AMHMUHOKUCJIOTHBI. HENTUABI, BEJIKHN

AMMHOKHCJIOTBI — 3T0 OM(YHKIIMOHAIBHBIC TIPOU3BOHBIC YTICBOIOPO/IOB,

KOTOpBIE conepskat kapobokcuibHyto rpynmny “COOH u amunorpymnmy —NH,.

,—( H Kapbokcuabnas
FpyIina

Amunor pynna
yr JIEBOJLOPOAHBIH u'vl-'"-‘llﬂ:llihli'r
pajanKan ATOM

Homenkiarypa
[Io cucremaTnyeckol HOMEHKJIAType AMUHOKMCIIOTHI Ha3bIBAIOT, 10
COOTBETCTBYIOIIEH KapOOHOBOW  KHCIIOTE, J00aBisisi MPUCTABKY  AMUHO-.
[TonoxeHne aMUHOTPYMNIbI B YTAEPOIHOM LENH YKa3bIBAIOT LUPPOH:

5 4 3 2 1
HyC—CH, —CH—CH—COOH

CH; NH,

2-aMHUHO-3-METHUJITIEHTAHOBASA
KHCJIOTA

B 3aBucuMocTH OT TMOJOXKEHMS AMUHOI'PYIIIBI IO OTHOIICHHUIO K

Kap6OKCHHBHOﬁ rpyniic pasjin4daroT q, B, Y U TaK JajJI€€ aMHMHOKHCJIOTBI:

y B o Yy B (ol Yy B o
H3C—CH2—(|ZH—COOH H3C——C|3H—CH2—COOH H2(|3—CH2—CH2—COOH
NH2 NH2 NH2
o-aMHUHOMAaCJIsIHasl B—aMI/IHOMaCJ'ISIHaSI ’y—aMI/IHOMaCJ'ISIHaSI
KHCJIOTa KHUCII0Ta KHMCJIOTa

Bce mnpupomHble aMHHOKHCIOTHI COJEPKAaT aMHUHOTPYIITY TOJBKO B
0-TIOJIOXKEHUHW W UMEIOT 0O0IIyr0 (Qopmyiy R—(|3H—COOH (puc.1):
NH,
[ToMmuMO cHCTEMATHYECKOW, JUIsi TPUPOJHBIX AMHHOKHCIIOT —IIIHPOKO
pacnpocTpaHeHa TpUBHAIbHAS HOMEHKJIATypa (ajlaHWH, BAJIWH, JU3WH U T.J.).
WMuorga 3amMch aMHUHOKHCIOT —OCYIICCTBIISIIOT, WCIONB3YS TPEXOYKBEHHBIC

cokpanienus (Ala, Val , Lys u ap.) (ta6m. 1).



Tabnuua 1

Coxpaménnoe 0003Ha4YeHne CBOOOIHBIX AMUHOKHUCJIOT U UX OCTATKOB B

cocTaBe 0eJIKOB U NeNnTH/10B

Cokpaménnoe Ha3zBanue Ha3zpanne aMMHOKHCIIOTHOTO

0003HauCHHE AMHHOKUCIIOTHI ocTaTKa
Adaa (Ala) aJaHUH aJTaHWJI-
Apr Arg) aprUHUH apTUHWII-
AcH (Asn) acraparut acraparuHuI-
Acn (Asp) acriaparuHoBasi KUCJIOTa acniapTHI-

(acnapTar)
Baax (Val) BaJIMH BaJINII-
Tuc (His) THCTUINH THCTUIUIT-
Tam (Gly) TJIAIAH TJTATIATI-
Lan (GIn) TITyTaMUuH Ty TaMUHUII-
Lay (Glu) TITyTaMUHOBAsI KUCJIOTA FryTaMuI-
(rmyTamar)

Nane (lle) U30JICHITNH W30JICHITIIT-
Jleii (Leu) BI(SZ000%0: JIeN M-
JInz (Lys) JM3UH JA3WUIT-
Met (Met) METHOHHH METHOHWII-
IIpo (Pro) TIPOJTHH TIPOJTHII-
Cep (Ser) CCpHH cepuiI-
Tup (Tyr) TUPO3UH TUPO3UJI-
Tpe (Thr) TPEOHUH TPEOHUII-
Tpu (Trp) TpunrodaH TpunTohu-
®en (Phe) b eHnIaIaHH (beHnIaTaHmI-
Huc (Cys) IIUCTCHH IIUCTCHHMUJI-




C.IDOH
HyN— (lj—}[
AnaHHH CH,y

COOH
H,N— (:J—H
H 3{‘—? H
Bannu CH,
COOH
HIN'—-(:Z—H

CH,
JlelinHu |

CH
ey
CHy CH,
COOH
|
HQN—El‘.—H
H—fll—f:ﬂj
Hzoneliumn ?Hl
CH;
COOH
|
1
H,C MNH
HyC——CH;
IMpomxa
EI'DDH
HEN—?_H
H

"'nHuEN

COOH
HyN—C—H

ApranHn |

ﬂiDDH Ei'DOH
HZN—(‘IJ—H I—IQN—(|3—H
CepHH CH,OH ACNaparHNcBag CH;,
KHOIIOTS [
COOH
| H Ci'DDH
HN—=C—H H,N—C—H
T H—C—OH |
peoHHH él-l Cayravuposas |
3 EHCNOTH (FH;
COOH
E‘iUDH
H:N—(Ii—H COOH
I
LiscTeHn ‘I:Hz HEN—?—H
SH CH,
I
C—MNH
ﬁiDDH noTHgHE I Y
H,N—C—H i
| HC—N
CH,
COOH
|
THposHH sz_(I:_H
Acnaparng CH,
OH |
O=—MNH,
COOH
|
N—C—
H, | H COOH
I
o I-LlN—Li:—H
O=CH
A CH,
MH
TpunTodan
PeHUNanaHHEH
CI'DOH
COOH COOH
‘|3H2 | I
CHa,
JIn3nn ?Hz CH T myranmn 1|:
CH, MMeTnonHH 2 H,
']
|
NH,

Puc. 1. @opmynvt amunoxuciom



Knaccupuxkanusa aMUHOKHCIOT

1. Knaccudukarus mo cTpoeHHI0O OOKOBOTO pajaukana ((GyHKIIMOHATBHBIM
rpynmnam)

Anugpamuueckue

* MoHOaMUHOMOHOKapOOHOBBIE: TJMWIIMH, ajaHWH, BallMH, W30JCHIUH,
JICULINH

* OKCHMOHOAMUHOKApOOHOBBIE: CEPUH, TPEOHUH

*  MoHoaMHHOIUKApOOHOBBIC: acmaprar, TJyTamar, 3a CuYé€T BTOPOU
KapOOKCWIBHOM IpyMIbl HECYT B PACTBOPE OTPULIATEIIbHBIN 3apsif

* AMUIBl MOHOAMHHOIUKApOOHOBBIX: acliaparvH, TIyTaMuH

* JluaMMHOMOHOKapOOHOBBIC: JIM3WH, AapPTMHUH, HECYT B PacTBOPE
TTOJIOKUTEIBHBIN 3apsil

 CepocopeprKaniue: IIUCTeuH, METHOHUH

Apomamuueckue: peHunanaHuH, TAPO3uH, Tpuntodan, (THCTUUH)

TI'emepoyuxnuyeckue: Tpuntodan, TUCTUANH, TPOJIUH

Hmunokuciomoi: IpOJIMH

2. Knmaccudukanus mo moisspHOCTH OOKOBOTO pajfiKaia

Henonsapnvie: TIMUWH, alaHWH, BaJWH, W30JCUIUH, JICWUIUH, MPOJIKH,
METUOHUH, (peHUIaNaHuH, TpUNTopaH

llonapuvle Hesapsdcenuvie (3apsibl CKOMIEHCHUPOBAHbBI): CEPUH, TPEOHHH,
IUCTEUH, acliaparux, r’IyTaMuH, THPO3UH

llonapnvie 3apsacennvie ompuyamenvbHo: acnapTar, riryTaMar

Tonapuvle 3apsdicennvle NOI0HCUMENbHO: TU3UH, ApTUHUH, TUCTUIUH

3. Kitaccuduxanus mo KucjaoTHO-OCHOBHBIM CBOMCTBaM

Hetimpanvnvie: 00IBIIMHCTBO

Kucnvie: acnapruioBas U ri1yTaMUHOBAsI KUCIIOTBI

OcHogHble: TU3UH, apTUHUH, TUCTUIUH

4. Knaccudukanus no He0OX0IMMOCTH I OpraHu3Ma

Hesamenumvle HE0OXOAMMBIE AMHHOKHCIOTBI, KOTOpPbIE HE MOTYT OBITh

CUHTC3UPOBAHLI B TOM WJIM MHOM OPraHMu3MeE, B YaCTHOCTH, B OpraHU3ME 4YCJIOBCKaA.



[ToaTOMy HIX TIOCTYIIJICHHE B OpPTaHHW3M C muieid HeoOoxoaumo. J{ims 60apImmHCTBA
KUBOTHBIX M YEJIOBEKA HE3aMEHUMBIMU aMHHOKHCIOTaMU SIBJISIIOTCS: BaJlWH,
W30JICULINH, JICUIIMH, TPEOHUH, METUOHMH, JIU3UH, (peHunanmaHuH, Tpunrtodat,
(apruHUH, TUCTUVH).

3amenumobie

Jlnst OONBIIMHCTBA KUBOTHBIX M UYENIOBEKAa 3aMEHUMBIMU aMUHOKHUCIOTAMHU
ABJISIIOTCS: TJIMIMH, aJaHWH, MPOJWH, CEPUH, LKUCTEWH, aclapTaTr, aclaparvH,
rIyTamar, TIyTaMUAH, TAPO3HUH.

CrepeonzomMepusi aMUHOKHCJIOT

Bce mpupoansie o-amuHOKHCIOTH, KpoMe rmnuaa (NH,; — CH, — COOH),
UMEIOT ACUMMEMPUYECKULl amom yenepood, a HEKOTOpble W3 HUX Jaxe JBa
XUpaIbHBIX LIEHTPA, HAPUMEP, TPEOHUH. TakuM 00pa3oM, aMUHOKHUCIIOTHl MOTYT
CyIIECTBOBATh B BUJIE YHAHTUOMEPOB.

[IpupoHbie aMHUHOKHCIIOTHI, BXOJSIINE B COCTaB OENKOB, OTHOCATCS K L-
pA0y. BOJIBIIMHCTBO aMUHOKHUCIIOT L-psijia UMEIOT CIaJKUi BKYC, a aMUHOKHUCIIOTHI
D-psina — ropbkue uiam 0€3BKYCHBIE.

N303/1ekTpHUECKAas TOYKA AMUHOKHCJIOT

N3MeHeHne CyMMapHOTO 3apsijia aMUHOKHUCIOT B 3aBUCHUMOCTH OT pH
Cpelbl: B CHIILHOKHUCIIOM PACTBOPE UMEETCS 3HAUUTEIIbHBIM M30BITOK KATHOHOB, a B
CUJIBHOIIEJIOYHOM — M30BITOK AHUOHOB.

Ecnu pacTBOp aMHMHOKHUCIOTHI MOMECTUTH B JJIEKTPHUYECKOE TMOJE, TO: B
KHUCJION CcpeJle HOH aMUHOKHCJIOTHI MUTPUPYET K KaTOMY, a B IIEIIOYHOM — K aHOJY.
Ecnu npu ompenenenHom pH cpeapl KOHUEHTpAIMs KATUOHOB CTAaHET PaBHOMU
KOHIICHTPAIIMM aHHOHOB, TO HUKAKOTO JIBUKEHUSI aMUHOKHUCIIOTHI POUCXOJAUTh HE
OyJer.

Ecnn oOmmit 3apsi; MOJIEKYJIbl aMUHOKUCIIOTHI paBeH (), TO aMUHOKHCIOTA
HaxOJMTCS B M303JIEKTPHMYECKOM COCTOSTHMHU. BennunHa pH, nipyu KOTOpOu 3apsj

AMUHOKHCJIOTHI PaBEH HYJIIO, Ha3bIBACTCS M303j1eKTpuieckoit Toukoi (MJT, pl).



Cpena

CunpHOKHUCIAA Henrpanbnas CunpHoOIIEI0YHAS

l. AmMunokucnomot ¢ neduccoyuupyrowumu paoukanramu

+ H* + - OH -
H3N—%H—COOH -~ H3N—(|3H—COO — HZN——$H—COO
R R R
Zapsa: +1 0 -1

. Amunoxucnomei, cooepricamgue 6 paduxkane anuoHHwvle Zpynnvl

+ H+ + - O - -
H3N—(|:H—COOH - H3N—(|:H—COO — = HZN———(llH—COO
?Hz C|:H2 |CH2
COOH COO COO~

3apsan: +1 -1 )

1. Amunoxucnomui, cooepicaujue é paoukane Kamuomnnvle 2pynnul

H3N+—C|3H—COOH Sl H3N+—C|IH—COO_ o H2N——C|ZH—COO'
(C|:H2)4 (C|:H2)4 (C|3H2)4
NH," NH," NH,

apsia: +2 +1 -1

XuMHuyeckue CBOMCTBA aMUHOKHCJIOT
AMQOTEPHOCTHL AMHUHOKHCJIOT
Hanuuue B Mosiekysie aMUHOKHUCIOTHI ()YyHKITMOHAIBHBIX TPYIIT KUCIOTHOTO

¥ OCHOBHOTO XapakTepa 00ycI0BIMBaeT aM(pOTEPHOCTh aMUHOKHUCIIOT:

NaOH
—» R —CH—COONa ?5 R—CH—COONa
4 4 - | - —] 5 |
R_‘%H_C’DD ] NH, OH~ NH,
NH, e 1 HaTpHeBasd
L~ » R—CH—COOH COIb TTHIHHA

|+
NH; CI
THAPOXIOPHIO TIIHIOHHA



AMUHOKHUCIOTHI, Oyydn reTepodyHKIIMOHATBHBIMUA COCIUHEHUAMHU, Oy IyT
IPOSIBIISITH CBOMCTBA KAK AMUHO-, TAK U KAPOOKCUNLHOLU TPYIIIIHL.
Peaknum KapOOKCHIBbHOM IPYNIIbI
OCHOBHBIE pPEAKLUU KAPOOKCUNbHOU 2pYnnbl  aMMHOKHUCIOT — MOKHO

MPEICTABUTh CIEIYIOLICH CXEMOM:

NaOH
> R—(l'IH—COONa
NH,
CH,OH, HCI 0
R—CH—CZ
|, TOCH,
NH, Cl-
PCI _0
R—CH—COOH o R—C|:H——C<
Cl
NH, NH4 CI
t°C, Ba(OH),
R—CH,—NH,
I
:NH
C—oO 2
Cu(OH), CI—I/ \Cu/ AN
N AN /
H,N = / Oo—C

Peakuuu aMuHOrpynnbl
0-AMHHOKHUCIIOTBl pEarupyoT ¢ albJerujamu, o0pa3ysd 3aMelleHHbIe

umuHbl (ocHoBaHus Illudda). Peakmus mporekaer yepe3 cTaamio oOpa3zoBaHUS

KapOMHOJIAMUHOB.
0O
R—(|3H—COOH + CH3—C< — R—?H——COOH b R—(llH—COOH
H 2
NH, NH—CH—CH, N=CH—CH,
(l)H OCHOBAHHUC

KapOUHOIAMUH ludda

OcCHOBHBIC pC€akunu amunozcpynnbl AMHHOKHCIOT MOXHO IIPCACTABUTDH

CHEAYIOLIEN CXEMOM:



HCI

Y

R—CH—COOH

.
| %o NH,; CI
R—CZ
Cl
> R—C|ZH—COOH
NH—ﬁ—R'
CI-C-0-CH
com ) S
~ CHy;—CH—COOH
NH—|C|3—O—CH2©
CH,I O
R—(|3H——COOH - R—(le—COOH
NH, NH—CH;,
HNO,
- R—C|3H—COOH
o)
R—CZ OH
H  ~ R—CH—COOH
O,N F |
N—CH—R
O,N
- R—C|:H—COOH
NH@NOZ
NO,

Cnenuduyeckne peakiuu o-aMUHOKHCJIOT
1. Obpazosanue nenmuodoe — peakuus  alWIMPOBAHUS  OJHOMN

AMHUHOKHCJIOTHI IPYTO¥ aMUHOKHUCIIOTOM:
O O O

| | |
H2N—(|3H—C—}—OH H-%NH*(,ZH—C—OH BTy H2N~(|3H—C——NH—(IZH—COOH
e : —y
CHj3 CH, CHj3 CHj
aunenTuy (ajra-aja)

3areM JUTICTITU TPUCOCIUHACT CICAYIOIIYHO MOJICKYJY aMWHOKHUCIIOTHI,

o0Opasysl TpUIENTH/, ¥ TaK Jajee:

O O O
[ [N I
HN—CH—C—NH—CH—C-+0OH H--NH—CH—C—OH ﬁr
T R e ~H,
CH, CH, CH
A

H,¢ CH,



O O O

| |
— HN—CH—C-NH-CH—-C—-NH—-CH—C—OH

| | '|
CH, CH, CH

PN
H,C CH,
TPHIEeNnTHI (anxa-axa-Ba)

2. Mexcmonexkynapuas yukauzauus — oopazosarie OUKemonunepas’utos.

0 ;
C—OH H-HN C—HN
N S o t°C e N
H.C—CH + CH—CH; ———= Hy,C—CH CH—CH,
AN 4 -2H,0 N /
NH--H HO—C NH-—C
0 o)
,Z[I/IKCTOHI/IHepa3I/IH

Peakuyy aMUHOKMCJIOT IN VIVO

1. /lezamunuposanue amuHokuciom

B OpraHusme AC3aMHUHHUPOBAHUC MOXKCT OCYHICCTBIIATHCA KakK

HCOKUCIIMTCIbHBIM, TaK U OKHUCJIUTCIIbHBIM HYTéM.
Heokucahumensnoe 0e3amunup03auue BCTPCYACTCA, B OCHOBHOM, Y

Oaktepuii u TpuOOB. Hampumep, mnpeBpalieHne acnapariHOBOW KHCJIOTHI B

(bymapoBylo 1o IeCTBUEM (epMEHTA acHapTasbl.

HoOoC._ _H
acnapTrasa
HOOC—CH—CH,—COOH - |
| 7 C ~
NH, H™ ~COOH
acraparvHoBas dbymapoBast
KHCJIOTa KHCJIOTAa

OKucnumenvnoe 0e3amuHuposanue — NMPOTEKACT MPU ydacTUu (pepMeHTta
okcuaasbl. PaccMoTpuM mpoliecc MpeBpalleHusi ajlaHWHa B MHUPOBUHOTPAJAHYIO

KHUCJIOTY.

OoOKCcHxaasa

CH;—CH—COOH

+H,0
CH3—C—COOH CH3—C—COOH
| I —NH;,

I
NH, NH o)



PeaKHI/II/I AC3aMUHHUPOBAHUA IIO3BOJIAOT OpraHu3My YyAallsITb N30BITOK
AMHUHOKHUCIIOT, OAHAKO IIPW 3TOM IMOBLIIIACTCA KOHLCHTPALMWA HCKCIATCIIbHBIX
a30THUCTBIX BelIeCcTB. BrICokue KOHIOCHTPAINUM aMMHaKa M €TI0 IIPOHU3BOAHLIX
TOKCHYHBI I OpraHu3ma, KOTOpBIﬁ IIO3TOMY CTPCMHTCA OCB060I[I/ITBC$I OT HHUX,

BBIACIISAA JIMIIIHUKM a30T B BHUAC MOYCBHWHEI NJIN MOYEBOM KHUCJIOTHI.

g
HN
HN—C—NH, Jﬁ[ >:o
O 07 N N
MOYEBHHA H H

MOUYCBasi KHUCJIOTa

Bricokoe conepxaHne MOYEBOW KHCIIOTHI B OPraHU3ME 4Y€JIOBEKA MPUBOINT
K MOUYEKaMEHHOM OoJie3HU. ModeBas KUCIIOTa B BU/IE KPUCTANIOB MOHOHATPUEBOM
COJI 00pa3yeT KaMHU B MOYKaX U B MOUEBOM ITy3bIpe.

2. /lekapbokcunuposanue amuHoOKUciom

JlekapOokcunupoBanue IN VIVO — 3T0 myTh 0Opa30BaHUS OMOTECHHBIX

dAMHWHOB. HGKOTOpBIC AMHWHBI O6J'IalIaIOT SPKO BBIpa}KeHHOﬁ OMOJIOTHYECKOM

AKTUBHOCTBIO:
HO CH,—CH—COQH - [Spooremmasa_ CH,—CHy—NH,
| —CO;,
HO NH2 HO I[O(I)aMI/IH
THOKCHU(CHUITATAaHUH

Spko  BBIpaXEHHOW OMOJOTMYECKONM AaKTUBHOCTBHIO OOJaJaeT amuH,

oOpazyronuiics npu aekapOOKCUIUPOBAHUY TUCTU/INHA:

N N
ﬁ CH,—CH—COOH ——~ ﬁ CH,—CH,—NH
HNJ‘ 2 —CO, HNf 2 T2 TR

NH, TUCTaMHUH
TUCTHUINH
I'mcramuH  sBISIETCS  MEIMATOPOM  aJIEPTHU: OH  pacIIUpsieT Bce
nepudepudeckue COCybl, YTO MPUBOJIUT K PE3KOMY TMAJECHUIO apTepPUaTbLHOIO
JABJICHUS, HapyMIaeT MPOHHUIIAEMOCTh COCYIUCTOW CTEHKH, YTO MOXET OBITh

OJHOM M3 MNPHUYMH IIOSBJICHUS OTEKOB. ['pymma mnpenapaTroB, NPUMEHSIEMBIX B



MEIULMHE ISl YMEHbULeHUs NPOABIEHUS AIePSUYeCKUX peakyull, TaK WIK HHa4de
CBSI3aHHBIX C THCTAMHHOM, OblJIa HA3BaHa AHMUSUCMAMUHHBIMU NPENnapamamu.
3. Peakyuu cuopoxkcunuposanus u KapooKcuiuposanus

Peakuus ruipokCunMpoBaHus MpoOJIHA:

HO
N COOH N COOH
H H
OPOJINH TUAPOKCUITPOJIUH

[Ipu nmHre Hapymaercss THAPOKCHIMPOBAHUE OCTATKOB MPOJIMHA U JIN3UHA.
B pe3ynbTaTe 00pa3yroTcs MeHee MPOUYHbIe KOJIJIareHOBbIE BOJIOKHA, YTO MPUBOJIUT
K XpYHKOCTHU U JJOMKOCTHA KPOBEHOCHBIX COCYOB.

Kapookcunupoeanuem Ha3bIBalOT BBEIACHUE B MOJIEKYJIY OpPraHUYECKOTO

COEJIMHEHHUS KapOOKCHIIBHOM TPYIIIBI;

KapOOKCHUIINPOBaHHE
HOOC—?H—CHZ—CHZ—COOH > HOOC—?H—CHZ—CIIH—COOH
NH, NH, COOH
rJIyTaMUHOBAasA KHUCJII0Ta Y-KapOOKCUTITyTAMUHOBASI

KHCJIOTAa
v-KapOokcuriryraMuHOBast KUCJIOTA BXOJMT B COCTaB OCIIKOB, YUaCTBYIOIIHUX
B TIPOIIECCax CBEPTHIBAHUS KPOBU, TaK KakK JBE OJIM3JIekKaIIue KapOOKCHIIbHBIE
Ipynnsl B €€ CTPYKTYpe CIOCOOCTBYIOT OoJiee MOJTHOMY CBS3BIBAHUIO OEIKOBBIX
(GhakTOpOB C MOHAMU KAJIBIIHS:

I
C—oO
ca?* / \
HOOC—CllH—CHZ—C,)H—COOH —> HOOC—CH—CH,—CH /Ca
I AN
NH, COOH NH, ﬁ——O
O
NMENTUIbI
Ilenmuowt (0T TpeY. KTELTOSH - UTATEIbHBIN) — CeMENCTBO
BEIICCTB, MOJICKYJIbl KOTOPBIX ~ TOCTPOCHBI ~ W3 JBYX W OoJjee

OCTaTKOB aMHUHOKHUCJIOT, COCI[I/IHéHHBIX B OCIIb IICIITHAHBIMHA (aMI/IILHBIMI/I)



cBsiziMu —C(O)NH—. OOb4HO mMmoApa3yMeBalOTCs TENTUIBI, COCTOSIIHE U3 O-

AMHWHOKHUCJIIOT:
0] o) o)
HZN—(l:H—lcll——OH H——NH—(|3H—|C|:—OH o H2N—(\3H——|C|:—NH——C|IH—COOH
R R' R ? R'
IICIITUIHAs CBA3b
OumronenTuabl — TNENTUABI, cojaepxkamue g0 10 aMHUHOKHCIOTHBIX
OCTATKOB.

IonunenTuabl — NENTUABI, coaepxaiiue ooyee 10 aMHHOKHUCIIOT.
Beakn — mnonunentunbl, coaepxkamniue Oojee 50 aMMHOKHCIOTHBIX
OCTaTKOB.

[TonunenTuaHas 1enb UMEET CICAYIOIMINI OOIINi BU;

[IeNTHIHBEIH OCTOB

HZN—E—CH—H‘—NH—CH—H‘—NH—CH— ----- —(|Z|‘—NH——CH—§~CDDH
bR TR T T R
N-koren C-xoHen

rae Ri, Ry, Rs, ... Ry — paaukaisl aMMHOKHCIIOT, 00pa3yoiye 60KOBYIO IEMb.
HomenkaTtypa nentuaon
[Ipu Ha3BaHWHU MOJUNENTHIA K HA3BAHUIO BCEX aMHUHOKHUCIIOTHBIX OCTaTKOB,
KpOME TIOCITIETHETO, JO00aBISIOT Cy(PPUKC -1, KOHIIEBAs AMHHOKHUCIIOTA COXPAHSET
CBOE€ HAa3BaHWE, HAIpUMEP, C OKOHYaHWEM -uw. [lenTup MeT-acn-BaI-IpoO UMEET
IMOJIHO€ Ha3BaHWE METUOHM IACTIapar u/i1BAJIUATIPOIIUH.

BEJIKHA

17100y IpHEIH 6e10K

Knaccudpuxkanus 6es1kon
benku paemar Ha aBe OONBIIME TPYNIBI —
MPOCThIC (IPOTEUHBI) U CIIOKHBIE (TPOTEHUIBI)
(cxema 1). IIpocTbie O€IKH COCTOST TOJBKO U3

AMHMHOKHMCIJIOT, CJIO’KHBIC COCTOAT n3

uOPHIIAPHEIH GeT0K



npoctoro  Oenka U HEOEIKOBOTO  COCAMHEHMs,  HAa3bIBAEMOIO

npocmemu4eckol TPyIIoun.

@OYyHKIMIO O3TOM TpPyHIbl MOTYT BBINOJHATh PA3JIMYHbIE  YIJIEBOABI,
BUTAMHUHBI, TOPMOHBI.

['moOynspHble OenKku BCTpeyaroTcs B (U3MOJIOTMUYECKUX >KMIKOCTSIX U B
TKaHsIX opranusMa. OHU pPacTBOPHMBI B BOJIE€ U B CJIA0BIX COJIEBBIX pacTBOpax.
OubpmsipHble O€JIKU BCTPEUYAIOTCS B CYXOXKHIIUSAX, KOXKE, MBIIIIAX, Bojocax. B

OOJIBIIMHCTBE CIIy4aeB OHM HE PACTBOPHUMBI B BOJIE.
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Cxema 1. Knaccugpuxayus 6enxos

Crpykrypa 6ekoB

1 2 3
anbga-cnupanb

AV 4 V.
NN

AMHUHOKHUCJIOThI CKJIaluaTbii C/IOU CKJIayaTbii CIIOM




Puc. 2. Yposnu cmpyxmypul 6enxog: 1 — nepguunas, 2 — emopuunas,; 3 —
mpemuyHas, 4 —yemeepmuunas

Crpykrypa 0€JIKOB — 3TO pPAacloJI0)KEHHE aTOMOB MOJIEKYJIbI O€JKa B
TpEXMEPHOM POCTpaHCTBE (puc. 2).

Cmpoeo onpedenennas nocie008amenbHOCMyb AMUHOKUCIOM, CEA3AHHbIX
NENTUAHBIMU CBI3IMU, 00pa3yeT nepeuuHylo CTpyKTypy Oenka.

[lepBuyHasi CTPYKTypa KaXIOTO WHIUBUIYAIBHOTO O€JKa MaTpHUIbI
3akoaupoBaHa B yuactke JJHK, Ha3zpiBaeMOM reHom.

Bmopuunaa ctpyktypa O€IKOB — 3TO YHOPSIJAOYEHHOE CTPOCHHE
MOJUIENTUAHBIX IeNel, OOYCIOBICHHOE B000POOHbLIMU CBA3AMU  MEKIY
rpynnamu C=0 u N-H pa3HbIX aMUHOKHUCIIOT.

[Ipu 5TOM menTUIHBIE LIENMH MOTYT IMPUOOpETaTh PEryJspHBIE CTPYKTYPHI
JBYX THUIIOB: O-CRUPATb U f-CKAaouamas Cmpykmypa.

1. a-Cnupans. B 1anHOM THIE CTPYKTYpbl MENTHAHBIA OCTOB
3aKpPYUYMBAETCS B BUJEC CIIUPAIH 32 CUET 00pa30BaHUS 8000POOHBIX C853el MEKIY
aTOMaMH KHCIIOpoja KapOOHWJIBHBIX TPYNI W aTOMaMd BOJIOPOJa aMUHOTPYIIII,
BXOJSIINX B COCTaB MENTUAHBIX CBA3EH Yepe3 YeThIpe aMUHOKHUCIIOTHBIX OCTaTKa.
BonopoaHble CBSI3M OpUEHTUPOBAHBI BAOJIL OCH cnupainv. Ha oauH BUTOK -
CHUpaIu NpuxXoauTces 3,6 aMUHOKHUCIIOTHBIX OCTATKa.

2. p-cknaduamasa cmpykmypa. B oTiauuue OT o-cnupaieid, pa3pbiB
BOJOPOJIHBIX CBsI3EH, (HOPMHUPYIOMUX [-cmpyKkmypovl, HE BBI3BIBACT YIITUHEHUS
MOJIUTICTITU/THBIX LIETICH.

Tpemuunaa ctpykrypa Oeika — 3TO NPOCTPAHCTBEHHAs KOH(POpMALHS
MOJIMMENTUA, HMEIOUIEr0  BTOPUYHYIO  CTPYKTYpY, U  OOYCJIOBIICHHas
B3aUMOJICHCTBUSIMU MEXTY paJuKaiaMH.

B gopmuposanuu mpemuunoti cmpykmypul 6e1Ka yuacmeyom cessu.

1) Aonnvie — BO3HHUKAIOT MEXKIy MPOTHUBOMOJIOKHO 3apsDKCHHBIMH
AMUHOKHUCJIOTHBIMH OCTAaTKaAMH.

2) Booopoonvle — BO3HUKAIOT MEXAYy THIAPOQUIBHBIMH HE3apsKEHHBIMH

rpymmamu (takumu kak —OH, —CONH,, —SH).


https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA

3) Aucynvghuonvie

cea3u — 00pa3yrTCs

SH-rpynm aByx 0cTaTKoOB IUCTEUHA.

4) Crabvle

2uopodoouble

HCIIOJIIPHBIMHA paavKaJIaMU B BOI[HOﬁ cpeac.

83AUMOOEUCMBUA

34 CUET B3auMOJEUCTBUSI

o0pasyloTcs  MEXIy

Yemeepmuunasa CTpyKTypa Oelka — 3TO arperanus ABYX WIM OOJBIIErO

quciaa MMOJHUIICTITUAHBIX HCHC?I, HMCIOIUX TPCTHUYHYIO CTPYKTYPY, B OJIMTOMCPHYIO

(GYHKUIHMOHAIBHO 3HAYUMYIO KOMIIO3UIUIO.

DOyHKMU 0eJIKOB

buonorudeckue GpyHKIMM OEIKOB MIPEACTaBICHBI B Ta0IUIIC 2.

Tabnuma 2
buosornyeckne GpyHkuuu 0eJ1K0B
DyHKIUA Onucanue IIpumepsr
[TepenocsT BemecTBa (Masbie I'emornoOun nepeHoCUT
MOJIEKYJIbI) Uepe3 KIETOUHYIO KHUCJIOPOJI ¥ YIJIEKHCIIBIH ra3
TpancnoprtHas MeMOpaHy, a TaK)Ke y4acTBYIOT B UX
TPAHCIOPTE KPOBBIO U IPYTUMH
KUJKOCTSMH 10 OPraHU3MY
ObecneunBalOT COKpaleHue AKTHH, MUO3UH
JlBurarenpHas MBIILIEYHBIX KJIETOK MHOTOKJIETOUYHBIX
YKUBOTHBIX
VYyacTByI0T B 00pa3oBaHUU Kosutaren u snacTuH B XpsIieBOn
LUTOCKEJIETa, OPraHOUJIOB KIIETKH, TKaHH, KEPaTUH BOJIOC U HOTTEN
CrpykTypHas
MEXKJIETOYHOT'O BEIIECTBA.
(cTpouTenbHas) .
ObecneunBarOT MPOYHOCTh TKaHEH U
KJIETOYHBIX CTPYKTYP.
[Iepenatot nnpopmalro Mexay [utoxkunb
CurnanpHas
KJIETKaMH, TKaHsIMH, OpraHaMu
®epmenTaTuBHass | OEpPMEHTHI ABIISIFOTCS [lencun, kaTtanasa, puOoHyKJI€easa
W KaTaanu3aTopaMu, yCKOPsIs
KaTajquTuyeckas | OMOXMMHYECKHE PeaKIuu

Perynarophas uinu

I'opMOHBI 6€TKOBOTO MPOUCKOKICHHS
KOHTPOJIMPYIOT U PETYIUPYIOT

WHcynuH, THPOTPONTUH

TOPMOHAJIbHAs

poliecchl MeTadoIu3mMa
r Perynmupyror GyHKINN HYKICHHOBBIX | [ MCTOHBI peryimpyroT
€HHO- .
KHCJIOT MPH MEPEHOCE TCHETUYECKOW | PEIUIMKAIIUIO ¥ TPAHCKPHIIIIHIO
perysTopHast

uHbOopMaIuu JIHK
Hcnomnp3yercs Kak JOTOTHUTENBHBIN | B KauecTBe HCTOUHMKA SHEPTHH

DOHepreTnyeckas | UCTOUYHHUK dHepruu. [Ipu pacmage 1 r | Genku HCHOIB3YIOTCS TIOCIE

BBICBOOOXKHaeTes 17,6 x/[x

YIJICBOJOB U JIMTINJI0B




[Tponomxkenue Tabmuibl 20

Cnenuduynbie O€IKN — aHTUTENA — NMMyHOTTTOOYTUHBI,
3amuTHas MPEIOXPAHIIOT OPraHu3M, YHHUUTOXasA | GuOpUHOTeH, TPOMOUH
qyKEPOTHBIC YACTHIIBI
3amacaroTcs IS MIATAHUS KIETOK. DeppuTHH yAepPKUBACT KEIE30,
3armacaromiast Y aepKUBarOT HEOOXOIUMBIC Ka3CHH, TJIFOTCH, AIbOYMIH
OpTraHU3My BelIeCTBa 3aI1macarTCs B OpraHu3Me

VY nepKuBaloT pa3IuyHbIe PEryIaTopsl | [MokaroHoBbI perenTop,
PenenTtopHas (ropMOHBI, MEAUATOPHI) HA POTEUHKHNHA3A

TOBCPXHOCTU UJIK BHYTPU KIICTKU

Onruyeckue cBOiicTBa 0€JIKOB
benku cnocoOHbI 6pawams niockocms nI0OCKONONAPUIOBAHHO20 C8emd, TaK
KaKk B COCTaB TMENTUJHBIX IeNeld BXOAAT O-aMHUHOKHCIIOTHI, COJEprKalllie
acumMmempudecKuil amom yenepood.
Koamonannie cBolicTBa 0€JIKOB
benku sBnstoTcs eudpogunvuvimu xkorrouoamu. Ilpu pactBopeHun Oenka
BOKPYI KaXJOH €ro MOJEKyJdbl oOpa3dyercs BoJHAs 000Ji04YKa, B KOTOPOHU
MOJICKYJIbI BOJBI OPHEHTHPOBAHBI B IIPOCTPAHCTBE OIPEIACICHHBIM 00pa3oM.
[Iporiecc BoiTIaieHns 6€JIKa B 0CaJ0K HAa3bIBACTCS 8blCANUBAHUEM.

OnHuM W3 BaXHEWIMX CBOMCTB OEIKOB, Kak JUOQUIBHBIX KOJUIOUJIOB,
SBJISIETCS. MX CIIOCOOHOCTH 0OpPa30BBIBATH 2eiu. IIpu 3TOM KOJUIOWIHBIC YaCTHIIBI
CKJICUBAIOTCS JIPYT C IpyroM, oOpasysi cBoOeoOpas3Hblil KapKac, B SSYCHKH KOTOPOTO
BKJIIOYAETCS 3HAUYUTENIBHOE KOJUYECTBO MOJEKYJI BOJbl. Eciu renb BBICYHIUTH, a
3aTe€M BHOBBH TMOMECTUTH B BOJIy, TO OH CHJIbHO Habyxaem. OTIeneHUE BOJbBI OT
resist HOCUT Ha3BaHUe cuxepesuca. IIpu cunepesuce refib yMEHbIIAeTCsl B 00bEME U

cMmopiuBaercs (puc. 3).

JlucnepcrHonnas cpeja

\ f/// NH 7
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3o0.1b lenb KoHuenTpupoBaHHbIi

reJib
® — mosexyanl 6enka (ancnepenas daza)

Puc. 3. Uzmenenue xonnouonozo cocmosinus




Henatypauusi 6eJ1K0B

JleHatypanusi — yTpara O€JIKOM MPHUPOJHON (HATUBHOW) KOH(pOpMAIUH, '
0OBIYHO COMPOBOKAAIOMIANACS MOTEPEit ero Onotornyeckoi GyHkuuu (puc. 4). p

JleHaTypanuio MOXET BbI3BATh:

1) TOBBINICHUE TEMITEPATYPHI;

2) uzmenenue pH cpenpl;

3) nobaBiicHHE OKHCIUTEICH HIIM BOCCTAHOBHUTENICH, KOTOpBIC Pa3pyIIaroT
TUCYITb()UTHBIE CBS3H;

4) noGaBiieHHE COJIEH TKEITBIX METAIIOB;

5) BHECEHHUE IETEPreHTOB, HAapPYIIAOIMUX TUAPOGOOHBIC B3aUMOICHCTBUS;

6) no0OaBieHNE CHIBHBIX aKIIECIITOPOB

Aucynsduaras
cBnA3b BOJIOpOJIa (Hampumep, MOYEBHHBI),
KOTOPBIEC pa3pyllalOT BOAOPOIHBIC CBSI3H;
7) neicTBue yJIbTPa3BYKa,
Monekyna Genka yabTPadUOJIETOBBIX U PEHTIEHOBCKUX
[enarypaums Penartypaums Ty4eu;

8) nobaBicHue OpPTaHUYECKUX
BEIIIECTB, CIIOCOOHBIX pearupoBaTh C
pa— (GyHKIIMOHATBHBIMEA TPYIIIIAMHA, KOTOPHIE
copel MMEIOTCS B paJuKallaX aMHUHOKHUCIIOTHBIX

OCTaTKOB.

[AeHaTypupoBaHHbi 6enok Puc. 4. [lenamypayua u penamypayus

Oenkos

B 3aBHCHMOCTH OT CTENEHW HapyIIEHUS CTPYKTYPbl U OT MPHUPOABI Oenka
JeHaTypauus MOXeET ObITh THO0 0bpamumotl, TMOO HeoOPamuMOoll.
Oo0paTrumasi neHaTypaumsi, €€ Ha3bIBAIOT peHamypayusl, TPUBOJIUT K JIETKO

BOCCTAHABJIMBACMbIM U3MCHCHUAM B CTPYKTYPC.



HeoOpaTnmasi aeHaTtypamusi — 3TO MPOLECC, MPU KOTOPOM MPOUCXOIAT
rJiyOOKME H3MEHEHUsI B CTPYKType Oejika, KOTOpbIE CO BpPEMEHEM HE JaroT
BO3MOKHOCTH BOCCTAHOBHUTbH HCXOHYIO KOH(POpMAINIO OETKOBOM MOJIEKYJIBI.

W3BecTHBIM IPUMEPOM HEOOPATUMOH JeHaTypaluM SIBISETCS CBEPTHIBAHUE
SUYHOTO OeJIKa MPU BAPKE SIHII.

KadecTBeHHbIE peaklIMl HA AMHHOKHUCJIOTHI, HeNTHABI M 0eJIKH
1, CBoOoaHbIE aMUHOKHCIOTBI OOHAPYKUBAIOT HUHCUOPUHHOU peaxyuel.
OTy e peakuuIo 1alT U OEJIKU, HO B 00Jiee KECTKUX YCIOBUAX — MPU KUIISTYEHUU
C BOJIHBIM pPacTBOPOM HUHTHIpHHA. OOpa3yercss NPOAYKT, KOTOPBIA HMeEeT

YCTOWUYMBYIO HHTEHCUBHYIO CUHE-(DHOJIETOBYIO OKPACKY.
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> + H,NCHCOOH —
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2. Jlns oOHapy>KeHHs TENTUIAHBIX CBSI3eM B O€NKaxX CIyXUT Ouypemosas
peaxyus (peakuust IInorposckoro). duoneToBslid 1IBET MaOT 00pa30BABIIHECS
KoMIUTeKCHBIe coequHerust meau (1) ¢ Oenkamu B MPUCYTCTBUU IIIETIOYH.

I'uppokcun meau (I1) nmst mpoBeeHMst OMYPETOBOM peakiuy MOIy9aroT, KaK
IpaBWiO, B PE3yJbTaTe peakiuuu B3aumonaeicTBus cynbdpara menu (II) c
TUAPOKCUAOM HATpHs (MIIM Kaus):

CuSO, +2NaOH — Cu(CH), + Na,SO,
O6pa3oBaHue KOMIUIEKCa OWypeTa ¢ MEIbI0 MPOUCXOAUT IO CIEeAYIOIICH

CXCMC:

2H,N —CO—NH —CO —NH, + Cu(OH), + 2NaOH —
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3. llentunel, conepkaliye apoMaTHYECKHE U TeTepoapoMaTHUYECKHUe
AMHHOKHCIIOTBHI JAIOT MOJIOKUTEIBHYIO KCAHMONPOMeUHo8yo peakyuro (peaKuus
Mynbnepa) —  NOSBIEHUE  JKEATONO  OKpallMBaHWA  0OpH  JCHCTBUU
KOHILEHTPUPOBAHHOW a30THOW KuchoThl. [lpu noOaBieHUM HIENOYM LBET CMECU

MEHSIETCS Ha OPAHKEBBIN:

H

—_—— H H
M N =G —CCOH H,N —C —COOH H,N —C — COOH
CH | |
2 CH, CH,
HNO, NalH
—_—
. OMNa
O,N NO, O,N N

OH OH Q Q

TUPO3UH YKEJIThIN OpaHKEBBIN

4. Cepocojepskanue aMUHOKHCIOTHI B COCTaBe O€llka OMpEeAeNsiioT 0
00pa30BaHUIO YEPHOTO Ocajika Cyib(uia CBHHIIA MPU HArpeBaHUU C alETATOM

CBUHIIA — cynbpeudpunvrasn peaxyus (peaxuust Dos):

COCH  naoH COOH
- Na,s
NH, NH,
LUCTEUH CcepHH

Pb(CH,C00), + NaOH — Pb(OH), +2CH,COONa
Pb(OH), + 2NaOH — Na,PbO, +2H,0
Na,S + Na,PbO, +2H,0 — PbS | +4NaOH

5. Tpuntodan oOHApYXHBAIOT TIPH IIOMOIIM pEaKIUU C  7-
TUMETUIIAMUHOOEH3aJIBACTHAOM B CpEIe CEpHOM KHUCIOTBI — peakyus Ipauxa.

OO6pa3yromuiicss TPoayKT KOHASHCAIIMH UMEET KpacHO-(PHOJIETOBOE OKpaIlIMBAHKE.
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