JIABOPATOPHOE 3AHSTHE Ne3

Tema: Xumusi 0M010rMYeCKH AKTHUBHBIX COCINHEHUI. AMHUHOKHCJIOTHI, IeNTH/BI, 0eJIKH
Y4eOHo-nesneBble 3a1a4un: O3HAKOMUTHCS C SIBJICHUSMHU B3aUMHOTO BJIUSHHUS
(GYHKIMOHATBHBIX TPYIII B MOJICKYJIaX aMUHOKHUCIIOT. M3y4nTh XUMHUYECKOE TOBEACHUE
aMHHOKHUCIIOT. O3HAKOMUTBCS C Pa3IMYHBIMU BUJJAMU OPTaHU3AIIUH TTENITHIOB U OEJIKOB B
IIPOCTPAHCTBE.

Ilepeyenb MpaKkTHYeCKUX HABBIKOB.

v/ caMOCTOSITENIbHO pPaboTaTh CO CIPABOYHON W yd4eOHOW JIMTEpaTypoil, MpeBpariaTh
IIPOYUTAHHOE B CPEJICTBO Ul PELLIEHHS TUIIOBBIX 33]1a4;

v/ aKTHBHO HCIIOJb30BaTh HOMEHKIIATYPHBIE MIPABHIIA [0 OPTaHUYECKOM M HEOPraHHIECKOM
XMUMHMH U HOMEHKJIATYpy OPraHN4eCKUX U HEOPraHUUECKUX COEINHEHUI;

v\ Ha OCHOBaHWH TIEPHOJMYECKOTO 3aKOHA U CTPOCHHS JJIEKTPOHHBIX 00OJIOYEK aTOMOB
IIPOrHO3MPOBATh CBOMCTBA UM B3aUMOJICHCTBHE XHMMUYECKHUX JJIEMEHTOB M HX
COCJMHEHMH, TpPUMEHsAEMBbIX B (apMamuu, W pemarb COOTBETCTBYIOIIME ATUM
IIPEBPALCHUSIM KOJIMUECTBEHHBIE 3a/1a4H;

v TPOBOAUTH MPOCTON Y4eOHO-HUCCIIEIOBATENILCKUI IKCIIEPUMEHT HA OCHOBE OBJIAJICHHS
OCHOBHBIMH TpUEMaMH TEXHHKH paboT B Ja0OpaTOpPHH, BBIOJIHATH PACUETHI,
oGOopMIIATH pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIbI

v\ METOAMKON IUIAHUPOBAHHUS W MPOBEICHHS AKCIEPUMEHTA, BKIIIOYAOIIETO CHHTE3 W
crocoObI UACHTU(PHUKAIIMU TTOTYYESHHBIX BEIECTB,

AMUHOKHCIIOTBI — OpraHu4eckue OM(pyHKIIMOHATIbHBIE COTMHEHNS, B COCTaB KOTOPBIX
BXOJAT kKapOokcunbHble rpynna —COOH u amunorpynma —NHo.

R
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Jpyrumu cnoBaMy, aMHUHOKHCJIOTbBI — OPraHUYECKUE KHUCIOTBI, MOJIEKYJIbl KOTOPBIX
colepkar oOAHy wWiIM Heckosbko amuHorpynn (NHp-rpynmsl). SIBistoTcsi OCHOBHBIMH
CTPYKTYPHBIMH JJIEMEHTaMHU OENKOB. AMHHOKHUCIOTBI — CTPOUTENbHBIC OJOKH, M3 KOTOPBIX
CTpOSITCSl OCNKOBBIE CTPYKTYpPBI, MBIIIICUYHBIE BOJOKHA, Hampumep. OpraHu3M HCTIOIb3YeT HX
I COOCTBEHHOTO POCTa, BOCCTAHOBIICHUS, YKPEIUICHUS U BBIPAOOTKH Pa3TUYHBIX TOPMOHOB,
anTuten u pepmenTos. [Tomumo 20 Hanboiee pacnpoCTpaHEHHBIX AMHUHOKHCIIOT, BXO/SIINX B
cocTaB OeNKOB, H3BECTHO CBBIIIE 150 APYrux, KOTOPbIE BCTPEUYAOTCS B PA3IMYHBIX KJIETKAX W
TKaHsX JTMOO B CBOOOIHOM, JIMOO B CBSI3AHHOM BHJIe, HO HUKOTJA HE BCTPEYAIOTCS B COCTaBE
OCIIKOB.

AMMHOKHUCIIOTHl TMOAPA3ACIAIOTCS Ha He3aMeHMMBble (BalUH, JICUIIMH, W30JICHIMH,
TPEOHMH, METHOHUH, (EHWIaNaHWuH, TpunTodaH, ITU3UH, THUCTHUIIUH). He3amenumele
AMUHOKHCIIOTBHI HE CHHTE3UPYIOTCSI B OPTaHM3ME YeTIOBEKa, HO HEOOXOAUMBI JIJIsi HOPMAaJIbHOM
KuzHeaesTenbHOCTU. OHHM JIOJDKHBI MOCTynarh B opranu3sM c numed. Ilpu Hemocratke
HE3aMEHUMBIX AMHHOKHUCIOT 3aJCpXKUBAETCS POCT M pa3BUTHE oOpranusma. OnTuMaibHOE
COJIep’)KaHWEe HE3aMEHHMMBIX aMUHOKHCIOT B THIIEBOM O€lIKe 3aBUCUT OT BO3pacTa, IMojia u
npodeccur YelnoBeKa, a TaKkKe OT JPYTUX NPUYUH. BelKkd MUIM B OpraHu3Me YelnoBeKa
PaCIHICTUIAIOTCS 10 AMUHOKHCIIOT (Tabmuia 1).

Tabmumna 1
Baxneiimme o- AMUHOKHCIIOTEI
HQN—(IZH—COOH

0- AMHHOKHCTIOTHI 00111l (hOpMYyITBI R
AMHUHOKHCIOTA O0603HaueHue -R

[T Gly(G)

T
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ATaHUH Ala(A) -CH3

Banux VaI(V) -CH(CH3)2
Jleiiiua Leu(L) -CHz-CH(CH3)2
[ 1301eHIIH Ie(l) -CH(CH3)-C2Hs
[ [icTenn Cys(C) -CH,-SH
MeTHoHUH Met(M) -CH,-CH;-S-CHj;
Cepun Ser(S) -CH,-OH
Tpeonnn Thr(t) -CH(OH)-CH3
(DeHMIaIaHuH Phe(F) -CH»-CsHs

Tupo3un Tyr(Y)
—CHQ—Q—OH
Tpunrodan Trp(W) —CH; e
| ) | P

o
AcriaparuHoBast Asp(D) -CH,COOH
KICIIOTa
[ 1yramMmuHOBas KHCIOTA Glu(E) -CH,-CH,-COOH
Acnaparua Asn(N) -CH,-CO-NH,
[ 1yramun GIn(Q) -CH»-CH2-CO-NH;
["vcTuaun His(H) —CH
0
I T13nH LyS(K) -(CH2)4-NH2
AprUHIH Arg(R) —{CH,l5—N H_(? =NH
MH,

[ [pon Pro U

l?l COOH

H

OmnpeneneHHas 4acTb aMMHOKHUCIOT, B CBOIO OUEpE/lb, PACIICIUISIETCS 10 OPraHUYECKUX
KETOKHUCJIOT, U3 KOTOPbIX B OPraHM3ME BHOBb CMHTE3UPYIOTCS HOBBIE aMUHOKHUCIIOTHI, a 3aTEM
O0enku. OTAETBHO CTOST TaK Ha3bIBaeMbIC JBE ''MOJy3aMeHHMbIe' aMUHOKHCIOTHI: ITUCTHH
(muctenH) u TUPO3UH. OTIMYAIOTCS OHM OT OCTAIBHBIX TEM, YTO OPraHU3M MOXKET
MCI0JIb30BaTh MX BMECTO, COOTBETCTBEHHO, METHOHMHA U ()eHWIATaHUHA Ui TPOU3BOACTBA
6enka. OcranbHble 13 aMHUHOKHCIOT CHHTE3UPYIOTCS B OpPraHM3ME 4YeJOBeKa B PEaKLHUsIX
TPAaHCAMHHHPOBAHHS. OJTH AaMHUHOKHCJIOTBI — «3aMEHMMBbIe» — aJlaHWH, apTrUHUH,
acraparuH/acrapariHoBasi KHCJIOTa, KAPHUTHH, I[MCTEUH, IMCTHH, TJIYTAMHUHOBAas KHCJIOTA,
[JIyTaMUuH, TJIMIWH, TUAPOKCUIIPOJIMH, MIPOJIMH, CEPUH, TUPO3HH.

AMMHOKHUCIIOTBl BCAChIBAIOTCSI U3 JKENMYIOYHO-KHUILIEYHOTO TpPaKTa U C KPOBBIO
MOCTYIAIOT BO BCE OPTaHbl U TKaHU, T/Ie UCTIOIB3YIOTCS JUIsl CHHTE3a OCIKOB U MOABEPraroTCs
pa3IMYHBIM  TpeBpallleHussM. B KpoBHM TOANEPKUBAETCS TMOCTOSIHHAs KOHLEHTpAaIus
aMUHOKHCIIOT. I3 opranu3ma BbIAENSIEeTCs OKOJO 1 T' a30Ta aMUHOKHUCIIOT B CYTKU. B Mblax,
TKaHH TOJIOBHOTO MO3Ta U MEYCHH COACPKAHUE CBOOOTHBIX aMUHOKHCIIOT BO MHOTO Pa3 BBIIIIE,
YeM B KpPOBH, U ME€HEe NOCTOSAHHO. KOHIIeHTpalMsi aMUHOKHUCIIOT B KPOBHU MO3BOJISIET CYJIUTh O
(YHKIIMOHATLHOM COCTOSIHMM TiedeHH W mouek. CoaepikaHre aMUHOKHCIOT B KPOBH MOXKET
3aMETHO HapacTaTh NpPH HAPYIMICHUSIX (QYHKIMH TMOYEK, JIUXOPAJAOUYHBIX COCTOSIHHSIX,
3a00JIeBaHUSIX, CBSI3aHHBIX C TIOBBIIICHHBIM COACP)KaHUEM OellKa.
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3HayeHWe aMMHOKHUCIIOT HE OTPAaHUYMBACTCS UX POJIbIO B CHHTE3€ TKAHEBBIX OCIKOB.
Kaxnas M3 HHUX BBINOJHSAET B OpraHU3Me CBOM O0COObIe (YHKIMHM, HampaBJCHHbIE Ha
IOJICpKAHUE TOMEOCTa3a OPraHu3Ma.

Banun. OquH 13 riaBHBIX KOMIIOHEHTOB B pOCTE U CHHTE3€ TKaHed Tena. OCHOBHOMU
WCTOYHUK — >KMBOTHBIC MPOIYKTHI. OMBITH Ha JAOOPAaTOPHBIX KpbICax MMOKa3ajiH, YTO BaJHMH
MOBBIIIIAET MBIIICYHYI0O KOOPAMHAIMIO U TOHM)KAaeT YYBCTBUTEIBHOCTh OpraHu3Ma K 0o0JiH,
XOJIOZY U XKape.

I'uctuaun. Croco6CTBYET pOCTY M BOCCTAHOBJICHHIO TKaHEH. B GoNbIIOM KOJIHYECTBE
COJICPKHUTCS B TEMOTJIOOMHE; UCIIOB3YETCsl TP JICYCHUU PEBMATOMIHBIX apTPUTOB, AJJICPTUH,
3B ¥ aHeMHU. HeocTaTok THCTHAMHA MOKET BhI3BAaTh OciIallIeHue ciyxa.

M3oueiinun. [loctapisiercs BceMH MPOAYKTaMH, COJIEPKAIUMH TOJHOLIEHHBIN OEI0K —
MSICOM, MITUILICH, pBIOOH, STIIaMU, MOJIOYHBIMH MTPOTYKTAMH.

Jlelinun. IloctaBnsieTcs BCeMU MPOAYKTaMHM, COJIEPKAIIMMHU TMOJHOLEHHBIH OenoK —
MSICOM, MNTHUIEH, pBIOOH, sifllaMu, MOJOYHBIMH HpoaykTamu. HeoOXomum He TONBKO JUis
CHUHTE3a POTEUHA OPraHU3MOM, HO U JUJISl YKPEIUICHUs] UMMYHHOU CHCTEMBI.

JImzun. OOGecreynBaeT JOJDKHOE YCBOCHHE KaJbIMsl; Y4acTBYeT B 0OOpa30BaHUU
KoJtareHa (M3 KOTOpOro 3areM (OpMUPYIOTCS XA U COCITUHHUTEIbHbIC TKAHU); aKTUBHO
y4acTBYeT B BBIpaOOTKE aHTHUTEN, TOPMOHOB M (epmeHToB. HemaBHue wuccnenoBanus
MOKa3aJIy, YTO JIM3MH, yIy4Ilias oOmMii OajJaHC MUTATENbHBIX BEIIECTB, MOXKET OBITh MOJIE3EH
npu Ooprbe c reprmecom. HemoctaTok MOKET BBIpaXaTbCs B YCTAJIOCTH, HECIIOCOOHOCTH K
KOHIICHTPALIUH, PA3APAXKUTEIBHOCTH, IIOBPEKICHUIO COCYIOB IJa3, MIOTEPE BOJOC, aHEMUU U
po0JieM B penpoIyKTUBHOM cdepe.

MetunonnH. Baxxen B MeTabosin3Me KUPOB U OEIIKOB, OPraHU3M HCIIOJB3YET €€ TaKxKe
IUIL TIPOM3BOJICTBA IIUCTEHHA. SIBJIsIeTCS OCHOBHBIM MOCTABIIMKOM Cynb(ypa, KOTOPBIH
NPEJOTBPAIAET PACCTPOUCTBA B (POPMUPOBAHMM BOJIOC, KOXKM M HOTTEH; CIOCOOCTBYeT
MOHMKEHUIO YPOBHSI XOJIECTEPHUHA, YCHJIUBAs BBIPAOOTKY JIEHUTHHA IEUEHBbIO; TOHMKAET
YPOBEHb JKUPOB B II€YCHH, 3ALIUIIACT IIOYKU; YYaCTBYET B BBIBOJE TSDKEIBIX METAJLIOB W3
OpraHusMa; peryaupyer oOpa3oBaHHME aMMHaKa W OYHMINAET OT HEro MOYy, YTO MOHIKAeT
Harpy3Ky Ha MOYEBOW Iy3bIpb; BO3JCUCTBYET Ha JIYKOBULBI BOJIOC M IOJACPKUBACT POCT
BOJIOC.

Tpeonun. Baxnas cocraBisionias B CHUHTE3€ IIypHUHOB, KOTOPBIE, B CBOIO OYEpElb,
pasiararoT MO4YeBHMHY, TOOOUYHBIN MPOAYKT CHUHTE3a Oeka. BajkHas cocTaBIsromas KoyjiareHa,
3NIaCTMHA W MPOTEHMHA SMalld; y4acTBYeT B Oopb0e C OTJIOXKEHHEM JKHpa B IICUYCHHU;
NoJIep>KUBAET Oojiee pOBHYIO pabOTy MUIEBAPUTEIBHOTO U KUIIEYHOTO TPAKTOB; MPUHUMAET
oO1iee yyacTue B Ipoleccax MeTaboJin3Ma U YCBOCHHUS.

Tpunrodan. fBnsercd nepBUYHBIM 110 OTHOIIEHHIO K HHAUMHY (BUTamMuHy B) n
CEPOTOHHHY, KOTOpBIM, y4aCTBYS B MO3IOBBIX IIpOLECCaX, YIPABIAET alIETUTOM, CHOM,
HacTpoeHHeM U OOJIeBBIM MOPOroM. ECTECTBEHHBIM peTaKcaHT, MOMOTaeT OOpOThCS C
OeCCOHHUIIEH, BBI3bIBasi HOPMAJIBHBIN COH; MOMOTAeT OOPOTHCS C COCTOSTHUEM OECIOKOWCTBA U
JETIPecCUy; TIOMOTAeT NP JICYCHUH TOJIOBHBIX 00Jel MpH MUTPEHSX; YKPEIUIIET HMMYHHYIO
CUCTEMY; YMEHBIIAET PUCK CIIA3MOB apTEpPUM U CEPACYHOM MBIIIIBI; BMECTE C JIM3UHOM
OopeTcs 3a MOHIKEHHE YPOBHS X0JIECTEPUHA.

®enniananuH. lcnosb3yercs OpraHu3smMoM Uil IPOU3BOACTBA TUPO3UMHA M TPEX
BaXHBIX TOPMOHOB — SMHUHAP(UHA, HOPANMUHIP(PUHA U TUPOKCUHA. VMcronb3yeTcs roJoBHBIM
MO3TOM Uil TPOU3BOJACTBA HOPIMMHAP(HHA, BEUIECTBA, KOTOPOE IEpeNaeT CHTHAJIbI OT
HEPBHBIX KIJIETOK K TOJIOBHOMY MO3TY; IOJJICPKMBAET HAC B COCTOSIHUM OOJPCTBOBAaHUS U
BOCIPUMMYUBOCTH; YMEHBIIIAET YyBCTBO T0JI0Ja; paboTaeT Kak aHTHICMPECCAHT U MMOMOTaeT
YIYYIIATE Pa0OTy HaMSTH.

Tupo3un. VMcnonb3yercs opraHu3MOM BMeCTO (peHMIIalaHWHA TpPU CUHTe3e Oenka.
VICTOYHMKH — MOJIOKO, MsICO, pbIOa. MoO3r UCHONB3yeT THUPO3MH TIPH  BBIPAOOTKE
HOpPAMHUHAP(UHA, TOBBIIIAIOIIEI0 MEHTAJIbHBIM TOHYC. MHoOroooemamnue pe3yabTaThl
MOKa3aJI1 TOMBITKY UCTOJIb30BAaTh TUPO3HUH KaK CPEACTBO OOPHOBI C YCTAIIOCTBIO U CTPECCAMH.



HucTnn (uucrenH). Ecan B pannoHe OCTaTOYHOE KOJMYECTBO LMCTHHA, OPraHU3M
MOJKET HCMOJIb30BaTh €r0 BMECTO METHOHHMHA JUIsl IPOU3BOJICTBA OeJKa. XOpolIne HCTOUHUKU
IUCTHMHA — MsCO, pbi0a, cos, oBeC W mIIeHUNa. LMCTMH WCHOJB3YIOT B MHIIEBON
IIPOMBIIIJIEHHOCTH KaK aHTUOKCUIAHT JJIsl COXpaHeHUs BUTaMruHa C B TOTOBBIX MPOJYKTaX.

AJIaHMH. 3aMEHHMMasi aMUHOKMCIIOTA. SIBJIS€TCS Ba)KHBIM HMCTOYHHUKOM 3HEPIUH AN
MBILICYHBIX TKAaHEW, TOJOBHOIO MO3ra M LEHTPAJbHOW HEPBHOM CHUCTEMBI; YKPEIUIAET
MMMYHHYIO CHCTEMY ITyTeM BBIPAOOTKH aHTUTEI; aKTUBHO y4acTBYET B METabOJIM3ME CaxapoB
U OpPraHUYECKUX KUCIIOT.

ApruHmuH. 3aMeHUMas aMUHOKHUCIIOTAa. L-ApruHuH BBI3BIBAET 3aMEAJICHUE Pa3BUTUS
OTIyXOJIeH M pakoBBIX 0Opa3oBanHwmii. Ouuinaer nedeHb. [loMoraeT BbIIEIEHHI0 TOPMOHA POCTAa,
YKpeIUIieT UMMYHHYIO CHCTEMY, COCOOCTBYET BBIPAOOTKE CIEPMBI M TOJIE€3HA MPH JICYCHUN
paccTpoiCTB M TpaBM mouek. HeoOxoaum aisi CMHTE3a MPOTEHHA W ONTUMAIBHOTO POCTA.
Hannune L-ApruauHa B OpraHu3Me CrocoOCTBYET MPUPOCTY MBIIIEYHOM MAcChl U CHM)KEHUIO
YKUPOBBIX 3aI1acoB opraHu3Ma. Taxke MoJIe3eH pU pacCTPONCTBAX MEYEHH, TAKUX, KaK LIUPPO3
nedeHu, HanpuMmep. He pekomenayercs k mpueMy O6epeMEHHBIMH U KOPMSIIUMH JKEHIIUHAMH.

Acnaparus. 3aMeHuMas aMMHOKHCIIOTa. AcCiapariHOBasi KMCJIOTa aKTUBHO Y4acCTBYET
B BBIBOJIE aMMHaKa, BPEJHOIO AJIs LIEHTpaJIbHON HEPBHOU cuctembl. HenaBHue uccienoBanus
[I0KAa3aJy, YTO acllaparuHOBasi KUCJIOTa MOXKET MOBBIILIATH COITPOTUBISEMOCTD YCTAIOCTH.

I'myramuu. 3aMeHnMas aMMHOKMCIOTA. BakeH nns HOpMmanu3alMM YpOBHS caxapa,
MOBBIIIEHUH PpabOTOCIOCOOHOCTH MO3ra, NpU JICYEHUH MMIIOTCHLUH, TMpU JICYCHUU
aJIKOTOJIM3Ma, IOMOTAET OOPOTHCA C YCTAIOCTHIO, MO3TOBBIMH PAaCCTPOWCTBAMH — SIHIICTICHEH,
mu3opeHreil M MPOCTO 3aTOPMOKEHHOCTBIO, HYKEH IPH JICYEHUH S3BbI JKEIyAKa, M
(dbopMupoBaHHE 310POBOTO MUIIEBAPUTEIHHOTO TPAKTA.

I'myraMuHOBasi KHCJIOTa CUYUTAECTCA €CTECTBEHHBIM '"TOIIMBOM" JUId TOJIOBHOTO
MO3ra, YIy4IlIaeT YMCTBEHHBIE CIIOCOOHOCTH, CIIOCOOCTBYET YCKOPEHHUIO JICUEHHUS SI3B,
MTOBBIIIAET COIPOTUBIISIEMOCTD YCTAJIOCTH.

I'auuuH. AKTHBHO yYacTBYyeT B OOECIIE€YEHHMH KHCIIOPOJOM Ipolecca oOpa3oBaHUs
HOBBIX KJIETOK. SIBisieTcss BaXKHBIM YYAaCTHHKOM BBIPAOOTKH TOPMOHOB, OTBETCTBEHHBIX 3a
YCUJIEHUE UMMYHHOM CHCTEMBI.

IIponmu. 3ameHuMas amuHOkMcioTa. [lpenenpHO BakeH UIsl  IIPaBUIIBHOTO
(YHKIMOHMPOBAHUS  CBSI30K M CYCTaBOB; TakXKe  y4acTBYeT B  IOJJICPXKaHHUH
paboTOCIOCOOHOCTH U YKPETJICHUH CEePCUHOM MBIIIITHI.

Cepun. 3aMeHMMas aMUHOKHCIIOTA. YUYacTBYET B 3allaCaHUU IE€YEHBIO M MBIIIIAMHU
IJIMKOTEHA; AaKTMBHO YYacTBYeT B YCHJICHMM WMMYHHOM CHCTeMbI, oOecreunBas ee
aHTUTENaMU; GOPMUPYET KUPOBBIE "4eXJIbl" BOKPYT HEPBHBIX BOJIOKOH.

Jlumenne BceX aMUHOKHUCIIOT MPUBOJUT K COBEPLICHHOHN MoTepe OelKa OpraHu3MoM,
HCTOILEHUIO, NTOJIHOM MOTEPE dHEPruH, MOTEPE BeECa, AaHEMUHU, PA3pYIICHUIO MBIIIL, B CAMOM
TSYKEJIOM CIIydae — K CMEpTH.

§ 1 Knaccupukanuss aMMHOKHMCJIOT

[Mpocreitmmii npeacTaButTens — aMuHOykcycHast kucinota HoN-CH2-COOH (eruyurn)

AMHHOKHUCIIOTHI KJIACCU(DUIMPYIOT MO0 HECKOJIBKUM IPU3HAKAM.
1. B 3aBHCHMMOCTH OT B3aHMHOT0 PACHIOJIOKEHHSI AMIUHO- U KapOOKCUJIbHOI Tpymi
aAMUHOKHCIIOTHI TIOJIpa3ACTSIoT Ha o-,B-,y-,0 U T. 1.
B mpupone Bcrpewarorcs u P-amuHokucinotrel, RCH(NH2)CH,COOH, nanpumep [(-amanun
CH>NH>CH,;COOH, Bxoxsimuii B cOCTaB ITAHTOTEHOBOM KHUCIIOTEI.
2. Ilo xapakTepy yIJ1eBOJAOPOIHOI0 paaMKaga. B 3aBUCMMOCTH OT CTpPOCHHs paauKaia
AMHUHOKHCIIOTBI MOTYT OBITh adu(paTHYeCKHMHI U MUKJIHMYeCKHMH, U3 KOTOPBIX TOJBKO OJHA
(IpoyiMH) HE SIBJSIETCSl apOMaTH4YeCKOH. /IBe aMUHOKHCIIOTBI — THPO3MH W (EHMJIAJaHWUH —
SBIISIOTCS. KAPOOUMKINYECKHUMHU U JBe (TUCTHIMH U TpUNTO(aH) — rerepouMK/JIHYecKHe.



IIpuBeeHHBIE BBIIIE AMUHOKHUCIIOTHI OTHOCATCA K JKUpHOMY pany. IIpumepom apomarndeckoit
AMHHOKHUCIIOTHI MOKET CITYXKHUTb Iapa-aMUHOOCH30Has KUCIIOTa:

HZNOCOOH
-aMUHOOEH30HAd KUCI0Ta

I'ereporknuyeckuii  ¢parMeHT B CTPOCHHMHM MMEIOT CIEAYIOIUE aMHUHOKHUCIOTHI:
THUCTUMH, TPOJIMH, THAPOKCUIIPOJINH, TPUNITO(DaH.
N=C—CH2—LFH—CDDH
H CHN _CH NH,
H T'uctuoun

3.Jlo0 koau4ecTBY KapOOKCHJIBHBIX M AMHUHOIPYNII B COCTaBE aMUHOKHUCIIOT
pa3nuyarT JAUKapOOHOBBIE AMHUHOKUCIOTHI (KMCJIOr0 XapakTepa), T.K. OHH COJep)KaT B
KapOOKCHJIbHBIE ~ TPYIIBl, W JAAAMHHOMOHOKAapOOHOBBIE aMHUHOKHCIOTHI (OCHOBHOI'O
XapakKTepa), B COCTaB KOTOPBIX BXOJUT OOJIbIIIEe KOJTMYECTBO AMUHOTPYIIIL.

MoHOaMMHOMOHOKapOOHOBbIE KUCIOTHI MOTYT COAEPKATh U JApYyrue GyHKIHNOHAIbHBIE
IpyINIbl B cBOEM cocTaBe. Hampumep, ruApOKCHaMUHOKHUCIOTHI (CEPUH, TPEOHUH, THPO3HUH)
U cepocojiep:Kamme aMUHOKHUCIOTHI (LIUCTEUH U METUOHMH).

Ilo xapakrepy paaukaga aMHHOKHCIOTBI —IOJPA3ACISAIOT HAa  HeNoJIsIpHbIe
(ruppododHbIe paguKaibl) U MOJsIpHbIE (THAPOPUIbHBIE PaIUKAIIBI).

K mepBoii rpynmne OTHOCSTCS aMUHOKHCIOTHI Kak ¢ anupaTuyecKuM (ajJaHuH, BaJIUH,
JMeWLIMH, W30JICHIIMH, METHOHUH), TaK W C LUKIMYECKUM pagukaioM ((peHuIamaHuH,
Tpuntoda, MPOJIUH).

Ko BTOpO#i rpynne nmpuHamiekar 0o-aMUHOKHUCIIOTBHI, B paJuKalleé KOTOPBIX MMETCS
NOJIIpHBbIE (PYHKIIMOHAJIBHBIE TPYNIBI KaK CIIOCOOHBIE K MOHM3ALMU (MOHOTeHHbIE), TaK U HE
criocoOHbIe (HeMOHOreHHbIe). [lo3ToMy BTOpYIO TPYIIy HOIPA3IENIAIOT Ha: MOJAPHbIE
He3apsKeHHble (TIMLUH, CEpUH, TPEOHUH, LUCTEMH, THPO3WH, aclaparuH, TIIyTaMuH),
MOJIOKUTEJILHO 3apsiKeHHbIe (JIN3UH, apTMHUH, TUCTUIMH) U OTPHULATEJbHO 3apsiFKeHHbIe
(acmaparuHoBas M TIJIyTaMHHOBBIE KUCIOTHI). B pactBopax ¢ pH>7.0 MoXeT mpoucxoauThb
nosiHas noHmzauusa HS — rpynn nucrenmna m HO-rpynn Tupo3uHa, B pe3yibTaTe Yero OHU
3apsKAOTCSl OTPULIATENBHO.

B Oenkax HMOHOTeHHBIE TPYNIBl paAJMKAIOB, pPACIOJIOKEHHBIE Ha TOBEPXHOCTH
MaKpOMOJIEKYJ I, OOYCIaBIMBAIOT SJIEKTPOCTATUYECKHE B3aUMOJICHCTBUA U 00pa3oBaHUE
ruapatHoi  oGonouku. IlonsipHble HEMOHOTEHHBIE TPYNIBl pPACHOJAraloTcs Kak Ha
MOBEPXHOCTH, TaK U BHYTPH OEJKOBBIX MOJIEKYJ, Y4acTBYysS B 0OOpa3oBaHMU BOIOPOIHBIX
CBSI3€H C JPYrUMU NOJIIPHBIMU I'PYIIIIaMHU.

§ 3 U3omepusi aMMHOKHCJIOT
1. 3oMepus yriepogHoro ckenera
2.M3omepust on0kKeHus1 PYHKIIMOHATBHBIX TPYIIT
3. Ontuueckast U3oMepus
Bce a-amunokucnotsl, kpome riuiuHa HoN-CH2-COOH, conepkaT acumMmmeTpruecKuit
aToM yriaepoja (0-aToM) U MOTYT CYLIECTBOBATh B BHUJIE ONTUUYECKUX M30MEPOB (3€PKAJIbHBIX
aAHTUIOA0B) (PUCYHOK 1).

Pucynoxk 1
COOH COOH
HyN " H IH;
CH; CH;
L D

Bce npupoaHble aMMHOKHCIIOTBI, KPOME IUIMLKMHA, COJAEPXKAT aCHMMETPUYHBIE aTOMBbI
yriaepojia, CyIecTBYIOT B ONITUYECKH aKTUBHBIX MOJU(PUKALUAX U, KaK IPAaBUIIO, OTHOCATCS K
L-psiny. bonpmuHcTBO aMuHOKUCIOT L-psina umeror cnaaxuil Bkyc, a D-psga — ropbkuil uinm
0e3BKyCHBI. AMHUHOKHUCIOTBI D-psima conepxarcsi TOJNBKO B HEKOTOPHIX aHTHOMOTHKAX U B


http://cnit.ssau.ru/organics/chem5/stereo.htm

oOonoukax Oakrepuil (rpamunuauH C, aKTHHOMULUH, MOJUMHUKCHH). OnTHYECKass U30MEpHs
MPUPOJHBIX O -aMUHOKHUCIIOT MI'PAeT BaXKHYIO POJIb B IIpolieccax OMOCHHTE3a Oernka.

Bkyc a-amuHokucaor. Cnaakue L — aMMHOKHMCIIOTHI: TIIUIUH, CEPUH, ITPOJIUH, aJTaHHH.
Acmnaptam ( B 200 pa3 criarie caxaposbl)

I
HOOC—CH; CH—C—NH~-CH-COOCH,

NH, CH.CH.
OCTaTOK L-acmaparnHoBOi KHCIOTBI  OCTAaTOK METHJIOBOTO ddupa
(eHnnananuHa

§ 4 Iloayuenne aMMHOKHCJIOT

MHorue pacteHMs M OakTepUH MOTYT CHHTE3UpOBaTh BCe HEOOXOAMMBIE UM
AMUHOKHCIIOTBl W3 TPOCTBIX HEOPraHMYECKUX COEOUHEHMH. BOJBIIMHCTBO aMHUHOKHCIOT
CHUHTE3UPYIOTCS B TEJE YEJIOBEKA U JKUBOTHBIX U3 OOBIYHBIX 0€3a30TUCTHIX NMPOJIYKTOB OOMEHa
BELIECTB U YycBosieMoro azora. OJHAKo, KaKk y€ IOBOPWJIOCh paHee, BaJlMH, W30JIEHLUH,
JeWLIMH, JTU3UH, METHOHUH, TPEOHUH, TpUNTO(haH, (EHUIATAHHUH - SBJISAIOTCS HE3aMEHUMbIMH,
T. €. HE MOT'YT CUHTE3UPOBATHCS B OPraHU3Me KMBOTHBIX U YEJIOBEKA, U JJOJIKHBI JOCTABIATHCS
¢ numei. CyrouHas NOTPEOHOCTh B3pPOCIOr0 YEJNOBEKa B KAXKIOW U3 HE3aMEHUMBIX
aMUHOKHCIIOT COCTaBJIsieT B cpeaHeM okosio 1 r. Ilpu Hemoctarke 3THX BellecTB (valle
Tpunrodana, TM3MHA, METHOHUHA) WJIM B CIydae OTCYTCTBHUS B IHILE XOTA Obl OJHOU M3 HUX
HEBO3MOXEH CHHTE3 OEJKOB M MHOTHX JIp. OMOJIOTMYECKH BaXKHBIX BEIECTB, HEOOXOJMMBIX
U KA3HU. ['MCTUAMH M apruHUH CUHTE3UPYIOTCS B XKMBOTHOM OpraHuM3Me€, HO JIMIIb B
OTpaHUYEHHOW, MHOTJAa HEJIOCTaTOYHOH, Mepe. LlMucTeMH W TUPO3MH 00pa3yloTcs JHUIIb U3
CBOMX MPEAIIECTBEHHUKOB — COOTBETCTBEHHO METHOHHMHA U (DeHMIIaTaHWHA — U MOTYT CTaTh
HE3aMEHHUMBIMU IIPU HEAOCTaTKE ATHX aMHUHOKUCIOT. HekoTopple aMHUHOKHMCIOTHI MOTYT
CHHTE3MPOBATHCS B )KUBOTHOM OpraHu3Me u3 0€3a30TUCTHIX MPEAIICCTBEHHUKOB MPH TTOMOIIH
mpolecca NepeaMUHHUPOBaHMs, T. €. MEPEHOCAa aMUHOTPYIIBl C OJHOM aMHHOKHMCIOTHI Ha
Ipyryto. B oprannzMe aMMHOKHCIOTHI IOCTOSIHHO HMCIOJB3YIOTCS JUIsl CUHTE3a M PECHHTE3a
O€JKOB M Jp. BEIIECTB — TOPMOHOB, aMUHOB, AJTKAJOUJIOB, KO(PEPMEHTOB, MUTMEHTOB U Jp.
M36BITOK aMHHOKHCIIOT MOJIBEPraeTcsl pacmiany 10 KOHEUHBIX MPOIYKTOB oOMeHa (y 4eloBeka
U MJIEKOTIUTAIOUIUX J0 MOYEBHHBI, JBYOKHUCH YIJIEPOJA U BOJbI), IPU KOTOPOM BBIIEISIETCA
SHEPrus, HEoOXOauMas OPraHM3My Uil TPOIECCOB >KU3HENCATEIbHOCTH. [IpoMexyTOUHBIM
ATAINOM TAaKOT'O pacraja sBIseTCsl 0OBIYHO Jie3aMUHUPOBAHHE (Yallle BCETO OKUCIUTEIBHOR).

CyliecTBYeT LEINbIi PsiJi METOJIOB TOJIy4EHHUSI aMUHOKKCIIOT BHE opranu3ma (in Vvitro).
HauOosbiiee mpuMeHEHHE HAXOMAT TMOJydeHHe M3 OKCHHUTpuioB (cuuTe3 LlTekepa) u
KapOOHOBBIX KHCIIOT.

1. Cunre3 llrekepa 3akirodaeTcs B TOM, YTO K alibJAETHAY NMPUOABISAIOT aMMHAaK U
[IUAHKUCTBINA BOJIOPO/I, 00pa3yIoUIHiics o0 — aMUHOHUTPHI TUAPOIU3YIOT BOJIHOM KHCIOTOM:

R—CHO + HCN + NH3— R-CH(NH32)-CN + H30"— R—CH(NH,) - COOH

[TomydeHne aMHHOKHUCIOT M3 KapOOHOBBIX KHCJIOT BKJIIOYACT [BE CTaHHU:
OpoMupoBaHUEe KapOOHOBON KHCIIOTHI M TMOCIEIYIOUYyI0 00paboTKy o — OpOMIIPOU3BOIHOTO
M30BITKOM aMMHaKa:

R-CH,-COOH + Br,— R-CH(Br)-COOH +NH3z;— R-CH(NH;)-COOH

2. IlonyunTp aMHHOKHCIOTBI BO3MOXHO, HampuMep [JEHCTBHEM aMMHaka Ha
rajoreH3amMeniéHHbIe KapOOHOBbIE KUCIOTHI:

R-CH(CI)COOH+2NH3; — RCH(NH; )COOH + NH,CI,
3. BoccTaHoBI€EHMEM OKCHUMOB MJIM TMAPA30HOB, KETO- UJIU alIbJETUOKUCIIOT:
R-C(= NOH)-COOH — R-CH(NH, )-COOH
4. 3amelieHueM rajoreHa Ha aMMHOTPYIIILY B COOTBETCTBYIOLIUX T'aJIOT€H3aMEIEHHBIX

KHCJIOTax:
R—(FH—COOH + 1INH; — R—(FH—COOH + NH4Cl

cl NH,



5. IlpucoenuHeHneM aMMHUaka K 0, f-HempeenbHbIM KUCIOTaM ¢ oOpa3zoBaHHEM f3 -
AMHHOKHCIIOT:

CH,=CH-COOH + NH3 —-H,N-CH,-CH,-COOH

6. HekoTopsle aMHUHOKHCIOTHI BBLACISAIOT M3 TMPOIYKTOB THIPOJIM3a OOTaThIX HMH
O€JIKOB METOJOM aJcOpOLMH HAa MOHOOOMEHHBIX CMOJaX; TaK BBIICNSAIOT TIYTaMHHOBYIO
KHCJIOTY U3 Ka3eWHa U KICWKOBUHBI 3JIaKOB; TUPO3UH — M3 (pubponHa ménka; apruHuH — U3
KENAaTHHbI; TUCTUIUH U3 OenKkoB KpoBU. HeKOoTOpble aMHMHOKHCIOTHI —MPOU3BOJAT
CHUHTETHYECKH, HAlpUMEpP METHOHUH, JIM3UH M TJIYTAMHHOBYIO KHCIOTY. AMHUHOKHCIOTBHI
MOJIy4atoT B OOJBIIMX KOJIMYECTBAX TAaKKe MHUKpPOOMOJOrHUecKuM cuHTe3oM. Iloctyrienue B
OpraHu3M HE3aMEHUMBIX AMHMHOKHUCIIOT OIPEJeNseTCs] KOJWYECTBOM U aMUHOKHCIOTHBIM
COCTaBOM IHUIIEBBIX OETKOB. DTO CleQyeT YYWUTHIBaTh JUIS OpraHU3allid MPaBUIBHOTO
OOIIECTBEHHOTO THTAaHUS M COCTaBJCHUS pALMOHOB JUIsl pa3HBIX BO3PACTHBIX H
npodeccHoHANBHBIX Tpynn HaceneHus. [loTpeOHOCTh B MHIEBOM O€like MOKET OBITh
MIOJIHOCTBIO TIOKPBITA 32 CYET CMECH AMHUHOKHUCIIOT. DTUM TOJIb3YIOTCS B JICUCOHOM NMUTAHUH.

7. B opranusme (in Vivo) 3aMEHUMBIE aMUHOKHUCIIOTBI CHHTE3UPYIOTCS U3 (l-KETOKHCIIOT
MyTE€M BOCCTAHOBUTEILHOTO AMHUHUPOBAHUS UM TPAHCAMUHUPOBAHUS C aMHUHOKHUCIIOTOM.

§ 5 CBoiicTBa aMHHOKHCJIOT

du3uyeckne CBOHCTBA. AMHHOKHCJIOTBI — O€CLBETHbIE KPUCTAIMYECKUE
BEIIIECTBA, pacTBOpuUMBIe B BoAe; 1, 220—315°C, nmpu miaBieHHMH pasziaratoTcs. XOpOIIo
pacTBOpPUMBI B BOJIE, BOJHBIE PACTBOPHI JIEKTPONPOBOIAHBI. PacCTBOPUMOCTh aMHUHOKHUCIIOT B
BOJIE BapbUpYeTCs B HIMPOKUX Ipeaenax B 3aBUCUMOCTH OT MPUPOJAbI paauKaia W, TJIaBHBIM
o0pa3oM, OT HAIMYHS B MOJIEKyJIe TUAPOPHUIBHBIX I TUAPOPOOHBIX Tpynn. PacTBopuMOCTb
aAMHHOKHUCIIOT B CIIUPTE 3HAYUTEIHHO HUXKE, a B 3upe, XIopodopme U Ipyrux OpraHudecKux
pacTBOpUTENIAX OHM TNPAKTUUYECKH HE PpacTBOPSIOTCS. Bpicokas TemmepaTypa IUIaBICHUS
AMHHOKHUCIIOT CBSI3aHa C TEM, YTO MX MOJIEKYJbl HMEIOT CTPYKTYpYy TIJIaBHBIM 00pazom
aMm(pOTepHBIX (IBY3apsAIHBIX) MOHOB. Hampumep, cTpoeHHe MpoCTEHIneil aMUHOKHCIOTHl —

TJIMIIUHA — MOKHO BBIPA3UTh (POPMYIIOif:
. ‘;'D + 40 + 40
H,.N—CH—C S — H.N-CHyC s H,N—CH €T

B BO/IHBIX pacTBOpax 0.-aMHHOKHUCIIOTHI CYILIECTBYIOT B BUJI€ PABHOBECHOM cMecH
JAMMOJISIPHOT0 MOHA, KATHOHHOM ¥ aHHMOHHOM (opM (puc 2):

Pucynox 2
CuiasHo KMcaas cpeaa | Heditpansnas cpega I CHILRO IMeNoYMHAs Cpena
1. AMHHOKHMCAOTEI ¢ HETHCCOUHHPY UM DAINKATAME
NHs"-CH-COOH +——— NHs'-CH-CO0' — 21—+ NH,-CH-COO'
R R H
CyMMapHEI 3apax = +] | Cymmaprsiii 3apan = 0 i Cymmapnsiii sapan = -1
2. AMMHOKHCI0TE] ¢ AHROEHLIME FPYIIAMHE B PalHKATE
NHy'-CH-COOH +—H— NH,"-cH-c00 — 2 NH,-cH-cOO
Gt S SH
COOH coor cogr
CymmapHsiii 3aps = +1 I Cymmapubiii 3apag = -] [ CymmapHsiii sapsn = -2
3. AMEHOKHCJIOTBI ¢ KATHOHABLIMH FPYONAMHA B PATHKAIIE
NH" - CH-COOH ... R cH-coo — 2, NH,~CH-COO
{CH:vh {Qth l[fr.?Hz}‘
N'H:g M5 MNHz
CymmapHlii sapag = +2 l CymmapHstii sapag = +1 | Cymmapuniii 3apan = -1

[Tonoxenne paBHOBecusi 3aBUCUT OoT pH cpeapl. OOIMM 17151 BCEX 0-aMUHOKHUCIIOT SIBJISETCS



npeobnasaHe KaTHOHHBIX ¢GopM B cuibHOKUCHBIX (pH 1-2) w  aHMOHHBIX — B
cuwibHomenounbix (pH 13-14) cpenax.

3nayenue pH, mpu KOTOPOM CyMMapHBIH 3apsa MOJEKYJIbl aMUHOKHUCIOTHI MU Oenka
paBeH HyJIIO, a KOHIIGHTpauus OWIIOJAPHOTO HMOHA  MAaKCHUMallbHa, Ha3bIBaeTCs
n3odjiekTpuueckoii Toukoi (MIT), a Takoe COCTOSHHE MOJIEKYNBl — H303JIEKTPHYECKHM
COCTOSTHHEM.

JUji1 aMUHOKHCIIOT KHCJ0THOr0 xapakrepa UOT Haxoautcs B CHIIBHOKUCIION cpene (y

acraparnHoBoil kucinoTel pH=2.8, riayramuHOBO# -3.2), HeHTPaJbHOr0 XapakTepa — B
caboOKUCIION cpesie, OCHOBHOI0 XapakTepa — B CUJIbHOIIENO4YHOH ( y nm3uHa — pH 9.6, y
aprununa — 10.8 ).
B NOT monekyna He nepeMelniaeTcs B IOCTOSIHHOM JIEKTPUYECKOM TOJI€ HU K KaTOMy, HU K
anoxy. Ilpu pH nmwxe UDT o- aMHHOKHCIOTA 3apspKaeTcsl MOJIOKHUTEIBHO U JBUKETCS K
karony, npu pH Beie UOT npuoOperaer oTpunatenbHBIN 3apsi U IBUXKeTcs K aHody. Ha
3TOM OCHOBAaHO pa3/ejCHUE AaMHMHOKHUCIOT M OEJIKOB MeEToAaMu HJIeKTpodopesa u
MOHOOOMEHHOM XpoMmaTorpaduu, KOTOpbEe MO3BOJISAIOT HISHTU(GUIMPOBATH U KOJUYECTBEHHO
OTIPENICNIUTh UX COJIEP)KaHUE B PACTBOPAX U OMOJIOTUYECKUX HKHUIKOCTSIX.

§ 6 XumMnueckne cBOMCTBa AMMHOKHCJIOT

AMUHOKHCIIOTHI MPOSBIISIOT CBOMCTBA OCHOBAHMH 3a CHYET aMHHOIPYIIBI M CBOWCTBA
KHCJIOT 32 CYeT KapOOKCHJIBHOW TPYIIBI, T.C. ABISAIOTCS aM(OTepHbIMH COCIUHEHUSAMHU. B
AMHHOKHUCIIOTaX KaK reTepo(yHKIIMOHAIBHBIX COCAMHEHHUSIX MOXHO BBIJCTUTH CIETYIOLIHE
peaKkIMOHHBIE IEHTPBI: KapOOKCWiIbHAs rpynmna  (3JeKTpoQUIbHBIA), aMHUHOTpYIa
(HyKI1€0(MIIbHBIN) U paIuKal.

Peakuum, nporekampmnye no KapooKCH/JIbHOM rpymie.

Kak kapOOHOBbIE KHCIOTBHI OHM 00pa3yroT (PyHKIIMOHAIbHbBIE TPOU3BOIHBIE:

a) conu

H2N-CH2~COOH + NaOH — H,N-CH,-COO"Na" + H,0

0) cioxHBIE H3PUPHI

H+
H,N-CH, COOH + C,;H,0H ——> H_N-CH,-COOC,H; + H,0
HHH KapGOKCHHLHOﬁ TpYIIIbI XapaKTCPHBI pCaknuun ANUJIUPOBAHUA: npu
B3aHMOHeﬁCTBHH CO CIUPTaMu B MIPUCYTCTBUH CUJIIbHBIX KHUCJIOT 06pa3yIOTC$I CJIOKHBIC 3(prBI:

RCHCOOH + CH;0H ML) RCHCOOCH; . RCHCOOCH

NHg NH{CI~ NHs

MeTHnosni#
3PHp o-aMHHO-
" KHCJOTH

Takum o0pa3zoMm, B KHCIOW cpele, KOTJa aMUHOTpyIIa OJIOKUpOBaHA IMPOTOHOM,
AMUHOKHCIIOTHI BBICTYIIAIOT AUJIMPYOIIMM PEareHTOM, T.€. JOHOPOM allUJIbHOW IpyNnel, a B
IIEJIOYHON Ccpejie 3a CYeT CBOOOJHON aMHHOTPYNIBI OHH BBICTYHNAIOT aKIENTOPOM alMJIbHON
IPyNObBl OT CHJIBHOTO AaIlMJIUPYIOLIET0 peareHTa, HampMmep, XJIOpaHTuApuaa KapOOHOBOH
KHCJIOTBI, IPH 3TOM 00pa3ytoTcst N- anuibHbIe IPOU3BOAHBIE AMUHOKUCIIOT.

ROH—COOH  +  Cl=0=0CyHg — 57> ROH-0-0—0~-00:Hs
NHX . e XHN O 0
Sawmuwennas St xnopdopmnat Cuowanssd
G-AMHHORHCAOTE aHruapA

Oo0pa3oBaHue raJoreHaHruaApUAoB. [Ipu neiicTBUYM Ha AaMUHOKHCIIOTHI € 3aIUIEHHON
aMUHOTPYIIION OKCUI-TUXIIOPUIOM CEPbI (XJIOPUCTHIM THOHUIIOM) MJIM OKCHI-TPUXJIOPUIIOM



docdopa 0Opa3yroTCs XIOPAHTUAPUIBI 3ALTUIIICHHBIX aMUHOKHUCIIOT:

SOCL5 ww POGL
RCH—COOH —2t 0 =32 Rcu—c’f_o
CH3CO—NH CHgco—NH O

XJOpaHTUAPHIBl ~ AMHHOKUCIOT  Oojiee  pEeakIMOHHOCHOCOOHBI B peaKIHsX
HYKJICO(PUIBHOTO 3aMeIleHHs], YeM aMUHOKUCIIOTHI, HalIPUMEp, B PEAKIIUAX C aMMUAKOM :

R — CH(NH,) - COCI + NH3— R — CH(NH,) — CONH, + HCI

Ota peakinuss MMEET BaXXHOE 3HAUEHHUE JUId OOEe3BpPE)KMBAHUS aMMHUAaKa B KIIETKE,
oOpazylolierocs B mpoleccax JAe3aMUHUPOBAHMSI aMUHOKHUCIIOT, aMUHOB U aMHUJIOB.

JlexapOoKCcHIMPOBaHMEe — BAXKHBIM MyTh paclaja aMUHOKHUCIOT B OpraHusme. B a-
AMHHOKHCIIOTaX 3JeKTpoHoakuenTopHas rpymna — NH3® pacnosnoxena B o-TonoskeHHH K
rpynne — COO’. D10 BBI3BIBAET CUIIBHYIO MOJISPU3ALMIO CBSI3M MEXIY aTOMaMH yriepoja U
crocoOCTByeT ee pa3priBy ¢ oOpazoBanueMm COy, T.e. AekapOoKcuIMpoBaHuio. B opranusme
peaknus  KaTalu3upyercss  JeKapOOKCHIIa3aMH, aKTMBHOCTb  KOTOPBIX  OMpeAessieTcs
nupugokcaibocarom. B pezynbrare n1exapOOKCUINPOBAHUS U3 0-aMUHOKHCIOT 00pa3yroTCs
OMOTEHHBIE AMUHBI.

AHAIIOTUYHO MPOUCXOAUT 00pa30BaHUE rMCTaAMUHA U3 THCTUANHA, a U3 TpunTodaHa —
TpUIITAMUHA U CEPOTOHHHA.

N N—y
<3-CH2— CH=COOH —=> <—>-GHQ—CHQNHQ
N LH‘_’ : N

h ‘ u
TueTuamu FucTammu

I'uctamMmuu o0nagaeT HIMPOKUM CIEKTPOM (DU3UOJOTHUECKOTO JIEHCTBUA: pacIIUpseT
KallWJUISIPbI, YCKOPSAET MPHUTOK JICHKOIMTOB B OvYar BOCIHAJICHUS, CIOCOOCTBYET aKTHBHU3ALUU
3aIUTHBIX CUJI OPraHU3Ma, YCHIIMBAET CEKPELUIO COJITHOM KUCIIOTHI B JKEIYAKE, UMEET MPSAMOE
OTHOIICHHE K SIBJICHUSM CEHCHOWIM3AIMM W JECEHCHOWIM3ALUU, BIMSIET Ha PELENTOPSI
COCYJIOB, SIBIISISICH HEHPOMEIMATOPOM, YJacTBYET B OOJIEBOM CHHJIPOME.

Peaknuu, nporekaomue no amuHorpynme. IlogoOHO amMHHAM, aMHHOKHCIIOTHI
pearupyroT ¢ KUCJIOTaMH ¢ 00pa30BaHUEM COJIeH aMMOHUS:

H,N-CH,-COOH + HC1 — [H3N-CH,—COOH]*CI

Peakiust amuimpoBaHusi MpPOTEKaeT B CIA0OLIETOYHOW cpene, HCHOJb3yeTcs I
3aIIUTHl AMUHOTPYNIbI:

HOOC - CH(R) -NH; + R; - COCI — HOOC - CH(R) - NH - CO -R; + HCI

Peakuus anxkuaupoBanus (U1 3aIlIUThl G-aMHUHOTPYIIIIBI)

H>N — CH,—COOH + R;—-Hal— R; —-NH - CH, — COOH +H-Hal

Peaknus ¢ azorucroil kmciaoToii. [1og0o0HO NEepBUYHBIM aMHMHaM, aMHHOKHCIIOTHI
pearupyroT ¢ a30TUCTOM KUCIOTOMH, IIPU TOM aMHUHOTPYIIa IPEBpaIlaeTCs B THAPOKCOTPYIITY,
a aMMHOKHCJIOTa — B TMIPOKCUKHUCIIOTY:

H2N-CH(R)-COOH + HNO; — HO-CH(R)-COOH + N1+ H,0

W3mepenne oObeMa BBLACIMBIIETOCS a30Ta IO3BOJISIET ONPEACIUTh KOJIMYECTBO
aMHHOKHUCIIOTHI (MeTo 1 Ban-Craiika).

AMUHOKHCIIOTBI MOTYT pEarhupoBaTh CO CIHUPTAMH B TPUCYTCTBUU Ta3000pa3HOro
XJIOPOBOJOPO/IA, IPEBPAIAsCh B CIOXKHBIN 3pHp (TOUHEE, B XJIOPOBOJOPOAHYIO COJIb 3PHpa):
H,N-CH(R)-COOH + ROH ——H,N-CH(R)-COOR' + H,0.

JJIMMUHMPOBAHUE — TMyTh TpaHCcHOpMALMU aAMHUHOKUCIOT C (DYHKIMOHAIBHOM
TPYIIOH B B-110JIOKEHUH.



TayTromepun

R—CH—~CH—COOH — R GH==CI:-—COOH _—

X NH HoN
SHAMHHHBIA
p-3awewennan o nota GparueHT
X= OH, SH
b
H,O .
= RCHg COOH —>*— RCHyt—C+COOH e ROHZ-(!T—CDOH
|
HN HMHHOrpynna H2N QO

HapGunon- o-OKcoruenoTa
aMWHHAR rpynna

o -UMuHOKKHCAOTA

C aapaerugamu. C GpopmanbaeruoM B ciaboIenoyHol cpee aMUHOKHCIOTHI JIETKO
NEePexoaiaT B MOHOAQHHOH, COJIEpXKAIUil CBOOOAHYIO aMUHOTPYIIITY, TO3TOMY JIETKO BCTYIAIOT B
peaKknuio HYKJICO(PUILHOTO NPUCOEOUMHEHUs K Qopmanpaeruay. llpum BzaumoneiictBum o-
aMUHOKHCIIOT C almbAeruaamMu oOpa3yroTcs 3aMmenieHHbie nMUHBI (ocHOBaHus [udda) uepes
CTauIo 00pa3oBaHMs KapOWHOJIAMHHOB.

R—CH—COOH + O=CH—R -+~ R—CH—COOH —hg R—CH—COOH

NH; NH—CHR N=CHR
: " )
a-AMUHOKHCAOTA Adbaerua Kap6unoaamun 3aMmeilleH i
HMHH (OCHOBAZ-
nie Uindda)

Am@oTepHbII XapakTep 00 —aMUHOKHUCIIOT HE TI03BOJISIET HEMOCPEACTBEHHO MPOBOAUTH
TUTPOBAHUE UX WICJIOYBI0O B AHATUTUYECKUX Leiax. [Ipu B3auMOAECHCTBUM aMUHOKHUCIOT C
(dopMaIbAETHAOM  TOJIy4alOTCS  OTHOCHUTENBHO  yCTOWYMBBIE KapOuHONMamMuHbl — N-
METHJIONIbHBIE TPOU3BOJHBIC, B KOTOPBIX HaJMYUe CBOOOJHONH KapOOKCHIIBHOW T'PYIIIbI
II03BOJISAET IIPOBECTH TUTPOBAHUE LIEIOYBIO.

R—CH—COOH + HyC=0 —» R—CH—COOH
|
NH, NH—CH;OH

- AMHKOKHCAOTA Gop- N-meruaonsHoe
Maabje- NPOH3BOLHOE
THi @-aMHHOKHCAOTH

B Takux mpou3BOAHBIX aMUHOKHCIIOT OCHOBHOCTh aTOMa a30Ta CHJIBHO TOHIKEHA, 4TO
MO3BOJISICT UCIOJIB30BATh 3Ty PEAKIHUIO JUIS KOJMYECTBEHHOTO OMPEICNCHHS O-aMUHOKHCIOT
metogoM  CepenceHa. CrnocoOHOCTP  aMHHOTPYNII B~ aMHUHOKHCIOTaX W Oenmkax
B3aMMO/ICHCTBOBATh C (OPMAIBIACTUIOM HPUBOIUT K HEOOpPaTUMOW JeHaTypaluu OENKOB.
OTUM  OOBSICHAETCS BBICOKAas TOKCUYHOCTh (OpMAIBJETHAA M €ro CTEePHIM3YIOIIas
CIIOCOOHOCTD.

O6pa3zoBanue JIH® - npou3BOAHBIX. AMHUHOKHCIOTHI oOpasyior ¢ 2.4-
IUHATPO(TOPOEH30JIOM OKpallleHHbIE B JKEITHIM LBET JUHUTPO(EHHIbHBIE MPOU3BOJHBIC
(JAP®-npon3BoHbIE), paCTBOPUMBIE B OPraHUYECKUX PACTBOpUTENAX. OHM 3KCTparupyrorcs
U3 PEAaKUMOHHOM CMECH OpPraHMYeCKMMHU pACTBOPHUTEISIMH M HCHOJB3YIOTCS  JUIA
UACHTU(DHUKAIIMHA XpPOMATOTpahUIECKUMU METOIAMHU.

JlaHHas peakiust MPOTEKaeT M0 MEXaHU3My HYKJICO(PUIBLHOTO 3aMEIleHUs B
OeH30IbHOM KoJiblle. Takoe 3aMelleHHe CTAaHOBUTCS BO3MOXKHBIM 32 CYET BIMSHHUS IBYX
CHJIBHBIX 3JIEKTPOHOAKIIEITOPHBIX HUTPOTPYIII:

NO NO,
OQN@(:? ﬁHQ—gH-COOH 9 o,n—@-uu—qu_c,oo“

R

2,4-Aunurpo-
fTopGexson
(AH®B)

AH® -nponasognwe
O -aMHHOHMCAOT



Je3aMuHupoBaHue, oOTHICIUICHUE (dnUMUHUpoBaHue) amuHorpymmsl (NHz) wu3
OpPraHUYeCcKUX COCTUHEHUH. J[e3aMUHMPOBAHME COMPOBOKAACTCS 3aMEIICHUEM aMUHOTPYIIIIbI
Kakoi-nmubo np. rpymmoit (mampumep, H, OH, OR, Hal) nnu oGpa3oBanreM ABOIHOHN CBS3H.
Jle3auMHUHUPOBaHKUE MPOU3BOMIAT, B YACTHOCTH, ACHCTBUEM Ha MEPBUYHBIE aMUHBI a30THCTON
kucinotoi. Ilpu srom u3 amudarndeckux aMuHOB oOpasyrorcs cnupthl (I) u oneduns (ID),
HarpuMmep:

NH, _HNOL)|—IH’ CH;OH+I, +Hgo_
— LCH, +I, +2H,0

Jle3aMMHUpPOBaHHE LUKIOATU(PATUIECKUX aMUHOB COTIPOBOXKIACTCS PACUIMPEHUEM HITH
CY)KCHHEM IIMKJIAa. ApOMAaTHYECKHE aMUHBI JAIOT C a30TUCTOM KUCIOTOH (B HPUCYTCTBHH
CHJIbHBIX HEOPraHMYECKMX KHCJIOT) JAMA30HUS COJHM. Takue peakuuu, Kak TUAPOJIU3,
THJIPOT€HOJIN3, PACIICTUICHHE YETBEPTHYHBIX AMMOHHMEBBIX COJICH, MUPOJUTHYECKUE W Jp.,
TaKKe NPUBOAAT K pEaKkIMu Je3aMUHHUTPOBaHMs. BakHyl0 posib HrpaeT 3Ta peakius B
mporeccax IKU3HEACATENIbHOCTH JKMBOTHBIX, PACTEHMH © MHKpPOOpraHm3MoB. Jlng o-
AMHHOKHUCIIOT XapaKTepHO OKHCIUTEIbHOE JIe3aMUHHPOBAHUE. ¢ 00pa30BaHUEM aMMMaKa U -
KETOKUCIOT. OKUCIUTENFHOMY JI€3aMHUHHPOBAHUIO TMOJBEPraloTcs Takke aMHHbBL. OKCHAA3bI
OPUPOJHBIX ~ AMUHOKHCIOT, KpoMe TJIyTaMaTAerHApOreHasbl, Je3aMuHHUpyomei L-
IJIyTAMHUHOBYIO KHCJIOTY, B JKMBOTHBIX TKaHAX Majo akTUBHbI. [losTomMy OonbmuHCTBO L-
AMHHOKHUCIIOT ~TIOJIBEPraeTcss HEMpsSMOMY J€3aMUHHUPOBAHUIO MYTEM IPEIBAPUTEIHHOTO
NepeaMUHUPOBAHUS C 00pa30BaHHEM TJIYTAMUHOBOW KHCIOTBI, KOTOpasi 3aTeM IpEeTepreBactT
OKHCIUTENbHOE J1e3aMUHUPOBAHNE WIM Jp. TpeBpaiieHus. p. THUMbI Je3aMUHUPOBAHUS —
BOCCTAHOBMTEJIBHOE, THAPOIUTUYECKOE (Ie3aMHUHMPOBAHUE. AMUHOIPOU3BOIHBIX IYPHHOB,
NUPUMUIMHOB U CaXxapoB) M BHYTPHUMOJEKYISIpHOE (JI€3aMUHMpPOBAHME. TUCTHIMHA) — B
Oo0JIbIIEH CTENEeHN PacIpOCTPAHEHBl Y MUKPOOPraHU3MOB.

BHyTpuMoOeKkynsipHOE 1e3aMUHUPOBAHNE
R-CH; — CH(NH3)- COOH— R-CH=CH-COOH + NH3

0,3 — HeHACBIII[EHHAs KUCIIOTa
I'uaponutHyeckoe 1e3aMUHUPOBAHUE
R-CH(NH;) - COOH +H,0 — R - CH(OH) — COOH + NH3

0 - OKCUKHCIIOTa
OxucnuTensHOe Ae3aMUHUPOBAHHE
R-CH(NH;) - COOH +1/2 O,— R -C(O) — COOH + NH;
0-KETOKHUCIIOTA

IlepeamuHupoBaHue, TPAHCAMMHHUPOBaHME, OOPATUMBIN MEPEHOC AMUHOTPYIIIIBI (—
NH3) oT aMHUHOKHUCIIOT MJIM aMUHOB K OKCOKHCJIOTaM:

>(_‘H — NHs+R—CO—COOH =

CoHs

- >c =0+R—CH (NH:)—COOH

Peakiust ~ (epMEHTAaTUBHOTO  MEPEaMUHHMPOBAHUS ~ HMIPaeT  POJib  BAKHOTO
MIPOMEKYTOUYHOTO 3BEHA B MpOIEccaX CHHTE3a M JI€3aMUHUPOBAHMS MHOTHX aMHUHOKHCIOT Y
KUBOTHBIX, PACTEHUHl ¥ MHKPOOPTraHU3MOB. BOJBIIMHCTBO NPHUPOTHBIX AMUHOKHCIOT
CUHTE3UPYETCs B TKaHAX MYTéM InepeHoca NHo-rpynmsl OT TiIlyTaMHMHOBOM KHCIOTBI —
HAYaJIbHOTO MPOJIYyKTa YCBOCHHS a30Ta — Ha pa3InYHbIe OKCOKHCIOTHI. ObecneunBas ObICTpoe
B3aMMOTIPEBPALICHUE PA3IINYHBIX AMHUHO- U OKCOKUCIIOT, PEaKIMH TepeaMUHUPOBAHUS UTPAIOT
BAXHYIO POJIb B PETYSIIMUA U CONMPSDKEHHMM OOMEHAa aMUHOKHCIIOT M YIJI€BOJOB, (hepMEHTHI
NepeaMUHUPOBAHUSA— aMHUHOTpaHC(epa3bl MMEIOTCS BO BCEX KHUBBIX KieTKax. OmnucaHo
CBBILIE 55 pa3nMyHBIX aMUHOTpaHC(epas, KaTAIM3UPYIOUINX 3Ty PEaKIHI0 BCEX M3BECTHBIX
IPUPOJHBIX AMHHOKUCIOT W psfa OuoreHHsIXx amMuHOB. Kodepmentom ammuHOTpaHcdepas
ABIISICTCS IPOM3BOJIHOE BUTaMuHa Bg — mupuaokcanbdocdar, Urparonifii poib mepeHoCcurnKa
NH2-rpynmer . Pe3koe moBbIIeHHE COAEp)KAaHUS HEKOTOPBIX aMHMHOTpaHcdepa3 B Ijia3me
KPOBH OOJIBHBIX CIYKUT JAUATHOCTHYECKUM MPHU3HAKOM IPHU MOPAKECHUSAX TEUCHH (T€HNaTUTHI),
cepaua (MH(apKT MUOKap/aa), MBI (TPaBMbI, MUOAUCTPOpHUECKUE 32a00JICBAaHMS).
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Kpome Toro, BO3MO>KHO B3aMMOAEHCTBHE aMUHO- U KapOOKCHIIHOM TPy KaK BHYTPU
OJIHOM MOJIEKYIBI (BHYTPUMOJIEKYJIIpHAs PEAKIIMs), TAaK U PUHAUIEKAIINX Pa3HBIM
MOJIEKYJIaM (MEXMOJIEKYJIIpHas peaKLns).

[Ipu HarpeBaHWU B CyXOM BHJE Pa3IUYHbIE aMHUHOKHUCIOTHI BEAYT ceOs MO pazHOMY.
Tax, 0-aMUHOKHUCJIOTHI o0pa3yroT LUKINYECKHE TUMENTH]IBI, Ha3bIBa€MbIe
AUKETONMHUIIePA3ZMHAMM:

R —CH—COQH)

[
‘ ¢ R N o
HPN  ——>
NHZY * LD | 20
<H oc — CH—R
S ° T ]
H

B -aMMHOKHUCIIOTHI IPETEPIIEBAIOT Ie3aMUHUPOBAHUE:
CH3-CH2-CH(NH2)-CH2-COOH — CH3-CH=CH-CH;-COOH + NH3

O - aMUHOKHCJIOTHI ITPEBPAIIAaOTCA B UKIIMYCCKUC BHYTPHUMOJICKYJIAPHBIC IICIITU/IbI-

JaKTaMbI.
N o
y B
B a t
(|JH2—CH2—CH27COOH Wg
k2 N\
H

IIpakTueckoe 3HAUEHUE UMeeT BHYTPUMOJIEKYIISIPHOE B3aUMO/IENCTBUE
(GYHKIMOHATBHBIX TPYII €-aMHUHOKAIIPOHOBOM KHUCIIOTHI, B PE3y/IbTaTe KOTOPOro 00pa3yeTcs €
-KanpoJjakTam (IOJIyIPOAYKT AJIs OJIy4YEHUs KallpOHa):

oy CH, = ha
(|3H2—CH2— CHz—CHz—(|]H2 tP,l(}é) ) ] Hz cH,
H-N-H HO-C=0 7%
{N/C\\O
E-dMHHOKANIPOHOBAA KHCNIOTa lll

E-KAll 0T akTam
O0pa3oBaHue KOMILIEKCOB ¢ METANJIAMHU.0- AMUHOKUCIOTHI 00pa3yloT ¢ KaTHOHAMHU
TSKENBIX METAIJIOB BHYTPUKOMIUIEKCHBIE COM. CO CBEXENPUIOTOBIEHHBIM THAPOKCHUAOM
Meau(Il) Bce 0-aMHUHOKHMCIIOTBI B MSTKHUX YCJIOBHMSX JAlOT XOPOLIO KPUCTAJLIU3YIOIIHECS
BHYTPHUKOMILIEKCHbIE (XenaTHble) conu meau(Il) cunero nsera:
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B Takux coisix HOH MeIM KOOPIMHAIMOHHBIMH CBSI3SIMU COEIMHEH C aMUHOTPYIIIIaMH.

PeaknmnonHnas cnoco0HoCTh paaukana odyciosneHa HamunuueM HO-, SH- rpynn umu
apoOMaTHYCECKOTo sifpa. BakHEHIIMMHU U3 HUX SBISIOTCS OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peakuuu, B-nexapOOKCUMIPOBAHKE, AUMETHIIMPOBAHUE, TIEPEMETUIMPOBAHNE, KOTOPHIE BEIYT
K IEPEX0/ly OJHUX aMUHOKHCIIOT B JIPYTUeE, YTO PacIIMpPseT BO3MOKHOCTH CHHTE3a PAa3IMYHbIX
aAMHHOKUCIIOT (Harmpumep, OKuciieHue (heHuIatanuHa B TUPO3UH).

[Tpr MOTHOM OKHMCIIEHHMHM THOJOBOM TpyNIbl IIHUCTEHMH MPEBPAIACTCS B IHUCTECHHOBYIO
KHCJIOTY, KOTOpas JeKapOOKCHIMPYACH, MPEBPAIIAeTCs B TaypHH, 00pa3yIOUINil ¢ KEITIHBIMU
KHCJIOTaMH MApHBIE KETYHbIE KUCIOTHI (TaypOXOJIEBYIO U TaypOI€30KCUXO0JIEBYIO).



HS — CH,-CH(NH;) — COOH + % O,— HO3S - CH; — CH(NH;) - COOH—
LUCTENH LUCTENHOBAsI KUCIIOTA
—CQO5 + HoN - CH, — CH, -SOzH
TaypuH
§ 7 KayecTBeHHBIC peaKIMH AMHHOKHCJIOT

AMUHOKHCIIOTBI MO)KHO OOHApY>KUTh C MTOMOIIBIO IIBETHBIX PEAKIUNA: HUHTHUIPHUHOBOH,
KCaHTOINpoTenHOBOU, Dosst, Muiiona, 6uypeToBoil mpoOsl U p. DTH peakuu HeCTICIU(PHYHBI,
T.K. OCHOBaHbI Ha OOHAPY)KEHUHU OTJEIBHBIX ()PAarMEHTOB B CTPYKTYpE aMHUHOKHUCIIOT, KOTOpBIE
MOTYT BCTPEYATHCA U B JPYTUX COCAUHEHUSIX.

HunrnapuHoBasi peaknmsi, LIBETHas peaklus, NpUMEHsAeMas JUIsl KauyeCTBEHHOIO WU
KOJIMYECTBEHHOIO0 ONPEJEIEHNUs aMUHOKHUCIOT, UMUHOKHUCIOT U aMUHOB. Ilpyn HarpeBaHuu B
LIEJIOYHON cpelae HUHTrUApuHa (TpuketoruapunaeHruapata, CoHgOs) ¢ BemecTBamuy,
UMEIOIKUMHU TiepBUUHble amuHorpymmbl (—NHj), oOpasyercss NmpoayKT, KOTOpPBIM HMeeT
YCTOMUMBYIO HMHTEHCHBHYIO CHHE-(DHOJIETOBYIO OKPAaCKy C MAaKCHMAJIbHBIM IOTJIOIEHHEM
okosi0 570 mm. T. K. HOIJIOLIEHHE MPU 3TOW IJIMHE BOJIHBI JIMHEMHO 3aBHCUT OT YHUCIIA
CBOOOJIHBIX ~aMMHOTPYNI, HHUHTHJIPUHOBAs pPEaKUUs MOCIY)XKHJa OCHOBOW Uil HX
KOJIMYECTBEHHOTO OIpEJeNICeHUs] METOJaMH KOJIOPUMETPUH WM CHEeKTpodoToMeTpuu. Irta
peakuusi MCIOJB3YyeTCs TakkKe M ONpeleseHuss BTOpuuHbIX amuHorpynn (>NH) B
MMHUHOKHCIIOTaX — MPOJHMHE M OKCHUIIPOJUHE; B ATOM ciiyyae oOpaszyercs MpOIYKT SIPKO-
xénroro nsera. YyscrBurenbHOCTh  — A0 0,01%. CoBpeMeHHBINI aBTOMAaTHYECKHUN
AMHHOKHUCIIOTHBIM aHalW3 TMPOBOJAAT, COYETass MOHOOOMEHHOE pa3felieHHe aMHUHOKUCIOT W
KOJIMYECTBEHHOE OIIPENIETICHHE UX C IOMOUIbI0 HUHTMAPUHOBOM peakuuu. [Ipu paspeneHun
cMeceil aMHMHOKHCIIOT METOJIOM OyMakHOM XpoMaTorpaduu TO3BOJISAET ONPENeNATh KakIyio
aMUHOKHCIIOTY B KOJIMUECTBE HE MEHEE 2—5 MKT.

f
C\ /OH .
o+ NHyOH-OOOH oo
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o -AMHHOHHCNOTE
Hunrnapuu
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— @ \G=N— g@ + CO, + RCHC + 3H,0
ﬁ/ ? Anbasrna '
o - OH !

MpoaynT peaxuus
CHHE-(IMDNBTOBOrO LBETA

[To HTHTEHCUBHOCTH OKPACKU MOKHO CYJIUTh O KOJMYECTBE aMUHOKHUCIIOT.

Ora peakuus IMOJIOKUTEIbHA HE TOJBKO CO CBOOOJHBIMH AMUHOKHCIOTaMH, HO M
MenTuaaMu, OeTKaMu 1 JIp.

KcanTonporennonas peakuus II03BOJISIET OOHaPYXUTh apoOMaTUYECKHe
AMUHOKHUCIIOTH! ((heHWITalaHuH, TUPO3WH, THCTUIWH, TPUNTO(AaH), OCHOBaHA HA pPEaKIUH
ANEKTPOGUITHHOTO 3aMEIIEHHS B ApOMATHUECKOM siipe (HUTPOBAHKUE).

HNO
HO—QGH;?H—COOH —3 HO

NH,

)-CHzGH—COOH L

NH,

TwpoauH
{menTan oxpacka)

CHz GH=COO N’
NH,

(OPEMMOBER OMpacKa)



IIpn nelcTBUM KOHUEHTPUPOBAHHOM a30THOM KHCIIOTBI, HAmpuMep, Ha THUPO3HH
oOpa3yercst MPOIyKT, OKPAIICHHBIN B JKEITHIH IIBET.

Peaknusi ®@onsa. OT0 peakuusi Ha LUCTEMH U LUCTHH. Ilpu menoyHom ruaponuse
«cnabocBsI3aHHAsA cepa» B IIMCTEMHE U LIMCTHHE JJOCTATOYHO JIETKO OTLICTUISETCS, B PE3yJIbTaTe
4ero oOpa3yercsi CepoBOJIOPOJI, KOTOPBIH, pearupys co LIENI0UbI0, AaeT CYAb(QHIbI HATPHS WIN
kanus. [Ipu no6asnennn anerara ceuHna(ll) obpasyercsa ocanok cynb¢una ceunna(ll) cepo-
YEPHOTIO LIBETA.

HS—CHQ—({H—COOH + 2NaOH = HO—CHffH—COOH + Na,8 + HO,

NH, NH,

HHCTEHH CEpHH
Pb(CH.COO), + 2NaOH = Pb(OH), + 2CH,COONa,
Pb(OH), + 2NaOH = Na,PbO, + 2H.0,

NaS + NaPbO, + 2H,0 = PbS} + 4NaOH.

BuyperoBasi peakuusi — UCIOJIb3YyeTCsl KaK I[BETHasl peakuus Ha Oenku. B menodynoit

cpene B mpucyrctBuu coneil memu(ll) omm nmator ¢uoneroBoe oxpamuBaHue. Okpacka
oOycnoBieHa 00pa3oBaHueM KOMIUIEKCHOTO coenuuenus meau(1l), 3a cuer menTuIHOM rpymHIbI
-CO-NH- , xotopas xapaktepHa i OenkoB. CBoe Ha3BaHHME 3Ta peakUUs MOJIyduiIa OT
MIPOU3BOJIHOTO MOYEBHHBI - OMypeTa, KOTOpbI 0Opa3yeTcs NMpH HarpeBaHUM MOYEBHUHBI C
OTLIEIUIEHUEM aMMHaKa:
Kpome GenkoB u OuypeTa Takoe ke OKpallMBaHUEe AAI0T U APYrue COeANHEHHs, COAepIKallIne -
3Ty TPYIIy: aMHUIbl, UMUAbI KapOOHOBBIX KHCIIOT, a TaKXe COCAMHEHHS, COJCp)Kallhe B
moutekyne rpynnsl -CS-NH- wnmum =CH-NH-. Taxxe peakuuio naioT OeNKH, HEKOTOpbIE
AMHHOKUCIIOTHI, IENTH]IbI, OUYpET U CPEHHUE NENTOHBHI.

LIBeT KOMIIIEKCa, MOMYyYaeMblid MPU OMYPETOBOW PEaKLUU C Pa3IMYHBIMU MENTHAAMHU,
HECKOJIBKO OTJIMYAeTCS M 3aBUCUT OT JJIMHBI NENTUAHOW nenu. [lentuapl ¢ JUIMHOM LENU OT
YeThIpeX aMHUHOKHCIOTHBIX OCTAaTKOB M BBIIIE 00pa3yloT KpacHBIH KOMIUIEKC, TPUIIENTH]IBI —
(HONETOBBIN, a TUMENTH/IBI — CHHUH.

IMpu B3ammoxerictBuu mosmnentuga ¢ Cu (OH), oOpasyercss KOMIUIEKC, CTPOCHHE
KOTOPOTO MOYHO IT0Ka3aTh TaK:

§ 8 O6pa3oBaHue nenTUIHOI CBSA3HU

MeXMOJIeKyIsIpHOEe  B3aUMOJICHCTBUE (-aMUHOKUCIOT NPUBOIUT K 0Opa30BaHUIO
nentuaoB. [1pu B3auMoieiicTBUM ABYX (i-aMHUHOKHCIIOT 00pa3yeTcst TUIenTH .

O O
1 I
H,N-CH;C-OH + H—I‘I\I—(FH—COOH W HZN—CHz—C—I‘I\I—(FH—COOH
H CH, : H CH,
IMHIIHH AITaHHH TMHIHN ATTAHHH
(AHIEnTHN )

MeXMOJIeKyIsIpHOE B3aUMOJICHCTBHE TPEX O-aMHHOKHUCIIOT NMPUBOJIUT K 00pa3oBaHUIO
TPUIIENTHIA U T.J.

@parMeHTsl MOJIEKYT aMHUHOKHUCIOT, oOpa3yloliue MNENTHIHYIO IIelb, Ha3bIBAIOTCS
AMUHOKHUCJIOTHBIMHU ocTaTkamu, a cBsi3b CO—NH - menTuaHoii cBA3bI0.

Besku, mnpoTewHbI, BBHICOKOMOJEKYISpPHBIE TNPUPOJHbIE OPraHUYECKUE BEILECTBa,
MOCTPOEHHBIE W3 aMUHOKHUCIOT M urparomue (QyHIaMEHTaIbHYIO pPOJb B CTPYKType |
KU3ZHEJEATENIbHOCTH opraHu3MoB. Haspanue "mporemnsnl" (0T rped. Protos — nepsbli,
BaXHEWIHIT) 00Jiee TOUHO OTpaXkaeT MEePBOCTEIICHHOE OMOJIOTHYECKOE 3HAUE€HUE 3TOro Kiacca
BEIIECTB, XOTS B OTEUECTBEHHOH JIMUTEpaType UX MPUHATO HA3bIBaTh OEIKaMM MU OCITKOBBIMU
BEIIECTBAMHU [0 AHAJOTHMHM C OEJIKOM KypHHOTO SHIa, MPHUOOPETAIOIero MpU KHUIITYCHUU
(memarypamun) Gensiii nBer.B mpupoge cymectyer npumepro 10'°-10"? pasnuumbix Genkos,



o0ecreynBaroIUX KU3HEACATEIbHOCTh OPraHU3MOB BCEX CTETIEHEH CII0KHOCTU OT BUPYCOB JI0
YeJoBeKa. JTO MYCKYINbI, KpOBb, CEpJIe, KOoXka, KOCTH... belkaMu SBISIOTCS (EpMEHTHI,
aHTHTENIa, MHOTHE TOPMOHBI M JIpyrue OMOJIOrMyeckue akTUBHBIC BemiecTBa. HeoOXoaumMocTh
MIOCTOSIHHOTO OOHOBJICHMSI O€JKOB JIKUT B OCHOBE OOMeEHa BemecTB. VIMeHHO Oenku
(pepmeHTBI M JAp.) OCYHIECTBISIOT OOMEH BEIIECTB M HHEPreTHYECKUE IPEeBpaIICHUS,
HEPa3pBhIBHO CBA3aHHBIE C AKTUBHBIMU OMOJIOTUYECKUMH (PYHKIMSIMH. benku BXOIIT B cOCTaB
CIIO’KHBIX KJIETOUHBIX CTPYKTYp — opranemi. M XoTs opraHeisl coaep)kaT Takke Apyrue
BellecTBa (JIMMHIBI, YTIIEBO/IbI, HYKJICMHOBbIE KMCIOTHI, HEOPraHUYECKHE KOMIIOHEHTHI), OEIKH
0COOEHHO BaXKHBI; OHM — OCHOBHBIE CTPYKTYpPOOOpa3oBaTelIM M WUIPAIOT BEAYILYIO POJIb B
BBIMOJIHEHUHN  (u3nosorndeckux (Qynkuuil. Hampumep, Onarogapsi COOTBETCTBYOLICH
OpraHu3allui Pa3IMyHOrO pojaa Oe’IKOB OMOJIOTHUECKHE MEMOpaHbI, MOKPBIBAIONINE KIETKH,
aKTHBHO (C 3aTpaToOi SHEPIHM) MEPEHOCT B KIETKY MU U3 KIETKH ONPEAEIEHHBIE MOJICKYIIbI
U HMOHBL. B YacTHOCTH, TpaHCIOPT KATHOHOB CO3JAET AIIEKTPUUYECKYIO TOJSPU3ALMIO,
HEOOXOMMYIO Ul TPOLECCOB BO3OYXKIEHUS. B ABHraTenpHBIX ammapaTax — MBbIIIEYHBIX
BOJIOKHAX M JIPYTUX — KOMIUJIEKCHl CHEIM(PUUECKHX OCNKH OCYIIECTBISIOT COKpAIICHHUE,
mpeBpaias XMMHYECKYI0 SHEPrui0 B MEXaHMUECKyI0 paboTy. JlesTenbHOCTh OENKOB BO
MHOTOM CBfi3aHAa C pa3HbBIMH HEOEJIKOBBHIMH BEUIECTBAMHU, M3 KOTOPBIX HauOoIbIIee
OMOJIOTHYECKOE 3HAUYEHHE MMEIOT HYKJIEHMHOBBbIE KHUCIOTHL OHAKO pemarmoumM (GakTropom
MOJIEKYJISIPHBIX MEXaHH3MOB BCEX AKTHBHBIX MPOSBICHUN >KU3HEICSATEIBHOCTH SIBIISIOTCS
6enku. B 3TOM cMbICTie TOATBEPKICHO U ICTAIM3MPOBAHO W3BECTHOE NoJoxkeHne @. DHrenbca
o Oenke, KaKk OCHOBE OHOJOTMYecKOW (OpMbI NBHXKEHHMS Marepuu. MOoJeKynbl OeIKOB B
CTPYKTYPHOM OTHOILIEHHH OECKOHEUHO Pa3HOOOpPa3HbI — KECTKOCTh U TOYHOCTh YHUKAIBHOM
OpraHM3aIlii COYETAIOTCS B HUX C THOKOCTBIO W TUIACTUYHOCTBIO. Bc€ 310 co3maér
He0003puMble  (YHKIIMOHATBHBIE BO3MOXXHOCTH, TMO3TOMY OCIKH U SBUIUCH TEM
UCKITIOUUTENFHBIM MaTepHajoM, KOTOPBIA TOCIYXHJI OCHOBOW BO3HMKHOBEHHS XH3HH Ha
3emie. benku — oMH U3 OCHOBHBIX MPOIAYKTOB MUTAHUS YEJIOBEKA U KUBOTHBIX, OHU CITyXKaT
MCTOYHUKOM BOCCTaHOBJICHHUS W OOHOBIICHHS IIMUTOIIA3MBbl KIETOK, 00pa3oBaHusl (epMEHTOB,
TOPMOHOB U JIp.

§ 9 Knaccupukanus 0esxos

Knaccudukanusa 06ejkoB KpaiiHe 3aTpyJHEHAa HUX MHOTOOOpa3HeM U CIOXKHOCTHIO
MoJiekya. K mpocTbIM OenkaM, COCTOSALIMM TOJBKO M3 aMUHOKHCIOT, OTHOCST aJIbOyMHUHBI
(ssmuHBIA aTBOYMUH W CHIBOPOTOYHBIA anbOyMHUH KpPOBH), IJIOOYJIMHBI (aHTHUTENA B KPOBH,
¢uOpUH), THCTOHBI, CKJEPONPOTEHMHbI (KEPATHH BOJIOC, KOXXKH U TMEPhEB, KOJJIATEH
CYXOJKUJINH, 3JIACTHH CBS30K).

K cia0:kHBIM 0esikaM OTHOCATCS OEJIKM, MUMEIOIIIEe caMoe Pa3sHOOOpa3HOe Ha3HAUYECHUE
B OpraHu3Me: METaJUIONPOTEUHBI, JUIMONPOTEUHbI, TIMKOMPOTEHHBI, (OCHONPOTEHHBI U Jp.
HebenkoBoi 4acThi0 MOJIEKYT METAJIONPOTEHHOB SIBJISIOTCS MOHBI Pa3IMYHBIX METAJUIOB, K-
pple Hemb3sl yoanuTh M3 MOJIEKYJAbl Oelka, HE TMOBpEeIUB €€ OEJIKOBYIO 4YacTb.
MertannonpoTenHaMy  SIBIISIIOTCSI MHOTHE (PEPMEHTBI, COJepIKallue >Kee30 (LIMTOXPOMBI,
Karanasza), MeAb (THUpO3MHA3a), LUMHK (QJIKOTOJIbAECTUAPOTEHAa3a), a TaKkKe JIbIXaTelbHbIC
MUTMEHTHI, B T. 4. TEMOTJIIOOMH, MUOTJIOOMH U Jp. JIMIONPOTEHHBI MPEICTABISAIOT COO0M XUM.
KOMIUIEKCHl O€NIKOB ¢ JunuaaMu. JIMMONPOTEHHBI BBIMOJIHIIOT BAKHEHIIYIO ()YHKIIHIO
JCTIOHUPOBAHUS W TPAHCIOPTA JIMIUAOB, SBIISIOTCS HEOOXOIUMON COCTaBHOM YacThiO
KJIETOYHbIX MeMOpaH. KOHIEHTpalusi pa3HbIX JMIIONPOTENHOB B CHIBOPOTKE KPOBH CIIYXKUT
JMarHOCTHYECKUM MPU3HAKOM psijia 3a00JIeBaHUM (aTepOCKiIepo3a, 0OKUpeHus u np.). benku, B
KOTOPBIX HeOENKOBas 4YacThb MPEJACTaBI€HA YIJIEBOAaMHU (WM YIJIEBOJOM), Ha3bIBAIOT
TJIMKOTIPOTENHAMHU. [ TMKONIPOTEeMHAMHU SIBJISIOTCS HEKOTOpBIE (DEPMEHTHI M TOPMOHBI, aHTUTENA
U Jpyrue (U3UOJOTHUECKH akTuBHbIe Oenku. [lomararor, uto cnenuduyeckas aKTUBHOCTh
3TUX COCIMHEHMUN OTpe/eNsieTCs IMEHHO YIJIEBOAHOM 4acThio UX MoJiekyd. Clo)kHble Oenku,
MOJIEKYJIbl KOTOPBIX COJIEpKAT OCTaTKU (POCHOPHOI KUCIOTHI, MPUCOEAUHEHHBIE Yallle BCETo K



OCTaTKy AaMHMHOKHCIOTHI cepuHa (pexe — TPEOHHWHA) B MOJMIENTUAHON wLenu Oenka,
Ha3pIBatOTCA  (hocompoTerHaMH, OSTH OC€JIKM UIpalOT BAXKHYI0 pOJIb B  KIETOYHOM
metabommsme. K docdomnporenHnam oTHOCATCS OETKHM OMOTOTHYECKHX MEMOpAH M KIETOYHBIX
anep, kazeunsl u ap. [lpucoenunenne ocratkoB pocdoproit kucnoTsl (pochopunupoBanue) K
MSATH aMUHOKHCIOTHBIM OCTaTKaM (CepuHa M TpeoHWHA) Ha C-KOHIE MOJMNENTHIHON Ienu
3pUTENBHOTO OENKa POJOTICHHA U TpeBpalleHue ero B GochonpoTenH Urpaet CymecTBEHHYIO
POJIb B PETyISIIUH aJalTalliyi 3pEHUs K CBETY M K TeMHoTe. [IpeBpaienne BaxkHEHIINX OEIKOB
Mo3ra B (ocdornpoTerHsl B pe3yapTare (HocGOpHINpOBAaHUS MPOUCXOAUT MPU CTUMYIISALIUN
HEPBOB WJIU TPH JICHCTBUU Ha HEPBBI ONIPECICHHBIX HEHPOMEINATOPOB.

[To crpykrype Oenku AensTcs Ha (PUOPHILIAPHBbIE (TPETHYHAS CTPYKTypa MOYTH HE
BBIpQ)KECHA, HEPACTBOPHUMBI, IPEJICTABISAIOT COOOH JUIMHHBIC TOJMIIENTHIHBIC IEMH),
rJ100yJIsipHble (TPETHYHAS CTPYKTYpa XOPOLIO BBIpa)KE€HA, PACTBOPHUMBI) M MPOMEKYTOYHbIE
(¢pubpumsipable, HO pacTBOpUMBIE). [lepBble BXOIIT B COCTaB COCIUHHUTEIBHBIX TKaHEH,
BTOpBIE UTPAIOT POJIb (PEPMEHTOB, TOPMOHOB, AHTUTEI.

§ 10 ®ynkunu 6eJKoB

benku BBIMONHSAIOT MHOXECTBO CaMbIX pPa3HOOOpa3HBIX (YHKLMH, XapaKTEPHBIX UL
KHUBBIX OPraHU3MOB. 371eCh OyyT NEPEUUCIICHBI TIaBHbIE M B HEKOTOPOM CMBICIIE YHUKAJIbHbBIE
IUISL KU3HEACATEIIbHOCTH YelloBeKa (YHKIMM, HE CBONCTBEHHBIC WM JIMIIb YacCTUYHO
MPUCYIINE IPYTUM Ki1accam OHOTIOTUMEPOB.

[ ] Katanmurnveckasi pyHkuusi 6exoB. Bce 10 CHX MOP OTKPBIThIC OHOJIOTHUCCKUC
KaTaJIn3aTophl — (pepMeHTHI SBISAIOTCA OekaMu. DTa QYHKIUS OCJIKOB SBJISETCS YHUKAIBHOH,
HE CBOMCTBEHHOW IPYI'MM IIOJIMMEPHBIM MOJIEKYJIaM.

[ ] IMTurarenbHasi (pe3epBHasi) ¢pyHknusi OeiaxoB. K Takum OenkaM OTHOCSATCS Tak
Ha3bIBacMble pe3epBHbIC OCNKH, SBISIOMIMECS MCTOYHUKAMHU MUTAHMUSA JUIA Pa3BUTHS IUIOJNA;
Oenku stifia (0BaTbOYMUHBI) B OCHOBHOM O€0K MOJIOKa (Ka3€MH) TaK)Ke BBIMOJHSIOT TJIABHBIM
obpa3zoMm muTaTenbHyl0 GyHKIUIO. Psmg apyrux OenkoB, HECOMHEHHO, HWCIOJIB3YeTCS B
OpraHu3Me B KauyeCTBE HCTOYHHMKA AMHHOKHCIOT, KOTOpPBIE B CBOIO OYEpEeIb SBISAIOTCS
MPEIIIECTBCHHUKAMU OMOJIOTHYECKH AaKTUBHBIX BEIIECTB, PETYIMPYIOLIUX MPOLECCH 0OMeHa
BEIIIECTB.

[ ] TpancnoprHas ¢ynkuusi 6esikoB. JlpixarenbHas (QYHKIUS KPOBH, B YaCTHOCTH
MEPEeHOC KHCIOPOJa, LEIMKOM OCYIIECTBIISICTCS MOJEKYylaMHu TremorioOmHa — Oenka
SPUTPOLUTOB. B TpaHcmopTe JAMNUIOB NPUHUMAIOT y4acTUe albOYMHUHBI CHIBOPOTKH KPOBH.
Psn npyrux ChHIBOPOTOYHBIX O€NKOB 0Opa3yeT KOMIUIEKCHI C JKHPaMH, MEAbI0, KEJIe30M,
TUPOKCUHOM, BHTAMMHOM A M JpYyrUMH COEIMHEHUSMH, oOecrieunBas HMX JOCTaBKY B
COOTBETCTBYIOIINE OPraHb-MHUIICHH.

[ ] 3ammrHas ¢yskuus GenkoB. OCHOBHYIO (GYHKIHIO 3alUThl B OpPraHH3Me
BBITMOJIHSAET MMMYHOJIOTMYECKass CHUCTeMa, KOTopas OO0ecleuMBaeT CHHTE3 CHeln(UuIecKux
3aLIUTHBIX OETKOB — AHTUTEJ B OTBET HA MOCTYIJICHHE B OpPraHu3M OaKTepHii, TOKCHHOB WIIN
BUpPYCOB. BbIcOKas crenupuuHOCTh B3aUMOJICHCTBUS aHTUTEN C AaHTUTCHAMH (4yXKepOJHBIMU
BEIIECTBAMH) 10 TUITy OEJIOK — OEIKOBOE B3aMMOJICHCTBHE CIIOCOOCTBYET HEUTpATU3AIMH UX
OMOJIOTUYECKOTO JCUCTBHS M COXPAaHEHHIO HOPMAJIbHOTO COCTOSHUS. B KauecTBe Ipyroro
pUMepa 3alUTHON POJIM MOXKHO MPUBECTU CHIOCOOHOCTH psijia OEIKOB KPOBU K CBEPTHIBAHMIO.
CaepTtbIBaHMe OenKka Mmia3Mbl KpOBH (pUOpHHOTEHA MPUBOAUT K 0Opa30BaHHIO CI'YCTKa KPOBH,
YTO MPEIOXPAHSAET OT MOTEPH KPOBH MPH PAHECHUSX.

[] Coxparurenbnasi ¢QyHkuusi GeakoB. B akrTe MBIIIEYHOrO COKpALICHUS U
paccialieHusi yuacTByeT MHOKECTBO OJIKOBBIX BellecTB Teia. OHAKO TIaBHYIO POJb B 3THX
KU3HEHHO BAXXHBIX MPOIlECcCaX UTPar0T aKTHH U MHO3UH — CIIeU(pHUECKUe OSTKM MBIIIEYHON
TkaHu. CokpaTuTenabHas (QyHKIMS MPHUCYILA HE TOJIBKO MBIIIEUYHBIM OeJIKaM, HO M OeskaM psiza
CYOKJIETOUHBIX CTPYKTYpP, 4YTO OOECIeYMBaeT TOHYANIINE IPOLECCHl KHU3HEAEATSIbHOCTH
KJIETOK.



[ ]CTpykrypHas ¢pyHkuusi 6esikoB. JanHas GyHKIUS OCIKOB MHOTOILIaHOBA. benku
CO CTPYKTYPHBIMH (YHKIIUSIMH 3aHHUMAIOT MO KOJMYECTBY MEPBOE MECTO CPEIH APYTUX OCNKOB
Tena yenoBeka. LIIupoko pacnpocTpaHeHbl TakKUe BaXKHbIE CTPYKTYpPHBIE O€JIKH, KaK KOJJIareH
B COCIMHHUTEIBHOM TKaHU, KEPATHH B BOJIOCAX, HOTTAX, KOXKE, 3JACTHH B COCYIUCTON CTEHKE U
1p. He MeHee BakHYIO pOJIb BBIMIOJHSIOT OEITKM B KOMILIEKCE C YIIIEBOAaMHU B (POPMUPOBAHUU
psiia CeKpeToB — MYKOHJIOB, MyLIMHOB | T.J1. HakoHel, B KOMIUIEKCE C TUMUIAMH (B YaCTHOCTH,
bochomunuaamn) Genku yqacTBYIOT B 00pa3oBaHUu OMOMEeMOpaH KJIETOK.

[ ] T'opmonanbHasi ¢pynkuusi 6eaxoB. OOMEH BEIIECTB B OPraHU3ME PEryIHPYeTCst
pa3sHOOOpa3HBIMU MeXaHU3MaMH. B 3TOH peryisiuu Ba)KHOE MECTO 3aHHMMAalOT TOPMOHBI,
BbIpabaThIBacMble B jKeJe3aX BHYTPEHHEH cekperuu. Psii ropMoHOB mpencTaBiieH Oenkamu
WIN TIOJIUIIETITHAAMU, HalIpUMep, TOPMOHBI TUIIO (D32, IO HKEITYIOUYHOM KeNe3bl U JIp.

MoO’HO yKa3aTh elle Ha HEKOTOpbIe APYrue *KU3HEHHO BaKHbIC (YHKIMH OEIKOB, B
YaCTHOCTH, Ha CIIOCOOHOCTh OEJTKOB K COXPaHEHHIO OHKOTHYECKOTO JaBJICHUS B KJIETKAaX U B
KpoBH, Ha Oy(epHble CBOWCTBAa OEIKOB, pErylupyromue Qusnojoruueckoe 3HaueHue pH
BHYTPEHHEH Cpelbl, U Jp.

§ 11 Crpykrypa Oenka

Kaxnomy Oenky cBoiicTBeHHa ocoOasi reomerpuueckas cTpykrypa. Ilpum ommcanum
MPOCTPAHCTBEHHOM CTPYKTYPBI OOBIYHO OTIMCHIBAIOT YETHIPE PA3HBIX YPOBHS OpraHU3aIUH.

[Ton mnepBUYHOI CTPYKTYpoil Oenka OOBIYHO TMOHUMAIOT MOCIEAOBATEIBLHOCTD
aMHHOKHUCIIOT. llepBuuHas cTpykTypa MHCynuHa Obia oTkpeita @. Canrepom B 1944-54
rojax; B HAacTOsIIee BpeMsl M3BECTHA MEpPBUYHAs CTPYKTypa HECKOJBKHUX COTEH OEJKOB.
[TocnenoBaTeabHOCTh AMHUHOKHUCIIOT ONpEAessieT OHOJOTHUECKYI0 (YHKIHMIO OellKka, U 3aMeHa
OJTHOW E€IMHCTBEHHOW aMUHOKHCIOTBHI MOXKET PEe3KO M3MEHHTh 3Ty (pyHKIuio. B Monekynax
0ETKOB aMHHOKHCIIOTHI COSAMHEHBI Mexay coOoil mentunabiMu cBsizsMu (—CO—NH—) B
JIMHEWHON IIOCJIENOBATEIBHOCTH COCTABJISIONIEH TaK HAa3bIBAEMYIO0 IIEPBUYHYIO CTPYKTYpY
Oenka.

Jns kaxpaoro Oenka HE TOJIBKO COCTaB, HO M TOCJEIOBATEIbHOCTh AMHHOKHUCIIOT B
MOJIMTETITUAHON e — MePBHYHAsl CTPYKTYpPa — CTPOTO MHAWBUIYaJIbHBI; JI000€ 3BEHO
ey — BIIOJIHE OTNpeAeiEHHAs aMUHOKHCIOTa. Bce MHOrouyucieHHbIE BHIBI OENKOB,
CYLIECTBYIOIIUE B NPHUPOJE, Pa3JIMYalOTCs [0 NEPBUYHOM CTPYKType; MOTEHLHMAIBHO
BO3MO’KHO€ MX YHCJIO MPAKTUYECKU HeorpaHndeHHO. Kaxplii n3 6ecuMCcIeHHOTO MHOXKECTBA
CYIIECTBYIOIIMX OEJIKOB MMEET 0COOYI0 HACIEICTBEHHO NIETEPMHHHUPOBAHHYIO IMEPBHYHYIO
CTPYKTYpY, MPHUCYILYIO TOJBbKO eMy. MHIuBuAyanbHas MepBUYHAs CTPYKTypa KaXJI0oro Oenka
COXpaHseTcsl B MOKOJICHUX Oarojapsi TOYHOM mepeaade COOTBETCTBYIOIIEH HACIIEICTBEHHOM
uHpopManuu. 310 00yCIOBIUBAET CTPOTO MHIUBHUIYAIbHYIO CHCTEMY BHYTPHUMOJECKYISIPHBIX
CBsI3€H, T. €. YHUKaJIbHYIO KOH(popMaruio O6enka. s aHamu3a nepBUYHON CTPYKTYphI OEIKOB
pa3paboTaHbl crenuanbHble MeTonbl. Kakaplii Oemok  xapakTepu3yercss CcOOCTBEHHON
«XMMHYECKOHU Tororpaduein» u cBoeoOpasHbIMU COUETAHUSIMUA TPOCTPAHCTBEHHO COMMKEHHBIX
XUMUYECKUX Tpynn. YacTb TaKUX COYETaHUH CIYKUT (PYHKIMOHATBHBIMU LIEHTPAMU MOJICKYII.
bnarogapss CTpyKTypHOMY COOTBETCTBHMIO, HAllOMUHAIOIIEMY OTHOIIEHHME KIIIOYa K 3aMKYy
(KOMIUIEeMEHTapHOCTH), (PYHKIIMOHAIbHBIE EHTPHI «Y3HAIOT» M M30MPATENbHO MPUCOCTUHSIOT
BEIIECTBA, HA KOTOPBIE COOTBETCTBYIOIIME OENKU «YCTaHOBJIECHBD». (DyHKIMOHAIbHBIE —
AKTHBHbIE WEHTPbI OEIKOB-(PEPMEHTOB CHEUU(PHUECKH TNPUCOCAUHAIOT CyOCTpaTbl H
aKTUBHUPYIOT MX, YCKOpsAs M HampaBissl XUMUYECKHE mpeBpauieHus. Hampumep, npu
NepeBapUBAHUN OIPEACIEHHBIMU (PEepPMEHTAMHU, HAIPUMEP TPHUIICHHOM, KaKIbli OenoK Jaért
cBoil Habop ¢QparmeHToB (menTHIOB). IIpM COOTBETCTBYIOLIEM HX pa3/EICHUU HA JIUCTE
Oymaru moJiyyaercsi «IeNTUHAs KapTa», KOTOpas, MOoJ00OHO OTIEYaTKy Majiblla, XapaKTepHa
Uil 1aHHOTO Oenka. PaszneneHue Ha MENTHIBI UM ONpENeNIeHuEe CTPOSHHS KaXJI0TO U3 HUX B
OTIENIFHOCTH — OCHOBHOM IMyTh paciIu(ppOoBKU NEPBUUYHOM CTPYKTYpHI OeiKa.

[IpoctpancTBenHass  koHurypauus  (kKoHdopMmarus)  MOJMIENTUIHONW  LIENH
OTIpeNeNsieTcsl TEePBUYHON CTPYKTYpOW W YCIOBUSAMHU cpeabl. [Ipm OOBIYHBIX YCIOBHAX



(temmepatypa He Bbimie 40°C, HOpManbHOE MIaBJICHHE W T.JA.) OCIKH XapaKTepU3YIOTCS
BHYTPUMOJICKYJSIPHON YIOPSTOUYEHHOCTHIO. «XpeOeT» MOTUNEITUIHOW [IEMU MECTaMU MOXKET
3aKpy4YMBATbCS CHUPATBIO MM OOpa30BBIBATh IMOJHOCTHIO BBITSAHYThIE OTpe3kH. OOBIYHO
OenKoBasi MOJIEKyJla UMeeT (OopMy CIUpaid. DTO TaK Ha3blBaeMas BTOPUYHAS CTPYKTYPa,
cTabunu3upyemMasi BOJOPOAHBIMU CBSI3SIMU, BO3HUKatomMMu Mexay CO- u NH-rpynnamu. Ha
OJIMH BHUTOK CIUPAIM MPUXOIUTCA 3,6 aMUHOKHUCIOTHOrO octarka. CyIIeCcTBYIOT M JIpyrue
(opMBI BTOPUYHON CTPYKTYpBI, HAIPUMEp, TPOHHAs CIIMPaib KOJUIAreHa M CKJIAJuaThlii CIIOM
¢ubdpuna.

AMUHOKHCIOTHBIE (IIOJIMIIENTUAHBIE) LIENH, COJEpPXKAIIME AMHUHOKHUCIIOTY LUCTHH, B
MECTax €ro pacroJIOKEHUsI CKpeIyIeHbl AUCYyAbGUAHBIMH CBs3aMU (—S—S—). Kpowme
NENTUIHBIX U JUCYTb(QHUIHBIX CBS3€H, B MOJEKyle OeJKa €cTh MHOTOYMCICHHBIE CBSI3U C
MEHbBIEH DSHEpPrueil B3aMMOJACHCTBHS, HUMEIOIME OOJIbIIOE 3HAUYEHHE Ui BHYTpPEHHEH
opranuzanuu U ¢GyHKunoHHpoBaHusA. Cpeau 3THX CBs3eil Hambosee CyIIECTBEHHBI Tak
Ha3blBaeMble THIPOGOOHBIE CBS3M, CO3/1aBacMble HENOJSPHBIMU OOKOBBIMH TpYyIIIaMHU
AMUHOKHCIIOT. DTH TPYIIIbI, JIUIIEHHBIE CPOJCTBA K BOJIE, UMEIOT TEHICHIIMIO KOHTAKTUPOBATh
MeXJly co00il BHYTpH MoJjeKynbl. Kpome Toro, B Mojekyne OeiKa MOXHO BBIJICIIUTh TaKkKe
JIEKTPOCTATUUYECKUE B3aUMOJECHCTBHSI MEXKIY TPYNIIAMH, HECYIITUMH 3JIEKTPUUECKUE 3apsIbl.

Jucynbhuanele, HMOHHBIE U  BOJOPOJHBIE CBsI3M, a Takke ruapododHOE
B3aMMO/ICHCTBHE 3aCTABISAIOT OOJBUIMHCTBO OEIKOBBIX IIENe CBOPauMBATHCS B KOMIIAKTHYIO
rao0yay. [lonunentuaHas Lemb B IEJIOM «YIIAKOBBIBA€TCA» M IKECTKO (PUKcHUpyercs ¢
MIOMOIIBIO B3aMMOJICHCTBHI OOKOBBIX I'PYII aMHHOKHCIOT. DTO TaK Ha3bIBacMasi TPeTUYHas
cTpyKTypa Oenka. B 3aBUCMMOCTH OT YKJIaJKM MOJMOENTUIAHBIX Lieneil ¢opma MoKy
BapbHUpyeT OT (PUMOPUILISAPHOI (BBITSAHYTOM, HUTEOOPa3HO) J10 IJ100YIAPHOI (OKPYTIIOW).

Haxonen, mMHOorMe O€IKHM C 0COOO CIIOKHBIM CTPOCHHEM COCTOSIT M3 HECKOJIBKHX
MOJIMTENITUAHBIX [ENel — CIoco0 UX YIaKOBKH HAa3bIBACTCS YeTBEPTUYHOM CTPYKTYpOii. [Ipn
MIOMOIIIX OCOOBIX LIEHTPOB B3aMMHOTO CBSI3BIBAHUS (KKOHTAKTHBIX ILJIOIIAI0K») ONpeeEHHbIC
OCNKM COCNUHSIOTCS IO HECKOJBbKY BMecTe (CTpyKTypa 4-TO TOpsAIKa) WJIM CO3JAr0T
3HAYUTEIBHO 00JIEe CIIOKHBIE CUCTEMBI (PUCYHOK 4).

Pucynoxk 4
[TpocTpancTBEeHHOE CTpPOCHHE OElKa
MepBMYHAA CTRYKTYRE BTORMIHEA CTRYETYRE  TRETMYHEA CTRYKTYRE YeTEeRT M HAA CTRYKTY R
(LUenoH ks aMUHOKMCNOT) (-CnMpank) (rry Bk Benkoe)
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Kondopmanus HEKOTOPBIX 0eNKoB packpeiTa PEHTI€HOCTPYKTYPHBIMU

uccnenoBanusasMu. Co3naHue ynopsIOoYeHHON Mpo4yHOM KoH(popMmauuu Oenka onpenensercs
LEJBIMA CHCTEMaMH B3aWMOJICHCTBUN, HAXOMSALIMXCS BO B3aHMMHOM 3aBUCUMOCTH. CMEHBI
KoH(popManuu Oelika, BBHI3bIBAEMbIE M3MEHEHUSIMH CpEIbl WM PEaKIHUsIMH, B KOTOpbIE OHHU
BCTYIAIOT, CBSI3aHBI C M3MEHEHHEM psAa B3auMoAeHCTBUH. KoH(popMmannoHHBIE Mepexoibl
OXBAaTBIBAIOT MOJIEKYNYy IIETUKOM WJIM OTPAaHUYMBAIOTCS ONpEACHEHHBIMH paiioHamu. [Ipu
HarpeBaHWM, PE3KOM MOJKUCIEHUH Cpelbl U JPYTUX CUIBHBIX BO3JCHCTBUSAX MPOUCXOIUT
«TUTaBJICHUE» MOJIEKYJIbI OeJIKa — Tepexo/ B COCTOsSIHUE OecropsAI0YHOTo Kiyoka. Momekyna
BPEMEHHO WJIM TOCTOSHHO TEpsSeT CBOIO TPETUYHYIO CTPYKTYPY U «CBOPAUYMBACTCS» WIH
BBbIMAJaeT B OCaA0K. lcronb3oBaHue cnupTa B KayecTBE JE3MH(ELUPYIOLIET0 CpeACTBa



CBSI3aHO MMEHHO C TE€M, YTO OH BBI3BIBAET JICHATYpalMIO OejiKa J0ObIX OakTepuil. ITO, Kak
MIPaBUJIO, BIEYET 3a COOOM PSII APYTUX MPEBpAIeHUH, 00Nl pe3yabTaT KOTOPBIX 0003HAYAIOT
Kak JieHaTypauuo Oenka. [Ipu 3TOM MOHMKAETCs PacTBOPUMOCTh, YCHIIMBAETCS BSI3KOCTh MX
pPacTBOPOB, TEPSIOTCA (DepPMEHTATUBHBIE U IPYTHE OUOJIOTUYECKHUE CBOWCTRA.

W3yuenne cTpykTypbl Oenka AaéT BO3MOXKHOCTh NMEPEXOJUTh K uX cuHTe3y. B 1955
ObUla BBISICHEHA CTPYKTYpa MHCYJIHMHA, MOJIEKYJla KOTOPOTO COCTOMT M3 JBYX CPAaBHUTEIBHO
KOPOTKHX MOJIUMENTUAHBIX 1ieneid (21 u 30 aMUHOKHUCIIOTHBIX OCTaTKOB). Benen 3a atum Oblia
packpeiTa MEpBUYHAsl CTPYKTypa TeMOrfoOMHa, pUOOHYKIIea3bl, TPUIICHMHA U psla APYrHX
6enkoB. [lyréM XHMMHYECKOTO CHHTE3a CHayajla ObUTM TOJYYEHBI CIOXHBIC IENTHABI CO
CBOMCTBAaMH FTOPMOHOB, 3aT€M YAAIOCh CHHTE3UPOBAaTh TOPMOH MHCYJIMH, HAKOHEI] — (hEepPMEHT
pubonykneasy. IIpaBUIBHOCTH XUMHUYECKOW (HOPMYJbl HWHCYJIMHA W PHUOOHYKIIEa3bl
MOJTBEPIMIIACH TEM, YTO CHHTETHUYECKUE OEIKH HE OTIUYAIUCH OT MOJIEKYJ, MPOAYLUPYEMBIX
OpraHu3MOM, HH TO (U3UKO-XMMHYECKHM CBOWMCTBAM, HU IO OHMOJIOTMYECKOH aKTUBHOCTH.
YcTaHOBIIEHA OJTHOCTBIO WJIM YaCTUYHO NEepBUYHAs cTpyKTypa cBbiiie 200 b.

BuocunTe3 Oenxa — mpouecc oOpa3oBaHus OENKOB M3 aMHUHOKHCIOT B KJIETKax
KUBBIX OpraHM3MOB. BbIsiCHEeHHME MeXaHM3Ma 3TOro IpoLEecca, MMEIIIEr0 OrPOMHOE
OMOJIOTHYECKOE 3HAYeHHE, MOXXHO OTHECTH K BaXKHEHIIMM JOCTIDKeHUsSM Hayku 20 B.
buocunTe3 Oenka MAET MPU TOMOIIM OCOOBIX CIIOKHBIX MEXaHH3MOB, OOECTICUMBAIOIINX
YIOPSIIOUEHHOE BOCTIPOM3BEICHHE CeNN(UIECKON YHUKAIBHON CTPYKTYpbl. MeXaHU3MBbI 3TH
€IMHBl WJIM BEChbMa CXOJHBI JJIsI CaMbIX pa3HOOOpPA3HBIX KJIETOK M OPraHU3MOB, B HHX
NPUHUMAIOT Yy4acTHE HYKJICHHOBBIE KHUCIOTHI, B OCOOCHHOCTH PUOOHYKIEHHOBBIE KHCIOTHI
(PHK). DOrtor mnpomecc wua€r C HCMIOJb30BAHHUEM SHEPrUM, HAKOIUIEGHHOW B BHUJE
anenosunTpudochoproir kucnorel (ATD). buocunres Oenka TPOUCXOTUT HA OCOOBIX
PUOOHYKICOTPOTEUTHBIX YacTUIAX — PUOOCOMAX, COCTOSAIIMX M3 MOYTH PABHBIX KOJIUYECTB
pubocomuoii PHK (p-PHK) wu OGenkoB. IlepBuuHas cTpykrypa (TOCIE€I0BATEIbHOCTD
AMHHOKHUCIIOT) CUHTE3UPYIOIIUXCS TOJTUIETITHAHBIX [IEMOYeK 00eCIeYnBaeTCsl COSAMHEHUEM C
pubocomamMu 0Co00M MaTpU4YHOM, WM WH(POPMALMOHHOHN, PUOOHYKIEMHOBOM KHCIOTHI (M-
PHK, nmun m-PHK), xotopas comepxut uHOpMAMiO O Crenu(puIeckoM CTPOCHUHU Oenka,
«3aKOJIMPOBAHHYIO» B BUJIE NTOCIIEIOBATEIIBHOTO PACIIONOKEHHS HYKJIEOTHIOB, COCTABIISIOLINX
u-PHK. Oty undopmanuro u-PHK monydaer ot nezoxcupubonykinenHoBoit kuciotsl (JJHK),
XpaHslle M nepenaroliell €€ Mo HaciueACcTBY. AMHHOKHUCIOTHI, NPEXAE YeM I0nacTb B
prOOCOMBI, aKTUBUPYIOTCS, Torydast sHepruio oT AT® u o6pa3ys coeauHeHHe ¢ aleHHUIIOBON
KHACIOTOW. (AKTUBUpPOBAHHbIE AMMHOKHUCIIOTHI MPEACTABISIOT COOOM CMEUIaHHBIM aHTHUAPHI
AMUHOKHCIIOTBl M aJCHUJIOBOM KHUCJIOTBl — aMUHOAIMJIaAeHUIAT.) Jlanee, ocTaToK JaHHOU
AMHHOKHUCIIOTHI TIEPEHOCUTCSI Ha COOTBETCTBYIOIIYIO TPAHCIOPTHYIO PHOOHYKICHHOBYIO
kucnoty (1-PHK). O6a »Tm mpouecca KaTalu3UpYIOTCS OJAHUM M TeM Xe (EepMEeHTOM
(amuHOAIMIIAIEHUITATCUHTETa301, unu amuHoauwnT-PHK-cunaTeTasoit), cnennduueckum s
KaKJ0M aMUHOKUCIOTHL. OnpenenéHHON aMUHOKUCIOTE COOTBETCTBYIOT OJHA MJIM HECKOJIBKO
cneruduanbix st He€ T-PHK. Bee T-PHK cpaBHUTENTEHO HH3KOTIOIUMEPHEI, COJIEPIKAT OKOJIO
80 HyKJICOTHIHBIX OCTaTKOB. OHM MOCTPOEHHI 10 O0IIEMY IUIaHy: B Hadajle LeNu HaXOJuTcs S-
I'yaHWJIOBasi KMCJIOTa, a B KOHIIE — 4YacTO OOMEHHMBAIOUIasiCA TPYNIUPOBKA U3 JBYX OCTAaTKOB
LIUTUAUIOBOM KUCIIOTHI U aIEHO3MHA, K KOTOPOMY U NMPUCOEIUHSIETCS OCTaTOK aMUHOKHCIIOTHI.
OcrtaTox aMMHOKHCIOTHI, coeaunéHHbIN ¢ T-PHK, nanee mepenocurcs Ha puOocoMmsbl, rae U
MPOUCXOTUT OOpa3oBaHME NOJUMENTHAHOW 1ernouku . T. o., pubocomHas cragus —
LEHTPAJIbHBIN 3Tan OuocuHTe3a Oenka. B mporecce 6nocuHTe3a pUOOCOMBI COCTUHSIIOTCS B
nenouku npu nomomu u-PHK, o0pa3ys akTuBHbIE OEIIOKCHHTE3HPYIOIIHE CTPYKTYpPBl —
NMOJTUPUOOCOMBI, WU TIOJUCOMBI.

u-PHK cunresupyerca nHa wmarpune JAHK. B yHuKkanbHONW mOCIE10BaTENbHOCTH
HykneotunoB JIHK nuHelHO «3anmucana» reHetndeckas WH(GOpPMAIH O TOCIEI0BATEIbHOCTH
AMHHOKHMCIIOTHBIX OCTAaTKOB B MOJUIIETITHAHBIX Ienovkax Oenka. B HoBooOpa3oBanHoii nu-PHK
IIOJIy4aeTCsl HYKJIEOTHJHAs IOCJIEI0BATEbHOCTb, COOTBETCTBYIoUas MarpuuHoi JIHK, —
KOMILJIEMEHTApHAs! IOCIEN0BATEILHOCTh, KOTOpas OIPEAENAeT NEPBUYHYIO CTPYKTYpY



CUHTE3UPYIOLIECHCS TNOJMUMIENTHAHOW  LENOYKU. DBKIrOUeHHE KaXIO0W  aMUHOKHMCIOTBI
oOycioBiuBaeTcs: (KOAUPYETCs) ONMpeaeNEHHBIMHU TPYNIaMH U3 TPEX HYKICOTHIHBIX OCTATKOB
(Tpumieramu). Kax ol aMMHOKHUCIIOTE COOTBETCTBYET HECKOJIBKO TPUILIETOB, MJIM KOJOHOB,
JUI KOTOPBIX TENEPh YCTaHOBJIEHBI COCTAB U MOCJEI0BATENBHOCTh HYKIEOTHIOB.

B nmomucomax T1-PHK, HarpyxeHHas aMHHOKHCIOTOWH, NPHUCOEAMHSAETCS K
cooTBeTcTBYOIMM KojoHam H-PHK. DT0 mpucoeannenue coBepiiaercsi BHYTpH puOOCOMBI B
CHIIY B3aUMOJEHUCTBHSI KOMIIJIEMEHTAPHBIX OCHOBAHMI: aJleHUHA C ypalWJIOM WM TUMHUHOM U
ryaHuHa ¢ uuto3suHoM. Ilpu stom 1-PHK npucoenunsieTcst k KOJOHY coAepaiiumcsi B Heil
KOMIIJIEMEHTAPHBIM TPUIUIETOM, Ha3blBa€MbIM aHTUKOJOHOM. Ilo Mepe mnpoaBrmxeHUsS
pubocombl TI0 HyKIeoTHIHOU 1enouke u-PHK k cocenmnuM xogoHaAM MPUCOETUHSIOTCS HOBBIS
Monekynsl T-PHK, Harpyxkennele amubHokucinoramu. llpensinmymas 1-PHK npu  stom
0CBO0OO0XK1aeTCs, MPUCOEANHSS CBOI0 AMUHOKHCIIOTY KapOOKCHMIIBHBIM KOHIIOM K aMHHOTPYIIIe
HOBOW aMUHOKHCIIOTBHI ¢ OOpa30BaHHEM MENTUIHOW CBsi3W. T. 0., TONUNENTHIHAS IIETIOYKa
pacrteT 1o Mepe npoBrKkeHust pudocomsl 1o u-PHK 1 ocBoO0k1aeTcest 1o 3aBEpIIEHUH CBOETO
CHUHTE3a, MpoWas cooTBeTcTByrommMi ydyactok u-PHK, komiueMmeHTapHslii aaHHOMY
cTpykTypHOMY reny JJHK.

[Iporiecc OmocuHTe3a Oellka HE HCUEPIbIBACTCS OOpa30BaHUEM MOJMIICTITHIHBIX
LENOYEK, T. €. CO3JJaHUEM IIEPBUYHON CTPYKTYpHI. Jlajee MpOUCX0IUT CBEPTHIBAHUE LIETIOYEK B
CIIHMpaJIU, UX «YKJIAJKa» U B3aUMOJEHUCTBHE, U 00pa3oBaHNE BTOPUYHOM, TPETUYHOM U, HHOT/Ia,
YETBEPTUYHOU CTPYKTYPHI.

B cBs3u ¢ BaXHBIM 3Ha4YeHHEM Oeika pa3padaThIBAIOTCS HOBBIE METOMBI  MOJYYCHHS
OCJIKOB W aMHUHOKHUCIOT MYTEM IPOMBIIIJICHHOTO MHKPOOHOJIOTMYECKOTO CHHTE3a, T. €.
BBIpAIIMBAaHUEM MHUKPOOOB (HampuMmep, ApPOAOKEH M Ap.) Ha JemEBOM ChIpbe (Hampumep,
HedTH, Ta3e u Jp.).

AMUHOKHCIIOTHBII COCTAaB YCTaHABIMBACTCS ITyTEM T'HAPOJM3a OelKa ¢ MOCIeTyIOIUM
XpoMarorpauyeckuM aHaau30M. AMHIHBIE CBSA3U CIIOCOOHBI THPOJIM30BAThCS KaK B KHCIIOH,
TaK ¥ B IIEIOYHOU cpenax. [ maposn3 MOKeT ObITh YaCTHYHBIM (00pa3yroTcs 0oJjiee KOPOTKUE
NOJIMMIENTUABl W TENTHIbl) WM TOJHbIM (oOpasyercst cMmechb aMHHOKUCIOT). Llupoko
UCTOJB3YIOT YAaCTUYHBIA THIPOIM3 TOJA JACHCTBHEM (EpMEHTOB METHTa3, KOTOphIE
M30MpaTeNbHO  THUAPOJM3YIOT — NENTUAHBIE  CBA3M  BHYTPM  OCNKOBOM  MOJIEKYIIBI
(3HmoTmenTHUTa3kl), TMOO HA KOHIIE IENH (9K30IENITUTA3bI).

[lonyueHHyro B pe3yiapTaTe THAPOJIM3a CMECh AMUHOKHUCIOT aHaJIU3UPYIOT B
aMHHOKHUCIIOTHOM aHanu3arope. Takum oOpa3oM ompeaensercss aMHHOKHUCIOTHBIM COCTaB
OEJKOB.

bonee crnoHbIM SBIISETCS ONpPEAEICHUE aMUHOKUCIOTHONW IOCIEN0BATEIBHOCTH, T.€.
NepBUYHONH  CTpyKTypbl  Oenka.  IlepBuuHas  CTpyKTypa  oOmpenensiercs  IyTeM
MIOCJIEOBATEIBHOTO OTILICIUIEHUS! AMUHOKHMCIOT OT OJHOTO M3 KOHIOB LENM M HX
uneatudukanusa. [lepeiii  cmoco®  ormemieHus u  uaeHTUGUKauu — N-KoHIEBo
aMHHOKUCIIOTH Obl1 mpemnoxen Cenrepom (1945), B kxotopom Oenok oOpabaTeiBaiIu
IUHATPO(TOPOEH30JI0OM, a 3aTeM TUApPONIU30BalH. bosee mpocThiM, a To3TOMYy U OoJiee
pacrpocTpaHEeHHBIM METOJIOM OTIPEACICHUSI MEPBUYHON CTPYKTYpPbI O€JKa, SBISETCS METOJ
CTYMEHYAaTON JAeCTpyKIMH DnaMmaHa ((eHHITHOTHAPAHTOMHOBBIN). IIpenmMyiecTBo 3TOrO
METO/Ia 3aKJII0YAeTCs B TOM, YTO OH MO3BOJIIET COXPAHUTH YaCTh MOJIEKYJIBI, OT KOTOPOil Obliia
OTILEIUIEHa aMUHOKHUCIIOTA. Takke MUPOKO U3BECTEH U JAHCUIIbHBIM METO/I, KOTOPBI OCHOBaH
Ha B3auMoAecTBUM N-KOHIIEBOW aMUHOKHUCIIOTHI C IaHCUIIXJIOPUIOM.

B Hacrosimee BpeMs A1 onpeaesieHusi aMUHOKHUCIOTHOTO COCTaBa OETKOB HCIIOJIB3YIOT
crienuanbHble MPUOOPBI —CEKBEHATPBI, PA0OTAIOIINE B ABTOMATHUECKOM PEXHUME.



	ЛАБОРАТОРНОЕ ЗАНЯТИЕ №3 Тема: Химия биологически активных соединений.  Аминокислоты, пептиды, белки

