Tema: « XMMNYECKNIN COCTaB KNETKM.
HeopraHn4yeckne BellecTBa KIMEeTKN»

3apayu:

|El,aTb XapPaKTeEPUNCTUKY XUMNYHECKOMY COCTAaBY KITIETKMW.
rpyrmnam arnemMeHToB BXOAALWNX B COCTaB KITETKH,

PackpbITb CBOUCTBA N 3HA4YE€HWE BOAObI, POSb
BaXXHENLLUMNX KaTUOHOB N aHNOHOB B KJ1eTKe.



MHozao0bpa3ue Xuebix op2aHU3Mo8 Ha 3emMrie

Umnepua Knemounwvie

Hmnepusa Hexremounowie

Hapuapcteo MNpokapuoTsl

LUapcTteo [dpobsaHku

MoauapcTeo
Apxebakrepumn

Moauapcreo
Hacroswue 6akrepum

MoauapcTeo
Uwnanobakrepumn

HaguapcTBo dykapuoThl

350 000 engoe
poToaBTOTPOPHBIX
OpraHvu3mos.

UapcTBo Pacrtenusn

°9

LapcTBo XKMBOTHLIE

letepoTtpodHsie \
NOABWXHbLIE
opraHuamsl. 3anacHoe

BelWeCTBO ~ MUKOreH.

UapcTeo Npubbi

100 000 enpoe

Uapcreo Bupychbl

Bce »uBble opraHn3mMbl Ha 3eMrie AensTca Ha ABE UMNepuUn — MMnepus
KneTto4dHble n nmnepua Heknetounsle. Mmnepua KnetoyHbie o6beguHseT
OpraHM3mbl, UMEILLINE KNETOYHOE CTpoeHne. K HEKNeToYHbIM OpraHn3Mam

OTHOCUTCS BUPYCbl, 00beanHEHHbIE B LLIApCTBO Bupychi.




OcobeHHOCMU XXUBbIX Op2aHU3M0O8

1. BakHenLwmnim npmnsHak XXnBoro opraHmama — CriocobHOCTb K
Pa3MHOXEHMIO, CMOCODHOCTb K Nepeaade reHeTn4eckom MHgopmauum
cneqyroLemy rnokoneHuto. Npn becnonom pasmMHOXEHUN criegytowee
MOKOSIEHME MOoSy4aroT reHeTUYEeCKY0 MHOPMaLUNKO OT MaTEPUHCKOro
opraHmama, nNpu NOrIOBOM — MNPONCXOAUT 0O0beaNHEHNE
reHeTUYeCKom nHdopmaLmm gByx OpraHM3mMos.

2. XXnBown opraHnsm siBNSETCA OTKPbITOM CUCTEMOW, B HEr0 NMOCTYNatT
nuTaTernbHble BELWEeCTBa, OH UCMOSb3YET pasfnyHble BUObl SHEPru
— QHEPruto ceeTa, SHEPrunKo, BbIAENAIOLLYIOCA NPU OKUCIEHUN
OpraHNYeCKNX U HeopraHNYeCKNX BeLLLEeCTB, BblOENSET B
OKpY>KaloLLy0 cpeany npoaykTbl 0ObMeHa BELLECTB N QHEPTUIO.
Opyrnmn crnioBamm, Mexay opraHM3MoM U cpeaon oouTaHus
NPONCXOAUT NOCTOAHHbLIM OOMEH BELLECTB N SHEPTUN.

3. KneTkun xunebix opraHn3mMoB obpasoBaHbl pasnnyHbIMU
brnononMmMmepamm, BaXHENLLNMU N3 KOTOPLIX SABMAAKOTCA HYKIEMHOBbIE
KNCIOThI 1 Benku. Ho mepTBas nowaab Takke COCTOUT U3
brononMmMepos, NO3TOMY BaXXHO NOAYEPKHYTb X NOCTOAHHOE
CaMOOBOHOBIIEHME.



OcobeHHOCMU XXUBbIX Op2aHU3M0O8

4. [loka opraHn3m XunB, OH BOCNPUHUMAET BO3OEUCTBUA OKpYXatoLLeun
cpenbl, Nog BNUAHMEM pasgpaxuTtensi Nponcxoamt Bo3byxaeHue v
pa3BMBaETCs OTBETHAs peakuusa Ha Bo30yxaeHne. Bo3bygmmoctb —
Ba)kHeunLlee CBOUCTBO OopraHu3ma.

5. B pesynbrate ectectBeHHOro otbopa opraHnamMbl YAUBUTENBHbLIM
obpasomMm aganTUpoBasiMCb K KOHKPETHLIM YCNOBUSM 0DUTaHus. OTa
ajanTtauna Hadanacb C 3BOSIHOLMN HA YPOBHE MOJSEKYI, 3aTeM Ha
YPOBHE OpraHoOMAOB KINEeTKN — Ha KNeTOYHOM YPOBHE, 3aTeEM Ha
YPOBHE MHOIOKNETOYHOro opraHn3ma.

6. s XXnBbIX OpraHN3MOB XapaKTepHa BbICOKas cTeneHb opraHn3aumu,
KOoTopasi NPOSABMSIETCA B CIIOXXHOM CTPOEHUM DNONOrnyYecKmx
MOJIEKYN, OpraHoOMaoB, KNeToK, OpraHoB, UX cneumanmsaunm K
BbIMOSIHEHMIO onpenerieHHbIX PYHKLUMN.

/. Takxke K npu3sHakam XuBbIX OPraHN3MoOB OTHOCATCA POCT, CTapeHne u
CMepTh.



Ypo8HU opaaHu3auuU uebix op2aHU3MO8

1. MonekynspHkIU, Ha KOTOPOM U3y4aloTCHA OpraHN4YecKne u
HeopraHU4Yeckne MosieKkyrbl, UX CTPOeHUe N PYHKUUN B
opraHusme.

2. KnemoyHsbit, kKnetka Heobbl4anHO CroOXHasa cuctema
B3aMMOAENCTBYIOLLMX OPraHONAO0B, KaXablin N3 KOTOPbIX
NPUCNocobneH K BbINOSTHEHNIO OonpeaenieHHbIX PYHKLUNN
N ABNAETCSH YaCTbHO LIeSTOCTHOWN CTPYKTYPbl — KMNETKN.

3. Y HMU3LWMNX MHOIOKMNETOYHbIX OpraHM3mMoB MPOUCXoauT
cneunanmsauuns KneTok, obpasyrotTcst TKaHU —
mkKaHeg8oU YPOBEHb.

4. Ha cnepytouiem ypoBHe — op2aHHOM — MPOUCXoauT
obpa3oBaHWE CNOXXHO YCTPOEHHbLIX OPraHoOB, KOTOPbIE
cneymanmanpyroTca Ha onpeaeneHHbIX PYyHKUMAX r
COBMECTHO pOpPMUPYIOT CUCTEMBI OPraHoOB.

5. Ha opeaHu3meHHOM ypoBHE Mbl UMEEM OESO C
LEeNOCTHbIM OpPraHN3MoOM, Y OOHOKMNETOYHbIX OPraHM3mMoB
9TO OAHa KIeTKa, Y MHOMOKIMETOYHbIX — MHOXEeCTBO
KIEeTOK, KOTOpble NOAYMHSATCS pasfnyHbIM CUCTEMAM
perynauun.




6. OpraHnambl 00 bLEOMHAIOTCA B NMONYNSAUUN,
nonynaumm — B BnAbl, OpPMUPYETCS
rnornyJsisiyuUOHHO-8UO0B80U YPOBEHD,
obecne4ynBaloLLMA CIIOXKHbIE
BHYTPMBUAOBbIE B3aMMOOTHOLLEHMUS.

/. Ho nobaga nonynauma npucnocobreHa K
onpegeneHHbIM dpakTopamM HEXMNBOM
Npupoabl, B3aMMOAENCTBYET C NONYyNALUNSMU
OPYruX XUBbIX OPraHM3MoB, 3TO YXe
buozeoueHomu4yeckul ypOBEHb.

8. BbICclUMM ypOBHEM OpraHmM3aumn XXU3HM Ha
3emne anaetcs buocgepHsid,
o0beanHALWNA BCce bruoreoueHo3bl 3eMnu
B €NHYIO XNBYIO 0OONOYKY 3eMnn —

brnocdepy.




Xumu4yecKkul cocmas Kriemku

NEPUOAUNYECKAA CUCTEMA DJIEMEHTOB A.U.MEHAENEEBA
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Xumuyeckuu cocmas Kriemku

Bce kneTkn, HesaBUCUMO OT YPOBHSI OpraHu3aummn, CXogHbl No
XUMUYECKOMY COCTaBy. B XnBbIx opraHMamMax obHapy»xeHo okoro 80
XUMWYECKUX aNneMeHTOB nepunogmndeckom cuctemol ..MeHoeneesa.
[1To KONMYECTBEHHOMY COAEPXKAHMIO B XXMBOM BELLECTBE 3JIEMEHTbI
OEensTCs Ha TPU KaTEropuu:

MakpoanemeHmMbI:
O, C, H, N — okono 98% oT mMacchl KIeETKWN, 3arieMeHTbl 1-01 rpynribi;
K, Na, Ca, Mg, S, P, Cl, Fe — 1,9 % oT Macchbl KNeTKn, 3aneMeHTbl 2-0U
rpynnbl. K MakpoanemMeHTamMm OTHOCAT 3fIEMEHThI, KOHLUEHTPpaUMa KOTOPbIX
npesbiwaeT 0,001%. OHM cocTaBnsAlOT OCHOBHYO MaccCy KMBOIO
BELLEeCcTBa KNEeTKN.

MUKPO3NEMEHTHI:
( Zn, Mn, Cu, Co, Mo u mHoaue Opyaue), oons KOTOPbIX COCTaBMSAET OT
0,001% go 0,000001% (0,1 % macchl kneTkun). BxogaT B cocTas
Bronornyeckn akTMBHbIX BELLLECTB — PEPMEHTOB, BUTAMUHOB U
FOPMOHOB.

YrnbmpaMuKpoanemeHmei:

(Au, U, Ra u dp.), koHUeHTpauuns kotopbix He npeBbiwaet 0,000001%.
Porib 60nbLWMHCTBA 311IEMEHTOB 3TOW rPyMMnbl 40 CUX NOP HE BbISICHEHA.



Xumu4deckue coeOUHeHUS Kremeku

HeopraHun4yeckne coegMHeHUS OpraHunyeckne coeanHeHus
1. Boaa; Benku;
2.  Conwu. Kupsl;
Yrnesoabl;
HK:

AT® n gpyrue
HW3KOMOIEKYNApHbIe
coeguHeHus

@1 5= Y =

Booda. Camoe pacrnpocTpaHeHHOE B XUBbIX OpraHn3Max HeopraHm4eckoe
coeagnHeHue. Ee cogepxaHme konebneTcsi B LUMPOKUX Npedenax: B KneTkax
amanu 3y6oB Boga coctaBnsieT no macce okosio 10%, a B kneTkax
pasBuBatoLLerocs 3apoasiia — bonee 90%.



Xumu4deckue coeOUHeHUSs Kriemeku

Koresus rmapataums o8 -3 A ik
unoneu , : . oA o A
)ﬁi‘ b4
= o =
. Na*-10 3NeKTpoHOB (2,8),11 NPOTOHOB b 4

Xnopua-uoH - 18 3nekTpoHoB (2,8,8), 17
NPOTOHOB

Boga He Tonbko o0bsizaTeNbHbIN KOMIMOHEHT XMBbIX KITETOK, HO U cpeaa
obuTaHuns opraHnM3mMoB. buoriornyeckoe 3Ha4YeHMe BoAbl OCHOBAHO Ha ee
XUMWNYECKUX N (PU3NYECKNX CBOUCTBAX.

Xummnyeckme n domnsnyeckmne cBONCTBa BOAbl OObACHAIOTCS, Npexae BCero,
ManbIMU pasMmepamm Monekyn Bogbl, UX NOASAPHOCTbLIO N CMTOCOOHOCTLIO
COEQNHATLCA OPYr C APYromM BoAOpPOAHbLIMM CBA3AMN. B Monekyne Boapbl
OAVH aToOM Kucnopoda KoBareHTHO CBA3aH C ABYyMS aTOMaMun BOAOpOAa.
Monekyna nosnsipHa: KUCNOPOAHLIA aTOM HeCeT HeDOSbLLON
oTpuuaTernbHbIV 3apsid, a ABa BOOAOPOAHbLIX — HeDOoMbLUME MNONOXUTESbHbIE
3apsabl. OTO genaeTt Monekyny Bodbl Aunonem. [Noatomy npu
B3aMMOLENCTBUN MOSEKYS BOAbI APYr C APYroM MexXay HUMU
yCTaHaBNMMBalOTCA BOAOPOAHbLIE CBA3M.



Xumu4deckue coeOUHeHUSs Kriemeku

e BogopoaHble cBa3u B 15—20 pa3s cnabee
KOBaNEHTHbIX, HO, MOCKOMbKY Kaxaas Moriekyna
@E\ BOAbl cnocobHa obpa3oBbiBaTb 4 BOOOPOAHbIE
A cgj CBS31, OHWU CYLLECTBEHHO BAUSIOT HA (pusndeckne
QE ) CcBoOWCTBa BoAbl. bonbLuasa TennoemMkocTb,
TennoTa nnaBneHus u TennoTa

napoobpasoBaHNsi OOBACHSATCSA TEM, YTO
bonbLasa YacTb NornoLwaemMoro Bogon tenna
pacxo4yeTcsl Ha paspbiB BOAOPOAHbLIX CBSA3EN
MeXay ee MorfeKkynamm.

(a) NaCl crystal

Boaa obnagaeT BbICOKOW TEMNONPOBOAHOCTLIO,
NPaKkTUYECKN HE CKMMAETCS, Npo3payHa B
BMAMMOM y4acTKe CrekTpa.

HakoHelu, Boga —BeLleCcTBO, MNSIOTHOCTb

® KOTOPOrO B XWOKOM COCTOSIHUM Borblue, YEM B
& - TBEPAOM, Nnpun 4°C y Hee MakcumaribHas

o}ﬁ&; o’?m? MIOTHOCTb, Y NibAa MMOTHOCTb MEHbLLUE, OH

di‘;bgo gﬂv NogHMMAaeTCs Ha NOBEPXHOCTb U 3alluLaeT

BOJOEM OT NPOMep3aHus.
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(a) NaCl crystal
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Xumu4deckue coeOUHeHUSs Kriemeku

Boga — xopowuin pacTBOpUTENb MOHHBIX
(NonspHbIX), @ TakKe HEKOTOPLIX HE MOHHbIX
coeuHEHNN, B MOreKyrie KOTOpbIX
NPUCYTCTBYIOT 3apsi)KEHHbIe (MONSIPHLIE)
rpynnbl.

JTtobble nonsapHble CoOeANHEHNA B BOAE
audopamupyromecs (OKpy»atTca Mosiekyrnamu
BOAbl), NP 9TOM MOJEKYIbl BOAbl y4aCTBYHOT B
obpa3oBaHUU CTPYKTYPbl MOSIEKYN
opraHmn4eckux BellecTB. Ecnun aHeprus
NPUTSXKEHUSA MOSEKYI BOAbl K MOMNEKynam
Kakoro-nmbo BellecTsa bonbLue, YeM 3HEPrus
NPUTSKEHNA MEXOY MOSIEKYNnamMm BELLECTBA, TO
BELLECTBO pacTBOpPSAETCA.

[10 OTHOLLEHMIO K BOAE pa3fnyaltoT:
a2uopouribHbIe sewecmea — BELLECTBA,
XOPOLLO pacTBOpMUMbIE B BoAe; 2U0poghobHEIe
geujecmea — BeLLeCcTBa, NPakTU4eCKn
HepacTBOPUMELIE B BOAE.



Xumu4deckue coeOUHeHUSs Kriemeku

BONbLMHCTBO DNOXMMNYECKNX PEAKLMN MOXET
Ceer NAOTW TONbKO B BOOHOM pacTBOpe; MHOrne
BellleCcTBa NOCTYNatoT B KIMETKY U BbIBOAATCHA
N3 Hee B BOAHOM pacTBOpe.

Bonbluas TennoeMKocTb U TENMNONPOBOAHOCTb
BOAbl CNOCOOCTBYIOT paBHOMEPHOMY
pacnpeneneHuto Tenna B KNneTke.

Bnarogaps 6onbLUO NoTepu Tenna npu
ncnapeHun Boabl, MPOUCXOOUT oxaxaeHue
opraHuama.

Brnaropaps cunam agreaum n Koreamu, Boaa
crnocobHa nogHMMaTbcs no Kanunnspam (oauH
13 bakTopoB, obecrneynBatoLLNX ABUKEHNE
BOAbl B COCyaax pacTeHun).
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Vimoeau: posib 800bI OJiS XXUBbIX Op2aHU3MO8

ABnsgeTcs oCHOBOW BHYTPEHHEN U BHYTPUKNETOYHOU Cpeabl;
ObecneunBaeT TPaHCMOPT BELLECTB;

ObecneynBaeT nogaepxaHne NPoCTPaHCTBEHHOW CTPYKTYpPHbI
(rmapaTtunpyeT NonsipHblE MOMEKYIbl, OKPY>KaeT HEMONSIPHbIE MOSIEKYITbI,
CNoCcoBCTBYS NX CIIUMAHWUIO);

Cnyxunt pacteBoputenem u cpeaoun ansa andodysmu;

YyacTeyeT B peakumnsax oTocuHTEes3a 1 rmaponusa;

CnocobcTByeT oxnaXxaeHuio opraHn3ma;

Asnsetcsa cpenon obutaHnsa ans MHOrMX OpraHU3MoB;
ObecneunBaeT paBHOMEPHOE pacnpeneneHne Tensrna B opraHn3mMe;

MakcumarnbHas nnoTHocTb npu +4° C, neg obpasyeTtcs Ha
NOBEPXHOCTU BOAbI.



3HayeHue cosneu

Ba)xHenwmne KatnoHbl
K*, Na*, Ca®* v gp.

Ha BHelLUHen NnoBepXHOCTH
MemMbpaHbl Bcerga bonblue
Na* 4yem Ha BHYTpPeHHen, u
meHble K*, yem Ha
BHYTPEHHEN
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[1aHHbIEe KaTUOHbI
obecneynBatoT BO30YaMMOCTb
KIETKU 1 npoBeaeHne
HEepPBHOro UMnyrbCca.

BakHenwime aHNOHbI
H2PO4', HPO42', HCOS" Cl

BydepHOCTb — cNOCOBHOCTL
nogaepxmeatb pH Ha onpegeneHHOM
ypoBHe. BenuynHa pH, pasHasa 7,0
COOTBETCTBYET HeUTpasribHomy, Huxe 7,0 —
Kncnomy, soiwe 7,0 — weno4yHomy
pacTBopY.

Ourngpodoocdrat-uoH; rmgpodocdar-noH

H P @ e HPO,* + H*
[MopokapboHaT-NoH; yronbHas KMCnoTa
H O H,CO,

Asnsatotcsa bydepHbIMKU cUCTEMaMK,
nogaep kmearoLmmm onpegerneHHbin pH —
7,4 B KneTke.



3HayeHue cosneu

Kak oTpearvipyet ocaTHas |
BydepHas cuctema Ha Avrnapodocdat-noH; ruapodocdar-moH

noHmxkeHue pH? H, PO, — HPO,% + H*

Kak orpearupyet kapboHaTtHas [apokapboHaT-UOoH; yronbHas KucnoTa

bydepHada cucrtema Ha HCO3' +H* l H2C03

noBbileHne pH?
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[loemopeHue

[lepevncrnnte ypoBHN OpraHn3auunm XXUBom maTtepumn.

Kakue yeTtbipe uapctBa pasnuyarot B umnepum KnetouHblie?

Kakne anemeHTbl Ha3blBatoTCs GUOreHHbIMN? CKOSbKO nX?

Ha kakue rpynnbl OenaTcs MakpoO3reMeEHThI?

Uem KOBaneHTHbIE CBA3M OTNMUYaKTCA OT BOAOPOAHbIX?

[Toyemy nen obpasyeTcst Ha NOBEPXHOCTU BOAbI?

Kakne BellecTBa HasbiBaloTCA rnapodobHbiMn? M'mapodnnbHbIMN?
UTo Takoe rmaparauma?

Kak ¢ nomoLubto kapboHaTHoM BydhepHON cUCTEMBI perynmpyetca pH?
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[loemopeHue

Kakon 3apag Ha aToMe Kucnopoga v Ha atomax Bogopoaa B Monekyre
BOAbI?
CKONbKO BOOOPOAHBLIX CBA3EN MOXET 0O0pa3oBbIBaTb O4HA MOSIEKyNna
BOAbI?
[ToyemMy MOH HaTpUs UMEET MOSTIOXKUTENbHbLIW 3apaa”?
[ToyemMy MOH xrnopa MMEeET oTpuuaTeribHbIN 3apsn?

Xnopua-uoH - 18 anekrpoHos. (2,8,8), 17
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Na'-10 3NeKTpoHoB (2,8),11 NPpOTOHOB



