[\MHHOKHCHOTLIA'OpFaHquCKHe 6H®YHKHHOH8HBHHG COCIUHECHUA, B COCTAaB KOTOPBIX BXOOAT
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HpyrumMu cioBaMH, AaMHUHOKHMCJIOTBI — OPraHUYECKHE KHUCIOTBI, MOJIEKYJbl KOTOPBIX
colepXaT OJHYy WM Heckonbko amuHorpymnn (NHo—rpynmer). SIBIAOTCS OCHOBHBIMHU
CTPYKTYPHBIMH 3JIEMEHTaMH OEIKOB. AMHHOKHCIOTBI — CTPOUTENBbHBIE OJIOKH, U3 KOTOPBIX
CTPOSATCSI OEITKOBBIC CTPYKTYPHI, MBIIIICYHBIC BOJIOKHA, HarnpuMep. OpraHu3M UCIOIb3YET UX IS
COOCTBEHHOTO pOCTa, BOCCTAHOBJICHHUS, YKPEIUICHUS M BBIPAOOTKU PA3JIUYHBIX TOPMOHOB,
antuten u pepmentoB. [Tomumo 20 Hambosee pacpOCTPAHCHHBIX aMUHOKHCIIOT, BXOJSIIUX B
cocTaB O€JKOB, U3BECTHO CBbIIIE 150 Apyrux, KOTOpbIe BCTPEUAIOTCS B PA3IMYHBIX KIETKAX U
TKaHAX JUOO0 B CBOOOTHOM, MO0 B CBSI3aHHOM BHJIC, HO HUKOI/Ia HE BCTPEUAIOTCS B COCTaBE
OeJIKOB.

AMMHOKHUCIIOTHI TIOAPA3ICIAIOTCS Ha He3aMeHHMble (BaJuH, JICHIIMH, HW30JEHIINH,
TPEOHWH, METHOHWH, (QCHWIATaHWH, TpUNTOQaH, JM3WH, TUCTHINH). Hezamenumeie
AMUHOKHCIJIOTHl HE CHHTE3UPYIOTCS B OpPraHU3ME 4YelIOBeKa, HO HEOOXOAUMBI Uil HOPMAJIbHOM
KuzHeaesTenbHocT. OHM  JOJDKHBI MOCTyHaTh B opraHusm ¢ numied. [lpu Hemoctatke
HE3aMEHUMBIX aMHUHOKHUCIIOT 3aJIEpKUBACTCA POCT W pa3BUTHE opraHudMa. ONTUMaIbHOE
COJIEpKaHUE HE3aMEHUMBIX aMHHOKHCJIOT B MHIIEBOM O€JKE 3aBUCUT OT BO3pacTa, Iojia u
npodeccun ueroBeKa, a TaKKe OT JPYTUX MNPUYMH. belKu muim B OpraHu3Me 4YeloBeKa

PACHICILUIAIOTCA 10 aMUHOKHCIIOT.
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Tab6numa 1
0-AMUHOKHCIIOTHI 00111e# (hopMyIIbI
H,N—CH—COOH
R
AMMHOKHCIIOTa O06o3HaueHUe -R MouexypHas
dbopmyna
[umH Gly(G) -H IC2HsNO;
A naHuH Ala(A) -CH3 [CsH/NO,
Bamun Val(V) -CH(CHs), ICsH1:NO,
Ieiimn Leu(L) -CH,-CH(CHs), ICsH13NO,
M30meiinuH le(l) -CH(CH3)-C,Hs IC/H15NO,
[licrenH Cys(C) -CH,-SH ICsH/SNO,
MernonuH Met(M) -CH,-CH,-S-CH; [CsH1:SNO,
Cepun Ser(S) -CH,-OH [CsH/NO3
TpeoHuH Thr(t) -CH(OH)-CH; ICsHgNO;
(DeHuIaIaHuH Phe(F) -CH,-CgHs ICsH1LNO,
TUpo3uH Tyr(Y) [CoH11NO3
e Yo
Tpuntodan Trp(W) —CH; | | = [C11H12N,0
[\l'] e
H
A criaparnHoBast Asp(D) -CH,COOH IC4H/NO,
KINCJI0Ta
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[myramuHOBas Glu(E) -CH,-CH,-COOH ICsHoNO,
KICITOTa
A criaparux Asn(N) -CH,-CO-NH, C4HsN,O;
[nyramun GIn(Q) -CH,-CH,-CO-NH, CsH10N,O3
["vicTiaun His(H) _CHﬂ CeHoN30,
i
H
JTu3una LyS(K) -(CH2)4-N H, C6H14N202
ApruHuH Arg(R) —{CHQIIS—NH—(?ZNH
|
[ [posnn Pro i
U\ CsHgNO,
l}l COOH
H

OnpeneneHHas 4acTh aMUHOKHUCIIOT, B CBOIO OYEpPE/lb, PACHICIUIACTCS 10 OPTraHMYECKHUX
KETOKUCIIOT, U3 KOTOPBIX B OpraHU3Me BHOBb CUHTE3UPYIOTCSA HOBBICE aMUHOKHUCIIOTBI, & 3aTEM
Oenku. OTAENBHO CTOST TaK Ha3bIBacMble JBe ''MoOjy3amMeHMMBble' aMUHOKHCIOTBHI: IIUCTHH
(uucTenH) v THPO3UH. OTIUYAIOTCS OHU OT OCTaJIbHBIX TEM, YTO OPTaHU3M MOXKET UCIIOJIb30BaTh
WX BMECTO, COOTBETCTBEHHO, METHOHMHA W (QEHWJANTaHWHA JJI TPOM3BOJCTBA OeiKa.
Ocranpuble 13 aMHHOKHCIOT CHHTE3UPYIOTCS B OpPraHM3Me 4YeJOBeKa B  PEAKIUAX
TPAaHCAMUHUPOBAHUSA. OTH AMHUHOKHMCJIOTBI — <«3aMeHMMbIe» — ajJaHWuH, apPrUHUH,
acraparvf/acuapariHoBas  KHMCIIOTa, KapHWTHH, IUCTEWH, LMCTHH, IJIYTAMHHOBAsS KHCJIOTA,
[JIYTaMUWH, DIIMOUH, THAPOKCUIIPOJINH, IIPOJIMH, CEPUH, TUPO3HUH.

AMMHOKHUCIIOTBI BCACBIBAIOTCS M3 JKEIYJAOYHO-KMIIEYHOTO TpakTa M C KpPOBBIO
MOCTYMAIOT BO BCE OpPraHbl U TKaHU, TJI€ UCIOJB3YIOTCS ISl CHHTE3a OEJIKOB U IMOJBEPraroTCs
pa3IMYHBIM  TpEBpallCHUsIM. B  KpoBM MNOAAEPKUBAECTCS  IOCTOSHHAS  KOHUEHTPALMS
aMUHOKHCIIOT. M3 opranu3ma BelensieTcss OKoo 1 r a30Ta aMUHOKHCIIOT B CyTKH. B MbImmax,
TKaHU TOJIOBHOT'O MO3Ta M MEUEHU COJIepKAaHUE CBOOOTHBIX aMUHOKHCIIOT BO MHOTO pa3 BBIIIE,
YeM B KPOBHU, U MEHEE MOCTOSHHO. KOHIIEHTpalsi aMUHOKUCIOT B KPOBU MO3BOJISET CYyJIUTh O
(YHKIIMOHATBLHOM COCTOSHUU TiedeHH H modek. CojaepkaHue aMUHOKHUCIOT B KPOBH MOMKET
3aMETHO HapacTaTh TpU HapyHIeHWsX (YHKIUKM TIOYEK, JHXOPAJOYHBIX COCTOSHHSIX,
3a00JI€BaHUSIX, CBSI3aHHBIX C MTOBBIIICHHBIM COJICp)KaHUEM Oelka.

3HaueHue aMUHOKHUCIIOT HE OTPAaHUYMBAETCA MX POJIbI0O B CHHTE3€ TKAHEBBIX OEIIKOB.
Kaxnmas W3 HHX BBITIOJIHSIET B OpPraHU3Me CBOM OCOObIEe (YHKIIMH, HaNpaBJIEHHbIE Ha
noaAepKaHue roMeocTasa OpraHu3ma.

Banun. OnvH 13 rI1aBHBIX KOMIIOHEHTOB B pOCTE U CHHTe3€ TKaHel Tena. OCHOBHOW MCTOYHUK —
JKUBOTHBIE MPOIYKThI. ONBITHI Ha Ta00OPAaTOPHBIX KPBICaX MOKA3aJH, YTO BaJHMH IMOBBIIIAET MBIIICYHYIO
KOOPJIMHAIIMIO U TIOHW)KAET YyBCTBUTEIBLHOCTh OPraHnu3Ma K 00JIH, XOJIOAY U JKape.

I'mctugun. CrnocoOCTBYeT pOCTy ¥ BOCCTaHOBJICHHIO TKaHed. B OonbmioM KommyecTse
COJICP)KUTCS. B TEMOTJIOOMHE; HCIONB3YyeTCS TP JISYCHUH PEBMATOHIIHBIX apTPHUTOB, aJUIEPTHH, S3B U
anmeMuu. HegoctaTok THCTHIMHA MOXKET BBI3BATh OCIabieHue ciryxa.

H3oaeitumn. [TocTaBmsieTcst BCeMU TPOAYKTaMH, COACPIKAITUMU TIOTHOIICHHBIA OCIIOK — MSCOM,
NITUIICH, PHIOOH, STHIIaMU, MOJIOYHBIMH ITPOTyKTaMH.

Jleiiimun. [loctaBnsieTcss BceMH MPOAYKTaMH, COACPKAIIMMH TTOJHOIICHHBINH OEIOK — MSICOM,
NTUIEH, PBIOOH, AWIIaMU, MOJIOYHBIMH MpOAyKTaMu. HeoOxomum HE TONBKO ISl CHHTE3a MpPOTEHHA
OpPTraHU3MOM, HO U JUIsl YKPEIUICHUS] UMMYHHON CUCTEMBIL.

Jlmzun. ObGecrieunBaeT IOKHOE YCBOCHHE KaJbIUs; yYacCTBYET B 0Opa3OBaHUM KoJulareHa (w3
KOTOPOTO 3aTeM (OPMHPYIOTCS XPSIIH M COCTUHUTEIbHBIC TKAHM); aKTUBHO y4YacTBYeT B BBIPabOTKE
aHTHUTEJ, TOPMOHOB M (epMeHToB. HenmaBHue ucciemnoBaHusl MOKa3ald, YTO JIM3WH, yIydinas OOIIWi
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OayaHC THTATENBHBIX BEIIECTB, MOKET OBITH MMOJIe3eH NpH Ooprbe ¢ repmecoM. Hemocrtarok Moker
BBIp@XAaTbCd B YCTaJOCTH, HECMOCOOHOCTH K KOHIEHTPAIMH, DPa3ApaKUTEIbHOCTH, MOBPEXICHUIO
COCYJIOB TJIa3, MOTEPEe BOJIOC, aHEMHH U ITPoOJIeM B penpoIyKTUBHOH cdepe.

Metunonnn. BaxkeH B MeTaOonm3Me KMpPOB M OEJIKOB, OpPTaHM3M HCIOJB3YET €€ TakkKe JJis
MPOM3BO/CTBA IUCTEHHA. SIBISETCS OCHOBHBIM IIOCTABIIUKOM CYJIb(pypa, KOTOPHIA MperoTBpaIiaeT
paccrpoiictBa B (POPMHpPOBAaHHM BOJIOC, KOXXH ¥ HOTTEH; CIIOCOOCTBYET IOHIKEHUIO YPOBHS
XOJISCTCpUHA, YCWINBas BBIPAOOTKY JICIIUTHHA IICYCHBIO; TOHMKACT YPOBEHb JKUPOB B IICUCHH,
3aIIUIIAeT TMOYKH; yJaCTBYET B BBHIBOJE TSDKENBIX METAIJIOB M3 OpPraHM3Ma; peryjimpyer oOpa3oBaHHe
aMMHuaka M OYHINAeT OT HEero MOUy, YTO TOHI)KAaeT Harpy3Ky Ha MOYEBOW Iy3BIph; BO3IEHCTBYET Ha
JIYKOBHIIBI BOJIOC U MTOAJEPKUBAET POCT BOJIOC.

Tpeonun. BaxHast cocraBisitomias B CHHTE3€ IIypHHOB, KOTOpBIE, B CBOIO OYepeib, paziararT
MOYEBHHY, TOOOYHBIA MPOAYKT CHHTe3a Oenka. BaxkHass cocTaBusiomias KOJJIareHa, 3JaCTHHA U
NPOTEMHA AMaJIHM; Y4acTBYeT B O0OpbOe C OTIOXKEHHEM JKMpa B MEUCHH; MOAJCPKHUBAET Oojiee POBHYIO
paboTy MHUIIEBAPUTENFHOIO M KHIIEYHOTO TPAKTOB; MNpPHUHUMAET oOIlee ydacThe B TIpoleccax
MeTabonn3Ma U yCBOSHHSL.

Tpunrodan. fBnsercs mepBUYHBIM MO OTHOIIEHUIO K HHANMHY (BUTaMWHY B) u cepoToHuHY,
KOTOPBIN, y4acCTBYsS B MO3TOBBIX MPOIIECCAX, YIPABISACT alMETUTOM, CHOM, HACTPOCHHUEM U OOJICBBIM
MOporoM. EcTecTBeHHBIN pellakCaHT, TOMOTaeT OOpPOThCS ¢ OCCCOHHHUIICH, BBI3BIBAs HOPMAIBHBIN COH;
MOMOTaeT OOPOTHCS C COCTOSTHHEM OECITOKOWMCTBA U ICTIPECCHUH; TOMOTaeT TIPH JICUSHUH TOJIOBHBIX OOJei
P MUTPEHSIX; YKPEIUIIeT MMMYHHYIO CHCTEMY; YMEHBIIAET PHCK CIAa3MOB apTepuil M CEpICUHOU
MBILIIIBI, BMECTE C TU3UHOM OOPETCs 3a MOHMYKEHUE YPOBHS XOJIECTEPHHA.

®ennnananun. lcmomesyercs OpraHu3MOM ISl TPOM3BOJCTBA THUPO3WHA M TPeX BaKHBIX
TOPMOHOB — DJNUHAPGUHA, HOPANMUHIPPHHA M TUPOKCHHA. VICTONb3yeTcss TOJIOBHBIM MO3TOM JIJIS
MIPOM3BOJICTBA HOPIMHHAP(HHA, BEMIECTBA, KOTOPOE NepeIacT CUTHAIIBI OT HEPBHBIX KJIETOK K TOJIOBHOMY
MO3Ty; TOJIEP)KMBAE€T HAC B COCTOSHHUH OOJPCTBOBAHWS M BOCIHPHUMYHBOCTH; YMEHBIIAET UYBCTBO
roJio/ia; padoTaeT Kak aHTUACTIPECCAHT U IIOMOTAeT YIIyYIINTh PadOTy MaMATH.

Tupo3un. Mcnonp3yeTcs opraHn3MoM BMecTO (heHHIaTaHWHA NPU CHUHTe3e Oenka. McTouHnkn —
MOJIOKO, MsCO, pbi0a. Mo3r Hcmonb3yeT THPO3MH TPU BBIPAOOTKE HOPIMHHAP(WHA, MOBBIIIAIOIIETO
MEHTAIbHBI TOHYC. MHOroobemaromue pe3yabTaThl MOKa3all TOMBITKA HCIONBb30BaTh THPO3WH Kak
CPEICTBO OOPBLOBI C YCTATIOCTHIO U CTPECCaMHU.

Huctun (uucremH). Eciu B panuoHe J0CTaTOYHOE KOJMYECTBO LMCTHHA, OPIraHHU3M MOXKET
WCTIOJB30BaTh €r0 BMECTO METHOHMHA /ISl POU3BOJICTBA Oenka. XOpoIlie HCTOYHUKH IUCTHHA — MSICO,
pBI0a, COsl, OBEC W IIIICHHUIIA.

[{ucTrH UCTIONB3YIOT B MHIIEBON MPOMBINIJICHHOCTH KaK aHTHOKCHIAHT IS coXpaHeHus Butamuna C B
TOTOBBIX MPOJTyKTaX.

AJaHMH. 3aMeHUMas aMUHOKHCIIOTA. SIBIIIEeTCS BaXKHBIM MCTOYHUKOM DHEPTHH JIJIST MBIIIEUYHBIX
TKaHeH, TOJIOBHOI'O MO3Ta W IIEHTPAJIbHON HEPBHOW CHCTEMBI; YKPEIUIIeT UMMYHHYIO CHUCTEMY IIyTEM
BBIPAOOTKH aHTUTEN; aKTUBHO y4acTBYeT B METa0OIU3Me caXapoB H OPraHUUECKUX KUCIIOT.

ApruHuH. 3aMeHUMas aMIHOKUCIIOTA. L-ApTHHUH BHI3BIBAET 3aMEJJICHUE PA3BUTHS OIYXOJeH
pakoBbIX oOpazoBaHuil. OuniaeT neyeHb. [loMoraer BbleIeHNIO TOPMOHA POCTa, YKPEIIISIET UMMYHHYIO
CUCTEMY, CIOCOOCTBYET BHIPaOOTKE CIIEPMBI W IOJIe3HA TPU JICUCHHH PACCTPOIMCTB W TPaBM IOYEK.
HeobOxomum nmis cWHTE3a TPOTEMHAa W ONTUMAIbHOTO pocta. Hamwume L-ApruHnHa B OpraHu3Me
CIOCOOCTBYET MPUPOCTY MBIIIEYHONH MACChl U CHUYKEHHUIO JKAPOBBIX 3aI1acoB OpraHm3Ma. Takxke moje3eH
MIPU paccTpOMCTBaX MEYEeHH, TAKUX, KaKk HUPpOo3 IeuyeHH, Hampumep. He pexkomeHayeTrcs K mpuemy
OepeMeHHBIMHU ¥ KOPMSIIIIUMH JKEHIITHHAMHU.

Acnaparut. 3aMeHIMasi aMUHOKHUCIIOTA. ACIaparnHOBasi KMCIOTa aKTHBHO YYaCTBYET B BHIBOJIE
aMMHuaKa, BpEIHOro IJis IEHTpalbHON HEepBHOM cucTteMbl. HenmaBHue uccienoBaHUs MOKa3ayld, YTO
acmaparmHoOBasi KUCIOTa MOXKET TIOBBIIIATh COMTPOTHBIIIEMOCTD yCTAJIOCTH.

CmyramuH. 3amMeHnMas aMUHOKHCIIOTa. BaxkeH /i1t HOpMaM3aluy YpOBHS caxapa, MOBEIIIEHUN
paboTOCIIOCOOHOCTH MO3Ta, MPH JICYEHHNH UMITOTEHIINH, TIPU JICYCHUH AJIKOTOJIN3Ma, TIOMOTaeT 00pOThCS
C yCTaJOCThIO, MO3TOBBIMH  DPAacCTPOMCTBAMH — OIWiencued, mm3oppeHuet U 1pocTo
3aTOPMOKCHHOCTBIO, HYXXEH TpH JICYCHWH A3BBI  JKEIyJdKa, ¥ (QOpMHpPOBaHHE 3IOPOBOTO
MUIIEBAPUTEIHLHOTO TPAKTA.

I'nmyTamMuHOBasi KHCJOTA CUYUTACTCS ECTECTBEHHBIM '"TOTUIMBOM" IS TOJIOBHOTO MO3Ta,
yJIydIIaeT yMCTBEHHBIE CIHOCOOHOCTH, CIIOCOOCTBYET YCKOPEHHWIO JIEYeHHA 3B, IIOBBIIIAET
COMPOTHUBISIEMOCTD YCTAJIOCTH.



I'aumuH. AKTUBHO Y4YacTBYeT B OOECIICYEHHM KHCIOPOJOM Ipoliecca 0Opa3oBaHUsl HOBBIX
KJIIETOK. SIBJsIeTCSl BAXKHBIM YYaCTHUKOM BBIPAOOTKU TOPMOHOB, OTBETCTBEHHBIX 32 YCUJICHUE UMMYHHOM
CUCTEMBEI.

[poann. 3aMeHuMas aMUHOKHCIIOTA. [IpeenbHO BaXKeH Ui PaBUIBLHOTO (PYHKIIMOHUPOBAHHUS
CBSI30K U CYCTaBOB; TAKXKE yYacCTBYeT B MOJUICPKAHUH PAOOTOCIIOCOOHOCTH M YKPEIUICHHUH CEepACYHOM
MBIIIIIIE.

Cepun. 3aMeHIMass aMUHOKHCIIOTA. YUaCTBYET B 3allaCaHMU MEYCHBIO U MBIIIIAMH TJIMKOTCHA;
AKTUBHO y4YacTBYeT B YCWJICHHM HMMYHHOW CHCTEMBI, OOecrieuMBas ee¢ aHTHTenaMu; (HOpMUpYyeT
JKUPOBBIE ""UeXITBI" BOKPYT HEPBHBIX BOJIOKOH.

JlunieHne BceX aMUHOKHCIOT TIPUBOAMT K COBEPIICHHOW TOTEpe O€lika OpraHu3MOM,
WCTOIICHHIO, TIOJHOW MOTEPE SHEPrHM, MOTEPe Beca, aHEMUU, PA3pPYIICHUIO MBI, B CAMOM TSDKEIOM
ciydae — K CMEpTH.

§ 1 Knaccupukanusa aMUHOKHCIOT

[Ipocretimmii npeacraButens — amuHoykcycHas kuciota HoN-CH,-COOH (eruyun)

. PeH
HpN-CHp-¢7
OH

AMUHOKHUCIOTHI KIACCU(PUIUPYIOT IO HECKOJIBKUM MPU3HAKAM.
1. B 3aBHCHMOCTH OT B3AaUMHOI'0 PACIOJIOKEHUSI AMUHO- M KAPOOKCHJIbHOM Ipyni
aMUHOKUCIIOTHI TTOJIpa3AesstoT Ha o-,B-,y-,0 U T. 1.

o p o
HZN—(le—COOH H,N—CH;—CH;—COOH
CH,
2-aMHMHOIIPOIAHOEAd KHCIOTa 3-aMHMHOIPOMAHOEAd KHCTOTa
(0e-aMHHOIP OITHOHOBAY, ( P-aMHHOIP OIHOHOEAT )
anmaHuH )

g i & P o
H,N—CH;—CH;- CH;—CH;—CH;—COOH

f-aMMHOTEKCAHOBAT FHMCIOTA

(E-aMHHOKAIp 0HOBAd)
B mpupoae Bcrpeuatorcss u P-amunokuciaotsl, RCH(NH;)CH,COOH, nanpumep f-
amagua CH,NH,CH,COOH, Bxoagiiuii B cocTaB TaHTOTEHOBOH KHUCIOTEI.

2. Tlo xapakTepy yIJieBOAOPOAHOr0 paauKaia. B 3aBHCHMOCTH OT CTPOSHUS pajuKaa
AMUHOKHUCIJIOTHI MOTYT OBITh aJH(ATHYECKHUMH U HUKJIUYECKUMHU, U3 KOTOPHIX TOIBKO
onHa (TIPOJIMH) HE SIBJIICTCS apoMaTWdeckoil. J[Be aMWHOKHCIOTBI — THPO3UH U
(beHnnaNaHuH — SBIAIOTCS KAPOOUMKINYECKHUMHU U JBe (TUCTHAUMH U TpuntodaH) —
rerepounkjnyeckue. [IpuBeeHHBIC BBINIE AMUHOKHUCIOTHI OTHOCSTCS K JYKUPHOMY
pany. Ilpumepom apomaTHyecKkoil  aMHUHOKHCIOTHI MOXET  CIYXHTh  Mapa-
aMUHOOEH30MHast KUCJIOTA!

H,N COOH

M-aMUHOOEH30MHas KUCIIoTa
['eTepounkinyeckuii (pparMeHT B CTPOCHHUU HMEIOT CIEAYIOIINEe aMUHOKHUCIIOTHI: THCTHU]IUH,
IPOJINH, THAPOKCUIIPOJIMH, TPUIITO(DAH.
1'|“4=(E —CHz—TH—CDOH
H CH\N _,HL H NH,
T'uctuoun
3.JIo0 koauYecTBY KApPOOKCWJIBHBIX MW AaMHUHOIPYIII B COCTaBE€ AaMHHOKHUCIIOT

pa3in4daroT I[I/IKap60HOBBIC AMHWHOKHCJIIOTBI (KI/IC.]'IOFO xapaRTepa), T.K. OHH COJCpKAT ABC
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KapOOKCHJIbHBIE ~ TPYIIbl, © JUAMUHOMOHOKApOOHOBBIE aMHUHOKHCIOTHI  (OCHOBHOIO
XapakTepa), B COCTaB KOTOPBIX BXOAUT OOJIbIIIee KOTHMUYECTBO AMUHOTPYIIIIL.

MoH0aMHHOMOHOKAPOOHOBBIE KHCJIOTHI:

I'muuma — NH,CH,COOH

Anannn — CH3CH (NH,) COOH

IMucrenn — CH2(SH)CH(NH,)COOH

Metunonun — CH, (SCH3) CH,CH (NH,;) COOH

Banun — (CH3),CHCH(NH2)COOH u ap.

MoHoaMUHOAMKAPOOHOBbIE KHCJIOTHI:

Acnaparunosas — HOOC CH,CH (NH;) COOH

I'nyramunosas — HOOC (CH;),CH (NH;) COOH

JAnaMuHOMOHOKAPOOHOBbIE KHCJIOTHI:

JIuzun — NH2CH2(CH3)20H(NH2)COOH

Apruans — NH,C(=NH)NH(CH,)3CH(NH2)COOH u mp.

MoOHO0aMHHOMOHOKapOOHOBBIE KHCIIOTHI MOTYT COJIEpIKaTh U APyrie (GyHKIHOHAIBHBIC TPYIIIb B
cBoeM coctase. Hampumep, ruipOKCHAMHHOKHCIOTHI (CEpPUH, TPEOHHH, THPO3HH) U CEPOCOIepKaLIHe
AMUHOKHUCIIOTHI (ITUCTEUH U METHOHHH).

[To xapakTepy pamukaia aMHHOKHCIOTHI TOAPA3AC/SIIOT Ha HemoJsipHblie (ruapogooHbie
paauKaibl) ¥ NoJsipHble (THAPO(UIbHBIE PATIKAIIEI).

K mepBo#i rpymnmne OTHOCATCS aMUHOKHCIIOTHI Kak ¢ anu(arndeckuM (aJlaHWH, BaJMH, JICHIUH,
W30JICHIIMH, METHOHHH), TaK U C IUKIMYECKUM paguKaioM ((heHunanaHuH, TpuntodaH, mposvH).

Ko BTOpO#i IrpymIie NpuHaIIeKaT 0-aMHUHOKHCIOTBI, B paJHKaie KOTOPBIX MMEIOTCS TOJISIPHBIC
(yHKIIMOHANBHBIE TPYNIBl KaK CIIOCOOHBIE K HWOHM3aNWK (MOHOTeHHbIE), TaK W HE CIIOCOOHBIE
(nenoHorennsie). [ToaToMy BTOpYIO Tpymiy MOAPA3ACiSIOT HA: MOJSIPHbIE He3apsiKeHHbIe (TJIHIHH,
CepHH, TPEOHUH, LICTCHH, THUPO3HH, aclapardH, IIyTaMHH), MOJIO0KUTEJIbHO 3apsiKeHHble (JIU3HH,
ApTUHUH, TUCTHIVMH) ¥ OTPHLATEJbHO 3apsiKeHHbIe (acrnapardHOBas W TIIyTAMHHOBBIC KHUCIOTHI). B
pactBopax ¢ pH>7.0 mMoxeT mpoucxonuTh HonHas uWoHmzanuss HS — rpynn mucrenna m HO-rpymmn
THPO3WHA, B PE3YJIbTATE YEr0 OHU 3apsDKAFOTCS OTPUIIATENIBLHO.

Honorennsie IPYIOLI B 0-aMHHOKHC/I0TaxX HECYT MO0I0KATeIbHBIH
HJIH OTPHIATEIbHBII 32pSAIbL.

a) oTpUuaTensHul 3apag §) noNOHHTENLHEH S2PAR

AcnaparnHosan “00G=CHg™ Tnaun Har:l—(CHz)‘r
HAcAoTR
Fryramswosan  ~0OC —~CH;~CH,™ Apruiun Hzl;l =C—NH—(CHy) 5~
HneAoTA ﬁ“e

+

Tupoan "0—@-0[—12'- TucTHARK H \
" CHy

Liucrenn ) —CH‘Q— Il-i

B Oenxax MOHOTEeHHBIE IPYIIBI PaJAMKAJIOB, PACIIONOXKECHHBIE HA MOBEPXHOCTH MAKPOMOJIEKYI,
00yCIIaBIMBAIOT 3JEKTPOCTATUYECKHE B3aUMOJICHCTBHS 1 00pa3oBaHue rupaTHoit obonouku. [lonspHsie
HEHOHOT€HHBIE TPYIIBl PACHOJAaraloTcs KaK Ha IOBEPXHOCTH, TaK M BHYTPU OEJIKOBBIX MOJIEKYI,
y4acTBys B 00pa30BaHMH BOJOPOIHBIX CBSI3EH C IPYTUMH MOJISIPHBIMU TPYIIIAMH.

§ 2 HomeHki1aTypa aMUHOKHMCJIOT

Hau6onee IOUPOKO I O-aMHHOKHCJIIOT HPHUMCEHAIOTCA TPUBHUAJIBHBIC Ha3BaHUSA, INPHUHATHIC
MexayHaponHoi HoMeHkIaTypoi MIOITAK.

[To cucremartnueckoil HOMEHKJIAType Ha3BaHMA AMHHOKHCIOT O0Opa3yloTcss W3 Ha3BaHMI
COOTBETCTBYIOIIMX KHUCIOT NPHOABICHHEM NPHCTABKM AMHMHO M YKA3aHHEM MeCTa PAaCIIOJIOKCHUS
aMUHOTPYMIIBI IO OTHOIIEHUIO K KapOOKCUIIBHOI TpyIIe.

Hanpumep:



CHS—CHZ—(FH—COOH CH:_.—(|:H —CH;—COOH

NH, NH,
2-aMuHO b YTAaHOE A 3-aMHHO O YTAHOE ad
KHCIIOTA KHCIIOTA

Yacto ucmonb3yercs TakkKe APYrod CIocod MOCTPOeHHs Ha3BaHMKH aMHHOKHCIIOT, COTJIACHO
KOTOPOMY K TPUBHAJIbHOMY HAa3BaHHIO KapOOHOBOHW KHCIOTHI H00ABIAETCS IPUCTaBKAa AMHHO — C
yKa3aHUEM ITOJIOKEHHS aMHUHOTPYIIBI OYKBO# rpedeckoro andasuTa.

ITpumep:
a P
CHS—CHz—(le—COOH CHr(le —CH;—COOH
NH, NH,
Q-AMHHOMACTIAHAA B—aMHHOM&C]‘IS[H&SI
FHCIIOTA FHCTIOTA

Jdns  0-aMHHOKHMCIIOT, KOTOPBIE HIpPAlOT HCKIIOYMTENFHO BaXKHYI0 pOJb B Ipoleccax
KHM3HEICATEIbHOCTH )KUBOTHBIX M PACTCHHUH, IPUMEHSIOTCS TPUBHAJIbHBIE Ha3BaHWA. Ecim B Monekyie
AMHUHOKHUCIIOTBI COJICPKUTCS IBE aMUHOTPYIIIIBI, TO B €€ Ha3BaHWU HCIIONB3YEeTCs MPUCTABKAa AHAMMHO-,
Tpu rpynnsl NH; — Tppamuno- u T.1.

ITpumep:

H,N—CH;—CH—COOH

NH,

2.3-MAAMUHOTI 0TTAHOE &4
FHCIOTE

Hanuuue nByx unm Tpex KapOOKCHIIBHBIX TPYII OTpakaeTcs B Ha3BaHWU Cy(hHHUKCOM —AHOBast
WIH -TPUOBAsi KMCJIOTA:
HOOC—CHZ—(le—COOH
NH,

2-aMUHOOYTAHAMOE AT
KHEOTa

§ 3 U3omepusi aMUHOKHCJIOT
1. 3oMepust yriaepoIHOro CKejera

ct
CHS—CHZ—(FH—COOH CH;—C—COOH
|
NH, NH,
2-aMHHODYTAHOE A 2-aMHHO- 2-M eTHINIP 0TIAHOE 2
EHCIIOTA KHCIIOTA
2.130Mepust o10KeHHsI (PYHKIIMOHATBHBIX TPYIIIT
CI-13—CH2—(|3H—COOH CHr(le—CHz—COOH
NH, NH,
2-aMuHo B YTaHOE A }-aMuHO b YTAHOEAT
KHCIOTA KHCTOTA

3. OnTuueckast u3oMepust

Bce a-amunokuciotel, kpome rimnuHa HoN-CH,-COOH, comepkar acMMMeTpUYeCKHiA
aToM yriepoja (0-aToM) U MOTYT CYIIECTBOBAaTh B BUE ONTHYECKHX H30MEPOB (3epKaTbHBIX
AQHTHUIIOJIOB).

OOTHYE CKHE HI0OMEDPEI A TAHITHA GOOH GOOH

CH, CH,
* .
‘ ‘ NH,—CH-—COOH  HyN- H H NH,
/CE"""'H H""'mc\ R '
HOOC \ / COOH | - |
NH H,N

2 . .
SEPKATD o -AMHHOHMCNOTAE  L-0- AMHHOHHCNOTA  D-0i- AMMHOKHCNOTA
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M301efinAH, TPeOHHH H 4-THAPOKCHIPOIHH COTEPIKAT 0 IBA CTepeoreHHbIX
IeHTpa.

HC

Hi-Si-coon  omzSHOH-GH—cooH :
5 CHz CH—CH—COOH : —CH—
Mz cn,é 1 8 'I  )coon :
Hy NHy NHy ITo R.S-HoMeHKIATYpE:
b
ViaoneRumn Tpecrnn 4-Tngponcrnpoany L = S D = R

Bce npuponHble aMHHOKHUCIOTBHI, KpOME INIMIUHA, COAEP)KAT aCUMMETPHUYHBIE aTOMBbI
yriiepoja, CyImecTBYIOT B ONTHYECKH aKTHBHBIX MOJTU(PUKAIMIX U, KaK MPaBHIIO, OTHOCATCS K L-
pany. bonbmmHCTBO aMuHOKMCIOT L-psna umeror cnankuil Bkyc, a D-psna — ropekuil nmm
0€3BKyCHBI. AMUHOKHCIOTBI D-psima comepxarcs TOJIBKO B HEKOTOPHIX aHTHOMOTHKAaX M B
00osoukax GakTepuid
(rpamunuanH C, aKTUHOMULMH, NOJUMHUKCUH). OnTvueckas H30Mepus MPUPOAHBIX O -
aMHHOKHUCIIOT UTPaeT BaXHYIO poJib B Ipolieccax OMOCHHTe3a OeKa.

Bkyc a-amuHokuciaor. Cnankue L — aMUHOKHCTIOTHI: TJIMIMH, CEpPUH, IPOJINH, aJJaHUH.

Acmapram ( B 200 pa3 crnare caxapo3bl)

O
Il
HOOC—CHy (liH—C —NH—(liH —COOCH,

NH, CH,C H,
OCTaToK L—aCHaparHHOBOﬁ KHCJIOTBI OCTaTOK MCTHUJIOBOI'O aq)npa

(heHMIIaIaHNHA

§ 4 llonnyyeHue aMMHOKHMCJIOT

Muorue pacTeHus ¥ GakTepHH MOTYT CHHTE3HPOBATH BCE HEOOXOAMMBIC UM aMHHOKHCIIOTHI H3
IPOCTBIX HEOPTAHUYECKHUX COSTMHEHUH. BONBIIMHCTBO aMHHOKHCIOT CHHTE3UPYIOTCS B TEJIE YEIOBEKA U
JKUBOTHBIX M3 OOBIYHBIX 0€3a30THCTHIX MPOAYKTOB OOMEHA BEIIECTB U ycBosieMoro azora. OgHaKo, Kak
y)K€ TOBOPWIOCh paHee, BaJMH, HW30JICHIMH, JICHIIUH, JIM3MH, METUOHMH, TPEOHUH, TpunToda,
(eHMTaNaHNH - SBISIIOTCS HE3aMEHUMBIMH, T. €. HE MOTYT CHHTE3HPOBAThCSI B OPraHU3ME SKMBOTHBIX H
YeNIOBEKa, U JIOJDKHBI JOCTABIATHCS ¢ mumieil. CyTo4Hast IOTpeGHOCTh B3POCIIOro YeloBeKa B KaKI0M U3
HE3aMCHUMBIX aMHWHOKHUCIIOT COCTAaBJILACT B CPCAHEM OKOJIO I HpI/I HEOO0CTAaTKE 3THUX BCHICCTB (qalue
tpunrtodana, IM3MHA, METHOHHMHA) HIIM B CIIydae OTCYTCTBHS B IIHILE XOTs ObI OTHOM M3 HUX HEBO3MOXKEH
CHHTE3 OEJIKOB M MHOTHUX Jp. OMOJIOTMYECKH BOKHBIX BEIIECTB, HEOOXOJUMBIX [UIs XKU3HH. [HCTHIMH 1
APTYHUH CUHTE3HUPYIOTCA B KMBOTHOM OpPraHu3sme, HO JIMIIb B OFpaHI/I‘IeHHOI\/'I, nHorga He}:[OCTaTO‘IHOI;'I,
mepe. LluctemH W THPO3WH OOPA3yrOTCs JMIIb W3 CBOMX IIPEIUIECTBEHHHKOB — COOTBETCTBEHHO
METHOHHHA U (peHWIaNaHHHAa — W MOTYT CTaTh HE3aMEHMMBIMH IPU HEIOCTATKE 3THX aMHHOKHCIIOT.
HeKOTOpLIe AMHWHOKHCJIIOTBI MOT'YT CHHTC3HUPOBATHCA B JKUBOTHOM OpraHusMe us 0€3a30THCTBIX
MMPEAICCTBEHHUKOB IIPpH IMMOMOIIX Mpo1ecca NepCaMUHUPOBaHusd, T. €. IIEPECHOCA aMUHOI'PYIIIbI C OI[HOI7[
AMHHOKHUCIIOTHI Ha JAPYTyr0. B opraHn3me aMHHOKHCIIOTHI TIOCTOSTHHO HCIIONB3YIOTCS UTS CHHTE3a U
pecrHTe3a OENKOB U Jp. BEUIECTB — FOPMOHOB, aMHHOB, AJIKAJIOHI0B, KODEPMEHTOB, IIMTMEHTOB U JIP.
M30bITOK aMHHOKHCIOT TOABEPraeTcsl pachaay A0 KOHEYHBIX MHPOIYKTOB OOMeHa (y dYenoBeKa H
MJICKOITUTAIONINX 0 MOYEBHHBI, ABYOKHCH YIJEpoja M BOABI), IPU KOTOPOM BBIACISIETCS JHEPTHS,
HEOOXOAMMasi OpraHu3My JUISl ITIPOLECCOB JKM3HEACATEIbHOCTH. I[IPOMEXYTOYHBIM 3TAllOM TAKOTO
pacmaja siBIsieTcsl OOBIYHO JIe3aMHUHUPOBAHKE (Jallle BCETO0 OKUCIUTENBHOER).

CymiecTByeT LeNblid psiJi METOJOB TOJNyYCHUs] aMUHOKHUCIIOT BHE opranusma (in vitro).
HauOonpiiee mnpuMeHEeHHE HaxXOAAT IMOJNydeHHEe W3 OKCHHUTpwiIoB (cunte3 llltexepa) u
KapOOHOBBIX KUCIIOT.

1. Cunte3 Illtekepa 3akmiouaercs B TOM, YTO K aIbJETUAY NPUOABIAIOT aMMHUAK U
[IMAHUCTHIN BOAOPOI, 00pa3yIOMUNUCS 00 — aMUHOHUTPHII THAPOIU3YIOT BOJHON KHCIIOTOM:

R-CHO + HCN + NH3— R-CH(NH)-CN + H30"— R-CH(NH,) - COOH

[TonydyeHrne aMMHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT BKJIIOYAET JBE CTalUU: OPOMUPOBAHHE
KapOOHOBOM KHCIIOTBI M TMOCJTEIYIOUIyl0 00paboTKy o — OpOMIIPOM3BOAHOTO H30BITKOM
aMMHaKa:

R-CH,-COOH + Br,— R-CH(Br)-COOH +NH3;— R-CH(NH,)-COOH



2. TlonyuyuTh aMUHOKHMCIOTHI BO3MOKHO, HalpuMep JACHCTBUEM aMMHaka Ha

rajioreH3aMeIIéHHpIe KapOOHOBBIC KUCIIOTHI:
R-CH(CI)COOH+2NH3; — RCH(NH; )COOH + NH,ClI,
3. BoccTaHOBIIEHMEM OKCMMOB WJIA THJPA30HOB, KETO- WU albJIETUIOKHUCIIOT:
R-C(= NOH)-COOH — R-CH(NH,)-COOH
4. 3aMellieHHeM TajoreHa Ha aMUHOTPYIIY B COOTBETCTBYIONIUX TaTOr€H3aMEIICHHBIX KHCIOTaX:
R—(IIH—COOH + INH; —= R—(FH—COOH + NH,C1
Cl NH,

5. llpucoenwHeHHMEM aMMHaka K 0, [-HENpeaeNbHBIM KHCIOTaM ¢ oOpa3oBaHmeM [ -
aAMHHOKUCIIOT:

CH,=CH-COOH + NH3; —-H,;N-CH,—CH,-COOH

6. HexoTopbie aMHMHOKHUCIIOTHI BBIACISIOT U3 MPOAYKTOB THIPOJIM3a 00raThlX MU OCIIKOB
METOJIOM aJICOPOIMM Ha MOHOOOMEHHBIX CMOJIAX; TaK BBIICISIOT TIYTAMUHOBYIO KHCIIOTY U3
Ka3enHa M KJICHKOBHUHBI 3J1aKOB; TUPO3WH — U3 (UOpOMHA MIETKA, apTUHUH — W3 JKEJIaTHUHBI,
TUCTHJIMH 13 OENIKOB KpOBU. HEeKOTOphIe aMUHOKHUCIIOTHI TIPOM3BOAST CUHTCTHYECKH, HAIPUMED
METHOHUH, JIM3UH M TIYTAMUHOBYIO KHCJIOTY. AMHUHOKHUCIOTBHI TIOJYYalOT B OOJBIIHMX
KOJIMYECTBAX TAK)K€ MUKPOOMOJIOTUYECKUM CUHTE30M. [locTyruienre B opraHu3M He3aMEeHUMBIX
AMUHOKHCIIOT OIpPEAeNsaeTCS KOJUYSCTBOM U aMHUHOKHCIOTHBIM COCTaBOM ITHIIEBBIX OEIIKOB.
DTO cienyeT Y4YuThIBaTh JJIS OpraHu3aluyd TPAaBUIHLHOTO OOIIECTBEHHOTO NHUTAaHUA U
COCTaBIICHUS PAIIOHOB JUIS Pa3HBIX BO3PACTHBIX M MPO(GECCHOHATIBHBIX TPYMN HACEICHUS.
[ToTpeOHOCTH B NMHUIIIEBOM OCIIKE MOKET OBITh MOJHOCTBIO IMMOKPHITA 3a CYET CMECH aMHHOKHCIIOT.
DTHUM MOJB3YIOTCS B JICUEOHOM MUTAHUU.

7. B opranusme (in Viv0) 3aMEHHMbIE aMUHOKUCIIOTBI CUHTE3UPYIOTCSI U3 0-KETOKUCIIOT ITyTeM
BOCCTAHOBUTCJIbHOI'O aMUHUPOBAHUA UM TPAHCAMUHUPOBAHUA C aMHUHOKUCIIOTOMH.

§ 5 CBoiicTBa aMMHOKMCJIOT

du3znyecKue CBOMCTBA.

AMHUHOKHMCJIOTBI — O€CIBETHBIC KPUCTAJUIMUYECKUE BEIIECTBA, PACTBOPUMBIEC B BOJE; 1y,
220—315°C, npu muaBiIeHHH pa3iaraloTcs. XOpoIlo PacTBOPHUMBI B BOJIE, BOJHBIE PACTBOPHI
AJIEKTPONPOBOAHBL. PaCTBOPUMOCTh aMUHOKHCIIOT B BOJIE BapbUpYyeTCs B IIMPOKUX Mpejeax B
3aBUCHUMOCTH OT TPHUPOJBI paJWKana W, TJIABHBIM 00pa3oM, OT HaIU4Yus B MOIEKYIe
ruApOoGUILHBIX WK THAPOGOOHBIX TpyI. PacTBOpUMOCTE aMUHOKHCIIOT B CIUPTE 3HAYUTEIHHO
HUXKe, a B adupe, xjaopodhopMe U APYruX OPraHUYECKUX PACTBOPHUTENSAX OHU MPAKTUYECKH HE
pactBopsitorcs. Bpicokast TeMmmepaTypa IUIaBICHUS aMHUHOKHUCIOT CBsi3aHa C TE€M, YTO UX
MOJIEKYJIbI UMEIOT CTPYKTYPY TJIaBHBIM
obpazoMm ampoTepHBIX (IBY3apsAOHBIX) HWOHOB. Hampumep, cTpoeHHe mpocTenien
AMUHOKHUCIIOTHI — TIUIMHA — MOXKHO BBIPA3UTh (HOPMYIIOi:

. 0
—~ + o + e
H,N—CH—CZ — HjN—CHz—C;':D wox H,N—CHCZ:

B BoAHBIX pacTBOpax 0-aMUHOKHCIIOTHI CYIIIECTBYIOT B BU/IE PABHOBECHOW CMECH AUIOJISIPHOTO
HOHA, KATHOHHOW M aHUOHHOM (hopM:

Banun.

COOCH coo~ N IGOO-

| -H" ] -H

GHCH(CHg), =——= (l:HCH(CHa)? == cI:HCHeoua)

+ +
r'«ng NH} NHg
DHG‘, 2,3 COOH-rpynnsi PHa2 9,8 NH, -rpynnu
" Harnon Qunonnpuuin KoM Annon

pl 8,0

ITonoxenue paBHOBecus: 3aBHUCUT OT pH cpenpl. OOmuM i BCEX 0-aMUHOKHCIIOT
ABIIIeTCS TpeobyiafjaHie KaTHOHHBIX (opM B cuinbHOKUCHBIX (pH 1-2) M aHHMOHHBIX — B
cuibHoOLEeNnouHbIX (pH 13-14) cpenax.



3nayenue pH, mpu KOTOPOM CyMMapHBIA 3apsii MOJEKYJIbl aMUHOKHCIOTHI MM Oeika

paBeH HYJIO, a KOHIIEHTpalus  OWIOJSIPHOTO HOHA  MaKCUMAaJIbHA,

Ha3bIBACTCs

u3odiekTpuueckoii Toukoit (MIT), a Takoe coCTOSHHE MOJIEKYJIbl — H303JEKTPHYECKHM

COCTOAAHUEM.

JI1st aMMHOKHUCIIOT KUCJIAO0THOTO Xapaktepa UDT naxoautcs B cuiibHOKUCION cpene (y
acrmaparaHoBoii kuciaotel pH=2.8, rimyramunoBoii -3.2), HeHTPaJIbLHOr0 XapaKkrepa — B
c1abOKHCIION cpesie, 0OCHOBHOI0 XapaKTepa — B cuibHoIIenouHou (y iu3una —pH 9.6,y

apruauna — 10.8).

B UOT moinekyna He nepeMeaeTcsi B IOCTOSTHHOM 3JIEKTPUYECKOM 110JI€ HU K KaTO.y,
Hu K anoxy. [Ipu pH Hmwke UOT - aMruHOKHCIIOTA 3apsSKaAETCs MOJIOKUTEIBHO U IBUKETCA K
karony, npu pH Beie UOT npuobperaeT oTpunatenbHblil 3apsia U ABUXKETCs K aHoay. Ha aTom
OCHOBAHO pa3/ieJIeHe aMHUHOKHUCIIOT U OEJIKOB METOJaMHU 3JIeKTpodope3a 1 HOHOOOMEHHOM
xpomarorpaduu, KOTOpbie TO3BOJISIIOT UACHTU(DHUIIMPOBATH M KOJTMYECTBEHHO ONPENEIUTh X

COACPpKAaHUE B paCTBOpaAx U OMOJIOTHYECKUX KHNIKOCTAX.

KucaoTHO-OCHOBHBIE CBOMICTBAa aMHUHOKHCIIOT

pKa
Kacaoru —COOH —NH#F HOHOTEHHBIX pl
rpynn &
pankkane

AnaHnn 2,3 9,7 6,0
ApPruHHH 2,2 9,0 12,5 10,8
Acnaparus 2,0 8,8 5,4
Acnaparuiopas 2,1 9.8 3.9 3,0
Banuu 2,3 9.6 6,0
Faauun 2,3 9.6 6,0
[ayramun 2,2 9,1 5,7
[ayramuHoBan 2,2 9.7 4,3 3.2
[ueTHAKH 18 - 9,2 6,0 7.6
Haonehunu 2,4 97 6,1
JleHuuu 2.4 9.6 6,0
JIH3HH 2,2 9,0 10,45 9.8
MeTHOHHA 2.3 92 5.8
[Tponun 2.0 10,6 6,3
CepuH 2,2 9,2 57
Tnposnu 2,2 9.1 10,1 5,7
Tpeouuy 2,6 10,4 6.6
Tpanrodan 2.4 94 59
Pernnanannn 1.8 9.1 55
Lincrenu 1,7 10,8 83 5,0

§ 6 XumMn4yeckne cCBOMCTBa AMUHOKHMCJIOT

Taoauma 2

AMMHOKHUCIIOTHI MPOSBISIOT CBOMCTBA OCHOBAaHWM 3a CUET aMUHOTPYIIBI U CBOWMCTBA
KHCJIOT 3a CYET KapOOKCWJIHHOW TPYIIIBI, T.C. SBISIIOTCS aM(OTEPHBIMM COEIUHECHHSIMU. B
AMUHOKHUCIIOTaX KaK TeTepO(YHKIMOHATBHBIX COCTUHEHHUSX MOXKHO BBIIEIUTH CIEAYIOLINE

peakUMOHHbIE  IEHTPhl:  KapOOKCWJIbHas  Tpynna  (3JeKTpOQUIbHBIIL),
(HyKJI€O(QUIBHBIN) U paUKal.
Peakuumn, nporexaruye no KapooKCHIbHON rpymnime.

Kak kapOoHOBbIE KMCIOTBI OHU 00pa3yroT (PyHKIIMOHAIbHBIE IPOU3BOIHBIE!

a) Cou B
H,N-CH,~COOH + NaOH — H,N-CH,~COO Na' + H,0
0) cioxHbIE Y3PUPDI
+
H-N-CH,-COOH + C.H;O0H l} H,N-CH,-COOC,H; + H,O

aMUHOTpynna



Jnst kapOOKCHUITFHOMN TPYIIIBI XapaKTEPHBI PEAKITUN AMJIMPOBAHMS: TIPH B3aUMOICHCTBAN CO CITUPTAMHU
B TIPUCYTCTBUU CHIIBHBIX KHCIIOT 00pa3yIoTCs CI0XKHBIC dQHPHIL:

RCHCOOH + CHsOH HELIHoM), RCHCOOCH; —— e RCHCOOCHS

NH, ' NH{Ci~ NH,

MeTtHnosui
3(pHp a-aMHHO-
KHCJIOTH

Takum 00pazom, B KUCIIOW cpejie, KOrJa aMUHOTPYIIa OJIOKMPOBaHA MPOTOHOM, aMHHOKHCIIOTHI
BHICTYIAIOT AIMJIMPYIOIIHM PEarcHTOM, T.C. JOHOPOM allWJIBHOM TPYMIIBI, a B MICIOYHOM Cpejie 3a CUeT
CBOOOJTHON aMHUHOTPYIITBI OHH BBICTYMAIOT aKIEITOPOM alMIBHOM TPYIIILI OT CUIIBHOTO AllMITUPYIOIIETO
peareHTa, HampMmep, XJIOpaHTHApUAa KapOOHOBOM KHCIOTHL, TpH 3TOM oOpasyroTcs N- amuibHBIC
MPOU3BOHBIC AMHUHOKHUCIIOT.

R?H-GOOH reT ‘IZI;—O(32 Hs -HC.l R?H_%_O_E“OCQHs
NHX . -0 XHN O O
Sawwwennan Sunxnopdopmmar -
G-aMHHOKHCNOTA anrnapna

OOpa3oBanue rajoreHaHruaApuaAoB. llpm peiicTBUM Ha aMHUHOKHUCIOTHI C 3allUIICHHOW
AMHUHOTPYIIION OKCHJI-TUXJIOPUIOM CEpbl (XJIOPHUCTHIM THOHHUIIOM) WM OKCHI-TpHXJIopuaoM docdopa

obpasyroTcs XJIOPAHTUAPHIBI 3aIUIEHHBIX AMUHOKUCIIOT:
SOCL, umn POGL /0
RGH—COOH 2 il RCH-CZ
CH3CO—NH CH,co—-NH  ©

XJOpaHTUAPUIB aAMUHOKUCIIOT 0ojiee PEeakKIMOHHOCHOCOOHBI B PEakUusX HYKICO(UIBHOTO
3aMeIeHNs], YeM aMHUHOKHCIIOTHI, HAIIPHMED, B PEAKIUIX CAMMHAKOM !

R - CH(NH,) - COCI + NHz;— R — CH(NH,) — CONH, + HCI

OTa peakiys UMeeT BaXKHOE 3HaUCHUE JUI 00e3BpeKHBaHHU aMMUaKa B KJIETKe, 00pa3yroLierocs
B IIPOIIECCax Je3aMUHUPOBAHIS aMUHOKHUCIIOT, aMHHOB M aMHUJIOB.

Jexap0okcuiInpoBanue — BaXHBIH IIyTh pachaga aMHHOKHCIOT B oOpraHusMe. B a-
AMUHOKHUCIIOTAX 3JIeKTpOHOaKIenTopHas rpynmna — NH;' pacronoskena B O-TIONOXKEHMH K TIpyIIe —
COOQO'. D10 BbI3BIBACT CHIBHYIO IMOJSIPH3ALMUIO CBSI3M MEXAY aTOMaMH yIriiepoja M CHOCOOCTBYET ee
pa3peiBy ¢ obpazoBanueM CO,, T.e. nexkapOOKCHIMPOBaHHIO. B opranusme peakius KaTaau3HpyeTcs
JexapOOKCHIIa3aMu, AaKTUBHOCTh KOTOPBIX ompenensercss mnupuaokcaibdocharom. B pesymnbrare
JeKapOOKCHUIIMPOBAHUS M3 0-aMUHOKHCIIOT 00pa3yloTcsi OMOTeHHbIE aMUHBL: R — CH(NH,) -
COOH — RCH; - NH; + CO,

AHajgoruyHo IMPOUCXOaUT O6p330BaHI/Ie TucTaMuHa U3 TUCTUHHA, a U3 TpI/IHTO(l)aHa —
TpUIITAMHWHA U CCPOTOHUHA.

N

N
/ \ CH5y CH=COOH ——> \ CH ;- CHy NH
7] —co, 2 VhgNHy
N N
|
H

A NH,
H

MwcThaun Mucramun

I'mecraMmun  o0najaer IIMPOKMM  CHEKTPOM  (DU3HOJIOTHYECKOTO  JICHCTBHS:  PacIIMpSET
KaIlMJUISIPBI, YCKOPSET MPUTOK JICWKOLUTOB B OYar BOCIAJICHHS, CIOCOOCTBYET aKTHBU3ALUH 3aIIUTHBIX
CHJI OpraHM3Ma, YCHJIMBAET CEKPELMIO COJISTHOM KHUCIOTBHI B JKENyAKe, UMEET MPSIMOE OTHOLICHHE K
SIBJICHUSIM CeHCI/I6I/I.HI/I3aIlI/H/I u )IeCGHCI/I6I/IJ'II/I3aHI/II/I, BJIIMACT Ha PCeUCIITOPBI COCYI0B, SABJIAACH
HeHpOMeJUaToOpOM, YUacTBYeT B O0OJIEBOM CHHJIPOME.

Peaknuu, nporekaiomme no amuHorpynme. [1o1o0HO amMMHaM, aMHHOKHUCIIOTBI PEAarupyroT ¢
KUCJIOTaMH ¢ 00pa30BaHUEM COJIeH aMMOHMUS:

H,;N-CH,~COOH + HCI — [H3N-CH,~COOH]"CI

Peakuust anunupoBaHHs TpoOTEKaeT B Ci1a0OIIETOYHOM Cpene, HCHOJb3yeTcs MJIf
3alUThl AMUHOTPYNIIbI:



HOOC - CH(R) -NH; + R; — COCI — HOOC — CH(R) — NH — CO —R; + HCI
Peakuusi ankuJIupoBaHus (JIJ1s1 3aIIATHI O-aMUHOTPYTITIHI)
H,N — CH,—~COOH + R;—Hal— R; —NH — CH, — COOH +H-Hal
Peakuusi ¢ azorucroid kucjaoToi. [logo0HO TEpPBUYHBIM aMUHAM, AMHHOKHCIIOTHI
pearupyroT ¢ a30TUCTON KUCIOTOM, IPU 3TOM aMUHOTPYIITa IIPEBpAIAeTCs B THIPOKCOTPYIIY, a
AMHHOKHUCIIOTa — B TUAPOKCUKHUCIIOTY:
H2N-CH(R)-COOH + HNO; — HO-CH(R)-COOH + N1+ H,0
N3mepenne oObemMa BBIACIHMBIICTOCS Aa30Ta IMO3BOJIAET ONPEIACIUTh KOJIUYECTBO
amuHOKHcI0TH (ME€TOoA BaH-Cnaunka).
AMHHOKHCIOTBI MOTYT pEarupoBaTh CO CIHPTAMH B TPUCYTCTBHH Ta3000pa3HOTO
XJIOPOBOJIOPO/IA, IPEBPAILASCH B CIIOKHBIN 3(Ppup (TOUHEE, B XJIOPOBOIOPOIHYIO COJIb d(hupa):
H,N-CH(R)-COOH + R'OH —=" H,N-CH(R)-COOR' + H;0.
DJIIMMHHHPOBaHUE — TYTh TpaHCHOPMAIMK aMHUHOKHCIOT ¢ (DYHKIIMOHAIBHON Tpymmoi B f-
MTOJIOKEHUH.
Tayromepun

R-GH-GH—COOH  ——7—» R-{OH=G}-000H =
b -
X NH HoN

GHAMHHHbIA
hparMeHT

B-3amewenHan O -BMMHOKHCNOTA
X= OH, S§H

HO

H0 |
= RCHz COOH ——> RCH, clz COOH > RCHQ-C;T—GOOH
H"i HMHHOrpYNNa H 2N (o]

o -UMHHOKHCROTE HapGuuon- et-OHcoKuEnoTa

aMHKHHaRA rpynna

B opranusme npoTekaeT peakys 3IMMHUHAPOBAHNS CEPUHA:

HOCH;—CH—COOH —uD CHy=C—COOH = CH3;—C—COOH -

I [
NH, NH, NH

CepuH (eHaMHHOKHC- (@-HMUHOKHCAO-
JoTa) Ta)

OH

CH;—C—COOH
H; “
(0]

IMuposuHorpanxas
KHCa0Ta

C aapaerupamu. C dopmanpaeruoM B CIaOOMIEIOUYHONW Cpele aMHHOKHCIOTHI JIETKO
MIEPEXO/IAT B MOHOAHUOH, COJIEPKAINi CBOOOTHYIO aMHHOTPYIIITY, TOPTOMY JIETKO BCTYMAIOT B PEAKIHIO
HYKJICOQUIBHOTO TPHUCOSTUHEHUsT K ¢opMmanbaeruny. [lpu B3amMOIEHCTBUM O-aMUHOKHCIOT C
anpIerniaMu  oOpa3yroTcs 3amenleHHble MMHHBI (ocHOBaHus llludda) gepes crammio obOpasoBaHuUs
KapOMHOJIAMUHOB.

: |
FH0 CHy—C—COOH —
| -

NH:

R—CH—COOH + O=CH—R -+ R—CH—COOH s R—CH—COOH

NH: NH—CHR N=CHR
. " _
- AMHHOKHCAOTA Anbaerna KapbunoaaMHu 3amelieq i it
HMHH (OCHOBa-
nue Minpda)

AmdoTepHBI XapakTep 0. —aMHHOKHCIIOT HE IO3BOJISIET HEMOCPEICTBEHHO MPOBOAMTH
TATPOBAHME HX IIEJIOYBI0 B AHWIMTHYECKUX UeisaxX. lIpu B3aMmMonelcTBUM aMHUHOKHCIIOT €
(dopManbAETrHIOM MOTY4al0TCs OTHOCUTEIBHO YCTOMUMBBIE KapOUHOIAMUHBI — N-MeTHII0/IbHBIE
MIPOM3BOJHBIE, B KOTOPHIX HaJIMune CBOOOJHON KapOOKCHIJIBHOM TpyNIbI MO3BOJISIET IMPOBECTH
TUTPOBAHUE 1IEIIOYBIO.

R—CH—COOH + Hy,C—0 . R—CH—COOH

NH; NH—CH,OH
. «-AMHHOKHCAOTE Dop- N-meTHa0NbHOE
Manbje- NPOH3IBOAHOE

THL G-daMHHOKHCIOTH



B Takux nmpou3BOJHBIX aMHHOKHCIIOT OCHOBHOCTH aTOMa a30Ta CHJIBHO MOHMKEHA, 4TO
MO3BOJIIET MCIOIb30BaTh 3Ty PEAKIMIO ISl KOJIMYECTBEHHOTO OMPENENICHUs 0-aMHUHOKHCIIOT
metogqoMm  CepenceHa. CrHocOOHOCT ~ aMUHOTPYII B aMHUHOKHCJIOTaX M Oenkax
B3aMMOJICHCTBOBATH ¢ (POPMANIBIICTHIOM IPUBOJUT K HEOOPATUMOI JIeHaTypaluu 0eJIKoB. ITUM
00BSICHAETCS BBICOKAst TOKCHYHOCTB (POPMajIbIeruaa U €ro CTePUIN3YIoIasi ClIoCOOHOCTb.

Oo6pa3zoBanue [H® - npou3sBoAHBbIX. AMHHOKHCIOTHI oOpa3yloT ¢ 2.4-
TUHUTPO(GTOPOCH30JIOM OKpAIlICHHBIE B JKENTHI IBET TUHUTPO(EHWIBHBIC IPOU3BOIHbIC
(AP®-npounsBoaHbIe), pACTBOPUMBIE B OPraHUYECKUX pacTBOpUTENsiX. OHU SKCTParupyrTcs U3
PEAaKIIMOHHON CMECH OpPraHMYEeCKUMHU PACTBOPUTENISIMU M UCIONB3YIOTCS IS UACHTH(PHUKAIUNA
XpoMaTorpapuuecKuMu METOJaMH.

JlaHHas peakius MPOTEKaeT M0 MEXaHU3MY HYKJICO(PHIFHOTO 3aMelieHus] B OEH30JIbHOM
Koiblle. Takoe 3amelleHHe CTAaHOBUTCS BO3MOXKHBIM 32 CUET BIMSHHS JIBYX CHJIbHBIX
AIIEKTPOHOAKIIETITOPHBIX HUTPOTPYIIIL:

NO NO,
0,N F+ NH;~CH—COOH —2—» OQNO—NH—?H—COOH
k R
2,4-Anantpo-
fhropGexaon AH: :2:::::::::
(AHDB)

Oo0pazoBanue @OTI-npousBoanbIX (peakius OamaHa). JTa peakius IIHUPOKO
WCIIOJIB3YETCSl TPU YCTAHOBJICHUHM CTPOEHUS TENTUI0B. B3anmoneldcTBHE aMHUHOKHCIOT C
(EeHUITM30THOIIMOHATOM TPOTEKAeT IO MEXaHW3My HYKICO(PHIBHOTO mpHucoeauHeHus. B
oOpa3oBaBIIEMCsSl ~ MPOJYKTE  Jajee  OCYLIECTBIISIETCS  BHYTPUMOJIEKYJISIpHAs  peakuus
HYKJICOQMIBHOTO 3aMEIEHUs, MPUBOAsAIMIAsE K OOpa30BaHUIO LUKINYECKOTO 3aMElIEHHOTO

aMua.
! .'/\,_r"ﬁo
CgHg"N=C=S + NH;~CH;COOH —» CsHs—NH—(ﬁt-NH—C QC\ —
S

OH

DennansoTHOUMAHAT Fruumn

s
¢

rd
CgHg=N \NH
G-CHy
[

DaHUATHOTHAHTOUH

unnamsaums; H*
“H,0

[uxnuueckne COENWHEHWs, TMOJydaeMble II0 JJAaHHOW pEeakIuH, TMPEJCTaBISIOT COO0O0if
NPOU3BOJIHBIC THOTHIAHTOMHA, IO3TOMY JUISi HHX TPHHATO Ha3BaHHE (EHWITHOTHIAHTOWHOBBIX
npon3BoaHbx (OTI — NPOU3BOIHBIX) 0-aMHHOKHCIOT. Takue MPOU3BOIHBIC OTIMYAIOTCS CTPOCHHUEM
pagukana R.

Jle3aMuHMpoOBaHue, OTIICIUIEHHe (dauMHUHUpoBaHue) amuHorpynnsl (NHp) wu3
OpraHMYECKUX COEIUHEHUH. J[e3aMMHHpOBaHME CONMPOBOXKJIAETCS 3aMEUICHUEM aMUHOTPYIIIIbI
Kakoi-mubo np. rpynnoit (nmanpumep, H, OH, OR, Hal) unu oGpazoBaHueM IBOWHON CBS3H.
JlezauMuHupOBaHNE NPOU3BOJAT, B YaCTHOCTH, ACHCTBHEM Ha NEPBUYHBIE aMHUHBI a30THUCTON
kucnoroit. [Ipu 3tom u3 amudarmueckux amuuHoB obOpasyrorcst crupthl (I) u onedunsr (11),
Harpumep:

CH,NH, ——22_, \_IH’ CoF, OH+ N, + H,0
—— L C,H, +N, +2H,0

21633MI/IHI/IpOBaHI/Ie HI/IKJ’IO&J’II/Iq)aTI/IT-IeCKI/IX AMHWHOB  COIIPOBOXKIACTCA paClIMPEHUEM  HIIN
Cy)KEHHEM IMKJIa. ApoMaTHYecKne aMUHBI JAl0T C a30THCTOW KHUCIOTOH (B TMPUCYTCTBHU CHIIBHBIX
HEOPraHWYeCKUX KHCIJIOT) AWa30HHs coyu. Takue peakiuy, Kak I'HApojin3, THAPOTEHON3, PAaclIeIICHUe
YETBEPTUYHBIX aAMMOHHUEBBIX COHeﬁ, MUPOJIUTUYECKHUE U Op., TaKXKE IPUBOAAT K pCaKkuu
JAC3aMUHUTPOBAHM. BancHy}o POJib UT'pac€T 3Ta pPEaKIuA B IpoLEcCax XKXUSHCACATCIIBHOCTU KMBOTHBIX,
pacTeHU 1 MUKPOOPraHMU3MOB. [l 0-BMHHOKHUCIIOT XapaKTepPHO OKHUCIUTENIBHOE J€3aMHUHUPOBAHHUE. C
00pa3oBaHHEM aMMHaKa M | -KeTOKHCJIOT. OKHCIHMTEIBbHOMY J€3aMHHHPOBAHUIO IOABEPraloTCs TAKKe
amuHbl. OKcHIa3bl MPUPOAHBIX aMHUHOKHCIOT, KPOME TIyTaMaTAerHJIporeHasbl, Je3aMHHUpYyromei L-
[y TAMHHOBYIO KHCJIOTY, B )KHBOTHBIX TKaHSX MaJl0 aKTHBHBI.



[MosToMy OONBIIMHCTBO L-aMHHOKHCIOT —TIOABEpPraeTcs HENpsMOMY JIe3aMUHHPOBAHHIO ITYyTEM
NPE/IBAPUTEIHHOTO TIEPEaMUHUPOBAHUS C 00pa30BaHUEM TIYTAMHHOBOM KHCIIOTHI, KOTOpas 3areM
MpeTepreBacT OKUCIUTENbHOe J[Ie3aMUHIpOBaHIe WIK Ap. MpeBpalicHus. Jp. TUIIBI 1e3aMHUHUPOBAaHUS
— BOCCTaHOBHUTEIILHOE, THIPOJIMTUYECKOE (IC3aMUHHMPOBAHUE. AMHUHOIPOU3BOJIHBIX ITYPUHOB,
MUPUMUAIMHOB M CaxapoB) M BHYTPUMOJEKYJSIPHOE (IIe3aMUHUpPOBAHHUE. TUCTHAWHA) — B OOJBIIEH
CTETIEHH PacIPOCTPAHEHBI Y MUKPOOPTaHU3MOB.

BHyTpuMoeKkysipHOE Ie3aMUHUPOBAHHE
R-CH, — CH(NH,)- COOH— R-CH=CH-COOH + NH3

o, — HeHaCHIIIeHHAs KACI0Ta

lunponutryeckoe ae3aMHUHUPOBAHUE
R-CH(NH;) - COOH +H,0 — R — CH(OH) — COOH + NH;
0L - OKCUKHUCIIOTA
OKHCIUTETBHOE JIC3aMUHUPOBAHUE
R-CH(NH,) — COOH +1/2 O,— R —C(O) — COOH + NHj;
0-KETOKHCJIOTA

OKHCJIHTeIbHOE Te3AMHHHPOBAHHE AMHHOKHCIOT
[pOoTeKAeT N0 AelicTBHEM 0eci0pOceHAs.

HAaL®
HOOCCH,CH,CCOOH
HOOCCH;CH,GHCOOH YT RCH, 0

NH, NH

L-rnyTamuHOBan KHCNOTA ot -MAHOT Y TApOBAnA HMGAOTa

HOOCCHQGHg(")COOH * Hg0 === HOOCGH,CH,GCOOH + NH,
NH (o]

o -QHCOrNyTapoBan KMGNOTa

OﬁpaTHHﬂ pearnus (Boccra]—mm{reﬂm—[oe AMHHHpOBaHHE
OKCOKIIC.UOT) TaKzke MPoTeRaeT B KIIeTKaXx.

IlepeamunupoBanue, TPAHCAMHUHUPOBAHHNE, OOPATUMBIN TIEPEHOC AMUHOTPYIIIBI (—
NH-) oT aMMHOKHCIIOT W1 aMHHOB K OKCOKHCIIOTaM:

>CH —NH:+R—CO—COOH =
- >c =0+R—CH (NH:)—COOH

Peakuust ¢epMeHTaTUBHOrO TNepeaMUHUpPOBaHUSA, OTKpbITas B 1937 coBerckumu
6uoxumukamu A. E. Bpaynmreitnom u M. I'. Kpuiimas, urpaet posb BaXHOTO POMEXYTOYHOTO
3B€HA B IIPOIIECCaX CUHTE3a U J€3aMUHUPOBAHUS MHOTMX aMHHOKHCIIOT Y JKHUBOTHBIX, PACTCHUI
Y MUKPOOPTaHU3MOB. BONBIIMHCTBO MPUPOJHBIX AMUHOKHUCIOT CUHTE3UPYETCS B TKAHAX IYTEM
nepenoca NHa-rpyniibl OT IIyTaMHUHOBOM KUCIOTBHI — HAYaJIbHOTO MPOJIYKTAa YCBOCHUS a30Ta —
Ha pa3IMyHble OKCOKUCIOTHL. ObecneunBas ObICTpOe B3aUMOIIPEBpAILEHUE Pa3IMYHBIX aMUHO- U
OKCOKHCIIOT, PEAKLUN IIEPEaMUHUPOBAHUS UTPAIOT BAXHYIO POJIb B PETYISIUU U CONPSIKEHUN
oOMEHa aMUHOKMCIOT M YIJIeBOJOB, ()epMEHThl IepeaMHUHHUPOBAHUS— aMHHOTpaHC(epasbl
UMEIOTCS BO BCEX JKMBBIX KieTkax. OmnucaHo CBbIlEe 55 pa3iInyHbIX aMHHOTpaHcdepas,
KaTaJIM3UPYIOLINX 3Ty PEaKIUI0 BCEX M3BECTHBIX MPUPOIAHBIX AMUHOKHCIOT U psijia OMOT€HHBIX
amuHOB. KodepmeHToM amuHOTpaHcdepa3 sBISETCS NPOU3BOAHOE BHTaMHHA Bg —
nupuaokcanbdocdar, urparomuii poiab nepeHocunka NH2-rpynmsl . Pe3koe mnoBbleHHe
COJlep’KaHUsl  HEKOTOpBbIX  aMHUHOTpaHcdepa3 B IJIa3Me€  KpPOBH  OOJBHBIX  CIYXKUT
JMarHOCTUYECKUM TPU3HAKOM IMPU MOPAKEHHUSAX IMe4YeHH (remaruTsl), cepana (MHapKT
MHOKap/1a), MBI (TpaBMbI, MUOAUCTpOPHUECKHE 3a00JI€BaHNU).



TP(IHC(LWIIHIIPOG(IHHL’ — OCHOBHOIT nyTh OHOCHHTE32 AMHHOKHCJIOT
H3 ORCOKHC/IOT. I[OHOI)OD[ AMHHOI'DYHIIBI BBICTYNIAET
CU-AMHHOKHCJIOTA, HAXOAAIIAACH B K/II€TRaX B 00IBIIOM
KOJTHIECTBE.

AonopHan AKuentophan
O -aMHHOKKCNOTA O -OKCOMHCAOTA
TpaHcamnHasa+

nupKaoHcansocdar

HOOC~CHy CH-COOH + HOOG—CHE-GHz—ﬁ;—COOH =
NH,

L- acnaparusosas oc-Oncorayraposasn
Kncnota | wucnora Il

S=————= HOOG-CHzG~COOH + HOOC-CHz GHz-GH-GOOH
0 NHy

LliaseneBoyHcycHan L-rnyrawuHosan
wucnota | wucnora Il

.

Kpome Toro, BO3MOXHO B3aUMOJICHCTBHE aMUHO- U KapOOKCHIBLHOW TPYII KaK BHYTPH
OJIHOM MOJIEKYIIbI (BHYTPUMOJIEKYIIIPHAS PEAKIHs ), TaK M MPUHAIJICKAIIUX PA3HBIM MOJICKYIaM
(MEXMOJEKYIISIpHAS PEaKINs).

[Ipu HarpeBaHu# B CyXOM BHUJIE pa3IMIHbIC aMHHOKHCIIOTHI BEAYT ceOs 1Mo pasHoMy. Tak,

0-aMHUHOKHCJI0TbI O6p8.3y}OT NUKINYCCKHUE JUICIITUAbI, HA3bIBAECMbIC TUKETONMHIIEPA3HHAMM.
H

R —TH—CO@ ¢ R N o)
N ———>
NHZN * P 2 2o
OG— CH—R
o] ||\1 R

H
B- AMMHOKMCJIOTBI IPETEPIIEBAIOT Ie3AMHUHUPOBAHHUeE:
CHj3-CH2-CH(NH,)-CH,-COOH — CH3-CH=CH-CH,-COOH + NHj3
Y- AMHHOKHCJIOTHI [IPEBPALAOTCS B IMKIMYECKNUE BHYTPUMOJIEKYJIIPHBIE IENTUIbI-
JAKTAMBI.

[0
0
¥ B o f #
CH2-CH2-CH2-COOH —— =
| -H20
N
Y N

NH2
H
[IpakTnueckoe 3HaueHHE HMEET BHYTPHUMOJIEKYJSIPHOE B3aUMOACHUCTBHE (PYHKIMOHAIBHBIX
rpyImn -aMUHOKallpOHOBOW ~ KHCJIOTBI, B pe3ylbTare KOTOporo obpasyercs [ -KampojakTam
(TOYTIPOAYKT JJIs OJTyYEHHSI KalpoHa):
CH;y CH; CHyCH;-CH,  t'(n" C/H/CHZRC‘!{?
z 2 ) ) 2 _H), T2 CH,
H-N-H Ho-c=0 -H:0 CHE‘N/CK\\
E-aMHHOKAIIPOHOEAA KMCIIOTA IlI

E-KalIp oM akTaM
O0pa3oBaHne KOMILIEKCOB ¢ MeTANIAMHU.0-AMHHOKHCIOTHI 00Pa3ylOT C KATHOHAMH TSDKEIBIX
METAIJIOB BHYTPUKOMIUIEKCHBIE coii. CO CBEXENpUroTOBIEHHBIM THapokcuaoM wmemu(ll) Bce a-
aMUHOKHCIIOTBI B MSATKHUX YCJOBHSX JIAIOT XOPOIIO KPHUCTALUTU3YIOIIUECS BHYTPUKOMIUICKCHBIC
(xematueie) com Meau(ll) cuHero mBera:

N
o, O HN
Ny
\?/ o \(l‘H—R
RCH -+ cu + y /C§O e
NH, HO
Oy~ AN
Y
= N« crr
—> | Cu |

B takmnx consx moH MCIU KOOPpAWHAIIMOHHBIMU CBA3SIMU COCIMHCH C aMUHOT'PYIIIIaMH.



Peakuuonnasi cmoco0HocTh paaukaga  oOyciosieHa HaguumemM HO-, SH- rpynm wiwm
apoOMaTHUCECKOTO siApa. BaKHEWIINMH U3 HUX SIBISIOTCA OKHUCIHTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKIINH,
B-nexapOokcumIIpoBaHue, TUMETHINPOBAHUE, TIEPEMETIIIMPOBAHUE, KOTOPBIC BEAYT K MEPEXOAY OJHUX
aMUHOKHCIIOT B JPYTHe, YTO PACHIMPSET BO3MOXKHOCTU CHHTE3a PA3IUYHBIX aMUHOKHUCIIOT (Hampumep,
OKHCIIeHUE (PeHITAIaHNHA B TUPO3HH).

[Ipr TOTHOM OKHCIEHHH THOJIOBOW TPYNIIBI MACTEWH MpEeBpaIaeTcsl B MUCTENHOBYIO KHCIIOTY,
KOTOpasi IeKapOOKCHIUPYSCh, TIPEBPAIACTCS B TAypUH, 0Opa3yIOIINNA C JKEITYHBIMUA KHUCIOTaMH MapHbBIC
JKETYHBIE KUCIOTHI (TaypOXOJIEBYIO H TaypPOI€30KCHXOJIEBYIO).

HS — CH,-CH(NH,) — COOH + %2 O,— HO3S — CH, — CH(NH,) - COOH—

UCTCHUH IUCTEHHOBAS KUCJIOTA

—>C02 + HzN — CH2 - CH2 —SOgH

TaypuH

§ 7 KauecTBeHHbIE peaKIM¥ AMUHOKHUCIOT

AMUHOKHCIIOTBI MOXHO O6Hapy)KI/ITI) C ITIOMOIIBKO IBCTHBIX peaKuHﬁ: HI/IHFI/II[pI/IHOBOI‘/'I,
KcaHTOpoTenHOBOH, Do, MuioHa, OMypeToBOil MpoOBl W nIp. DTH peakuud HeCHeUu(pUIHBI, T.K.
OCHOBAaHbI Ha 06Hapy>x<eHI/m OTACIBbHBIX (I)pal"MEHTOB B CTPYKTYpEC aAMHHOKHCIIOT, KOTOPBIE MOTYT
BCTPCUATHCA U B APYTHUX COCAUHCHUAX.

HunrnapuHoBas peaknms, LBETHas peakUus, NpUMEHseMas Uil Ka4eCTBEHHOIO U
KOJIMYECTBEHHOTO OIpEAEICHUS] aMUHOKUCIOT, UMUHOKHUCJIOT U amMHHOB. [lpu HarpeBaHuu B
IIeJOYHOM cpene HuHruapuHa (Tpukeroruiapunaenruapara, CoHsOs) ¢ BemecTBamu,
uMerouMMu  nepBuuHble  amuHorpynnsl (—NHz), oOpa3yercs HpoOayKT, KOTOpBIM HMeEeT
YCTOMUYUBYIO MHTEHCUBHYIO CUHE-(DHOJIETOBYIO OKPACKy C MAKCHUMAJIbHBIM IOIJIOIEHUEM OKOJIO
570 wm. T. k. TOTJIOMIEHWE TIPU ATOW JUTMHE BOJHBI JIMHCWHO 3aBUCUT OT YHCJIa CBOOOIHBIX
aMUHOTPYII, HUHTHJIPUHOBAs peakUus IOCIYy)KWJIa OCHOBOM Ul MX KOJUYECTBEHHOIO
OTIpENIeJICHUs] METOIaMH KOJIOPUMETPHH WIIA CHIEKTPO(POTOMETPUH. DTa peaklusi HCIONIb3yeTCs
TaKXe A ONpeAeseHUs BTOpUYHBIX amuHorpynn (>NH) B MMUHOKHCIOTaX — MPOJMHE U
OKCHIIPOJIMHE; B 3TOM Cllyyae 00pazyeTcs MPOAYKT APKO-KENTOro 1BeTa. YyBCTBUTEIbHOCTh —
10 0,01%. CoBpemeHHBII aBTOMATUYECKUN AMMHOKHUCIOTHBIM aHaliu3 IMpPOBOJAT, cOYeTas
MOHOOOMEHHOE DPa3/ielIeHne aMUHOKHCIOT M KOJWYECTBEHHOE OIpEeJesIeHue UX C MOMOLIbI0
HUHTUJIPUHOBON peakuuu. llpu paspeneHunm cmecell aMHUHOKHCIOT METOAOM OyMakKHOM
Xpomarorpaduu MO3BOJSIET ONPEAENIATh KaKIyI0 aMUHOKHUCIIOTY B KOJIMYECTBE HE MeHee 2—5
MKT.
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[1o MHTEHCHUBHOCTH OKPACKH MOXHO CYIUTh O KOJIMYECTBE aMUHOKHUCIIOT.
Ota peakuys MOJIOKUTEIbHA HE TOJIBKO CO CBOOOIHBIMU aMUHOKHCIOTaMH, HO U TENTHIAMH, OeTKaMH 1
ap

KcanTonporenHoBasi peakunusi T103BONsIeT OOHAapYy)XHTh apOMaTHYEeCKHEe aMHWHOKHCIIOTHI
(pennnananuH, TUPO3UH, THCTUINH, TPUOTO(AH), OCHOBaHA HAa PEaKIMU HIIEKTPO(PHUIBHOTO 3aMEIICHUs B
apoMaTHYECKOM sifipe (HUTPOBaHUE).
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[Ipu nmelicTBMM KOHIIGHTPHPOBAHHON a30THON KHCJIOTHI, HallpuMEp, Ha THPO3WH 00pasyercs
NPOJYKT, OKPAIIICHHBII B KSITHIH IBET.

Peakuuss @ousi. DTO peakius Ha LUCTEMH M LUCTUH. [Ipy IMIEIOYHOM THAPOIH3E
«cmabocBsi3aHHasl cepa» B IMCTEMHE W IMCTHHE JOCTATOYHO JIErKO OTIICIUIAETCS, B PE3yJbTaTe 4ero
oOpa3syeTcsi CepOBOIOPO/I, KOTOPBIH, pearupysi CO IIEN0Yblo, IacT Cyiabduapl HaTpus win Kanus. [Ipu
nobasnennu arerara cBuHNA(ll) odpasyercs ocanok cynbduna ceunna(ll) cepo-uepHoro mnpera.

Onucanue onsiTa. B npobupky HanuBaroT 1 M pacTBopa LuCTUHA, puodaBisaoT 0,5 M
20%-ro pactBOpa ruapokcuaa Hatpus. CMech HarpeBaroT 10 KUIEHUA, a 3aTeM A00aBisoT 0,5
i pactBopa anerata csuHna(ll). Habmogaercss Beimajgenne cepo-uyepHOTO ocaaka cyiabhuaa
ceunna(ll):

HS—CHZ—QITH—COOH + 2NaOH = HO—CH.,._—(IEH—COOH + Na,§ + HO,

NH, NH,

HHCTeHH cepHH
Pb(CH.COO), + 2NaOH = Pb(OH),} + 2CH,COONa.
Pb(OH), + 2NaOH = Na,PbO, + 2H,0,

NaS + NaPb0O, + 2H,0 = PbSl + 4NaOH.

Peakuus LlummepMana. D10 peakiys Ha aMUHOKHUCIIOTY TIIHIIMH.

Omnucanue onsita. K 2 M 0,1%-ro pacTBopa rmiuHa, 1oBeJJeHHOTo fo6asiaeHueM 10%-
ro pactBopa menoud no pH = 8, mpummBator 0,5 M BogHOTO pactBopa o-(prasieBoro
quanprernia. PeakyoHHas cMech HAUMHAET MEIUIEHHO OKpAIMBAThCS B SIPKO-3EJICHBIM IIBET.
Yepes HECKOJIBKO MUHYT BBINIAIAET 3€JIEHBIN OCAIOK.

Peakuusi Ha TpunTodan. Tpunrodan, pearupys B KUCIOH cpele C alplerugamu, o0pazyeT
OKpalICHHBIC IIPOAYKTBI KOHACHCAIIUH. HaanMep, C TJIMOKCHIIOBOM KHCJIOTOU (HBJ’IHIOHIefICH MIPUMECBIO
K KOHIEHTPUPOBAHHON YKCYCHOM KHCIIOTE) PEaKIHs IPOTEKAET 10 YPABHEHHUIO:
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[To aHanoru4HOM cXeMe MPOTEKAeT U peakius Tpunrodana ¢ (GopMaIbIeTHIOM.

Peakuusi Cakaryuu. DTa peaknys Ha aMHHOKHCIIOTY aprMHAH OCHOBaHA Ha B3aUMOJICHCTBUH
apruHUHA ¢ 0-Ha(TOJOM B NMPUCYTCTBUU OKUCIUTENA. Ee MexaHW3M ellle MOJHOCThI0 He BhisiCHEH. [lo-
BHJINMOMY, PEaKIHs OCYIISCTBISETCS 0 CISAYIOMEMY YPaBHEHHUIO:
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Ha( THIapT HEHH
[TockonbKy MPON3BOIHBIE XHHOHUMUHOB (B JAaHHOM cliyyae Ha()TOXMHOHA), Y KOTOPBIX
Boiopos, umuHorpynmnsl —NH— 3amerieH Ha ajaKuiIbHBIA WM apWIbHBIA paauKal, BCeria
OKpallleHbl B JKEITO-KPacHbIE TOHA, TO, IO-BUINMOMY, OPaHKEBO-KPACHBIM LIBET pacTBOpa Ipu
npoBeneHnn peakiuu Cakarydym OOBSCHSETCS BO3HMKHOBEHHEM HMMEHHO IMPOU3BOJAHOTO
HapTOXMHOHMMUHA. He nckitoueHa, oJjHaKo, BEpOSITHOCT, 00pa3oBaHus elie 0osiee CI0KHOTOo
COEIMHEHMS 3a CUET JaJbHEUIIero OKUCIeHus octaBmmxcst NH-rpynn apruHMHOBOrO ocTaTka u

OCH30JILHOTO sijipa o-HadTOoIA:
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Onucanne onsita. B mpobupky nHamusaroT 2 mia 0,01%-ro pactBopa apruHuHa, 3aTeMm
nobasnstor 2 mur 10%-ro pacTBopa e€IKOro Hatpa M HECKoJibko Kamenb 0,2% crupToBOrO
pactBopa o-HadTona. CoaepkuMoe MPOOUPKU XOPOIIO MepeMeInBarT, mpuauBaot 0,5 mi
pacTtBopa TUIMOOpPOMHTa M BHOBBH NepememmuBaioT. Hememnenno nobGamistor 1 mi 40%-ro
pacTBOopa MOYEBHUHBI i1 CTAOMIM3alUU OBICTPO Pa3BUBAIOMIETOCS OPAH)KEBO-KPACHOTO
OKpaIlliBaHUS.

BuyperoBasi peaknusi — UCIIOJIB3yeTCsl KaK I[BETHAs peakims Ha Oeiku. B meno4noii cpejie B
npucyrcrBun  coneii meau(ll) onm paror ¢umoneroBoe oxpammBaHue. Okpacka 00yCIOBIIEHa
oOpa3oBanneM komriekcHoro coeaunenus menu(ll), 3a cuer mentunnoi rpynmel -CO-NH- | xoropas
XapakTepHa JJisi OEJIKOB.

CBoe Ha3BaHME 3Ta PEAKIMs MOJyYWsa OT IMPOM3BOJHOIO MOYEBHHBI - OMypeTa, KOTOPBIH

oOpa3syeTcs IpH HarpeBaHUHM MOYEBHHBI C OTHICIUICHUEM aMMHUaKa.
Kpome OenkoB u OuypeTa Takoe K€ OKpallMBaHWE MAIOT W APYrHe COSAMHEHHS, COJCpKallhe -3Ty
TPYIITY: aMUIbl, UMH/bI KapOOHOBBIX KHCIIOT, & TAKIKE COCTMHEHHMS, COIEPKAIIHE B MOJIEKYJIE TPYIIIIHI -
CS-NH- nnn =CH-NH-. Takxe peaknuio Aar0T OeNKH, HEKOTOPble aMUHOKHCIIOTHI, TIENTHIIBI, OMypeT 1
Cpe/IHHE TICTITOHBI.

L{BeT KOMIUIEKCA, OTYYaeMblii IPU OMYPETOBOI PeaKIMK C Pa3TMYHbIMU TENTHAAMH, HECKOIBKO
OTJIMYAeTCS W 3aBUCHT OT JUIMHBI NENTHAHOM 1enu. [lenTuabl ¢ AIMHOW LENM OT YeThIpex
AMHUHOKHCIIOTHBIX OCTaTKOB M BBIIIE OOPa3yrOT KPACHBIA KOMIUIEKC, TPHUIEHTHIbI — (HOJECTOBBIM, a
JNUNEOTHIBI — CUHUMN.

o) o Cr
NH—AL 8 | N—C | NH-
| H H
R R R
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eHOJIbHAsE opMa MOTHUIICTITHIA.
IMTpu B3aumoneticTeun nonumnentuaa ¢ Cu (OH), obpasyeTcs KOMILICKC.

§ 8 O6pa3oBaHue nenTHIHON CBA3M

MexXMOIeKyIIpHOE B3aUMOJEHUCTBUE (-aMUHOKHUCIOT IPUBOAUT K 0Opa30BaHUIO
nentuoB. [lpu B3aumMoecTBuy 1ByX 0.-aMUHOKUCIIOT 00pa3yercst IUNEenTHI.
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MexMoneKyIspHOe B3aUMOJEHCTBIE TPEX 0-aMUHOKHCIIOT IPUBOJIUT K 0OPa30BAHUIO
TPUIIENTUAA U T. 1.

T mommn Bamun DeHHTaNTaHHH
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@parMeHTel  MOJEKyJd AaMHHOKHCIOT, OO0pa3ylollue TMeNnTUAHYI [elb, Ha3bIBAIOTCS
aMUHOKHCIIOTHBIMH OcTaTkaMu, a cBsi3b CO—NH - menTuaHo# CBA3BIO.

Benkmn, npoTenHbl, BBICOKOMOJEKYISIPHbIE MPUPOAHBIE OpPraHUYECKUE BEIIECTBa,
MOCTPOEHHBIE M3 AMUHOKHUCIOT W urparonme (¢(yHIaMEHTAIbHYIO pOJIb B CTPYKType U
KU3HEACITEIIbHOCTH OPTaHU3MOB.

HasBanue "mporemnbl" (oT rped. pProtos — mepBblif, BaxHeHIInil) Oojee TOYHO OTpa)kaer
MEPBOCTENEHHOE OMOJIOrMYEcKOe 3HAU€HUE STOr0 KIacca BEIECTB, XOTA B OTEYECTBEHHOMN
JUTEpaType WX TPHUHATO HA3bIBaTh OEIKaMU WM OCJIKOBBIMH BEIIECTBAMH IO AHAJIOTHU C
0OeNKOM KypUHOTO fiilla, MPUOOPETAIOIer0 MpH KHISTYeHUU (neHartypauuu) Oemnbiid 1BeT.B
MpUPOAE  CYHIECTBYET IMPUMEPHO 10*-10" pa3MYHBIX  OEJTKOB, O0ECIEeYHBAIOIINUX
JKU3HEACITENIbHOCTh OPraHU3MOB BCEX CTENEHEW CJIOKHOCTHM OT BHPYCOB JI0 4YENOBEKa. JTO
MYCKYJIBI, KPOBb, CEpAIE, KOXKa, KOCTH... benkamu sBISOTCS (EpPMEHTHI, aHTHUTEIa, MHOTHE
TOPMOHBI W Jpyrue OHONOTHYecKHe aKTHBHBIE BelecTBa. HeoOXoauMOCTh MOCTOSITHHOTO
0OHOBIIEHUSI OETTKOB JIKUT B OCHOBE OOMeHa BemiecTB. MIMeHHO Oenku (dhepMeHTH U JIp.)
OCYIIECTBIISIFOT OOMEH BEIECTB M DSHEPTreTUYECKUE MPEeBpaIIeHUs, HEPa3phIBHO CBS3aHHbBIE C
AKTHBHBIMH OHMOJIOTUYECKHUMH (QYHKIHSAMHU. Benku BXOIAT B COCTAaB CIIOXKHBIX KJIETOYHBIX

CTPYKTYp — OpraHcCll. 1 xotsa OpraHCJlJIbl COACPIKAT TAKIKEC IAPYIruc BCIICCTBA (J'II/II'II/II[LI,
YIJI€BO/JAbI, HYKJIICUHOBBIC KHCJIOTBI, HCOPTaHUYCCKUC KOMHOHCHTBI), 0OeJIKu 0COOECHHO BaXXHBbI,
OHHM — OCHOBHBIC CTp}/KTypOO6pElBOBaTeHI/I U HUIrpar0T BCAYWIYHO pPOJIb B BbIIIOJIHCHUN

busmonmornuecknx  pynkmui. Hampumep, Omarogaps COOTBETCTBYIONIEH OpraHU3aIluN
pa3IMYHOTO poja OeNnKoB OuoNorndeckue MeMOpaHbl, MOKPHIBAIOIIME KIETKH, aKTUBHO (C
3aTpaToil PHEPTHH) MEPEHOCAT B KIETKY WJIM M3 KJICTKH ONpeeIEHHBIE MOJIEKYIbl M MOHBL. B
YaCTHOCTH, TPAHCIOPT KAaTHOHOB CO3MAET DNIEKTPUYECKYIO MOJSAPU3AINI0, HEOOXOAUMYIO IS
MPOIIECCOB BO30YKJIeHUs. B IBUTaTeNbHBIX ammaparax — MBIIICYHBIX BOJIOKHAX U JIPYTHX —



KOMIUIEKCHI CIelu(UIecKux OeNIKH OCYIIECTBISIOT COKpallleHHWe, MpeBpamias XHUMHYECKYIO
SHEPrui0 B MEXaHM4YecKylo paloTy. JlearenbHOCTh OENKOB BO MHOTOM CBSi3aHa C pPa3HBIMU
HEOCNKOBBIMHM BEIIECTBAMH, W3 KOTOPBIX HAuOONIbIIee OWOIIOTHMYECKOE 3HAYCHHE HWMEIOT
HYKJIGMHOBBIE KHUCIOTHIL. OJHAKO pemanmuM (akTopoM MOJEKYISIPHBIX MEXaHH3MOB BCEX
AKTHUBHBIX MPOSIBICHUN KUZHECATCIILHOCTH SIBJISFOTCSI O€TKU. B 3TOM CMBICIIE TOATBEPKIACHO U
JIETaIM3UPOBAaHO U3BeCTHOE MosiokeHne @. DHrenbca o Oenke, KaKk OCHOBE OMOJOTHYECKOU
dbopMbl BIKEHUST MaTepud. Moliekylnbl OeIKOB B CTPYKTYPHOM OTHOIICHHU OECKOHEYHO
pa3HooOpa3Hbl — KECTKOCTh W TOYHOCTh YHHMKAJIBHOW OpraHU3allMd COYETAIOTCS B HHUX C
THOKOCTBIO U TUTACTUYHOCTRIO. Beé 310 co3maér HeoOo3pumMbIie
(GbyHKIIMOHAJIbHBIE BO3MOXXHOCTH; TIO9TOMY O€NKM U SBUJIUCh TEM HCKIIOYUTEIbHBIM
MaTepuaioM, KOTOPBINA MOCITYKUJI OCHOBOWM BO3HUKHOBEHHS KU3HU Ha 3emiie. benku — oaun u3
OCHOBHBIX TPOAYKTOB THTAaHUSA YEJIOBEKAa M IKUBOTHBIX, OHHU CIYXKaT HCTOUYHHUKOM
BOCCTAHOBJICHHSI 1 OOHOBJICHHSI [IUTOTIIIA3MBI KJIETOK, 00pa3oBaHusi )ePMEHTOB, TOPMOHOB U JIP.
Kak yxxe oTrmeuanoch BbllIe, Oarogapst NENTHIHBIM CBS3SIM aMHUHOKHUCIOTHI 00pa3yroT
oenxu. Monexkyna Oenka moctpoeHa u3 100 uimu Oonee OCTATKOB aMHHOKHCIIOT, KOBaJICHTHO
CBSI3aHHBIX B MOJMMEpHBIC LIeNU. B yenoBeueckoM opraHuszMe 5 MIJTMOHOB O€JIKOB, IPUYEM HU
OJIMH U3 OEJIKOB YEJIOBEKA HE UJIEHTHUYEH C OEJIKOM JH000ro JApyroro »KUBOro opranusma. dacre
0enkoB 00pa3yeT KOMIUJIEKCHI C MOJEKYJIaMU, COJAEpKalluMH cepy, docdop, xKene30, UHK U
Menb. MonekynsipHast Macca OeNTKOBBIX IIeTIel KoJIe0IeTCsl OT HECKOIBKHUX THICSY JIO HECKOJIBKUX
MUJUTMOHOB (B BHpyce TabauHoil Mmo3anku — okojo 40 000 000 monekyn); B UX COCTaB BXOJIST
COTHH (MHOT/IAa — COTHHU THICSY) aMUHOKHUCIIOTHBIX OCTaTKOB. [lOTEeHIMAILHO MHOTOOOpasue
OENKOB OYEHb BEIUKO — KaXKIOMY O€JIKY COOTBETCTBYET CBOS 0Oco0asi MOCIEeA0BaTEIbHOCTH
aMUHOKHCIIOT, KOHTpOJIMpyeMasi reHeTudecku. Ha 1omo 0einkoB MPUXOIUTCS OKOJIO TTOJIOBUHBI
Cyxoii Macchl KieTku. HecMmoTpsi Ha Takoe pa3HOOOpasue O€lIKOBBIX CTPYKTYp A HUX
MOCTPOEHUS HEOOXOIMMBI BCEro 22 aMHUHOKHCIOTHL, 9 W3 KOTOPHIX He3aMeHMMbI, TO €CTb
JOJI’KHBI TIOCTYIATh C MUIIEH YeTOBEKa, OHU HE CHHTE3UPYIOTCS B OpraHU3Me
YEJIOBEeKa, OCTAIbHBIE AMUHOKHUCIOTBI MOTYT OOpPa30BBIBATHCS B HAIIEM OPraHU3ME U3 JAPYTUX
aMUHOKHUCIOT. TakuM 00pa3oM, HEOOXOAUMO OOECIEeYUTh AJEKBATHYIO MOCTaBKY OpPraHU3MY
TUX AMUHOKHUCIOT COOTBETCTBYIOIIMM IUTAHUEM C XOPOIIO COAllaHCUPOBAHHBIM COCTAaBOM
JKUBOTHBIX M PACTUTEIbHBIX OENKOB. DBONBIIMHCTBO pacCTUTENBHBIX OETKOB, AaXKe OYEHBb
BAKHBIX, COJCPXKUT JIUIIb HE3HAYUTEIHLHOE YHCIO0 HE3aMEHUMBIX aMUHOKUCIOT — HMEHHO
MO3TOMY CTPOTHE BereTapuaHiibl (He MOTPEOIAIONUe JaKe SIUIl K MOJIOYHBIX MPOIYKTOB) MOTYT
UCTIIBITBIBATh JCPHUIMT JaHHBIX aAMHHOKHCIOT. HEBO3MOXXHO TIEPEOICHUTh BaXKHOCTH
cOaNaHCUPOBAHHOTO MHUTAHUS Il 0OECMeYeHHs] JOCTAaTOYHOTO YPOBHS BCEX HE3aMEHUMBIX
AMUHOKHCIIOT.

§ 9 Knaccudpukanus 0eakoB

Kaaccuduxanus OenkoB KpailHe 3aTpyJHEHAa WX MHOT0O0OpasMeM U CIOXKHOCTBHIO
Mosiekysl. K mpocThiM Oenkam, COCTOSIIITUM TOJIBKO M3 aMHUHOKUCIIOT, OTHOCST a/i1bOyMUHbI
(AMuHBI anbOyMHUH M CHIBOPOTOUHBIA albOYMHH KpOBH), 2100ynunvl (AaHTUTENAa B KPOBH,
GubpuH), cucmonst, ckreponpomeunsvt (Kepamun BOJOC, KOXH W TEPbEB, KOJLIAZEH
CYXOXWJIHH, 2/1acmun CBA30K).

K cioxHbIM 0ejKkaM OTHOCATCS O€JKH, HMMEIOIIHE caMoe pa3HooOpa3sHOe Ha3HAa4YeHHE B
OpraHu3Me: METAIONPOTEHHbI, JTUIONPOTEHHBI, TJMKONPOTenHbl, (ocdonporennsl u ap. Hebenkopoii
YaCTbIO MOJICKYJI METAJUIOMIPOTEUHOB ABJIAIOTCA MOHBI PA3JIMYHBIX MCETAJIJIOB, K-PbI€ HEJIL3A YIAJINUTh U3
MOJIEKYJIbI OeJIka, He TIOBPEIUB ¢ OeIKOBYIO YacTh. MeTauIonpoTenHaMHy SBJISIOTCS MHOTHE (DEPMEHTHI,
coJieprkanime xene3o (IMTOXPOMBI, KaTallaza), Melb (THpO3WHAa3a), NWHK (AJIKOTOJbACTHAPOreHasa), a
TAKXC ObIXaTCIIbHBIC ITMI'MCHTHI, B T. 4. FCMOFHO6I/IH, MHOTJIOONH H ap. HI/IHOHPOTGI/IH])I MpEACTaBIAIOT
cOo0OW XHMM. KOMIUIEKCH OEJKOB ¢ JUMHIAMH. JIMIOMPOTEHHBI BBIMONHSIOT BaXKHEHITYI0 (QYHKIHIO
JICTIOHUPOBAaHMS W TPAHCIIOPTA JIMIHJIOB, SBISIOTCS HEOOXOIMMOW COCTaBHOM YacThIO KIIETOYHBIX
MeMOpaH. KoHIeHTpanus pasHbIX JIMIIONPOTEHHOB B CHIBOPOTKE KPOBH CIIYXKHT THATHOCTUYECKUM
MPU3HAKOM psijia 3a00JIeBaHM (aTepOCKIepo3a, OXXHUPEHUs | JIp.). belku, B KOTOPhIX HeOelKoBast 4acTh
Hpe/iCTaBiIeHa yriaeBojamu (WM YIJICBOJOM), HAa3bIBAIOT TIJIMKONPOTEMHAMH. [ JTMKOMpOTEeHHAMHU
SIBJISIIOTCSL HEKOTOpBIE (DEPMEHTHI U TOPMOHBI, aHTUTENA M JAPYyrue (PU3HOJIOTHYECKU aKTHBHBIC OCIIKU.



[onararot, 4ro crenuduyeckas aKTHBHOCTh JTHX COCIAMHEHHWH OMNpEAessieTCS WMEHHO YTIIEBOJHOMN
4acThi0 WX MoJeKyn. CIIoKHBIE OETKH, MOJIEKYJIBI KOTOPBIX coaepxkaT ocTaTKd (HochOpHON KHCIOTHI,
NPUCOCTHHCHHBIC

Yarie BCEro K OCTaTKy aMHHOKHCIIOTHI CepHHa (pee — TPEOHHMHA) B MOJMICHTHIHOW IemH Oelnka,
HazpIBaroTcs (ocdompoTenHaMu, TH OEIKHW WIPAlOT BAXHYIO PO B KIETOYHOM Merabommsme. K
dbochonpoTenHaM OTHOCATCS O€IKH OHMONIOTMYECKHX MEMOpaH W KJICTOYHBIX sIep, Ka3eWHBI W p.
[Mpucoeaunenne octatkoB QochopHoil KucinoTel (pochopuimpoBanre) K ST aMUHOKHCIOTHBIM
ocTaTkaM (cepwHa W TpeoHHWHA) Ha C-KOHIIE TOJMIICIITHIHON IEIMH 3PUTEIIBHOTO O€lKa POIOTICHHA W
npeBpanieHue ero B GochonpoTenH UrpaeT CYIISCTBEHHYIO POJb B PETYISIMH aJanTalid 3peHHS K
cBeTy W K TemHoTe. [IpeBpamieHue BakHEHIIMX OEIKOB Mo3ra B (OCHONPOTEHHBI B pe3yibTaTe
bocdoprmpoBaHus MPOUCXOJUT MPU CTUMYJISIIIMK HEPBOB WJIH MPH JACHCTBUM HA HEPBBI ONPEACICHHBIX
HEeUpoOMeIaToOpOB.

ITo ctpykrype Oenku nemsaTcs Ha (PUOPWILIsIpPHbIE (TpEeTUYHAs CTPYKTypa IMOYTH HE
BBIpQXXCHA, HEPACTBOPUMBI, TIPEIACTABISAIOT COOOW JJIMHHBIC TOJUICITHIHBIC IICTH),
rJ00yJasipHble (TpETUYHAs CTPYKTypa XOPOIIO BHIPAKEHA, PACTBOPHMBI) U MPOMEKYTOUYHbBIE
(pubpmmnsipabie, HO pacTBOpuMEIe). [IepBbie BXOMAT B COCTaB COCTUHUTENBHBIX TKAHEH, BTOPHIC
UTPAOT poJib  (EpPMEHTOB, TOPMOHOB, aHTUTE]A. DOYHKIHOHAIBLHO OCJIKH MOTyT OBITh
CTPYKTYPHBIMU  (KOMIIOHEHTBI ~ COCIWHUTEIbHBIX  TKaHEW,  CIM3UCTBIX  CEKPETOB),
TPAHCHOPTHBIMH (TIEPEHOC KPOBH, JIUIUIOB), 3AIIMTHBIMHU (aHTHTENA, TPOMOOOOpa3oBaHHE),
COKpPATUTEJIbHBIMH (B MBIIIEYHBIX TKaHAX), 3alacHbIMH (MOJIOKO, Oe€lok), (epMeHTaMu,
TOpMOHAMH, TOKCHHAMH (3MEHHBIH 5I]1).

§ 10 ®yukuuu 0ejKoB

benky BBIMOJNIHAIOT MHOXECTBO CaMbIX Pa3HOOOpa3HbBIX (DYHKUUN, XapaKTEpPHBIX IS
JKUBBIX OPraHU3MOB. 3/1eCh OyAyT MepeuncaeHbl TJIaBHbIE U B HEKOTOPOM CMBICIIE YHUKAIbHbBIE
JUTSL KU3HEIEATEIbHOCTH YeIoBeKa (DYHKIIMU, HE CBOMCTBEHHBIC WIIH JIMIIb YACTUYHO MPHUCYINE
JIPYTUM KJlaccaM OMOMOIMMEPOB.

Karanutnueckass ¢pynknusi 0enxoB. Bce 10 cux mop OTKpBITbIE OMOJIOrHYECKHE
KaTaJau3aTopbl — (pepMEeHTHI SBISIIOTCS OenkaMu. JTa QyHKIHs OElIKOB SBISETCS YHUKaIbHOM,
HE CBOMCTBEHHOMU JPYI'MM IOJMMEPHBIM MOJIEKYJIaM.

IInTarenbHasi (pe3epBHasi) ¢GyHkums OeqkoB. K TakuMm OenkaM OTHOCATCS Tak
Ha3bIBaE€Mbl€ pE3EpBHBIC OEJIKH, SBIAIOIIMECS HMCTOYHUKAMM TNUTAHUS U1 Pa3BUTUA IUJI0JA;
Oenku sifiia (oBaIbOyMHUHBI) U OCHOBHOM O€NOK MOJIOKa (Ka3eWH) TAaK)Ke BBITIONHSIOT TJIABHBIM
o0pa3oM mNHUTAaTeNbHYIO QYHKIUIO. Psan apyrux OenkoB, HECOMHEHHO, MCIIONb3YEeTCsS B
OpraHM3Meé B KadyecTBE MCTOYHMKA aMHUHOKHCIOT, KOTOpbIE B CBOIO OYE€pellb SIBISIOTCS
NpEe/IIeCTBEHHUKaMU OMOJOIMYECKH AaKTUBHBIX BEIIECTB, PErYIMPYIOUIUX MPOLECCh oOMeHa
BEIIECTB.

TpancnopTtHas ¢yHknus OeiakoB. JlpixatenbHas (QyHKIUS KpPOBH, B YacCTHOCTHU
NEPEeHOC KHUCIOpOoJa, UEIUKOM OCYLIECTBISIETCS MOJEKyJaMu TreMorioonHa — Oenka
SPUTPOLIMTOB. B TpaHcmopTe NUMUAOB MPUHUMAIOT Y4acTHE adbOyMHHBI CHIBOPOTKU KPOBH. Psj
JIPYTUX CBIBOPOTOYHBIX O€JIKOB 0Opa3yeT KOMIUIEKCHI C JKHpaMH, MEIbI0, JKEJIE30M,
TUPOKCUHOM, BHTAMHHOM A M JpYyIrMMHU COCIUHEHHUSMH, oOecreunBas WX JIOCTaBKY B
COOTBETCTBYIOILIME OPraHbI-MHILIEHU.

1 3ammuTHast ¢yHKuus OeaxoB. OCHOBHYIO (YHKIMIO 3allMThl B OpraHU3Me
BBITMIOJHSET MMMYHOJIOTUYECKAsh CUCTeMa, KOTopas o0OecledrMBaeT CHHTE3 CHelU(PUUEcKUX
3alIUTHBIX OETKOB — AHTHTEJ B OTBET Ha MOCTYIJICHUE B OpraHU3M OaKTepui, TOKCUHOB WJIH
BHUpYCOB. Bpicokas cnenuuuHOCTh B3aUMOJEUCTBUSL aHTUTEN C AaHTUTCHAMU (UYXKEPOJHBIMU
BEIIIECTBAMHM) TI0 THITY O€JIOK —

OeIKOBOE B3aMMOJICHCTBHE CIOCOOCTBYET HEWTpamu3aluu WX OMOJOTUYECKOTO IEHCTBUS U
COXPaHEHHIO HOPMAJIBHOTO COCTOsIHUA. B KadecTBe Apyroro mpumMepa 3allUTHON POJIU MOKHO
MIPUBECTU CIIOCOOHOCTh psiia OENKOB KPOBM K cBepThiBaHHIO. CBepThiBaHHE Oelika I1a3Mbl



KpoBU (pUOpHHOTEHA MPUBOJUT K 00Pa30BAaHHUIO CTYCTKAa KPOBH, YTO MPEIOXPAHSIET OT MOTEPH
KPOBHU IIPU PaHEHUSIX.

CoxpaturenbHas GyHKUHS 0eJIKOB. B akTe MBIIIIEUHOTO COKpPAIICHUS U PACCIa0IeHUs
y4acTBYeT MHOKECTBO O€JKOBBIX BellecTB Tena. OJHAKO IVIaBHYIO pOJIb B 3THX >KU3HEHHO
BO)XHBIX MpOIECCaX WIPAIOT aKTHMH M MHO3UH — CHEIU(HUYEcKHe OCNKM MBIIICYHOW TKaHH.
CoxkparutenbHast (QyHKIUS TNpHCYIa HE TOJbKO MBIIIEYHBIM OenkaM, HO M OeilkaM psja
CYOKJIETOYHBIX CTPYKTYp, 4YTO OOECIeYMBaeT TOHYANIINE TIPOLECCH KU3HEACATEILHOCTH
KJIETOK.

CrpykrypHasi pyHkuusa OeqakoB. Jlannas ¢yHkius 6eaKoB MHOroruiaHona. benku co
CTPYKTYPHBIMU (DYHKIUSAMHM 3aHUMAIOT 110 KOJMYECTBY IE€PBOE MECTO CPEIH APYrux OelKoB
Tena yenoseka. LIInpoko pacnpocTpaHeHbl TakKue BaKHBIE CTPYKTYpHBIEC OCNIKH, KaK KOJIJIareH B
COEJMHUTEJILHOM TKaHU, KEPATUH B BOJIOCAX, HOITSX, KOKE, 3JIACTHH B COCYIUCTOH CTEHKE U
np. He MeHee BaKHYIO POJIb BBIIOJIHSIOT OCJNKH B KOMIUIEKCE C YIIIeBoJaMH B (hOpMUPOBAHHUH
psiia CeKpeToB —

MYKOM/IOB, MYIMHOB U T.A. HakoHenm, B KOMIUIEKCE C JuMOUAamMd (B YacTHOCTH,
dbochonmunumamu) OEIKH y4acTBYIOT B 00pa30BaHUKM OMOMEMOpPAH KJIETOK.

T'opmonanbnas ¢yukuusa OeaxoB. OOMEH BeUIECTB B OpPraHU3ME pETYIUpPYETCs
pa3sHOOOpa3HBIMM MeXaHM3MaMU. B 3TOH perymsiuuu BaKHOE MECTO 3aHUMAlOT TOPMOHBI,
BbIpabaThIBaeMbIC B jKeJie3aX BHYTPEHHEH CeKpeluu. Psii ropMOHOB mpecTaBieH OenKkamMu Hin
HOJIMIENITHIaMU, HalIpUMep, TOPMOHBI IMIIO(pHU3a, MOKETyI0UYHOHN JKeIe3bl U Jp.

MOXHO yKa3aTh €IIe Ha HEKOTOpBIE ApYyrue >KM3HEHHO BaKHbIC (YHKIUU OEIKOB, B
YaCTHOCTH, Ha CHOCOOHOCTh OENKOB K COXPAaHEHHIO OHKOTHUYECKOrO JABJICHHS B KJIETKAaX U B
KpoBH, Ha OydepHbIe CBOIWCTBAa OEIKOB, peryaupymoomue (U3NoIorHuecKoe 3HadeHue PH
BHYTPEHHEH cpeibl, U JIp.

DU3UKO-XHMHUYECKHE CBOHCTBA OeJiKa.

Mornekysbl OETKOB UMEIOT MacCy OT AECATKOB ThIC. 10 1 MiH. u Bbime. Tak, pepmeHT
puboHyKJIea3a HMMEeT MOJIeKYJsipHyl0o Maccy 12 700, napIxaTelbHBIH TUTMEHT YIUTKH
remormanun — 6 600 000. DmemeHTapHbI cocTaB OonbimHCTBA OenkoB: 50,6—54,5%
yriaepoaa, 6,5—7,3% Bomopoaa, 21,5—23,5% kucaopona, 15—17,6% a3zora, 0,3—2,5%
cepbl; B cocTaB psaga OenkoB BXomuT u (ocdop. CBeneHus o MOJEKYJISPHON Mmacce W psije
CBOMCTB MoJieKyn OeiaKka MOXXHO IOJIY4HUTb, HUCCIENYS UX OCaXACHHE (CEAUMEHTALUI0) B
yapTpaneHTpudyre, auddysuro, BI3KOCTb, PaCTBOPUMOCTh U cBeTopaccesHue. Bee Oenku c
OY€Hb OOJBIION MOJEKYJSIPHOW MacCOM MOCTPOEHBI U3 00Jiee METKUX YacTHI[ — CYObEIMHHUIIL.
PactBopuMble Oenku — ruapouiIbHbIe KOIOU/IbI, AaKTUBHO CBSI3BIBAIOLINE BOJY; UX PACTBOPHI
001aJaf0T 3HAYUTEITFHON BI3KOCTHIO, HU3KMM OCMOTHUYECKUM JIaBIeHuEM. MoJeKybl OETIKOB HE
IPOXOJAT Yepe3 NOoIynpoHHIIaeMble MeMOpaHbl, 001a/1at0T c1aboi COCOOHOCTHIO K TU(HYy3UH.
benku — amoTepHble AIEKTPONIUTHI, T.K. UMEIOT CBOOO/IHbIE KapOOKCHIIbHBIE (KUCIOTHBIE) U
aMHHHbIE (OCHOBHBIE) rpymniibl. M303/1eKTprYecKkasi TOUYKa pa3IMYHBIX OEJTKOB HEOJUMHAKOBA!
JUIsl anbOyMHUHa IJIa3Mbl KpOBUM OHa paBHa 4,7, nus 3emHa KyKypyssl 6,2. benku umeror
AIIEKTPUUYECKUM 3apsj, U3MEHSIOMUIACS B 3aBUCUMOCTH OT CTPYKTYPbl M peakuuu cpeabl. B
AIIEKTPHUYECKOM TI0JIE paCTBOPEHHBIE OCIKHU IBIXKYTCS (3J1eKTpodope3), MpuiéM HalpaBIeHUE H
CKOpPOCTh JBIDKEHHSI HX HEOJMHAKOBBI. PacTBOpUMOCTH O€NKOB BapbHpYyeT HE MEHbIIE, YeM
npyrue ux cBoicTBa. OJHM W3 HHUX JIETKO PACTBOPSIOTCS B BOJAE, JAPYrHe TPeOYIOT s
pacTBOpeHHs HEOOIBIINX
KOHIIGHTPAIlMi COJIel, TPEeThU IEpPEeXOJIT B PACTBOP TOJBKO IO BO3JACHCTBHEM CHIIBHBIX
menoderd u T.1. M3 pacTBOpoB O€NKM HEOJMHAKOBO OCAXJIAIOTCS OPraHMYECKUMH BELIeCTBAMU
(Hampumep, COUPTAMH) WM  BBICOKMMHM  KOHILIEHTpAaUMsIMH  coyied  (BBICAJIMBAIOTCH).
CyliecTBeHHbIE pa3nuyusi B PAaCTBOPUMOCTH M JPYTHUX CBOMCTBAaX HCIOJB3YIOTCS TpH
BBIJICJICHUN WHIWBUYAIBHBIX OCIIKOB M3 TEX CJIOXHBIX CHCTEM, B KOTOPBIX OHH BCTPEUYAIOTCS B
npupoze. [Tocne ounctku MHOTHE OENIKH CIOCOOHBI KPUCTAIN30BAThCA.

§ 11 Crpykrypa Oesika



Kaxxmomy Oenky cBOWCTBEHHa oco0asi reomeTpuueckas CTpykTypa. llpm ommcanum
MPOCTPAHCTBEHHOM CTPYKTYPHI OOBIYHO OMHUCHIBAIOT YETHIPE PA3HBIX YPOBHS OpPTraHU3AIINU.

[lon nepBMYHON CTPYKTYpoii Oeiika OOBIYHO TOHUMAIOT IOCJIEIOBATEILHOCTD
aMuHOKUCIOT. IlepBuuHas cTpykrypa uHcynuHa Obuia otkpeita @. Canrepom B 194454 ropax;
B HACTOSAIIEE BpEeMs
W3BECTHA MEPBUYHAS CTPYKTYPa HECKOJIBKUX COTeH OenkoB. [locmenoBarenbHOCTh aMUHOKHUCIIOT
ornpezenseT OMoIoruueckyo QyHKIHIO0 Oenka, U 3aMeHa OJHON €IMHCTBEHHON aMUHOKHCIIOTHI
MOJKET PE3KO U3MEHUTH 3Ty QYHKIUIO. B Monekynax 0eIKOB aMUHOKHCIOTHI COSTUHEHBI MEXKTY
coboii mentuaHbIMU CBs3IMU (—CO—NH—) B trHEIHOM MOCIe10BaTeIbHOCTH COCTABIISIONIEH
TaK Ha3bIBAEMYIO MIEPBUYIHYIO CTPYKTYpY Oemka.
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2 3

Ry 2 R Ry
i i i
—_— H;N*(foCIfNH*([H*C*NH*CliH*Cf___ NH*C“H*COOH
R, Ry Rs R,

Jns kaxporo Oenka HE TOJBKO COCTaB, HO U IOCIENOBATEIbHOCTb AMUHOKHCIOT B
NOJIMIENTUIHON LIeNH — MepPBUYHAsl CTPYKTYpa — CTPOro MHIUBUAYAIbHBI; JH000€ 3BEHO
Henu — BIOJHE oOnpeAeiaéHHas aMUHOKHCIOTa. Bce MHOroducieHHble BHJIbI O€NKOB,
CYLIECTBYIOILKE B IPUPOJIE, PA3IUYAIOTCS 110 IEPBUYHOMN CTPYKTYpPE; NOTEHIIMAIBHO BO3MOXKHOE
UX YHUCIO MPAKTUYECKH HeorpaHndyeHHo. Kaxnaplii U3 OeCcuMCIEHHOr0o MHOXECTBa
CYLIECTBYIOIIUX OEJIKOB HMEET OCOOYI0 HAacJIeJCTBEHHO JETEPMHHHUPOBAHHYIO I[EPBUYHYIO
CTPYKTYpY, IPUCYILYIO TOJBKO eMy. MHauBHyanbHas MEepBUYHAS CTPYKTypa KaKJoro Oeika
coXpaHsieTcs B IOKOJEHHUSX Oyarojaps TOYHOW Iepefadye COOTBETCTBYIOIEH HAceJACTBEHHOMN
uHpopManuu. 310 00yCIOBIMBAET CTPOrO0 MHIAMBHUIYaJIbHYIO CHUCTEMY BHYTPUMOJEKYISPHBIX
CBsI3eH, T. €. YHUKaJIbHYIO KOH(popMaruio Oenka. [l aHannu3a mepBUYHON CTPYKTYpHI OEITKOB
pa3paboTaHbl crenuainbHble MeToAbl. Kaxaslii Oesok  XapakTepusyercs COOCTBEHHOM
«XUMHYECKOU Tomorpaduein» u cBoeoOpasHbIMU COUYETAHHUSIMUA MTPOCTPAHCTBEHHO COJIMKEHHBIX
XUMHUYECKHUX Ipynn. YacTh TakuX COYETAHUH CIYKUT (PYHKIMOHAIBHBIMU LIEHTPAMH MOJIEKYJI.
bnarogapsi CTpyKTypHOMY COOTBETCTBHIO, HAIlOMMHAIOIIEMY OTHOILIEHUE KJIO4Ya K 3aMKy
(KOMIUIEMEHTAPHOCTH), (PYHKIIMOHAIBHBIE LIEHTPHI «Y3HAIOT» U U30UPATENbHO MPUCOECTUHSIIOT
BEIIECTBA, Ha KOTOPbHIE COOTBETCTBYIOIIME O€JIKU «yCTaHOBIEHBbD». (DYHKIHMOHAJIbHbIE —
aKTHBHbIC LIEHTPBI
0enKkoB-(hepMEHTOB cCllelU(DUUECKH MPHUCOEAUHSIIOT CYOCTpaThl U AKTUBUPYIOT UX, YCKODPSS U
HamnpaBJisAisd XUMUYECKHE IpeBpalleHusa. Hampumep, npu nepeBapuBaHUM OIpPEACIEHHBIMU
dbepMeHTaMu, HalpUMep TPUIICUHOM, KaX/Iblil 0eJ0K AaéT cBOM HAOOp pparMeHTOB (IIENTHAOB).
[Tpr cooTBeTCTBYIOIIEM HMX pa3[elieHMM Ha JIMCTe OyMaru MOJydaeTcsl «IeNTHAHAas KapTay,
KOTOpasi, N0JOOHO OTHEeYaTKy MaJiblia, XapaKTepHa JUIsl JaHHOro Oenka. PazyieneHue Ha nenTH bl
U ONpefiesieHHe CTPOEHUS] KaKIAOro M3 HUX B OTAEIBHOCTH — OCHOBHOM IyTh paciiupoBKU
NEPBUYHOM CTPYKTYpHI O€JIKa.

IIpoctpancTBeHHass ~ koH(purypauuss  (koHdopMmarus)  MOJUMNENTUAHOM  LEeNU
onpezensercss MNEpPBUYHOM CTPYKTYpOoH U ycinoBUsMH cpeabl. [lpu OOBIYHBIX YCIIOBHUSX
(remmieparypa He Bbime 40°C, HopManbHOE MJaBJICHHE U T.A.) O€IKH XapaKTepU3yHTCS
BHYTPUMOJIEKYJISIPHON yHOPSAJOYEHHOCTHIO. «XpebeT» MONUNENTUIHOW HENd MECTaMU MOXKET
3aKpy4YUBaTbhCAd CHOUPATBbI0 MM OOpPa30BBIBATH IOJHOCTHIO BBITAHYTHIE OTpe3KU. OOBIYHO
OenkoBas MoJieKyia uMeeT GopMy criupayind. ITo Tak
Ha3plBaeMasi BTOPUYHAsl  CTPYKTypa, cTa0win3upyemas  BOJOPOJIHBIMH  CBA3SIMH,
Bo3HMKaomMMu Mexay CO- u NH-rpynmamu. Ha onmH BHTOK crnmpanu npuxomurtes 3,6
AMHHOKHUCIIOTHOTO ocTatka. CyIiecTBYIOT U Apyrue popMbl BTOPUYHOIN CTPYKTYpBI, HAapuMmep,
TpOHas CIUpajb KoJJlareHa M CKJIaquathlil cioi pubpuHa.



Thain 2

AMUHOKHUCIOTHBIE (TMOJUIENTHIHbIE) LENHU, COoAepKallhue aMUHOKUCIOTY LHUCTUH, B
MeCTax €ero pacHoJOXKEeHUs CKperUieHbl IucynbpuaHsiMu cBs3aMu (—S—S—). Kpome
HNeNTUAHBIX M JUCYIb(GUAHBIX CBS3€H, B MOJIEKyJe Oelika eCTh MHOTOYHCIEHHBIE CBSI3U C
MEHBIIICH SHEprueld B3aUMOJCHCTBUSA, HMEIOUIMEe OONbIIOEe 3HAYEHUE [UIS BHYTpPEHHEH
opranmzaiun U ¢GyHkuuonupoBaHus. Cpeau STuUX CBs3edl HauOosiee CYIIECTBEHHBI TakK
Ha3blBaeMble TUAPO(POOHBIE CBSA3M, CO3/AaBacMble HEMOJSPHBIMA OOKOBBIMH TpyNIIaMu
AMUHOKUCJIOT. DTH TPYIIbL, JUIIEHHBIE CPOACTBA K BOJIEC, UMEIOT TEHEHI[MI0O KOHTAKTUPOBAThH
MEXIy co00il BHYyTpH MOJeKyibl. KpoMe Toro, B Mojekyie Oelka MOKHO BBIJICIUTh TaKKe
AIEKTPOCTATUYECKUE B3AUMOACHCTBUS MEXKAY TPYIIIaMU, HECYITUMHU SJIEKTPUUECKUE 3apsbl.

Jucynshuanbie, HOHHBIE U BOJOPOIHBIE CBS3H, a Takke ruapodhoOHOE B3aUMOJIeHCTBIE
3aCTaBISAIOT OOJBIIMHCTBO OETKOBBIX IENEHl CBOpauMBAThCI B KOMIIAKTHYIO TIJ100YJy.
[MonumenTuaHas memb B IIEJIOM «YIIAKOBBIBACTCA» W JKECTKO (DUKCHUPYETCS C TIOMOUIBIO
B3aMMOJICHCTBHUI OOKOBBIX TPYII aMUHOKUCIOT. DTO TaK Ha3bIBaeMas TPeTHYHAasi CTPYKTypa
Oenka. B 3aBHCMMOCTH OT yKIJIQ[KU TIOJMIENTHIHBIX IeTeld GopmMa MOJEKYJd BapbHpPYyeT OT
(puOpuIISIPHOIL (BBITAHYTON, HUTEOOPA3HOIT) 10 100y JIsIPHOIi (OKpYTIION).

Hakxonen, mMHOorme Oenku C 0co0O CIOXHBIM CTPOCHHEM COCTOSIT M3 HECKOJIBKHX
MOJMIENTUIHBIX Ieneil — crnocod MX ymakoBKU HAa3bIBAaeTCS YeTBEPTHUUYHOM cTPyKTYpoii. [Ipu
MIOMOIIM OCOOBIX IICHTPOB
B3aMMHOTO CBSI3bIBaHUS (KOHTAKTHBIX IUIOIIAOK») OINpenenEHHbIe OENKU COENUHSIOTCSA IO
HECKOJIbKY BMecTe (CTpyKTypa 4-ro MOpsAKa) WJIA CO3JAl0T 3HAYUTEIBHO OO0Jiee CIOXKHBIC
CUCTEMBI.

Kondopmanus HEeKOTOPhIX OEIKOB PacKphITa PEHTI€HOCTPYKTYPHBIMHU UCCIIEIOBAaHUSIMU.
Co3nanue ynopsiioueHHOH MpouHOW KOH(oOpManuu Oenka onpenensercs LeIbIMH CUCTEeMaMu
B3aUMOJICCTBUHM, HAXOIAIIMXCS BO B3aMMHOM 3aBUCUMOCTH. CMeEHBI KOH(poOpMaluu Oeska,
BBI3bIBAEMBIE M3MEHEHUSMU CPEIbl WM PEAKUHUSIMH, B KOTOPHIE OHM BCTYIAIOT, CBS3aHBI C
U3MEHEHHEM psaa B3auMmojelcTBuil. KoHpopmalmoHHble NEpexoJibl OXBaThIBAIOT MOJIEKYIY
LEJMKOM MJIM OrPaHUYMBAIOTCS OIpeneséHHbIMU paiioHamu. Ilpu HarpeBaHuu, pe3KoM
MOJIKUCIEHUN CpEeibl U JPYTHX CHJIBHBIX BO3JEHCTBUSIX MPOUCXOAMUT «ILIABICHHE» MOJEKYJIbI
0enKa — TMepexo/l B COCTOSIHUE OeCHOopsAA0YHOro Kiryoka. Moekyina BpeMEHHO WM TOCTOSHHO
TEpsieT CBOIO TPETUYHYIO CTPYKTYpY U «CBOPAYMBACTCS» WM BBINAAAET B  OCAJOK.
Hcnonb30BaHue crupra B Ka4ecTBe Je3UHEIMPYIOLIETo
CPEJICTBA CBA3aHO HMEHHO C TE€M, YTO OH BBI3BIBAET JCHATYypalnio Oenka 1ro0bIx Oakrepuil. Jto,
KaK

MepBUYHaA CTRYETYRa BTOPMUHAA CTRYKTYPA  TPETMYHEA CTRYKTYPa UeTBEpTHIHAA CTRYKTYPA
{LencH ka aMUHOKMENOT) (c-cMpans) (kny 6ok Benkoe)
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IPaBUJIO, BICUET 32 COOOH psii APYrUX MpeBpalleHui, o0Iuii pe3yabTaT KOTOPBIX 0003HAYAIOT
Kak AeHaTypauuio Oenka. [Ipum 5ToM MoOHMKaeTCs pacTBOPUMOCTb, YCHUIIMBAETCS BSI3KOCTh MX
pacTBOPOB, TEPAIOTCS PepPMEHTATUBHBIC U IPyrue OMOIOTHYECKUE CBOMCTBA.

N3yuenue cTpykTyphl Oenka JaéT BOZMOXHOCTh IEPEXOAUTH K UX cuHTe3y. B 1955 Obuta
BBISICHEHA CTPYKTYypa MHCYJIMHA, MOJIEKYJla KOTOPOIO COCTOUT U3 JIBYX CPAaBHUTEIBHO KOPOTKHUX
noymnenTuaHbIX neneit (21 u 30 aMUHOKUCIIOTHBIX OCTaTKOB). Benen 3a 3Tum ObLTa packpbiTa
NEepBUYHAS CTPYKTYpa FeMOTJI00MHA, puOOHYKIIea3bl, TPUIICHHA U psAaa Apyrux O0enkoB. [lyrém
XUMHYECKOI0 CHHTe3a CHayasia ObUIM MOJyYeHBI CIOXKHBIE MENTH/IBI CO CBONCTBAMHU T'OPMOHOB,
3aTeM YJaJoCh CHHTE3UPOBATh TOPMOH WHCYJIWH, HakKoHEN] — (EepMEHT pUOOHYKIIeasy.
[TpaBUIIBHOCTH XMUMHUYECKON (DOpPMYNBI MHCYJIWHA U PUOOHYKJIEa3bl MOATBEPAUIACH TEM, UTO
CUHTETHUYECKHE OEJIKM HE OTIMYAINCh OT MOJIEKYN, HPOAYLUPYEMBIX OpPraHM3MOM, HU IIO
(bU3UKO-XMMHYECKUM CBOMCTBAM, HU MO OMOJIOTHYECKOM aKTUBHOCTU. Y CTAHOBJIEHA MOJHOCTHIO
WIM YaCTHYHO NepBUYHAs cTpyKTypa cBbiie 200 b.

BuocunTes 0esika — mporecc 00pazoBaHus OEIKOB U3 aMUHOKHCIIOT B KJIETKAaX JKUBBIX
OpraHu3MoOB. BbIICHEHME MeXaHHW3Ma 3TOrO MPOIECcca, MMEIOIIEro OrpoOMHOE OHOIOrHYecKoe
3HAYEHHUE,

MO’KHO OTHECTHU K BaXHEHIINM JocTukeHusM Hayku 20 B. buocunres 6enka uaéT npu noMou
O0COOBIX  CJIOXHBIX MEXaHM3MOB, OOECIEUMBAIOIINX  YIIOPSJAOYEHHOE BOCIPOU3BE/ICHUE
cnenn(UIecKoi YHHKATbHOH CTPYKTYpbl. MeXaHW3Mbl 3TH €AMHBI HJIM BeChbMa CXOJHBI IS
CaMbIX pa3HOOOpa3HBIX KJIETOK M OPraHMW3MOB, B HHUX NPUHUMAIOT y4YacTHE HYKIEHHOBBIC
KHCJIOTBI, B ocoOeHHoctu pubonykienHoBbie kuciaorel (PHK). 3Ortor mnpomecc unér c
MCIOJIb30BAaHUEM JHEPIrHH, HAKOIUIGHHON B BHIE aaeHO3uHTpu(ochopHoit kuciaotel (ATD).
buocunTe3 Genka MpoUCXOaUT Ha 0COOBIX PUOOHYKIICONPOTEUIHBIX YacTHIIaX — PHOOCOMAX,
COCTOSIIIMX W3 MOYTH paBHbIX konudecTB pudbocomuoit PHK (p-PHK) u 6enkos. IlepBuunas
CTpYKTypa (IIOCIEA0BATEIbHOCTh AMUHOKHUCIIOT) CUHTE3UPYIOIIUXCS TOJUIENTHIHBIX LIEOYEK
oOecrieunBaeTcs COEAMHEHHEM C pubocoMaMu 0cCO00M MaTpUyHOW, WM WHGOPMAIMOHHOM,
pubonykinenHoBoit kucnotel (u-PHK, wmm M-PHK), koropas coxmepxkutr wuHpOpManuio o
cnenupuYeckoM CTPOEGHUU Oellka, «3aKOAUPOBAaHHYIO» B BHUJAE IOCIEI0BATEILHOTO
pacroyiokeHus: HyKJIeoTua0B, coctaBsonmx u-PHK. Oty uadopmarnuio nu-PHK momygaer ot
nezokcupubonykinenHoBor kucinotsl (JAHK), xpausmeit m mnepenaromieit e€ mo HacleACTBY.
AMUHOKHUCIIOTHI, IPEX/I€ YEM MOIACTh B pUOOCOMBI, aKTUBUPYIOTCS, MoIydast s3Hepruto or ATD
u

o0pa3yst COeIMHEHHWE C aJCHUJIOBOW KHUCIOTOW. (AKTUBUPOBAaHHbIE aMUHOKHCIIOTBHI
MPEJICTaBISIIOT COOOM CMEIIaHHBI aHTHAPUA AMHHOKHCIOTHI U aJeHWIOBOM KHUCIOTHI —
amuHoauunaaenunar.) [lanee, ocTarok JaHHOW  aMMHOKHUCIOTHI ~ NEPEHOCUTCS  Ha
COOTBETCTBYIOIIYIO TPAHCHOPTHYIO pUOOHYKIEMHOBYIO KHcaoTy (T-PHK).

O6a »9TM mpomecca  KaTAIM3UPYIOTCS  OJHUM M TeM ke  (epMEHTOM
(aMHUHOAIMIIaIeHIIIATCUHTEeTa30i, win amuHoanmiT-PHK-cunTeTasoit), crnenudpudyeckum amis
KOKI0OW aMUHOKHUCIOTHI. OmnpenenéHHON aMUHOKHUCIIOTE COOTBETCTBYIOT OJHA WMJIM HECKOJBKO
cnenuduunbix 11 He€ T-PHK. Bee T-PHK cpaBHUTENBHO HU3KOMOIUMEPHBI, COAEPKAT OKOJIO
80 HYKJIEOTHAHBIX OCcTaTKOB. OHU MOCTPOEHBI MO OOIIEMY IJIaHy: B Hayajie ey HaXOJuTcs S-
TyaHUJIOBas KUCJIOTA, a B KOHIIE — YacTO OOMEHHBAIONIAsICS TPYNIUPOBKA U3 JIBYX OCTAaTKOB
LIUTUAUIOBON KHUCIOTHI U aJIeHO3MHA, K KOTOPOMY M IMPHUCOEAMHSIETCS OCTATOK aMUHOKHUCIIOTHI.
Ocrtarok aMHUHOKUCIOTHI, coequHEHHBIH ¢ T-PHK, namee mepenocutcs Ha puOocomsl, rne u
MPOUCXOAUT OOpa3oBaHME MOJUMENTUAHOW 1enoyku . T. o., pubocomHas craaus —
LEHTpaJIbHBIA 3Tan OuocuHTe3a Oenka. B mporecce 6uocuHTe3a pUOOCOMBI COSIUHSIOTCS B
nenoukn npu nomomu u-PHK, o0pasys akTuBHbIE OETOKCMHTE3UPYIOUIUNE CTPYKTYpPhl —
MOJHMPUOOCOMBI, WU TIOJUCOMBI.

n-PHK cunresnpyerca nHa wmarpune JHK. B yHukanpHOM mocnenoBaTeabHOCTH
HykneotunoB JJHK nuueliHo «3amucaHa» reHeTnueckas MHGOpMAIUs O MOCIEA0BATENIbHOCTH
AMHUHOKHCIIOTHBIX OCTaTKOB B IMOJUIIENITUIHBIX IIeTTOYKax Oenka. B HoBooOpazoBanHou n-PHK
MIOJIy4aeTCsl HYKJIEOTHUIHAs I0CJIEN0BAaTEIbHOCTh, COOTBETCTBYromass marpuuHod JIHK,



KOMIUIEMEHTapHasl IOCJIEN0BAaTEIbHOCTb, KOTOpasl OINPEAEIseT NEPBUUHYIO CTPYKTYpPY
CHHTE3UPYIOIICHCS  MOJUMENTUAHON  UEMOoYkd. BkiaodyeHwe  Kakaol  aMUHOKHUCIOTHI
oOycioBnuBaeTcs (KOAUPYETCs) ONPEACIEHHBIMU IPyNIaMHu U3 TPEX HYKJIEOTHIHBIX OCTAaTKOB
(Tpuruieramn). Kax10if aMUHOKHCIIOTE COOTBETCTBYET HECKOJIBKO TPUILIETOB, I KOJOHOB, JUIS
KOTOPBIX TENEPh YCTAaHOBJIEHBI COCTAB U I10CIEA0BATEIbHOCTh HYKJICOTUIOB.

B nomucomax T1-PHK, HarpyxeHHas  aMUHOKHUCIOTOW, TMPUCOEAUHSIETCS K
cooTBeTcTBYOIMM KogoHaMm u-PHK. D10 mpucoenuHenue coBepiiaeTcsi BHYTpH pHOOCOMBI B
CUJIy B3aUMOJICUCTBUS KOMIUIEMEHTApPHBIX OCHOBAaHMM: aJ€HUWHA C YPalWIOM WIM TUMHHOM U
ryanvHa ¢ nurosuHoM. IIpu stom 1-PHK npucoenunsercsa x KomoHy coaepKamumcs B HeEl
KOMILIEMEHTAPHBIM TPUILIETOM, HA3bIBAEMbIM

aHTukosoHoM. Ilo Mepe mpoaBmKEeHHsT PUOOCOMBI IO HyKJIeoTHaHOM memouke u-PHK
COCEIHMM  KOJIOHaM  IIpUCOeAUHAIOTCS  HOBble  Mosekyiasl  T-PHK,  nHarpyxenssle
amuHokucinotamu. [lpenpinymas t1-PHK mnpu sTom ocBoboxmaercsi, HpUCOENUHSAS CBOIO
AMUHOKHUCIIOTY KapOOKCWJIBHBIM KOHIIOM K AaMHHOTPYIIE HOBOH aMHUHOKHCIOTHI C
o0Opa3oBaHHeM NEeNTUIHON cBs3U. T. 0., MONUIIENTHAHAS LIETIOYKa PACTET 110 Mepe MPOABHKEHUS
pubocompl mo u-PHK w© ocBoOOXmaercs IO 3aBEpUICHUM CBOETO CHHTE3a, TIPOUIS
cooTBeTCcTBYIOIMI yyacTok u-PHK, kommiemenTapusiii JaHHOMY cTpyKTypHOMY reny JTHK.

[Ipomecc OmocwHTE3a Oeaka HE HMCUYEPIBIBACTCS OOpa30BaHMEM MOJUIEHITHIHBIX
LIETIOYEK, T. €. CO3/JaHUEM IIEPBUYHOM CTPYKTYpHIL. Jlarnee npoucXoauT CBEPTHIBAHUE LIENIOYEK B
CIIUPAJIHU, UX «YKJIaJKa» U B3aUMOJEICTBHE, U 00pa3oBaHNE BTOPUYHOMN, TPETUYHOM U, UHOT /A,
YETBEPTUYHOU CTPYKTYPHI.

B cBsi3u ¢ BaxxHBIM 3Ha4YCHHEM Oelika pa3pabaThIBAIOTCS HOBBIC METOMBI  TOTYYCHUS
0EeKOB M aMUHOKHUCIOT MNYyTEM MPOMBIIUIEHHOTO MHKPOOMOJOTHYECKOr0 CHHTE3a, T. €.
BbIpallliBaHUEM MUKPOOOB (HampuMmep, IpoxkKel U Ap.) Ha AeMEBOM Chlpbe (Hanpumep, HedTu,
rase u ap.).

AMWHOKHCIIOTHBI COCTaB YCTAaHAaBIHMBACTCA ITyTeM THAPONIH3a Oellka ¢ MOCIeIyIONM
XpoMarorpamyeckuM aHaJIH30M. AMHIHBIE CBSI3H CIIOCOOHBI THAPOJIN30BATHCS KaK B KHCIOH, TaK U B
HIETIOYHOM cpenax. ['maponnu3 MoxeT ObITh YacTUUHBIM (00pa3yroTcsi 6ojiee KOPOTKUE TONUTETTUABI 1
TIETITHIBI ) MITH
HoJHBIM (00pasyeTcs cMech aMUHOKHUCIIOT). [1IMpoko MCTIONb3yIOT YaCTHYHBIA THAPOIN3 MO IeHCTBHEM
(GepMEHTOB TMEeTHTa3, KOTOpblE H30MpaTeIbHO THIPOJM3YIOT NENTHAHBIC CBSI3M BHYTPH OEIKOBOI
MOJIEKYJIBI (SHIOTENTUTA3bI ), THOO0 Ha KOHIIE MU (9K30TICTITHTA3HI).

[TomyueHHyI0 B pe3ynbTare THAPOIN3a CMECh AMHHOKHUCIOT aHAIM3UPYIOT B aMHHOKHCIOTHOM
a"anmzaTope. TakuMm 00pa3oM ompeeNnseTcss aMUHOKHCIIOTHBIN COCTaB OEJIKOB.

Bosiee ClIOXKHBIM SBIISICTCS OTPEIS/ICHHE aMHHOKHUCIIOTHO# MOCII0BATEIbHOCTH, T.€. IEPBUYHON
CTPYKTyphl Oenka. [lepBuUuHas CTpyKTypa OIpenessieTcs IyTeM I0CIeI0BaTeIbHOTO OTIICIUICHUS
AMHMHOKHUCIIOT OT OJHOTO M3 KOHIIOB IeNMM M WX WIeHTU(HKanms. [lepBbiid croco0 OTHIEIIeHHS U
uaeHTudukanun N-KOHIIEBOH aMHUHOKHCIOTHI Obul mpemioxkern Cenrepom (1945), B xoTopoM Oellok
o0pabaTeiBajii TUHUTPOGTOPOCH30JIOM, a 3aTeM THAPOJIU30Balid. bojiee mpocThiM, a mo3ToMy U Ooliee
pacnpocTpaHEHHBIM METOJIOM OIIPEIeNICHHUS IEPBUYHOMN CTPYKTYPBI O€lKa, SIBISIETCS METOJI CTyIIeHYaTon
JNECTPYKIUK DaMaHa ((heHUITHOTHAPAHTONHOBBIHN). [IperMyIIecTBO 3TOro METo/Aa 3aKIFYaeTCs B TOM,
YTO OH IMO3BOJISICT COXPAaHHUTh YaCTh MOJICKYJIbI, OT KOTOPOi Oblia OTIIEIJICHA aMHHOKUCIOTA. Taroke
IIUPOKO W3BECTCH M JAHCWIBHBIA METO/, KOTOpBI OCHOBaH Ha B3auMojeicTBHH N-KOHIEBOH
AMHHOKHCIIOTHI C JTaHCHIXJIOPHUIOM.

B HacTosiee Bpemst 115 OTpeieieHUsl aMUHOKHCIOTHOTO COCTaBa OEIKOB HCIOJb3YIOT
CreaIbHbIe MPUOOPBI —CEKBEHATPHI, pA00TAIOIINE B aBTOMATHIECKOM PEKHME.



