CBOHNCTBA PACTBOPOB
bY®EPHDbIE PACTBOPDI
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PAINATAIOTCA BOAOR
H rereacreorumme WM HE CYWECTEYIOT

M wmanoeacreorumbie




KonnurarusHele cBoiicrBa (OT 1aT.
Colligatus-coouparp) - HEKOTOpbIe
du3nIecKue CBOMCTBA pa30aBIeHHBIX
PacTBOPOB (JaBaeHUE MAPOB HAJ,
PacTBOPOM, TEMIIEPATYPHI KUIIEHUA U
3aMep3aHHA), 3aBHCAIIHE OT
KOHIEHTPAIIMHU ¥ HE 3aBUCAIIHAE OT
IMPUPOABI PACTBOPEHHBIX BelIeCTB B
pacTBOpeE.



HNpaeanbHBIM pacTBOP — PAaCTBOP,
oOpa3oBaHHe KOTOPOTO He
COMMPOBOXKAAETCS TeI/I0BbIM 3 PeKToM n
W3MeHeHUsIMU. Ba)kHenien
XapPaKTePUCTUKOU B IIOBEJeHUU
U/Iea/TbHbIX PACTBOPOB SABIAAETCS
3aBUCUMOCTH M)XKy NMapIiivaJTbHbIMU
AaBJI€HUSIMHY Mapa KOMIIOHEHTOB
PACTBOPA M UX KOHIeHTPAIUSMMU.



Cucrema map - )KUAKOCTb HAXOAUTCS B
PAaBHOBECHUM: CKOPOCTb UCIIAPEHMs PaBHA
CKOPOCTU KOHAeHcauuu. /I Brxymuecs
MOJIEKYJIbI Iapa YAAPATCSA O CTEHKY
COCYZQ ¥ OKA3bIBAIOT HA Hee JaBieHue,
KOTOPO€ Ha3bIBaeTCs JaBJIeHWeM Mmapa.
MakcumanbHOe JaBjleHUe Mapa, KoTopoe
MOXXeT Pa3BUTh YXUJAKOCTb [TPU JAHHOM
TeMIepaType, Ha3bIBaeTCA JaBJIeHueM
HACBILIEHHOTO Mmapa.



3axkoH Payns
OTHOCuTEenbHOE IMOHMKEeHUe IABI€HUS
HACBILIEHHOTI'O mapa  PpacTBOPUTEs HaJ,
PAaCcTBOPOM PAaBHO MOJIBHOMU J10Jie PACTBOPEHHOTO

BellecTBa.
(P°-P)/P°=X

X -MOJIbHafA A0JIsk paCTBOPEHHOTIO BellleCTBa,

p° - JaBJIeHHE HACHIIIEHHOIO Iapa PacTBOPUTEIs

Ha/l YMCTHIM PAaCTBOPHUTEJIEM,

P - IaB/I€HHE HACBIIIEHHOTIO Iapa PacTBOPUTEJIA

Ha/l PaCTBOPOM

(P°-P)/P° -oTHOCUTE/IbHOE IOHUYKEeHHUEe

TaBJIeHU IMapa HaJl pPACTBOPOM

(p° — p) = Ap - aGCOMIOTHOE MOHIKEHHE
TaBJIeHU IMapa



Hccneaysn 3amep3aHvie M KUIIeHWE PAaCTBOPOB,
Paynp ycTaHOBU I c/leaylolyie 3aKOHOMEPHOCTH:
1) MOBBILIEHUE TeMIIepaTypPbl KUIIEHUA PacTBOPaA
NPONOPLMNOHATBHO KOJINYECTBY MOJIeHn
PAaCTBOPEHHOTO BellleCTBA IMPH YCJIOBUM, YTO
KOJIMY€CTBO MOJIed PaCTBOPUTEJISI MOCTOAHHO:

At =EC_
E -36y1nocKonuYecKasi KOHCTaHTa He 3aBHCHT OT
NPUPOABI PACTBOPEHHOIO BElleCTBA;

-~ MOJIsI/IbHAsI KOHIEHTPaLus BellecTBa.
2) IOHIKEeHHE TeMIIepaTyphbl 3aMepP3aHusl
PACTBOPA NPONOPILIUMOHAIBHO YUCITY MOJIeH
PACTBOPEHHOTIO BelleCTBA NPU MOCTOSSHHOM
KOJINYeCTBe PAaCTBOPUTE/IA:

AtBaM = Kcm

K -kprockonnyeckass KOHCTaHTA



Ocmoc-siBIeHre MacconmepeHoca
PACTBOPUTEJISI Uepe3 MOTYIIPOHUIIAEeMYIO
MeMOpaHY, CKBO3b KOTOPYIO MOTYT
IMPOCAYNBATHCA Ma/Ible MOJIEKY/IbI, HO He
CIIOCOOHBI MPOXOAUTH OOJIbIIIHE
MOJIEKY/IbI 3 pa30aBJIeHHOIO pacTBOpa B
PacCTBOP 600/1ee BBICOKOM KOHIIEHTPAIlUMH.
JlaBneHHe, KOTOpPO€e He0OXOAUMO CO3AaTh
C TOM CTOPOHBI MEMOPAHBI, I7Te HAXOTUTCS
PaCTBOP, YTOOBI HPUOCTAHOBUTH OCMOC,
Ha3bIBA€TCA OCMOTHYECKHM JaBJI€eHHEM.



OcMoTHYecKkoe JaBjieHHue PAaBHO TOMY
AaBI€HUI0, KOTOpPOe TPOU3BOAWIO OBbI
pPacTBOpeHHOE BelecTBO, eCJIu Obl OHO B
BH/JEe WHAea/JbHOTO ra3a 3aHHMAJI0O TOT >Xe
00'beM IIPU TOI JKe TeMIlepaType.

n=CRT (3akon Baur-lToppa) - gaa
HEeJJIeKTPOJIUTOB

m=1CRT - g5t 51eKTpOAUTOB

T - OCMOTHU4YeCKOe JaBJIEeHHUe PacTBOpa, Ila;

C - KOHIeHTpaysa B MOJIb/ II;

R -yHMBepcanbHas ra3oBas IOCTOAHHAA;

T - abcomroTHasn TemMmeparypa;

i - ”30TOHUYECKUI KO3PPUIUeHT



PacTBOpBI € paBHBIM OCMOTUYECKUM
IaB/IeHUeM, Ha3bIBAIOTCA U30TOHUYEeCKUMMN.
Ecnu gBa pacTBOpa UMeEIOT pa3inyHoOe
OCMOTHYECKOe laBJIeHue, TO PaCTBOP C
O0OJIBIINM AaB/JI€HHEM Ha3bIBA€TCS
TUNepTOHNYeCKUM, C MEHbUIUM JaBJI€HUEM —

TMINTIOTOHHNUYECKHNM.



Hypertonic Isotonic Hypotonic

Plasmolyzed Flaccid Turgid

Hyoertonic Isotonic Hypotonic




BewmecTBa, KOTOpBIE PAaCTBOPAIOTCA B BOoJe C
0o0pa3oBaHUEM PaCTBOPOB, IPOBOAAIIIX
JIEKTPUYECKUU TOK, HAa3bIBAKOTCSI
aneKkTpoautamu. llpouecc pacnaga Bemecrs
HA UOHBI HA3bIBAETCS IeKTPOJIUTHYECKOU
AUCCOLAIIE.

K*A"+nH O —K*(H O) +A(H O)_ _
CreneHb 3/IEKTPOIUTUIECKOM AVCCOLUAITNN
() paBHa OTHOIIEHHIO PACHABIINXCA HA
MOHBI MOJIEKY (N) K 00IIeMy YHCITY MOJTEKYJT
(N) snmeKkTpoanTa, BBeI€HHbIX B PaCTBOP:

o=(n/N)-100%



KA—-K™+A”
K =(C(K*)-C(A)/C(KA))
C(K"), C(A‘f - MOJISPHBbIE KOHIIEHTPAIlUH
noHOB K" m A’

C(KA) - KounenTparus
HeANCCOIIMUPOBAHHBIX MOJIEKY/I
3akoH pa3zoasiaeHus OcTBaiapaa:

C pa30aBIeHHeM pacTBOpa C1adOro
IEKTPOJIUTA CTEIIeHb JUCCONAII N
yBeIN4YHNBaEeTC.

K = >C/(1-o0)

Yem OonbIire K, Tem cuabpHee 37IEKTPOIMHT.




HoHusaumsa Boabl
H O — H"+OH'
Kp = C(H*) C(OH) /C(H O)
K (H,0)=C(H")C(OH)=K,,
K - I/IOHHOE npou3BeJeHue BOAbI
C(H*) C(OH) = 55,5 1,8:10° = 107 MOJIB/ I

K =C(H")C(OH)=107-107=10"
C(H*)=C(OH") — cpena HeiiTpanbHasn; C
(H*)>C(OH) - cpema kucaas; C(H*)<C

(OH)— cpeaa menrouyHas




BoaopoaHbiv moOKasaTeab
s aucToi Boapl pH = -lg (107) =7
[Ipu yBernuennu C(H*) ymeHbIIaercs
pH(<7)
[Tpu yBemuenuu C(OH) yBernuunBaercs
pH (>7)
pH +pOH =14




KucroTel 1 ocHOBaHMS O AppeHnyCy
Kuciaora -31eKTpoavTr, KOTOPBIM IPpH
ANUCCOITUAIIUY OO0pa3yeT MOHBI BOAOPOA,
a OCHOBaHHE — BellleCTBO, OOpa3yoniue B
BogHOM pacTtBOope moHbl OH'. BemecTBa,
KOTOpPbIe B BOAHBIX PACTBOPAX CIIOCOOHBI
B 3aBUCUMOCTH oT YC/IOBUU
BBICBOOOXKZAaTh Kak H*, Tak m monsr OH,
Ha3bIBAIOTCA aM(pOTepHBIMH.



HegocTrarkm

MHorue 31eKTpoJnThI, CoOAepXaliue
BOIOPO/I, B OAHOM PacTBOpPUTEJIE
AUCCOINUPYIOT KaK KHCIOTHI, B APYTHX — KaK
OCHOBaHMUAI.

CH COOH «~ CH COO + H*

B Boae c1abast KHCIOTA.
HF + CH COOH «~ CH COOH "+ F

B )KI/I,Z[KOM HF - OCHOBaHI/Ie
HccnemoBaHus MOAOOHOTO TUIIA PeaKIINI U B
0COOEHHOCTH PeaKIHil, MIPOTEeKaIOIINX B
HEBOJHBIX PACTBOPUTEIAX, IPUBEJIO K
CO3JaHUIO DOJIee 00X TeOPHUI KHCIOT U
OCHOBAaHUM.



Kuciorsl 1 o0cCHOBaHuA O
bpencrepny- /loypu
Kuciorel - BellecTBa, BBICBOOOXKIAAIOIIHE
IIPOTOHBI (JOHOPHI IPOTOHOB), 3 OCHOBAHHUA -
BellleCTBa, CIIOCOOHBIE COEAUHATHCA C
IPOTOHAMH (aKI€NTOPBI IIPOTOHOB).

Al<—>Bl+H+
K O I
B +H" <—>A2
O I K
A1+B2<—>A2+B1
K O K O




Knaccupukamss KucaoT
1) HelTpanbHbie - HCI, H SO, H PO, :
H SO -~ H"+ HSO ~
274 4
2) KATHOHHBIE - ITOJOXXUTE/IbHbIE HOHBDI - NH4+, H30+:
NH "<~ NH_ + H*
4 3

3) aHMOHHBIE - OTPHUIIATE/IbHBIE MOHBI - HSO_, H PO
HPO

HSO "« H"+ SO *
4 4




Knaccudpukanmss ocHOBaHUM
1) HeHATpaJabHBIE - NH;’ H_O, CZHSOH :
NH +H < NH *
3 4

2) aHMOHHBIE - OTpUIlaTeTbHbIe HOHBI - Cl, CHBCOO‘,
OH™:

CHBCOO‘ +H" CHBCOOH
3) KaTMOHHBbIE - TO/IO)XKUTeNbHbIe noHbI - AI(OH) *:

Al(OH)_* + H* <> AIOH** + H O




Boga, >KMaAKMM aMMMAaK ¥W QAaHMOHBI
MHOTOOCHOBHBIX KHUC/IOT, KOTOPbI€ MOTYT
ObITh W [JAOHOPAMH HW AKIEeNTOpPaMH
IIPOTOHOB, ABASAIOTCA aMPOTUTAMMH.

Bo BTOpOM peakuuu BOoAa BBICTYNAeT B

KayeCcTBe OCHOBAaHUA, B TpeTbeu - B
Kﬂ‘liiTBi KI/Ii]IiTBII
1.H,0* + OH- -  HO  + H,O
2 HCI  + H,0 -  HO* o+ cr
3.H,0 + NH, > NH,* + OH"
4.H0 + co,> — HCO, + OH-
5.H0 + HCO,- o~ HCO, + OH-




Cuia KucoTsl onpeeisieTcs
KOHCTAaHTOU KMCIOTHOCTH K
HA-H" + A
K =C(H")-C(A")/C(HA)

HA+B < HB+A

K o K o
Cuia ocHOBaHUSA onipeaensieTcs
KOHCTAaHTOU OCHOBHOCTH K,

BOH<B*+OH
K, =C(OH")-C(B*)/C(BOH)




Anss ocymecTB/IeHWsI PAaBHOBECHsI B PpacTBoOpe
He0oO0X0JUMO MPHUCYTCTBUE AKIEeNTOpa MPOTOHA,
Oarogaps KOTOPOMY OCYIIEeCTBJIAETCS IePexof,
MPOTOHA OT KAUCJIOTHI K OCHOBAHMUIO:

HA+ B - HB + A
K

o K o
Peakumn TAHHOTO THUIIA HAa3bIBAIOTCSA
MPOTOJIUTHYECKUMHU, KOJIUYECTBEHHAsA CTOPOHA
KOTOPBIX XapaKTepu3yercs KOHCTAaHTOM

paBHOBecHA (KOHCTAaHTOM MPOTOJIM3A):

K = C(HB)C(A)/C(B)C(HA)
3Havenusn K 111 HA 1 HB Mmo)xHO onipegenuTh
C/IeAYIOLUM MMyTeM:

K = C(H*)-C(A)/C(HA)
K = C(H*)-C(B)/C(HB)
Km =K /K,



Kucnorsl 1 ocHoBaHusa o J/Ibroncy
Kucimora - 3TO0 BemecrBo, KOTOpoOe
AKLIeNTUPYET JJIEKTPOHHYIO MAapPy; OCHOBAHUE
- JTO BelleCTBO, KOTOpoe MpeaoCTaBisieT
3JIEKTPOHHYIO Mapy.

B3aumopgenicrBue Mexay KUCGIOTOU U
OCHOBAaHHEM, COIJIAaCHO 3TOMY OlipeJe/IeHUIo,
3aKJ/II0YaeTCA B BO3HUKHOBEHUHU
KOBAJICHTHOM CBA3U o TOHOPHO-
AKLeIITOPHOMY ME€XaHU3MY:

H N: + AIC1. - HN* + AICL”-

HAa ocHoBaHmM ‘onpenenénuii JIplouca Bce
ooprunbie auranasl (NH , CN-, F, CI' u gp.)
MOJKHO PacCMaTpHBaTh KAK OCHOBAaHUS, a BCe
MOHBI META/IJIOB — KaK KAUCJIOTHI.



Pacuer BogopoaHoro nmokasarens (pH)
CHUJIBHOM KM CJ/JIOTHI
pH=-1g C(H")
CHJIBHOTO OCHOBAaHUSA
pH=14-1g C(OH")

CJ1Ia00M KHUCJIOTHI
pH=1/2pK_ -1/21gC
CJIa00r0 OCHOBAHUSA
pH=14-1/2 pK, +1/21g C




T'MAPOJIN3

Inaponn3s-B3anMogencTBUEe HOHOB COJIH C
BOJAOM, B pe3yabrare kKoTroporo pH
cpeabl CoJIer OT/INYAeTCA OT 7.

Comm ci1a0obIX Cou cuIBbHBIX Comm c1a0bIX Coau cuIBbHBIX
KMCJIOT " KHUCJIOT " KHUCJIOT " KMCJIOT !
CUJIBHBIX CJIA0BIX CJIA0BIX CHJIbHBIX

OCHOBAaHHUH OCHOBAaHUMU OCHOBAaHUMU OCHOBAaHUMU
Na2CO3 NH4Cl NH4CH3COO NaCl
TUAPOIN3 MO TUAPOINU3 MO TUAPOINU3 MO He
AHUOHY KaTUOHY AQHUOHY U TUAPOIU3YeTCs
KaTUOHY

cpesa c1a00- cpeasa cpesa cpesa

1Ie/I0YHas C/TA0OKUCIAs HEeUTPAa/JbHAasA | HeUTpaJbHas




'maporn3 comu c1a00i KUCIOTHI U
CHJIBHOI'O OCHOBaHUSA
Na, CO +HOH
(I CTyneHb)
2Na* +CO * + HOH—~Na*+HCO ~+ OH"
CO* + HOH < HCO - + OH-
3 3
(II crymmens)
Na* +HCO +H O<~H CO_+Na'+OH"
HCO_' + HOH < H,CO +OH

(pacTBOPp uMeer cnaﬁomeﬂquylo cpeny,
PeaKkuusi MPOTeKaeT 00pPaTuMo, IrU/IPOJIH3
0 BTOPOW CTYNIEHM TPOTEKAaeT B

HUYTOXXHOM CTEIIeHH!)




I'maponaus conv CMIBHOU KUCIOTHI U
C/Ia00r0 OCHOBAHMSA
CuCl +HOH
I crynnens
Cu**+2Cr+H O~ Cu(OH)*+Cr + H*+Cr
Cu** + H O = Cu(OH)* + H*
Il cryniens
Cu(oH)*+C1+H O«~Cu(OH) + H*+ Cr
Cu(OH)* + H O «+» Cu(OH), + H*
(pacTBOp wuMeeT CJIA0OOKHUCAYI0O Cpexy,

peakIus MPOTEeKAaeT O0paTuMo, THAPOINA3
10 BTOPOM CTYI€EHU IMPOTEKaeT B

HUYTOXXHOM CTEIIeHH!)




M'mapoans comu c1aboi KUCIOTHI v
CJIa00Tr0 OCHOBAHUS
Al (CO,) . +HOH
2APT + 3C6 2 + 6HoH =

2A1(OH)3 +§’>CO2 +3H O
(paBHOBecMe CMeEIEHO B  CTOPOHY
IIPOAYKTOB, TUAPOJIn3 IpPOTEKaeT

MPaKTUYeCKN IOJHOCTBHIO, TaK KaK o00a
MPOAYKTA PeaKIIUH YXOAAT U3 30HbI PEAKIUU
B BHJAe OCaJKa WIM Tra3a, PpacTBOP
HEeHMTPpaJIeH).

Conp CUIBHOU KHUCJAOTBI M CHJIBHOTO
OCHOBaHHUs He MOoABepraercsa TUAPOIU3Y, U
PAaCcTBOP HEUTPAJIECH.




Konmu4yecrBeHHO TUAPOIN3
XapaKTePHU3YeTCs CTENEHBI0 TUAPOIN3A Oy
Y KOHCTAaHTOU ruapoausa Kr.

Honst BellleCcTBa, MOoABePraroiascsa
TUJPOIN3Y, Ha3bIBaE€TCS CTEeIIeHbIO
TUAPOAU3A:

o = Cr/C,

rage Cr — KOHLeHTpauus
T'UAPOJU30BAHHOU YaCTHU BelleCTBa;
C — o0OmIasa KOHIIeHTPaIuA
PACTBOPEHHOTO BelleCcTBa.



Ec/im mpeacTaBUTH B 001eM BH/Ie YPaBHEHUE
rUAPOIH3a
MeA + H O <~+HA + MeOH,
TO JIJISI 9TOTO PaBHOBeCHUA KOHCTAaHTA paBHa
K=[HA] [MeOH]/[MeA|[H O]
YawuTtsiBas, 4YTO B pa30aBIeHHBIX pacTBOpax
KOHII€HTPAaIlua BOAbI ABISAETCA IPAKTHYECKHU
IMOCTOSAHHOM BEeJIMYNHOM, TO, 0003HAUYUB
K[H O] = K , nomry4um Beipakenue ajis
KOHCTAaHTBI THAPOJIH3A COIU
K = [HA| [MeOH]/[MeA]



bydepHbIie pacTBOPHI
-pacTBOPHI, BeindynHa pH KOTOPBIX MPaKTUYeCKU He
NU3MCHACTCAHA IIPDHU ,Z[O6aB]IeHI’II/I K HUM CHMJIBHbBIX KNCJIOT
WJTH e/ TIoYel WU MPU Pa30aBIeHUH.

Helmpanswas
cpedo
< [logblueHUe XUucAOmHOCMU 1 flossllUeNUe OCHOBNOCIIU =

107 1073 103 107 107 0" 10°7%
Konyewmpayus uonos H*
Wixana pH.



Knaccndukamms:

a) KMC/JIOTHBIE

1. AleTaTHbIi Oydep: 2. bBukapo6oHarHsbIii 0ydep:
B ;B H20 3

3 0K=4.75 - pK=6.37
B ;B 3

0) OCHOBHBI
3. ®ocdarnsbriii oyPep: ) <
AMMuaunblii oydep:

B o0 4 pK=7.21 N LB

= 1S B = pK=9.25 (14-4.75)
4




MexaHu3m 0y epHOro AeiiCTBUS
8 ;0
B R

a) + HC1

CH,COOK + HCl — CH COOH + KCI
CH COO "+ H* — CSI-ISCOOH

6) + KOH

CH COOH + KOH — CH COOK +H O
CH_COOH + OH — CH.COO+ H,0
B 0cHOBHBIX Gy(PepPHBIX CMCTEMAX COMb (AaHMOH-

ocHoBanue bpeHcTega) pabGoraer mNPOTHUB
KHC/IOTHI, KHCJIOTA — IPOTHUB I€I0YH



YpaBHenue lengepcona-laccenprbaxa

C
H=pK, _ +lg—=
P P gC

K

ILKUCH

B o0mem cry4dae:

CCOI‘Ip.OCHOBHVIe

,u,chn Ig C

pH =pK
COMNp.KUCNbda
pH OydepHOro pacrsopa 3aBHUCHT OT:
[Ipupoapr KomnoueHTOB (pK c/1a00ii KNCIOTHI
WJIN OCHOBAHWSA)
CooTHOIIIeHUA KOHIIEHTPAIlUii KOMIIOHEHTOB
(KMCIOTHI U COJIN)



Il nst ocHOBHOTO Oy epHOro
pacTBOpa:

pH=14-pK .. +Ig Cé"’”

C

YpaBHeHU e He/Tb351 IPUMEHSTD :

eC/Id KOHIEHTPAIlU KOMIIOHEHTOB OTIHYAI0TCS
OoJsiee YeM B 100 pa3s;

eCIM KHCI0Ta (OCHOBaHME) CIMIIKOM CHUIBHBIE -
pPK <3 (menp3s npeHeOperaTs Aucconyanueii);
ecm Kucjora (OCHOBaHMe) CJIMIIKOM CJIa0ble -
pK >11 (Henb3s npeneGperaTs rUAPOIU3OM ).



bydpepHasa éMKOCTH

bydepHas émkocTh () BhIparkaeTcss KOTHYIECTBOM
MOJTb-3KBHBAJIEHTOB CUJIBHOM KUCJTOTHI WA
Ie/10491, KOTOpOoe CIeyeT I00aBUTh K OTHOMY JIUTPY
oydepa, uToosl cMecTuTh pH Ha eguHMILY.

bydepHnbie pacTtBOpsbl, y KoTOphix pH < pK
(0osee kucmoe mo oTHolneHH10 K pK)

Jiyqdiie  TPOTHUBOCTOSAT  KO0ABIE€HUIO
eJI0YH.

/}, Cy(HA)-V(HA)
ApH V),

(;(BOH)V(BOH)  bydepnnie pacTBopsl, y KoTOpHIX PH > PK,
/)) - ApH Vs, (0oee memouHoe 1Mo oTHOMEeHUIO K pK)
UMeT OOJbIIYI0 OypepHYI0 eMKOCTh IO
KHCJIOTe.




bydepHass EMKOCTh 3aBHCHT OT:
AOCOMIOTHBIX KOHIIEHTPAILINii KOMIIOHEHTOB
OT cOOTHOLIEeHU A KOMIIOHEHTOB
1 MAaKCMMAaJIbHA MPU COOTHOIIEHUM 1 /1

B, Mmmone/n

50 |
40 |

30 |

20

10

]

=) |
0 25 50 75 100 kucnorTa
100 75 50 25 0 conb

MMOnb

N3meHeHne GydepHon emkocTu
B 3aBUCMMOCTWU OT BENUYUHLI OTHOWEHUA [conb)/[kucnoral.



B opranusmMe 4esroBeKa MPUCYTCTBYIOT
pa3IuIHbIe Oy(pepHbIe CUCTEMBI.

M3 HuX Han6o0J1ee BaYKHBIMHY ABJISTIOTCS:
rUAPOKAapOOHaTHAs,
reMOoIr/iOOMHOBas,
docdarnas,

Oe/IKoBasl.
OHU ABAAIOTCA «MI€ePBOU TUHUEN 3aALUTHI»,
NPensaTCTBYolen peskuMm nepemnazam pH
BHYTPEHHEeMU Cpebl )KUBBIX OPraHU3MOB.



bukapOooHaTHast 6ypepHass cucremMa
bukap6oHaTrHas OypepHas cucTreMa — MOIIHAS H,
MO)Kajay¥, camMas  ympaBasieMasgs  CHUCTEMA
BHEKJIETOYHOU
YKHIKOCTH Y KPOBH.
Ha gono OmkapO6oHaTHOrO Oydepa mpUXOmUTCS
OKOJIO
10% Bceil OypepHOIT eMKOCTH KPOBH.
ITpoaykT ero B3anmogeuctBus ¢ kKucaoramm — CO.
OBICTPO BHIBOJAUTCSA Yepe3 JIeTKHe.
bukapOoHaTHBIN Oydep TaxKe COTEP)KUTCA B
IPUTPOIH™>V oo THAHU 5

UHTEPCTH H,CO; & H" + HCOs"



®ocdarurbrii 6ydpep

HNHTepecHass ocobeHHOCTh (PocdaTrHOro Oydepa
COCTOMT B TOM, YTO 00a €ro KOMIIOHE€HTa ABISIOTCSA
CUJIBHBIMH 3JIEKTPOJIUTAMU, HO HECMOTPA Ha 3TO
oydep YIOBIETBOPSIET TpeOOBaHUSAM,
npeabsBAsAeMbIM K  OydepHBIM CcHUCTEMaM,
COCTOSIIMM M3 CAa0BIX KHCJIOT U HUX COJeH ¢
CHJIBHBIM OCHOBaHHEM.

®ocarHasn OypepHasa cucremMa PyHKIIMOHHUPYET B
OCHOBHOM B ILJIa3Me.

B knerkax oH mpencraBineH coasimu K, HPO U

KH PO a B IUIa3Me KPOBM U B MEKKIeTOYHO
)KI/I,Z[KOCTI/I Na, HPO u NaH_ PO



benrkoBasa OydepHana crucreMa
benkoBast 0ydepHasi cicTeMa MMeeT MeHbllIee
3HauYeHue A1 nogaep>xauvsit KOP B mia3zme KpoBwu,
yeM Apyrue oypepHbie CHCTEMBI.
benku o0pa3yror 6ydepHyIO cucTeMy Oarogaps
HATMIHI0O KUCJIOTHO-OCHOBHBIX I'PYIIIT B MOJIEKY/Ie
0Oe/IKOB: OH COCTOUT U3 0e/IKa-KUCJIOTHI M ero COJIH,
00pa30BaHHOI CUJIBHBIM OCHOBAaHHEM.
Pt - COOH - 6eok-KucaoTa
Pt - COONa - 6e1oK-coIb
benkoBast 6ydepHasi cucTeMa IJIa3Mbl KPOBU
3¢PexkTrBHA B 00/1acTH 3HaueHu pH 7,2-7,4.



[emornoouHoBast 6ydpepHast cucrema
[emornoomHoOBast 0ypepHasa cucrema - HanbdoJIee
éMKHII Oydpep KpOBH - COCTaBIsAET Oojee
MOJIOBUHBI Bceii e€é OydpepHOH EMKOCTH.
[emornoOuHOBHIIT Oydep saABIsAerca OydpepHOI
CUCTEMOU IPUTPOLUTOB.

[emornoO0MHOBBIN Oydep COCTOUT U3 KUCJIOTO
KOMIIOHEHTA - oKcureHupoBanHoro Hb - HbO2 u
OCHOBHOTO — HeOKcureHupoBanHoro Hb.

HbO2 npumepHo B 80 pa3 cuibHee JUCCOUUPYET
¢ otmaden B cpeay H+, wem Hb. CooTrBeTrcTBeHHO,
OH 0OJIbllIe CBSA3bIBA€T KATHOHOB.

MexaHu3m detlicmeusn

HHb —~ H* + Hb

HHbO, — H* HbO



(Bce 0y epHBIe cicTeMbI OpraHu3Ma 00JIaaI0T
OonbiIeii OypepHOIN eMKOCThIO MO KHUC/I0Te, YeM
II0 OCHOBAHHIO, (IMOCKOJIBKY XapaKTepHu3yIOTCSA

COOTHOLIECHUEM):
1: 4 < |aKmenTop npoToHa|/[goHOp mpoTOHa] < 1:20
JTO COOTHOIIEHWEe HAXOAUTCSI B COOTBETCTBHM C
O0COOEHHOCTAMHU MeTAa00/IM3Ma Ye/I0BeYeCKOro OpraHu3ma,
oOpasywmero 0obllle KHUCJIOTHBIX IPOAYKTOB, YeM
OCHOBHBIX.

HMeHHO TO3TOMYy OYe€Hb Ba)XHBIM ITOKa3aTejeM IJis
¢usnonornaeckux cpes apnserca oypepHas eMmKkocts B mo
KHCJIOTE.

[Ipu 3a0o0/eBaHWAX OPraHOB [ABIXaHWUA,
KpPOBOOOpAallleHHs, IIeYeHH, JKeJayAKa, IOo4YeK, IpH
OTpaBJ/IEHUSX, TOJOJAHNH, ANaOeTe, OXKOTOBO¥ 00J/Ie3HU
MO>KET Ha0/II01aThCsl yMEHbIIeHNE WK yBenudenue B mo
CPaBHEHUIO C HOPMOA.

BO3HMKAIOT MAaTOIOTHYeCKHe ABIeHM: allN/I03 U ATKAJI03.



Ammmaos
— HaKOIIEHUE B OPraHU3Me KUCJIbIX IPOAYKTOB
yMmeHblIeHHe pH KpoBH B CpaBHEHUH C HOPMOU
(yMeHblIeHHEe KHCJIOTHOM OydpepHOl €eMKOCTH B
CpaBHEHUH C HOPMOIA)

Acidic Neutral Basic

(H;0"] 10” 10! 102 10”

yonated Milk Blood Baking soda
(pH 3.9) (pH64) (pH7.4) (0.1 M)(pHS8

Seawater
H 4.0-4.5) (pH 7.0-8.3)

Ankano3s
— HaKOIJIEHUEe B OPraHU3Me e TIOYHBIX MPOAYKTOB
yBenndenne pH KpoBu B cpaBHEeHHUH C HOPMO#M
(yBenmn4yeHne KUC/IOTHOM OydepHOiIt eMKOCTH B CPAaBHEHUH
C HOPMOIi)



3HaueHMe MOCTOAHCTBAa KMCJIOTHOCTHU
XUIAKHUX Cpej A )XU3HeJeATe/IbHOCTU
YyeJ/I0BEeYeCKOTr0o OPraHmU3ma :

HoHbl BOaopoza OKa3bIBAKOT KaTaJIUTUYECKOe
AeicTBUe Ha MHOTUE OMOXUMHUYECKHe MMpeBpallleHus;

depMeHTHI U TOPMOHBI MPOSBIAAIOT OMOJIOTHYECKYIO
AKTUBHOCTh TOJBKO B CTPOro omnpejeeHHOM
WHTepBajie 3HadeHuu pH;

MwyuHuManbHbIe W3MEHEeHWsI KOHLEHTpPAaluu HOHOB
BOAOPOJQa B KPOBU M MEXTKAHEBBIX XHUIKOCTSIX
OLLYyTUMO BJIHUAIT HA BeJIUYUHY OCMOTHUYECKOTO
IaBI€HUA;

HeoOxopuMoOCTh B NPUTOTOBAEHUH OydepHBIX
PacTBOPOB AJiA BBeAeHUs B OpPraHusM, W©
MO e/ TMPOBaHUSA OUOIIPOIECCOB.



CITACHBO 3A BHHUMAHWE



