MonekynsipHasa ouonorua ana O MoMHMPOPMaTUKOE

- AKaJleMHUYeCKUHA YHUBEPCUTET

- Bonoanua Hartanesa SlkoBiieBHa
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Nexkuusa 1

« OCHOBBI XUMHUH
- 3.9.10
- Ans0eprc, I'1. 2
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Onpoc cnywartenen
- IlepcoHanbHbIE JAHHBIE
- Cneumanu3anus

- atepec k OuonHpopMaTuke?
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HeobxoamnmocTts B GMOMchopmaTqucmx
MeToaax ooycnoBrieHa:
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pPa3INYHBIX 00JIACTAX
OnoJsioruu, HeoOX0JUMOCTH B
CHUCTEMaTH3aIlui U 00paboTKe

- 2001-2003 3axkoHuYEHO
CEKBCHHUPOBAHHUE
YeJIOBEUSCKOI'o reHoMa.
Cleayromum 3Tan — OIMMCaHue
BCEX OEJIKOB U X
B3aIMOJAEHCTBUM

- HeoOXoamMocCTh
MO/ICIMPOBAHMS B IPOIECCE
CO3/IaHMS HOBBIX JIEKAPCTB
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N3 Yyero coctouT XXU3HbL"?

OTBeT:
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MaTepus
- M3 dyero caenanbl )KUBBIE OPraHU3Mbl U BCEJICHHASA
- Bce uto nmeeT maccy ¥ 3aHUMAET MECTO

- Buael marepun
- TBepaas — UMeeT onpeacaeHHbIN 00beM U (hOPMY

- JKupgkas — uMmeeT onpeacaeHHbIA 00bEM 1
MEHSIIOIYI0CS (PopMy

- I'a30Bas — uMeeT MEHSIOIYIOC (DOPMY U 00BEM
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JHeprus

- CII0COOHOCTB BBIIOJHSTh KaKyH-IH0O padoTy

- Tunbel sHEPIUH

- KuHetnueckas — 3HEprus B JICHCTBUU

- IloTeHumanbHas — SHEPIUS MO3ULIMH; HCAKTUBHAS
SHEPTUA 3amaca

PLAY ) Energy Concepts
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02PPTLect-anim/0201_EnergyConcepts.mov

PopMbl 3HEpruu

- XUMHWYECKas — SHEPIrus, 3allaceHHas B
XUMUYECKUX CBA3IX

- DJIEKTpUUYECKas — IIPOUCXOIUT B PEIYJIIHTATE
JIBUKECHUS 3aPsSKCHHBIX YaCTUIL

- MexaHn4deckast — mpsMO BKJIFOUYEHA B JBMIKCHHUE
MaTepUuH

- DIEKTPOMArHETUYECKAA — DHEPT A,
IepEIBUTAIOIIASACSA B BUAC BOJH (HaIpUMeED,
BUIUMBIN CBET, YIBTPA(HOJIECTOBBIN CBET,
PEHTTCHOBCKHUE JIy4H
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TpaHcdopmauusa aHepruu
- OgHa popma PHEPruM MOKET JICTKO NEePEXOIUTh B
APYTYIO

- B nponecce Takon TpaHCpopMalluK, 4acTh
SHEPIrUH MOKET OBITh HOTEPSIHA B BUAC «TEILIA»

- Kitetka — mogaepKuBaeT BHYTPEHHIOHO
VIIOPAT0OUYEHHOCTh KaK HEU30JIUPOBAHHAS CUCTEMA,
BBIJICIISIONIAA YaCTh SHEPTHUHU B BUJIE TEILIA
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CocTtaB maTepumn

- DJIEMEHTBI — YHUKaJIbHbIEC BEIIECTBA, KOTOPHIC HE
MOTYT OBITh Pa3pyII€HBI OOBIKHOBECHHBIMU
XUMHAYECKUMH CIIOCO0aMHU

- ATOMBI — 00JIEE NI MEHEE NIICHTUYHBIE
COCTaBHBIE YaCTH BCEX DJIEMEHTOB

- O1Ha WK ABE JJAaTHHCKUE OYKBBI 0003HAYAIOT
KaXXIbI DJIEMEHT

- [Ipumepr1?

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



CBoucrtBa 3nemMeHTbl

- Kax bl 37 1EMEHT UMEET YHUKAJIbHBIE XUMUYECKHUE
1 (U3UYECKHE CBOMCTBA

- DUBNYECKHUE CBOMCTBA — MOTYT OBITh BOCIIPUHSTHI
OpraHamMH 4YyBCTB

« XUMHUYECKHUE CBOUCTBA — OIMHUCHIBAIOT KAK aTOMBI
pearupyroT MEXIy COOOM
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OCHOBHbI€ 3/1eMeHTbl XXMBOU MaTepumn
- Kucmopon (O)

- Yraepon (C)

- Bonopon (H)

- Azot (N)
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OCHOBHBbI€e 351IeMeHTbl XXuBou matepum (~95%)

Kucnopog (O)

- Yranepop (C)
- Bomopoa (H) i
- Azot (N)

-

D Opradmamel
D 3emuan kopa

H c 0 N Ca
w
Mg

Na P Si [lpyrve anemMeHTsi
1%}

K

Puc. 2-1. OTHOCHTETbHOE KOTHIECTBO XUMHYECKUX 37IeMEHTOB, 00HapyKeHHBIX B 3eMHOII Kope (He){(HBOﬁ Mllp), II0 CPAaBHEHHIO C KOIHYECTBOM TEX XK€
3JIEMEHTOB B MATKHX TKAHAX KHBBIX OPTraHH3MOB. OTHOCHTEIPHOE KOIHYECTBO BBIPAKEHO B IIPOLIEHTAX K OOLIEMY v/¢.7v HMEIOIINXCS aTOMOB. Taxk,
HaIlpuMep, Ha JOTIK0 BOJAOPOIa MPHXOIUTCA OKOIO 50% oT umnclIa BceX aTOMOB, TIPHUCYTCTBYIOIIHX B JKHBBIX OpPTraHH3Max.
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MeHee YyacTo BCTpe4yarowmecsl afieMeHTbl

- CocraBisroT 10 3,9% opranusma 4yelioBeKa:

- Kampmuii (Ca), docdop (P), kammii (K), cepa (S),
natpuit (Na), xmop (Cl), maramit (Mg), wog (1), and
xere3o (Fe)
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CnepoBble 351eMeHTbI

- CocrasmsroT Me”Hee 0,01%

- HacTo SIBASAIOTCS 4acTIMU (DEPMEHTOB UJIM KO-
(bepMEHTOB

- IIpumepsl: KOOAIBT, MEIH

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



CTpyKTypa aToma
- Slapo aromMa COCTOUT U3 NPOTOHOB U HEUTPOHOB

- HeWTpoHBI — HE UMEIOT 3apsijia U UMEIOT BeC (Maccy)
=1 amu

- IIpOTOHBI — UMEIOT MOJIOKUTEIBbHBIN 3apsAd U BeC = |
amu

- DJIEKTPOHBI — BPAIIAOTCS BOKPYT SIpa

- DJIEKTPOHBI — UIMEIOT OTPULIATSIBLHBIN 3apsi U BEC =
1/2000 maccer mpotona (0 amu)
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Moaenu atoma

- [ImaHeTHasT — SJIEKTPOHBI BPAIIalOTCS BOKPYT sIpa
110 (PUKCHPOBAHHBIM OpOHUTaM |

- OpOuranpHas (0oJice TOUHAsA) — YYACTKH BOKPYT
s/1pa, TJe€ BEPOSATHOCTh HAXOKACHUS DJIEKTPOHOB
MIOBBIIICHA
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Moaoenu atoma

Nucleus

——

Helium atom

2 protons (p*)
2 neutrons (n°)
2 electrons (e7)

(a) Planetary model

Key: = Proton

= Neutron
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@ =Electron

Nucleus
—
@

Helium atom

2 protons (p*)
2 neutrons (n°)
2 electrons (e7)

(b) Orbital model

= Electron cloud

Figure 2.1



NWpeHTndmkauma anemeHToB

- Homep atoMa — paBHBIW YUCITY IPOTOHOB

- Bec atoma — paBHBIM Macce MPOTOHOB U
HEWTPOHOB

- ATOMHas Macca — CpeJHee Macc (Beca) BCEx
M30TOIIOB

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



NWpeHTndmkauma anemeHToB

- 130TOI1 — aTOMBI C OJMHAKOBBIM KOJIMYCCTBOM
IIPOTOHOB U PA3JIMYHbIM KOJIHYCCTBOM HGﬁTpOHOB

- Pagnon3oTonsl — aTOMBI, IOABEPTaOIIUECCS
CIIOHTAaHHOMY Pa3JI0KEHUIO, HA3bIBAEMOMY
PAINOAKTUBHOCTHIO

- [Ipumepsr — P31, P32 ..
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CTpyKTypa pasfiuiyHbIX aTOMOB

= Proton 8

@ =Electron

Hydrogen (H)

Helium (He)
(1p*; 0n%; 1e)

(2p*; 2n%; 2e")

Lithium (Li)
(3p*; 4nY% 3e")
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N3oTonbl BogopoAaa

Key:
= Proton ’ w : @
= Neutron
@ =Electron
Hydrogen ('H) Deuterium (2H) Tritium S3H)
(1p*; 0n% 1e7) (1p*; 1n% 1e7) (1p*; 2n%; 1e)
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Monekynbl U BellecTBa

- Monaekyna — aBa uin 00j1e€ aTOMOB, COCUHEHHBIX
XAMMYECKUMU CBS3SIMU

- BCH_IGCTBO — CKIIQIbIBACTCA U3 MOJICKYJI
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Cmecu n pacTtBopbl

- CMecu — 1Ba uiim 00J1€€ KOMIIOHEHTA, CMEIIaHHBIX
(bM3UYECKU (HE CBSI3aHHBIX XMMAYCCKUMHU
CBSI35IMH )

- PacTBOpBI — paBHOMEPHBIC CMECH BEILICCTB

- PacTBOpUTEID — IPUCYTCTBYET B OOJIBIIIEM
KOJIMYECTBE

- PacTBOpEeHHOE BEIIECTBO — MPUCYTCTBYET B
MEHBIIIUX KOJIMYECTBAX
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KoHueHTpauusa BeLwecTB

- %, unm yacth Ha 100 vacrteit (Hanpumep, 50%
pactBop NaCl-310?)

- MonsgpHocTh — KonudecTBo MoJiei Ha uTp (M)

- Hampumep, monekynspasiii Bec NaCIl=58:
22.99 + 35.45 = 58.44 grams/mole
50 M pactBop - ?

- 1 MoJIb BeliecTBa = MOJICKYJISIPHOMY Becy (CyMme
BECOB BCEX €ro aTOMOB) B I'paMMax
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KonnougHble pacTtBOpbl U CyCNeH3unu

- KosmoniHbIE paCTBOPHI ¥ SMYJIbCUN —
TETEPOreHHBIE CMECH, I'I€ PACTBOPECHHBIEC
BEIIIECTBA HE BHINAAAIOT U3 paCTBOpA

- CycCrieH3un — reTepOreHHbBIE CMECH, TIIE
PACTBOPCHHBIC BEIIECCTBA 3aMETHO BHINAIAIOT U3

pacTBopa
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CpaBHeHue cmeceun u BellecTB
- B cMecdaX HeT XUMHUUYECKUX CBA3EHU

- BOIBIIMHCTBO cMECcer MOT'YT OBITh Pa3/ICICHBI
(PM3UYECCKUMH METOJaMH, HAIIpUMeEpP.. ..

- CMecH MOTYT OBITh T€TEPOTrCHHBIMH 1
TOMOT'€HHBIMU, HATIPUMED .. ..

- BemectBa — He MOT'yT OBITh pa3/ICICHBI
(PU3UYECCKH

- BeliectBa — TOJILKO TOMOT€HHBIE
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XnmMmmnyeckue cBsA3N

- Slapo aTomMa OKpYKEHO DJIEKTPOHHOM 000JIOUYKOM

- CBsi31 (hOPMUPYIOTCS C UCITOJIb30BAHUEM
3JICKTPOHOB HAan00JI€€ BHEITHETO YPOBHS

- BanmenTHas 000J104Ka — BHEIITHUN YPOBEHb,
CoAep KalIM XMMHUYECKH aKTHBHBIC DJICKTPOHBI

- BaneHTHOCTDh — KOJIMYECTBO XUMHUYECCKUX CBSI3EH,
00pa3yeMbIX aTOMaMH JAaHHOI'O BEIIECTBA

- [Ipumepsr - ....
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Tunbl XUMNYECKUX CBA3EU

- MoHHaga
- KoBajieHTHA4

- BogopoaHas
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NOHHLIE CBA3U

- MOHBI — 3TO 3apsisKEHHBIE ATOMBI, [IOJIYYEHHbBIC
IIyTEM IIOTEPH HIA IPHOOPETECHUS DICKTPOHOB

- 2 TUMNA
- AHHOHBI — IIPHUOOPETAIOT DICKTPOHBI

- KaTuoHbI — TEPAIOT 3JIEKTPOHBI
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Obpa3oBaHMe MOHHbIX CBA3EW

- oHHBIE CBSI3M 00pa3yrOTCsA MyTEM OTJIA4YX WJIN
IPHOOPETEHUS OOHOTO U 00J1€€ DIICKTPOHOB
MEXy IBYMSI aTOMaMu

- MoHHEbIe BemecTBa 00pa3yrT KPUCTAILIBI BMECTO
MHAWBUAYaJIbHBIX MOJIEKYI

- [TIpumep: xaopua Hatpus (NaCl)
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Obpa3oBaHMe MOHHbIX CBA3EW

Sodium atom (Na) Chlorine atom (ClI) I Sodium ion (Na*) Chloride ion (CI)

(11p*; 12n% 11e") (17p*; 18n°; 17¢") |
(a) Sodium chloride (NaCl)
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Kpuctann NaCl (B oTrcyTcTBMM BOAbI)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings
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KoBaneHTHbIe CBA3U

- KoBasicHTHBIE CBSI3U 00OPA3yIOTCS COBMECTHBIM
MCIHOJIb30BAHUEM OJTHOIO U 00JI€€ DIEKTPOHOB

- 910 00pasyet MoJiekyJibl, Hanpumep C,H:OH

i
H-C-C-0O-H
H H
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http://upload.wikimedia.org/wikipedia/commons/6/6f/Ethanol_flat_structure.png

OOpa3oBaHue KOBaneHTHbIX CBA3eun

Hydrogen atoms Carbon atom Molecule of methane gas (CH 4)

(a) Formation of four single covalent bonds

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 2.7a



[1BOUHbIE KOBarfleHTHbIe CBA3U

or 0=0

Oxygen atom Oxygen atom Molecule of oxygen gas (O,)

(b) Formation of a double covalent bond

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 2.7b



TpOVHbIe KOBarleHTHbIe CBA3WU

or N=N

Nitrogen atom Nitrogen atom Molecule of nitrogen gas (N,)

(c) Formation of a triple covalent bond
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[MonspHbIe U HenonApHbIe MOJEKYIbI

- DJICKTPOHBI, PABHO MOJICJICHHBIC MEXy aTOMaMH,
00pPa3yr0T HENOJISIPHBIC MOJICKYJIbI

- DJIEKTPOHBI, HEPABHO MOJCICHHBIE MEKTY
aTOMaMHM, 00Opa3yIoT IOJSPHBIC MOJICKYJIbI

- ATOMBEI C 6-7 3JICKTpPOHAMM BAJICHTHOM 000JI0YKH
— DJIEKTPOHETraTHBHBIC

- ATOMBI ¢ 1-2 3€KTpOHAMM BAJICHTHOM OOOJIOYKH -
DJIEKTPONO3UTUBHBIC
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CpaBHeHVIe MOHHbLIX, NOJIAPHbLIX KOBaAJIEHTHbIX
UM HENOJIAPHbIX KOBAJIEHTHbIX cBsAA3en

| D
Polar Nonpolar
covalent covalent
bond bond
Unequal Equal
sharing of sharing of
electrons electrons

Slight negative
charge (87) at

one end of g:I:\;g:e a
molecule, slight arion
positive charge o sg
(6*) at other
end
08‘
N

H
S5t St 0=C=0

Water Carbon
dioxide

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 2.9



BooopoAaHble cBA3U

- CnumkoM ciadble, YTOOBI CBA3aTh 2 aTOMa BMECTE
- Ho 4acTo BcTpeuaromuecs B BOJE

- OTBEYAIOT 3a MMOBEPXHOCTHOE HATSKCHUE BObI

- BaxxHbl 17151 00pa3oBaHUs 3-XMEPHBIX MOJICKYJI
(MHTpa-MOJICKYJISIPHEIEC CBS3H)

PLAY ) Hydrogen Bonds

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings


02PPTLect-anim/0202_HydrogenBonds.mov

BooopoAaHble cBA3U

8+
H

Hydrogen bonds

H &

o7

4:
e
.
.

L]
]
]
[ ]
]
[ ]
<

d* . St

(a)
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'mapodmnbHbIe MoneKkynbl
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f'mapodobHbIe MoneKynbl

rMAPOPOBHLIE B3AUMOAEACTBUA MOIMYT YAEPKMUBATE MONEKY/bI BMECTE
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XnMmun4yeckue peakuumu

- [Iponcxomar, korga XUMHYECKHE CBA3ZU
00pa3yroTCs, pa3pylIalOTCA WM PEOPraHu3yIOTCS

. HI/IH_IYTC}I C UCIIOJIb30BAHHUCM XUMHNUYCCKHUX
CHUMBOJIOB

- YpaBHEHUE XUMHUYECKON PEAKIIUN COAECPIKUT.:

- HoMep u KomM4ecTBO peareHToB U Ha3BaHUA
IIPOAYKTOB PEAKIIUU

- OTHOCHUTEIBHOE KOJIUYECTBO PEATCHTOB U
IPOAYKTOB
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NMpumMepbl XMMNYECKUX peakuunn

H+H — H,

(reactants) (product)

4H + C — CHy(methane)
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TUnNbl XUMUYECKUX peakuumn

- Peakiiuu coequHEHNUA: peaKiiuu CUHTE3A,
BKJIIOYAIOIIME 00pa30BaHNEC XMMUYECKUX CBSA3CH

A+ B —> AB
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TUnNbl XUMUYECKUX peakuumn

- Peaknuimu pasinoxenusa. MoJIeKyJibl pa3pymarTcs
10 00JIe€ MAIICHBKUX MOJIEKYJI

AB > A+ B
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TUnNbl XUMUYECKUX peakuumn

- Peaknun ooOmeHa: CBsizn 00pa3yroTcs 1
pa3pylIaroTCa OJHOBPEMEHHO

AB +C > AC + B
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Peakuuv oKUCINeHns-BOCCTaHOBJIIeHUSA

- Bermectsa, Tepsronme 3IeKTPOHbI, HA3bIBAKOTCS
3J1EKTpOHHBIMU JOoHOpaMu U oHU OKUCJIIAIOTCA

. BCH.IGCTB&, IIPUHUMAIOIINC SJICKTPOHEI,
HA3bIBAIOTCAA SJICKTPOHHBIMH AKLCIITOPpAMH, 1 OHHU

BOCCTAHAB

4

AIOTCA

- BaxxHO B mpoliecce renepanuy KIeTOYHOW SHEPTUU
— T.H. 3JIEKTPOHHO-TPAHCIOPTHAS LIENb
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I'IepeHoc dHEepPrmm B XMmMmn4eCKux peakuumnax

- DK30TCPMHUYCCKHE PEAKIIMN — PEAKIINH, KOTOPBIC
BBIJCIISIIOT SHEPTHIO

- DHIOTEPMHUUYECCKUE PEAKIIMN — PEAKIINH, B
KOTOPBIX IIPOAYKThI PEAKILIMH COJICPKAT OOJIbIIIE
SHEPIUH, YEM PEATCHTHI
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OGpaTUMOCTb B XMMNYECKUX peaKLUsaX

- Bce xumMmyeckue peakiuu TeOpETUYECKH
0O0paTHUMBI

A+ B —> AB
AB > A + B

- Eciii He 01HO M3 HAIIpaBIEHUM HE JIOMUHAHTHOE,
TO YCTAHABJIMBACTCSI XMMHUUYECKOE PABHOBECHUE
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PaKkTopbl, BNUAOLLME HA CKOPOCTb
XUMUYECKUX peaKkunu

- Temneparypa — XUMAYECKUE PEAKIIUU UAYT C
00Ji€€ BBICOKOM CKOPOCTBIO ITPH BBICOKUX
TeMIIeparypax

- Pazmep yactuil — yeM MeHbIIEe YaCTHLIbI, TEM
OBICTpPEE UACT PECAKIIMS

- KonueHrpanus — 4em 00JIbIle KOHIIEHTPALHS, TEM
OBICTpEEC UIYT PEAKIIAU
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PaKkTopbl, BNUAOLLME HA CKOPOCTb
XUMUYECKUX peaKkunu

- KaranuzaTtopsl — yBEIHNYHMBAIOT CKOPOCTh PEAKIIMH,
CaMH IPH 3TOM HE IIPETEPIEBAST XUMUUYECKHUE
U3MEHECHUSA

- DepMEHTBI— OHOJIOTHYECKUE KaTaaInu3aTOPhI
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buoxnmusa

- Opranmyueckue BEIEeCTBa

- Coaepskat yriaepod, KOBAJICHTHBIC CBSI3H, U 4aCTO
OUYCHDb OOJIbIIIHUE

- Yriepoa MOXKET 00pa3oBaTh 4 KOBaJICHTHBIE CBSI3HU
Y YHUKAJIbHO NOJAXOOUT JJISI CO3AAaHUS OOJIbIINX
MOJIEKYJI

- Heoprannueckre KOMIOHEHTHI
- He comepxar yriepon

- Bona, coimm, MHOrue KUciaoTbl 1 OCHOBAHUS
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CBouctBa BoAbI

- BrICOKasi CIOCOOHOCTh COXPAHSTh U BBIACIIATh
TETLIO0

- Beicokas TeMnepaTypa ucnapeHus

- [lonsgpHBIM PAaCTBOPUTEIIL — PACTBOPAECT UOHHBIE
BEIIECTBA, 00pa3yeT BOJAOPOIHBIC CBI3HU C
MOJIIPHBIMH MOJIEKYJIAMH U ABJIAECTCS OCHOBHBIM
TPAHCIIOPTHBIM CPEJICTBOM B KUBBIX OpraHMU3Max

- JKusbie cymecTBa Ha 70-90% cocTosaT u3 BOJEI,
no4yemy?

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



CBouctBa BoAbI

- PEakTUBHOCTH — y4aCTBYET B PEaKIMIX THAPOJIM3a
U JICTUApaTalyy — BaXKHbIC PEaKIUH B
META00IU3ME

- O0Opa3yeT 3alUTHYIO «IOAYIIKY» B HEKOTOPBIX
opraHax

PLAY ) [nterActive Physiology®:
\_J Fluid, Electrolyte, and Acid/Base Balance: Introduction to Body Fluids
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Conu

- Conepxat xatnonsl (He HY) u annonsl (e OH")

= DJICKTPOJIMTHI — IPOBOLAT IEKTPUICCKUH TOK
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Kucnortol u ocHoBaHus

- Knucnote! BeIIETAIOT H™ 1 ciiemoBaTenpHO
SBJISIIOTCS JIOHOPAMH IIPOTOHOB

HCl — H* + CI-

- OcHoBanug Beieaar0T OH™ 1 ciaemoBaTenpHO
SIBIISIFOTCS. aKLEIITOPaMHU IPOTOHOB

NaOH — Na* + OH-

[IpruMepbI KUCIIOT U OCHOBAHUM
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KoHUeHTpauua KNCNnoT-ocHoBaHuu - pH
- pH= - Ig [H'], u3MepeHune KHUCIOTHOCTH PacTBOPA

- KHC10THBIE pacTBOpPBI UMEIOT 00JI€E€ BHICOKOE
cojepkanue H' u ciaegoBaTenbHO 001€€ HU3KUU

pH

- OCHOBHBIE paCTBOPHI UMEIOT 00JIEEC HU3KOE
cozepkanue H' u ciiegoBaTelbHO 00JI€€ BHICOKHUI

pH
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pH
- Kucnora: pH 0-6.99
- OcHoBanue: pH 7.01-14

- HelitpaneHsiii pactBop: pH 7.00
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Concentration in moles/liter

[OH7]
1 0-14 ot

10-13 —

10-12 —

10-11 —

10-10 —

10-9 —]

10-8 —

10-7 —

10-6 —

10°

10-4_

10-3 —

102

10-1 —

100_

Neutral
[H*]=[OH7]

ing alkalinity (basicity)

[H*]
— 100

- 10-1

I 10-2

- 10-3

- 10-4

L 10-5

- 10-6

- 10-7

- 10-8

= 10-9

- 10-10

— 10-11

L 10-12

- 10-13

L 10-14

pH Examples

0

2 Lemon juice; gastric
juice (pH 2)

3 Grapefruit juice (pH 3)
Sauerkraut (pH 3.5)

4 Tomato juice (pH 4.2)

5 Coffee (pH 5.0)

6 Urine (pH 5-8)
Saliva; milk (pH 6.5)
7 Distilled water (pH 7)

Human blood; semen
(pH 7.4)

8 Egg white (pH 8)
Seawater (pH 8.4)

10

Milk of magnesia
(pH 10.5)

Household ammonia
(pH 11.5-11.9)

12 Household bleach
(pH 12)

11

13
Oven cleaner (pH 13.5)

14
Figure 2.13



bydepHble pacTBOpbLI

- PacTBOpEI, yIEpKUBAIOIINE CBOE 3HAUCHUE
KMCJIOTHOCTH B OTBET HA 3HAYUTEIIbHBIC
M3MEHEHUA PH B )KHUIKOCTSIX OpraHu3Ma

- Hanmpumep, B KpoBH ITIOCTOSHCTBO BOJIOPOJTHOIO
noka3arelisi pH nognepxuBaercs 0y hepHbIMU
CMECSIMM, COCTOSIINMM U3 KapOOHATOB U (PocdarTos,
HEUTPAIN3yeT META00INYECCKIUE KUCIOThI

PLAY InterActive Physiology®:
\J Fluid, Electrolyte, and Acid/Base Balance: Acid/Base Homeostasis
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02PPTLect-anim/IP_Fluids_FILES/9-System Suite/ipweb/systems/acidhomeo.html

Ocmoc

Ecni ABd goarbiX PacTBEOPd PE3ALNEHL)
MEMBpanon, KOTOR4A NpoanycKaet

NALWLIL MONEK YK BOAK!, BOAS Byaer
Nepexoante 8 HONee KOHUCH TPIPOBIN MBI
PACTHOP B PE3YNLIATE NPOUCCCa,
Maisigaemoro Y toras

370 aavxenwe soast wa " ronuveckoro

g "MID ronmMueCKMI pacTBOP NPUEOAWT

K NOBBIWEN MO (VAPOCTATUNECKOr O AJBNEHUN
Jea pacTeopa, HIXOARWMECA B OCMOTHUECKOM
pagHosecun, Haszmaaorea VY TonnuecKumm
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OpraHuyeckue BellecTBa

- MoJIeKyJIbl YHUKAJILHBIC JIJIS 5KUBBIX CYIIIECTB

- ITonmumepsr:

YTeBOakI

Jlunu el

beaku

HyKIIenHOBBIE KUCIOTHI

W nx cocTaBHBIC YaCTH — MOHOMEDHI: ....
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