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OpraHu3mos. i OpraHnu3mMsl. 3anacHoe OpPraHn3MoB
BELECTBO - MMUKOreH. :

Bce xunBble opraHn3mMbl Ha 3emrne AenaTcs Ha ABe MMNepun — UMNepust
KneTtouyHble n nmnepusa HeknetouHble. IMnepusi KnetoyHble o0beamHseT
OpraHu3Mbl, UMetoLLINE KNeTo4YHOe cTpoeHne. K HEKNETOYHbIM OpraHn3mMam
OTHOCUTCS BUPYCbl, 0ObeaNHEHHbIE B LLAPCTBO Bupychl.



Ceolicmea Xuebix op2aHU3MO8

1. BakHenLWmMin npn3sHak >XnMBoro opraHn3ma — CrioCobHOCTb K Pa3MHOXEHMIO,

CNOCOOHOCTL K Nepefaye reHeTn4eckon nHdopmauum cnegyowemy
nokoneHuto. Npn Gecrnonom pasmMHOXeEHUM cneaytoLllee rnoKosieHmne
nony4yaroT reHeTUYECKY0 MHGOPMAaLMIO OT MaTEePMHCKOro opraHnama, rnpu
NOSIOBOM — NPOUCXoanT 00beanHEHNE reHETUYECKON MHdopMaLMn OABYyX
OpraHnU3mMos.

2. XXnBon opraHnam siBNseTCHa OTKPbITON CUCTEMOW, B HErO NOCTyNaKT

nUTaTenbHble BELWEeCTBa, OH UCMONb3YeT pa3nnyHbie BUAbl 3HEPTUN —
SHEPruK CBETa, SHEPruto, BbIAENSAOLLYIOCS NMPU OKUCIIEHUN OPraHNYEeCKUX U
HeopraHN4YeCcKux BELLIECTB, BblOENSAET B OKPY)KatoLLY0 cpeay NPOoayKTbl
oOMeHa BELLLECTB U 3Hepruto. [pyrmmu crnosamm, Mexay opraHm3Mom U
cpenon obutaHnsa NPOUCXOANT NOCTOSAHHbI OOMEH BELLECTB N SHEPTUMw.

3. KneTtku XunBbix opraHM3amoB 00pa3oBaHbl pasnnyHbIMK BrononumMmepamu,

Ba)>XHEULLNMWN U3 KOTOPbIX ABMAKTCA HYKNEMHOBbIE KUCIOThI 1 6enkun. Ho
MepTBasl fowaab Takke COCTOUT N3 BMonosiMmmMepoB, NO3TOMY BaXXHO
NoOYEPKHYTb X MOCTOSIHHOE CaMOOOHOBIEHNE.

[Toka opraHn3m XuB, OH BOCMPUHUMAET BO3AENCTBUA OKpPYXKatloLLen cpeabl,
no4 BNUSIHUEM pas3apaxuTens npomcxoanT Bo3byXaeHne n pasBnBaeTcs
OTBETHas peakuunsi Ha Bo3byxaeHne. Bo3byanmocTbe — BaxHelNLee
CBOMWCTBO OpraHu3ma.



Ceolicmea Xuebix op2aHU3MO8

5. B pe3ynbrate ectecTtBeHHOro otbopa opraHM3mbl yaMBUTENbHLIM 00pa3om
aJanTMpoBanuch K KOHKPETHbLIM YCroBUAM 0buTaHus. 3Ta agantauus
Ha4yanacb C 3BOSIIOLIMN HA YPOBHE MOMEKYI, 3aTEM Ha YPOBHE OpraHonaoB

KNETKN — Ha KNeTO4YHOM YPOBHE, 3aTEM Ha YPOBHE MHOFOKINETOYHOIO
opraHusma.

6. [1nA XXunBbIX OpraHM3MOB XapaKkTepHa BbICOKad CTeneHb opraHnusaummn, Kotopas
NPOSIBMSAETCS B CIIOXHOM CTPOEHUN DMOSTOrMYECKNX MONEKYST, OpraHonaoB.,
KIETOK, OpraHoB, UX crneumanusaumnm K BbINOMHEHUIO onpeaeneHHbIX
JOYHKL .

7. Takxe K NPU3HaKaM XMBbIX OPraHN3MoOB OTHOCATCA POCT, CTapeHne n CMepTb.



YposHU opaaHu3ayuu xueoll Mamepuu

YPOBHM OpraHu3aLumm Xnsoin npupoasbi

Y4yeHble Ha OCHOBaHUN
ocobeHHoCTEN
NPOSIBNIEHNSA CBONCTB
KMBOTO BbIOENSOT
HEeCKOSbKO YPOBHEMN
opraHu3sauun XnBom
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YposHU opaaHu3auyuu Xueoli Mamepuu

Heopranuueckue | Comepxanue, % Opraauueckue Conep:xanue, %
Bozna 40—95 Benku 10—20
Ipyrue veopra- | 1,0—1,5 JInnuael 1—5

HU4YEeCcKue Belle- VrieBoas 0,2—2,0

CTBa HyxkJienHOBBIE KHCJIOTHI 1,0—2,0

AT® u gpyrue HU3KOMOJIE- 0,1—0,5

KYJIIDHBIE OpraHUuvYecKue
COEIUHEeHUSA

MOﬂeKyflﬂprll:I ypoeeHb npeactaBsjieH MoJiekyJlaMn opraHM4eCcKmnx BeecTB —
oenkos, yrnesoaos, JInnnaoB, HYKINenHOBbIX KNCIOT, HaXOoOALLNXCA B KIETKax 1
NoJTy4YnBLLUUX Ha3BaHNE brnonorn4yecknx MOJIEKYIT.



YpoeHU op2aHu3ayuu Xueol Mamepuu

Ha knemoyHoMm ypoeHe
N3y4aeTcs CTPOeHune
KIETOK, CTPOEHUE "
doyHKUMN ee oTAerNbHbIX
opraHomnaos.




YposHU opaaHu3auyuu Xueoli Mamepuu

Ha opz2aHu3meHHOM yposHe —
CTpOEeHue TKaHen, opraHoB 1
CUCTEM OPraHoOB LeNOCTHOro
opraHusma.




YpoeHU opeaHu3auyuu Xxueol mamepuu

Ha nonynsyuoHHo-eudo8oM ypo8He U3y4arTca CTPYKTypa Bmaa,
XapaKkTepucTtmka nonynsuunu.




YpoeHU op2aHu3ayuu Xueol Mamepuu

Ha akocucmemHom
(buozeoueHomu4eCcKom) ypoeHe
n3y4vyaeTcs CTpyKTypa u
XapaktepucTuka 6GmoreoLeHo30B.




YpoeHU op2aHu3ayuu Xueol Mamepuu

Ha 6buocghepHom —
nayyaetcs buocdepa.
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[lodsedem umoau:

UTo n3yyaercs Ha MONeKynsipHOM YypOBHe?

U3yuaromcs morneKyribl op2aHU4ecKux seulecmes — besikos, yarneeo0o08, /iurnuoos,
HYKIeUHO8bIX KUCIOM, Haxo0sIWUXCS 8 KriemkKax U rofy4uswux Ha3gaHue
buoroau4yecKkux MosreKyrs.

UTO n3yyaeTrcs Ha KNETOYHOM YPOBHE?

Ha krnemo4yHoM ypos8He u3ydaemcsi CmpOoeHUEe KIemoK, cmpoeHue U byHKUUU ee
omoesibHbIX 0p2aHoudo0s.

YTo n3yyaetcs Ha opraHN3MeHHOM YPOBHE?

CmpoeHue mkaHeU, opaaHo8 U cucmeM op2aHo8 UeriocmHo20 opaaHu3ma.

YTo n3yyaetcs Ha nonynsiuMoOHHO-BMOOBOM YPOBHE?

Ha nonynsayuoHHO-8UO0B0OM ypPOBHE U3y4aromcs cmpykmypa euda,
xapakmepucmuka rionynsauud.

YTo n3yyaercs Ha GUOreoLeHOTUYECKOM YPOBHE?

Ha akocucmemHom (buo2eoueHomMuU4YeCKoOM) ypo8He uly4daemcsi cmpykmypa u
xapakmepucmuka 6uo2eoueHo308.

YTo nsyyaetcs Ha GBuocdhepHOM ypoBHE?

Ha 6uocgpepHom — uzydaemcsi buocghbepa. PacripocmpaHeHue XU3HU 8
ammocgepe, rilumocgepe, 2udpocgepe. BriusHue 4yeroeeka Ha buocgepy.



Xumu4yecKkul cocmas Kriemku

NEPUOAMNYECKAA CUCTEMA DJIEMEHTOB A.U.MEHAENEEBA
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Xumuyeckuu cocmas Kriemku

Bce kneTku, He3aBUCUMO OT YPOBHS OpraHu3aummn, CXoaHbl N0 XMMNUYECKOMY
cocTtaBy. B »xuBbIx opraHnamax obHapy>xeHO okono 80 XMMUYECKNX SNIEMEHTOB
nepuognyeckon cuctemol [.1.Mengeneesa.

Lns 24 anemeHmos n3BecTHbl YHKLNU, KOTOPbIE OHU BbINOSHSAOT B KNETKE.
OTW ANeMeHTbl Ha3blBalTCcA buozeHHbIMU. 10 KONNYEeCTBEHHOMY COAEPXKAHUIO B
KMBOM BELLECTBE 3NIEMEHTbI OENATCA Ha TPU KaTEropuu:

MakpoanemeHmeil.

O, C, H, N — okono 98% oT maccbl KNeTku, anemeHTbl 1-on rpynnsbl;

K, Na, Ca, Mg, S, P, Cl, Fe — 1,9 % oT macchl KNneTku, anemMeHTbl 2-01 rpynnbl.
K MakpoanemMeHTam OTHOCAT 3fIEMEHTbI, KOHLEHTPaUNS KOTOPbIX MpeBbiLaeT
0,001%. OHKM cocTaBnsoT OCHOBHYIO MaCCy XXMBOrO BELLECTBA KITETKN.

MukpoanemeHmeil.

( Zn, Mn, Cu, Co, Mo u mHozaue Opyaue), nonsa kotopbix coctasnsaeT ot 0,001%
0o 0,000001% (0,1 % macceol kneTkn). Bxogat B coctaB 6GMONMOrMyeckn akTMBHbIX
BewecTB — PEPMEHTOB, BUTAMUHOB 1 TOPMOHOB.

YrnbmpamuKpoarneMeHmel:

(Au, U, Ra u 0p.), koHUeHTpauus koTopbix He npesbiwaeT 0,000001%. Ponb

OONbLIMHCTBA ANIEMEHTOB 3TOW rPynnbl 4O CUX NOP HE BbISICHEHA.



Xumu4yecKkul cocmas Kriemku

JJIeMeHThI, BXOAAIHEe B COCTAB KJIETOK OPraHu3MoB, %

MaKpPO3JIeMEeHTHI MHKPO3JIeMeHThI YABTPAMHKPO3JIeMEHTHI
(mo 0,001%) (ot 0,001 xo 0,000001% ) (menee 0,000001%)

Kucaopon (65—75) Bop Ypan

Yraepon (15—18) KobanpT Papuii

Asort (1,5—3) Menn 30JI0TO

Bogopoxa (8—10) Monubnen PryTs

®ocpop (0,2—1,00) IMusk Bepunnuii

Kanni (0,15—0,4) Banaguit Ieauii

Cepa (0,15—0,2) Hopn Cenen

Kenezo (0,01—0,15) Bpom

Marawuii (0,02—0,03)
Harpwnii (0,02—0,03)
Kanpmnuiz (0,04—2,00)




1. Xumu4yeckuu cocmae Kremku

OrneMeHThbl, BXoAslme B COCTaB KNeTok opraHn3moB, %

MakpoanemMeHThbl
(bonee 0,001 %)

Kucnopog (65 - 75)
Yrnepog (15 - 18)
Bogopog (8 - 10)
A3ort (1,5 - 3,0)
®ocdop (0,20 - 1,00)
Kanwuin (0,15 - 0,40)
Cepa (0,15 - 0,20)
Kansuun (0,04 - 2,00)
Marnum (0,02 - 0,03)
Hatpun (0,02 - 0,03)
XKeneso (0,01 - 0,15)

MuKpO3anemMeHTb!
(ot 0,001 - oo 0,000001 %)

bBop
Kobanesr
Menab
MonubaeH
LInHk
Banagun

Nopn
Bpom

YNbTpaMUKpO3eEMEHTbI
(meHee 0,000001 %)

YpaH
Pagun
3050oTo
PTyTb
Bepunnui
Lleaui

CeneH



[lodsedem umoau:

Kakue anemMeHTbl OTHOCATCA K anemeHTam 1-m rpynnbi?

C, H, O, N.

Kakue anemMeHTbl OTHOCSITCS K 3eMeHTaM 2-ii rpynnol? :

K, Na, Ca, Mg, S, P, CI, Fe.

CKOSbKO MPOLEHTOB OT MacChbl MPUXOANTCS Ha aneMeHTbl 1 1 2 rpynnbi:
AnemeHmel 1-u epynnbl — 98%, anemeHmbl 2-uU 2pynrbl — 2%.

Kakve anemMeHTbl Ha3blBakOTCA MakpoarieMeHTamMmun?

AnemeHmMbI, Korudecmeo komophbkix cocmasnsem bonbwe 0,001% om maccsl
meria, Ha3bl8aromcs MaKpoasieMeHmamu.

Kakune anemeHTbl Ha3bIBalOTCS MUKPO- U YIbTPaMUKPO3eMeHTaMmn?
AnemeHmel, Ha dornto Komopsbix rnpuxooumcss om 0,001 do 0,000001%, —
MUKpO3rieMeHmamu, a arieMeHmbl, coO0ep)xaHue Komopbix He rpesabiuiaem
0,000001%, — ynbmpamMuKpoarieMeHmamu.



Xumuyeckue coeduHeHuUs Krnemku. Booda

BeuwiecTBa B cocTase OpraHu3moB
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Conu, —  KaTtuoHsbl l —  AMUHOKUCNOTHI '—— Benku l——
——  KWUCNOTbI
u ap. |
Hykneotuabl l—— HyknenHosbie
KUCNOThI
— Jlunupobl '
= Apyrve I




Xumuyeckue coeduHeHuUs Krnemku. Booda

Heopranuueckue | Comep:xanue, % Opraauueckue Conep:xanue, %
Bona 40—95 Benxu 10—20
Ilpyrue seopra- | 1,0—1,5 B187%810%9193 1—5
HUYeCcKue Bellle- VrJIeBObI 0,2—2,0
CTBa HyknenHOBBIE KUCJIOTHI 1,0—2,0
AT® u gpyrue HU3KOMOJI€E- 0,1—0,5
KYJspHBIE OpraHuYecKue
COeIUHEeHU A

Booda. Camoe pacrnpocTpaHEHHOE B XWUBbIX OpraHn3max HeopraHmdeckoe
coeagnHeHue. Ee cogepxaHme KonebneTcs B LUMPOKUX npedenax: B KneTkax
amMmanu 3yboB Boga coctasnsaeT no macce okono 10%, a B knetkax
pa3BuBatoLLerocs 3apoasilia — b6onee 90%.



Xumuyeckue coeduHeHuUs Krnemku. Booda

Bogopon (5+)

Kucnopopg (26-)

Yron mexay
CBA3AM
104,5°

KoBaneHTHas
CBSI3b

Bopopon (5+)

Hydrogen
bond

Monekyrna Bogbl coctouTt u3 atoma O,
CBSI3aHHOIO C ABYMSI aToMamMu H nonapHbIMU
KOBaNeHTHbIMU CBA3SIMU. XapaKkTepHoe
pacnosioXeHne afieKTPOHOB B MOSIEKyne BoAbl
npuaaeT en ANekTPUYECKYD aCUMMETPUIO.
Bornee anekTpooTpuuaTenbHbIN aToOM
KMcnopoga nputsarnBaeT aN1eKTPOHbI aTOMOB
BOAOpOAA CUnbHee, B pesyrbraTe obLue napsbl
9NEKTPOHOB CMeLLEeHbl B MOSIEKYIe BOAbl B €ro
CTOPOHY.

[ToaTOMYy, XOTA MOsieKyra BoAbl 8 UesioMm He
3apsxeHa, KaXXabln U3 AByX aTOMOB Bogopoaa
obnagaeTt 4YaCcTUYHO NONOXUTENBbHBIM 3apsa0oM
(0603Ha4YaemMbIM O7), @ aTOM KMcnopoaa Hecet
YaCcTUYHO oTpuLaTenbHbIn 3apsag (20).
Mornekyna Boabl Nonsipu3oBaHa U siBNAETCS
avnonem (MMeeT ABa norntoca).



Yron mexay

CBA35IM
104,5°

Xumuyeckue coeduHeHuUs Krnemku. Booda

Bogopon (5+)

Kucnopopg (26-)

KoBaneHTHas
CBSI3b

YacTnyHo oTpuuaTtesnbHbIW 3apaa atomMa
Kncnopoga ogHOM MOsieKynbl BOAbI
NPUTArMBAETCH YaCTUYHO NONOXUTENBbHBIMU
aToMamu Bogopoda Apyrux monekys. Taknum
obpasom, kaxkgas Moriekyna BoAbl CTPEMUTCH
CBAA3aTbCHA BOAOPOAHBIMU CBA3SAMU C YETbIPbMA
coceHUMWU MoreKyramMn BoAbl.

Boda sernsiemcsi xopowum pacmeopumeriem.
Brnarogaps nonsipHOCTM MOSIEKYN U
cnocobHoCcTK 0Opa3oBbIBaTb BOAOPOAHbLIE
CBSA3X BOAA NErko pacTBOPSET NOHHbLIE
coeguHeHunst (Conu, KUCNoTbl, OCHOBAHUSA).
XOpoLLlO pacTBOPSAITCA B BOAE U HEKOTOpPbLIE
HEMOHHbIE, HO NONSpPHbIE COEOMHEHUS, T. €. B
MONEKyre KOTOPbIX MPUCYTCTBYIOT 3apsiKEHHbIE
(monsapHbIe) rpynnbl, HANPUMeEpP caxapa,
NPOCTble CNNUPTbI, aMUHOKMUCNOTLI. BelecTsa,
XOPOLLO pacTBOpPMMbIE B BOLE, HA3bIBAKOTCSH
auopogburibHbIMU (OT rped. hygros — BnaxHbIN
1 philia — apy>6a, CKNOHHOCTb).



Xumuyeckue coeduHeHus Knemku. Booa

PaCTBopeHue NaCl MmopaTtupoBaHHas
©enkoBas monekyna

BopopopgHbie cBA3n
MEeXAY MONeKynamm Boabl



Xumuyeckue coeduHeHuUs Krnemku. Booa

BHekneTo4HaA cpena

TpaHc- T MKONPOTEMH &y

MMukonunug, ® MEMOPAHHBI o
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Huru

UMTOCKENETa

Lutonnasma

BellecTta, NNoxo unu BoBce HeEpacTBOPUMbIE B BOE, HA3bIBAOTCS
2udpogobHkeIMu (OT rped. phobos — cTpax). K HUM OTHOCATCS XKMpbl,
HYKIEMHOBbIE KNCNOTbI, HEKOTOpble Benkun. Takne BellecTsa MoryT obpasoBbiBaTb

C BOJOW NOBEPXHOCTU pa3aena, Ha KOTOPbIX NPOTeKaloT MHOTMe XUMUYecKue
peakuuu.

CriegoBaTternbHO, TOT (PakT, YTO BOA4A HEe pacTBOPSET HEMONAPHbIE BELLEeCTBa,
019 XXNBbIX OPraHM3MOB Takke O4YeHb BaXkeH. K 4ncry BaXKHbIX B
do13nonorMyeckom OTHOLLEHMN CBOMCTB BOAbl OTHOCUTCHA ee CMOCOBHOCTb
pactBopsiTk rasbl (O,, CO, u ap.).



Xumuyeckue coeluHeHUs Krnemku. Booa
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Booa obriadaem 8bicokoU mernsoeMKocmbko, T. €. CNOCODHOCTbLIO nornowaTb
TENMNOBYIO SHEPIUIO NPU MUHUMASIbHOM MNOBbLILLEHNN CODCTBEHHOW TemMnepaTypsbl.

Borbluasa TennoemMKoCcTb BoAbl 3alULLAET TKAHU opraHn3dma ot 6bICTpOFO n
CUJTbHOIO NoBbllLEHNA TEMNEPAaTYypPbI.

MHozue opzaaHu3mbl oxriaxxoarmcs, ncnapasa Bogy (TpaHcnmpauust y pacTeHnn,
NOTOOTAESIEHUE Y XKUBOTHbIX).



Xumuyeckue coeduHeHuUs Krnemku. Booa

Kpuctann xnopuaa HaTpus
Cl)

e g 0 Booa obnadaem TaKxKe 8bIcoKoU
6 v £ Y 5 mennonpogodHocmblo, obecrnedmnBas
paBHOMEpHOE pacnpeaeneHune Tenna
no Bcemy opraHuamy. CnegosaressHo,
BbICOKasl yaernbHas TennoemKkocTb 1
BbICOKasi TeMnnonpoBOAHOCTL AenaroT
BOJY WaeanbHOW XMOKOCTbIO Ans
nogaepXxaHus TennoBoro paBHoBECHs!

KIEeTKNn N opraHn3ma.

Vloguue CBA3U MexAay
Na™ u CI™

YAEPXUBAIOT MOHbI
BMmecTe,
o6pasys kpucTannbl

Korpa NaCl nonapaet 8 Boay,
aHuoHbl xnopa (CI) nputarusaot
K ceb6e NoNoXuTEeNbHbIE NONIOCHI
MONEKyN BOAbI...

...kaTWoHbl HaTpus (Na*) nputaru-
BalOT K cebe oTpuuaTenbHbIe
NONIOCHI MONEKYJIbI BOAbI

Boda npakmuyecku He cxxumaemcs,

A\ co3gaBasa mypaopHoe faBrneHue,
& onpenensisi 06LEM 1 yNpyrocTb KMNETOK
@(95% N TKaHen. Tak, UMEeHHO
aa@% @9 rMApPOCTaTUYECKUN cKeneT

nogaepXxmneaet dopMy Yy KpyrnbIxX
yepBen, Meay3 U ApYyrux opraHM3MoB.

VoHbI, HaXoAsLLMECs B pacTeope, }

He MOTyT BHOBb
COEAMHUTLCS B KpUCTanne



Xumuyeckue coeluHeHUs Krnemku. Booa

\ BopopogHble

a@ ga -! CBA3N

a““/ o

Nepn O Bopa

[lTnomHocme 800bI 8 meepdoM COCMOSHUU MEeHbUWE YeM 8 XXUOKom, bnarogaps
aToMy nen obpasyeTrcsa Ha NoBepxHOCTU Boabl. MakcnmarnbHasa nioTHOCTL BOAbI
npu +4 C°.



Xumuyeckue coeduHeHus krnemku. Coru

BaH(HeVIUJMG KaTNOHDbI ONeKTPOXUMUYECKUIA rpagueHT
K*, Na*, Ca?* u gp. T

Ha BHelLHen NoBEepXHOCTU
MembpaHbl Bcerga 6onblue
Na* yem Ha BHYTpPEHHEN, U
MeHbLle K*, yem Ha

OpraHVNECKMG aHUOHBbI

BHYTPEHHeW
KOHLEHTPaLMOHHbI paaneHT NeKTpoCTaTUHECcKWil rpaaneHT
0
=+ Potentiometer
i 'Ii‘ e e ——
Ry

(O oy i!' e - ——

“t++ I _i_+/+++++++++++ Microelectrode Reference electrode
filled with in contact with
conducting bathing medium

salt solution

[laHHbIEe KaTUOHbI
Bathing medium
obecneunBatoT BO30OYAMMOCTb T
KNMETKM N NpoBeaeHne HEPBHOIO s piss " \ SRS
nMnyn bCa. Syl Plasma membrane



Xumuyeckue coeduHeHusa knemku. Conu

BaxxHenwmne aHNOHbI: H2PO4', HPO42‘, HCO3" Cl

BydepHocTb — cnocobHOCTb nogaepxmneatb pH Ha onpegeneHHOM ypoOBHe.
BenuynHa pH, paBHaga 7,0 cooTBeTCTBYET HeUTparbHOMY, Huxe 7,0 — KUCrnomy,
Bbiwe 7,0 — weno4yHomy pacteopy. B knetke pH =7,4.

docdaTHas OydepHas cucTema:

I_IPO42_ A HF < » H2PO4-
['mapocdochar — noH Jurunapodocdat — 1mon
BuxapOonarnas OydepHas cucrema:

HCO:HF 3 >  H,COs
['uapoxapOoHAT — MOH YromibHag KUCIOTa

pH
Cpepna CUITbHO- cnabo- cnabo- CUITbHO-
pacTBopa KWCNoTHas KUCNOTHas Lweno4yHas Leno4Has

HeuTpanbHas



[lodsedem umoau:

Kakne BellecTBa OTHOCATCA K rmapodusibHbIM BellectBam?

BooOa nezko pacmeopsiem UOHHblIe COEOUHEHUS (Coru, KUCriomal, OCHOBaHUS).
Xopowo pacmeopsiromcsi 8 800€ U HEKOMOPbLIE HEUOHHbIE, HO MOJISPHbIE
COEOUHEHUS, M. €. 8 MOMIEKYr1e KOmOpPbIX MPUCYMcmeyrm 3apsiKeHHbIe
(nonsipHbIe) epyrnrbl, HarnpuMep caxapa, rnpocmalie criupmasl, aMUHOKUCIOMAbI.
[Moyemy nunuasl HepacTBOPMMbI B BoAe?

Monekynbl nurnudos He umerom 3apsida, He 2udpamupPyrmcs.

[ToyeMy BoOy OTHOCAT K BewecTBam ¢ 605bLLION TeNoeMKoCcTbio? Kakoe aTo
NMEET 3Ha4YeHne Ansg opraHM3mMoB?

Boda criocobHa roariowams Merniosyro SHepa2ur rnpu MUHUMaIbHOM Mo8bILEeHUU
cobcmeeHHoU memrepamypsbl. bornbwasi mennoeMKocms 800bI 3aujuwaem
mKaHU opaaHu3Ma om 6biIcmpo20o U cUIbHO20 No8bILEHUS memMiepamypabi.

Kak nponcxogut perynsauma Tennootaaqym ¢ NoOMOoLLbH BOAbI?

MHozaue opaaHu3mbl oxraxxoaromcs, ucriapss 600y (mpaHcrupayus y pacmeHud,
rnomoomaoerieHuUe y XUBOMHbIX).

Kakoe 3Ha4yeHne nMeeT BbiCOKasi TENNONPOBOAHOCTb BOAbI?

Obecrnieyusaem pasHOMepPHOE pacripederieHue merinia rno 8cCemMy opaaHu3my.
[Toyemy TBepAbIv e nerye, Yem Xxuakasi Boga?

[1nomHocmb 800bI 8 mMeepOOM COCMOSTHUU MeHbUWe YeM 8 XUOKom, briazodapsi
amomy ned obpaslyemcs Ha rnosepxHocmu 800kbI.



[lodsedem umoau:

KakoB 3apsag cHapy»xun membpaHbl 1 nog memopaHon?

CHapyxxu membpaHsb! rosioxxumersibHbilU 3aps0, nood membpaHou —

ompuuyamersibHbIU.

Uem onpegenaeTcs KUCIOTHOCTb UMM OCHOBHOCTL pacTteopa?

KucriomHocme urnu oCHOBHOCMb pacmeopa orpeoerissiemcs KoHUeHmpauueu 8

HeM uoHos H".

YTto Takoe bydepHOCTL?

CrniocobHocmb Krnemku rnoddepxxueams pH Ha ypoesHe 7,0 -7,4.

Kak npu Hu3kom pH otpearnpyet pocdartHas bydepHas cuctema?
docaTHaa dbydepHaa cucrema:

HPO,> + H* — >

[mopodocdart — MOH Ourngpodocdart — MOH

Kak npu Bbicokom pH oTpearnpyet bukapboHaTHasa dydepHaa cuctema?
BukapboHaTtHas 6ydepHasa cuctema:

HCO, +H" & H-50-
[mapokapboHaT — MOH YronbHaga Kucnora



