIE B BOJIE.
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" S
DOyHKIIUM YIJICBOI0B

1. JHEPreTuYecKasi - YriIeBOAbl CJIY:KAT
OCHOBHBIM HMCTOYHHKOM JHEPruM IJisi
opranu3sma. B mnuineBapuTeIbHOM TPaKTe
KpaxmaJl pacuenjisierca 0Co0bIMHU 0eJIKaMHu
(bepMeHTAMH) 10 MOHOMEPHBIX 3BEHbEB -
IMIIOKO3bl. B xome 3TOrO0 mpomecca
BbICBOOOKIaeTCcA JHeprusa. B mnpounecce
pacuienJeHus 1 r YIJIEBOIOB

BbICBOOO:xAaeTcHa 17,6 k/['k dHEepPrum.



"

2. CrpourejqbHass @yHKOMg — Yy
pacreHuii. O00JI0YKH KJIETOK PaCTeHUH
COCTOAT U3 NeJUIIJI03bl. B cpexHem
20—40% marepuaJia KJI€TOYHbIX CTEHOK
paACTEeHHHM COCTABJfAET NEJLIJ03a, A
BOJIOKHA XJIONIKA — TIIOYTH YHCTas
HeJJIK0JI03a, U HMMEHHO II03TOMY OHHM
UCIOJb3YIOTCH  JJIA M3r0TOBJICHUS
TKaHEH.




"

3. DVHKIMA 3aNACAHUSA NUTATEJbHbIX
BECIIECTB - B OpPraHusMe M KJETKe
yIJeBoAbl  00J12aaK0T  CIHOCOOHOCTBIO
HAKAILIMBATHLCA B BHJE Kpaxmajga Yy
PACTEHUM M TIVIMKOI€HA Y JKHBOTHBIX.
KpaxmMag M IUIMKOTeH  ABJIAETCH
3allaCHBIMUA  (hopMaMH  YIJIEBOJAOB M
PACXOAYIOTCA 10 Mepe BO3HHUKHOBCHMSA
IOTPEOHOCTH B YJHEPIUM.




O

PyHKUMA yrneBoaa

OHepreTnyeckas |[ntokosa CnyXXuT NCTOYHNKOM SHEPINKN AS1S KNETOYHOro AblXaHus.
ManbTto3a CnyXXuT NCTOYHNKOM SHEPINKN B NpopacTaomx ceMeHax.
Caxapoasa OcHoBHOM NpoayKT POTOCUHTE3A B PaCTEHNUAX (MCTOYHUK
QHeprun).
dpykTO3a O6ecneynBaeT aHeprmen MHorue Guororndeckme
npoLecchl, NpoTekatoLwme B OpraHM3me.
CTpyKTYypHas Llenntono3sa Obecne4vnBaeT yCTONYNBOCTb 0D0OSTOMEK pacTUTENBbHbIX
(nnacTtuyeckas) KITETOK.
XUTWH Obecne4vnBaeT MPOYHOCTb NOKPOBHbLIX CTPYKTYp rpnbos m
YSTIEHNCTOHOTUX.
Pnbo3sa un ABNAOTCA CTPYKTYPHLIMU dNEMEHTAMUN HYKITENHOBbIX
ne3okcmpunbosa kucnot AHK, PHK.
3awmTHas [enapuH [MpenaTcTByeT CBEPTbIBAHUIO KPOBM B XKMBOTHbIX KIETKaXx.
Kamegb 1 cnusb Y pacTeHun obpasyoTcs Npu NOBPEXOEHUN TKaHEN,
BbINOSTHAIOT 3aLLUUTHYO PYHKLUMIO.
3anacatoLlas JlakTo3a BxoauT B coctaB MoOnoka MnekonuTaroLmXx.
Kpaxman Ob6pa3syeT 3anacHble BeLleCcTBa B TKAHAX paCTEHUN.
[MnKoreH Ob6pasyeT 3anac nonmcaxapunaoB B XXMBOTHbIX KIeTKax.




"
JInnnabl

ITO IJIOX0 PACTBOPMMbBIE B BOJE KUPbI H
KUPONOA00OHBIEC BelleCTBA, COCTOSIIIME U3
[VIMIEPUHA M BBICOKOMOJICKYJISAPHBIX KUPHBIX
KHUCJIOT, 3aT0 XOPOILIO PACTBOPSAOTCH B
OPraHM4YeCKNX PACTBOPHUTENAX (CIIUPTE,
aleToHe, XxJJopopopme)



"
Kiaaccnpukanus JUIIHI0B

[lpocTble
(HenonspHbIe)

1. [MunuepuH
2. XXMpHblIe KUCNOThI
3. Bocku

MorneKyribi cooepxxam
MOJIbKO ocmamku
XUPHBLIX Kucriom  (unu
asnb0eauoos) u
criupmoa.

CnoxHble
(nonsipHble)

CJioxHbIe JUIUABI AeJAT HA TPH
0oJiblIIME TPYNIIbI:

dochoaunuabl (coeaMHeHM,

HMeIIue B CBOedl CTPYKTYype
ocTaToK (ochopHOil KHUCIOTHI),
LINKOJIUITHbI (coemuHeHus,

HMeIIue B CBOedl CTPYKTYype
YIJICBOAHBII KOMIIOHEHT) ]|

Cgl!I/IHI‘OJII/IHI/Ig!I)I.

Huorma CJI0KHbIE JIMITUBI
JOMOJHUTEJAbHO MOAPA3ACJIAIT HA
HEUTPAJbHbIE, NOJSIpHbIE M
OKCUJININHUHBI.




. myHKLIMVI nmnnaooB

CTpyKTYypHas - rnaBHble KOMMOHEHTbI
Ononornyecknx mMemMmopaH;

3anacawouwasa NoAKOXHaA XXMpoBas NPoCcrnonka
JHepreTnyeckaa - npu pacwenneHnn 1r xupa
Bblaensertca 38,9 k[x

Hanobornee KanopumHasa 4acTb NULLW;

BaXHasxd COCTaBHasA 4YaCTb AOWUEeTbl 4YeJrioBeKa U
XUBOTHbIX;

3awmTHaa -  3anacHoW, M3ONMUpPywLWUN U
3awmLialoWwmmn opraHbl MmaTepuarn;

PerynsatopHas:

MMMYHOMOAYIATOPbI;

perynatopbl akTUBHOCTU (pepMEHTOB;
3HAOOrOPMOHDI;

nepeaaT4Yuku 6MonorM4ecKUx CUrHanoBs.
Tepmoperynauusa - perynatopbl TpaHcnopTa BoAbl
MU conewu;

UcTouyHUK BOAbI

MpenaTcTave ans
noTepw Bnaru

y

amnuasbl




" N

Ilo arperaTHOMYy COCTOSITHMIO

XXnokune — TBepable —
pacTuTenbHbIe Macna )KUBOTHbIE XUPbI




[lomalluHee 3agaHue
[Maparpad 1-2,
Tabnuua, cTtp.10 — B TeTpagb




