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Tema 3ausaTus

OCHOBHBIE ITOHATUS B BUOOPT AHUYECKOW XUMMU.
M30MEPH S OPT AHUYECKUX COEJUHEHUN

3agaHus Ui CAaMOCTOSITENIbHON PabOTHI

KHUCJIOTHOCTb 1 OCHOBHOCTb OPTAHMYECKUX
COEJMHEHUNUA

JlaGopaTtopHnas pabota

3amaHus Ui CAaMOCTOSITENIbHON PaOOTHI

[TOJIN- U TETEPO®YHKIIMOHAJIBHBIE COEJJUHEHUW A

JlaGopaTtopHnast pabota

3aaHus 111 CaMOCTOSITEIIbHOM padOThI

BUOJIOITMYECKU AKTUBHBIE 'ETEPOLIMKIIMYECKUE
COEMHEHMA

JlaGopaTtopHnast pabota

3aaHus 111 CaMOCTOSITEIIbHOM pabOThI

AJIb®A — AMUHOKUCIIOTBI. BUOJIOTMYECKHU BAXXHBIE BMC.
ITEITTU/bI, BEJIKA

JlaGopaTtopHnast pabota

3aI[aHI/I$I JIJISI CAaMOCTOSTEILHOMN pa6OTLI

YI'JIEBO/JbI
JlaGopaTtopHnas pabota
3ananus A1 CaMOCTOSITENIbHON paboThI

HYKJIEMHOBBIE KM CJIOTbI
3amanus 11 CaMOCTOSITEIbHOM paboThI

JIATINAbI
JlaGopaTtopHnas pabota
3amanus A CaMOCTOSTENIbHON paboThI

MO/VYJIbHBIE BOITPOCHI



Tema: OCHOBHBIE NIOHATUA B BUOOPTAHUYECKON XUMUMU.
W30MEPHSI OPTAHUYECKHUX COEJIVUHEHUI

Heﬂb 3aHATHS. PACCMOTPETh OCHOBHBIC IIOHATHS 6I/IOOpl"aHI/ILIeCKOI71 XUMHNH, OCHOBBIBAsAChb Ha

TEOPETUYECKHE aCTIEKThI U (POPMYTHUPOBKH OPraHMUECKONW XUMUH.

I_Ie.m, ACATECJIBbHOCTU CTYACHTOB HA 3aHATUH

Cmyoenm Oondxcen 3Hamy.
a) OCHOBHBIC TTOJIOKCHUS TECOPUHU CTPOCHHS OPTaHUIECKUX COeIMHEHUI byTiepona.
0) kinaccuuKaIu OPraHuIeCKUX COCAUHCHUH.

Cmyoenm oondicen ymems:
a) ®opmynupoBaTh OCHOBHBIE MTpaBUiia 3aMecTuTeNbHON HOMeHKIaTypbl MHOTTAK.
06) MHcrmonb3oBarh MpaBuiIa 3aMECTUTEILHOM HOMEHKJIATYpbl B Ha3BaHHUSIX OPraHUYECKHX

COEIMHEHUH, SIBJIIOINXCSI 00bEKTaAMH U3YUEHHs] OMOOPTaHUYECKON XUMUH.

B) KHaCCI/I(bI/II_[I/IpOBaTL OpTraHHU4YC€CKUC COCAUHCHHA C YUCTOM CTPOCHHA LCIIKU aTOMOB YTJICPpOOda U

NPUCYTCTBYIOLINX B MOJIEKYJIe (DYHKIIMOHAIBHBIX TPYIIIL.

Bonpocs! 1u1s1 npoBepku 6a30B0ro (MCX0AHOI0) YPOBHA!

Kakas xuMusi Ha3bIBa€TCsl OpraHu4ecKor u nouemy?

UYro Takoe HOMEHKJIATypa U €€ TUIIbI?

OCHOBHBIE KJ1acChl OPraHUYECKUX COETUHEHUH.

I"'omonoruueckuii psi, IPUHIUI 0O0BEAMHEHHUS BEIECTB B TOMOJIOTHUECKUH PsIJL.

ATOMHBIE OPOUTATN U UX TUOPUIN3ALHUSL.

A A

KoBanenTHas n BOAOPOJHAA BUJBI CBA3HU B OPraHUYCCKUX COCAUHCHHUAX.

TeopeTuyeckas 4acTb
B ocHoBy Hay4yHON KiacCU(pUKAMM U HOMEHKJIATYpbhl OPraHUYECKHX COEJIMHEHUN I0JI0KEHbI

MPUHIOHUIIBI TCOPUU XUMHUYCCKOTO CTPOCHUS OPraHUYICCKUX COE€IUHEHUI AM. BYTJ'ICPOBa:

1.

w

ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C IPYIOM B OIPEIEIIEHHOM MOCIEI0BATEIBHOCTH COTIaCHO
UX BaJeHTHOCTSM. [locnenoBaTelbHOCTh MEKaTOMHBIX CBSI3€l B MOJIEKYJIE HAa3bIBACTCS

€€ XUMUUECKUM CmpoeHueM U OTPaXaeTcsi OJHON CTPYKTypHOU dopmyioit (popmyoit
CTPOCHHS).

XHWMHUYECKOE CTPOEHUE MOYKHO YCTaHABIMBATh XMMHUECKUMHU MeToaamu. (B HacTosiee Bpemst
UCIOJIb3YIOTCS TAKKE COBPEMEHHbIE (PU3UYECKUE METO/IbI).

CBolicTBa BEIIECTB 3aBUCST OT UX XUMHUYECKOTO CTPOEHUS.

1o cBolicTBaM JAHHOTO BELIECTBA MOKHO OINPENEIUTH CTPOCHHUE €r0 MOJIEKYIIBI, d IT0 CTPOCHHUIO
MOJIEKYJIBI - IPEJBUIETH CBOMCTBA.

ATOMBI 1 TPYIIIIBEI aTOMOB B MOJIEKYJIE OKa3bIBAOT B3AMMHOE BIIMSIHUE JIPYT HA Apyra.

TCOpI/I}I ByTJ'ICpOBa SABUJIACh HAYYHBIM (I)yH,[[aMCHTOM OpFaHquCKOﬁ XHMHH M CIOCOOCTBOBaja

OpicTpoMy ee pazButuro. Omnupasch Ha mojoxkeHus Tteopuu, A.M. byrinepoB nan oOwsicHeHue
SIBJICHUIO H30MEPHUH, TIPEICKa3ajl CYIIECTBOBAHUE PA3JIMUHBIX U30MEPOB U BIIEPBbIE MOJYUYUIT HEKOTOPHIE
U3 HUX.



Bce OpraHNYCCKUC COCANHCHUSA TOAPA3ACIIAIOT Ha CJICAYIOIUC OCHOBHLIC PAIBI:
Auumuqecmte — HUX Ha3bIBaIlOT TAKXE aJ'II/I(baTI/I‘ICCKI/IMI/I, WM COCAVMHCHUAMU XUPHOI'O pAda. OTH
COCAUHCHUA UMCIOT OTKPBITYIO LCIIb YITICPOJAHBIX aTOMOB.

K HuMm otHOCATCS:
1. IIpenenbHbIe (HACBIICHHBIE)
2. HenpenenbHble (HEHACBILICHHBIC)

Luknuueckue — COEAMHEHUS C 3aMKHYTOM B KOJIBLIO LIETIBIO aTOMOB. K HUM OoTHOCATCSI:
1. KapOonuknnyeckue (M30IMKINIECKHE) — COSAMHEHUS, B KOJIBIIEBYIO CUCTEMY KOTOPBIX BXOJIST
TOJILKO YIJIEPOJHBIE ATOMBI 3TO:
a) ATMIHUKINYecKue (TIpeieIbHbIC U HETIPEeIbHBIC);
0) apomaTH4eCKue.
2. I'eTepOlMKINYECKUE — COCIMHEHUS, B KOJIBIIEBYIO CUCTEMY KOTOPBIX, KpOME aToMa Yriepoja,
BXOJST aTOMBI APYTUX AJIEMEHTOB — I'€TepOaToMbl (KUCIOPO/, a30T, cepa | JIp.)

Opra}mqecme COEIHHEHH A

AIMIITHYECKHE LIHKJTHY ECKHE
&R HEIE HETTEIRITE HETE KapOOLHKIHYECKHE TeTePOLHKITHYE CKHE
AMHPATHYECKHE APOMATHYE CKHE

B Hactosimiee Bpems ISl HAMMEHOBAaHUS OPraHUYECKUX COEIMHEHMH MPUMEHSIOTCS TpH THIIA
HOMEHKJIATypbl: TpPUBHAJIbHASA, pAllMOHAJbHAs W CHCTEMaTHYecKass HOMEHKJIAaTypa — HOMEHKJaTypa
IUPAC (MIOITAK) — International Union of Pure and Applied Chemistry (MexayHapogHoro coro3a
TEOPETUYECKON U MPUKIIATHOW XUMHH).

TpuBuaibHas (McTOpuYeckasl) HOMEHKJIATypa — TepBas HOMEHKJIATypa, BO3HHKINIAs B Havyae
pa3BUTHS OPraHWYECKOM XHWMHH, KOIJIa HE CYIIECTBOBAJO KJacCU(PUKAUU U TEOPUU CTPOCHHUS
OpPraHMYECKUX COeAUHEHMH. OpraHnYecKUM COECIUHEHUSAM JaBally CIIy4alHbIE Ha3BaHUS 110 UCTOYHUKY
noJiydyeHus: (1aBesneBasl KUCIIOTa, S0JI0YHAs KUCJIOTa, BaHWJIMH), IBETY WJIM 3amaxy (apoMaTHYecKHe
COEJMHEHUS), pexe — MO0 XHUMHMYECKHM CBoicTBaM (mapaduubl). MHOrMe Takue Ha3BaHHUsS 4YacTo
MPUMEHSIOTCS 70 cux mnop. Hampumep: MoueBHHa, TONYOJ, KCHUJION, WHAMIO, YKCYCHasi KHCIIOTa,
MacJsiHasi KUCIIOTa, BaJlepUaHoOBasi KUCIOTA, TIIHKOIIb, alaHWH U MHOTHE JIPYTHE.

PanmoHanbHasik HOMEHKJATYpa — IO DJTOH HOMEHKIAType 3a OCHOBY HAMMEHOBaHUS
OpPTraHWYECKOTO COSAMHEHUsI OOBIYHO MPUHUMAIOT Ha3BaHHWE Hanbosee MPOCTOro (Jaiie BCEro MepBOTO)
YlieHa JIaHHOTO TOMOJIOTMYECKOTO psiAa. Bce ocTalbHble COEIUHEHUS paccMaTPUBAIOTCA —Kak
MPOU3BOJIHBIC JTOTO  COCJAMHEHHWs, O0Opa3oBaHHBIE 3aMEIIEHHMEM B HEM aTOMOB  BOJOpOJa
YIIEBOJIOPOJAHBIMU UM WHBIMH paJuKanamMu (HampuMep: TPUMETUIYKCYCHBIM allbJIerH]l, METUJIaMHUH,
XJIOPYKCYCHAsi KHCJIOTa, METWJIOBBIA CIHPT). B Hacrosimiee BpeMsi Takash HOMEHKJIATypa MPUMEHSETCS
TOJILKO B T€X CIIy4asiX, KOTJa OHa JaeT OCOOCHHO HArJIsSHOE MPECTABICHNUE O COCTUHEHUU.



Cucremarnyeckass HoMeHKJIaTtypa — HomeHkinarypa [UPAC — wmexnyHaponHas eauHas
XUMHUYecKas HoMeHKaTypa. CucreMaTHueckasi HOMEHKJIATypa OCHOBBIBAETCS HA COBPEMEHHOW TEOpHUU
CTpOCHHUSI M KJacCU(UKAIUM OPraHWYECKHX COCIMHEHMHA M MBITACTCA PELIMTh TJAaBHYIO MpoOIeMy
HOMEHKJIATYpbl: Ha3BaHUE KaXKJIOTO OPraHMYeCKOro COEIMHEHHUS JOJDKHO COJEp)KaTh IpPaBHIIbHBIC
Ha3BaHWs (DYHKIUH (3aMeCTUTENel) U OCHOBHOTO CKEJIeTa yIJIeBOJOPO/Ia U JOKHO OBITh TAKUM, YTOOBI
10 Ha3BaHUIO MOKHO OBLIO HAMMCATh €IMHCTBEHHO MPABUWIbHYIO CTPYKTYPHYIO GOpMYITyY.

B 3amecTUTEIbHOIT  HOMEHKJIATYpe OCHOBOM  HAa3BaHMS  CIY)XUT OJUH  YIJIEBOJOPOJIHbBIN
(GparMeHT, a Jpyrue paccMaTpUBAIOTCA Kak 3aMmecturenu Bojgopona (Hampumep, (CgHs)sCH —
Tpu(EHUIMETaH).

B pagukajio-pyHKIMOHAJBLHON  HOMEHKJIATYpe B OCHOBE Ha3BaHUsA  JIGKUT  Ha3BaHUE
XapaKTePUCTHUECKON (YHKIIMOHATHHOW TPYMIBI, OMPEACTSIONEH XUMUYSCKUN KJacc COCIUHEHUs, K
KOTOPOMY IIPUCOEIMHAIOT HAMMEHOBAHNUE OPraHUYECKOT0 pajivKaia, HalpuMep:

C,HsOH — stumnoBelit cnupr;

C,HsCl — stunxJiopun;

CH3—0-C3;Hs — meTmmaTiiioBsii 3¢up;
CH3;—CO-CH = CH; — MeTHIBHHUIKETOH.

B coeanHuTe1bHOI HOMEHKIIATYpe Ha3BaHUE COCTABISAIOT U3 HECKOJIBKMX PAaBHOIIPABHBIX YacTen
(marmpumep, CeHs—CeHs Oudenmn) nmm nobasisisi 0003HaYEHUST TPUCOSANHEHHBIX aTOMOB K Ha3BaHHIO
OCHOBHOH CTPYKTYpHI (Hanpumep, 1,2,3,4-retparuapoHadrairt, THIPOKOPHUHAS KUCIOTA, STUICHOKCH],
CTUPOIAUXIIOPHU]T).

3aMeHUTEIbHYI0  HOMEHKJATYPY NMPUMEHSIOT TNpPHW  HAIMYAA  HEYIJIEPOIHBIX  aTOMOB
(reTepoaToMOB) B MOJIEKYJISIPHOM LI€TIN: KOPHU JAaTUHCKUX Ha3BaHUM 3THX aTOMOB ¢ OKOHUaHHEM “‘a” (a-
HOMEHKJIaTypa) MPUCOEIUHSIOT K Ha3BaHUSIM BCEH CTPYKTYPHI, KOTOpAs MOIy4nIach Obl, €CTH Obl BMECTO
rerepoatomMoB 0wl yriepox (Hampumep, CHz—O-CH,—CH;—NH-CH-CH,-S-CHj3 2-okca-8-Tua-5-
a3aHOHAH).

Cuctema UIOITAK sBrsiercst oOuienpu3HaHHON B MUpE, W JIMIIb aJalTUPYETCs COOTBETCTBEHHO
rpaMMaTHKe si3bika crpaHsbl. [lomHeiii HaObop npaBun npumeHeHus cucremsl MIOITAK ko MHOrMM MeHee
OOBIYHBIM THIIAM MOJIEKYJ JUIMHEH M cioxkeH. HoMeHknatypa mpejacraBiseT coOOi cHUCTeMy IpaBHII,
MO3BOJISIOIIMX JaTh OJHO3HAYHOE HA3BAHME KaXIOMY WHIMBHIYyAIIbBHOMY COECIMHEHWIO. B Hacrosee
BpeMs OOIICTIPUHATOM siBsieTcss cucTremarnyeckas HomeHknatypa MIOITAK. [Ing ucnonb3oBaHus
HomeHknatypbsl MIOITAK HeoOxonuMo 3HaTh cleayrolie HOMEHKIaTypPHbIE TEPMUHBL:

Oprannyeckuil paauMKajJ — OCTaTOK MOJEKYJbl, U3 KOTOPOH yJaJ€Hbl OJWH WA HECKOJIBKO
aTOMOB BOJIOPO/1a, IIPH 3TOM OCTAIOTCsI CBOOOIHBIMU OJTHA UM HECKOJIBKO CBOOOIHBIX BaJICHTHOCTEH.

PononavajibHasi CTPYKTypa — XHMHYECKash CTPYKTypa, COCTABJISIONIAsST OCHOBY Ha3bIBAEMOTO
coelMHEeHMs. B kauecTBe poJloHaYaIbHOW CTPYKTYPBI pacCMaTpUBAIOTCS TJIaBHASI LIENb aTOMOB yTiepo/ia
B AlIMKJIMYECKUX COSTUHEHUSAX U IIUKI B KAPOOIMKINISCKUX M TETEPOIMKINICCKUX COCTUHEHUSX.

XapakTepucTuyeckasi rpynna — (QyHKIMOHANbHAs TpPYINa, CBS3aHHAas C POJAOHAYAIBHOM
CTPYKTYpOM WUJIM YaCTUYHO BXOJSIIAs B €€ COCTaB.

SaMeCTI/ITeJ'H) — HIO60ﬁ aToOM HIIN rpyHHa aTOMOB, 3aMfCIIaroIue€ B UCXOJHOM COCIMHCHHUU aTOM
BOZIOpOJIa



B ocHoBe 3aMecTHTEIbHON HOMEHKJIATYpHI JISKUT BBHIOOp pOJOHAYATIbHOM CTPYKTYypbl. Ha3Banue
CTPOAT KaK CJII0KHOE CJIOBO, COCTOALIEE U3 KOPHs (Ha3BaHHE POJIOHAYAILHOW CTPYKTYpHI); Cy(hdUKCOB,
OTpaXKAIOIIMX CTETEHb HACHIIIEHHOCTH (HAaJMuMe 2-HBIX WIN 3-HBIX CBs3el); nmpeduxcoB u cyddukcos,
0003HAYaIOIIKX YUCII0, XapaKTeP U MECTOHAXOXKACHUE 3aMeCTUTENEH.

3aMecTUTeIN noApa3aCiiAr0T Ha IBa TUIIA:

1. YrneBomopoaHble paaMKanbl M XapaKTEPUCTUYECKHE TPYyMIbl, 0003HaYaeMble TOJIBKO
npedukcamu

2. XapakTepuCTHUECKHE Tpymimbl, o0O03HadyaeMble Kak mnpedukcamu, Tak ©u cyhdukcamu B
3aBHCHMOCTH OT CTapIINHCTBA:

[Topsamok cTapmIMHCTBA XapaKTEPUCTHUECKUX TPYII, 0003HaYaeMbIX cypdukcamu u npedpukcamu

@yHKIMOHAIbHASA TpyIIa [Tpeduxc Cydduxc
-(C)OOH - -oBas K-Ta
-COOH KapOoxcu -KapOOHOBAsI KUCIIOTA
-SOzH Cynbpo- -CcyJib(hOHOBAs KUCIIOTA
-(C)N - -HUTPHI
-(C)HO Okco- -aJb
-CHO dopmuit- -KapOabaeT I
R1R,(C)=0 Okco- -0H
-OH IMuapokcu- -011
SH Mepxkanro- -THOJI
NH, AMuno- -aMHUH

CocrapiieHue Ha3BaHUS IMPOU3BOJAT B CHGI[YIOIHGﬁ MMOCJICAOBATCIBHOCTHU

1. Onpenensior  crapulyl0 XapakTepUCTHYECKyH0 TIpynny (€ciu OHa MpPHUCYTCTBYET) H
POJIOHAYAIbHYIO CTPYKTYPY COETUHEHHUSI.

B kadecTBe pOAOHAa4YaIbHOM CTPYKTYpBl. MCIOJIB3YIOT TIJIABHYKO LI€NIb aTOMOB yIJepoja B
AIMKJIMYECKUX COEJMHEHUSX U OCHOBHYI LHKIMYECKYIO CTPYKTYpy B KapOOLMKIMYECKUX U
reTepOLMKINUECKUX COEAUHEHUSX.

2. HymepyroT aToMbl poJOHaYaIbHON CTPYKTYPHI C YCIOBHEM, YTOOBI cTapiasi TpyIia HoayJIriia
HauMEHbLINKH HOMep. Eciau 3To mpaBmiio He MO3BOJIAET BHIOpATh OJIHO3HAYHO HAlpaBlIeHUE HyMepalluu,
TO LENb HYMEpPYIOT TakK, YTOObl 3aMECTHTENN MOJY4YUSIM HauMEHbIINe HoMepa. B rerepouukie Havano
HyMEpaluu ONPENEISAET FETEPOATOM.

3. Ha3piBatoT poOHAYaNBHYIO CTPYKTYpYy, OOO3HAuasi CTapuIyl0 XapaKTePHUCTUYECKYIO TpPYIITY
cybppukcom. CreneHp HACHIIEHHOCTH pOJOHAYAJIBHOW CTPYKTYpBhl. OTPaKaloT B €€ Ha3BaHUU
cy(dpukcamu: -au B Ciryyae HACBHIILIEHHOIO YIJIEPOJHOIO CKENeTa, -eH — IPU HAJIM4UU IBOMHON U —uH —
TPOWHOM CBSI3EH.

4. Ha3piBaloT 3aMecTHTENH, OOO3HavaeMble TMpeduKcaMu, B €IUHOM al(aBUTHOM TOPSIJIKE.
[TonoxkeHne Kaxx0ro 3aMeCTUTENS U KaXKI0M KPaTHOM CBS3HM YKa3bIBAIOT IU(PPAMU, COOTBETCTBYIOIIMMHU
HOMEpPY aroMa yriepoja, ¢ KOTOPBIM CBs3aH 3aMecTuTeNb. L{udpsl ctaBiaT nmepen nmpedukcamu U mocie



cyduxcos. ITocne cyhHUKcoB —08as k-ma UM —aabs MOXHO HE YKA3bIBaTh MOJOKEHUE KapOOKCHUITHLHON
WM aJibJICTUHOM TPYIINbI, T.K. OHU BCEr1a HAXOIATCS B HaYajIe ICTH.

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paﬁoTbI

KoHnTpoJbHbIe BOIPOCHI:
1. OcHOBHBIC TIOJIOKEHHUSI TEOPHH CTPOSHHUS OpraHuyeckux coeauHeHudt A.M. bytieposa.
N3omepust kak crierupuieckoe SBICHHE OPraHUIeCKONW XHUMHH.

2. KnaccudukaimoHHbIe IPU3HAKN OPTAHUYECKUX COSAMHECHUN: CTPOSHUE YIIIEPOTHOTO CKEJleTa U
npupoaa ¢yHKIMOHaIbHOU rpymmbl. OyHkunoHanbHaa rpymnmna. CTpyktypHas ¢opmyna. CTpyKTypHbIE
H30MEDPBI.

3. OcHOBHBIC MpaBWia COCTaBlieHUs Ha3BaHUU 1Mo HomeHkinarype MIOITAK mis opranmueckux
COEIMHEHMIT; 3aMEeCTUTEIbHAS U paAuKaIo-(yHKIIMOHAIbHAsI HOMEHKIIATYpA.

4. PonoHayanpHas CTPYKTypa, 3aMECTUTENH, XapakTepucTuueckue rpynnbl. [lokaxure Ha
KOHKPETHBIX IIPUMEPaXx.

5. OcHOBHBIE KJAacChl OMOJOTMYECKH BAKHBIX OPraHMYECKUX COCTUHEHUH: CIHUPTOB, (HEHOJIOB,
THOJIOB, AaMHHOB, IHPOCTBIX 3(PHUPOB, CYyIb(GUAOB, albAETHIOB, KETOHOB, KapOOHOBBIX KHUCIIOT.
Opranuueckue pajauKabl.

6. Uro Takoe n3oMepus U Kakue BHJIbI e¢ BaM n3BecTHBI?

7. Kakue snextponsble 3¢ deKThl 3amecTuteneil Ber 3Haere?
8. Ocnosubie npuemsl HoMeHKIaTypsl FOITAK coepnnenuii.
9. AtomHBIE OpOUTANIN M UX THOPHIU3AIIHSL.

10. CrtpykTypHas ¥ IpOCTPAHCTBEHHASI N30MEPHH.

11. Kondurypanus u koHpopmarus.

BbInoJHUTD yYHpaKHCHHUA:

1. HazBats no 3amecturensuoit HomeHknatype MIOTTAK coenunenus:
a) HOOCCH,-CH,COOH

6) H,N-CH,CH,CH,-COOH

B) HSCH,CH(NH,;)COOH

2. Hamucatb ¢ moMouIbio CTPYKTYPHBIX (POPMYJT CTPOEHUE COETMHEHMIA:
a) 2-6pom-1,1,1-tpudTop-2-xs10p3TaHa

6) nponantpuona-1,2,3

B) IPONIaHOHA

T) STaHuass

1) TpaHC-OYTEHAMOBOM KUCIIOTHI.

3. Harmmmmre cTpykTypHBIE (DOPMYITBI BCEX M30MEPOB (hOPMYIT:
a) C2H4O

6) C3HsOH

B) C3H9N

e) C3H4O

4. Hapucyiite nmpoekiiuu HetomeHa st aTaHa, mpornaHa u OyTaHa B 3aCJIOHEHHON 1
3aTOPMOKEHHON KOHpopMarusax. /st Kakoro CoeIMHEHUs 3aTOPMOKEHHAsE KOH(OopMalys HauMeHee
ycTonuuBa?



5. HazoBuTte coennuenus no 3amectuTenbHo HoMeHkiatype MIOITAK:

0N H,N
S 0, MO
OH OC,H,

CH, Cl OH

@NPIJ @\ @,sij
NO,

6. Ha3oBuTe coennHEHMs 110 3aMECTUTEIHHONH HOMEHKIIATYpe:
a) CH; — C(O) — CHj3

0) HS — CH;— CH(NH_) - COOH

B) HOOC — CH; - CH, C(O) - COOH

r) CH,(OH) — CH(OH) - CH»(OH)

yKaXuTe (QYHKIMOHAIbHBIE TPYIIIIHL.

7. B miogax psOMHBI COAEPXKHUTCA 3HAUYUTEIHHOE KOJUYECTBO SIOJOYHOM KHCIOTHI, KOTOpas
SIBJIICTCS 2-OKCUOYTaHAMOBOM KUCIOTOW. HanuimmTe ee cTpyKTypHYIO hopMyITy.

8. TpuXJOpATHIIEH - CPEICTBO ISl MHTAAIMOHHOTO HAapKo3a - HaszbiBaeTcs 1,1,2 - TpUXIIOpITEH.
Hanummwre ero ctpyktypuyo Gopmyny. K kakomy kiaccy coequHEeHH OH OTHOCHUTCS?

9. I'myraMHHOBasI KUCIIOTA, BXOAIIAsl B COCTaB OCIIKOB, UMEET CTPOCHHE:
HOOC — CH,;— CH; — CH(NH)- COOH. HasoBwute 3T0 cOeIHHECHHE.

10. Hantmmure cTpyKTYpHBIE (YOPMYITBI CIEAYIOUINX COSAHMHEHUIA:

a) HUTPOOEH3011 r) 2-mMeTunoOyTaanes-1,3
0) 2-MeTUI-5-3THIITenTHH-3 1) 3-0KCcOOyTaHOBasi KUCIIOTA
B) OCH30lHasT KHCIIOTa €) O-MEeTHIaHUITUH

11. Ha3zoBure coequHeHus no 3aMecTuTenbHOi HomeHknatype MIOITAK:

CH
Ps) P
H,C—CH—c7 H,C—C—CH, H.,C—CH—CH/—OH
OH ‘ ,
2 CH, CH, Cl
Br
I 20
H,C—C=C—CH—CH—CH, HC—C—C>
| | | | OH
| CH, Br
g HC—CH=CH—COOH H,N—CH,—CH.—COOH
CH—CH,
H,C—CH—COOH
H,C—H,C CH~CH, OH
B) ! P £



12. KoBaneHTHas cBsI3b 00pazyercs . . .

a) Mapoy AIIEKTPOHOB, MPEOCTABISIEMBIX aTOMOM

0) 3a cyeT 0000IIEeCTBICHHS APl AIEKTPOHOB MPH MEPEKPHIBAHUN aTOMHBIX OpOUTaNIeH ABYX (WK
0oJiee) aTOMOB

B) 32 CUET JIEKTPOCTATUYECKOTO MPUTSHKCHUSI MEXKITY 3apsHKCHHBIMH YaCTHIIAMHU C 3aBEPIICHHBIMU
BHEITHUMH 3JICKTPOHHBIMH 000JI0YKAMU

13. Kakas cBsi3b Ha3bIBaETCS G-CBS3BIO 7

a) KOBaJieHTHas CBs3b, OOpa3oBaHHas NpU OOKOBOM NEPEKPHIBAHMHM AaTOMHBIX p-opOuTanen
CBSA3BIBAEMBIX aTOMOB

0) KOBaJeHTHas CBS3b, OOpa3oOBaHHAs MpPH MEPEKPHIBAHUM AaTOMHBIX OpOuTanei BIOIb
MEXBbAAEPHOU OCU

B) MOHHAs CBS3b, OOpPAa30BaHHAS MPH OCEBOM IEPEKPHIBAHUU ATOMHBIX OpOUTaNel CBS3BIBAEMBIX
aTOMOB

I') HOHHAas CBs3b, 0Opa3oBaHHas MpU OOKOBOM NEPEKPHIBAHMHM aTOMHBIX OpOHTANEH CBS3BIBAEMBIX
aTOMOB

14. n-CBs3b10 HA3bIBACTCH . . .

a) KOBAJIEHTHAs CBsI3b, 0Opa3oBaHHasi IPU OCEBOM MEPEKPHIBAHUM JIIOOBIX aTOMHBIX OpOuTanen
CBSI3bIBAEMBIX aTOMO

0) KOBaJeHTHas CBS3b, OOpa3OBaHHAs MPU TMEPEKPHIBAHUM AaTOMHBIX pP-OpOHTajeil BIOJb
MEXbSJIEPHON OCH

B) KOBA@JICHTHAs CBs3b, OOpa3oBaHHAas Npu OOKOBOM IMEPEKPHIBAHUM ATOMHBIX p-OpOuTaeit
CBSI3bIBAEMBIX aTOMOB

I') HOHHAs CBs3b, 0Opa3oBaHHAs MPU OOKOBOM MEPEKPHIBAHUU aTOMHBIX OpOMTANICH CBS3BIBAEMBIX
aTOMOB

15. I'ubGpuau3anys aTOMHBIX OpOUTaJIe - 31O . . .

a) B3aMMO/ICHICTBHE aTOMHBIX OpOUTasIeil pa3HbIX aTOMOB C 00pa30BaHWEM I'MOPUAHBIX OpOuTaIen

0) B3aMMOJAEWCTBUE PA3HBIX MO THUITy, HO OJU3KHUX IO SHEPrMHM AaTOMHBIX OpOMTanel JaHHOTO
aToMa ¢ 00pa3oBaHHEM I'MOPUAHBIX OpOuTasIel OIMHAKOBOM (OPMBI U SHEPTUU

B) B3aMMOJICICTBHE OJIMHAKOBBIX IO TUIY, HO Pa3HBIX MO PHEPTUU aTOMHBIX OpOUTaNel TaHHOTrO
aToMa ¢ 00pa3oBaHHEM T'MOPUAHBIX OpOUTaliell OTMHAKOBOM (POpPMBI U HEPrUn

TecToBBIC 3a1aHUA:
1. CooTBeTcTBHE YIIIEBOOPO/IA U THITA THOPUAU3AIINHI AaTOMHBIX OpOUTaei
yTJliepoJia B MOJIEKYJIE:

1) atan a) sp

2) aTUNeH 0) sp2

3) anleTusieH  B) sp3
r) spd

OtBet:1...,2...,3 ...

2. CoenrHEeHUS, SBISIONINECS MEXKIY CO00M M30Mepamu:
a) reKcaH

0) 2,3-TuMeTHINIEHTaH

B) 2,3-TUMETIIIOyTaH

T) 2,2-TUMETUIINPOIIaH

3. O6mas hopMya rOMOJIOTHYECKOTO PsiJia COSTMHEHUS
CH3-CH=CH-CH=CHj ...



a) CnH2n-2
6) CnH2n+2
B) CnH2n

r) CnH2n-6

4. CoenrHEHMS, 11 KOTOPBIX BO3MOXHBI T€OMETPUUECKUE H30MEPHI:
a) 1,2 muxnopOyran

0) 3-rexceH

B) STUHUJIXJIOPH]L

r) 1,2-nuMeTHinnukiIo0yTan

5. CooTtBercTBHE (OPMYI M HA3BAHUM COSTUHEHUM:

1) CsHe a) CTUPOII
2) CeHsCHj3 0) KCHII0
3) CH3CsH4CHs3 B) TOJIYOJI

r) OeH3011

OtBer:1...,2...,3....

6. BemecTBa, n3oMepHbIe OYTUIICHY ...
a) Oyran
0) OyTun
B) IIUKJIO0yTaH
r) Oyraguena-1,2
CHs

7. Hazpanue coenunenuss HC = C — C — CH = CH; no cucreMaTu4eckoii HOMEHKIATYPE ...

CHs
a) 3,3-mumeTninenTeH-1-un-4
0) 3,3-AMMeTUIIEHTHH-1-eH-4
B) 3-MeTHJI-3-3TUHIIOYTEH-2
r) 3-BUHWI-3-MeTUI0yTHH-1

8. Ha3zBaHue KHCIOTBHI, SIBIISIONIEHCS TOMOJIOTOM YKCYCHOW KHCTIOTHI:
a) MypaBbHHas

0) OeH3oiiHas

B) OJICMHOBAst

T) 11aBeseBas

9. Ha3BaHust H30MepOB NEHTaHOHA-2 110 pallMOHAIbHOW HOMEHKJIAaType:
a) TUATUITKETOH

0) METUJIITUIIKETOH

B) METHJIOYTUJIKETOH

I') STUIIYKCYCHBIH albJerus

10. CoennHeHus, B COCTaB MOJIEKYJT KOTOPBIX BXOAUT KapOOHMIIbHAS TpyIIa;
a) albJIeTU/IbI

0) dheHoIBI

B) IIPOCTBIE dPUPbI

') KETOHBI
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Tema: KHCJIOTHOCTh 1 OCHOBHOCTHh OPTAHUYECKHWX COEJUHEHUM

Heas 3aHaTHA: cHOPMUPOBATH 3HAHUS KUCIOTHOCTH M OCHOBHOCTH OHMOJOTMYECKH AKTHBHBIX
coequHeHnil. Ha ocHoBe Teopernueckux 3HaHUM chOPMUPOBATH YMEHHUS W HAaBBIKU IPEACKA3bIBATh
PEAKIMOHHYIO CIIOCOOHOCTh OMOJIOTHUECKUX COCMHEHUH, pelaTh CUTYAI[HOHHBIC 33/1a4H.

I_Ie.m, ACATECJIBbHOCTU CTYACHTOB HA 3aHATUH

Cmyoenm 0ondicen 3Hamy:

a) Onpeznenenne KUCIOTH M OCHOBaHMS 10 Teopuu bpencrena u JIstouca.
0) dakTophI, BIUSIOIINE Ha KUCIIOTHOCTh U OCHOBHOCTD COCIIMHECHUH.

B) KosmuecTBeHHBIE XapaKTEPUCTUKH CUJIBI KUCIIOT U OCHOBAHUIA.

Cmyoenm 0ondceH ymems.

a) [Ipencka3piBaTh KUCIOTHBIC U OCHOBHBIC CBOMCTBA COCJIMHCHUIA.

0) CpaBHUBATH KHCJIOTHBIC U OCHOBHBIC CBOMCTBA OPTAHUYCCKUX MOJICKYJI.

B) [IpenckaspiBaTh BO3MOXHOCTh IMPOTCKAHHS PEAKIUN MEXKIy MOJEKYJIaMH, MPOSIBISIONIMA
KHUCJIOTHO-OCHOBHBIE CBOMCTBA.

Bonpocsl 11 npoBepku 6a30BOro (MCX0HOI0) YPOBHS:

1. Yro Takoe 31eKTPOOTPULIATEIHHOCTh JIEMEHTOB?

2. Teopuu xucnot u ocHoBanuii bpencrena u Jloypu, JIstonca.

3. DIEKTPOHOJAOHOPHBIE U AIIEKTPOHOAKIIETITOPHBIE 3aMECTUTEH.

4. Yto Takoe paauKal, 3aMeCTUTEIb, XapaKTepUCTUUECKasl rpymma?

5. Kak xnaccudunupyrotrcs opraHM4ecKHe COEIWHEHHS B 3aBHCHUMOCTH OT (YHKIIMOHATBHBIX
TPYIIT, BXOJSIIUX B COCTaB MOJIEKYJI BEIIECTB?

6. Kakue snexrponnsie 3¢ dhektsl 3amectuteneii Bel 3Haete?

Teoperuyeckas 4acTb

BaxupiMu acriekramu peaKHI/IOHHOI\/JI CIIOCOOHOCTU OpTraHU4YCCKUX COG}II/IHGHI/Iﬁ ABIAKOTCA HUX
KHCIIOTHBIC B OCHOBHEIC CBOMCTBA. DTHU CBOMCTBA YaCTO O6y0ﬂaBJII/IBaIOT CYII€CTBOBAHUC OOJIBIIIMHCTBA
OpraHu4Y€CKUux 61/10M0ne1<yn B YCJIOBHAX OpraHM3Ma B MOHHOM COCTOSHHWH.

Haubonee pacnpocTpaHeHHOH KOHIEMIMEW KHUCIOTHOCTH M OCHOBHOCTH OPTraHUYECKHX
coenuHeHuil sBusietcss Teopuss bpencrena-Jloypu. Coenacho smou  Komyenyuu, KUCAOMBbl
npeocmaenaom coboli eewjecmeda, CHOCOOHble 6 pacmeopax omoaeamsv NPOMOH, A OCHOBAHUA —
gewecmaa, cnocobHvle npUcoeOUHsams NPOmMoH. ITa TEOpUs NOJyunsia Ha3BaHUE MPOTOJUTHUECKOH, TaK
KaK KHUCJIOTHOCTh M OCHOBHOCTH CBSI3BIBAIOT CO CHOCOOHOCTBIO OT/aBaTh WJIM MPUCOEIUHSATH MPOTOH.
CormacHo 6osee o0miei sneKkTpoHHOU Teopuu JIbloMca, Kucioma — axyenmop napuvl 21eKMpPOHO8;
ocHosanue — OOHOP Napbsl 21eKmpoHos. BaxxHbIM cieacTBreM Teopud JIbtonca sBisieTcst To, YTO Jr060e
OpPraHn4€CKoOC COCAMHCHUEC MOXKHO MMPEACTABUTH KaK KHCJIOTHO-OCHOBHOM KOMIIJIEKC.

B o011em Buie KUCIOTHO-OCHOBHOE B3aUMOJICHCTBUE MOXKHO OMHCATh YPABHEHUEM:

A—H + !B A + B—H
KHCJIOTa OCHOBAaHUC COIIPSIPKCHHOC COIIPsKCHHAA
OCHOBAaHUC KHUCJIOTa

Kucaornocts no bpencreny.
BonbIIMHCTBO OpPraHNYECKUX COEANHEHUH MOKHO PacCMaTpUBaTh KaK KUCIOThI, IOCKOJIBKY B HUX
CoJIeprKaTCs MOJIAPU30BAHHBIE CBSI3U aTOMa BOAOpoJa ¢ paszianuHbiMu anemertamu (O, N, S, C).
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Opranuyeckue KUCIOTHI KJIACCUPUIMPYIOT 10 IPUPOJIE KUCIOTHOTO LIEHTpa!

— SH-kucnotsl: THOCTIHPTHI, SH-conepxkamue aMuHOKHUCIOTHI U JIp. COSMHEHUS;

— OH-kucnotsl: cnupThl, HEeHOIIbI, KAPOOHOBBIE KUCIOTHI, CYIb(POKUCIOTHI, THIPOKCUKUCIOTHI,
AMUHOKHCIIOTHI,

— NH-KucnoThI: aMUHBI, UMUHBI, TETEPOLIUKINYECKUE COEAMHEHUS C aTOMOM a30Ta;

— CH-KHCIOTBI: YIIIEBOAOPOABI, PaIuKaibl reTepoyHKIIMOHAIBHBIX COSINHEHHIA.

B o53ToM psgy cBepXy BHU3 KHUCIOTHOCTh YyMeHbIaercsi. Cuia KHCIOTHI OIpEAEseTcs
CTaOUIIBHOCTBIO OOpa3yromlerocsi annona. Uem crabusibHee aHHOH, TeM CHIIbHee KucioTa. CTabuiIbHOCTh
aHMOHA 3aBUCUT OT JEJIOKaIU3aluu (paclpeiesieHus1) «OTPULATEIbHOro» 3apsAjaa I0 BCEW 4YacTuue
(annony). UeM Oomblie AEIOKAIM30BAH «OTPHUIATENbHBIINY 3apsl, TeM CTaOWIbHEe aHUOH U CHIIbHEE
KHCJIOTA.

CTaOWIBHOCTh aHMOHA, B CBOIO O4Yepelb, ONPENENSeTCS XapaKTepoM  paclpeleseHUs
OTPHIATEIBHOTO 3apsija aHUOHA U 3aBUCHT OT psia (pakTopoB:

1) nmpupobl aTOMa B KUCJIOTHOM LEHTPE (3JEKTPOOTPUIIATETIBHOCTH U TMOJIIPU3YEMOCTH JJIEMCHTA);

2) xapakTepa CBSI3aHHOT'O c KHCJIOTHBIM
AJIEKTPOHOAKIIETITOPHOTO HITH 3JIEKTPOHOIOHOPHOTO;

LOCHTPOM OpTraHu4€CKOro pagukaiia

3) cobBaTaIMOHHBIX A((HEKTOB.
Henoxanuzayus 3apsoa 3a8ucum:
1) ot anekTpootpunateabaoctu (30) rerepoatoma.

UYem Gospie D0 rerepoaroma, TeM CHIIbHEE COOTBETCTBYoIIas kuciorta. Hampumep: R-OH u R-
NH,. CriupThl 60jiee CHIbHBIE KUCIOTHI, 4eM aMuHbI, T. K. D0(0) > DO(N).

dnexmpoompuyamenbHOCmMb UMeem 3HaYeHue, Ko20a CPABHUBAEMCsl KUCIOMHOCHb COeOUHEeHU,
MMEIOIINX OJMHAKOBBIC PAJAUKAIIBI U AJIEMEHTBI KUCJIOTHOTO LIEHTPA, OTHOCALIMECS K OJHOMY U TOMY K€
nepuony nepuomuyeckod cucrembl JI. WM. MenxgeneeBa (T. €. KOrja TMPAaKTHYECKH HE
M3MEHSIETCA MOJIIPU3YEMOCTh):

C-H N-H O-H SH O-H
KHUCJIOTa KHUCJIOTa KHUCJIOTa KHUCJIOTa KHUCJIIOTHI
CHsCH,-H | C,HsNH-H C,Hs0-H C,HsS—H CeHsO-H CH,COO-H
poraH 9TUJIAaMHUH 3TAaHOJI 3TAaHTHUOJI (beHon YKCYyCHasl KUCJIOTa
pK, =50 pK, = 30 pK, = 16 pK, = 10,6 pK, = 10 pK, = 4,8

Yem Oomnee 3MEKTPOOTPUIIATEIHHBIM SIBISETCS DJIEMEHT B KHUCJIOTHOM IIEHTpPE, TeM OH Oolee
CroCOO€H HECTH OTPHUIIATEIBHBIN 3apsll, U TeM CTa0WIbHEe 0Opa3yIoIMiCs aHWOH, U COOTBETCTBEHHO,
cUJIbHEE KHUCIIOTA.

2) OT MOJIAPU3YEMOCTH TeTepoaroma. Yem OoJibllie MOJIAPU3YEMOCTh IFeTepoaTOMa, TEM CHIIbHEE
cootBeTcTByMOMIas kuciaora. Hampumep: R-SH u R-OH. Tuonbr 60nee CuibHBIE KUCIOTHI, Y€M CIUPTHI,
T. K. aTOM S 60J1ee moyispu3oBaH, yeM atom O.

Ilonapuszyemocmos amoma xapakmepuzyem Mmepy cmeweHus (paccpe0omoydenus) 6aieHmHbIX
INEKMPOHO8 NOO OelCmeUuemM GHeUIHe20 JIeKmpuyeckozo nois. Hem Oonvuie 21eKMpoHO8 & amome
U 4Yem Oanbuie OHU PACNONOJNCEHbL OM s0pa, mem Oonvue e2o noaspuzyemocms. B mpeaenax rpymisl
TaOIUIBI JIEMEHTOB MeH ieneeBa CTaOUILHOCTh aHHOHOB BO3PACTAET C YBEIMUEHHUEM aTOMHOTO HOMEpa
JJIEMEHTA, TaK KaK yBEeJTUYHMBaeTcs 00beM 3JIEKTPOHHBIX OpOUTaliel, U CO3AaeTCs JIydllasi BO3MOKHOCTb
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JUISL JIEeJIOKaIM3alun OTPHULATEIBHOTO 3apsa. [Toaromy SH-kucnoTer SIBJISIFOTCS
0oJsee cuIbHBIMU KHcT0TaMu, yeM OH-KuciaoTsl.

Tuonel, kak Ooyiee CUIBHBIE KHUCIOTHI, B OTJIMYHE OT CIIMPTOB, PEArupyroT HE TOJBKO CO
IIEJIOYHBIMM METaJlJIaMU, HO M CO IIEJI0YaMH, a TaKKe OKCUIAMH U COJISIMU TSDKEJIBIX METauIoB (PTYTh,
CBUHEII, MBIIIBSIK, XPOM, BUCMYT U Jp.):

R —SH + NaOH - R —S—Na + H,0

MmepkanTux Na

R —S
2R —SH+HeCl— R 5 Hg + 2HCI

MEpPKANTHJ PTYTH
MepkanTuapl pTyTH, cepedpa HEpaCTBOPHMBI B BOJE, MO3TOMY 3Ta PEAKIHUS JISKHT B OCHOBE
AMIICPOMETPHUYCCKOI0 OIIPCACICHUA THOJIOB B OHMOJIOrMYECKUX KUOKOCTAX. TI/IOJIBI, B 4YaCTHOCTH, 2,3'
JUMEPKAITOMPOIIAHO,
CH, — CH — CH20H

I I
SH  SH

HCIOJIB3YIOTCS B KAUCCTBC aHTHUAOTOB IIPU OTPABJICHUHN COJIIMU TAXKCEIIbIX MCTAJJIOB, JIOU3UTOM.

Wtak, npyu 0AMHAKOBBIX paJluKajiaX KUCIOTHOCTh YMEHBIIAETCS B PAAY:
SH>OH > NH > CH.

3) oT xapaktepa 3amecTuTeNss R (ero JUIMHBI, HAJHUYUSA COMPSDKEHHON CHCTEMBI, JEIOKAIU3aIuN
anekTpoHHoW mnotHocTH). Hampumep: CH3-OH, CH3-CH2-OH, CHj3-CH,-CH,-OH. KucnotHocTb
MEHbIIIe, TaK KaK YBEJIMYMBACTCS JJIMHA paJUKaa.

IIpy oOIMHAKOBOM KHCIOTHOM LEHTpE CHUJa CHOUPTOB, ()EHOJOB M KapOOHOBBIX KHCJIOT HE
onuHakoBa. MEHOIBI SBISIOTCS Oo0Jiee CHIBHBIMH KHCIIOTaMH, Y€M CIIHPTHI 32 CUET P, S-COMPSIKEHUS
(+M) rpynmsl (-OH). Ces3zp O—H 6onee nonsipusyetcs B peHonax. DeHONIbI MOTYT B3aUMOJIEHCTBOBATh
naxe ¢ consimu (FeCq3) — kauecTBeHHast peakiys Ha (eHonbl. KapOoHOBBIE KHUCIIOTHI 110 CPAaBHEHHIO CO
CIHMPTAMHU, COJICPKAIUMH OJJMHAKOBBINA R, siBiIAtoTCS G0JI€e CHIIbHBIMM KUCIIOTaMU, Tak Kak cBi3b O—H
3HAYUTENIbHO MOJspU30BaHa 3a cueT — M-3ddekra rpynnsl > C = O. Kpome Toro, kapOokcuiar-aHnoH
Oosiee cTabuiIeH, YeM aHHOH CIIUPTA 3a CUET P, S-CONPSKEHUs B KapOOKCUIBHOM IpyIIe.

Xapakmep C6A3aHH020 ¢ KUCTOMHBLIM UEHMPOM OP2AHUYECKO20 PAOUKANA SIBISIETCS
onpeAensomuM GakTOpoM MPH OIEHKE KUCIOTHOCTH COETMHEHUN, UMEIOIUX OJAMHAKOBBINA KUCIIOTHBIHN
neHTp. [Ipu 3TOM TIIaBHYIO pPOJIh UTPAIOT AJIEKTPOHHBIE A(DPEKTHI 3aMecTUTENIeH U 0O0Pa30BAHUE CUCTEMBI
COTPSIKEHHBIX CBsi3ei. CpaBHUM KHCIOTHOCTH 3TaHOJA U (peHoa:

CH;—CH,—OH+H,0 T H;0"'+CH;—CH,—»O
ATOKCUII-aHUOH + ICoHs

—_ /—\
@—OH+HZO — HO + _ o

(heHOKCH/T-aHHOH

OTOKCH/I-aHHOH HEYCTOMYMB, TaK KakK COJEPKHUT DIIEKTPOHOJOHOPHYIO STHIBHYIO TpYIILy.
B (QeHokcua-aHnoHe OTpULIATENBHBIA 3apsii JENOKAIN3YEeTCs IO CONPSDKEHHOM CcHCcTeMe T-CBsi3ei
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apOMAaTHYECKOTO KOJIbILIA, YTO CTAaOMIM3UPYET aHMOH U YBEJIWYHMBAET KUCIIOTHBIE CBOWCTBa (heHona Io
CPaBHEHUIO C 3TaHOJIOM.

Bricokasi KMCIIOTHOCTh KapOOHOBBIX KHUCIOT OOYCJOBIIeHAa 00pa3oBaHHEM B KapOOKCHIAT-aHUOHE
PE30HAHCHOM  p-T  CONPSDKEHHOM  CHUCTEMbI, TIJl€ OTPUUATENbHBIM  3apsl  pacupenesnsercs

IIOPOBHY MCKAY aTOMaMH KHCJIOPO/Ja:

9) /O— %10—1/2
O_ <+—> R—C\O R_C “‘,0_1/2

/\

R—C

[

4) oT BBeICHHUS 3aMECTHTEICH B paaukan. DA-3aMeCTHTEIM YBEIHYMBAIOT KHCIOTHOCThH, JJI-
3aMECTHUTENM YMEHBIIAIOT KUCIOTHOCTD.

JIEKTPOHOAKIENITOPHbIE 3aMECTUTENIN CIIOCOOCTBYIOT JIENOKaIM3allud OTPULATEIbHOTO 3apsija,
CTa0WIIM3UPYIOT aHWOH W YBEJIWYHMBAIOT KHUCIOTHOCTh. Tak, BBegenne OH rpymnmbl B MoJekyiy
npornanoBoi KucaoThl (pK, = 4,9) npuBOANUT K yBEIMUYEHUIO KUCIOTHOCTH Ha OPSAOK:

-1/2
/O — b + {’O
OH OH

-1 DA
MoJouHas kuciiota pKa = 3,9 o

DJ1eKTPOHOIOHOPHBIE 3aMECTUTEIH, HA00OPOT, MPEMATCTBYIOT JCIOKAIU3AIMUA OTPUIIATEIIEHOTO
3apsAaaa U MOHUKAaKOT KHUCIIOTHOCTD.

5) ot xapakTepa pacTBOPUTEIIS.
PacTBOpuTEnM OKa3bIBAIOT CYUIECTBEHHOE BIUSHUE Ha crabwim3anuio aHuoHa (3¢pdekT

cojbBaTtanun). Kak npasuio, jydiie ruipaTupyroTcst HeOOIbIINE 110 pa3Mepy HOHBI ¢ HU3KOH CTENEeHbIO
Jenokanu3anuu 3apsaa. Hanpumep, B psiay KapOOHOBBIX KUCIIOT C YBETUUYEHUEM JUTMHBI alTU(paTHIecKOro
(ruapodoOHOTrO0) paarKaia KUCIOTHOCTh YMEHbBIIIAETCS.

HCOOH CH3COOH CH3;-CH,-COOH C1sH3:—~COOH
MYypaBbUHAs YKCYCHas IIpONaHoBast aJIbMUTUHOBAs
pKa 3,7 4,8 4,9 5,1

Opranuyeckre KHUCIOThl — CJ1a0ble 3JEKTPOJIUTHI, M MPOLIECC TUCCOIUAIINN UIET 10 YCTAaHOBJICHUS
o0paTUMOro  paBHOBECHs,  KOTOpO€  Xxapakrepuszyercs  KoHcraHTo — guccouuanuu  (K).
Hanpumep, nucconnanus yKCyCHON KUCIIOTBI:

CH3COOH + H20 «—— CHs3COO- + H30*

AHUOH KHUCIIOTBI KaTHOH T'MIPOKCOHUS
(compsi>keHHOE OCHOBAHHE) (compsiKeHHAa st KHCIIOTA)
K, — koHcTaHTa KUCIOTHOCTH. J[JI1 KOJMYECTBEHHOW XapaKTEPUCTUKH KHUCIOTHBIX CBOMCTB
HCIIOJIb3YETCS BEJIMUMHA
pKa = 'Ig Ka.

UYem MenbIie pK,, TeM 60bIlIe KUCTOTHOCTH 10 bpeHncreny.
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OcHoBHOCTH 110 Bpencreny

Opranuueckre OCHOBaHHS, YTOOBI MPHUCOEAMHUTH MPOTOH JODKHBI UMETh MO0 HEMOJCICHHYIO
napy 2JIEKTPOHOB y TeTepoaToMa — N-OCHOBaHHUs (AaMMOHHEBBIC, OKCOHHEBBIE, THOHHUEBHIE), TNOO OBITH
aHMOHAMU:

N-OCHOBaHUSI: AQHUOHBI
R—OH — cniuptsl HO™ — runpokcua-uox
R—O-R — mpoctsie a¢upsl RO~ — ankokcua-mox

O
= aTbIET Bl B
R—C RS™ — ankun-TuomnsT-uoH

\H (R) xeroHsI

// 0 KapOOHOBBIE

R—GC oH KHCJIOTHI HN™ — ammnp-non

R-SH — tromnst RCOO™ — ammiar-uon
R-NH; — amunus! H — TUAPUT NOH
CymiecTByeT ele oOJHa TpyNla OCHOBAHUM — T-OCHOBAHUS, TJ€ IEHTPOM OCHOBHOCTHU

SABJIAIOTCA OJICKTPOHBI T-CBA3W HJIN apOMaTHHGCKOﬁ CHCTEMBI. JTO cJia0ble OCHOBAHHA, KOTOPLIC

C IIPOTOHOM 06pa3y10T HC KOBAJICHTHBIC CBA3H, 4 KOPOTKOKHUBYIIIHUEC TT-KOMIIJICKCBI:

N
se=c &

TT-OCHOBAHUA

Peaknus ocHoBanus B: ¢ BOJOM ONMCHIBAETCS ypaBHEHUEM:
B: + HO BH" + OH

Tak xak opraHnveckad KHCJIOTa OTHICIUIACT IIPOTOH, a4 OCHOBAHHUC €Tr0 IHNPUCOCAHUHACT, TO
KHCJIOTHBIC M OCHOBHEIC CBOMCTBA MOXHO KOJHYECTBEHHO XapaKTCPpHU30BaATh OJHON BEIUYUHON —
CpOACTBOM K HOHY BOJOpOAA. OTO0 MO3BOMISACT MNPUMCHATH KOHCTAHTBI KHUCJIOTHOM HMOHU3AIMU KaK JJIs
KHUCJIOT, TaK 1 JJIsA OCHOBaHHIA:

BH" B + H
B|-[H"
KBH+ :[ ] [+ ]
BH
Kak n nmna kucnor none3ytorcs 3HadeHusMu pKB = -lIg K, 3nas Bemmuuny pKB, MOXkHO

~ +
nepedT K 3HaueHusM pKBH . [ 3TOro U3 OTpULIATENBHOTO JOrapru(mMa HOHHOTO TPOU3BEIEHHS BOIBI
(pKH20) pu nanHO# TeMmnepatype HaJo BbluecTh 3HaueHne pKB. UeM cuiibHee OCHOBAaHUE, TEM BBIILIE €70

+
pKeH .

3nauenue pKen+ nexomopuix ocnoganuil
I'mopoxcun Hatpust > 14

16



OTHiaMuH 11

AMMHakK 9
XuHuH 8
AHWIVH, TUPUIUH 5
n-Hutpoanwivz 1

KadecTBeHHO BBIPa)KEHHOCTh OCHOBHBIX CBOMCTB 3aBUCHUT OT T€X k€ (haKTOPOB, YTO W KHUCIOTHBIX,
HO BJIMSIHUE UX MPOTUBOMOJIOKHO.

B mpemenmax omHOro wm TOro ke mepuoja Tabiauikl  MeHpaeneeBa, 4eM  OoJbIie
3JIEKTPOOTPUIATEIbHOCTH 3JIEMEHTa OCHOBHOTO IIEHTPA, TEM MPOYHEE OH yIEPKUBAET HEMO/ACIICHHYIO
mapy AJICKTPOHOB, U TEM MEHEE OHa JOCTyMHa i mporoHa. [lodTomy, ecnu cpaBHMBaTh OCHOBHOCTH

coenuHeHU ¢ oauHakoBbiMU pagukaiamu, CH3— O —-CHsz u CH3—NH - CH3, T0 oOkcoHueBoe

OocHOBaHue OyzeT ciadee aMMOHUEBOTO.
B THoHueBbIX ocHoBaHusX, Hanpumep,CH; — S — CHjz snekTpoHHas MIOTHOCTh aTOMa CEphI

paccpenoroueHa B OomblieM oO0beMe (MOJSIpU3yeMOCTh aToMa cepbl OOJbllle, YeM KHCIOpOaa),
M TUIOTHOCTH 3apsja 3HAYUTEIbHO MeHbIIe. [lo3TOMy THOHHMEBBIE OCHOBAHHS Ciia0ee OKCOHHMEBBIX
U He crnocoOHbl 0Opa3oBBIBATH IMPOYHBIE CBA3M C IPOTOHOM. B 1enom, cuia n-ocCHOBaHMM C
OJMHAKOBBIMH pajJMKalaMi yMeHbIaercss B paxy: N > O > S. HauOGomnblnyt0o OCHOBHOCTH CpPEIH
OpPTaHUYECKUX COCTMHEHUN TPOSIBIISIOT AMHUHBI.

3J1€KTp0HO}IOHOpHLI€ 3aMECCTUTCIIN ITOBBIIIAKOT OCHOBHBIC CBOﬁCTBa, TaK KakK yBeJII/ILII/IBaIOT
3JIEKTPOHHYIO IUIOTHOCTh HAa aTOME OCHOBHOI'O LIEHTPA, a JJEKTPOHOAKLENTOPHbIE 3aMECTUTEIU
IIOHHWKXAKT 3JI€KTpOHHy10 INIOTHOCTh H Bblpa)KeHHOCTB OCHOBHBIX CBOfICTB. O6CYI[I/IM BIIUSAHUC 3TUX
3aMecTUTeNel Ha TMpHUMepe HOBOKaMHA — CIOXKHOTO »dupa N-aMUHOOCH30MHON KHUCIOTHI H
JUATUIAMUHO3TAHOJA, KOTOPBIA NMPUMEHSAETCSI B XUPYPrUYECKOM MPaKTUKE i MECTHOM aHECTE3MH.
HoBokanH mnoxo pacTBOpUM B BOJE, Jy4ll€ pacTBOPUMBI €ro COJIM, HampuMep, HOBOKaWHa
TUAPOXIJIOPHIL:
+
. | . C2H5 H /CZHS _
HzNQ—C—O—(CHz)z—KCH +HCl—» | HN— —CO0—(CH N | C
2Fls 215

HOBOKaMHa THAPOXJIOPU]T

B HOBOKauHe 1Ba Hanbosee BEIpaXKEHHBIX OCHOBHBIX LIEHTpA:

1) arom a3oTa, CBI3aHHBIN ¢ OEH30JIBHBIM SIAPOM,

2) aToM a30Ta, CBA3aHHBIN C aTU(paTUYECKUMU PaTUKATIaMHU.

Henonenennast mapa 3J€KTpOHOB aroma a3oTa B IEPBOM OCHOBHOM IIEHTpE BCTYyMaeT B P,T-
COIIPSIKEHHE C T-CUCTE-MOM apOMAaTUUYECKOT0 KOJIbLIA, YTO IPUBOAUT K YMEHBIIIEHUIO OCHOBHBIX CBOWCTB.
AJNKUIBbHBIE paJAUKAIIbI, SIBISSCH AIEKTPOHOIOHOPAMH, YBEIMUNBAIOT 3JIEKTPOHHYIO IIJIOTHOCTh HA aTOME
a30Ta BTOPOI'0 OCHOBHOI'O IIEHTPA U €ro OCHOBHBIE CBOMCTBA. [IpOTOH OT KUCIIOTHI MPUCOEAUHSIETCS KO
BTOPOMY LIEHTDY.

Bo BTOpHUYHBIX U TPETUYHBIX ATM(ATHUECKUX aMHHAX C aTOMOM a30Ta CBsI3aHbl, COOTBETCTBEHHO,
IBa M Tpu anudaTuyecKux paaukana, oOJalaloluX 3JIEKTPOHOIOHOPHBIMU cBoMcTBamu. IloaTomy
MO>KHO ObUIO ObI 0KUAATh, YTO OCHOBHOCTb YBEJIIMYMBAECTCS B PALY:

NH3 < nepBuuHBIN < BTOPHUYHBIN < TPETHUUHBIH aMUH.

Ectb, oHaKo, enie oAMH BaXXHbIH (hakTop, OT KOTOPOT'O 3aBUCUT OCHOBHOCTh — COJIbBATAIIH

AJIKMJIAMMOHHMEBOT'0 MOHA MOJIEKYJIaMH BOJBIL:
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H...O ~H
N H R H...O
+/ /H \+/ \H R\+ /H
R—N—H...0( N R—=N—H...O
AN H PN H R/ \H
~ ~
H...O\H R H...O\H

CriocoOHOCTh K 00pa30BaHUIO BOJOPOIHBIX CBSI3EH C MOJICKYJIaMH BOJIbI pacTeT B PSAY:
TPETUYHBIA aMHUH < BTOPUYHBIA aMHH < MepBUYHBINA aMuH < NHj.

KoMOunamwst 3tux 1Byx (hakToOpoB MPUBOJUT K CICAYIOIMIEMY Py OCHOBHOCTH AMHUHOB:
NH3; < TpeTnuHbIi < MEpBUYHBIN < BTOPUYHBIN aMUH.

AM@oTepHbIe CBOIiCTBa CIUPTOB
Hanuuue mnonsipHOM CBSI3M MEXIy KUCIOPOAOM M BoaopojgoMm B rpynne -OH obycnaBnuBaer
KHMCJIOTHBIE CBOMCTBA CIIMPTOB, a HEMOJEICHHBIE Iapbl 3JIEKTPOHOB Ha aTOME KHMCIIOPOJa — OCHOBHBIE
CBOICTBA.
KucnorHsle cBoiicTBa yOBIBaIOT B pALY:
IIEPBUYHBIN CIIUPT > BTOPUYHBINA CIIUPT > TPETUYHBIN CIIUPT.

OcHOBHBIE  CBOIiCTBA B  O3TOM  psiy, HAoO0OpPOT, BO3PACTAlOT, YTO  OOYCIIOBJICHO
AJIEKTPOHOIOHOPHBIMHU ATU(PATHYSCKIMH PaTUKATIAMHU.

MHOTr0aTOMHBIEC CITUPTHI SIBISIFOTCS 00JIee CHIIBHBIMU KHUCIIOTAMH, Y€M OJTHOATOMHBIE, U4TO
oOycnosieHo -1 agdexrom rpynn OH, cTabUIM3UPYIOIIMMHA aHUOH:

sz <« (iH <CH, <O
HO: HO:
braromapst 6osee BBIpaXKeHHBIM KUCIIOTHBIM CBOMCTBAM MHOTOATOMHBIE CITUPTHI PEAaruPyYIOT C
Cu (OH),, 06pa3ys pacTBOpUMbIE KOMIIEKCHBIE COSIMHEHUS — XEJIaThI.

H
|
H,C — OH H,C —O .
2 OH HO —C H2 2 \ / O —CH2
| | | | 7 Cu\ |
HC — OH . — ) HC—O:
| +Ho_—cu + HO C|H -2 H,0 | N g O_(fH
H,C — OH HO — CH, H,C —OH HO —CH,

Hannune cnabbIX KUCIOTHBIX U OCHOBHBIX IIEHTPOB B OJJHOM M TOM K€ MOJIEKYJIe TPUBOUT K
0o0pa30BaHMIO BOJIOPOAHBIX CBsI3eil. B pacTBOpe cCIMPTOB MOJIEKYIIBI CBSI3aHBI IPYT € APYTOM
MEXMOJIEKYJIIPHBIMUA BOAOPOJHBIMU CBA3SIMHU.

R R R
| I |
O—H...:O—H...O—H

DHeprust BOJAOPOAHOM cBsizu HeOombInas, npuMepHo 10-30 x/x/Moib, HO 00BIYHO MX 00pazyercs
MHOTO U JIeHCTBYET KoomnepaTuBHBINA 3P dekt. OOpa3oBaHne BOJIOPOAHBIX CBA3EH B CIHPTaX MPUBOJIUT K
MOBBIIIEHUIO TEMIIEPATYPhl KMUIIEHUS 110 CPABHEHUIO C YIIIEBOAOPOJAMH.

Bogopoanbie cBsi3u UTparoT BaXKHYIO POJIb B CTAOMIN3alMK TPOCTPAHCTBEHHOM CTPYKTYpPBHI OENKOB,
nsorHo# cnupanu JTHK.
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JlabopaTopnasi paGora

PeakTuBBI H 000py/0BaHME:

JuctumpoBaHHas BoJa.

OTaHOJII, STUJICHTJIUKOJb.

MeranndecKkuil HaTpUi.

Bomubie pactBopsr: 2 % cyibdara meau (1), 10 % rumpokcuna natpus, 10 % HCI.
1% cnupToBbIil pacTBOp (heHoNITaNCHHA.

®deHout.

AHUWIVH, TUITUIIAMUH.

HacplleHHbIi pacTBOp MUKPUHOBOUN KHUCIOTHI.

. TaruB ¢ mpoOupkaMu, MpOOUPKH C Ta300TBOTHON TPYOKOIA.
10. CnouproBka.

COoNoR~LNE

Onvit 1. [lonyuenue smunama Hampus u e2o 2UOpoOaU3

B cyxyio mpoOupky MoMecTHTh 3 Kaljd 3TaHOJIa U BHECTU PAa3MEPOM C PUCOBOE 3EPHBIIIKO
KyCOUEK METAJUIMYECKOr0 HATpusi, IMPEABAPUTEIBHO OTXKAThI OT KepocMHa Ha OT(UIBLTPOBAHHOM
Ooymare. CobOepure BBLACTSIOMIMNACS BOAOPOJ, MPUKPHIB MPOOHPKY NpoOKoi. 3ateM yOepute mpoOKy u
MOJIHECUTE TPOOUPKY OTBEPCTHEM K IulaMeHu ropenku. CMmech BOJOpOJa C BO3AYXOM Cropaer ¢
XapaKTEepHBIM <WIAIOLIUM» 3BYKOM. benblil 0caZiok 3TuiIaTa HaTpUsl pacTBOPUTE B 2-4 KaIlIsAX 3TaHOJA U
no6asere 1 xammo 1 % cnupTtoBoro pacteopa QgenosndTanenHa. 3aTeM BHECUTE B IpOOUpKyY 1-2 karu
BOJIbl. OOBSICHUTE TTOSIBJICHUE MAJTMHOBOM OKPACKH.

BriBo:

OnbIT 2. [Tonyuenue smunenenuxonrsma meou (11)

B npoOupky BHecute 2 xamu 2 % pactBopa cynabdara meau (II) m 2 xamm 10 % pactBopa
ruspokcuaa Hatpus. K ocanky no6aBbre 1 Karuiro 3TUISHIIMKOMIS M BCTPSAXHUTE poOupky. Obpa3zyercs
TJIUKOJSIT MEAM, PAacTBOP, KOTOPOTO HMMEeT CHHIOI OKpacKy. OTa peakmus HCIONB3YeTCs IS
OOHapy>KEHHsI OpPraHMYECKUX COCTUHEHUH, COAEP)KALIMX IHOJbHBIA (parMeHT (ABe THUAPOKCHUIbHBIE
IPYMIbl y COCETHUX aTOMOB YIJIEPOAa).

BriBos:

Onbit 3. Obpasosanue genonsima Hampus u pasioFHceHue e20 KUCIomou
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B nmpoOupky ¢ 3 kamasiMu BOJbI IIOMECTUTE HECKOJIBKO KpHCTAIOB (eHona u BCTpsxHuTe. K
BO3HUKILIEH MYTHOM HMynbcuu n00aBimsaiTe mo kamwisiMm 10 % pacTBop THUApOKCHIA HATPHS, [0
npo3payHoro pactBopa. lloakucnure 3TOT pacTBOp HeckoiabkumHu kKammsiMu 10 % pactBopa
XJIOPOBOJOPOJHON KUCIIOTHI.

BriBox:

OneIT 4. Ocrosnocme aﬂud)amuqecmtx u apomamudeckKkux amMuros

a) B nBe mpoOupku BHecuTe MO 2 Kamiad BoAbL. 3aTeM B l-yi0 mpoOupKy momectute | Karuiro
aHWIMHA, a BO 2-y10 — | Kamio quiaTuiamMuHa U B3Oosraiite. CpaBHUTE PaCTBOPUMOCTh 3TUX aMHHOB B
Bojie. Onpenenute pH pacTBOPOB aHWIIMHA U IU3TUIIAMUHA.

0) K smynbpcun anmimHa B Bone no6aBbre 1 kammo 10 % pacTtBopa XJIOpOBOIOPOIHON KHCIOTHL
Obpazyetcst mpospaunblii pactBop. K pacTBopy aumdTHIaMMHA NpuOaBbTe 3 KaIlUIM HACHIIIEHHOTO
pacTBopa MUKPUHOBOM KHCIOTHL. W mepememnaiite. [Ipobupky moMecTuTe B CTakaH C XOJOJHOWU BOJIOM.
Uepes HEKOTOpPOE BpeMsl BbIMAIaeT OCAJA0K MUKpaTa AUITUIIAMHHA.

BriBon:

3anaHus 15 CAMOCTOSAITEJILHOM PaGoThI

KoHTpoJsbHbBIE BONIPOCHI:

1. Hanumure ypaBHEHHE peakuuu noiydeHus: geHossta Hatpus. [louemMy QeHon B oTinume OT
CIUPTOB CIIOCOOEH pearupoBaTh ¢ Iea04amu?

2. B yem mnpuumHa Oojee KHUCIOTO XapakTepa (EHOJBHOTO THUIPOKCHIA MO CPaBHEHHIO CO
CIIUPTOBBIM?

3. Tlouemy mpu nobanenuun HCl k pactBopy QeHonsTa HaTpuss HaOMIOJAETCS TOMYTHEHHE
pactBopa? [louemy (peHoNAT HATpUS HE pa3iaraeTcs BOJOU?

4. HanummuTe cXxemy B3aUMOJACHCTBUS dTUICHTINKOMSA ¢ Tuapokcunom meau (I1) ¢ obpazoBanmem
XEJIATHOTO KOMITJIEKCA TTIUKOJISATA MEIH.

5. Kakoil cTpykTypHBIi (parMeHT cojaepkaT OpraHHYecKHue COEAMHEHUS, PaCTBOPSIOIINE
rugpokcua meau (11)?
6. Hanummre cxemMy B3auMOJCHCTBHS JAMSTHWIAMHHA C [UKPUHOBOM  kucimoroi  (2,4,6-
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TPUHUTPOPEHOI).

7. CpaBHUTE KUCIIOTHOCTb 3TUJIEHIVIMKOJSA M 3TaHoda. KakuMmu peakuusMud MOYKHO HOJATBEPAMUTH
pazinuue B UX KUCIOTHOCTHU?

8. Kak nensiTcst KUCIOTHI B 3aBUCUMOCTH OT MPUPO/IbI AJIEMEHTA, CBSI3aHHOTO C TPOTOHOM?

9. Yro takoe Ka, pKa? Kakas cymecTByeT 3aBUCHMOCTh MKy UX BEJIMYUHOU U CHIION KUCIIOTHI?

10. [laTh ompeneneHUM KUCIOTH M OCHOBaHUS 10 TeopuH bpeHcrena.

11. Ot kakux (akTopoB 3aBUCUT cuia kuciaot? I[lepeuncnute ux.

12. Kak 3aBUCHUT KUCJIOTHOCTh OT MPUPOJBI aTOMa B KUCIOTHOM IieHTpe? Kak oHa m3meHsieTcs B
rpynnax, B nepuoaax? Ilouemy?

13. OxapakTepusyiTe BIUSHUE TOHOPHBIX M AKIENTOPHBIX 3aMECTUTENICH Ha CUIY KHUCIOTHI U
OCHOBaHUIA.

14. Kak 3aBHCHUT KHCIOTHOCTb OT IMPUPOJIbI PACTBOPUTES?
15. Yro Takoe p- u m-ocHoBanus ? [IpuBenure mpumepsl.

16. Kakas BennumHa SBISETCS KOJTMYECTBEHHOW XapaKTEPUCTUKON CHIIBI OCHOBaHM? DU3NUECKuit
cMbIcT pKiys.

17. Omnpenenenue KUCIOT U OCHOBaHUH 10 Teopuu JIptouca.

18. Hanwmmmite ypaBHEHHE peakuii MOydeHHsI STHJIATa HATPUS U €r0 TUAPOITU3a.

19. Kakoe cBOICTBO CIUPTOB MPOSIBIISIETCS B PEAKIINU C METALTHYECKUM HAaTpreM?

20. MO>KHO JIH C TIOMOIIBIO IIBETHBIX HHINKATOPOB OOHAPYKUTHh KHCIOTHBIE CBOMCTBA dTaIOHA?
21. Tlouemy cMpTHI pearupyroT C HaTpUEM MeJJIEHHee, 4YeM Bojia?

22. Tlouemy BoJa paziaraet TUJIAT HATPUs?

23. CpaBHUTE OCHOBHOCTb TU3TUIAMUHA U AaHWIIMHA.

24. Tlouemy mpu JO0ABJICHUHM K JMYJIbCHH AHWIMHA XJIOPOBOJOPOJHON KHCIOTHI 00pasyercs
Mpo3pavyHblii pacTBop? Hanummre ypaBHEHUE peaKITUH.

BpInotHUTH ynpaKHEeHUs

1. JlaiiTe ompeneneHue MOHATHUAM «KHCIOTa» W «OCHOBaHME» N0 Teopuu bpencrena—Iloypu.
[IpuBequTe npuMepsl, TI€ COCAUHEHHUE, B 3aBUCUMOCTH OT YCIOBHUH, NPOSBISAET KUCIOTHBIE HWIIU
OCHOBHBIE CBOMCTBA.

2. Pacrionoxure puBeIeHHBIE COSTUMHEHHS B MOPSAKE YOBIBAaHHS KHCJIOTHOCTH, YKa3aB KUCIOTHBIE
LEHTPBHIL:

a) TaHOJI, 3TaH, dTAaHAMUH

0) denon, T-HUTpoPeHo1, T-aMUHO(PEHOI

B) METAHOJI, ME-TaHTHUOJI.

OtBeT nosicHUTE.

3. Kakoil cnupt u3 Kaxaoil mapbl coeIuHEHHUN OyneT NposBIATH Ooyiee CUIbHBIE KUCIOTHBIE
CBOICTBA:

1) CHg—CHz—CHQ—CHQ—OH u CH3—CH2—CH2—OH

2) CHz3— CH,— OH u HO— CH,— CH,— OH?

4.B MPUBCACHHBIX PCAKIUAX YKAXKUTEC CONPAKCHHBIC KUCJIOTHO-OCHOBHBIC ITAaPhI:

7 .. a .
) CH—C_ + HOH == CH—C_ + HP
OH 0

%) C,HNH, + HCl === C,HNH, + CI
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Hanumute GopMymsl s pacueTa CUIbl KUCIOT U OCHOBAaHUH.

5. Onpe):[eJmTe KHCJIOTHBIC U OCHOBHBIC ICHTPLI B CJIICAYIOIINUX COCIUHCHUAX!

COOH COOH

i

NHCH,

6. CpaBHUTE OCHOBHBIC CBOMCTBA CIACAYIOIINX COSAMHEHUN:
a) TUATHIIOBBIN dUP, TUITUICYTBPUI, TUITHIAMIH

0) aHWJIMH, aleT-aHUIH/I, IUKJIOT€KCHUIIaMUH.

OTBET MOSICHUTE.

7. CpaBHUTE OCHOBHOCTH CIEAYIOIIMX COCAUHEHUN: 2-aMMHOSTAHOJ M ATWIAMHUH, aHWIUH. JlJis

0oJiee CHIIbHOIO OCHOBAHUS HAITMIIIUTE PCaKIuIO O6paSOBaHI/I${ COJIH.

8. Ykaxure HCHTPBI OCHOBHOCTHU B MOJICKYJIC HOBOKAHA — CJIOXKHOI'O a(l)Hpa Nn-aMHHOOEH30MHOMI

KHCJIOTBI U AUITUIIaMHHOI3TAHOJIA, KOTOprfI IIPUMCHSACTCA B XprpFPI‘-IGCKOfI MMPAKTUKE JIA MCCTHOM
a"ecte3un. Hanmummure pE€aKuuro 06pa30BaHI/I$I COJIM HOBOKaKWHa C XJ'IOpOBO,Z[OpOI[HOﬁ KHUCIIOTOM.

9. CpaBHI/ITL KHCJIOTHBIE CBOMCTBa CIIMPTOB H THOJOB. OOBSICHUTE pasjmuus C MO3ULIUH

9JIEKTPOHHOTO CTPOEHHUSI aTOMOB, OOpa3yIOIIMX KHUCJIOTHBIM 1eHTp. [IpuBecTH cxembl peakiuid,
JIOKA3bIBAOIIMX KUCIOTHBIE CBOWCTBA YKA3aHHBIX COCIMHEHUN.

10. Bo3moxHO 1M 06pa30BaHI/Ie BOOOPOJHBIX CBsI3EU B CIINpPTax. OtBer noscHuTh. Bimser au

o0pa3zoBaHKe BOJIOPOIHBIX CBsI3€l HAa CBOMCTBA COCAMHEHUM?

(m:

TecToBBIC 3a1aHNA:

1. Pan coenuHeHm, KUCTIOTHOCTH pacTBOPa KOTOPBIX BO3PACTAET:
a) raunepuH; GeHo; Boa

0) aTaHoI; BoJa; GeHOT

B) ()€HOJI; ITUIICHTJINKOJIb; METAHOJI

T') 9TaHOJ, METaHOI, PEHOT

2. CHI/IpT, BCTyHaIOIJ_II/Iﬁ BO B3aMMOJICHCTBHE CO CBEXKEOCAXKICHHBIM PacTBOPOM THAPOKCHIAa MCIU

a) CH;0H

6) CeHy OH

8) CH,(OH)-CH(OH)-CH,OH
r) CHy(OH)-CH,—CH,—CHs

3. CO@}II/IHGHI/Ie, BCTyIIarOmie€ B XUMHYCCKOC B3aNMOJEHCTBHE C THOAPOKCHUIOM HATPHA:
a) C5H5OH

6) CH;CH,OH

B) CsngoH

F) C5H5—CH20H
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4. PactBopumocts ciuptoB B Boje pany CsH;OH—C4HgOH—CsH1;0H ...
a) YMCHBIIIAeTCS

0) HEe U3MEHsCTCS

B) YMEHBIIIAETCS, a IOTOM yBEIMYUBACTCS

I') YBEJIMYUBAETCS

5. Pearent, o6pasytommuii (puoJeTOBOE OKpAIIMBAHUE PACTBOPA IPU B3aUMOJICHCTBUH C (PEHOIOM:
a) OpomHas Bojaa

0) TUAPOKCH]T HATPHS

B) ruapokcun meau (I1)

r) xjopun xenesa (II1)

6. IlocnenoBaTebHOCTh COSAMHEHUH B MOPSAKE YBEIIMUCHUS MX KUCIOTHBIX CBOUCTB!
a) TIIUIEPUH

0) TekcaHom

B) ATAHOJI

r) eHomn

7. COOTBETCTBHE COCIMHEHUN U PACTBOPOB PEATCHTOB JIJIsl UX KAYECTBEHHOTO ONPE/ICICHUS:

1) benon a) xaopun xxenesa (I11)
2) STUJIEHIJIUKOJIb 6) runpoxcua meau (1I)
3) aneruieH B) THAPOKCH]T HATPUS

1) XJIOpU AHaMMuHcepeOpa
Otser: 1—...,2—...,3—....

8. B BemectBe CH3- CH,-OH cBsi3b MeXAy aTOMaMHu yriepoja u KUCIopoa:
a) KOBaJICHTHAs! HETIOJISIpHast

0) KOBaJIeHTHAs MOJIApHAs

B) MOHHAas

I') BOJIOPOJIHAs

9. PaconoxuTh BelECTBA B IOPAOKE YCUICHUS KUCIIOTHOCTH:
a) H-OH

6) C,HsOH

) CH;COOH

F) C5H5OH

10. MHOrOaTOMHBIMHU Ha3bIBAIOT CIIUPTHI, B MOJIEKYJIE KOTOPBIX
a) MHOTO aTOMOB KHCJIOpOJa

6) MHOTO aTOMOB yTJiepoja

B) JiBe U 00Jee TUAPOKCUIBHBIX TPYIIIBI

r) ABe U OoJiee KapOOKCUIIBHBIX IPYIIIBI
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IMokaBkunoi M, 1985. Tema 1,3, c.42-55.

4. Cremanenko b.H. Kypc oprannueckoit xumun. M.1979. I'n. VI, c. 147-182, rn.XIl , ¢.270-283.

5. Tepueit A. CoBpemenHasi opranundeckas xumusa. M.,1981,T.1 § 10.5. c.406-408. T.2, § 23.2.,
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Tema: IIOJIU- U TETEPO®YHKIIMOHAJIBHBIE COEIJUHEHUA

Heas 3anaTHA. chOPMHPOBATH 3HAHMSA O NPOCTPAHCTBEHHOM CTPOCHHHM M CHEIM(PHYECKUX
XMMUYECKUX CBOWCTBaX aJn(aTHUYECKUX TIeTepo(yHKIMOHAIBHBIX COEJAMHEHUH Kak OCHOBY s
MOCTIeTYIONIEr0 M3Y4YeHHUsS M TOHMMAaHUs METa0OJIMYECKUX NpeBpalleHuii uX B opranusme. Ha 0aze
TEOPETUYECKUX 3HAHUH c(HOPMHUPOBATH YMEHUS U HABBIKM B PELICHUU 3ajjad IO ONTHYECKOH M30Mepuun
MOJICKYJT W €€ MEAMKO-OMOJIOTMYECKUM TPHIOKEHHUSIM, B NPEACKa3aHUH CTEPEOM30OMEPOB U HX
PEAKIIMOHHOM CIIOCOOHOCTH, B MIEHTU(DUKALNY Pa3IUUHbIX (QYHKIIMOHAIBHBIX TPYIIIL.

Leab nesiTeIbHOCTH CTYAEHTOB HA 3aHATHH

Cmyodenm 0ondxceHn 3Hamy:

a) Knaccudukanuio rerepo yHKIIMOHAIBHBIX COSIUHEHUH.

6) CtpoeHue M CBOWCTBa OHMOJOTMYECKH BaXKHBIX KJIACCOB IOJMU- U TeTepO(YHKIMOHATBHBIX
COCTMHEHUH.

B) Cnennduyeckne peakiuu mojn- U rerepoyHKIIMOHAIBHBIX COCTUHEHHM.

r) IetepodyHKIIMOHATEHBIE TPOU3BOAHBIE OEH30JIa, UCIONb3yeMbIE B KadeCTBE JIEKAPCTBEHHBIX
CpPEACTB.

Cmyoenm 0ondceH ymems.

a) JlokaspiBaTh aM(pOTEPHBIC CBOMCTBA (.-AMUHOKHCJIOT.

0) [TonTBepkIaTh YypaBHEHUSMHU PEaKIUN HAIMYHE TBYX KapOOKCHUIBHBIX H JIBYX CIIUPTOBBIX
TPy B BAHHON KUCIIOTE.

B) [IncaTh cxeMy KETOHHOTO pa3yIoKEHHsI alleTOYKCYCHOTO 3¢dupa.

Bonpocsl 11 npoBepku 6a30BOro (MCX0HOI0) YPOBHS:

1. Yto 03Ha4yaroT NOHATHUS MOJIU- U TeTepO-?

2. KuCIIOTHOCTD M OCHOBHOCTH OPTaHUYECKUX MOJICKYII.

3. Kak gensTcst KUCIOTHI B 3aBUCMOCTH OT IPUPO/IBI 3JIEMEHTA, CBA3aHHOTO C IIPOTOHOM?

4. OxapakTepu3ylTe BIMSHUE JOHOPHBIX U AKIENTOPHBIX 3aMECTHTENEHd Ha CUIY KHUCIOTHl U
OCHOBaHUH.

5. ®akTophl, ONpEAENAINe KHCIOTHOCTh M OCHOBHOCTB: DJIEKTPOOTPULIATEIBHOCTh U
MOJIAPU3YEMOCTh aTOMa KHCJIOTHOTO M OCHOBHOIO IEHTPOB, J€JOKalW3alusa 3apsia 10 CHCTEME
COTIPSIKEHHBIX CBSI3€H, 3JIEKTPOHHBIE () (PEKTHI 3aMecTUTENEH, CONbBAaTAlIMOHHBIN 3 (DEKT.

TeopeTuyeckas 4acTb

B >xuBOM opranusme NpoTeKaeT MHOXKECTBO KaTaIU3UPyEMbIX (PepMEHTaAMHM XUMHUECKUX PEaKIIHH.
COBOKYIHOCTH 3THUX peaKlUii Ha3bIBAETCSI OOMEHOM BELIECTB UM META0O0JIN3MOM.

[TogaBnstomiee OOIBITMHCTBO BEIMIECTB, YIACTBYIONIUX B META0O0IM3ME MPUHAMIIEKHUT K TTOTU- WU
reTepoPyKIHOHATHHBIM COSTUHEHHSIM.

OyHKIMOHAIbBHBIE TPYIIbI, HauOoJiee YacTO BCTPEYAIOUIMECs Y COEIMHEHHUH, y4acTBYIOLIUX B
Ipoleccax KU3HEAEATEIBHOCTHU

- OH I'mapoxcuiibHas rpymnma
- NH> AMuHoOrpymnmna
> c=C < JIBoitHas cBS3b

O
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—C Anpaeruanas rpynna

N
- H
P C=0 Kerorpynna
O
—C { Kap0OokcunbHas rpynmna
OH
-SO3H Cynbdorpynmna
-SH TuonbHas rpymma

Ionughynkyuonanvnsie coeouneHus cooepiHcam HecKOIbKO OOUHAKOBLIX (QYHKYUOHATLHBIX SPYAN.
W3 Hux HauOosee MIMPOKO MPEACTABICHBI B MPUPOIHBIX 00bekTax coeauHeHus ¢ -OH- rpynmamu —
MHOTOQTOMHBIE CITUPTHI 1 MHOTOATOMHBIE ()EHOJIBI.

I'emepoghynkyuonanvnsle coeouneHus cooepicam HecKoIbKO Pa3HblX QYHKYUOHATbHBIX epynn. VI3
COeMHEHUI ¢ NByMs (YHKIMOHAJIBHBIMU TPYNIIAMH B MPHUPOJHBIX OOBEKTaX HIMPOKO MPEACTABICHBI
AMHUHOCIIUPTHL, TUIAPOKCUKUCIIOTHI, aMUHOKHUCIIOTBI, OKCOKUCIIOThI, HEHACHIIIEHHbIE KUCIOTBI.

B APOMATHUYCCKOM pAAY OCHOBY BaXKHBIX HNPUPOIHBIX OHOJIOTHMYECKH aKTHBHBIX COCAUHCHHI W
CHUHTETUYCCKUX JICKAPCTBECHHBIX CPEACTB COCTABJIAIOT: N — AMI/IHO(l)eHOJ'I, N- AMUHOO€EH30MHAas KHCJIOTa,
CaJIMIMJIOBasA KHMCJI0Ta, Cy.HI)(baHI/IJIOBaﬂ KHUCJIO0Ta.

XapakTepHble ISl OMOJIOTMYECKH BaKHBIX COCIMHEHUH codyeTaHus (DYHKIIMOHAIBHBIX TPYIIT
MIPEJICTaBJICHBI B TAOIHIIC.
Tabnwmia .
Haubonee pacnpocTpaneHHbIC COUETaHUS JIBYX (DYHKIIMOHAIBHBIX TPYIIT B OMOJOTHISCKH BaKHBIX
anudaTUYecKuX COCAMHEHUSX:

Tun coennHeHus O yHKIIMOHAIbHBIE dopmyna TpuBHnabHOE Ha3BaHUE
TPYIIIIbI
Henacsimennslie kucnorel | >C =C< | -COOH | CH,CHCOOH AKpuioBas KUCJIOTa
AMHHOCTIMPTHI -NH, -OH H,NCH,CH,OH Konamun
I'mApOKCUKUCIOTHI -OH -COOH | OHCH,COOH I'nmukoseBas kuciora
AMHHOKHCIIOTHI -NH, -COOH | H ;NCH,COOH I'munua
OKCOKHCIIOTBI >C=0 -COOH | O=CHCOOH I'mnokcaneBas kuciora
['unpokcukapOOHUIIBHBIE -OH -CH=0O | HOCH,CHCH=0 I'muueprHOBBIT
COCIMHCHUS | aJbIeTH]
OH
-OH >C=0 -C-
HOCH, ﬁ CH,OH 1,3-luruapokcuaneTon
0]

Cpenu retepodyHKIIMOHATBHBIX COEAMHEHUN B MPHUPOJHBIX 00bEKTax Hanboliee pacpoCTPaHEHbI
aAMMHOCTIMPTBI, AMUHOKHCIIOTBI, THIPOKCUKAPOOHWIbHbIE COEIMHEHMs, a TaKkkKe THIPOKCHU- |
OKCOKHCIIOTBI.

B apomartnueckoMm psly OCHOBY BaXKHBIX HPUPOAHBIX OMOJOTHYECKH AaKTUBHBIX COCTUHEHUH WU
CUHTETUYECKHUX  JIEKAPCTBEHHBIX  CPEACTB  COCTAaBJISIOT H-aMUHO(EHOJ,  H-aMHUHOOEH30iiHas,
CaJTUIIMIIOBAs U CYNb(aHNUIOBAs KUCIOTBHI.
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o et ac Ot
H,N H,N OH N

H-aMPHODCHOT n-aMHHCOCHI0NHAT CAMMIITOBAN CYNEGEaHMIOBAT
K MLIICTH KHLCIOTAR EHCAOTR

CucrtemaTnueckue Ha3BaHUS reTepoQyHKINOHAIBHBIX COEIMHEHUN CTPOSATCA 10 OOIIMM IIpaBUiIaM
3aMECTUTENbHOM  HOMEHKIaTypsl. OnHako aiad psjga I[IHPOKO  PAaCHpPOCTPAHEHHBIX — KHUCIIOT
IPEANOYTUTENIbHBl TPUBUANIbHBIE Ha3BaHUA. VX JaTMHCKUE Ha3BaHUS CIyXaT OCHOBOW Ha3BaHMS
AHUOHOB U TPOMU3BOAHBIX KHUCJIOT, KOTOpPbIE YacTO HE COBIAJAIOT C PYCCKUMU TPUBHUAIBHBIMU
Ha3BaHUSIMH.

XUMHUYECKUE CBOMCTBA MOJHM- M reTepo(yHKIMOHAIBHBIX COCIUHEHUN B 3HAYMTEIbHON CTEIEHU
OTIPEJICNIAIOTCS CBOMCTBAMU COOTBETCTBYIOIIMX MOHO(YHKIIMOHAJIBHBIX MPOU3BOAHBIX. [losTOMy
HaOJII0AAaeTCsl  ONpPENENIEHHOE CXOJCTBO B IOBEJCHMHM OOOMX KJIACCOB COEAMHEHMM: MOIM-U
rerepoyHKIIMOHAIBHBIE COEAMHEHUS TPOSBIAIOT  CBOMCTBA, NPUCYHIHME MOHOQYHKIMOHAIHHBIM
COEIMHEHUSM, T.€. CIOCOOHOCTh BCTYNATh B PEAKLIUU 110 KaKJON (YHKLIMOHAIBHOI IpyIIe.

OnHaKko OJHOBPEMEHHOE HAJIMYHME HECKOJIBKMX (DYHKIMOHAIBHBIX TPYII B MOJEKYJe BeIeT K
NOSIBJICHUIO ONPEICNCHHbIX pPAa3JIMuuii B CBOWCTBAX  MOHO-, MOJHM- M TreTepo(yHKIMOHAIBHBIX
coenuHeHuil. Bo mepBBIX, B NOJHM- W TeTepOo(PyHKIMOHAIBHBIX COEAMHEHHSIX MOXET HaOII0AaThCs
YyCUJIGHHE WJIHM, HAa000pOT, OciabiieHue KaKMX-TO CBOMCTB, XapaKTEPHBIX Ui MOHO(DYHKIMOHAJIBHBIX
coequHeHuil. Bo-BTOppIX, B MoOnM- U reTepoyHKIMOHAIBHBIX COEAMHEHUAX MOIYT MOSBIATHCA
cneun(puyeckue XMMUUYECKHE CBOMCTBA, KOTOpbIe Haubosiee BaXKHbI sl o0ecreyeHus OMOJIOrHYeCKUX
(GyHKIWH, BBITOTHIEMBIX 3TUMHU BEIIECTBAMHU.

Kucnomnocmo. Haxonnenue xuciomuuix cpynn yeeiudueaent KUucCjilommubsle ceolcmea coeourHerull.

Cpasnum:
CH;- CH,- OH HOCH, -CH, -OH
OTa”oi OTUIECHTIJIUKOJIE

OTUJICHTJIMKOJIb TPOSIBIISIET 00Jiee CUIIbHBIE KUCIOTHBIE CBOMCTBA, YEM ATAHOJI, YTO CBs3aHO C —I|
s dexrom rpynnsl CH ,OH

Ocnoeénocms. Haxonnenue OCHOBHbIX AMUHOSPYNN 8 MOJEKYle NOBbIUUAEN. OCHOBHbIE CE0UCMBA
COCOUHEHU.

CpaBHum:
O arieTaMu1, IposIBIIET HEUTPAIbHBIN XapakTep U HE pearupyer C
/
CH;-C < pa3z0aBiIeHHBIMU MUHEPATbHBIMU KUCIOTAMU
NH;

A moueBuHa (2-NH; rpynmner) oOpa3yer ¢ HUIMH JOCTaTOYHO YCTOWYUBBIE COJIU:
HCI, H20 + -
H >N-C-NH, —_— H> N-C-NH» Cl

|
0 OH

MoueBuHa IMappoxmopun
MOYEBHUHEI

Ampomepnocmeo. I emepodhynkyuonanvrvle coeouHenus, cooeparcaujue 00HOBPEMEHHO KUCTOMHbIE
U OCHOBHblE (PYHKYUOHATIbHBIE 2PYNNbL NPOAGIAIOM AMpomepHbie C8olUCmaa.

Hanpumep: amgpomeprocmo a-amunokuciom obycioeiena naiuyuem 8 Monexyie QyHKYUuoHaIbHbIX
epynn kucromuozo (COOH) u ocnosnoco (NHy) xapaxmepa. [losmomy onu obpasyrom coau Kax co
wenouamu, maxk u ¢ KUCiomamu.
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PeaknuoHHasi cnmoco0HOCTL ¥ cnenu@HYECKHe CBOHCTBA OHOJOIMYECKH BaKHBIX
rerepoyHKIHOHAJIBHBIX COeJMHEHNH. AMHUHOCTIMPTHI

AMUHOCIIMPTaMH Ha3bIBalOT COEIMHEHUS, COJEpKalle B MOJIEKYJE OJHOBPEMEHHO aMHHO- U
TUAPOKCUTPYTIIIBIL.

Oti 1aBe (PyHKIMOHAIBHBIE TPYMIBI HENPOYHO YASPKUBAIOTCS y OJIHOTO aroMma yriepoja, B
pe3yibTaTe 4Yero IPOUCXOAMUT OTIICIUVICHHE aMMuaka WM Bojabl. [IpocTedimmm mpencraBuTeneM
aAMHHOCTIUPTOB SABIISIETCS 2-AMUHOIMAHOL - COCIMHEHWE, B KOTOPOM 00€ TpYMIbl PACHOJIOXKEHBI Yy
COCETHHX aTOMOB yriiepoja. 2-AMHUHOATAaHOJ (TPUBHATILHOE HA3BAHUE KOJIAMUH) SIBIISICTCS. CTPYKTYPHBIM
KOMITOHEHTOM CJIOKHBIX JJUMHIOB - (pochaTu I TaHOIaMIHOB.

C cuJIbHBIMU KUCIOTaMU 2-aMHUHOATaHOJ 00pa3yeT yCTOMUMBLIE COMH.

HOCH,CH,NH, + HCl —  [HOCH,CH,NH,]' CI

oMM T I L RO O 2 aM M YT IS

(X-AMI/IHOCHI/IpTBI CIIOCOOHBI O6pa3OBLIBaTI> OKpaIllICHHBIC BHYTPHUKOMIUJICKCHBIC COCAUHCHUA C
THAPOKCUIAOM MCIU.

NN o
P \Cu/ c
Pl ~
77N0" H N

BHYTpPHKOMILIeKCHOe coenuHenne meau (11) ¢ a-amuHocupTom

YeTBEpTUYHOE AMMOHHMEBOE OCHOBAHHE - THUAPOKCHI (2-THIPOKCH- STHII) TPUMETHIAMMOHHS
+
[HOCH,CH;N"(CH3)3]OH- - wuMmeer Oosbliioe 3HAYCHHE KaK BHUTAMHHOIOAOOHOE BEIIECTBO,
perynupyroinee )upoBoit 00MeH. Ero KaTHoH Ha3bIBAIOT XOJIUHOM.

BaxHas ponb B opranu3me NpUHAUIEKUT aMUHOCIIUPTAM, COAEPIKALIUM B Ka4eCTBE CTPYKTYPHOTO
¢dparmenTa octarok mupokaTexuHa. OHM HOCAT oOIiee Ha3zBaHHe kamexonamunog. K 3Toil rpymme
OTHOCATCSl TPEACTAaBUTENN O00pa3yloIluxcs B OpraHu3Me OuocenHvix amunos. K karexosamMuHam
NPUHAIIIEXKAT 00pamun, HOpAOpeHarut u a0peHanuH, BHIONHAIONME, KaKk M aleTWIXOJIUH, pOJib
HelpoMenuaTopoB. AJIpEHAIWH  y4YacCTBYeT B  PETYSIIMH  CEPIEYHON  JEATENbHOCTH, TIpHU
(U3NOIOTHYECKUX CTPECccax OH BBIJENSAETCS B KPOBb (KTOPMOH CTpaxay).

HO HO ? H HO l.?l'l
HO CH,CH; NI, HO CHCH,NH, HO CHCH,NHCH,

AodhanAn HOPATPEHATHH ATPEFATHET

I'uapokcukapGoOHNIbHBIE COETMHEHU S

I'anpokcukapOOHUIBHBIMA HA3bIBAIOT COEAMHEHHUS, COAEpXkAllhe B MOJIEKYJEe OJHOBPEMEHHO
TUIPOKCHIIBHYIO U allbJETUIHYIO (MM KETOH- HYIO) TPYTIIHI.

B cooTBeTcTBUU C 3TUM Pa3IMYAIOT THIPOKCHATBACTUAB U THIPOKCUKETOHBI.

HauOosiee n3BeCTHBIMU OpeACTABUTCIIAMA 3THUX KJIIaCCOB COC}II/IHGHI/Iﬁ ABIIAKOTCA FJ'II/IHepI/IHOBI:Jﬁ
aNbJIETH]lT U JUTHAPOKCHAIIETOH, Wrparommue B Buae (ocharoB OONBIIYyI0 poJib B OMOXUMUYECKUX
mporeccax.

I'uapoxkcu- 1 aAMHHOKHMCJIOTHI

'MOpOKCUKUCIIOTaMH  HA3BIBAIOT COCOUHEHHWS, COJEp)Kallie B MOJIEKYJe OJIHOBPEMEHHO
THIPOKCHIIBHYIO U KapOOKCHIIBHYIO TPYNIbl. AMUHOKHUCIOTBHI COAEPKAT B MOJEKYJIe aMHHOTPYINY U
KapOOKCHUIIbHYIO TPYIIITY.

B amudaTtrdeckoM psiy 0 B3aMMHOMY PacCIONIOKEHUIO (PYHKIIMOHATBHBIX TPYI pa3lIuvaroT o-, -
, Y- ¥ T. JI. THIPOKCH- U aMHHOKHCIIOTHI. BykBOW Tpedeckoro angaBuTa YKa3bIBaOT MMOJOKCHHUE IPYTOi
(YHKIMOHATIBLHOM TPYIIBI OTHOCUTEIHHO KapOOKCHUIIBHOM, IPU 3TOM OTCYET BENETCS OT OJMMKAUIIero K
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KapOOKCWJIBHOW Tpymnme aroma yriepoga, T. €. oT aroma C-2. OTMeTuM, YTO B 3aMECTHTEIHHOMN
HOMEHKJIaType JJIs 3aMELEHHBIX KapOOHOBBIX KHCIIOT JIOKAHTHI O, B-, Y- U T. A. HE YIOTPEOIIAIOTCS.

Kuci10THO-0CHOBHBIE CBOMCTBA

B rerepodyHKIIMOHATIBHBIX COCAMHEHUSX B 3aBUCHMOCTU OT MPHUPOAbI (PYHKIIMOHAIBHBIX TPYII U
UX MECTOIIOJIOKEHUS B MOJICKYJIE BO3MOXHO YCHJIICHUE MJIH, HA000pOT, OCIabJIeHNEe HEKOTOPBIX CBOWCTB,
XapaKTepHBIX JUII MOHO(YHKIIMOHAJIBHBIX COeIUHEHWH. Hampumep, KHCIOTHOCTh THAPOKCUKHCIOT
BBIIIIE, YeM HE3aMEIIEHHBIX KHCIOT. AMUHOKHCIOTBI, COJEpIKAINe OJHOBPEMEHHO KHCIIOTHBIE U
OCHOBHBIC ()YHLIMOHAJBbHBIC TPYIIBL, MPOSABISAIOT aM(pOTEpHbIE CBOWCTBA, T. €. CIIOCOOHOCTb
B3aMMOJICHCTBOBATh KaK C KHCJIOTaMH, TaK U C OCHOBAHUSMH. B HEHTpalbHBIX BOIHBIX PACTBOPAX WM
KPUCTAJUIMIECKOM COCTOSIHUM aMUHOKHCIIOTHI CYIIECTBYIOT NMPEUMYIIECTBEHHO B (hopMe BHYTPEHHHX
coJiell (AUIOJISIPHBIX MOHOB), KaK MIOKa3aHO Ha MPUMEPE Y-aMUHOMACIISTHOW KUCIIOTHI.

+
H,;NCH,CH;CH,COOH H;NCH,CH,CH,C00™

y-aMHHOMaciHad Kuenota (TAMK) MATIOMAPHEH A0H
Y-AMHHOMBCTHHON KHCTOTH

MHOro0CHOBHBIE THAPOKCHKHCIOTHI

SI6nouHas, JIMMOHHAs, W30JIMMOHHAs KHUCIIOTHL, a TAaK)KE IIABEJIEBOYKCYCHAsi U PacCMOTPEHHbIE
paHee sHTapHas W (ymapoBas KHUCIOTBl SBJISIOTCS  YYaCTHUKAMHM  Yukid  mMpuKapOOHO8bix
Kuc0m, Ha3bIBAEMOTO TAKXKE LUKIOM JIMMOHHOW KHUCIIOTHI, WU yukiom Kpebca. D10 yHUBEpCaTbHBIN
3TaI OKUCIUTEIBHOI0 KaTaboau3Ma YIriaeBoJ0B U APYIMX COSAUHEHUH B IPUCYTCTBUH KHCIOPOA.

[Ipoucxoasuiye B OpraHu3Me NPEBpAIICHUs 3TUX KHUCIIOT SIBISIOTCSA MO CBOEH XMMUYECKOW CYTH
peakUuusMU OKHMCIIEHUS WM BOCCTAHOBJICHUSA. sl KaKIOM M3 3TUX KHUCIIOT PEaKUUU KaTalu3HPYIOTCS
cnenpuueckumMu  GepMeHTaMH € HCIONB30BaHWEM  KodepMeHTOB. [l  OKHCIUTEIhHO-
BOCCTAHOBUTEJIbHBIX MPOIIECCOB HanOoJee XapaKTEepHO YdacTHe KO(PEpMEHTOB HHMKOTHHAMUIHOMN
MPUPOJBI, CTPOCHHE M CBOWCTBA KOTOPBIX JI€TAIbHO pPAacCMOTpEHbl Jaiee. B HikenpuBoIuMom
M3I0KEHNN HUCTIONB3YIOTCS TOINBKO HMX COKpameHHble HaumeHoBanus HAJIT u HAJIH. Cremyer
YUHTBIBATh, 4To ¢ ydacTeM HAJ[" ocymecTBasIOTCS OKMCIUTENbHBIE TIPOLIECcCH, a ¢ yuactueM HAJIH -
BOCCTAaHOBUTEJIbHBIE.

SA0a0YHAs KHCJI0TA B 3HAYUTENBHBIX KOIMYECTBAX COAEPKUTCA B HE3pENbIX s0JI0KaX, psOuHe,
bpykTOBBIX cOKax. B opranmsme |-s0mouHast kucimora oOpasyeTcss MyTeM Truapatandd (ymMapoBoi
KHUCJIOTBI.

H~__ _~COOH COOH
C H,0
Il — HO H
C
HOOC”  H CH,COOH
(yMapoBas KNCIOTA L-A00THAS KHCTOTA

JINMOHHAs1 KHCJOTA COAEPKUTCS B IUIOAAX LUTPYCOBBIX (JIMMOHBI, aleIbCHUHBI), BHHOTPAJIE,
KPBIXKOBHHKE, a TAKXKE B JIMCTBAX Tabaka.

buocuHTE3 JHMMOHHOW KHCIOTHI MPOMCXOAUT IO THUIY albJOJIBHOM KOHJIEHCAUU W3
I1aBEJIEBOYKCYCHOM KUCIIOTHI U alleTuiKopepMenTa A.
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[Ipu mocnenyrome aeruapaTtaliid JTUMOHHOW KHUCIOTBI KaK [-THAPOKCHKAPOOHOBOW KHCIOTHI
MOJTy4aeTCs IIUC-aKOHUTOBAs KHCIIOTA, KOTOpas Jajee THAPATHPYeTcs ¢ o0pa3oBaHUEM H30JIMMOHHOM
KHUCIOTEL.

COOH COOH _ OH
HOOCCH,~C~CH,000H —- HOOGCH,~C=CHCOOH ' HOOCCH,—CH-CHCOOH
OH COOH
JHMOHHAA EHCTIOTa HNC-GK0OHHTOBRAE EHCICTA HIDIHMOHHAA EHC10Ta

BuHHBIE KHCJIOTHI - npeaACTaBUTCIIN IH/IFI/IZIpOKCI/II[I/IKap6OHOBI)IX KHCJIOT, COACpXKaT [Ba
ACUMMCTPUYCCKUX aTOMa YTJICpoda U IIO3TOMY HJOJIZKHBI ObUIH OBI CYIICCTBOBATL B BHUIAC UYCTBIPEX
CTCPCOU30MEPOB, HO B JIEHCTBUTCIIHHOCTH N3BECTHEI TpHU CTCPEON30MEpa.

OKCOKHNCJIOTHI

OKCOKHCIIOTaMH  HAa3bIBAIOT  COCAMHEHHUS, COAEp)KallMe B  MOJIGKYJIE  OJHOBPEMEHHO
KapOOKCHIIBHYIO U allbJAECTUAHYIO (WM KETOHHYIO) TPYIIIBL.

B cooTBeTCTBUH € 3THM pasindaroT aJlbACTUAOKUCIIOTEI 1 KETOHOKHCIIOTHI.

IIpocreiiel anbAerHIOKUCIOTON SBISETCS IMIMOKcaJeBasi (IVIMOKCHJI0BAsA) KHUCJI0TA, KOTOpas
o0b1uHO cymectByet B Buje ruapata (HO),CHCOOH. Ona conepkuTcsi B HEA03pEIbIX PpyKTax, HO MO
Mepe CO3pEBaHMs €€ KOJIMYECTBO YMEHBILACTCS.

Baxnyio poiib B OMOXMMHYECKHMX IIpOlLE€CCaX HIPAlOT KETOHOKHUCIOTHI - MHUPOBHHOIpAAHAs,
alleTOYKCYCHas U LI1aBeJIeBOYKCYCHasI.

IupoBuHOrpagHasi KMCJIOTA SBISCTCS OJHUM W3 IMPOMEXKYTOUYHBIX MPOAYKTOB MOJIOUHOKUCTIOZO
U cnupmoso2o bpodicenus yriaeBooB. CBOUM Ha3BaHMEM NMHPOBUHOTPAHAs KMCIOTa 00s3aHa TOMY, YTO
BIICPBLIC ObLIa BBIACJICHA ITPU IMTUPOJIN3EC BHHOFpa)IHOﬁ KHCJIOTHI.

[TupoBuHOrpasHas KHUCIOTa JEKapOOKCHIMPYETCS MpH HarpeBaHuu ¢ pa30aBleHHOM U
nexapoonmmpyercs (oteruisier CO) - ¢ KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.

O
<II;SO., (koH1.), 70 *C , kl : H,S04 (pas6.), 150 "C>
CH,COOH —Co CH;—C-COOH 0, CH;CH=0
VECYCHAsI IMHPOBHHOIPAHAS YECYCHEIIT
KMenora KMCnoTa ANBAErHa

IIpu  ¢depmeHTaTUBHOM  J1eKapOOKCHIIMPOBAHUM IMUPOBUHOTPAJAHOM  KHCIOTHI  IOJydaeTcs
alleTanbJeru], CBA3aHHbIM C KO(pepMEHTOM («aKTHBHBIA aneranbaerua»). OH MOXKET OKHUCIATHCS B
MPUCYTCTBUH Ko(hepMeHTa A B alleTUIKopepMeHT A.

O
I HAT', HSCoA 0
—~ — = : » CH3-CZ
CH;—C—-COOH — co, [CH;CH=0] HATH, —H' =L S— CoA
ITH PO RHHOT DA HAR YEEYCHRIH areTHaKogepMeHT A
KHCIYTA AUTBLET HL

30



II{aBe/1eBOyKCYCHAs KHUCJOTA OJTHOBPEMEHHO SBISIETCS O- M [-okcokucioTod. OHa oOpaszyercs
MIPU OKUCITICHUH SI0JI0YHOU KUCTIOTHI.

COOH COOH
HO H HAL” o f.l':—{:}
—HAJIH, - H' I
CH,COOH CH,COOH
L—HEJIGTIHEJ-I KHCIIOTA UIBBGHEED}?KC}FCHEH KHCITOTA

Jlanee miaBeneBOyKCyCHasi KMCIOTa MPH KOHJIGHCAIMH C alleTUIKOPEpPMEHTOM A IMpeBpalaeTcs B
JMMOHHYIO KUCJIOTY.

ALIETOYKCYCHAsl KMCJIOTA - IPEJCTaBUTEIb 3-OKCOKHUCIOT. B cBOOOIHOM COCTOSIHUM MPEICTABISAET
CHPOIIO0OPA3HYIO KUAKOCTh, MEAJICHHO BBIJEIAIOLIYIO JUOKCHU]L YIIIEPOAA.

CHy CH, 0O H
./ I
—_— [CH;—(IJ=CH2] — » CH;-C-C-H

(
E‘) , l(> 0 Co, L

AUCTOYKCYCHAA KHCIOTA alCTOH

ben3oiitnass kuciora. [Ipumensercs B BUJle HATPUEBOM COJM KaK OTXAapKUBAKOIIEE CpencTBo. B
cBOOOHOM Bue OE€H30IHAs KUCIIOTa BCTPEYAETCs B HEKOTOPBIX CMOJax U 0aib3aMax, a TaKkKe B KIIIOKBE,
OpyCHHKE, HO YaIe

CONICP’KUTCS B CBSI3aHHOM  BHUJE, HampumMep B BuAe N-OCH30UIBHOTO MPOU3BOAHOTO
AMUHOYKCYCHOM KHUCJIOTBI, Ha3bIBAEMOTO 2UNNYPOBOU KUCAOMOU. ITa KUCIOTa 00pa3yeTcs: B EYCHU U3
OCH30MHON U aMHHOYKCYCHOM (TTHUIIMH) KUCIOT U BBIBOJUTCS ¢ MOYOW. B KIIMHWYECKOW MpaKTHKE IO
KOJIMYECTBY THUIIIIYPOBOM KHUCJIOTHI B MoO4Y€ OOJBHBIX (TIOocie mpuema OeH3oaTa HaTpus) CyasaT o0
3¢ (heKTUBHOCTH 00e3BpeKHUBAIOIICH (PYHKIIMN TIEUYCHHU.

O
Il
Q C-NHCH,COOH

THIIITYpoBad KHCI0Ta

n-AMuHo(deHoJ U ero mpousBoaHble. Kak rerepodyHKIIMOHATBFHOE COSAMHEHHUE /-aMUHO(EHOI
MOXKET O00pa30BbIBaTh NPOU3BOAHBIE 10 KaXJ0M (QYHKIMOHAIBHON TIpynme B OTIEIbHOCTH U
OJTHOBPEMEHHO TI0 JBYM (YHKIHMOHAJIBHBIM Tpymnmnam. Cam m-aMHHO(PEHON SIOBUT, HWHTEPEC JUIs
MEIUIMHBl  TPEJACTABIIET €ro MPOU3BOJHOE - MAapaneTaMoJ, OKa3bIBAIOIIUN  aHAIbIEeTUYECKOE
(oGe30omuBarolIee) 1 )KAPOTIOHMKAIOIIEE CHCTBHE.

0
\
H()O NH, H()‘@’XH C~CH;

n-aMuHobeHOT n-aneraMmuaodenon (napaneraMon)

u-AmuHobOen3oiinass kucjiora (ITABK) wu ee mnpousBoanbie. PUpbl apoMaTHUECKHUX
aAMHMHOKHUCIIOT CIIOCOOHBI B TOW WJIM MHOM CTENEHM BBI3BIBATH MECTHYIO aHecTe3uto. OcoOeHHO 3aMETHO
3TO CBOMCTBO Yy napa-nipou3BOJAHBIX. B MenuuuHe ucnosib3dyroTaHecTe3uH (3TwiIoBbl 3¢up [TABK)
1 HOBOKaWH (2-muoTrnamMuHOATWIOBEIH  3¢up I[TABK). HoBokamH mnpu- MEHSIOT B BHAE COJU
(Tuapoxiiopuia), 4To CBsI3aHO C HEOOXOIMMOCTBIO MOBBIIIEHHUS €r0 PACTBOPUMOCTH B BO/IE.
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HN C—OC,Hs H,N C—OCH,CH,N(C,Hs), HCI

AHECTEIHH HOBOKAMH
CaJII/IIIHJIOBaﬂ KHCJI0TAa U €€ IIPOU3BOJAHBLIC. CaHI/IL[I/IJIOBaSI KHCJIOTa OTHOCHUTCA K TPYIIIIC

¢denonokucnor. Kak  coenuHeHHe € opmo- pacnoyiokeHMeM — (QYHKIMOHAJIBHBIX  TPyHNI  OHA
JeKapOOKCHIIMPYETCsl IPH HarpeBaHUM ¢ 00pa3oBaHUEM (EeHOIA.

CanuuuioBasi KHCIOTa YMEPEHHO pacTBOpMMa B BOJE, Ja€T HHTEHCHUBHOE OKpallUBaHHE C
xnopunom skene3a(lll), Ha yeM OCHOBaHO KaueCTBEHHOE OOHapyXeHHE (PEHOTBHOW THUAPOKCHIHLHOMN
rpynisl. CanunuioBasl KUCJIOTa MPOSBISAET aHTUPEBMAaTUUECKOE, JKApPOIOHMKAIOLIEe U aHTUIPUOKOBOE
neiicTBue, HO Kak cuibHasg kuciota (pK, 3,0) BbI3bIBAaET pa3apakeHUE KETyA0UHO-KUIIEYHOTO TPaKTa U
[I03TOMY IIPUMEHSETCS TOJIBKO HapYKHO. BHYTph IPUMEHSIOT €€ IPOU3BOIAHBIE - COJIM WIIH I(PUPBHI.

CanmuuumnoBasi KuCiIOTa crnocoOHa OOpa3oOBBIBATH MPOM3BOJIHBIE MO KAXKAOH (YHKIHMOHAIHHON
rpynme. IlpakTudyeckoe 3HaYeHHE HMMEIOT CAJIMLWIAT HATpHs, CIOXKHBIE 3(QUPbI IO KapOOKCUIbHOM
rpynme - MeTWICATUIIAT, (eHwicanuuuiar (cauoi), a TakkKe M0 THAPOKCHIBHOH Tpynme -
alleTUICATMILINIIOBAs KUCIIOTA (ACIUPUH).

HekoTopbie NpoOH3BOAHBIC CATHUHIOBONH KHCIOTHI

KaK JeKapCTBCHHLBIC CPEACTEA

COONa COOCH,; COOC,H; COOH
ol OH OH 0-C-CHj

CATHITHIIAT HATPHS MCTHIICATATIIUIAT ermacanupar AUCTHICAIMIMIOBAS
(camam) KHCIOTA (aCTTHPHH)

[lepeuncnennbie MPOM3BOAHBIE (KPOME Cajoia) OKa3bIBAIOT aHAJIBI€THYECKOE, KAPOIIOHIKAIOIIEe
Y MPOTUBOBOCHAIUTENBHOE JeHCTBIE. MeTucanuuuiaT u3-3a pa3apa)xaroliero AeWCTBUS UCTIOIb3yeTCs
HapyXHO B cocraBe Maseil. Cajon mpuUMEHSeTCS Kak Je3WH(QUIUPYIOIIee CPEICTBO MPU KHIIEYHBIX
3a005IeBaHUAX U TMPUMEYATeJIeH TeM, YTO B KHCIOW Cpele KelyAKa He THIPOJIU3YeTCs, a pacragaercs
TOJILKO B KHIIEYHHKE. B ¢BSI3U ¢ >THUM cajioi HCIIOJIB3YIOT TAKKC B KAYCCTBEC MaTCpuajia JJId 3allUTHBIX
000JI04€K HEKOTOPBIX JIEKAPCTBEHHBIX CPEJICTB, HECTAOMIBHBIX B KHCIION cpejie )Kemy IKa.

CanuuuninoBasi KUCIIOTa BIEpBbIE ObUIa MOJMy4YeHA IyTE€M OKHCIICHUS CAIWIIMIOBOTO ANbIETHIA,
CofIepIKaIerocsi B pacTeHuu TaBoire (pox Spireae). Otcroa U ee MepBOHAYATbHOE HAa3BaHKE - CIIUPOBAsI
KHCJIOTA, C KOTOPHIM CBSI3aHO Ha3BaHHWE aclupuH (HayaibHas OykBa «a» OOO3HA4YaeT areTHI).
ATETHIICaTUIMIIOBAast KUCIIOTA B IPUPOJIE HE HalIeHa.

IHonupyHKuNOHAIBHBIE COCAUHEHU

THonugynkyuonanoHvimu HaA3616a10M COCOUHEHUS, 6 MONEKYIAX KOMOPbIX UMEEmcsi HEeCKOIbKO
OOUHAKOBBIX PYYHKYUOHATILHBIX PYNN.

Cpezm HOHI/I(i)YHKHI/IOHaIILHBIX COG)IPIHCHHfI, YUaCTBYIOIIUX B IpoHecCax >XKUZHECACATCIBHOCTH,
HauOoyiee IIMPOKO TPEACTABIEHBl COCIUHEHHS C THIPOKCWIBHBIMM U KapOOKCHIIBHBIMHU
GyHKIIMOHATBHBIMU TpymnaMu. CriennaabHbId HHTEPEC MPEACTABIAIOT B-AUKApOOHUIBHBIE COSAMHEHMUS.
CoennHeHNs ¢ HECKOJIBKMMH aMUHOTPYIIIIAMU BCTPEUYAIOTCS PEXKE.

MHoroaroMHbie CHUPTHI H (PEHOJIBI

HByxaTOMHI)Ie CIIMPTHI, T. €. CIIUPTHI, COACPKAINNE ABC TMAPOKCUIBHBIC I'PYIIIIbI, UMCIOT o6mee
Ha3BaHUE OUOJbL, U 2IUKOAU, TPEXATOMHbBIE CIUPTHl HAa3bIBAIOT mpuonamu. IIpeacTaBuTensiMu TaKUX
CIIMPTOB SABJAKOTCA OJTHICHIJTIMKOJIb W TJIMOCPUH COOTBETCTBCHHO. O6HIGG Ha3zBaHHUE MHOI'OATOMHBIX
CIIUPTOB - NOAUOTBL.

B coctaB MHOTHX NPUPOAHBIX COCIUHEHUIN BXOIAT B BUAE (DparMEHTOB IBYXaTOMHBbIE (DEHOJIBI -
MMUPOKATEXUH, PE3OPLUH, THAPOXHUHOH.
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STHICHITHENTE CIHITEPHH NHPOKATEXHH

DTHIACHTIMKOIbL (3Tanauon-1,2) - BICOKOTOKCHYHASA KUAKOCTh (T. mwi. -16 °C, 1. kun. 197°C),
UCIIONIb3YETCS B TEXHHKE JUIsl MPUTOTOBIICHUS AHTU(DPU30B - KUAKOCTEH C HU3KOW TEeMIEpaTypou
3aMep3aHusl.

Imunepun (nponantproin-1,2,3) - HeTOKCHYHAs BSI3Kasi KMIKOCTh ciiajgkoro Bkyca (1. wi. 17 °C, .
kun. 290 °C), BXoauT B cocTaB OOJBIIMHCTBA JIMNMIOB. IIpUMEHSETCS KaKk KOMIIOHEHT Masei s
CMSTUEHUS KOXKH.

IupoxaTexun (0-IUrHIPOKCHOCH301), HAa3bIBAEMBIN TaKKE KAmMexo/oM, SBISIETCS CTPYKTYpPHBIM
(hparMeHTOM MHOTHUX OUOJIOTHYECKH aKTUBHBIX

BEUIECTB, B YaCTHOCTU Kamexoiamunog. MOHOMETUIIOBBIH >(QHUp NHpPOKATEXHWHA - IBAIKOJ -
MPUMCHSICTCS KaK KOMIIOHEHT B COCTaBE JIGKAPCTBEHHBIX CPEACTB MPHU KaTape BEPXHUX JIbIXaTCIBHBIX
myTei.

Pe3opumH (M-ITUTHAPOKCHOCH301) UCTIONB3YEeTCS KaK aHTUCENTHK U JIe3UH(DUIINPYIOIIEe CPEICTBO
MIPHU KOXKHBIX 3a00JI€BaHUSX.

I'mapoxmHoH (I-1uruapokcuOeH30:), 00Ja1a0MKi BOCCTAHOBUTEIBHON CIIOCOOHOCTBIO, SBIISETCS
CTPYKTYpHBIM ()parMEHTOM psifa coelWHEHUH. B opraHusmMe BOCCTaHOBUTENBbHAS CHOCOOHOCTH
3aMEIIEHHOT0 THAPOXHHOHOBOTO (hparMeHTa JeilaeT ero y4acTHUKOM Ba)KHOTO IPOIecca TPAHCIIOPTA
ANEKTPOHOB OT OKUCIISIEMOT0 CyOcTpaTa K KUCIOPOAY.

K crmpram BeICIIEH aTOMHOCTH OTHOCSTCS NEHMUMbL U 2eKCUMbl, T. €. COOTBETCTBEHHO TSTH- H
[IECTUATOMHBIE CITUPTHI C OTKPBITON Ienbio. HakomiieHue ruApOKCUIIBHBIX TPYII B MOJEKYJe BEIeT K
MOSIBJICHUIO CIIAQJIKOTO BKyca. [IpencTaBUTENM NMEHTUTOB U TEKCHTOB - KCHUJIMT U COPOUT - 3aMCHUTEIH
caxapa Jursi 00IbHBIX JUAOETOM.

MHOT0aTOMHBIH MUKJIMYSCKUH CITUPT MHOMHO3UT OTHOCUTCS K BUTAMUHOIIOJO0OHBIM COSTMHECHUSIM
(BuTamuHBl Tpymmbl B) u  sBuseTcs  CTPYKTYPHBIM  KOMIIOHEHTOM  CJIOKHBIX — JIMIIUJOB -
dbochaTHIUIMHO3UTOB. B pacTeHUSAX MIMPOKO pacipocTpaHeHa (PMTHHOBAS KHCJIO0TA, TPEICTABIISIFOIIAS
coboif rexcadocdar MuonHo3uTa. KanplyeBas Wiu CMelIaHHAs KalblMii-MarHUueBas cojib (PUTUHOBOM
KHCIIOTHI, Ha3biBaeMasi UTHHOM, YIIYIIIaeT COCTOSSHHE HEPBHOW CHCTEMBI TIpU 3a00JICBaHUSX,
CBSI3aHHBIX C HEAOCTaTKOM (ochopa B opranu3me.

JuKkap0oHOBBIEC KHCIOTHI

KapOoHOBBIE KUCIIOTBI, COAEPKAIINE B CBOEM COCTABE OIHY KapOOKCHIIBHYIO IpPYIIY, HAa3bIBAIOT
OJTHOOCHOBHBIMH, JIB€ - JIBYXOCHOBHBIMH U T. 1. Bce OHHM mpeacTaBisiioT co0oil KpHCTalUIMYECKHe
BEIIIECTBA.

CuctemaTuueckue Ha3BaHHMA JMKApOOHOBBIX KHCJIOT CTPOSITCS MO OOIIMM  TMpaBUiIaM
3aMECTUTEIbHON HOMCHKIJIATYPBHbI. O}IHaKO JJIsA OOJBIINHCTBA U3 HHUX MPEATTIOYTUTCIIBHBI TPUBUAJIBHEBIC
HazBaHMs. VX JaTWHCKME Ha3BaHUA CIIy)KaT OCHOBOW Ha3BaHMS AHMOHOB M IPOU3BOAHBIX KHCIOT,
KOTOPBIC YaCTO HE COBMAAArOT C PyCCKUMH TPHUBHUAJIbHBIMU Ha3BAHUAMM.

IIlaBeseBast KMCJI0TA - MPOCTEMIIAs BYXOCHOBHas kuciora. Hekoropele ee comM, Hampumep
OKCajlaT KaJbLWA, TPYAHO PaCTBOPHMBI M YacCTO 06pa3y}0T KaMHM B IIOYKaX W MOYCBOM IIY3bLIpC
(OKcanaTHbIe KAMHH).

SIHTapHasi KHMCJIOTA B 3aMETHOM KOJMYEeCTBE OblIa OOHapykeHa B SHTape, OTKyJa IMOJIy4uia
Ha3BaHUE caMa KUCIIOTa U €€ IPOU3BOIHBIC CyKyuHamyl (0T JaT. SUCCINIUM - SHTapB).

ManenHoBasi 1 (l)YMaPOBaﬂ KHCJOTHBI - IPCACTABUTEIN HEHACBIIICHHBIX I[I/IKap6OHOBBIX KHUCJIOT C

OJTHOM NBOIHON CBs3bt0. DymapoBasi KUCIIOTa y4acTBYeT B OOMEHHBIX Ipolleccax, MPOTEKAIOIIUX B
OpraHusMme.
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HOUCRC_CKCOOH HOOC~, ~H

= C=C
H” SH H”  ~TSCOOH
MAIEHMHOBAS KHCIOTa dbymMapopas KMCIOTA
(4uc-M30Mep) (mpakc-A30Mep)

JAnamMuHbI

Haumbomee  wm3BecTHbI — TeTpamerwiacHauamuH, wid myrpec- mumH  HoN(CHo)4NH,, n
neHTaMeTriIeHanamMus, win kagasepud HoN(CH,)sNH,. Vx gonroe BpeMst cuuTanu TPYIMHBIME SaMH,
T. €. BelecTBaMH, OOpa3yloIUMHUCI TpH  JACKapOOKCHUIMPOBAHUH IUAMHHOKHMCIOT |
00yCIIOBJIMBAIOIIUMHU SIIOBUTOCTh THUIONIMX OETKOB. B Hacrosimee BpeMsi BBISICHEHO, YTO SIOBUTHIC
CBOICTBa OeJIKaM ITPY THUCHHUH MPUJIAIOT JIPYTUe BEIIeCTRA.

PeakumnonHasi cmnocoOHOCTH M crienMpuUIecKUe peaKiiMid MHOTOAaTOMHBIX CIIUPTOB U (heH0J10B

[MomudyHKIMOHANBHEIE COCIMHEHUS MOTYT IIPOSIBIISTH CBONCTBA, IIpUCyIINe
MOHO(DYHKIIMOHAIBHBIM ~COCIUHEHUSIM, T. €. CIOCOOHOCTh BCTYHNaTh B pPEAKIUH [0 KaxXAOU
(GYHKIMOHATBPHOM  TPyIIE, TOATOMY HAONIOZAETCS  ONpENEeNIEHHOE CXOACTBO B  IOBEICHHUH
MOHO(QYHKLUMOHAJIBHBIX U MOJU(PYHKIUOHAIBHBIX cOeIuHEHUH. OJHAKO OJHOBPEMEHHOE HalIuyue
HECKOJIbKUX (PYHKIIMOHAIBHBIX TPYII 00YCIOBIMBACT CHEHU(PUIECKYIO PEAKIIMOHHYIO CIIOCOOHOCTb, KaK
MIOKA3aHO HA PUMEPE NPUBEACHHBIX HUXKE PEAKIUH.

Kuciornble cBoiicTBa. MHOrOaTOMHBIE CHOUPTHI  007aJal0T OosbLIeH KHCIOTHOCTBIO IO
CPaBHEHUIO C OJTHOATOMHBIMH, YTO SIBIISICTCS CleACTBUEM -/-3ddekra o HO# THAPOKCHIIBHON TPYIIIBI O
OTHOLICHHUIO K JApYyrod u OoJyiee MOJHOW JeNOoKaIu3alllyd OTPULIATENIBHOIO 3apsja B CONPSKECHHOM
OCHOBaHUU. Tak, STUIECHIJIUKOJIb MPOSIBIISIET 00JIEe CUIIbHBIE KUCIOTHBIE CBOMCTBA, YEM 3TAHOJL.

cunvhmii — I-agipexm
CH;CH,0H  HOCH,CH,0H HO<-CH,;+~CH,+-0~
3TaHOI ATHICHIMHKOIb

Xesiatoo0pazoBanue. MHOTOaTOMHBIE CITUPTHI, COACPIKAITNE THAPOKCUIIBHBIE TPYIIIBI Y COCEAHUX
aTOMOB YTJIEpOJa, IPU B3aUMOJEHCTBUM C THAPOKCUJIAMHU TSKEIBIX METAJNIOB, HAIPUMEDP TUAPOKCHIOM
meau(11) B menounoil cpeze, 00pazyroT BHYTPUKOMIUIEKCHBIE, TAK HAa3bIBAEMBbIE Xelanible, COETUHEHUS.
Takue coequHeHNsT OOBIYHO XOPOIIO PACTBOPUMBI B BOAEC M MHTEHCHBHO OKpAIIEHBI, TOITOMY PEaKIUs
WCIIONB3YETCsl KaK KadyecTBEeHHas. [Ipu B3auMoIeCTBUU STUIICHTIIMKOIS WK TIUIEPUHA C THAPOKCHIOM
mean(11) Bo3HMKAaeT HHTEHCUBHO CHHEE OKpallliBaHUE B pe3yibTaTe oOpazoBaHus rimkonsta menu(l1)
unu runeparta meau(11).

2 ?H2OH + Cu(OH), + 2NaOH —» 2Na"™ (I:HZO\( 'U/oclHz 21 4H,0
~u al a < Y

CH,0H CHO”  “OCH, ’

STHACHTIMKONb aTHAcHrauKONsST Mean (1)

(CHHEE OKpAlIHBAHME)

DTa KauecTBEHHas peakiusi XapaKTepHa JII MHOTOATOMHBIX CIHUPTOB C OTKPBHITOM WENbIO U
HEKOTOPBIX ITUKINYECKUX CITUPTOB, B KOTOPBIX THAPOKCUIBHBIE TPYIIITHI JOCTATOYHO COMKCHBI.

Hermaparaums. Harpepanve  STWIEHIIMKONSL € CEPHOM  KHUCIOTOM  MOPUBOJUT K
MEXMOJIEKYJIIPHOMY OTLIETNIEHUIO JIBYX MOJIEKYJ BOJABI M 00Opa30BaHUIO JHOKCAHA.
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CH,—OH . HO-CH, _H,S0, _ [ j
CH,— OH HO - CH, —2Hz
ITHIEHTITEKONh 1,4-,unuxczm
(mHOKCcaH)

Huokcan (1. kum. 101 °C) m3BecTeH Kak XOpOLIMH PacTBOPHMTENb, CMENIMBAETCS C BOJOM M
YTJIEBOIOPO/IaMH, BECbMa TOKCHYEH.

Xopcoaepkamue — JUOCH30MPOU3BOJAHBIE  TUOKCaHa  oOyagaloT  eme  0ojee  BBICOKOM
TOKCUYHOCTHIO. [leuanbHyto u3BECTHOCTH Nostyumi 2,3,7,8-TeTpaxiopoan0eH30-N-1uOKCUH (HJIA IPOCTO
JMOKCHH), BBI3bIBAIOUINI B UpE3BbIUAHHO HU3KUX KOHIEHTPALUAX TSKeNble 3a00J1eBaHUs MMMYHHOU U
KpOBETBOpHOM cucteMm. [lomaganue TuOKCHUHA B TIOYBY, MMPOUCXOIAIICE TIPH UCIOJIB30BAHUN HEKOTOPBIX
repOMIMAOB (TA€ OH COJEPXKUTCS B BUIE HE3HAUUTEIHHOW MPHUMECH), MPEACTABISET CEPbE3HYIO
HKOJIOTHYECKYIO MTPOOIIeMy.

O0pa3oBanue CJ0KHBIX 3(pupoB. BaxxHoe 3HaueHHE HWMEIOT HEKOTOPHIE CIOXKHBIE S(UPHI
IIUIEepUHa C HEOPraHMYECKUMH KHCJIOTaMH, B 4YacTHOCTH a30THOM u docdopHoit. TpunuTpat
[JIMIIEPUHA, I HUTPOIJIMUEPUH, 00pa3yeTcsi Mpu JACHUCTBUU HA TIHIEPUH a30THOM KHCIOTHI B
HPUCYTCTBUU CEPHOU KUCIIOTHI.

CH,OH CH,0-NO

2 3HNO;, H, SO, [ 2 2
CHOH > CHO-NO,

| —3H,0

CH,0H CHzU-NGz
TIHUEPEH TPHHUTPAT FIHIEPHHA

TpuHuTpat raumepuHa - B3pbIBYaTOE BEIIeCTBO. B Manbix koHueHTpanusx (B Buae 1% pactBopa B
3TaHOJIe) MPUMEHSIETCS KaK COCyIopac- MINPSIOLIee CPEICTBO.

OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE  peaknuu. Peakuuu  3TOro  Tuma  CBOWCTBEHHBI
JIBYXaTOMHBIM (DEHOJIaM C opmo- U napa-TioJOKEHHEM THAPOKCHIBHBIX TPYII B OEH30JIbHOM KOJIbIIE.
Cpenu mpoIyKTOB OKHCIICHUS TAKUX JBYXaTOMHBIX (JEHOJIOB OCOOBII HHTEPEC MPEACTABIISIIOT XUHOHBI.

0@ on —, 0{>:0

THAPOXHHOH 1,4-6cH30XHHOH

XUHOHBI COJEepkKAT CBOEOOPA3HYK CHCTEMY COIpPSDKEHHBIX CBS3eH, HA3bIBAEMYIO XUHOUOHOU
IPYNIUPOBKOM, BKIIIOYAIOLIYIO JBE IBOMHBIE CBS3U B IIMKJIE M JBOMHBIC CBA3M ABYX KapOOHMIIBHBIX

TpyTIIL.

Kuciornble cBoiicTBa. C HaKOMJICHUEM KUCIOTHBIX TPYII YBEIWYMBAIOTCS KUCIOTHBIE CBOMCTBA
coenuHeHUi. KUCIIOTHOCTh NMUKapOOHOBBIX KHCIOT OOJbIIE, YeM MOHOKapOOHOBBIX. Tak, IIaBeseBas
kucnora (PKz 1,23) 3HauntensHO cuiibHee ykcycHOi (PKa4,76), uro cBszano ¢ -1- addexkrom rpymmbr
COOH, u O6maromapsi 5ToMy 0OoJiee TOTHOW AETOKATU3AIMKH OTPUIATEIBHOTO 3apsia B COMPSIKEHHOM
OCHOBAHUHU.

cuabrtels —I-aghchexm
.::‘;:_All

CH, -C HOOC--C Hooc<+c?Z _
2" NoR “OH ~O

YECyCcHas KucjoTa Tapejepad KucioTa

Bnusinue 3amectutens HamOojee OTYETIMBO MPOSBIAETCS MPH €ro OJIM3KOM pACIOJIOKEHUU K
KUCJIOTHOMY LIEHTPY.
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HdexapOokcuanpoBanue. [I[py  HarpeBaHMM C CEpHOM  KHCIOTOM  mIaBejeBas  KHCIIOTa
nexapOOKCUIMpyeTcs, a 00pa3oBaBIlascs MypaBbHHAsI KUCIIOTa pa3jiaraercs jaajee.

H,S0,, 1
HOOC—COOH ——>» (0, + [HCOOH]

IIAaBEJIEBAA KHCIOTa

0 + H,0

MastoHoBasi KUCJIOTA JIETKO JieKapOoKcumupyercs rnpu HarpeBanuu Boitie 100 ?C.

]
HOOC-CH,-COOH —>» C(CH;CO0H + CO,
MAaJIOHOBAs KACAOTA YKCYCHAH KHCAOTA

KeTo-eHoibHAs1 TAyTOMEpHSI

Taymomepua  (Ounamuueckas  u3omepus) — OMO  NOOBUNCHOE  PABHOBECUE — MEHCOY
B3AUMONPEBPAWYAIOUSUMUCS CIPYKIMYPHBIMU UZOMEPAMU.

Tayromepsl CyIIECTBYIOT COBMECTHO B OJHOM W TOM € OOpaslie BemecTBa W MOCTOSHHO
nepexosaT Apyr B apyra. Yamie Bcero BCTpeyaeTcsi MPOTOTPOIHAS TayTOMEpHs, KOTOpas COCTOHT BO
B3aMMONPEBPAIIEHNH TayTOMEPOB C IEPEHOCOM IPOTOHA. ANETOYKCYCHOMY 3(Upy INpHUCYyIIa KeTo-
eHOJIbHASA  TaYTOMEpHA-OJHA U3 Pa3HOBHIHOCTEH MPOTOTPOIHOW TayToMepuu. B paBHOBecHOW cMmecH
npu temmneparype 25" C conepxures 92,5% keronnoii u 7,5% eHoOIbHOMN popM.

TayromepHbie GOpMBI ALETOYKCYCHOI'0 3pupa

IIpu nepexone KeTOHHOM (OpMBI B €HONBHYIO aToM Bogopoaa ot C-2 ( a-arom yriepoaa, CH-
KHMCJIOTHBIM LIEHTp) MEpeMEIAeTCsl K aroMy KHUCJIOpoAa KETOHHOW TIpynnbl ( OCHOBHBIA LEHTP).
[TonBMKHOCTH 3TOrO aTromMa BOJOPOAA OOBACHSAETCS TEM, YTO a-aToOM YIJIepoAa CBs3aH C JBYMs
AJIEKTPOHOAKIIENTOPHBIMU TPyNIaMU-KapOOHWIHHOW U CIIOkHOA(pHupHOH. 3a cueT cuinbHOTO —| 2ddexTa
KaX/10ll M3 3TUX Ipynm y a-atomMa yriepoaa Bo3HukaeT CH-kucnoTHelii 1ieHTp. EHONMBHBIE (OpMBI
KapOOHUJIbHBIX COENMHEHUN HeycTOW4MBBL. ONHAKO B psAlEe CIydyaeB €HOJbHBIE (OPMBI MOTYT OBITH
JOCTaTOYHO CTaOMJIBHBIMU HamlpuMep, €HOoJbHas (GopMa aleToyKCycHOro sdupa cTabmin3upyeTcs 3a
cueT o0pa3oBaHUsI CONPSKEHHOM CUCTEMBI U BHYTPUMOJIEKYIISIPHOM BOJJOPOIHOM CBSI3H.

BonbmIMHCTBO peakiuii ameToykCcycHOro »¢upa MpPOTEKaeT C Yy4acTHeM EHOJbHOU (OpPMBI.
AneToykcycHbIN 3(up B eHOJNIbHOU (hopme naeT okpacky ¢ xjopuaom kernesa (I11); mHenaceimeHHOCTD
€HONBHOM (hOPMBI TOKa3bIBAETCS OOECIIBEUMBAHHEM OPOMHOM BOJIBI.

Tayromepus B-AuKapOOHUIBHBIX COeUHEHU

OmnpeneneHHas IPOTOHHAs MOABMKHOCTh aTOMa BOJOPOJIAa y O-aTOMa yIJIepoAa B KapOOHMIIBHBIX
coequHeHusx (cimaboro CH-KUCIOTHOTO 1EHTpa) MPOSIBISETCS B HMX CIIOCOOHOCTH K peaKIusM
KOHJICHCanMK. Eciav mOABMKHOCTB TAaKOro aroMa BOAOPOJA BO3PACTET HACTOJIBKO, YTO OH CMOXET
OTUIETIUTHCS B BUJI€ MPOTOHA, TO TO MPHUBEAET K 00pa3oBaHUI0 Me3oMepHoro noHa (I), oTpuiarenbHbIi
3apsii KOTOPOrO PacCpeloTOYEH MEXKIYy aTOMaMH yriepoaa u kuciaopoaa. OOpaTHOE MpUCOEAVHEHUE
MPOTOHA K 3TOMY MOHY B COOTBETCTBHM C €0 I'PAaHHMUYHBIMU CTPYKTYpaMU MOXET MPUBOAUTH JIMOO K
HCXOJHOMY KapOOHWJIBHOMY COEIMHEHHIO, TU00 K €HOTY.

H

V A0 O-11
—cc/0<———>[cc<o<—>,cc\] Se=cl

H
KapﬁOHKJIbHOC KHpGaHHOH CHOMIAT-HOH CHOJI
COCAMHCHMHEC (I)
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B coorBercTBUM ¢ 3THM KapOOHHMIBHOE COCIMHEHHWE MOXKET CYIIECTBOBATH B PABHOBECHH C
U30MEpPOM - eHONbHOU  opmou. Tako BHJI HW30MEPUU  HA3BIBAIOT maymomepuetl, a HU30MEpHI,
HaXOJAIIMECS B COCTOSIHUU TIOJJBUKHOIO PAaBHOBECHUS, - MAYMomepamu.

Taymomepus - pasnogecHas ounamudeckas uzomepus. Ee CyIIHOCTb 3aKJIIOUAETCS BO B3aUMHOM
MPEBPAICHUN HW30MEPOB C TIEPEHOCOM KaKOH-IMOO TOABMKHOW TPYNIBI M COOTBETCTBYIOIIHM
nepepacnpe/esIieHeM AIEKTPOHHOM TIOTHOCTH.

B paccmarpuBaeMoM ciydae MeXAy KETOHHOHW M €HOJBHOH (popMaMu OCYIIECTBIISETCS MEPEHOC
MIPOTOHA, MOATOMY TaKO€ PAaBHOBECHUE HA3BIBAIOT NPOMOMPONHOU maymomepuell, B YaCTHOCTH, Kemo-
EHOIbHOU maymomepuell.

B MOHOKapOOHWJIBHBIX COEIMHEHUSX (anbleruaax, KEeTOHaX, CIOXKHBIX 3(upax) paBHOBecHE
MIPAKTUYECKH TOJHOCTHIO CMEIICHO B CTOPOHY KETOHHOUW (opmbl. Hampumep, conep:kaHue €HOJIbHOM
¢dopmel B atietone cocrasiseT Bcero 0,0002%. [Ipu Hanuuuu BTOPOM 37€KTPOHOAKIEITOPHON IPYIIIBI Y
a-aromMa yriaepoga (Hampumep, BTOpPOH KapOOHWIIBHON TpYNIbI) COACpX)aHUE EHOJNBHOU (hopmbl
Bo3pactaer. Tak, B 1,3-mukap- OOHUJIBHOM COEIMHEHUH alleTUjaleToHe (MeHTaHIuoHe-2,4) eHObHas
dbopma ipeodagact.

H H H
CH,,.>cZ _CH, CH ¢\ CH
N e o I~ 3
T - %
0 0 ONH" 0O
AllETANAIETOH
ketonHag dopMa (20%) eHoobHasA dopma (80%)

EnonpHas ¢opma aneruianeToHa JOMOJHUTEIHHO CTa0MIN3UPOBAaHA CONPSHKEHHBIM CO BTOPOU T-
CBSI3bI0 1 BHYTPUMOJIEKYJISIPHON BOJOPOIHOMN CBS3BIO.

MHorue peaknuu, BKIIOYAOIIHE 00pa30BaHWE W TPEBpAIlCHUs KapOOHWIBHBIX COCIUHEHUH, KaK
OyZeT TMoKa3aHO B JalbHEHIIeM, MPOTEKAIOT 4Yepe3 MPOMEXKYTOUHbIE €HOJbHBIE (DOPMBI MK
MIPOU3BOIHBIC ITUX (HOPM.

JlabopaTopnasi padora

PeakTuBbI H 000py10BaHuE:

1. luctuminpoBaHHas Boja.

2. KonuentpupoBanHsliii 1 10 % pacTBOpbI CEPHOM KUCIIOTHI.

3. Boansie pactBopbl: 15 % BUHHOI KHCIOTHI, 5 % rumpokcuna kamus, 2% cyabdara meau(ll), 10
% TUApPOKCHUIA HATPUS, THAPOKCHIa Oapus U Hoaa B Hoauae Kanus.

4. JIuMOHHas KHMCII0Ta, alleTOYKCYCHBIH 3¢dup.

5. HlrtatuB ¢ npoGupkaMu, NPOOUPKH € Ta300TBOIHON TPYOKOii.

6. CriuproBKa.

OnsIt 1. JJoxkazamenbcmeo Hanuyus 08yx KaApOOKCUNbHBIX 2PYNN 8 BUHHOU KUCTOMe

B mpobupky nomecture 1 kammio 15 % pacTtBopa BUHHOM KHCIOTHI, 2 Kamuu 5 % pacTBopa
THJIPOKCUA Kalus U BCTpIxXHUTE. [locTeneHHO HaYMHAET BBIACIATHCS O€Nblii KPUCTAITNYECKUH 0Cca oK
MaJIOpacTBOPUMOH B BOJI€ KMCJION KAJIMEBOW COJTM BUHHOW KUCIIOTHI (TUIpOoTapTpat Kanus). Eciu ocamox
HE BBINMAJaeT, OXJaJAUTe NPOOMPKY MOJ CTpye BOJBI M MOTPUTE BHYTPEHHIOI CTEHKY NPOOMPKH
CTeKISIHHOW mnanoukod. JloOaBbTe B mpobupky emé 4-5 Kameiab pacTBopa TUAPOKCHIA Kallusl.
Kpucrannmuueckuit 0caok MOCTENIEHHO PacTBOPSIETCS, TaK Kak 00pa3yeTcs XOpOIIo pacTBOpUMAs B BOJIE
CpenHsisl KajueBasl COJIb BUHHOW KUCJIOTHI (TapTpar Kaius). PacTBop TapTpara Kaius COXpaHHUTE /0
CJIEYIOILErO OIbITA.
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BriBox:

OnbIT 2. /Joxazamenbcmeo Hanuuus 2UOPOKCUTbHBIX 2PYNN 8 BUHHOU KUCIOme

B nBe npoOupku momectute mo 2 kamwm 2 % pactBopa cyiabdara meau (I); u 10 % pactBopa
THIpPOKCHAa HaTpus. Beimamaer ronyboit ocamok ruapokcuaa meau (I1). B 1-ro mpobupky mobaBbTe
pacTBOp TapTpara Kajus, IOJydeHHbIH B mpeabiayiieM ombite. Ocamok ruapokcuaa meau (1)
pacTBopsieTcsi ¢ 00pa3oBaHHEM CHHEro pacTBopa. JKuakocTu B 00eux MpoOupKax Harpemre A0 KUMCHHUS.
B 1-it mpoOupke HBET >XUAKOCTH HE H3MEHSeTCs BO 2-i romyOoi ocamok ruapokcuaa memu (I1)
npeBpamtaercs B okcua Meau (ll) uepnoro nsera. OOpazoBaBLIMIiCS CHHHI pacTBOp HOCHT Ha3BaHHE
peaktuBa DenuHTa U IPUMEHSETCS 111 0OHAPYKEHUS TIIOKO3BI B MOYE.

BriBoa:

OnbIT 3. Pasznoowcenue TUMOHHOU KUCAOMbL

B cyxyo mpoOHpKy, CHa0XCHHYIO Tra300TBOAHOW TPYOKOH, MOMECTHUTE JIOTATOYKY JIMMOHHOM
kucnoThl U 10 Kamenb KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI, Harpeite. KoHell ra3o0TBOAHON TPyOKH
omyctute B 1-10 mpoOMpKy C 5 KamsiMu pacTBopa ruapokcuaa Oapus. Ilocme Toro, xak pacTtBop
MMOMYTHEET, MePEHECUTE Ta300TBOAHYIO TPYOKY BO 2-10 MPOOUPKY, COAEpKAIyIO 2-KallJii pacTBOpa ioaa
B Moauie Kamus, MpeBapuTEIbHO 00€CIIBEYEHHOTO q00aBIeHHEeM HECKOJIbKuX Kamenb 10 % pactBopa
ruapokcuaa Hatpus. Bo 2-it mpobupke BbimanaeT 0Jae1HO-KEATHIH 0Ca0K.

JIuMOHHAas1 KUCIIOTA, SBISASICH O-THAPOKCUKHUCIOTOM, MO IEUCTBUEM CEPHOUM KUCIOTHI Pa3iaraeTcs
¢ oOpa3oBaHUEM alleToHa, TUOKCUA YIIepoaa U MypaBbHHON KUCIOTHI.

HZC‘I—COOH HZC‘)—COOH C|IH3
HO— C—COOH -~ C=o0 - C=0
-HCOOH ‘ -2CO, |
H,C—COOH H,C—COOH CH,
NMMOHHas KucroTa aueToHavkap6oHoBas aueron
KucnoTa
BeiBo:

OnsIT 4. Kemonnoe pacujennienue ayemoyKkcychoeo 3¢upa

B npobupky ¢ ra300TBOJHON TpyOKO# MOMECTUTE 5 Karellb alleTOyKcycHoro agupa u 5 xanenb 10
% pacTBOpa cepHOM kucaoThl. Harpelite, KoHel ra300TBOJHON TpyOKH omycTuTe B 1-10 mpoOupky ¢ 5
KaIuIIMH PacTBOpa THIPOKCHIA OapHs, 1Mocie TOro Kak pacTBOpP MOMYTHEET, TEPEHECUTE Ta300TBOJHYIO
TpyOKy BO 2-10 MpOOHUPKY, COAEpKaIlylo 2 Kallld pacTBopa Hojaa B Hoauae Kajusi, MpeABAPUTEIHHO
o0ecIBeYeHHOro J00aBieHHeM Heckonbkux Kamenb 10% pacTtBopa ruapokcuaa Hatpus. Bo 2-if
poOUpKe BBINAAAET OeTHO-KETHII 0CaI0K.

38



BriBon:

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

KouTpoJbHbIe BOIPOCHI:

1. Crepeousomepusi. OnTuueckas HU30MEpUs MOJIEKYJI M €€ MEIUKO-OMOJIOrMYecKoe 3HaueHUe.
DJIeMEHTBI CAMMETPHUHU MOJIEKYJI.

2. AcuMMeTpUYECKH aTOM yriepoja (LICHTP XUPAIbHOCTH).

3. Onrturueckas akTUBHOCTh. DHaHTHOMEpHS . Jlmactepeomepus.

4. Panemartsl. Pacmieniienue pamemaros.

5. CBs3b NPOCTPAHCTBEHHOTO CTPOCHUS COSAMHEHUMN C X OMOJIOTHYECKON aKTUBHOCTHIO.

6. OOmas xapakTepUCTHKa PEaKUHOHHOW CIIOCOOHOCTHU TeTepO(YHKIMOHANBHBIX COEAMHEHUU.
KucnorHo-ocHOBHBIE CBOMCTBA.

7. TetepodyHKIIMOHANBHBIA 3aMECTUTENb KaK (aKTop, BIUAIOIIMNA Ha XHWMHUYECKHE CBOWCTBA
peakmoHHOro HeHTpa. CrienupuiecKre peakiuy rerepodyHKIMOHATBHBIX COCTMHEHUH.

8. buonornyecku BaKHBIE KiIacChl TeTepO(YHKIMOHANBHBIX COCIUHEHW K MX CBOMCTBA.
Henacpiennsle  kapOOHOBbIE  KHCIOTBI. OKCHKHUCIOTHI  (TUAPOKCUKUCIOTHI). AMMHOKHUCIOTHI.
Oxcokuciorel. Hamummre cxemy B3auMOJEHCTBHUS alleTOYKCYCHOTO 3(dupa c pa30aBlIEHHON CepHOM
KHMCJIOTOM.

9. Kakue mnpomyKThl pacHICIJICHUS aleToykcycHoro s¢upa obOHapyxkuBaroTcs B 1-if u 2-i
npobupkax? Hanummre cXxeMbl COOTBETCTBYIONINX PEAKIIN OOHAPYKEHUS TPOAYKTOB PACIICIIICHHSL.

10. Hamummwure cxembl 00pa3oBaHMs THAPOTAPTPATA U TApTpaTa Kajusl.

11. O gyem cBUIETENBCTBYET OOPAa30BAHUE ABYX COJIEl BUHHON KHUCIOTHI?

12. Hanummure cxemy B3aumoaeinictBusa ruapokcuaa meau (II) ¢ taprparom kamusa. Hamumuuem
KaKoro CTPYKTYPHOTo (¢parMeHTa 00ycaoBlieHa peaKius?

13. Kakoif mpoayKT pas3NnoKeHUs JIHMOHHOW KHCIOTHI OOHapyxkuBaerca B 1-if mpoOupke?
Hanumure cxemy peakiumu.

TecroBble 3a1aHuA:

1. Beibepute npeacraBureneil (2) nonndyHKINOHAIBHBIX COETUHEHH:
a) STaHAHUOJ

0) MoJIOUHasl KUCII0Ta

B) TTIUIIEPUH

r) OyTaHOBas KUCJIOTA

1) dTaHaJb

2. Kakoe u3 coenuHeHuit o0pa3yeT KUCIbIe U CPEAHHIE COJIU:
a) MeTaHaJb

0) sTaHOII

B) SIHTapHasi KUCJIOTa

T') MPONaHOBAask KKCIIOTa

1) MOJIOYHAsI KUCJIOTa

3. Hasosure coeqnuenue: HOOC-CH,-CH,-CH,-COOH
a) TIULEePUH

0) MEeHTaHOBas KUCIOTA

B) IIyTapoBasi KUCIOTa

T') 9TaHIAOJ
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1) SSHTapHAasi KUCJIO0Ta

4. Vxaxure GyHKIMOHAIBHBIEC TPYIITBI aMUHOCITHPTOB:
a) OH; COOH

0) —OH; - NH,

B) -C=0; -COOH

5. IlpucyrcTBre Kakux rpymnn B MOJeKyJie 00yclaBIuBaeT aM(pOoTepHbIE CBOMCTBA COETUHEHUS?
a) —OH u —NH;

6) -OH u — COOH

B) -NH; u — COOH

r) —-C=0 u —COOH

6. Kakoe n3 yTBep>KICHUN HE COOTBETCTBYET MOJICKYJIE IapareraMmosia
a) COJEPKUT AMUHOTPYIIITY

0) COACPIKUT TOIBKO OJIMHAKOBBIC (DYHKIIHOHAIBHBIC TPYIIIIBI

B) BCE aTOMBI YTJIEPOa HAXOISATCS BO BTOPOM BaJICHTHOM COCTOSIHHH

T') COACPKUT (DEHOIBHBIN PparMeHT

1. YKa)KI/ITC, KaKo€ COCAMHCHUEC OTHOCUTCA K KETOKUCIOTaM

O O
Y H,C—C——COOH
Ne—Z n

a) OH OH 6) 0)
H
H;C—C—COOH H;,C—C—CH,—COOH
B) OH r) 0)

8. Ykaxure GpopMmyiy aleToykCycHoi (3-0KcoOyTaHOBOI) KUCIIOTBHI.

HOOC—C—CH,—COOH H;C—C——COOH
a) 0 6) O
0 o)
H;C—C—CH,—COOH \c Y
|| Se—_
B) O r) OH OH

9. YkaxuTe eHOJNbHYIO ()OpMY IMUPOBUHOTPATHON (2-0KCOMPONIAaHOBOKH ) KUCIIOTHI

Y O
H,C—C—C7 74
I S me=—L,

a) O 6) OH
o) o)
H3C—C:CH—C/ H3C—C—CH2—C/
\OH I AN

B) OH r) o)



10. [Tpu BHYTPUMOJIEKYJIAPHOM JAETHIPATAIIMH KAKOTO COSAUHEHHS MTOTyYaroT JAKTOHBI:
a) O-THIPOKCUITPOIIAHOBAs KUCIIOTA

0) Y-aMHHOMACIISTHAsI KHCIIOTa

B) Y-aMHHOIIPOTIAHOBAs KMCIIOTA

T) Y-TUAPOKCUMACIISIHAS KUCIIOTa

11. Kakoe coeuHeHNE OTHOCUTCS K TUJIPOKCUKHUCIIOTaM?
a) MOJIOYHAs

0) MacisiHas

B) NUPOBUHOTPAIHAS

I') [JIyTapoBast

12. K nquxapOOHOBBIM THIPOKCUKHUCIOTAM OTHOCHTCS
a) si0JI09YHAas KUCII0Ta

0) BUHHAs KUCJIOTA

B) dymapoBasi KUCIOTa

') MaJIEMHOBasl KUCIIOTA
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5. Tepueit A. CoBpemenHas opranudeckas xumus. M., 1981, T.1 § 10.5. c.406-408. T.2, § 23.2.,
c.285-287.

6. Ix.Pobeprc, M.Kacepro. OcHoBbl opranndeckoit xumuu. M., 1978, T. 1 .13, § 13-5, c. 419-
426.
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Tema: BUOJIOTUYECKHN AKTUBHBIE 'ETEPOIIUKJIMYECKHUE COEJUHEHUA

Heap 3anaTus. cHopMUPOBATH 3HAHUS CTPOCHHS U OCOOCHHOCTEH XWUMHUYECKOTO IOBEIACHUS
reTepOLMKINYECKUX COSAMHEHUHN, 001aIal0MX OMOJOTHYECKONH aKTUBHOCTBIO.

He.ﬂb ACATECJIbHOCTH CTYACHTOB HA 3aHATUH

Cmyoenm 0on24ceH 3Hamb:

a) OnpezeneHue U KIACCUPHUKAINIO TETEPOIUKIMYSCKIX COSAMHCHUH.

0) CTpoeHHe U CBOMCTBA MATUYICHHBIX TETEPOLIMKIIOB C IBYMS M 00Jiee TeTepOaTOMAaMH.

B) CTpoeHHUE ¥ CBOWCTBA MUPUINHA U €0 MPOU3BOIHBIX.

r) CTpoeHHE U CBOMCTBA IIECTH- U CEMUYWICHHBIX T€TEPOIMKIIOB C JIByMsl U O0JIee reTepoaTroMamu.
1) bunukimyeckue reTepouKIibl.

Cmyoenm Oondcen ymemsn:

a) OnpenensaTh NPUHAUICKHOCTh COSTUHEHUS K ONPEICIICHHOMY BHTy T€TEPOIHKIIOB.

0) [IpoBoaNTH KaueCTBEHHBIC PEAKLIUN HA AaHTHITUPUH U aMUJIOTIHPHH.

B) I[IpoBOIUTH KaYeCTBEHHYIO peakuuio (MypeKcHaHash mNpoda) Ha BEIIECTBA, COJEpIKaIINe
IIypUHOBOE OCHOBAHHE.

Bonpocsl 11 npoBepku 0230BOro (MCX0HOI0) YPOBHS:

1. Ionu- u reTepoPyHKIMOHANbHBIE COSIMHEHMUSL.

2. ComnpsikeHue 1 apoOMaTUYHOCTb.

3. KHCIIOTHOCTD M OCHOBHOCTH OPTaHUYECKHUX COCTMHEHHN.
4. OpraHuyeckue HUKJIbI U UX KiIacCU(pUKaLus.

Teoperuyeckas 4acTb

I'emepoyukiuueckue coeOuHeHUs - SMO OPeaAHUYECKUe Beuecmad, co0epiucauyue 8 C80UX MOLEKYIAX
YUKTIbL, 8 00pA308AHUU KOMOPBLIX KPOME AMmOMO8 yenepood YYacmeylom amomvl Opyeux >jeMeHmos
(ecemepoamombi).

Haubonee pacnpocTpaHeHbl TETEPOIMKIIBI, B COCTaB KOTOPBIX BXOJSAT aTOMBI a30Ta, KUCIOPOJa WK
cephl. [IpumMepoM KUCITOPOICOIEPIKAIIIX TETEPOIMKIMISCKUX COSTMHCHUN CITYKAT IUKINISCKUE POPMBI
MOHOCaXapua0B (TJFOKO3bI, pUOO3BI U T.I.).

HCKOTOpBIe a30TCOoACPKAIUC TCTCPOUUKIILI UTPAOT BA’)KHYIO POJIb B ITPUPOJC.

_ HC—N CH CH N
7; il\{ // W\ i en owe” Cw N7 | \>
HC&\..{_‘,/CH Hc‘“‘\\",fCH | || | H g N
IlIN lllN HC%N/CH HC\\\:‘QN/CH N 111
IMTuppon Hrmanazon anmm{ H}rppi;\;}mm{ Typrs

W3BecTHO, 4TO CBSI3W aTOMa a30Ta C YIJIEPOJHBIMH aTOMaMH XapaKTEpHBI IS Kilacca aMHHOB.
Bxonis B MUKINYECKYIO CTPYKTYPY, 3TH TPYIIBI MPOSBISIOT KaK HEKOTOpHIE CBOICTBA aMUHOB, TaK U
0co0bIe crienupuIECKue CBOMCTBA, 00YCIOBICHHBIC IMKIMYECKUM CTPOCHUEM.
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Ui TeTepOlUKINYECKUX COCOUHEHHUI JOMyCKaeTCsl MPUMEHEHHE pAa3IMYHBIX HOMEHKIATYP.
[IIupoko HCHONB3YIOTCS TPUBHAIbHBIC Ha3BaHWsA. Hymepanuio B IHMKIIE HAYMHAIOT C TeTepoaTroMa
(cTapIMHCTBO reTepoaToMoB omnpeneisercs mopsaakom O, S, N):

Y
4 3B 4 3B 4 3B 4
51/ \Bz 5[/ \Bz a 51/ \Bz a S | 3p
o, ¢ H ! St 5 \N - a
bypan MPPOIT THodheH NMPUIUH

Bce nepeunciieHHbIe TeTEPOIMKIIBI OTHOCITCS K apOMAaTHICCKUM.

[To nomenkiarype MFOITAK Ha3BaHus reTeponyKIOB IPOU3BOIST, CBSI3bIBAasl HA3BAHUS IPUCTABOK,
obo3Havaromux npupoay rerepoaroma [okca- (O), mua- (S), aza- (N)], ¢ KopHeM, 0003HAYAIOIIUM
pasmep kina [-up- (3), -em- (4), -ou- (5), -un- (6)], u cyhdukcamu, MOKa3bIBAIOIINE PASTHUHE MEKITY
MPEICIbHBIMA M HEMPEACIbHBIMA T€TEPOIMKIAMH: JUIS TPEACIbHBIX HEa30THUCTBIX —dH, MPEISTbHBIX

A30TUCTBIX  —UOUH, A JUISl HENMPEACIbHBIX TPEXWICHHBIX ITUKIOB —uH (C a30TOM) WiIH —eH (0e3 a30Ta).
Hamnpumep:
/
H,C——CH NH |
N 7\
0 H,C——CH, X
N
OKCaupaH, OKCUpPaH A3UPUIANH a3auH, a3uH (MUPUIIH)

(oKcup 3THIICHA)

HauGomnbIiee pacnpocTpaHeHre B IPUPOJIE UMEIOT IISITH- W MIECTUWICHHBIC IIUKJIBI, COISPIKaIIIe B
Ka4eCTBE reTepoaTOMOB KHUCIOPO/, a30T, cepy. B Takux COCIMHEHUSX BAICHTHBIE YIIIbI MEKIY aTOMaMHU
B IIMKJIE CYIIECTBEHHO HE OTIMYAOTCS OT OOBIYHBIX BAICHTHBIX YIJIOB SP°- MM SP>-IHOPUIH30BAHHOTO
aToMa yraepoaa. Bxmouenne rerepoatomoB N, O u S BMecto rpymnmn — CH, — unn — C = B IIUKIHYECKYIO
TPYNIUPOBKY Majo CKa3bIBAaeTCs HA HANPSHKCHWH IMKIA W HE OYEHb CHIIBHO HW3MEHSET OOIIyIO
TE€OMETPUIO MOJICKYJIBI.

Ilo crenenu HACBIIICHHOCTHN BCC TCTCPOUUKIIMYCCKHUEC COCAMHCHUA MOTYT OBITH OTHECEHEI K
HACBhIIICHHBIM, HCHACBIIIICHHBIM 1 apOMAaTUYCCKUM.

HaCblu/;eHHble ZemepOL;uKJlblI HeHaCblu/;eHHble ZemepouuKIZblZ
0
- __

N/ N O | LD i
0 \ o N

| 0

H H H

OruieHoken JTuneHuMuH  Terparuapodypas 1,4 - Muokcen ITuppomus  Iupasonun

ApOMamulteCKue Zemepouukﬂbl — OYE€Hb 06LuupHa}Z Zpynna ZemepOI/ﬂ/lK]lOB, uMefOu/lux

CONpAdCEeHHble CUCmeMbl KpamHuuix césa3zei. Takoro poja TeTepOLUKIbl HAIOMHHAIOT CBOEH
YCTOWYMBOCTBIO U TUIIAMU peaKIUi OEH30J1 U €ro MPOU3BOJHBIE.

HMmenHo ApOMAaTHYCCKUC I'CTCPOLUUKIINYCCKHUEC COCAUHCHU A IUPOKO pACIIPOCTPAaHCHHBI B IPUPOAC.

I'eTepounkinyeckue COeAMHEHUsI JENSITCA Ha TPYMIBI MPEXkae BCEro Mo o0IIieMy 4uciay aTOMOB B
IIUKJIe, 3aTeM IO BUJY U YHUCIy T€T€pOaToOMOB B IMKIIE. [ €TepOIHKIbI MOTYT ObITh CKOHJIEHCHUPOBAHBI C
JOPYTUMU IUKJIAMH.

Haubonee BakHbBIC reTCPONMUKIIbI, JIC)KAIIUC B OCHOBC MHOTHX ITPUPOJIHBIX (pI/ISI/IOJIOFI/I‘IeCKI/I
AKTHUBHBIX BCHICCTB U JICKAPCTBCHHEBIX CPEACTB, MMOAPA3ACIIAIOTCA Ha T'PYIIIbIL:
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1. IIaTuuneHabIe

a) C ogHUM reTepoaToMoM, HallpuMep

H
[Tuppon ®ypan Tuoden

0) C nBym™msl reTepoaToMaMu, HalpuMep
I 7N 7y [N
N N

NS N

| |
H H

[Tupazon Nmunazon Tuazon Oxcazon

2. lllectnuieHHbBIE

a) C oIHMM reTepoaToMoM, HaIpuMep:

| N
L,
[Tupunra

0) C nByMsi reTepoaTroMaMHu, HalpuMep:
D O 0
' ) )
> 7 N
|
H

[Inpumu e IInpazun Oxkcasun

3. KonaeHcupoBaHHbIE C IpYTMMH LIUKJIAMHU, HAIIPUMED:
N
| JUA
H H

WNupon XWHOJIWH [lypun

IMupuaun
[Mupuaun CsHsN — mecTuuIeHHBIN reTeporKiI ¢ OJHUM aTOMOM a30Ta.
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D10 OeclBETHAS KUAKOCTh C HENPUATHBIM 3amaxoM, T.kui. 115 °C. Xopolo pacTBopseTcs B BOJIE
Y OPraHUYECKUX JKUIKOCTSIX. S TOBUT.

DIEKTPOHHOE CTPOCHHUE MOJIEKYJIb MUPUIUHA CXOJHO CO CTpOeHUEM OeH30Jia. ATOMBI yriiepojaa u
a30Ta HAaXOOATCS B COCTOSHUU sz-FI/I6pI/II[I/ISaI_[I/II/I. Bce o-cesm C-C, C-H u C-N oOpa3zoBanbl
rUOPUIHBIMA OPOMTASIME, YIJIBI MEXIY HHMH COCTaBstioT npumepro 120°. IMosToMy MK HMEeT
mwiockoe crtpoenue. lllecTh 3MEKTPOHOB, HAXOMSAIMIMXCA HA HETUOPHUIHBIX p-OpOUTANSIX, 00pa3yroT -
AJIEKTPOHHYIO apOMATUYECKYIO CUCTEMY.

@ @ H
G/Q——@\»\N - .
Q;\Q——@ Pl W@ wm ()N

\(Q__O, e

W3 tpex rubpuaHbix opOuTasell aroma a3oTta JiBe 00pa3zyroT o-cBs3u C—N, a TpeTbsi COAEpPKUT
HEMNOJICJICHHYI0 Tapy »3JEKTPOHOB, KOTOpPbIE HE YYacTBYIOT B T-3JEKTPOHHOHM cucreme. I[loatomy
NUPUIUH, TOAOOHO aMUHaM, MPOSIBIIIET CBOWCTBA OCHOBaHUs. Ero BOJHBINA pacTBOp OKpaIIMBaeT
JakMyc B cuHMM 1BeT. Ilpu B3auMoOAeHCTBUM NUpPHUIMHA C CUIBHBIMHM KHCJIOTaMU OOpa3zylOTCS COJH
MUPUINHUS.

/ \N:+HC1 4 \N+—H

DHPHAHHHA-
XMOPHT

Hapsiny ¢ OCHOBHBIMM CBOIMCTBaMU MUPHUANH HPOSIBIIIET CBOHCTBA AapOMATHYECKOI0 COCIMHEHMS.
OpHako ero akTUBHOCTh B PEAKIUAX 3JIEKTPO(GUIBLHOTO 3aMElleHUs HIKe, 4eM y OeHzona. OTo
OOBSICHAETCS TEM, UTO a30T Kak 0osiee 3JIeKTPOOTpULATEIbHBIN 2JIEMEHT OTTATUBAET AJIEKTPOHBI Ha ceOs
Y TIOHIJKAET TUIOTHOCTH AJIEKTPOHHOTO 00Jlaka B KOJIBIIE, B OCOOCHHOCTH B MOJOXKEeHUIX 2, 4 u 6 (opmo-
U napa-noJoKeHus;).

[TosToMy, Hampumep, peaxiysi HHUTPOBAaHUS NHPUAWHA IPOXOIUT B KECTKUX YCIOBUSAX (IIpH
300°C)u ¢ HuskuMm BbIXOAOM. OpHEHTUpYIOLIEE BIMSHME aroMa a3oTa Ha BCTYIUIEHHE HOBOTO
3aMECTHTENS TPH DIIEKTPOPWILHOM 3aMEUICHUH B THUPHUIUHE IOJ00HO BIMSHUIO HUTPOTPYNIB B
HUTPOOEH30JI€, peaKlys UAET B MOJI0XKEHHUE 3.

U 300% A
51 (/ UN +HO-NO, /
a _
5+
NO,
J-HHTpPOOHPHIHH
Kak wm OeH30y, MUpUIWH MOXET MPUCOCAWHITH BOJOPOA B MPUCYTCTBUU KaTalIW3aTopa C
00pa30oBaHNEM HACBIIIEHHOTO COSAMHEHUSI NUNEePUOUHA.

N +HED

45



/ b i® .
N:+ 6[H] —= N-H
KAT.
NHIEPHIHH
[TunepunnH DposBIsSET CBONCTBA BTOPUYHOIO aMUHA (CUJIBHOE OCHOBAHUE).

KucJ10THO-0CHOBHBIE CBOMCTBA TreTEPOUUKIHYCCKUX coeTHHEHUH

HanGomnee BakHOe B OWMOIOrMYECKOM IUIAaHE 3HAYCHHWE HMEIOT a30TCOJACp)KAIlUe IISTH-
U MECTUYICHHBIC TCTCPOLMKIIbI, KaK MPUPOAHOIr0, TaK HW CHUHTCTHUYCCKOTO IMPOHUCXOXKIACHUA.
OHM SBIAIOTCS KOMITIOHEHTAMH psila BaKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHHH — HEKOTOPBIX
MPUPOJHBIX AMHHOKHUCIIOT (TUCTHAMHA, TpUunTo(aHa, IpoJIMHA, THAPOKCUIIPOINHA), OMOTEHHBIX aMUHOB
(ructamMMHa, CEPOTOHMHA), BATAMHHOB, a30THUCTHIX OCHOBAaHHMH MUPUMHIMHOBOTO M ITyPHHOBOTO PSJIOB,
HYKJIEOTH/IOB, HYKJIEMHOBBIX KHCJIOT, reMorjioonHa, xJyopoduia, AJIKAJIOUI0B
U psijia JIEKapCTBEHHBIX MPENapaToB.

Kuca0THO-OCHOBHBIE CBOWCTBA ATHX T'ETEPOLMKIOB 3aBHCAT OT JJEKTPOHHOTO CTPOEHHS aToMa
a30Ta, XapaKTepa paclpeesieHNs] dJIEKTPOHHON IUIOTHOCTH B I'eTEPOLUKIE (HAIWYMS WU OTCYTCTBHS
apOMaTHYECKOM CONPSIKEHHOW CHUCTEMBI C Y4YacTHEM OJJIEKTPOHOB aTOMOB a30Ta), CIOCOOHOCTH
MOHU3UPOBATHCS U COTBLBATUPOBATHCSL.

Kuc/10THOCTh NATHYIEHHBIX IeTepoOlHMKJIOB ¢ rerepoaroMamMu a3ora. K HuM oTHOCSTCS
MUPPOJI, UMUIA30]1 ¥ TUPPOJIUIUH.

H
|
N
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Q sp®
N N N
| | |
H H H
IUPpPOI UMUIa301 MUPPOTUIUH

[MupponuauH sBigeTcs NPOAYKTOM IIOJIHOTO TUApUpoBaHMsI nupposia. Bce »Tu coenumHeHus
otHocATcss K NH-kucnoram. J[si cpaBHUTENBHON OLIEHKHU KMCIOTHOCTH 3TUX COEIMHEHMH HE0O0XOAUMO
COIOCTaBUTh CTAOMIIBHOCTh 00pa3yeMbIX UMH CONPSDKEHHBIX OCHOBAaHUH (aHHOHOB).

H
IMppOI
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AHWOH, o0O0pasylomuiics mocie OTIIEIUIEHUS TMPOTOHAa OT HWMHIA30]1a, CTAOMIM3UPYETCs
myTeM JAEJOKaNu3aliy 3apsga MO Bced MoJieKyie, Ojaromaps CHCTEME CONPSDKEHHs, HO, TIaBHBIM
obOpa3om, Ha arome N3, Kak 3TO MMOKa3aHO Pe30HAaHCHbIMH (mpeaenbHbiME) cTpykrypamu (II) m (III).
Bxrnaa apyrux pe3oHaHCHBIX CTPYKTYp € 3apsiaMy Ha aToOMax YIjiepoja MeHee 3Ha4MM, TaKk Kak UMEHHO
0ojee DJIEKTPOOTPHUIIATEILHOMY aTOMy a30Ta BBITOJHEE YIEpKUBaTh 3apsia (Mapy dJIEKTPOHOB).
DneKTpOHHAas TUIOTHOCTh KakK Obl Mo/ieJieHa MeX 1y 000MMH aTOMaMH a30Ta.

B anmone (I), oOpasyromiemcst U3 nupposia, MEHbIIIE BO3MOKHOCTEH JIJIs ICTTOKATU3AINK 3apsaa 1
MO3TOMY, Ha OCHOBaHUM MEHbIICH cTadmibHOCTH aHroHa (1), MOKHO c/ieaTh BBIBOJ O TOM, YTO MUPPOIT
SIBIIsIETCS O0JIee C1aboi KUCIIOTOM, YeM UMUIa30Il.

NH-Kkuca0THI ABISIOTCS, KaK MPaBHIIO, OY€Hb CJIIA0BIMU KHCJIOTaMH. Tak KOHCTaHTa KUCJIOTHOCTHU
(pKa) mns mMmmasona paBHa ~14, a misg nuppona ~16,5, T. e. ”MuIa307 o0JagacT HECKOIBKO Oojiee
KHCIBIMM CBOWCTBAaMH, 4Ye€M METaHOJ, a MUPPOJN Jaxe clabee MeTaHola Kak KHCIOTa.
[Toaromy o006a 3Tu rereporukia oOpa3ylOT COJIM TOJIBKO MpPHU B3aUMOACUCTBUU CO MIETOYHBIMU
MeTaJlJIaMi WA OYeHb CUJIbHBIMH OCHOBAHHSIMH — C THJIPOKCHJIAMU IIEIOYHBIX METAJNIOB IIPU BBICOKOM
TeMIiepaType, HarpuMmep:

/W & kom _t. [ Wk + mo

N N

H MIUPPOJIAT KaJIUS

N3 o0cyxnaeMbIX cOeIMHEHUH TUPPOIUIUH 00J1a1aeT HAUMEHbIIEH KMCIOTHOCTBIO, TaK KaK aHUOH
(IV) wnHammenee craOwieH B CpaBHCHMHM C YIOMSHYTHIMH BBINIE aHHOHAMH. OTO CBS3aHO
C KpallHE HH3KOM CTENeHbIO JeJIOKaJIM3aluu 3apsia Ha anudaTH4ecKod (HACBIILEHHOM, sp3-r1/16p1/1-
JTU3aIysl) 4aCTH aHWOHA.

OCHOBHOCTH a30TCoAECpP KAIIUX MATUIYJICHHBIX I'CTCPOUKIIOB. OCHOBHOCTH reTCPOHUKINYCCKHUX
a30TCOAEPIKAIINX COEAWHEHHWH OOYCIIOBJICHAa HAJMYMEM HEMOAEICHHON Maphl JJEKTPOHOB HAa aTOMe
a30Ta, CIOCOOHON MPUHUMATh MPOTOH.

[MupponuauH, HaCBHILIEHHBI TETEPOLUKI, HE SBJISIOUIUIICS apOMaTUYECKUM COEAMHEHUEM,
B IIPUHIIUIIE SBJSIETCS] BTOPUYHBIM ajudaTHuYecKuM aMuHOM. braronaps Haiauuuio HENmoJeJIeHHON Maphl
OIIEKTPOHOB Ha SP°-THOPHIHON OPOMTANM aToOMa a30Ta OH JIErKO MPHCOCAMHSET MPOTOH, IPOSIBISS
00JbIIYI0 COOCTBEHHYIO OCHOBHOCTb, 4Y€M NHUPpPOJ M HUMHUAA30J, B KOTOPBIX aTOMBI a30Ta
HAXOJATCS B SP-THOPHIHOM COCTOSHHH. Kpome TOro, Ha CTaGHIBHOCTh MUPPONMIMHHUHA-KATHOHA B
BOJIHOM PacTBOpE CYIIECTBEHHOE BIMSHUE OKa3bIBAET COJIbBATAIIMOHHBIN 3(peKT:
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B umumpazone nump mupuauHOBBIA (N3) aroM a3zoTa CHOCOOCH MPOTOHHPOBATHCS, TaK Kak
COJICPKUT HEMOJEICHHYI0 Mapy »3JIEKTPOHOB Ha sz-FI/I6pI/II[HOI7I opbuTanu, He YyYacTBYIOLIEH B
o0Opa3oBaHHHM apoMaTH4ecKkoro cekcrera. OOpa3ymoomuiics 0pU B3aUMOJCUCTBUU C KUCIOTaMU
VMMH/1a30JIMEBBI MOH COXPAHIET ApOMAaTUYECKHUE CBOWUCTBA:

C)
N NHCI™
e = (N )

H H

MMHUJIA301a TUIPOXIIOPU

Bcenencreue Toro, yto umuaazon npossisier amdorepHsie cBoiicTBa (mo NH — kucnora, mo N3 —
OCHOBAHHUE), €ro MOJIEKYJIbI MOTYT B3aHUMOJEHCTBOBATH JIPYTI C APYIOM 3a CYET MEXMOJEKYISIPHBIX
BOJIOPOJHBIX CBSI3eH, 00pa3ys acCOLUATHI.

/
N N
7
) |
N N

N: N — H — KACTOTHBIE LIEHTPHI
\ / N: — OCHOBHBIC LIEHTPHI

B nuppone HemojeneHHas Mmapa SJEKTPOHOB aToMa a30Ta, HaXOAsMmIascs Ha p-opourtan,
JIeNIoOKaIn30BaHa, T. €. MPUHUMAET ydacTue B 00pa3oBaHUM apOMaTHYECKOU COMPSHKEHHON CHUCTEMBI, U
MOTOMY MPOTOHUPOBAHME aToMa a30Ta B MHpposie 3arpyaHeHo. [luppon sBiseTcs oueHb ciiabbIM
ocHoBaHneM (pKpy' — 3,8), Gonee cabbIM axe, 4eM CIUPTHL B To e Bpems B MoJeKyne muppona 3a
CUeT COMPSDKEHHUS TIOBBIIICHA JJEKTPOHHAs IUIOTHOCTh Ha aromax yriaepoaa (OCOOEHHO B O-
MOJIOKEHHUSX ), YTO JeNIaeT UX BOCIPUUMYHUBBIMU K aTaKke IPOTOHOM:
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OpHa U3 MpeAenbHBIX CTPYKTYp 0O0pa3oBaBILerocs G-KOMILIEKca, Hampumep, katuoH (V), artakys
BTOPYIO MOJIEKYJTY MHUPPOJIa B Ka4ecTBE 3IeKTpoduiia, IpuBOIUT K 0OpazoBaHuio HOBoro katuoHa (VI) u
B KOHEYHOM UTOT€ MOJIYy4aeTcs MOJIMMEp MUPpoia — CMOJIa, HE UMEIOIasi MPAKTUYECKOTO TPUMEHEHHUS:

H>©@ + 6’1/ \5 — > H><>_<>® —»  IIOJIUMEP
t | T

H H H H

Takum 00pazoM, MUPPONT B MPUCYTCTBUH CHIIBHBIX KHUCJIOT TEpPSET apOMAaTUYHOCTh M BCTYMAaeT B
peaKuu MpUCcOeANHEeHU (MTOJIMMEpHU3aiui). DTO CBOMCTBO MUPPOIIA Ha3bIBaETCS allug0(PpOOHOCTHIO; OHO
eile 6ojee SpKo BRIpAXKEHO y (hypaHa, HO HE TpUcyIle THODEHY.

IlonBonss WTOr BBIIECKa3aHHOMY, OYEBHUJHO, YTO KHCIOTHBIE CBOICTBa paccMaTpUBaEeMbIX
COEJMHEHUI yMEHBIIAIOTCS B PALY: UMUIA30J1 > IUPPOJ >HUPPOIUINH, & OCHOBHbIE — IOBBILIAIOTCS B
paay: muppod < HUMUAA3oN < OUPPOIMIUH. MMuaa3on u muppod o0pa3yroT COJIM C CHIIBHBIMH
OCHOBaHUSIMHU, a NMHUPPOIMAMH U UMHAA301 — C Kuciotamu. MMunazon sBisercs, TakuM oOpazom,
aM(pOTEpPHBIM COEIMHEHUEM.

OCHOBHOCTH IICCTHYJICHHBIX TeTEPOLUKINYECKHX COCAMHEHWH C OJHMM M JByM:A
rerepoaromamu. K HUM OTHOCATCS TUPUIUH, MUIIEPUANH (IPOAYKT MOJHOTO THAPUPOBAHUS TUPUIMHA) U

MHUPUMUIUH:
2
7 | L |
N
XN N N
N |
H
HI/IpI/I):[I/IH HI/IHepI/I)II/IH HI/IpI/IMI/II[I/IH

B apomaTtnueckux rereponukiax (MUPUAMHE M NUPUMHJIMHE) aTOMbI a30Ta HaXOJATCS
B sz-FI/I6pI/IHI/130BaHHOM COCTOSIHMM (HemoJelieHHasl Mapa 3JIEKTPOHOB HAaXOJMUTCS Ha spz-rH6p1/1)1-H01‘/'I
opObuTanM W He YydYacTBYyeT B CONpPSDKEHHHM), a B TNHIEPUIMHE — B sp3-rH6pHI[H3OBaHH0M
COCTOSIHMH, KaK U B Ccllyyae ¢ MUppoNuIuHOM. BenencTBue sToro 6osee sipko BhIpaKEHHAss OCHOBHOCTD
MPOSIBISIETCS Y  COEAUHEHUs C sp3-rH6pn11H3Hp0BaHHLIM aTOMOM  a30Ta II0  CPaBHEHUIO
c sz-I‘I/IGpI/II[I/ISI/IPOBaHHBIM, T. €. IUIepUInH OoJiee CUIIBHOE OCHOBAaHUE, YeM TUPUIMH.

B BomHOIl cpene OCHOBHOCTH B OCHOBHOM ompezenserca 3((eKToM  cosibBaTaluu
IIPOTOHMPOBAHHBIX TE€TEPOLUKIOB. I3 cpaBHeHus cosbBarauuuM KatuoHoB nupuauHus (I) n
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nunepuauHus (1) oueBuHO, YTO MIEPBBINA U3 HUX TUAPATUPOBAH B MEHBIIEH CTEMEHU (OJHOW MOJIEKYIIOM
BOJIbl), YEM BTOPOM (ABYMS MOJIEKYJIaMH BOJIbI):

a
NNXC) ®@
N N
\ H H /' \ H
e A, e
H O\ /O. H H O\
H H H

KoHCTaHTBI OCHOBHOCTH, ONpEICICHHBIE B BOJE, HOATBEPXKIAIOT 3HAYUTEIBHO OOJBIIYIO
+ +
ocHoBHOCTh nunepuauHa (pKpny 11,12) no cpaBuenuto ¢ nupuaunoMm (pKpn 5,17). Ilo BelpaxkeHHOCTH
OCHOBHBIX CBOWCTB NMIEPUAMH MaJO YEM OTJIMYAETCS OT BTOPUYHOIO anu(paTUYecKoro amMuHa —
+
nudTHIaMuHa, nMeromero pKgy 11,009.

[lupuauH, XOTS W SABIAETCS OTHOCUTEIBHO CIA0BIM OCHOBAaHHEM, OJHAKO C CHJIbHBIMU
MUHEpAJIbHBIMU KUCIOTaMH, 00pa3yeT COoJu:

7 a
“ + HCI — @ ClI-
L |
H

XJIOPU TUPUAUHUS

HI/IpI/IMI/II[I/IH — IIECTUYICHHBIN reTCPOUUKII C ABYMS I'€TCPOATOMAMU a30Ta, ABJIACTCA CIIC Ooiee
c1a0bIM OCHOBAaHHEM, UYCM IHPHUIHNH. 910 06y0J'IOBJ'IeHO B3aMMHBIM OTTATHMBAHHECM BHGKTpOHHOﬁ
INIOTHOCTHU aTOMaMHM a30Ta, Kak Ooiee SJICKTPOOTPULATCIIBHBIMHU IO CPAaBHCHUIO C aTOMaMH yrjcpo/Ja.

Z\K —l u —M s¢ ekt
| aTOMOB a30Ta
EN pKBH® 1,3

[TpoToHUpOBaHKME MUPUMHUIUHA MOXKHO OCYIIECTBUTH JIUIIH OUEHb CHIIbHBIMU KHCJIOTaMH, TIPHYEM
COJIb 00pa3yeTcs JIUIIb [0 OJJHOMY aTOMY a30Ta:

<~ "N: z N:
& J + HzSO4 —> \%J SO4H7
|

N:

H

MUPUMUIMHAN THAPOCYIb(aT

CrnenoBarenbHO, OCHOBHBIE CBOMCTBA IIECTHUICHHBIX a30TOCOJACPKAIINX T'€TEPOLMKIOB yOBIBAIOT
B pAay: DUICPUJINH > NUPUAYH >~ DUPUMHUIUH.
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JlabopaTopnasi paGora

PeaxkTuBbI H 000py/I0BaHME!
1. luctuiiupoBaHHas BOAA.
2. KoHLeHTpUpOBaHHBII pacTBOP a30THOM KHCIIOTHI.
3. Boansie pactBopel: 1 % xmopuna xernesa (I1l), 5 % wutpura narpus, 10 % rugpokcuaa
Hatpus, 10 % ammuaxa, 10 % cepHOlf KUCIIOTHI.
MoueBas Kuciora.
AHTUTIUPHH U aMUJIONTUPUH; TUPHINH.
KpacHas nakmycoBasi WM yHUBepcajibHasi Oymaru.
ITatuB ¢ mpoOupkaMu, MPOOUPKH C TA300TBOTHON TPYOKOA.
CnupToBKa.

N GA

OnbIT 1. Peakyuu anmunupuna u amuoonupuna c xaopuoom sxcenesa (1)

B npoOupKy momMecTuTe HECKOIBKO KPUCTAIUIMKOB aHTUITUPUHA, MPHOABhTE 2 KATUIM BOJBI U KATLTIO
1 % pactBopa xmopuma xeie3a (Il1). TlosBiasercss MHTEHCHBHOE W CTOHMKOE OpaHXKEBO-KPacHOE
OKpaIlllMBaHWE, HE HCYe3arollee MpPH CTOSHUU. JIjis CpaBHEHHS IOMECTHUTE B JAPYryl0 HPOOHPKY
HECKOJIbKO KPHCTAJUTUKOB aMHJIONMPHHA, N00aBbTe 2 Karutk Boabl M 1 kammo 1 % pacTBopa xjopuua
xenesa (I11). TlosBasiercss ¢uoneroBoe OKpaiiMBaHue, OBICTPO Hcuesaromiee. J(obaBbTe cpasy emie 3
karmm  xjopuna kene3a (I11). Oxpacka BHOBb TOSIBISICTCS, COXPAHSETCS HECKOJIBKO JOJbIIE, HO
MOCTENEHHO OJieTHEeT.

OkparnBanue antTunupuHa ¢ xjopuaom xenesa (I11) odyciaosieHo oOpazoBaHHeM KOMILIEKCHOTO
COeMHEHUS (PepponruprHa, aMUIONUPUHA — 00PA30BAHUEM MTPOTYKTOB OKHCIICHHS.

Peaxkius ¢ xmopuaom xenesa (1) sBiasercs KaueCTBEHHOM, MO3BOJISIONICH OTIMYUTH aMHIOMUPHH
OT aHTUITHPHUHA.

BriBo:

OnsIT 2. Peaxyus aumunupuna u amMuoOnupuHa ¢ a30mucmou KUC10mou

B nmpo6upky nomectuTe HECKOJIBKO KPUCTAIJIOB aHTUIIMPHHA, 100aBbTe 2 KAk Bojbl, 1 karmto 10
% pactBOpa cepHoi KucioTel u 1 kammo 5 % pactBopa HuTputa Hatpus. llosBnsercs u3ympyaHo-
3eJIeHOe OKpallliBaHHe, IMOCTENEeHHO Hcue3aroliee, OCOOEHHO NpHU H30BITKE HUTpUTa HaTpus. Jlis
CpPaBHEHHUS NOMECTUTE B APYTyI0 MPOOMPKY HECKOIbKO KPUCTAIIIOB amuaonupuHa. /[obaBbre 2 Kamim
Boibl, 1 karumo 10 % pacTtBopa cepHOil KucnoTsl U 1 Kamto 5 % pactBopa HUTpUTa Hatpus. [losBusercs
HecTolKoe (pruosneToBoe okpamBaHue. Ecian okpamimBaHue McUe3aeT CIUIIKOM ObICTpo, 100aBbTE elle
HEeMHOro amujonuputa. C aMuI0NMPUHOM 00Pa3yrOTCs OKPALICHHBIE TPOAYKTHI OKHCIICHHS.

[TonobHo mpuBeneHHBIM peakiusM ¢ xyopugaom xeneza (lll), peakmus ¢ a3oTucToi KHUCIOTOM
npuMeHsieTcs B (hapMalleBTHUECKOW MpakTHUKE Ui paclo3HaBaHMs aHTUIIUPUHA W aMUJONHMPUHA U
OTJIMYHUS UX JIPYT OT JIpyra.
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BriBon:

OnbIT 3. Pacmeopumocms nupuouHa 6 8600e U e20 OCHOBHbILL Xapakmep

B npobupky nomecture 1 kammo nupuauHa. OOpatuTe BHUMaHHME Ha €r0 XapaKTEpHBIN 3amax
(3amax nenarypara). [loGaBbpTe 1 Kamuio BOJbl, cpa3y MojiydaeTcst Ipo3payHblil pacTBop. Jlob6aBbTe elle
4 xaru Boabl. [IMpuanH X0poIIo pacTBOPUM B BOJIE M CMEILLIMBAETCS C HEW BO BCEX OTHOLICHUSIX.

[IuHIIETOM BO3BMHUTE Y3KYIO IOJIOCKY KpAacHOM JIakKMycOoBOW OyMakku (Ha oOuieMm croje) u
CMOYHUTE €€ pacTBOPOM IMUPUAMHA, JJIS YEro HaKJIOHUTE MPOOUPKY € pacTBOpPoM. MOKHO 3aMETHUTH
TOJIBKO cJlab0oe MOCHMHEHUE KPAaCHOW JIaKMYCOBOH OyMaKku, TOYHEE — IMEpexoJl OT KpPacHOro IBeTa K
(buoIeTOBOMY, YTO YKa3bIBaeT Ha c1a000CHOBHBIM XapakTep NUPUANHA.

BriBoa:

OnbIT 4. Pacmeopumocms Moue8ol KUCIOMbL U ee HAmpPUesol Coau 8 800e

B npoOupky momectute HEOONBIIOE KOJMYECTBO (HA KOHYMKE JIONATOYKH) MOYEBOM KHCIOTHI.
[IpnbaBbTe MO KamiasiM BOIY, KaxAbld pa3 BCTpsixuBas MpoOupky. OOpaTuTe BHMMaHHE Ha IJIOXYIO
PacTBOPUMOCTb MOUYEBOM KHMCIIOTHI B BOZI€. B X05101HOM BOJE MOUY€EBasi KUCIOTa MOYTH HepacTBopuma: 1
4yacTh ee pactBopsiercs B 39 000 yacTsx BOBL.

[Tocne noGaBnenust 8 kamenb BOABI PaCTBOPEHHUs Bce emle He 3ameTHO. CTOUT, OJTHAKO, T00ABUTH
Bcero 1 kammo 10 % pacTBOpa rHAPOKCHIA HATPHS, KAK MYTHBIH PaCTBOP MOMEHTAIBHO MTPOCBETIISCTCS
BCIEACTBUE 00pa3oBaHUsT OTHOCHUTENBHO JIETKOPACTBOPUMOM  JBY3aMEIIEHHOW COJM  HATpHS.
[TomydeHHBI paCTBOP COXPAHUTE JJIS MOCIIEIYIOIIETO OMNbITA.

BriBon:

OnbIT 5. OmKpvimue mouesol Kuciomol (Mypexcuouas npooa)

Ha mpeameTrHoe CTEKIO C MOMOIIBIO MHUIETKH MOMECTUTE | Kamiio pacTBOpa HATPUEBOM CONU
MOYEBOU KUCIOTHI (CM. ombIT 4). JloGaBbTe 1 Kario KOHIIECHTPUPOBAHHON a30THOM KUCIIOTHI (Ha o01iemM
CTOJIE) ¥ OCTOPO’KHO BBITIAPHBANTE, JEep’Ka CTEKIO HAJ IUIAMEHEM TOPENIKH Ha HEKOTOPOM PACCTOSIHHUH
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(mpumepHo 10 cm). Kak ToIpKO pacTBOp BBINAPUTCS M HAYHETCS cilaboe MOKpacHEHUE ISITHA Ha MECTe
ObIBIICH Karuiy, IpekpaTtuTe HarpeBanue. Koryma cTekiao ocThIHET, COOKY OT MATHA MoMecTUTe | Kario
10 % pacrBopa ammmaka. Ha Mecte compuKOCHOBEHHsI HAOIIOIAETCs MOSBICHHUE TOJIOCKH IMyPIYpPHO-
(buoneToBOro mMBeTa (MypeKcHIHas npooa).

IIpyn oxuCIIEHHHM a30THOW KHUCJIOTOM MOYEBas KHUCJIOTA, KaK M IIPOYUE ITYPUHOBBIE OCHOBAHMS
(Hammpumep, KodeuH), oOpazyer amwaokcaHTHH. Ilpm cMauMBaHuMM 00pa30BaBILEroCsl aJIOKCAHTHUHA
aMMHAKOM TIOJTY4aeTCsl aMMOHHEBast COJIb OUE€Hb HEYCTOWYMBON B CBOOOIHOM BHJIE IIYPITYPHOU KUCIOTHI
— Mypekcua. MypekcuaHass nmpoba IpUMEHsieTcs IpU aHajdu3e MOuYeBbIX KamHel. IIpumensercs srta
npo6a TaKke Npu OTKPHITUHN KO(henHa, TCOOPOMHHA U IPYTUX MyPUHOBBIX OCHOBAHUH.

BriBo:

3anaHus 171 CAMOCTOSATEILHOM PadoThI

KoHTpoJibHbIE BOPOCHI:

1. buonornyecku Ba)KHbIE TETEPOLUKIMYECKHE CUCTEMBI. [ISTHUIEHHBIE TNE€TEPOLUKIIBI C OJHUM
rerepoaromoM. [luponn, ¢pypan, Tnoden. [loHsTHE O CTPOEHUN TETPANUPOJIBHBIX COSAUHEHUN (OPUH,
remMMm). JInHelHbIe TeTpanupoJIbHbIE COEIUHEHUS.

2. Vanon (6enszonuppoi). CtpoeHue, cBOHCTBA. buogornuecku akTUBHbIE TPOU3BOAHbBIE HHAOIA.

3. IlaTuuieHHBIC TETEPOIUKIIBI ¢ IBYMs M Ooyiee rerepoaToMaMu. MIMHIa3011, CBOMCTBA; MEIHKO-
OHoJI0rMYecKoe 3HaYeHHE TPOU3BOTHBIX.

4. Tlupazon, oxkcaszoi, Tuazoi. CTpoeHue, CBOWCTBa, OuWoJorMyYeckue (GYHKIMH TPOU3BOIAHBIX.
[Mupa3onon-3 — CTPyKTypHasi OCHOBAa HEHAPKOTUYECKUX aHATbI€TUKOB (aHAIBIHH).

5. lllecTnuneHHble TETEPOLMKIBl C OJHUM reTepoaroMoM. [IMpuINH, HUKOTHMHOBas KHUCJIOTa U
HUKOTUHAMHJI. V30HMKOTHHOBas (y-MUPHUIMHKApPOOHOBAs KHUCIIOTA), MEIUKO-OMOJIOrHYeCKre (YHKIUU
MIPOU3BO/IHBIX.

6. lllecTuuneHHbIE T€TEPOLUKIBI C OJHUM TIeTepOaTOMOM: MUPUMUAMH, NMUpa3suH. [ WApokcH- u
aMUHOIIPOU3BO/IHbIE MUPUMHJIMHA — KOMIIOHEHTHl HYKJIEMHOBBIX KUCIOT. bapbutypoBas kuciora u ee
IIPOU30HBIE.

7. bunuknuyeckue reteporukibl. Ilypun. [mapokcu- u amuHOmypuHbl. MoueBas KHCIOTA.
JlakTUM-JIakTaMoBass ~ TayToOMepHs. AJEHHMH; MEAMKO-OMOJIOTHYECKOe 3HAUYE€HUE IPOU3BOJHBIX,
TayTOMepHbIE (OPMBI.

8.1lonsTe 06 ankanomnax. ['wrpuH, HUKOTHH. [Ipom3BOAHBIE TpolaHa - aTPONUH M KOKaWH.
MeTunnupoBaHHbIE KCAHTHUHBI — KOPEeUH, TeopUIUINH, TEOOPOMUH.

9.Ha3oBuTe mNpUYMHBI BO3HUKHOBEHUS OKpPACKM AaHTUIUPUHA M aMUJONHMPUHA C XJIOPUAOM
xene3a(lll). Kakoe mpaktudyeckoe 3Hau€HHE MMEET PEaKIUsl aHTHUIHPUHA U aMUIONHPUHA C XJIOPUIOM
xenesa(lll).

10. HanumuTe cxeMy B3aWMOJEHCTBUS aHTUIIMPUHA C a30TUCTOM Kuciorod. Ilo kakomy
MEXaHU3My IpPOTEKAEeT PpEeaKklUMs aHTUIHPUHA C A30THCTOM KHUCIOTOM? I'e mpuMeHseTcsl peakuus
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AHTUNHMPUHA U aMUJONUPUHA C a30TUCTON KUCIOTOM?

BbINOJHUTD yHIpaskKHEeHUs :

1. Pacnonoxure MPUBCACHHBIC COCAUHCHUSA B PAA 10 YBECIIMUCHUTIO UX OCHOBHOCTH:
NH-

)Y e ) 03w ()

N SOCH;

2. OOBSICHATE U3MEHEHNE OCHOBHBIX CBOMCTB B CIICIYIOIIEM PSITY COSAMHCHHIA:

Me
@ AN Me X N
N N N~ "Me N
pKa (H20) 5.17 5.68 5.97 6.02

3. Tlouemy nupuaAMH MpOSBISET OCHOBHBIM xapakrep? Hanummre cxemy B3auMOJEHCTBUS
NAPUAUHA C BOJIOMH.

4. Hanummwre TayromepHble GOopMbl MOYEBOM KUCIOTEL.  Hamummre cxemy B3aumojeicTBus
MOYEBOM KUCJIOTHI C THJIPOKCHIOM HATpHS.

5. O0BsiCHUTE MPUYMHBI BOSHUKHOBEHHSI OKPALTMBAHUS B MypeKCHIHOM mpobe. Kakoe mpumeHnenue
B MEJIMIIMHE HAXOAUT MypeKCUIHas 1poba?

TecToBBIC 3a1aHUA:
1. Kakue reTepomuKIibl SBISIOTCS apOMaTUYECKUMU ?

CH CH CH
_ e T T
H;; ‘{\H HCT CcH HCT CH, HC = N:
HC CH H(|3 (|:|H H(|3 ClH H(|: (|:|H
H“N/ % - % - 2 % -
- N N N
I I I v

2. Kakas ¢popMyna COOTBETCTBYET MUPUMUIUHY?

JIQa e

N

a) 0) B) r)
3. VYKaxuTe NpaBWIbHBIA TOPSAOK  YBEJIMYEHUS CBOWCTB OCHOGAHUS JUISl  CIIEYIOIIHNX
a30TCOAEpKAIIUX COCAUHECHUM:
a) NUppoJt < MUPUAUH < AUMETUIIAMUH < aMMHaK
6) aMmMuak < TUPPO < MUPUIUH < AUMETHIAMUH
B) IMMETUJIAMHUH < aMMHUaK < MUPUAUH < IUPPOJI
I') NUppoJI < MUPUJUH < aMMHAK < IUMETUIaMHUH

4. B xakoM MopsiIKe BO3pACTaeT JETKOCTh PEAKIIHI 3JeKTPODUIHLHOTO 3aMEIICHUS IS CIEAYIOIIUX
COEeIUHEHUN?

a) TUpUINH < 6EH30J1 < THPPOIT
0) muppoi < 6eH30J1 < TUPHUIUH
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B) OeH30J1 < MUPHUAUH < TUPPOIT
) 6eH30J1 < UPPOI < TUPHUINH

5. Cpenu npeacTaBiIeHHbIX IETEPOLMKIOB OCHOBHBIMU CBOMCTBaMHU 00J1a/1a€T:

H""\-\.\_\_
4 | MH 10T @ mupomT
__/-’f'

) o
TR 4 THOHAJTEH
| MHpHOMH
e H
B) H T)

6. Henonenennas QJICKTPOHHAS I1apa rerepoaromMa HE YUACTBYCT B COIIPSKCHUHN C P-3JICKTPOHAMU
aTOMOB YIJIepo/Ja mUKJa B MOJICKYIJIC. ..

a>@6>© B)Q r)Q

7. B cocTaB HyKJIGMHOBBIX KUCJIOT BXOJIST T€TEPOLUKIMUECKUE OCHOBAHHUS, SIBIISIFOIIUECS. . .
a) MPOM3BOJHBIMHU THO(EHA

0) IPOM3BOJHBIMU MUPPOJIA

B) MPOU3BOAHBIMU IypHHA

I') IPOU3BOJHBIMU (ypaHa

8. HukoTuHOBasI KUCIIOTA SIBIISIETCS TIPOU3BOTHBIM:
a) MUpUANHA

0) uHOMIa

B) UMH1a3071a

') IUPUMHUANHA

1) ipa3ona

9. IlunepuauH sBISETCS MPOU3BOIHBIM:
a) MUpUANHA

6) nupposa

B) NUPUMHUIUHA

I) IUpa3uHa

1) IUpUAa3uHa

10. K nuasuHam OTHOCSITCS:
a) MUPUANH

0) nunepuaIuH

B) MUPUMUIUH

T') MAPPOIT

1) IAPPOJIMH
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11. K mecTU4IeHHBIM TeTePOLUKINYECKUM COSTUHEHUSIM OTHOCUTCSI:
a) MUPasoJ

0) nupan

B) IUPPOIT

I') IUPPOJINH

1) THA30JL.

12. K mecTH4IeHHBIM TeTEPOIUKINYSCKIM COCIMHEHUSM OTHOCSTCS:
a) THa30J1

0) Tuoden

B) UMHUJIA30]1

T') MUPUIIH

1) PO

13. Jlnst Ka4eCTBEHHOTO ONPECTICHHSI aHTUITUPHHA UCTIONb3YETCA:
a) HUTPUT HaTpuUs

0) OpomHas Boja

B) IEpMaHIraHaT Kajlus

I') HaTpUsl TUAPOKCHU

1) cepHasi KUCIIoTa

14. JIn6Ga3om ABIsETCS MPOU3BOTHBIM:
a) 6eHzonuppoa

0) pypana

B) OeH3UMUAa30Ja

T') HHI0J1a

1) MIpazosia

15. [lupuauH nMeeT cBONCTBA:
a) OCHOBHBIE

0) KUCJIOTHBIE

B) aM(poTepHbIe

I') OKUCIIUTEIbHbIE

1) BOCCTAaHOBUTEIIbHBIE

16. K nsTHYI€HHBIM TeTEPOIUKINIECKIM COEAMHEHUSIM C OJTHUM TeTepOaTOMOM OTHOCSTCS:
a) KCAaHTUH

0) TupUMHUIUH

B) dypan

') XUHOJIUH

1) TAPUTAH

17. K maATH4YI€HHBIM T€TEPOLMKINIECKUM COSTMHEHUSIM OTHOCSATCS:
a) MypuH

0) UMH1a3011

B) MUPUINH

') XUHOJIUH

1) THA30J1

18. K KoH/1eHCHPOBaHHBIM T'€TEPOIMKIaM OTHOCUTCSL:

a) mypuH
0) TUMUH



426.

B) MUIIEPUINH
') UMH/1a30J1
1) IUPPOJIUIUH

19. ITpon3BOAHBIMU THPA30JIOHA-3 SBISAIOTCA:

a) mophuH

0) aHaJIbIUH
B) IUPUINH
r) hypanuiuH
1) TAPPOJT

20. BuramuH B; (THamMuH) COOEPIKHAT SAPO:
a) NUpUANHA

0) nunepuIMHa

B) IIypHHa

') MUPUMHIAHA

1) IMpaHa

Jlureparypa:
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2. TwokaBkuna H.A., baykos FO.U. buooprannueckas xumust M.,1991, I'n 4. §4.4., c. 100-116.

3. PykoBozncTBO K 11a0OpaTOPHBIM 3aHATHUSAM IO Owoopranuveckoil xumuu. [lonm penakumeit
IToxaBkunout M, 1985. Tema 1,3, ¢.42-55.

4. Cremanenko b.H. Kypc oprannueckoit xumun. M.1979. I'n. VI, c. 147-182, rn.XIl , ¢.270-283.

5. Tepueit A. CoBpemenHasi opranundeckas xumusa. M.,1981,T.1 § 10.5. c.406-408. T.2, § 23.2.,
c.285-287.

6. JIx.Pobeprc, M.Kacepno. OcHoBbl oprannueckoi xumuu. M., 1978,T. 1 rn.13, § 13-5, c. 419-
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Tema: a-AMUHOKHUCJIOTBI

Heas 3anaTusa. chopMupoBaTh 3HAHUSA O CTPOGHMHM U CBOWCTBAX  BAXHEUIIMX
0-aMUHOKHCIIOT, KaK XMMHMYECKYI0 OCHOBY JJIsl JaJIbHEHIEro M3ydyeHus AMHAMUYECKOM OMoXumuu B
4aCTU AMUHOKHUCIIOT; BBIABUTD BIUSHUE IPUPOJIBI 3aMECTUTENS U IIPOCTPAHCTBEHHOI'O CTPOCHMS MOJIEKYII
Ha peaKIMOHHYIO CIIOCOOHOCTb.

Lesb 1esiTeILHOCTH CTY/ICHTOB HA 3aHATHH

Cmyoenm 0oa24ceH 3Hamyb:

a) Knaccudukamnuio o-aMUHOKUCIIOT.

0) B kakoii (hopme 0-aMHHOKHCIIOTHI CYIIECTBYIOT B PA3IMYHBIX Cpeax.
B) XMMHUYECKHE CBOWCTBA AMUHOKHCIIOT.

Cmyodenm Oondicen ymemsn:

a) JlaBaTh Ha3BaHMsI aMUHOKHCIIOTaM U MX TPOU3BOTHBIM.

0) KauecTtBeHHO oOmpenensiTh aMMHOKHCIIOTHI B CMECH C IPYTUMH BEIIECTBAMHU.

B) [lucarp peakuuu B3aMMONEHCTBHS AMHHOKHUCIOT C AIMJIUPYIOIIUMH W aJKWIHPYIOIIMH
peareHTamu, ¢ OPMaNIbIECTHIOM, a30THCTON KHCIOTOM, HUHTHPUHOM.

Bonpocsl 11 npoBepku 0230BOro (MCX0HOI0) YPOBHS:

XUMHYECKUE CBOMCTBa aMUHOTPYITbL. OCHOBHOCTH M HYKJICO(DUIBHOCTh aMUHOTPYIIITHI.
OxucneHue THOJIOB U BOCCTAHOBJIEHUE TUCYIIb(UIIOB.

Homenknarypa kapOOHOBBIX KUCIOT M aMUHOB.

XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.

[TonsiTue ampoTepHOCTH.

ko E

Teopernyeckas 4acrb

MHorooOpa3Hble HeNTUAbBl M OEJIKH COCTOAT U3 OCTATKOB 0O-aMHUHOKHCIOT. OOmiee 4ucio
BCTPEYAIOLIUXCA B MpHUpOJe aMHUHOKUCIOT aocturaer 300, ofHAKO HEKOTOpble M3 HUX OOHApYyX EHbI
JUIIb B ONPEEIEHHOM COOOIIECTBE MM JJaXke B 0JTHOM opraHuszMe. Cpenn HUX BbIAEISETCS TPYIIa U3
20 Hanbosee BaXKHbBIX (.-aMHUHOKHCIIOT.

Amunokuciomel — opeanuveckue OUDYHKYUOHATbHbIE COCOUHEHUs, 8 COCMAE KOMOPbLIX 6X00SMm
kapookcunvhvie epynnvt — COOH u amunozpynnor -NH,.

DTO 3aMelIeHHbIE KapOOHOBBIE KHUCIOTHI, B MOJIEKYJIaX KOTOPBIX OJWH WJIM HECKOJIFKO aTOMOB
BOJIOPOAA YIIICBOAOPOIHOTO painKaia 3aMEeHEHbI aMHHOT PYTIIIAMH.
[Mpocreitmmii npeacTaBuTens — amuHoykcycHas kuciora HyN-CH»-COOH (enuyun)

) ol
HaN-CH-C,

a-Amunoxkuciomsl — 0053amenvHO  cooepicam  KapOOKCUNbHYIO SPYNNY U AMUHOSDYNNY,
Haxoosawuecs y 00H020 U MO20 JHce amoma yeiepood.
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@mumﬁ mparmeur)
Y

o
OcHOBHaR HyHHUUA ——t N Ho— CH — COOH je——HucnotHan pyHHuma
l

1
R <e—— Pagunan

OCHOBHBIM HMCTOYHHKOM (.-aMHUHOKHCJIOT JUI JKMBOTO OpraHM3Ma CIYyXaT NHIIEBbIe OCNKH.
MHorue o-aMHUHOKHUCIIOTHI CHUHTE3HPYIOTCS B OpraHM3MeE, HEKOTOpbIe K€ HEOOXOAMMBbIE ISl CHHTE3a
O€JIKOB 0-aMUHOKHCJIOTBI HE CHHTE3HUPYIOTCSI B OpraHu3Me M JOJDKHBI IOCTyNaTh H3BHE. Takue
AMUHOKHCIIOTHI Ha3bIBAIOTCA HE3aMEHUMBIMU: BAJIMH, JEHIUH, U30JEUIUH, JIN3UH, TPEOHUH, METUOHMH,
¢benunananud, Tpuntodad. Ilpu HEKOTOPBIX, Yalle BCETO BPOXKIECHHBIX, 3a00JEBAHUAX IEpeUeHb
HE3aMEHUMBIX KUCJIOT pacuupsercsa. Hampumep, npu (heHUIKETOHYpUM YENOBEUYECKHH OpraHu3M He
CUHTE3UPYET €Ile OJHY O-aMUHOKHCIOTY — THPO3UH, KOTOPBIM B OpraHU3MeE 3J0pPOBBIX JIIOAEH
MOJIy4aeTcsl MpU THAPOKCHIIMPOBAHUU (DeHUITaIaHUHA.

0-AMMHOKHCJIOTBI KJ'IaCCI/I(bI/IL[I/Ipy}OT HECKOJIBKMMH CII0OCO0aMHU B 3aBHCHMOCTH OT IIpHU3HAaKa,
IMOJIOKCHHOI'O B OCHOBY UX JCJICHUA HAa I'PYIIIIBIL.

1. B 3asucumocmu om 63auMHO20 PACNOIONCEHUSL AMUHO- U KAPOOKCUTLHOU 2PYII AMUHOKUCTIOMbL
noopasoensirom Ha o-, B-, y-, 8-, &~ u m. 0.

o & o
HZN—(le—CODH HZN—CHZ—CHZ—COOH
CH,
2-aMMHOIIP OTIAHOEB A KHCIOTA 3-aMUHOIIP 0TIAHOE A KMCIOTA
(e-aMHHOTIP OTTHOHOE A4, ( P-aMHHOIP OMTHOHOEAS )
AMaHHH )

s ¥ & p o
H,N—CH;—CH;-CH;—CH;—CH;—COOH

f-aMHHOTEKCAHOEAT EHMCIOTA

(E-aMHHOKANIPOHOEAT)

2. Ilo xapaxmepy yan1e8000poOH020 paduxkaia paziudarom alugamuyeckue  (dHcupHvie),
apomamuueckue u 2emepoyuKIuyeckue amuHokuciomol. IIpuBeeHHbIC BBIIE aMUHOKHUCIOTHI OTHOCSTCS
K XKHUpHOMY psny. Ilpumepom apomaTnyeckoil aMMHOKHCIOTBI MOXKET CIYXXUTh napa-aMUHOOEH30MHas
KHCIIOTA:

H,N COOH

BryTpu rpynmnsl anudaTHdeckux KHCIOT BbinensatoT HeiTpanbHbie (oqHa NHy- m ogra COOH-
rpynmsl), ocHoBHBIE (nBe NHy- u omna COOH-rpynmel) u kucneie (ogaa NHp- u gse COOH-rpynms)
aMHHOKHUCJIOTEL.

3. B 3asucumocmu om xapakxmepa 60K08020 paouxkaid 0.-aMUHOKHUCIOTHI JICNIATCS HA JIBE TPYIIIIBL:
C HENoJSpHBIMU (TUAPOGOOHBIMH) U MOJSPHBIMH (TUAPOPMIBHBIMU) pagukaiamu. K mepBoit rpymme
OTHOCATCSl O-aMMHOKHUCIIOTHI C aTU(pUTUYECKUM (aJlaHUH, BaJIMH, JEWLMH, W30JICHIIMH, METUOHUH) H
apomaTHueckuM ((peHmnananut, TpunropaH) 60KOBbIMU pagukaiamu. Ko BTOpoi rpyrie npuHajiexar
0-aMUHOKHCIIOTHI, Y KOTOPBIX B PaJUKale UMEIOTCS MOJSpHbIE (YHKIMOHAIbHbIE TPYIIIBI, CIOCOOHBIE K
MOHM3AIMM (MOHOT€HHBIE) WJIM HE CIOCOOHBIE MEPEeXOJAUTh B MOHHOE COCTOSIHHME (HEHOHOTEHHBIE) B
yCIOBUAX opranusma. Hampumep, B THpO3MHE THMAPOKCHIIbHAS TPYIIa MOHOT€HHAs (MMeeT (PeHOJIbHBIN
XapakTep), B CEpUHE — HEMOHOTeHHAs (MMEET CITUPTOBYIO MIPUPOTY).
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AM)OTPEHOCTH 0.-aMUHOKHUCIIOT 00YCIIOBIIEHA HAIMYUEM B UX MOJIEKYyIaX (DyHKIIMOHAIBHBIX TPYIIIT
kuciotHoro (COOH) u ocuoBuoro (NH>) xapakrepa. [1o3ToMy 0-aMHUHOKHCIIOTHI 00Pa3yIOT COJIH KaK CO
IeJI0YaMH, TaK ¥ KUCIIOTAMH.

0-AMHUHOKHUCJIOTHI KaK reTepo(yHKIHOHAIbHbIE COSTUHEHHUS BCTYMAIOT B pEaKlUU, XapaKTepHbIe
Ul KapOOKCWJIBHOM Trpynnbel W amMuHOrpynnbl. HekoTopple XUMHYECKHE CBOMCTBA (-aMUHOKHCIOT
00ycIoBJIeHbI HATMYMEM (DYHKIIMOHAJIBHBIX TPYIII B pajluKale.

HoMeHk1aTypa aMUHOKHMCJIOT

[lo cucrematnyeckoii HOMEHKIAType HAa3BaHHS AaMHUHOKHCIOT OOpa3yloTcss U3 Ha3BaHUU
COOTBETCTBYIOLIMX KHCJIOT IpPUOABICHUEM IPUCTAaBKU AMHHO- U YKa3aHUEM MECTa pacloIOKEHUs
aMUHOTPYIIIBI IO OTHOLIEHUIO K KapOOKCHUIIbHON IpyMIIE.

Hamnpuwmep:
CHZ—CHZ—(FH—CDOH CH?_—(le —CH;—COOH
NH, NH,
2-aMUHOOVTAHOE A4 3-aMuHOOVTAHOE A4
KHCIOTA FHCIOTA

YacTo wHCMONB3yeTcss TakXKe APYrod crnoco0d IMOCTPOEHUs Ha3BaHMM aMHUHOKHCIOT, COTJIACHO
KOTOPOMY K TpPUBUQIBHOMY Ha3BaHHIO KapOOHOBOW KHCJIOTBHl [J00aBIe€TCS MPUCTaBKa aMMHO- C
yYKa3aHUEM IOJIOKEHHSI aMUHOTPYIITBI OYKBOH rpedeckoro andasuta. [Ipumep:

o P
CHy—CH;—CH—COOH CH;—CH—CH;—COOH
NH, NH,
-aMHHOMACIIAHAL B-E{II.IIHHDME,CHHHHH
FHCIOTE FHCIOTE

st a-amunokucnotr R-CH(NH;)COOH, koTopsle UrparoT HCKIIOYHTEIBHO BAXKHYHO POJIb B
mporeccax KU3HEeAeATeIbHOCTH JKUBOTHBIX M PACTEHHM, IPUMEHSFOTCS TPUBUAIbHBIC HA3BAHMS.

HeKOTopHe BaKHEUIIIHE 0-aMHUHOKHUCIIOTHI

Popmyaa Haspanne | OGosnauenne
H,N-CH,-COOH [Biguassisi Gly (Thu)
CH;-CH(NH,)-COOH Ananun Ala (Ana)
CgH;CH,-CH(NH,)-COOH Oennnananus | Phe (Pen)
(CH;),CH-CH(NH,)-COOH Banun Val (Ban)
(CH;),CH-CH;-CH(NH,)-COOH | Jlefiunna Leu (/eii)
HOCH,-CH(NH;)-COOH Cepun Ser (Cep)
H,N-CO-CH;-CH(NH;)-COOH | Acnaparus Asn (AcH)

Ecnu B Moniekyie aMHHOKHUCIIOTHI COAEPIKUTCA JIBE aMUHOTPYIIIIBI, TO B €€ Ha3BAaHUU MCTIOIb3YeTCs
IIpUCTaBKaAMaMHUHO-, TpH rpynnsl NH; — TppaMuHo- U T. 1.
[Tpumep:
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H,N—CH;—CH—COOH

I’~IH2
2,3 - maMMHOIp oTIaHOE a9
FHCTIOTA

Hannuue naByx wiM Tpex KapOOKCUIBHBIX TPYII OTpa)kaeTcss B Ha3BaHUU cydduxcom —
JMOBAsi UJIU -TPUOBAsi KUCIIOTA!
HDDC—CHQ—(FH—CDDH
NH,

2-aMuHODYTAaHIHOE AT
KMCIOTA

Bce a-amurOKHCTOTHI, Kpome riumuHa HoN-CH,-COOH, conepxaT aciMMeTpHYeCKHiA aTOM
yriaepona (e-aToM) U MOTYT CYILIECTBOBATh B BUE ONTHYECKHX U30MEPOB (3€PKAIBbHBIX aHTUIIOJIOB).

OIOITHYe CKHE H3 OMEDEL AJTAHITEA

THS Tm
C"""-.___ ..I..u'-c
Hooc™ \ M H /™ oo
NH, H,N
IEPEATC

OnTuueckass HM30MEPHS MPUPOJHBIX (-AMHUHOKHCJIOT UIPaeT BAXKHYIO pOJIb B MpoIeccax
OnocuHTe3a OeJKa.

CBolicTBa aMHHOKHCJIOT
Quzuueckue ceolicmea. AMUHOKUCIOTHI — TBEPHAbIE KPUCTALINYECKUE BEIIECTBA C BBICOKOM
TEMIIepaTypoil IJIaBieHUs. XOpOIIO PacTBOPUMBI B BOJE, BOAHBIE PACTBOPHI JIEKTPONPOBOJHBI. DTH
CBOMCTBAa OOBSACHSIIOTCS TEM, UYTO MOJEKYJIbl aMUHOKHUCIOT CYIIECTBYIOT B BHJE BHYTPEHHHUX COJIEH,
KOTOpbIe 00pa3yrOTCs 3a CUeT IepeHoca MPOToHa OT KapOoKcHiia K aMHHOTPYIIIE:
+ 0
HIH HjN—CHE—C =

- ]
- + — -
HN—CH—CZ +— HN—CH-CZ “h

AMMHOKHCIIOTHI C OIHOM KapOOKCHIIBHOW TPYIIION U OJHON aMUHOTPYIIION UMEIOT HEUTPAIbHYIO
peaxknuio.

AMMHOKHCIIOTHI KaK aM(OTEpHBIE COEANHEHUSI 00pa3yIOT COMH KaK ¢ KucaoTamu (o rpymme NHy),
Tak ¥ co menoyamu (o rpymmne COOH):

NaOH

HCI _
R-CH-COOH|CI” =—— R-CH-COOH —_— R-CH-COO Na'
NH, NH, : NH,

THOOET O H HATpHEERAA COJE
AP PHA H-aMHHCOEHCIOTA P
F-AMHHOKHCITOTH H-aMHHOKHCIOTE

C WOHAaMH TSKEIBIX METAUIOB (-aMUHOKHCJIOTHI  00pa3yioT BHYTPHKOMIUICKCHBIC —COJIH.
Kommtekcer memu (I1), nMeromue riryOOKyr0 CHHIOIO OKpAacKy, HCIHOJB3YIOTCS i OOHapyKEHHS O-
AMUHOKHCIIOT.
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Xumuueckue ceoticmea. AMAHOKHCIIOTHI TIPOSIBIISIFOT CBOWCTBA OCHOBAHUIA 32 CYET aMHHOTPYIIITBI U
CBOWCTBA KHCIJIOT 33 CYET KapOOKCHJIBHOW TPYIIbI, T.C. SIBISIIOTCS aM(OTEPHBIMU COCAMHCHUSMH.
[Tog06HO amMHHAM, OHU PearkupyroT ¢ KUCIIOTaMH ¢ 00pa30BaHHEM COJICH aMMOHMSL:

H,N-CH,—COOH + HCI —= [H3N*—CH,—COOH] CI
Kak kapOoHOBbIE KHCIOTHI OHU 00pa3yroT (PyHKIIMOHAIBHBIE IPOU3BOIHBIE:

a) CoJH
H,N-CH,-COOH + NaOH —= H,N-CH,~COO Na" + H,0
0) cI10KHBIC APUPBI
+
H.N-CH,-COOH + C.H;OH L H,N-CH,-COOC,H; + H,O

Kpome Toro, BO3MOKHO B3aMMOJICHCTBHE aMHHO- U KaPOOKCHIILHOW TPYII KaK BHYTPU OJTHOU
MOJICKYJTBI (BHYTPUMOJICKYJIIPHAsS PEaKIHs), TAK ¥ MPUHAIICKAIUX PA3HBIM MOJICKYJIaM
(MEeXMOIIEKYIIsIpHAsL PEaKIHs).

[IpakTHyeckoe 3HaUeHUE UMEET BHYTPUMOJIEKYJIIPHOE B3auMoJieiicTBUE (DYHKIIMOHAIBHBIX TPYII
€-aMMHOKAIIPOHOBOHM KHCJIOTBI, B pe3yjbTaTe KOTOPOro o0pa3yercs €-KalpoiaaKTaM (IOJIyNPOLYKT IJIs
MOJTy4YEeHHUs KallpoHa):

., CHpcyy
(EH;CHZ—CH;CHL,—CHE t,my G 1
Z
H-N-H Ho-c=o O CH,
N g
E-aMHHOEAIIROHOEAA EHCIIOTA Ill

E-Kallp OmakT aM

MC)KMOJ'IGKYJ'I}IpHOG BSaHMOﬂeﬁCTBHe O-aMUHOKHCIIOT IIPUBOJUT K 06pa30BaH1/1}0 OCITUI0B. HpI/I
BSaHMOHeﬁCTBHH JABYX O-aMUHOKHCJIOT o6pa3yeTcs[ JUIICIITU /.

O O
[l [l
H,N-CH;C-OH + H—I’IJ—(IL‘H—CDOH w HZN—CHL,—C—I”IJ—(IZH—CDOH
H CH, : H CH,
ITIHITHH ATAHHH TTIHLTHIT AMAHHH
{THIIETITH] )

3aMeTHM, YTO B UCKYCCTBEHHBIX YCJIOBHUSAX (BHE OpraHuM3Ma) 2 pa3InYHbIX aMHHOKHUCIOTHI MOTYT
o0pa30BaTh 4 N30MEPHBIX AUNENTHA (TOMPOOYIiTe NPEACTaBUTh UX POPMYIIBI).

MexmonekynspHas ~ peakuus ¢ y4acTMEM  TpeX  O-aMHUHOKHMCIOT  IPUBOJUT K
0o0pa30BaHMIO TPUIIENITHAA U T.JI.

@parMeHTbl  MOJIEKYJI ~ aMMHOKHCIIOT,  OO0pasyloliue MeNTHAHYI0  Lelb,  Ha3bIBalOTCA
AMMHOKUCJIOTHBIMU ocTaTkamu, a cBa3b CO—NH - nentuaHoi cBA3EIO.

Baxmuelimme npupoaHble HOIUMEPHl — O€JKHU (IPOTEHHBbI) — OTHOCATCS K TMOJMIIENTHIAM, T.€.
MPEJCTABIAIOT cO00H NMPOAYKT MOIUKOHEHCAUH 0-aMUHOKHUCIIOT.
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.+tH NH—(FH—CO OH+H NH—(FH—CO OH+H NH—(le—CD OH +...
R R R"

. —HN—l'lJH— CO-NH —l'lJH— CO-NH —(|3H—C O- ...
E T E' T E"
| e THOHBIE CBASH|

B xuBBIX OopraHu3max AMHHOKHUCIIOTHEIN COCTaB OEJIKOB onpeaAcsICTCd rCHCTUYCCKUM KOJI0M, IIPU
CHHTE3€ B OOJIBIIIMHCTBE CJIy4acB UCIIOJIBb3YCTCsA 20 0-aMHUHOKHCJIOT

Honyqe}me AMMHOKHUCIIOT
1. 3aMemeHHe rajioréHa Ha aMUHOI'pyIiIlry B COOTBETCTBYHOIINUX I'AJIOTCH3aMCIHICHHBIX KUCIIOTaX:

R-CH-COOH + INH; —= R-CH-COOH + NH,Cl
Cl NH,

2. [lpucoeuHeHne aMMHUaKa K o,-HernpeaebHbIM KUCIOTaM ¢ 00pa3oBaHUEM [3-aMHUHOKHUCIIOT:
CH;=CH-COOH + NH; —= H;N-CH,-CH,-COOH
3. 0-AMHHOKHCIIOTHI 06pa3y10Tc;1 IPU TUPOJIN3E NENTUIOB U OEJIKOB.

H,0 (H")
H N CH c OH #H,N-CH-COOH
R

maﬂunenmuf‘)

4. BoccTaHOBJICHUE HUTPO3aMCIICHHBIX Kap6OHOBLIX KHUCJIOT (HpI/IMeHHeTCH 0OBIYHO JJI
IMOJIYYCHHUA apOMATHYCCKUX aMI/IHOKI/ICJ'IOT)I

O,N-CgH4-COOH + 3H; —= H)N-CgH4-COOH + 2H,0

5. BHOTEXHOJIOTHYECKUH cI0cO0 IMOJIYUCHU A YUCTBIX O-aMUHOKHCJIIOT B BUAC MHAUBUAYAJIbHBIX
OINITHYCCKUX U30MCPOB. OTOT cmocod OCHOBAH Ha CIIOCOOHOCTH CrICHUAJIbHBIX MUKPOOPIraHnu3MOB
BBIpa6aTBIBaTb B MMUTATEILHOM cpeac OonpeaAcjiCHHYHO aMUHOKHUCIIOTY.

JlabGoparopHuas padora

PeakTussbl U 000pya0oBaHue:

1. luctumiupoBaHHas BOAA.

2. KoHIIEeHTpHUPOBaHHBII PaCTBOpP YKCYCHON KUCIIOTEHI.

3. Boansie pactBopsr: 1 % raununa, 1 % o-amanuna, 0,1 % aunruapuna, 5% autpura Hatpus, 0,1
% xaopoBonopoaHoi kuciotel u 0,1 % ruxpokcuaa HaTpus.

4. Teepapiii kapoonat meau (I1).
dopmanuH.
PactBOp METHIIOBOTO KPacHOTO.
Nunukarop Konro.
ITatuB ¢ npoOupKkaMu, MPOOUPKU C Ta300TBOTHON TPYOKOIA.
CnupToBKa.

©ooNo O
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OnsIT 1. Peakyus enuyuna ¢ HUHSUOPUHOM
B npobupky nomectute 4 karnu 1 % pacrBopa rimuuHa 1 2 kamau 0,1 % pacTBopa HUHTUApPUHA.
ConepkuMoe IPOOUPKH OCTOPOIKHO HATPEUTE 70 MOSBICHHUS CHHE-KPACHOH OKPACKH.

BriBox:

OnbIT 2. Peaxyusi enuyuna ¢ popmaiboecudom

B npoOupky nomectute 5 kanenb 1 % pacTBopa INMIMHA M | Karllo MHAMKATOPAa METHUIIOBOTO
KpacHoro. PacTBop okpamimBaercs B KeNTbli LBET (HeHTpanbHas cpena). K nomaydyenHoit cmecu 106aBbTe
paBHbII 00beM (popmanuHa. OTMETbTE MOSIBIIEHHE KpacHOW OKpacku (Kucnas cpena). [lanHas peaxius
MoJl Ha3BaHHEM «()OPMOJIBHOE THUTPOBAHME» WCHOIB3YETCS ISl KOJMYECTBEHHOTO OIpPEIeIICHUS
KapOOKCHJIBHBIX TPYIII B 0.-aMUHOKHCIIOTaX.

BriBo:

OnpiT 3. Peaxyus enuyua ¢ azomucmor KUciomoti

B nmpobupky nomectute 5 xanenb 1% pacTBopa IIUIMHA U paBHBINA 00beM 5% pacTBopa HUTPHUTA
HaTpusi. JloOGaBbTe KOHIIEHTPUPOBAHHOW YKCYCHOM KHCIOTBI M OCTOPOXHO B300JTaiiTe cMech.
HaOmromaercss BblgeneHue rasa. Peaknust McHoiab3yercs I KOJIMYECTBEHHOIO  ONpEAETICHHUs
aMUHOTPYII B AMMUHOKHCJIOTAX.

BriBon:

OnbIT 4. Obpazosanue KOMIIEKCHOU COMU MEOU 2TUYUHA
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B npobupky nmomecture 1 mn 1% pactBopa raunuHa. /[o6aBbTe Ha KOHYHMKE JIOTIATOYKU CYXOM
kapoonat meau (1) u cMech HarpeiiTe. PacTBop okpanmBaeTcst B CHHUH IBET.

BriBon:

OnbIT 5. AMgpomepHvle céolicmea o-ananuna

a) B npobupky nomectute 5 kanens 1% pactBopa a-ananuHa u 106asbTe 1o kamism 0,1% pactBop
XJIOPOBOJIOPOTHOM KUCIIOTBI, MOJIKPAILIEHHBIA MHAUKATOPOM KOHro B CHHUI LBET, /10 MOSBJICHUS PO30BO-

KpacHOI OKpacKH.

0) B mpobupky momecrure 5 kanenb 1% pactBopa o-amaHuHa U 110 KarwisaM go6asete 0,1% pactBop
THIIPOKCHUIA HATPHSI, MTOJIKPAIICHHBIN (eHOI(TaTIEHHOM, IO NCYE3HOBEHUS OKPACKH.

BriBon:

3agaHusA AJ151 CAMOCTOAITEILHOMH padoThI

KoHTpoJsbHbBIE BONIPOCHI:

1. Kakue BemiecTBa SIBISIOTCS aMHHOKHCIOTAMH W TIOY€MY WMEHHO 0O-aMHHOKHCIIOTBI HMEIOT
Ba)XHOE OMOJIOTMYECKOE 3HaYeHUE?

2. Knaccudukarus o-aMHHOKUCIIOT U HX HOMEHKIIATypa. M3oMepust aMUHOKHCIIOT.

3. CpoiictBa 0-aMMHOKUCIOT. IloyeMy 0-aMHHOKHCIOTBI CHOCOOHBI B3aUMOJEHCTBOBATH C
KHCJIOTaMH U 1iesnoyamu?

4. CriocoObl MoTy4yeHust aMUHOKHCIIOT.

5. Hammmmwre ypaBHEHHE peakIWU B3aMMOJCHCTBHS TJIHIMHA C HHUHTHApUHOMH. Kakmmu
BHEIIHUMHU TPU3HAKAMHU XapaKTepU3yeTCsl peakUus a-aMUHOKHUCIOT ¢ HuHruapuaom? Kaxkoe
IIPAKTUYECKOE IPUMEHEHUE UMeeT 3Ta peakuua? KakoBbl IPUYMHBI U3MEHEHHs OKPACKU UHAUKaTopa?
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6. Hanummre cxemy B3auMMOJAGHCTBHS TJIMIMHA C  a30TUCTOM  Kucinotoil. HazoBure
oOpaszoBaBimecs coeauHeHus. Kakoe mnpakTtudyeckoe MPUMEHEHHE HMEET pPEaKIUs aMHUHOKHUCIOT C
a30TucToi kuciaoroi (meton Ban-Chnaiika)?

7. Hanummre ypaBHEHHME peaklMM B3aMMOJACUCTBUSA IHMIMHA C ¢opManbaeruaom. Kakoe
MIPAKTUIECKOE IPUMEHEHUE UMEET PEaKIUsl (i-aMUHOKHCIIOT ¢ opManbaeruaom (meron CepeHcena)?

8. Hammmmre cxemy B3auMmoeiicTBusa mmnuHa ¢ kapoonatom meau (I1). Kakoit nBer xapakrepeH
Ul pacTBOPOB KOMILJIEKCHBIX coJiell Menn? Kakoi TN KOMIIJIEKCOO0pa30BaHUs UMEET 31E€Ch MECTO?

9. HanumuTe ypaBHEHHE peaklMU B3aUMOJEUCTBUSA O-aJlaHMHA C THAPOKCcHAOM HaTpus. [louemy
M3MEHSETCA OKpacKa MHIUKATOPA B XO€ PEaKInu?

10. HamummuTe ypaBHEHUE peakUU B3aHMMOJCIHCTBHS O-aJlaHWHA C XJOPOBOJOPOIHOM KHUCIOTOM.
[Touemy n3MeHsIeTCSl OKpacKa MHIUKATOPA B XO/€ PeaKIuu?

BbINOTHUTDH YNPaKHEHUS

1. Vimetorcst yeThlpe MPOOMPKH, B KOTOpbIE HATUTHI 4 COEAMHEHHs: BOJA, THUPO3HMH, aprHHUH,
rnuH. KakuM o0Opa3oM MOXKHO OIpeAenuTh KaxJoe coennHeHue? HanuiumTe cOoOTBETCTBYIOLIUE
YPaBHEHMSI PEAKLIMH.

2. Hanummre ypaBHEHUs peakIlHii aJaHUHA C:
a) 3TUJIOBBIM CIIUPTOM

0) COJISTHOM KUCIOTOM

B) HUHTUJIPUHOM

') KapOOOEH30KCOXJIOPUIOM

3. Hanumwte ypaBHEHUs peakIuii THPO3UHA C:
a) a30THOM KUCJIOTOMN

0) 2,4-muautpodTOpOEH307I0M

B) @30THCTOM KUCIIOTON

T') TUPOKCHUIOM HaTpUs

4. HamumuTe ypaBHEHHS PEaKIMii CeprHa T10:
a) NHp-rpymme
6) mo COOH-rpynme

5. Ha yem ocHOBaHa onTHYeCKas aKTUBHOCTh MMPpUPOAHBIX o-aMHHOKHCITOT? Bcee mm OeiakoBbie
AMHUHOKHUCIIOTEI IPOABJIAIOT OIITUYCCKUC cBoiicTBa?

6. Harmmmmre D- u L-dbopmer amuHOKHMCIOT. B Kakol ONTHYECKH AaKTHBHOH (opMe OHHU
coJiep>KaTcs B MPUPOIHBIX Oenkax?

7. Kakue 0-aMHUHOKHCIIOTHI, BBIJICTICHHBIE U3 OCITKOB, UMEIOT 2 aCCHMETPUYHBIX aToMa yriepoja?
Hamumure ux cTpykrypHbIe HOPMYIIBL.

8. Kakne yHHMBepcalbHBIE pEaKIUU XapaKTEepHBI il OEIKOBBIX aMHHOKHCIOT? Harmmmmre
YPaBHEHUS COOTBETCTBYIOLIUX PEAKIUM.

9. Kakas peakuus siBisieTcs: cienuuueckoi Ha:
a) apOMaTUYECKNE aMUHOKHCIIOTHI

0) IUCTCHH

B) TUPO3UH

r) TpunToaH

1) aprUHUH
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€) TUCTUIuH?
Harnumure ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIHIA.

10. Hantmmute hopMysibl IPUPOAHBIX aMHHOKHUCIIOT, IMEIOIIUX B HEUTPAIILHOU Ccpejie:
a) MOJIOKUTENbHBIN 3apsij
0) oTpHIIATEeIIBHBIN 3apsiT

11. I[OKa)KI/ITe, YTO OEJIKOBBIE AMUHOKHCIIOTHI SIBJISIOTCS aM(bOTepHBIMI/I COCIUHCHUSAMU.

12. Hanumure cxeMy AMCCOIMAIIMA aMUHOKHCIIOTHI B KUCJION, IIEJTIOYHON U HEUTpaIbHOM 00J1acTH
pH. Ykaxure 3aps aMUHOKHUCIIOTHI.

13. B kakoii oOmactu pH — KuCIOW, HEWTpaIbHOH MM OCHOBHOM — OyIeT HaXOAUTHCS
U303JIeKTpUYECcKas TOUKa:

a) MOHOAMHUHOTUKapOOHOBBIX KUCIIOT

0) MOHOAMHUHOMOHOKapPOOHOBBIX KHCIIOT

B) AMAMUHOMOHOKApOOHOBBIX KHUCIOT?

OOBscHUTE IOYEMY U IPUBEUTE IPUMEPBI.

14. Hanumwure ¢dopMynbl METHOHMHA M THUCTHJIMHA B BHJE OWMONApHBIX HOHOB. Kak Oynyt
3apsDKEHBI T AMUHOKHCIIOTHI B U30BITKE:

a) KUCJIOTHI

0) memoun?

TecToBbBIC 3a1aHUA:
1. Kakue u3 npuBeaeHHBIX GOPMYT OPTaHUYECKUX BEIIECTB OTHOCSATCS K aMUHOKHCIOTaM?

i i i

) HN—C—NH,  §HC—CH—C—OH 1 H,C—C—NH,
NH,
i i
r) CH;~C—OH 1) H—C—NH,
NH,

1)a,B
2)a, n
3)o,r
4) B, 1

2. Ykaxure HU30MCPhBI aMHUHOMACJISHOM KUCJIOTHI.

I T i
|
2) NH;CH-C-OH §) CHrC—C-OH ) CH;CH-CH;C—OH
CH, CH, NH,
CH, 0 CH;0 0

| I I
) CH-CHyCH;C-OH 1) CHyC—C-OH  ¢) H,N-CH;CHy C-OH
NH, NH, CH,
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la,r
2)0,B
3)r, 1
4) e
3. B cxeme npeBparienuit

I X y NH,
CH-C-H —— CH.COOH —— (FH;CDDH — = 7
Cl
BemiectBaMi X, Y U Z MOTYT OBITh:

a) X-[0]; Y-Cly; Z-amunostaHoBas KUCJIOTa

0) X-Hy;, Y -Cly; Z-amuHO3TaHOBas KMCIOTa

B) X-[0]; Y -HCI;, Z-amun ykcycHOM KHCIOTBI

r) X-Hy; Y-HCI;, Z-amua ykCycHON KHUCIIOTBI

4. CnoxHblil 3¢hup oOpa3yeTcs Mpu B3aUMOICHCTBIUH aMUHOYKCYCHON KHUCIIOTHI . . .
a) C TUAPOKCHUIOM HATPUS

0) C pacTBOPOM CEpHOU KUCIIOTHI

B) C aMUHOYKCYCHOMN KHCJIOTOMH

I') C 3TAHOJIOM

5. B pe3ynbraTte peakiuu MeXMOJICKYIIPHONU IUKITU3AINN (.-aMHHOKHCIIOT, 00pa3yroTcs
a) JJaKTaMbl

0) JTaKTOHBI

B) IIUKJINYECKUE aHTUIPHIBI

T') JTaKTH/IbI

1) TMKETOTHITePa3HHbI

6. B xone peakuuii nekapOOKCHIMPOBAHUS AMHHOKHUCTIOT 00pa3yroTCs:
a) TUIPOKCUKHUCIIOTHI

0) HEeHACBHIIIICHHbIE KAPOOHOBBIE KUCIOTHI

B) OKCOKHCIIOTBI

r) OMOTeHHBIC AMUHBI

7. ITpu MeXMONEKYISIPHOM IeruIpaTaliy 0. — aMUHOKHUCIOT 00pa3yroTCs:
a) JJaKTambl

0) TaKTHUMBI

B) AMKETONUIIEPA3UHBI

T') JIAKTH]TBI

8. MOKHO M OTJIMYUTH TIUIMH OT MPOJIMHA C IIOMOIIBIO:
a) HUHTHJIPUHOBOM peaKIuu
0) peakiuu Ban-Cunaiika?
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IMokaBkunoi M, 1985. Tema 1,3, c.42-55.

4. Cremanenko b.H. Kypc oprannueckoit xumun. M.1979. I'n. VI, c. 147-182, rn.XIl , ¢.270-283.
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Tema: IIEIITU/IBI. BEJIKA

Heas 3ansiTus: chopMHpPOBATH 3HAHUS O CTPOCHMM M XHMHUYECKOH OCHOBE CTPYKTYypHOU
OpraHu3aly OJMIONENTHIOB, MOJMUIENTHIOB M OEJIKOBBIX MOJEKYN A JaJbHEHIIEro H3ydeHHs
Ononorndecknx QyHKIUN pa3TUIHBIX OCITKOB Ha MOJICKYJISIPHOM YPOBHE.

Heab 1eITeILHOCTH CTY/IEHTOB HA 3aHATHHU

Cmyoenm 0ondicen 3Hamy:

a) [IpocTpaHCTBEHHOE CTPOCHHE MOJIUIICTITUAOB U OCITKOB.

0) XapakTepHbIe CBOMCTBA U IPU3HAKH BTOPUYHOMN, TPETUIHOU U YETBEPTUIHON CTPYKTYPHI.
B) KauecTtBeHHsbie peakiinu Ha OCIKH.

r) [Ipu3Haku rino0ynaspHbIX U GUOPHUIUIAPHBIX OEITKOB.

Cmyodenm Oondicen ymemsn:

a) OnuchIBaTh CTPOEHUE MENTHUIHON TPYIIIIBL.

0) Ilucath XUMHU3M oOMNpeNeIeHUS aMUHOKHCIIOTHOW TOCIEIOBAaTeIBHOCTH B Oeikax ( MeTojn
Onmana, meroa JJH®, nancuibHBINA METO).

Bonpocsl 11 npoBepku 6a30BOro (MCX0HOI0) YPOBHS:

1. Kakue BemiecTBa Ha3bIBAIOTCS AMHUHOKHUCIOTAMHU M TIOYEMY MMEHHO O-aMHUHOKHUCIOTHI UMEIOT
Ba)kKHOE OMOJIOTHMYECKOE 3HAUCHHE?
Knaccudukanus 0-aMMHOKHUCIOT U KX HOMEHKJIAaTypa.
N3omeprst aMMHOKHUCIIOT.
dusznyeckre U XUMHUYECKHIE CBOMCTBA aMHHOKHCIIOT.
Kuc10THO-OCHOBHBIE CBOMICTBA aMHUHOKHCIIOT.
buonornueckn BaxXxHble XUMUYECKUE PEAKLIUU O-AMUHOKHCIIOT.
Croco0bI MoTy4eHUsI aMUHOKHCIIOT.

Noookrwn

Teopernyeckas 4acTb

benxu  (nonunenmuowvl) — 6uononumepvi, NOCMPOEHHblEe U3  OCMAMKOS  O-AMUHOKUCIOM,
COEOUHEHHbIX NeNMUOHBIMU (AMUOHBIMU) CEAZAMU.

dopmanbHO 00pa3oBaHHE OETKOBOM MaKpOMOJEKYIbl MOXHO TPEACTaBUTh KaK pPEeaKIHio
MTOJINKOHICHCAIINN Ol-aMHHOKHCIIOT:

..+H NH—(FH—CO OH+H NH—(FH—CO OH+H NH—(FH—CO OH +...
E R R
l -nH,0
—HN—(le— CO-NH —(le— CO-NH —(le—CO—
E T R T R
|menTHAHBIE CEA3H|

[Ipy B3aUMOACICTBUU BYX MOJIEKYII 0-aMUHOKHCIIOT IIPOUCXOAUT PEAKLUSA MEKY aMUHOTPYIIIION
OJTHOM MOJIEKYJIbl M KapOOKCHJIBHOM TpYINIBl - APYrol. JTO NMPUBOAUT K OOpa30BaHUIO AMIENTHAA,
HalpumMmep:
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0 0
Il Il
H,N-CH;C~OH + H-N-CH-COOH —75* H,N-CH;C-N-CH-COOH
H CH, ? H CH,

ITIHIIHH AMaHMH TTIHLIHI Al AHHH
{(AHUIenTH)

CrnenyeT OTMETHUTb, YTO B UCKYCCTBEHHBIX YCIOBUSAX (BHE OpraHH3Ma) JIB€ pa3inuHbIX
AMHHOKHUCIIOTHI MOTYT 00pa30BaTh 4 N30MEPHBIX AUMENTH/IA (B JAHHOM CIIy4ae - MIMIUIaJIaHuH,
QTaHUJITTIUIH, aJJaHWIATaHUH U TIULWITIIHLINH).

W3 Tpex MoJieKyI 0-aMUHOKHUCIIOT (INIMIMH+alaHUH+TIUIMH ) MOKHO MOJIYYUTh TPUIEHTHL!

H,N-CH,CO-NH-CH(CH3)-CO-NH-CH,COOH

%%1}0333}%

TITUIATAIAH T ITALIH

AHaJIOTUYHO NPOUCXOAUT 00pa3oBaHUE TETPa-, IEHTa- U MOJIUIIEITH/IOB.

- KonmuvecTBO M30MEPHBIX MENTHIOB PE3KO BO3PACTACT C YBEIMYCHHEM YHCIIa YYaCTBYIOIIUX B UX
00pa30oBaHUM HEOJIMHAKOBBIX (i-AMUHOKHUCIOT. B kuBOM opranusme (in vivo) OMOCHHTE3 MOJMIIETITH/IOB
(6enkoB) ¢ 3aJaHHOW MPHUPOJON MOCIEAOBATEIBHOCTHIO (-aMHUHOKHCIOTHBIX OCTAaTKOB HAMPABIISIIOT
ne3okcupuoonyknenHosbie kucnotsl (JJHK). HemocpeacTBeHHO ero ocymiecTBIstOT pUOOHYKIEHHOBbIE
kuciotsl (PHK nndopmanmonnsie, TpaHCOPTHBIE, pHOOCOMHEBIE) M (PEPMEHTHI.

- JI7s1 MCKYCCTBEHHOT'O MOJYYEHHUS! OJIUIO- M MOJIMIENTUIOB 3a/JlaHHOIO CTPOEHUS MPUMEHSIOTCS
CTeIUANbHBIE TPUEMBI nenMuUOHO020 cuHmesa: OIOKUPOBaHHE (3aIIUTa) OMHUX (DYHKIIMOHAIBHBIX TPYIIII
U aKTUBALUs APYTUX.

- llpu cuHTe3e MOJNUNENTHAOB, COACPKANIMX OONBIIOE YHCIO aMHUHOKHCIOTHBIX OCTaTKOB,
TpeOyeTcsi MPOBEACHNE MHOXKECTBA PEeaKLUi, KOTOPbIE COMPOBOXKAAIOTCS ONEPALUSIMH O BBIICICHUIO U
OYMCTKE MPOJYKTa Ha KKION CTaguu. B KIIaCCHUECKOM CHHTE3€ 3TO COMPSHKEHO HE TOJIBKO C OOIBITUMHU
3aTparaMi BPEMEHM, HO U C MOTEepSMH BELIECTBa, MOITOMY IPH 3aBEpIIEHUN HKCIEPUMEHTA YIaeTcs
MOJTYYHTD JIMIITh HUYTOXKHO MaJIble KOJMYECTBA KOHEUHOTO MPOIYKTA.

- Jlns penieHus 3TUX NpoOsieM ObUT IPEIIOKEH meepooasHblil cunmes TENTUAOB Ha TOJTUMEPHON
Matpune (Moppudwmin, 1962). B Hacrosmiee Bpems CO3JaHBI aBTOMATH3HUPOBAHHBIC TPUOOPHI
(cuHTE3aTOPBI), KOTOpbIE B  3alpOrPaMMHUPOBAHHON  IMOCJIEOBAaTEILHOCTH  OCYLIECTBISIOT — BCE
HeoOXo/uMBIe orepanuu. Eciu B KilacCHYeCKOM CHHTE3€ Uil MPUCOCTMHEHUS OJHONW aMHHOKHCIIOTHI
TpeOyloTCs JHU M Jake HEJeNd, TO YCIOBHs TBEpA0(a3HOro CHHTE3a IMO3BOJIAIOT NMPUCOEAMHUTH 6
AMHHOKHCIIOT B CYTKH.

MorexyssipHble MacChl pa3IMYHBIX O€IKOB (MOJUMENTHI0B) cocTaBisoT OT 10 000 10 HECKOIBKUX
MUJITHOHOB. MaKpOMOJIEKYITBI OETKOB MMEIOT CTEPEPETYIISIPHOE CTPOCHUE, NCKITFOUNTEIIFHO BaXKHOE TSI
MPOSIBJICHUSI MU OTIPE/IeTIEHHBIX OMOJIOTHYECKUX CBOUCTB.

HecMoTpss Ha MHOTOYHCIIEHHOCTH OCJIKOB, B HMX COCTaB BXOASAT OCTaTku He Oomee 22 a-
AMHHOKUCIIOT.

OyHKIMHN OEIIKOB B PUPOJIE YHUBEPCAITBHBI:

e KaTanuTHuecKue ((hepMeHThl);

e PETYyISATOPHBIE (TOPMOHBI);

e CTPYKTYpHBI€ (K€paTHH LIepCcTH, (GUOPOUH IlIeNKa, KOJIJIareH);

e JIBUTaTEIbHbIE (AKTUH, MUO31H);

e TPAHCIIOPTHBIE (TEMOTTIO0UH);

e 3aracHble (Ka3euH, SUYHbIN aIbOyMUH);

e 3AIIUTHBIEC (MMMYHOTJIOOYJIUHBI) H T.JI.
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PaznoobOpazHbie pyHKIIUN OEIKOB OMPEIENISIOTCS 0-aMIHOKHCIIOTHBIM COCTaBOM H CTPOSHUEM HX
BBICOKOOPTaHM30BAaHHBIX MAKPOMOJICKYIL.

Boigensitor 4 ypoBHS CTPYKTYPHOM OpraHu3aiuu OesKoB.

ATMIHHH

TexumH

ITeperrman

IMepBuunas CTPYRIYPA
CTPYKTYpa - OlpeeIICHHAs
MMOCJIEIOBAaTEILHOCTD O-
AMUHOKHCIIOTHEIX OCTaTKOB B
MOJIUTICTITUIHON IICTIH.

FeHHI- ) \H
AMAHEH p.o “oH,,

oH
muusH  CepHH EanuH ACTApATHH  ATIHHH

Bropuynaa
CTPYKTYPA

[O.- CIIHPAaNh |

BropuyHasi cTpyKTypa - KOH(OpMaIus MOJIMIENTUIHONW IENH,
3aKperuieHHass MHOXXECTBOM BOJOPOAHBIX CBsI3ed Mexay rpymnmnamu N-H
nu C=0. Opna u3 Mozenel BTOPUYHOM CTPYKTYpbl - O-CIIHpaJb.
Hpyras  momenb - B-gopma (“cknamuareiii  swmcr"), B KOTOpOW
npeo0aatoT MeXIenHble (MexMoeKysipHble) H-cBs3u.

TpeTHYHAR CTPYKTYpA

Tpernunasi cTpykTypa- QopmMa 3aKpydeHHOU
CIMpaJii B NMPOCTPAHCTBE, 00pa30BaHHAs TJIaBHBIM 00pa3oM
3a CYeT AWCYIb(PUIHBIX MOCTHKOB -S-S-, BOJOPOIHBIX
cBsi3el, rTuIpo(hOOHBIX U MOHHBIX B3aMMOAECHCTBUIA.

YeTBepTHYHAA (TPYKT¥PA

YerBepTHYHAs CTPYKTYpa - arperatbl HECKOJIBKHX
OENMKOBBIX ~ MakpomojeKkynl  (OemKoBble  KOMILJIEKCHI),
oOpa3oBaHHBIE 32  CYET  B3aUMOJCWCTBUS  pa3HBIX
MOJIUTIENI TUIHBIX Tenei
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benku cocTaBIstOT MaTepHAbLHYIO OCHOBY XUMUYECKOU JIEATEIbHOCTH KJIeTKH. DyHKINH OSIKOB B
npupoae yHuBepcalbHbl. Cpend HHX pas3nuyaoT (EpMEHTHI, TOPMOHBI, CTPYKTYpHbIE (KepaTHH,
(uOpONH, KOJUIAreH), TPAHCIOPTHBIE (TeMOTJIOOMH, MHOTJIOOWH), IBHUTATENbHbIC (aKTUH, MHO3UH),
3alUTHBIC (MMMYHOTJIOOYJIMHBI), 3amacHble (Ka3eWH, SIMYHBIA adbOyMHH) OCJIKH, TOKCHHBI (3MECHHBIC
A1, TU()TEPURHBIA TOKCHH).

B 3aBHCHUMOCTH OT BETMYMHBI MOJIEKYJISPHON Macchl pa3iuyaroT nentuabl u Oenku. Ilentuist
MMEIOT MEHBUIYIO MOJIEKYJISIPHYIO Maccy, yeM Oeiku. B Ouonornyeckom ruiane nenTuabl OTIHYAIOTCS OT
OenkoB Oosiee y3kuM criekTpoM ¢yHkiuil. Hanbonee xapakTepHa JUisl ENTUIOB PEryasTopHas QpyHKIUS
(TOpMOHBI, aHTUOMOTHUKH, TOKCHHBI, HHTHOUTOPBI M aKTUBATOPHI (PEPMEHTOB, TIEPEHOCUNKH MOHOB Yepe3
MeMOpaHBbI U T.11.).

[lenTuapl 1 OEIKU MPEACTABISAIOT COOOW COSIUHEHHS, TTOCTPOCHHBIE U3 OCTATKOB 0-aMHUHOKHCIIOT.
VYCIOBHO CUMTAIOT, YTO MENTUIBI coepxaT B Mosiekyie A0 100 (4To COOTBETCTBYET MOJEKYJISAPHOM
macce 10 10000), a 6enku — cBbime 100 aMHHOKHUCIOTHBIX OCTaTKOB (MoJekysipHas Macca ot 10000 o
HECKOJIbKUX MUJUIMOHOB).

[lentugHyro wiu OENKOBYIO MOJEKYTy (OpMaTIbHO MOXHO TPEACTaBUTh Kak IPOIYKT
MOJIMKOHICHCALIUU 0-AMUHOKHUCIIOT IPOTEKarolIeil ¢ 00pa3oBaHUEM NENTHAHON (aMHIHOI) CBSI3U MEXKAY
MOHOMEPHBIMHU 3BCHBSIMH.

[Ipn eanHOOOpa3HO MOCTPOSHHOW NOMMAMHAHON Ienu CHenuUYHOCTh MENTHAOB U OeIKOB
OlpeneNsaeTcsl ABYMS  BAKHEHIIUMH  XapaKTEPUCTUKAMH — aMHUHOKHCIOTHBIM  COCTaBOM M|
AMUHOKHCIIOTHOHM TMOCJEe10BATEIbHOCTBIO.

AMUHOKHCIIOTHBIH COCTaB MENTHIOB W OEJIKOB — 3TO MPUPOJA U KOJIMYECTBEHHOE COOTHOIICHHE
BXOJALIMX B HUX 0-aMHUHOKHUCJIOT. AMHMHOKHUCIOTHBIM COCTaB YCTaHABJIMBAaeTCS IyTeM aHalu3a
NENTHIHBIX ¥ OCJIKOBBIX THAPOIN3ATOPOB B OCHOBHOM XpoMaTorpaduyeckuMu MeTogamu. B HacTosmee
BpEMSI TAKOM aHAIHN3 OCYIIECTBISETCS C MOMOIIBI0 AaMUHOKHUCIIOTHBIX aHAIIU3aTOPOB.

AMMHJIHBIE CBSI3M CITOCOOHBI THIPOJIU30BATHCS KaK B KUCIIOW, TaK W IIEeTOYHOM cpenax. [lentuasr u
OeNKH TUAPONIU3YIOTCS ¢ 00pazoBaHUEM 100 OoJiee KOPOTKUX IEMeH — 9TO TaK Ha3bIBAEMbIN YaCTUYHBIN
TUPOJIN3, TUO0 CMECU 0-aMUHOKHUCIIOT IIPU MTOJIHOM THAPOIIN3E.

Jlis  BBICOKOMOJIGKYJISIPDHBIX TOJNUMENTHIOB M OEJIKOB Hapsiy € TEPBHYHOM CTPYKTYpOi
XapaKTepHBI 00JIee BEICOKHE YPOBHH OPTaHHW3aAIUH, KOTOPBIC PUHATO HA3BIBATh BTOPHUYHOM, TPETUIHON
Y YeTBEPTUYHOMN CTPYKTYpaMH.

Bropuunas cTpykTypa ONMMCHIBA€TCS MPOCTPAHCTBEHHOW OpUEHTAIME OCHOBHOM MOJIUMIENTUIHON
Lenu, TPEeTUYHasi — TPEXMEPHOW apXHUTEKTypod Bcel OenkoBoi Monekynsl. Kak BTopuuHas, Tak u
TPETUYHAsT CTPYKTYPHI CBSI3aHBI C YIOPSJOYCHHBIM PACIIONIOKEHUEM MAaKpOMOJEKYISIpHOW Lenu B
MpocTpaHcTBe. BTopuuHas CTpyKTypa 3akperuisieTcs, Kak MpaBuiio, ¢ MOMOIILI0 BOJOPOJHBIX CBsI3ei
MEXIYy TENTHIHBIMH TPYIIAMH, JOBOJBHO OJM3KO PACIHOJIOKEHHBIMH B IICH O-AMHUHOKHCIIOTHBIX
ocTaTKoB. ET0 OCHOBHBIE BUABI — 0-CIIHUPANb U B-CTPYKTYpa.

Tperudnasi CTpyKTypa CTa0WIH3UPYETCS HE TOJIBKO BOJAOPOIHBIMU CBS3SIMHU, HO U JIPYTUMU BUIAMH
B3aMMO/ICHCTBUI, HATPHUMEP MOHHBIM, THAPOPOOHBIM, a TAKKE TUCYTHOUIHBIMU CBIA3SIMHU.

[lepBble TpH ypOBHS XapakTepHBI IS CTPYKTYpHOW OpraHU3aIlMd BCEX OEITKOBBIX MOJICKYIL
UeTBepThlli ypOBEHb BCTPEYACTCS MPU OOPa30BAHUM €IMHBIX OENKOBBIX KOMILUIEKCOB, COCTOSIIUX W3
HECKOJIBKUX TMOJIATICTITHTHBIX TIETIeH.

Omnpenensitomiee 3HauyeHHEe B (pOpMUpOBaHMM Oojiee BBICOKMX YPOBHEH OpraHu3anuu OeNKOBBIX
MOJIEKYJT WMEET WX TepBUYHAS CTPYKTypa. [Ipupoma 0-aMUHOKHCIOTHBIX OCTaTKOB M TOPSAOK HX
coeuHEHUsT 00yCIaBIMBAIOT XapakTep cTabumm3anuu 0ojee BBICOKOOPTAHM30BAaHHBIX CTPYKTyp. [Ipu
3TOM CYIIIECTBEHHYIO POJIb UTPAET BaKHEHIIIee 3B€HO TIEPBUYHON CTPYKTYPHI — MENTHIHAS TPYIIIIA.

[To mpocTpaHCTBEHHON CTPYKType O€NKu HelsaTcs Ha ABa OONBIIUX Kiacca — TIIOOYIsSIpHBIE U
¢bubpussipusie. [ rinoOynsipHbIX OeakoB Oosiee XapakTepHa O-CIUpalibHas CTPYKTYypa, a LEeNmu HX
M30THYTHI B MPOCTPAHCTBE TaK, YTO MaKpoMoJieKyna npuodperaer hopmy chepbl. [ 100ynspable OemKu
pacTBOpSIIOTCS B BOJE M COJEBBIX pacTBOpax ¢ oOpa3oBaHMEM KOJUIOMIHBIX cucTeM. [Ipumepsr
rIO0YJISAPHBIX OEIKOB — albOYMUH, TJIOOWH, MHOTJIOOMH, MOYTH Bce (hepMeHThl. st GpuOpriuspHbIX
OenkoB Oojnee xapakTepHa [-cTpykrypa. Kak mnpaBmio, OHHM HMMEIOT BOJOKHHUCTOE CTPOCHHE, HE
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pacTBopstoTcss B Bojie. K HUM OTHOCATCS MHOTHE IIMPOKO paclpocTpaHEeHHbIe Oelku —B-kepaTuH, f3-
(huOpouH 1menKa, KojiareH.

JlabGoparopHasi padora

PeakTuBbI U 000pyA0BaHME:

ITaTtuB ¢ mpoOupKamu.

JuctuninnpoBaHHas BoJa.

SwuanbIi 6€T0K.

Bosaubie pactBopsr: 10 % runpokcuna Hatpusi, cynbdarta menu (1), 10% anerara ceunna (11).
KoHLIEHTpHUpOBaHHBINM paCTBOP a30THOU KUCIIOTHI.

CnupToBKa.

ocoukrwhE

OnbIT 1. buypemosas peakyus Ha nenmuoHyIO C843b

B mpoOupky momectute 5-6 Kamenb pacTBopa SIMYHOTO Oenka, Jo0aBbTe paBHBIM o0beM 10%
pacTBOpa THIAPOKCHIA HATpWs W 1O CTeHKe 100aBbTe 1-2 kamam pactBopa cynbdara memu (I1).
Habmromaercs nosiBinenue GpuoneToBoil OKpacKH.

BriBoa:

OnsiT 2. Kcanmonpomeunogas peaxyus 6eikoe

B mpobupky momectute 10 kamenb pacTBopa SIMYHOTO Oejka M 2 Kallld KOHIIEHTPUPOBAHHOM
a30THOM kucaoThl. Conepkumoe MpOOUPKH OCTOPOXKHO HarpeiiTe, Bce BpeMs BCTpsxuBas. PacTBop u
0CaJIOK OKpalllMBaIOTCS B KEeNThIA 1BeT. OxsaguB NMpoOUpKy, OCTOpokHO No0aBbTe 1-3 kamm 10%
pacTBOpa TUAPOKCHIA HATPHSL IO OABICHUS SIPKO-OPAHKEBOM OKPACKU.

BriBo:

OnsIt 3. Peakyus Ha npucymcmeue cepycooepucayux o-amMuHOKUCIOM

B mpobupky nmomectutre 10 kamens pacTBopa sMYHOro Oeika M BIBoe Ooibmuii oobem 10%
pactBopa rujpokcua Hatpus. ConepkuMoe NpoOUpKH nepemeniaite, Harpeiite 1o kunenus (1-2 MuH.),
K TIOJNIyYEHHOMY IIEJIOYHOMY pacTBopy noOaBbre S5 kamenb 10% amerata cBunna (lI) u BHOBB
npokunsTutre. OTMETHTE MOSIBICHUE CEPO-UEPHOT0 OCaJIKa.

BriBos:
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3aganus 1J151 CAaMOCTOATEILHON padoThI

KoHTpoJsbHbIE BONIPOCHI:

1. IlepBuunas cTpykTypa nentuaoB u 6einkoB. COCTaB U aMUHOKMCIIOTHAsI IOCJIEJOBATEIBHOCTb.
depMeHTaTUBHBIN THAPOIN3 OCIKOB.

2. XuMmuyeckue crocoObl ONpEeIeNeHHs] MEPBUYHOW CTPYKTYpbl IMENTHIOB U OEIKOB: METOJ
TUHATPOGESHUITUPOBAHUS, METOI DJIMaHa, TAHCHIILHBIA METOI.

3. CtpoeHue M cuUHTE3 NENTUAOB. MeToa 3alluThl aMHHOIPYIIIBI, AKTUBALMS KapOOKCHIIBHON
TPYIIIBI

- JlumenTuIbL.

- Tpunentuasl.

- IlenTuaHble aHTUOMOTHKHY.

- IlenTuHbBIE TOPMOHBL.

- IlenTuaHble TOKCUHBI.

- Heliponentuast.

4. IIpocTpaHCTBEHHOE CTPOEHHUE MOJIMIENTUIOB U OCJIKOB:

- CrpoeHue nenTUAHON TPYIIIbI.

- BropuuHas cTpykTypa NOJIMIENTHIOB W OEJNKOB: O-CIIUpaib, [B-CKiaauyaTas CTPYKTYpa,
CIUpajb KOJIJareHa.

- Tpernunas cTpykTypa O€JKOB; 3JIEKTpOCTaTHYeCKHE U TuApodoOHble B3auMOJCHCTBUS B
CTPYKTYpE, BOJIOPOJHBIC U NUCYIb(QHUIHBIC CBS3H; aKTUBHBIA HEHTP («IIEJb») B TPETUYHOH CTPYKType
JIU30LKMa.

- UYerBepTuuHas CTpykTypa Oernka.

- JleHaTypauus U peHaTypanus HAaTUBHON KOH(OpMaIuu.

5. Hamummre cxemy oOpasoBanust Ouypera. KakoBel BHEIIHHWE MPU3HAKU IOJOKHUTEIBHOM
OuypeToBOil peakuun’?

6. Bce nmu Oenku nmatotr OmyperoByro peaknuio? Hamuume kakoro CTpyKTypHOTO (parmMeHTa B
MOJIEKYJIe HEOOXOIUMO JUIsl TOJIOKUTENbHOM OnypeToBoi peakuuu? MOXXKHO JIM CUMTATh ATY PEAKIIUIO
MOJIOXKUTEITbHONU?

7. Kakue 0-aMUHOKHUCIOTBHI B COCTaBe OelKa MOYKHO OTKPBITH C MOMOIIbI0 KCaHTOMPOTEHHOBOM
peakuuu? Ha mpumepe COOTBETCTBYIOIIEH aMUHOKHMCIOTHI HAMMIIUTE €€ PEAKIUI0 B3aUMOJICUCTBUS C
a30THOM KUCIOTON. MOKHO JTM CUUTATh JaHHYIO PEaKIMI0 KAYeCTBEHHON Ha 0enok?

8. Hammmmre B oOmem Buae cxemy peakuuu Oeika c areratom cBuHna (I1). Kakwe a-
aMMHOKHCIIOTHI B cOCTaBe OejKa MOXKHO OTKPBITh JAHHOM KaueCTBEHHOW peakuuei?

BbInoTHUTE YyHIPaKHEHUS
1. Hanumure cTpykTypHble (GOpMyibl OEIKOBBIX AMHUHOKHCIOT M OXapaKTepu3yiTe HX IO
OMOJIOTMYECKOI U XUMUYECKOH Kilaccudukanuu.

2. HpI/IBC,Z[I/ITe MMPUMEPHBI PCAKUX AL-aMHUHOKHUCIIOT, UHOT'ld BCTPCHAOIIUXCA B OcnKax.

3. Kakue OelKoBbIE aMHUHOKHCIIOTHI SIBISIOTCS IMPOU3BOAHBIMHU: a) ApOMATHUYCCKUX KHUCJIOT, 6)
reTCPOHUKINYCCKHUX KHCIOT?

4. Hanummre GopMyibl IPUPOIHBIX aMUHOKUCIIOT, aMH/JIbI KOTOPBIX UTPAIOT BaXKHEHUIIYIO POJIb B
OMOXMMHUHM JKUBBIX OpraHu3MoB. IlpuBenute (opMynsl 3THX aMUIOB M OXapaKTEpU3YHTE HX
OMOJIOTHYECKYIO POJIb.
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5. Kakue 6enxoBbie aMUHOKHCIIOTHI B PACTBOPE AAOT KUCITYIO PEAKITHIO:
a) MOHOAMHUHOMOHOKapOOHOBEIE

0) MOHOAMUHOIUKAPOOHOBBIE

B) TMAaMHUHOMOHOKapOOHOBBIE?

6. CoctaBbTe (hOpMYILy IUIIENTHAA, COCTOSIIEr0 U3 OCTaTKOB AMHUHOKHCIIOT — aJlaHWHA U JIeHIIMHA
(2-aMuHO-4-METUITICHTAHOBOM KHCJIOTBI).

7. Hanumure cxeMmy peakliMy MMApoan3a TPUIIENTUAA — aJlaHWUICHIMITIUIMHA.

8. Hanmmure ypaBHEHHsI PEakIUil IIyTaTHOHA C: a) HUHTHAPUHOM; 0) TUAPATOM OKHUCH MEIU B
LIEJIOYHOM cpelie.

9. CocraBbTe opMyny AUMENTHU]IA, COCTOSIIETO U3 OCTATKOB aMUHOYKCYCHOM KUCIOTHI (TJIMIIMHA)
U 2-aMUHO-3-TUAPOKCUITPOTIAHOBOW KHUCIIOTHI (CEPHHA).

10. Hanummre cxeMy peakIuu THAPOJIW3a TPUIENTHAA — TIWIWICCpWIaTaHuHa (JIlaHuH —
2-aMHHOIIPOTIAaHOBAS KHCIIOTA).

TecToBBIC 3a71aHNUA;

1.CepThIBaHME CIMpaNIU B KIIYOOK-«TTIO0YITY» XapaKTepH3yeT:
a) TIEPBUYHYIO CTPYKTYpY Oeska

0) BTOpUYHYIO CTPYKTYPYy O€ejKka

B) TPETHUYHYIO CTPYKTYpY OeliKka

I') YETBEPTUYHYIO CTPYKTYpY OeiKa

2. IIpu ropennn 6€IKOB OLIYIIAETCS 3amax:
a) TYXJIBIX SIHII]

0) aMmMHaka

B) »KEHOTO 1epa (pora)

T') TOPEJIOil pe3nHbI

3. TlosiBneHne >KENTOH OKpAacKW IpH B3aMMOJEHCTBHM pacTBOpa Oelka ¢ KOHIEHTPUPOBAHHOMN
a30THOM KMCIOTON yKa3bIBAaeT HA HAJMUUE B O€JIKe OCTATKOB AMUHOKHCIIOT, CO/IEPIKaIlINX:

a) rpymmy -SH

0) rUIPOKCUIIBHYIO TPYIIITY

B) OC€H30JIbHOE KOJIBIIO

T) albACTUAHYIO TPYIITY

4. benku, 3aIMIIAIONIAE OT MPOHUKAIOUIUX B KIETKY OaKTepuit:
a) TeMOTJIO0HNH

0) aHTHTENA

B) (hepMeHTHI

') aHTUTOKCHHBI

5. benku MOXHO OOHAPYKUTH:

a) KCAaHTOTIPOTENHOBOM peaKIuei T) C MOMOIIIBIO ITEPMaHTaHaTa Kaaus
0) JmeficTBHEM WHAMKATOPA ) ¢ TIOMOIIBIO0 OMYPETOBOM peakiuu
B) 10 TIOSIBJICHHIO 3aIrmaxa Mpu CKUTaHuU €) C MIOMOIIBIO PEAKIUH «CePEOPSTHOTO 3epKajiay

6. Kakue yrBepkieHus o 6ekax BEpHbI?
a) OeJNKH THAPOIU3YIOTCS 10 aMHUHOB
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0) B MakpoMoJIeKyJie Oelka MPUCYTCTBYIOT MENTHIHBIE CBSI3U
B) IIPH THIPOJIM3E OCITKOB 00Pa3yrOTCs aMUHOKUCIIOTHI

') B MAKpOMOJIEKYJIe OEITKOB MMPUCYTCTBYIOT BOAOPOAHBIE CBS3H
1) C a30THOW KUCIOTON OCJIKU JAI0T YSPHOE OKPAIINBAHHE

¢) ocHOBHast (DYHKIIHsI OCIIKOB B OPraHU3ME - SJHEPTreTHUECKas

7. TlpoctpancTBeHHas KOH(pUTypamusi OETKOBON MOJIEKYIIbI, HATOMUHAIOMIAS CIUPAh (BTOpUIHAS
CTpYKTYypa Oernka), oopazyercs Oiarogapsi MHOTOUYHCICHHBIM:

a) TUCYIb(UIHBIM CBS3SIM

0) MeNTHUIHBIM CBS3SIM

B) BOJOPOJAHBIM CBSI3SIM

T') CJI0)KHOA(DUPHBIM MOCTHKAM

8. [Iporecc HEOOPATUMOTO CBEPTHIBAaHUS OCIIKOB HA3bIBACTCS:
a) IeHaTyparus

0) moMMepu3anus

B) MOJIMKOHICHCAITUS

') THOpHUAU3AIUS

9. CtpykTypHasi 0COOCHHOCTh MOJICKYJI aMHHOKHUCIIOT, OTJMYAIONIAs UX APYT OT Ipyra:
a) pauKan

0) amuHOTrpynmna

B) KapOOKCHUJIbHAS TPYIIa

') HUTpOrpymma

10. B mepBuYHOM CTPYKType MOJEKYJd OelKa OCTaTKM aMMHOKHCIIOT COEAMHEHBI MEXay co0oii
MOCPEJACTBOM CIIEIYIOIIEH XUMUYECKOM CBSI3U:

a) qucynbhuaHas

0) menTuaHAS

B) BOJIOPOJIHAS

I') MOHHAs

11. Cunre3 0eaKoB MPOUCXOAUT B OpraHOMAaX KJIETKH, HA3bIBAEMBbIX:
a) XJIOPOIIJIACThI

0) pubOCOMBI

B) MUTOXOHIPUH

r) annapar ['onbaxu

12. TTepBbIM OeTKOM, Y KOTOPOTO YIAIOCh pacIIM(ppOBaTh IEPBHUHYIO CTPYKTYPY (B 1954 1.), ObLI:
a) Ka3euH

0) UHCYITH

B) IJTMAJIMH

') KepaTHUH

13.[lpn pmelcTBUMHM KOHIICHTPUPOBAHHOW Aa30THOW KHCIOTHI Ha OenKkH (KCAaHTONMPOTEHHOBAS
peaxiysl) HOSBISAETCA:

a) KEJITOe OKpaIIMBaHHe

0) KkpacHO-(uoJIeTOBas OKpacka

B) UEpPHBIN 0CAIOK

I') 0CaJ0K roIyooro 1sera

14. Penarypanus — 310 npouecc:
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a) HapyIICHUE eCTECTBEHHOM CTPYKTYpHI OenKa
0) BOCCTAHOBJICHHUSI €CTECTBEHHOM CTPYKTYpHI Oelka

15. Beibepute O6€0K, BBIMOTHSAIOMNWNA TPEUMYIIECTBEHHO CTPYKTYPHYIO (DYHKITHIO
a) KoJutareH

0) kaTayiaza

B) aKTHH

I') raMMa-TJIO0yJIMH

Jlureparypa:

1. Trwokaekuna H.A., baykos I0.U. buooprannueckas xumus. - M. 1985, 1. 16, c. 320-349, (1991,
ra. 11, c. 334-376.

2. PykoBOACTBO K 1a0OpaTOPHBIM 3aHATUAM 1O Onooprannueckoit xumud. [log. pen. TrokaBkuHON
H.A. - M. 1985, tema 3.1, c. 184-201, om. 52-54,

3. Tepneit A. CoBpemenHas opranndeckas xumus. - M. 1981, 1. 2, rin. 25, ¢. 399-412.

4. PobGeprc JIx., Kacepro M. OcHoBHI opranndeckoit xumun. - M. 1978, 1. 2, ri1. 20, c. 114-133.

5. Jlenunmkep A. buoxumus. - M. 1976, ra. 11, c. 62-75, rn. V, c. 102-125, . VI, c. 128-147.
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Tema: YT IEBO/JIBI

Heas 3ansTHA: CHOPMHUPOBATH 3HAHKS O CTPOCHUH M CBOMCTBAX BaKHEHIINX yrieBoAoB. M3yuuTs
ux Kiaccudukanuioo, cBoiictBa u crpoeHue. CPopMHpPOBATH 3HAHUS CTEPUOXUMHUYECKOTO CTPOEHUS,
TAyTOMEPHbIX (OPM ¥ BaXHEHUIIMX CBOMCTB MOHOCAaXapHIOB KaK OCHOBY ISl TMOHHMMAaHHS UX
MeTa0OJMUECKUX MpEeBpallleHUuil B OpraHu3Me, a TakkKe A M3y4eHHUs CTPYKTYPHOH opraHusanuu
JFCaxapuI0B, MOJIMCaXapUI0B, B3AUMOCBSA3b UX CTPYKTYPHI C OMOJIOTHUECKUMH (DYHKITUSMH.

Llesb 1esITeILHOCTH CTY/IEHTOB HA 3aHATUH

Cmyoenm 0ondicen 3Hamy:

a) DHaHTHOMEpHI. 6-JlMacTepeoMepsl.

0) OtHocutenbHas koHpurypamnus. D- u L-Ctepeoxumudeckue psibl.

B) MoHnocaxapubl. CTpoeHHEe U cTepeon3oMepusi. XUMHUECKHUE CBOMCTBA MOHOCAXapU/I0B.
r) [lonucaxapuapl. Baxueiiiue npeacTaBUTeNy NOIMCaXapua0B, UX XUMUYECKUE CBOMCTBA.

Cmyoenm Oondcen ymemsn:

a) Mcnonp3oBath 3aHaHue AJ11 00BACHEHUS OMOIOTMYECKUX (PYHKIMH YTI€BOIOB.
6) IloaTBepxaaTh ypaBHEHUSIMU PeaKLIUH XUMHU3M OMOJIOTHYECKUX MTPOLIECCOB.

B) [IncaTth cxembl KOH()OPMAIIMOHHBIX MTPEBPAILICHUH U OOBSICHATH BUIBI N30MEPHH.

Bonpocsl 11 npoBepku 6a30BOro (MCX0HOI0) YPOBHS:

1. YrneBoabl, ux nmpupoja u 6MOIOrHYecKoe 3HaUCHHE.
2. Knaccugukanus yrieBo10B.
3. [IaTuuieHHbIe U MECTUYICHHBIC TETEPOIMKIIBI — ITUPaH U (ypaH, CTPOCHUE U CBOMCTBA.

Teopernyeckas 4acrb

YFJ'ICBOI[BI BXOJAT B COCTaB KIJICTOK U TKaHEH Bcex PaCTUTCIIbHBIX U JKUBOTHBIX OPraHU3MOB. Onu
UMEIOT 0OJIbIIIOE 3HaYEHNE KaK UICTOUHUKU SHEPTUU B METAa00JIMYECKUX MPOLECCaX.

YFJ'ICBOI[BI CJIy’KaT OCHOBHBIM HWHIPCAUCHTOM IWUIOW MIJICKOIIUTAIOMHNX. O6HICI/ISBGCTHBII>1 nux
IIPEJCTaBUTENb - TIJIIOKO3a - COJAEP)KUTCS B PACTU- TEIbHBIX COKaX, MJOAax, (GpyKTaXx MU OCOOEHHO B
BUHOTpajie (OTCI0Jla €e Ha3BaHWE - BUHOTPaAHbIM caxap). OHa sBisercs o0sf3aTeIbHbIM KOMIIOHEHTOM
KPOBH M TKaHEW KUBOTHBIX U HEMOCPEACTBEHHBIM HCTOYHUKOM DHEPTHH JUIsl KIIETOUHBIX PEAKIIUIA.

VYraeBoasl 00pa3yroTCs B pacTEHHSIX B Ipouecce (GOTOCUHTE3a U3 TMOKCHIA yriaeposaa u Boabl. s
YeJI0BEKa OCHOBHBIM HCTOYHUKOM YTJIE- BOJIOB SIBIISIETCS] pACTUTENIbHAS MUIIA.

VYTaeBoasl JENATCS Ha MOHOCAxapuosl U noaucaxapuosi. MoHOcaXxapuibl HE THUAPOIU3YIOTCA C
oOpa3oBaHueM Oosee NPOCTbIX yriueBoJoB. CHocoOHBIE K THAPOIU3Y MOJUCAXapUAbl MOXKHO
paccMaTpuBaTh Kak IPOAYKTHl TOJIM- KOHJAEHCAllMM MOHOcaxapuaoB. llonmmucaxapuiubl sBISIOTCS
BBICOKOMOJICKYJIAPHBIMU COCAMHCHUAMH, MAKPOMOJICKYJIBI KOTOPBIX COACpKAT COTHH W TBICAYU
MOHOCAaXapuAHbIX OCTaTKoB. IIpoMexyTouHyio Tpymnmy MeXAy MOHO- U MOJHCcaxapuaaMu
COCTABIIAIOT oaucocaxapuodwst (0T Tpeu.0ligos -  HeMHOro), HUMEIOIIHE OTHOCHUTEIBHO HEOOJIBIIYIO
MOJIEKYJISIPHYIO Maccy.

CocraBHasi 4acTh TMPUBEICHHBIX BBINIE HA3BaHUH - caxapuowvl - CBS3aHA C YHOTPEOISIONUMCS /10
CHX TOp OOILIMM Ha3BaHUEM YTIIEBOJIOB - caxapd.

Monocaxapuabl. CTpoeHHne U cTepeou3oMepusi

Mounocaxapupbl, Kak IpaBUjIo, MPEACTaBIAIOT co00il TBEpAbIE BEIIECTBA, XOPOILIO PACTBOPUMBIE B
BOJIE, IUIOXO - B CIHPTE M HEPacTBOPHUMBIC B OOJIBIIMHCTBE OPraHUYEeCKUX pacTBoputeneil. [loutu Bce
MOHOCaxapubl 00JIaAAI0T CIAAKUM BKYCOM.
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Monocaxapuapl MOTYT CYIIECTBOBaTh KaK B OTKPBITOW (okcodopme), Tak W B IUKIHYIECKHX
¢dbopmax. B pactBope 311 n3oMepHbIe POPMBI HAXOIATCS B TMHAMUYECKOM PaBHOBECHUHU.

Omkpoimsie  ¢hopmwi. MoHOCaxapuapl  (MOHO3BI)  SBISIOTCS  reTepo(yHKIIMOHAITbHBIMU
COCIUHEHUSAMH. B HMX MOIIeKynax OJHOBPEMEHHO cojaepkarcs KapOOHWIbHAs (aldbJCTUAHAS WU
KETOHHAsl) M HECKOJIbKO THUIAPOKCWIBHBIX TPYII, T. €. MOHOCaXapuIbl TNPEICTaBIAIOT COOOH
MOJIMTHAPOKCUKAPOOHWIBHBIE  COSAUHECHHS - NOAUSUOPOKCUATILO2UObL U NONULUOPOKCUKemOonbl. OHI
HMEIOT HEPA3BETBICHHYIO YTJICPOIHYIO LICTIb.

Mounocaxapuapl KJIAaCCUUIUPYIOT € Y4ETOM TPUPOILI KapOOHWILHOW TPYIMIBI W JTHHBI
yriepoaHor nenu. MoHocaxapubl, COJEP)KAIIUE alb- JCTHIHYIO TPYIIY, Ha3bIBAIOT dl1b003aAMU, A
KETOHHYIO Tpyniy (OOBIYHO B TOJIOKEHHH 2) - kemosamu (CyPPUKC -03a TPUMEHSIOT IJsl Ha3BaHUUN
MOHOCAaXapuJ0B: TJIIOKO03a, TajakTo3a, Ppykro3a u T. A.). B obmem Bujae CTpoeHHE abJ03 U KETO3
MOJKHO TIPEJICTaBUTh CIEAYIOIIIM 00pa3oM.

CH,OH
H. 0 2
\ C# ?20
I
(CHOH), (CHOH),
CH,OH CH,0H
anbIo3H (n = 1-8) KeTo3wl (n = 1-7)

B 3aBucumoctu or JumHBI yriepojaHoi nenu (3-10 aToMoB) MOHOcaxapuIbl JIEIST Ha TPUO3BI,
TETPO3bl, IEHTO3bl, '€KCO3bl, FeNTO3bl U T. A. Hanbosnee pacrpocTpaHeHbl IEHTO3bI U TEKCO3bI.

Crepeonzomepus

MoJtekyiibl MOHOCaXapHUI0B COJIEPIKAT HECKOJIBKO IIEHTPOB XUPATBHOCTH, YTO CIY)KUT MPHIUHOM
CYLIECTBOBAHMSI MHOTHX CTEPEOM30MEPOB, OTBEYAIOIIUX OJHOM M TOW K€ CTPYKTypHOU (opmye.
Hampumep, B anbJI0reKco3e UMEIOTCS YeThIpe aCHMMETPHUYECKHUX aTOMa yriiepoja W € COOTBETCTBYIOT
16 crepeomsomepos (2%), T. e. 8 map sHaHTHOMEPOB. 110 CPABHEHHIO C COOTBETCTBYIOIIMMHE aTbI03aMH
KETOTEKCO3bl COZEpPKAT Ha OJWH XUPAJIBHBI aToM yTiepojia MEHBIIIE, IOITOMY YHCIIO CTEPEOU30MEPOB
(23) yMEeHbIIaeTcs 10 8 (4 mapbl SHAHTHOMEPOB).

OTKpbIThIE (HEIMKINYECKHE) (POPMbI MOHOCAXapHUI0B H300paXKatoT B BHUJIE€ MPOECKIIMOHHBIX (hOPMYIT
@umiepa. YriuepogHyr ILeNb B HHUX 3alMCBIBAIOT BEPTUKAIBHO. Y aibl03 HABEPXy IOMELIAOT
aJIBJIETUAHYIO TPYIIY, ¥ KETO3 - COCETHIOI ¢ KapOOHMIIbHOM NMEpBUYHYIO CHUPTOBYIO rpymmy. C 3Tux
IPYII HAYMHAIOT HYMEPALUIO LEIIH.

KAPBOHW/IbHAA TI'PYIIIIA

/ ™

AJIBJAETMIHASA KETOHHAS
ATHTOTIEATO I ATEIOTERCOIH KeromenToant Ketorexcosnt

1 CH=0 CH=0 CH,0H CH,0H

2 *éHOH *(EHOH (I,e 0 ('z 0

3 ‘(::HOH ‘(:JHOH ‘(IILHOH ‘(lllHOH

4 *CHOH *CHOH *C|HOH *(I:_HOH

5 CH,0H *CIJHOH CH,0H *(|3HOH

6 CH,;0H CH,0H
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st 0603HaueHus cTepeoXuMun ucnonbdyercs D,L-cucrema. OTHeceHne MoHocaxapuaa Kk D- nin
L-psny mpoBoasST 1O  KOH(Urypaluum  XUpaJbHOTO  LEHTpa, Hauboiee  yAajJeHHOro  OT
OKCOTPYIIIIBL, HE3AGUCUMO — OM  KoH@ueypayuu  ocmanbHulx  yewmpog!  Jlng  TEHTO3  TakuM
«omnpenensaouum» HeHTpoM sBisgercs atoM C-4, a nna rekco3 - C-5. Ilomoxkenue rpynmel OH 'y
IIOCJICAHETO LEHTPAa XUPAJIbHOCTH CIpaBa CBUIETEIBCTBYET O IPUHAUIEKHOCTH MOHOcaxapuaa kK D-
psany, cieBa - K L-psmy, T. €. MO aHAJIOIMM CO CTEPEOXMMHUYECKHM CTAaHAAPTOM - TJIMLEPUHOBBIM
aJIbJIETUJIOM.

N3BecTHO, 4TO [Isi 0003HAYCHHS] CTEPEOXUMHUYECKOTO CTPOCHHSI COCIUHEHUH C HECKOJIbKUMHU
LEHTPaMU XUPaJIbHOCTH YHUBepcallbHOH sBisieTcss R,S-cucrema. OgHako IpoOMO3JKOCTH IMOTY4aeMbIX
[IPU 3TOM Ha3BaHUU MOHOCAXaPHUIOB OrPAHUYMUBACT €€ MPAKTHUYECKOE IPUMEHEHHE.

BonbIIMHCTBO MPUPOIHBIX MOHOCAXapuA0B MpUHAICKUT K D-psagy. M3 anpmonmeHTo3 yacto
BcTpeuatorcs D-pubo3a u D-keuno3sa, a u3 keroneHTos - D-pudynosa u D-keummynosa.

OOmue Ha3BaHMS KETO3 00pa3yroTcs BBeAeHHEeM cydduKca -y B Ha3BaHUA COOTBETCTBYIOIIMX
aNbJ103: pu003e COOTBETCTBYET pHOY103a, KCHIIO3€ - KCHJYJI03a (M3 3TOT0 NpaBMiIa BBINAAAaET HA3BaHUE
«(hpyxTo3ay, KOTOPOE HE UMEET CBSI3U C Ha3BAaHHUEM COOTBETCTBYIOIICH alb03bI).

HAWBOJIEE BAXHBIE TTEHTO3H
AJIBAOTIEHTO3bI KETOIMNEHTO3bI

] CH=0 CH=0 (|:1120u CH,OH
2 H—T—OH H—1—OH C=0 IC=O
3 H OH HO H H——OH HO——H
4 H—T—OH H—1—OH H——OH H——OH
5 CH,OH CH,0H CH,OH CH,0H
D-pubo3a D-KCHIIOGd p-pubyioaa D-KCHIYN034
Onumepsl OnumMepsl

Haubonee pacnpoctpaHeHsl B pupoe anbaorekco3sl — D-riroko3a, D-ranakroza u D-manHO3a, a
U3 Kketorekcos - D-dpykro3a.

HAWBOJIEE BAXHBIE 'TEKCO3bI

ANTBAOTIEKCO3bl KETOIEKCO3hbI
CH=0 CH=0 CH=0 (|JH20H
HO——H H—r—OH H——OH C=0
HO——H HO——H HO——H HO—T—H
H——OH H——OH HO—T—H H—1—OH
H—T—OH H—T—OH H—T—OH H——OH
CH,OH CH,0OH CH,0H CH,0OH
D-MAHHO34 D-TITOKO3a D-TaTAKTO3a n-hpyKTO3a
Onumepsl OnuMepsl
Hunacrepeomepsbl

Kak BumHO M3 mpuBeIEHHBIX BbINE (HOpPMYJ, cTepeon3omMepHbie d-ampaoreKco3bl, paBHO Kak d-
aIbJIONIEHTO3bl M d-KETOMEHTO3bl, SBJSA- IOTCS auactepeomepamu. Cpeau HUX €CTh Takue, KOTOphIe
OTJIMYAIOTCS KOH(PUTYpAIMeld TOJIBKO OJHOTO IEHTpa XUPATbHOCTU. JlmacTepeomMepsl, pa3Indaroifecs
KoH(UTyparuei  TOJIBKO OJIHOTO aCUMMETPUYECKOTO  aToma  yriepoja, Ha3bIBAIOTCSA
anumepamu. JMAMEPbl - YaCTHBIN ciydail aumactepeomepoB. Hampumep, d-rmokosza um d-ramakTosa
OTIUYAIOTCS IPYT OT JApyra TolbKo KoH(urypamueir aroma C-4, T. e. aBusAwTcs snumepamu mno C-4.
Amnanornuno d-rimroko3a u d-manHo03a - 3numepsl o C-2, a d-pubo3a u d-kcmnosa - o C-3.
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Kaxnoii anbno3e d-psima cOOTBETCTBYET SHAHTHOMED 1-psiia ¢ TPOTUBOMOIOKHOW KOHPUTYparuen
BCEX IEHTPOB XHPAILHOCTH.

CH=0 CH=0
H——OH HO——H
HO——H H——OH
H——OH HO——H
H——OH HO——H

CH,OH CH,O0H
D-IJIIOKO3a L~III0KO03a

Huxnauyeckue ¢opmbl. OTKpbIThIe (GOPMBI  MOHOCAXapUIOB yAOOHBI JJIsi PAcCMOTpPEHUs
IIPOCTPAHCTBEHHBIX OTHOLIEHUH MEXAy CTEpEOM30MEpPHBIMH MOHOcaxapuaamu. B neilcTBUTENnbHOCTH
MOHOCaXapubl MO CTPOCHUIO SBIAIOTCA yukiuueckumu noayayemanimu. O6pa3zoBaHue LUKINYECKUX
dbopM MOHOCaXapHIOB MOXHO MHPEICTaBUTh KaK pe3yJabTaT BHYTPHUMOJIEKYJISIPHOTO B3aMMOJCHCTBHS
KapOOHUJIbHON U TUPOKCUILHON TPYIII, COJIEPKAIINXCA B MOJIEKYJIe MOHOCAaXapu/a.

NOAYAUSMaA LB
2udpoxcun R
o T (l)H
N V. AN x
/ C(CHOH),C (H =—>= JC(CHOH)C
OH H
0
MONHTHAPOKCHATRICTHA LHKITHICCKWI TTONTYAucTans

[lonyaneranpHyt0 TUIPOKCWIBHYIO TPYyNIy B XHMHMM YIJIEBOJAOB HAa3bIBAIOT 21uKko3uoHoul. I1o
CBOWCTBaM OHA 3HAYMTEIBHO OTJIMYAETCS OT OCTAIBHBIX (CIIMPTOBBIX) TUAPOKCUIBHBIX TPYIII.

B pesynpraTe nmxnmzanuu 0o0pa3yroTCsi TEpMOJMHAMUYECKH Oosiee ycToiluuBbIE (ypaHO3HbBIE
(mATHYJIEHHBIE) U MHUpaHO3HbIE (IIECTUWIEHHBIE) UMKl Ha3BaHMs IMKIOB MPOUCXOAAT OT Ha3BaHUM
POJCTBEHHBIX T€TEPOLMKINYECKUX COCTUHEHNH - (hypaHa U UpaHa.

DO
0 0

dypan TIMpaH
O6p830BaHI/IC 3TUX MOUKIOB CBiA3aHO CO CHOCO6HOCTBI-O yrHeI)OIIHLIX ueneﬁ MOHocaxapI/II[OB
MPUHUMATH JOCTATOYHO BBITOJIHYIO KIICITHEBUIHYIO KOH(opMmaluioo. Benencrsre 3Toro B mpocTpaHCTBE
OKa3bl- BAOTCS CONMKEHHBIMH allbAeruaHas (MM KeTOHHAs) U TuapokcuibHas npu C-4 (wim npu C-5)
Ipynmnsl, T. €. T€ (PYHKIMOHAIbHBIE TPYMIbI, B pe3yjbTaTe B3aUMOAECUCTBUSI KOTOPBIX OCYIIECTBIISETCS
BHYTpI/IMOJ'ICKYJISIpHaSI IMUKJIIN3alus. ECJ’II/I y AJIbJOTCKCO3 B peaKLlI/IIO BCTyl'II/IT l“I/II[pOKCI/IJ'IBHaH rpynna

npu C-5, TO BO3HHMKaeT MOJyaleTallb C MECTHUJICHHBIM MUPAHO3HBIM LUKIOM. AHAJIOTMYHBIM LUK Y
KETOTeKCO3 MOJIy4aeTcs MPU y4acTUU B peakIuy I'MIPOKCUIbHOM rpymisl npu C-6.
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——————  iukosudnas epynna OH e —

H——OH Hst, O=. HO—1—H
H——OH 3% H——OH
HO——H H——OH \ \ HO——H
H——OH HO——H i H——OH
H—={—0 — H——OH / ; H-d— 0 —
CH,OH H=T—0-H CH,OH
CH,0H
Q-D-TMIOKOITAPAHO3a D-TJIROK03a B-D-TMOROMHPaHO3a
(uuxnuieckan dhopma) (oTkprTas dopma) (unkinuucckas hopma)

B Ha3zBanusax mukinyeckux GopMm Hapsaay ¢ Ha3BaHHMEM MOHOCAaXapHia YKa3bIBAIOT pa3Mep ILMKIIa
CJIOBaMH nupano3a v @gypanosa. Eciu B 1IUKIU3alMKM Yy albJ0TEKCO3 YYaCTBYET THUIPOKCUIIbHAS
rpynna npu C-4, a y ketorekco3 - npu C-5, To MoIy4aroTcs MoJlyareTaii ¢ NATUWICHHBIM (ypaHO3HBIM
ITAKIIOM.

Y ¥
H—1—OH H\3$,0 ~-._ HO—1—H
H——OH 1 H——OH
HO——H H=——OH '} HO——H
H-4—0 HO——H " H-Y4—0
H——OH H=—O0-H" H——OH
CH,0H H™—OH CH,OH
CH,OH
a-D-raokohypaHosa D-IIOKO3a B-p-rmoxodypaHosa
(umxamicckas hopma) (oTkpsiTas hopma) (umxnuueckas dhopma)

B muknmnueckoit popme co3maeTcst JOMOTHUTEIbHBIN LIEHTP XUPATBbHOCTH - aTOM YIJiepoJia, paHee
BXOJIUBIIMHI B cOCTaB KapOOHUIIbHOW rpynnsl (y anpao3 310 C-1). DTOT aToM Ha3bIBAIOT AHOMEPHBIM, &
JIBa COOTBETCTBYIOIIUX CTepeou3oMepa - o- U f-anomepamu (puc. 1). AHOMEpBI MPeICTaBIAIOT COOOM
YaCTHBIN CIIy4aid SIIUMEPOB.

Paznuunbple KOH(UIypalluM aHOMEPHOTO aTroMa YIJepoAa BO3HMUKAIOT BCIEACTBHE TOTO, YTO
aNbJETUIHASL TPYIIa H3-32 MOBOPOTa BOKPYr o-CBsi3U (C-1-C-2 arakyeTrcss HYKICOPWIHHBIM aTOMOM
KHucaopoaa (akTHUECKH ¢ pas3HbIX cTopoH (puc. 1). B pesynbrare oOpasyroTcs Mosyanerand c
MIPOTUBOMOJIOKHBIMH KOH(DUTYpaIUsIMU aHOMEPHOT'O LIEHTPA.

Dopmy.sl Xeyopca

Huknuyeckue GopMbl MOHOCAXapHI0B M300pa)atoT B BHJIE MEPCIEKTUBHBIX (opmyn Xeyopca, B
KOTOPBIX ILMKIBl TOKa3bIBalOT B BHUJAE IJIOCKUX MHOTOYIOJBHHUKOB, JEXaIlUX MEePHeHIUKYIAPHO
IJIOCKOCTH PUCYHKA. ATOM KHCJIOPOJa pacrojiaraioT B MHUPaHO3HOM IMKJIE B JaJIbHEM NPaBOM YTy, B
(bypaHO3HOM - 32 MJIOCKOCTHIO LMKJIa. CHMBOJIBI aTOMOB YTJIepo/ia B IMKJIAX HE YKa3bIBAIOT.

0O

IMHPAHO3HBIH ITHKI (ypaHO3HEI 1THKI
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s mepexona k ¢popmynam Xeyopca HUKIHYECKyIo (hopmyny Pumepa nmpeoOpasyroT Tak, YTOOBI
aTOM KHCJIOpO/Ia IIUKJIA Pacrojarajicsi Ha OJIHOW MPSMOW ¢ aTOMaMH yIiiepojia, BXOISIIMMHU B IIUKII. DTO
MOKAa3aHO HMKE Ha MpHuMepe o-0-TIIIOKONMpaHo3bl MyTeM JABYX IMEpecTaHoBOK y atoma C-5, 4To He
M3MEHSET KOH(PUTYPAIHIO 3TOT0 aCHMMETPUYECKOro IIeHTpa. Eciu npeodpa3oBannyro Gopmyiny Durirepa
PacIoNIOKUTh TOPU3OHTAIBHO, KaK TPEOYIOT MpaBmiia HamucaHus Gopmyn Xeyopca, TO 3aMECTHTENH,
HAXOJIMBIIMECS CIIPaBa OT BEPTHUKAIBHOW JIMHUU YTIIEPOTHON IEIH, OKXKYTCS MO/ INIOCKOCTHIO IHUKJIIA, &
T€, YTO OBLIU CIIEBA, - HAJ[ TOU IIOCKOCTBIO.

VY d-anmpnorekco3 B nmupano3Hoi hopme (1 'y d-anbaornentos B pypanoznon popme) rpynma CH,OH
BCErJa pacrojiaraeTcsi HaJa IUIOCKOCThIO IIMKIJIA, YTO CIY)XKUT (opManbHbIM npu3HakoMm d-psaa.
['muko3uaHas THAPOKCHITBHAS TPYIINA Y 0-aHOMEPOB d-aJibJ]03 OKa3bIBACTCS 0] INIOCKOCTHIO IHKJIIA, Y [3-
AHOMEPOB - HaJl TNTIOCKOCTBIO.

a-p-IJIHIOKOIMUPAHO3A

. — g —
H-4—0H H—— OH ®CH,OH = Hao
H——OH H——OH HS S
HO—{—H = HO—H |= ,

H——OH —— 011 ! .
H-—0— uoél::—:'—( el T s WY

"L'CHQOH o H OH

dopmynst Duiepa dopmyna Xeyopca

(oberunas popma) (nocae dsyx nepecmanocox npu C-5)

C nensio ynpomeHus B popmynax Xeyopca 4acTo HE W300pakalOT CHMBOJIBI aTOMOB BOJOPOJA U
UX CBA3U C aToMaMu yriaepoja uukia. Eciu peubr MaeT o cMeCM aHOMEPOB HIIM CTEPEOU3OMEpE C
HEU3BECTHON KOH(Urypaleii aHOMEpHOro IEHTpa, TO IMOJIOKEHHE TIuKo3ugHoW rpymmel OH
0003HAYarOT BOJIHUCTOMN JIMHUEH.

d-raokonupanosa

CH,0H CH,OH CH,0H
O QO OH O
H H H OH
HO OH HO HO
OH OH OH
~-AHOMED p-amomep (fez ymoNHenRuR KONIREVNIIL

GHOMEPHO2D WEHIM )

IukJ10-0KCO-TAyTOMEpHUS

B tBepaoM cocTOsIHMM MOHOCAaxXapHibl HAXOAATCA B IUKIMUEcKoi ¢popme. B 3aBucumoctu ot TOrO,
U3 KaKoro pacTBopuTens ObLIa MepeKpucTaii3oBaHa d-TiIOKO3a, OHA MOJydaercs Jimbo B Buie a-d-
[JIFOKOMUPAHO3bl (M3 CIHpTa WM BOJBI), J1O0 B Buae [-d-rirokonupaHossl (u3 mupuaunHa). OHU
pa3IMyaroTCs BEIMYUHON YIJIa YACJIBHOIO BPALLCHUS [a]DZO, a umenno +112° y a-anomepa u +19° y B-
aHoMmepa. Y CBEXENPUTOTOBICHHOIO0 pacTBOPA Ka)KAOro aHOMEpa IIPU CTOSHUU HAOII01aeTCsl U3MEHEHUE
YIEIbHOTO BPALIEHUS J0 JTOCTHIKEHUS MOCTOSHHOIO, OJUHAKOBOTO JJIsi TOTO M APYTOro pacTBopa yria
Bpaienus +52,5°.

M3MeHeHne BO BPEMEHHM YIUIa BpallleHUs IUIOCKOCTU MOJSpU3ALMM CBETa PacTBOpPAMM YIJIEBOJOB
Ha3bIBAIOT Mymapomayueti.
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XuMHYeCcKasi CyITHOCTh MyTapOTaIlMH COCTOUT B CIIOCOOHOCTH MOHOCAXapHJIOB K CYIIECTBOBAHHIO
B BHJC PAaBHOBECHOIl CMECH TayTOMEPOB - OTKPBITOH M LuKiIndeckux (opm. Takoll BHI TayromMepuu
HAa3bIBACTCS YUKILO-OKCO-MAYMOMEPUELL.

B pactBopax paBHOBECHE MEXAY YETHIPbMSI IHUKIMYCCKUMU TayTOMEpaMHd MOHOCAXapuiIoB
yCTaHABIIMBACTCS Yepe3 OTKPBITYIO (popMy - okcodopMy. B3anmonpeBparienue a- 1 3-aHOMEpOB JIpyr B
ApyTa yepes Mpo- MEeXXYTOYHYI0 OKCODOPMY Ha3bIBACTCAAHOMEPUIAYUEIL.

Takum oOpazom, B pacTBope d-TiiroKo3a CyIIECTBYET B BUJAE TayTOMEpOB: OKCO()OpPMEI U a- U f3-
AHOMEPOB MHPAHO3HBIX M (HYPaHO3HBIX IUKINICCKHX HOPM.

CXEMA TAYTOMEPHBIX MPEBPAIIIEHUU D-TJTIOKO36I

H,OH
’ CH,OH
5 0
|
m \ 'CH= o / OH
OH \ H / OH
a-D-rmokodypanosa (<0,1%) HO— a-D-IOKonuMpaHoaa (36%)
20H H CH,OH
OH / \ 5}—0 OH
? OH CH20H OH 1
D-TIIOKO03a,
oTkpriTas hopma
(0,02%) OH
f-D- rmoxodrypauoaa (<0,1%) B-D-rmoxonupanosa (64%)

B cmecu TaytomepoB mpeobGianaroT mupaHo3Hble (GopMmbl. Okcodopma, a TakkKe TayTOMEphI ¢
(GypaHO3HBIMH IIMKJIAMH cOJAepXkKaTrcs B MalblX KoJudecTBax. BakHo, onHako, He abCONIOTHOE
COJIEp’KaHUE TOTO WJIM MHOTO TayTOMEpa, a BO3MOYKHOCTh MX IEpPEXoJa ApYyr B ApYyra, 4To IPHUBOIUT K
MOTIOJTHEHUIO KOJIMYECTBA «HYKHOI» (OpMBI MO Mepe €€ pacxoJoBaHHUs B KaKOM-JIHOO Ipolecce.
Hanpumep, HECMOTpsi Ha HE3HAYUTENIbHOE COAEpkKaHHE OKCO(GOpPMBI, INIIOKO3a BCTYMAeT B pPEAKIUH,
XapaKTepHBbIE JJIS allbJAECTHIHON IPYIIIBL.

AHanoruyHple TayTOMEpHbIE IPEBPAILCHUS] IPOUCXOIAT B pacTBOpax CO BCEMH MOHOCAaxXapHaaMu U
OOJIBIIMHCTBOM H3BECTHBIX OJHMrocaxapuaoB. Huke mnpuBeneHa cxema TayTOMEpHBIX MpeBpallleHHi
Ba)KHEHINIETO MPEICTaBUTENS KeTorekco3 - O-ppyKkTosbl, comepikamiericss BO Qpykrax, Melne, a TaKKe
BXOJAIIEN B COCTaB Caxapo3bl.
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CXEMA TAYTOMEPHKIX TTPEBPAIIIEHWH D-OPYKTO3H

CH,OH ,
8. T 6—0 'CH,OH
5 HO 7 HO )2
OH »
1 CH,0H HO OH
OH 2 ) OH
“‘C=0
a-D-(ppykrodypanoza HO ——H a-D-PPYKTONHPaHo3a
CHOH S il
‘ / H—4—O0H \ 6 O OH
2 “CH,0H 2
CHOH D-GpyKrosa HO CH,0OH

OH
B-p-¢pyrronmmpanosa

OH
B-p-tpyxrodyparnosa

Kondopmauuu

Harnsoaeie dopmynsl Xeyopca TeM HE MeEHEe HE OTPaKaloT peajbHOM T'e€OMETPUHM MOJEKYII
MOHOCAaXapuJ0B, IOCKOJIbKY TMSTH- W MIECTUWICH- HbIE IMKIBI HE SBIAIOTCSA IJIOCKUMHU. Tak,
IIECTUYWICHHBI MHUPAHO3HBIA IMKJI, MOAOOHO IMKJIOTeKCaHy, NpPUHUMaeT Hauboyiee BBITOJHYIO
KoH(popManuoo Kpecina. B pacnpocTpaHeHHBIX MOHOCaXapuaax OObEMHAsl MEPBUYHOCIUPTOBAS TPyIIa
CH,OH u OGOonpmIMHCTBO THAPOKCWIBHBIX TPYII HaXOASTCs B 0oJiee BBITOJHBIX SKBAaTOPHAIBHBIX
MTOJIOKEHUSIX.

N3 nByx anomepoB d-TimrokomupaHO3bl B PacTBOpe IMpeoOiagaeT [-aHoMmep, Yy KOTOPOTO Bce
3aMECTHUTENH, BKIIOYAs TOJyalleTaIbHBIA THAPOKCHUII, PACTIONOKEHBI IKBATOPUAIBHO.

KOH®OPMALIMOHHBIE ®OPMYIJ1bI
OCHOBHBLIX TAVTOMEPOB D-ITTKOKO3bI

(B hopmMyIax MpMBEACHEI HE BCE ATOMBI BOJ0OPOAA)

CH,O0H CcH,0H
OH
- HO HO
H HO CH=0 HO OH
OH OHH
a~D-HuoKonuparosa (36%) D-TITIOKO33 B-D-puokommpanoaa (64%)

Bricokoii TepMOAMHAMUYECKOW YCTOMYMBOCTHIO d-TIFOKOMHUPAHO- 3bI, OOYCIOBJICHHOW ee
KOH(OPMAIIMOHHBIM CTPOCHUEM, OOBSICHSACTCS HauOOJbIlIee PACPOCTpaHEHUE d-TIIFOKO3BI B TPHUPOJIC
Cpelu MOHOCaXapuJI0B.

KonpopmainonHoe cTpoeHre MOHOCAaXapuI0B MPeA0NpeIesieT MPOCTPAHCTBEHHOE PACIIONIOKEHNE
MOJINCAaXapUIHbIX LIeTied, POPMUPYS UX BTOPUUYHYIO CTPYKTYPY.

XHuMHYeCKHe CBOMCTBA

MoHocaxapuabl - BellecTBa ¢ OOraTtoil peakIMOHHOW CIIOCOOHOCTBIO. B MX Monekynax uMmeroTcs
clleAyIone HanOoJiee BayKHbIE PEaKIIMOHHBIC IICHTPHI:

* TOJyaleTalbHbII TUIPOKCUI (BBICIIEH IIBETOM);

* CIMPTOBBIE IMIPOKCUIIBHBIE IPYIIIBI (BCE OCTAJIbHBIE, KPOME MOTyalleTaabHON);

* kapOOHMJIbHAS TPYIIA ALUKINYECKONH (YOPMBI.
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CH,O0H

zcm
@(}H - ﬁ ,CH=0

LMETHYECKHE o~ H f-~hopMEe ATTHIITAYECEAA @pm

I'iuko3uabl

K rnuko3ugaMm OTHOCST NPOU3BOHbIE IMKINYECKUX (POPM YIIIEBOJOB, B KOTOPBIX MOJIyalleTalbHas
TMIpOKCWIbHAsg  rpymnmna 3ameHeHa rpymnmoid  OR.  HeyrneBoaHblii  KOMIOHEHT — IJIMKO3MAA
Ha3bIBAIOT aenukonom. CBsI3b MEXIYy aHOMEPHBIM HEHTpoM (B ampao3ax 31o C-1, B kerozax - C-2) u
rpynmnoit OR Ha3bIBAIOT TIUKO3UAHON. | TMKO3UIBI SBIAIOTCS AllEeTASIMUA UKITMYECKUX (OPM ajlb103 HITH
KETO3.

CH,0OH
O O—R <€------- Q2AUKOH
OH )Y
HO N 2auKo3udHaT CATH
OH

B 3aBucuMoctM  OT  pa3Mepa = OKCHAHOTO  IHMKJIA  TJIMKO3UABI  IMOAPA3JCISIOT
Ha NUpano3uosvl N ¢yparno3udsl. I TMKO3UABI TIIIOKO3bI HA3BIBAIOT INIIOKO3HMIaMHU, pUO03bI - pudo3uIaMu U
T. 1. B monHOM Ha3BaHMM TJIMKO3MIOB IOCIEIOBATEIbHO YKa3bIBAlOT HaMMEHOBaHME pajuKaia R,
KOH(HUTypaluio aHOMEPHOTO LeHTpa (o- WM [-) W Ha3BaHHWE YIJIEBOJHOTO OCTaTka C 3ame- HOH
cydpukca -03a Ha -03u0d (CM. IPUMEPHI B CXEME PEAKIIUU HIIKE).

FJ'II/IKO3I/II[BI 06pa3y10Tc51 npu BBaHMOHCﬁCTBHH MOHOCaxapuaoB CO CIUpTaMU B YCIOBUAX
KHCJIOTHOI'O KaTaJIn3a, IPU 3TOM B PCAKI[UIO BCTYIMACT TOJIBKO MMOJIyall€TaJIbHAA I'pYyIIIIa OH.

CH,OH CH,OH CH,OH
0] 0] O OCH;
H OH + CH;0OH % H + H
HO * HO OCH, HO
OH OH OH
D-TMIOKOTTPano3a MEeTHII-(L~ D= MeTI-f3-D-

LOKONHPAHO3MIL [OKOIIMPAHO3MA

PacTBOpHI IIMKO3UI0B HE MyTapOTUPYIOT.

[IpeBpameHne MOHOCaxapuja B TJIMKO3WA - CJIOXHBIA IPOIECC, MPOTCKAIONIUN depe3 psij
MOCIIEe0OBATENbHBIX peakiuii. B o0mux yeprax OH aHAJIOTWYEH MOJTYYCHHIO AIlMKIMYECKUX areTajei.
OpHako BejeICcTBHE OOPAaTUMOCTH PEaKIMU B PACTBOPE B PAaBHOBECHH MOT'YT HAXOJIUTHCS TayTOMEpPHBIC
(hOpMBI UCXOAHOTO MOHOCAXapua U YeThIpe U30MEPHBIX TIUKO3uAa (0- U -aHOMEphl GypaHO3UAOB U
MMUPAHO3UIOB).

Kak u Bce ameranu, TiIMKO3UABl THAPOIU3YIOTCS pa30aBICHHBIMH KHCIOTaMH, HO MPOSBISIOT
YCTOWYMBOCTh K THAPOJIM3Y B CIIA0OMIEIOYHONW cpefe. [ HWApoNiM3 TIIMKO3WIOB TPHBOIUT K
COOTBETCTBYIOIIMM CIUpPTaM M MOHOCAaXapujaM M TMPEACTaBIseT CO0OW peakiuio, OO0paTHYH HX
oOpa3zoBanuio. @epMEHTATHBHBIA THAPOIIN3 TIMKO3UIOB JIGKHUT B OCHOBE PACIICIIICHHS TOJMCAaXapHIOB,
OCYIIIECTBIISIEMOTO B )KHBOTHBIX OPTaHU3MaX.

87



Caoxuble 3¢upsbl

MoHocaxapuabl JIETKO alWIMPYIOTCS aHTUAPHIAMUA OPraHWMYECKHX KHCIOT, 00pa3ys CII0XKHBIC
3GUpHl C yYacTHEM BCEX THUIAPOKCHIBHBIX Tpynn. Hampumep, mpu B3aMMOACHUCTBHUH C YKCYCHBIM
AQHTHIPUZOM  TOJYYalOTCSl  AIeTHWIBHBIE  MPOM3BOJHBIE  MOHOcaxapuaoB.  CnoxHble  3(upbl
MOHOCaxapuI0B THAPOJIM3YIOTCS KaK B KHCJIOH, TaK U B IIEJIIOYHON Cpeax.

CH,OH LOA ot
Ac=-0C0-CH;
0 cty-cZ° 0
H s <® “scuycooH e
OH OAc
D-TIOKONMPAHO033 YKCYCHBIH MCHTA-(-alCTH-D-TAIOKONHPAHO3a
AHTHIPHI (MEHTIANCTAT D-LIOKOIMPAHOSEL)

Bonbiioe 3HaueHne MMEOT >(PUPHI HEOPraHWYECKUX KHUCIOT, B YacTHOCTH 3¢upbl (ochopHoit
KHCIOTBl - Qocharel. OHHM comepKarcs BO BCEX PACTUTCIBHBIX W JKUBOTHBIX OpraHu3Max W
NPEACTABISIOT cO00H MeTaboNIMYecKn akTHBHBIE (OpMBI MOHOcaxapuaoB. Hambornee BaxHyO poJb
urparoT pocdarsl d-rroKo3s! ¥ d-PPyKTO3HI.

DOOCOPATHI MOHOCAXAPUIIOB

?HZO_PQ H,
20H 2()—Po H, C=0
HO——H
H——OH
—l’() 1, H——OH
l-cboaba'r 6—¢ood)ar 1,6-mudocdar
0-D-TTIOKOMHPAHO3E D-LTIOKONMHPAHOIB D~bpPyKTOGEL

Ddupsbl CEPHOU KUCIOTHI - CYJIb(AThI - BXOAST B COCTAB MOJIUCAXapUI0B COCTUHUTEIILHON TKaHHU.

Oaurocaxapuabl

Onurocaxapu/ibl - yrieBo/ibl, IOCTPOEHHbIE U3 HECKOIBKUX OCTaTKOB MOHOcaxapuioB (ot 2 1o 10),
CBSI3aHHBIX MEXJ1y COOOM ITMKO3UIHOM CBA3BIO.

[Ipocreiimummu onurocaxapuiaMu SBISIOTCS Jucaxapuabl (0M03bl), KOTOPbIE COCTOSAT U3 OCTATKOB
JBYX MOHOCAXapHJIOB M TPEJICTaBISAIOT COOOW TJIMKO3UAbI (MOJIHBIE aleTanu), B KOTOPHIX OJUH U3
OCTaTKOB BBIMOJHSAET poJib ariaukoHa. C aneranbHON NPUPOJION CBs3aHa CIIOCOOHOCTH JUcaxapHioB
THJIPOJIM30BATHCS B KUCIIOH cpejie ¢ 00pa3oBaHuEM MOHOCaXapHI0B.

Cyl1iecTBYIOT /1Ba TUIIA CBA3BIBAHUS MOHOCAXAPUAHBIX OCTaTKOB:

* 3a cueT mnousyaneranbHoi rpynnel OH ofgHOro mMoHocaxapuaa U Jil0OOW CIHMPTOBOM TPYIIIBI
Jpyroro (B mpumepe Huxe - ruapokcuil mpu C-4); 3To rpymnna BOCCTaHABIMBAIOUINX JHCAXaPUJIOB;

* ¢ ywactueM mnodyanertagbHbix rpynn  OH  oboux  MoHOcaxapujaoB; 93TO TIpymnmna
HEBOCCTAHABIIMBAIOIIUX JUCAXapH/IOB.

ueaoccmanamm:ouqee aoccmanasausaouee
FE8EHO
Bmcranamrmmmnﬂ JACAXADUIT Hemccrauammnamnmﬂ JIRCAXapwWI
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BoccranaBiauBawuue qucaxapuabl

B sTux nucaxapuaax oJuH U3 MOHOCAXapHIHBIX OCTATKOB YYacTBYET B 00pa30BaHUM TIIMKO3HUTHON
CBSI3M 3a CYET TUAPOKCWIbHOW Tpymmbl (yamie Bcero npu C-4). B nucaxapuae umeercss cBoOoaHAs
noJryaneTajgbHass TUAPOKCHIIbHAS TPYIa, BCIEICTBHE YEro COXPAHIETCS CIIOCOOHOCTh K PACKPBITHIO
LUKJIA.

BoccranoBuTenbHbIE CBOWCTBA TAaKUX JHCAXapUIOB U MYTApOTallUsl WX PACTBOPOB OOYCIOBICHBI
LUKJIO-OKCO-TayTOMEpHEH.

[IpencraBuTens MU BOCCTAHABIMBAIOIINX TUCAXAPUI0B SBIAIOTCS MabTO3a, 1eJUI00103a, JTaKTO3a.

MaabTo032a

DTOT aucaxapuj Ha3bIBAIOT €IIE COJOJOBBIM caxapoM (oT sar. maltum - comox). O sBiIseTCs
OCHOBHBIM TIPOJIYKTOM DACHICIUICHUsI Kpaxmaia Ioj JeicTBueM (epMeHTa [-aMuiiasbl, BBLACISEMOTO
CIIIOHHOW IKelle30H, a TakKe CcoJepKallerocss B coione (IpOpoCHIMX, a 3aTeM BBICYIICHHBIX U
M3MEILYCHHBIX 3epHAaX XJICOHBIX 371aK0B). MaibTO3a UMEET MEHEE CIIAJIKHA BKYC, YeM caxapo3a.

TAYTOMEPHUS MAJIBTO3b]

a(1->4)-2auKo3udnas cex3s TIONYATETATh: MeCHn gocemanasiusaiowuii (hpazmenm
DACKPHMUR KUKAR
CH,0OH CH,0H CH,0H

'd OH y
= CH=0 =
OH a HO

OH OH
OH OH OH OH i

~D-CHOKomHpano3un-(1-»4)- OTKpHITas (hopMa
Q-TTHOKOITAPaN03a
(o-MANET038)

CH,OH

|

!
OH * 4
HO

OH

O-D-TAIOKONMUPAHO3HA-( 1 —4)-B-D-rmoKonMpaHo3a
(B-MansT033)

ManbTo3a - AMcaxapua, B KOTOPOM OCTaTKM JIBYX MOJeKyd d-TIOKO- MUpaHo3bl cBA3aHbl a(174)-
TIIMKO3UTHOM CBS3BIO.

AHOMEpHBIIl aTOM YIiieposa, Y4acTBYIOIIUI B 00pa30BaHUM ITOH CBSA3H, UMEET a-KOH(UTYpaIHIo,
a aHOMEpHBIM aTOM C MOJIyalleTaJbHOW THUJIPOKCUIBHOW TPYNIONH MOXET HUMeTh KaK o-, Tak u [3-
KOH(UTypaluo (COOTBETCTBEHHO a- U 3-MabT03a).

B cucremarnyeckoM Ha3BaHMHU JUcaxapuja «IepBash» MoJIeKylsa npuodperaer cyhuke -o3ui, a 'y
«BTOpOI» coxpansercs cyhdukc -o3a. Kpome TOro, B mMOJHOM Ha3BaHWUHU YKa3bIBAIOT KOHQUTYpaIuu
000MX aHOMEPHBIX aTOMOB YTJIEPOJa.

Hennobuosa - tucaxapua oopazyeTcs Ipu HEMOIHOM T'HIPOIU3€e MoJUcaxapy/ia HeTI0I03bI.

JlakTo3a conepxxutcsi B Mosoke (4-5%) 1 moxydaeTcsi U3 MOJIOYHOM CHIBOPOTKH TOCIE OTAETICHHUS
TBOpOra (0TCI0/Ia U ee Ha3BaHUE «MOJIOUHBIN caxapy).

JlakTo3a - qucaxapui, B KOTOPOM OCTaTKU d-rajlakToNupaHo3bl U d-TIIOKOMMpaHo3bl cBsi3aHbl P(1-
4)-rIMKO3UTHOM CBSI3BIO.

VYdacTByroumii B 00pa3oBaHuU 3TON CBA3M aHOMEPHBIN aTOM yriepojia d-ralakTonupaHO3bl UMEeT
B-koH(puUrypanuo. AHOMEPHBII aTOM TIIOKOMUPAHO3HOTO (parMeHTa MOXKET MMETh Kak o-, Tak u -
KOH(UTypaiuio (COOTBETCTBEHHO 0.- U 3-JIaKTO3a).

89



HeBoccTanapinBaomue 1Hcaxapuabl

BaxneluM W3 HEBOCCTAaHABIMBAKOLIMX JIUCAXapUIOB SBIAECTCS caxapo3a. Ee MCTOYHUKOM
CIIy’KaT caxapHbIH TPOCTHUK, caxapHas cBekia (10 28% OT cyXoro BeLIecTBa), COKM pacCTEHUI U IJIO/I0B.

Caxapo3sa - nucaxapuli, B KOTOpOM ocTaTku a-0-riarokonupaHossl u B-d-gppykrodypaHo3sl cBs3aHbI
TJIMKO3UIHBIMU CBSI3SIMH 32 CUET MOJTyalleTAIBHBIX THAPOKCHIIBHBIX TPYII Ka)KA0T0 MOHOCAXapUaa.

CH,OH CH,0H
HO 0 0
OH 1" 4K PH OH
OH OH

B-D-ranakrormpano3wi-(1—4)-D-IJOOKOMHpaHo3a
{CMECh TAYTOMEPOB JTAKTO3E)

H,OH
(0]
OH [
- a-KOH(Hrypauus
HO ..
HO O (12)- u (2—1)-rTUKO3WIHBIE CBA3H
HOCH, 0
- s
HO 32 B-koudmrypanms
CH,OH
OH
B-p-hpyrrodypaHo3auwi-(2¢>1)-a-D-IMOKONMAPAHOZV
(caxapoaa)

ITockosbKy B MOJIEKYJE caxapo3bl OTCYTCTBYIOT IOJIyall€TalbHbIE TMIPOKCHIBHBIE T'PYIIBI, OHA
HECIOCOOHA K IUKJI0-0KCO-TayTOMEpHH. PacTBOPBI caxapo3sl HE MyTapOTUPYIOT.

XHuMHYeCKHe CBOMCTBA

I[Io XHMMHYECKOW CYTHM OJUrocaxapuabl SBISAIOTCS TIIUKO3UJAaMHM, a BOCCTaHABIMBAIOILKE
oJurocaxapujbl O0JIaJaroT elle M MpU3HaAKaMU MOHOCAaXapHJoB, TaK KaK COJAEPKAT MOTEHUUAIbHYIO
aJIbJIETUAHYIO TPYINy (B OTKpBITOH (popMe) M moiyareTaidbHbIil THIPOKCHI. DTUM U ONpeNeNseTcs ux
XxumHuueckoe nosesneHrne. OHM BCTYNAIOT BO MHOTHE peaKIMM, CBOMCTBEHHbIE MOHOCAXapuaaM: 00pa3yroT
CJIO’KHBIE 3(HPBI, CIIOCOOHBI OKUCIATHCSA M BOCCTAHABIMBATHCS MO JICHCTBUEM TEX K€ PEarcHTOB.

Haubonee xapakrtepHoi peakuuel TucaxapuaoB SIBISIETCS KUCIOTHBIM THAPOIN3, MPUBOIAIINNA K
pacIIeTICHUIO TIIMKO3UTHON CBS3U ¢ 00pa30BaHMEM MOHOCaXapuI0B (BO BCEX TayTOMEpHBIX (hopmax). B
oOIMX YepTax 3Ta peaklys aHAJIOIMYHA THIPOIU3Y ANKUITIUKO3UI0B.

E: - H 0 )
0 H + IR0 — @4()%{ + @/OH
OH HO

OH OH OH

O~TaKTO3a D-TATaKTONMPAHO3d  D-IIIOKOIMMMHPpanosa

OH

IMoamcaxapuabl
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[Tonmucaxapuapl COCTAaBISAIOT OCHOBHYIO Maccy opraHuyeckoi marepuu B Omocdepe 3emnu. OHu
BBINIOJIHSIOT TPU BaKHBbIC OMOJOrMYecKkue (QyHKIMH, BBICTYNAask B POJU CTPYKTYPHBIX KOMIIOHEHTOB
KJICTOK ¥ TKaHEH, SHEPreTHYECKOTr0 pe3epBa U 3allIUTHBIX BEIECTB.

[Tonucaxapuapl (TTIMKaHBI) - BBICOKOMOJEKYJISpHBIE yrieBoAbl. [lo XuMudeckoll MpUpoje OHU
SIBIISTIOTCSI TTOJINTIIUKO3MIaMH (TIOJTHALIETAIISIMH ).

[To npuHIMIY CTPOCHHUS TONIHCAXapUAbl HE OTIMYAIOTCS OT BOCCTAHABIMBAIOLINX OJIUTOCAXAPHIOB.
Kaxmoe 3BeHO MOHOcaxapua CBSI3aHO TJIMKO3MIHBIMH CBSA3SIMH C TPEABIAYIIMM H IOCIETYIOIIUM
3BeHbSIMH. lIpm 5TOM js CBA3M C TIOCIHEAYIONIMM 3BEHOM HPEAOCTABISACTCS MOJyaleTalbHas
THJIPOKCWIIbHAS TPYNNa, a C NPeAbLAYIIMM - CHOUpPTOBas rpymma. Pasnnyme 3akiovaercss UMb B
KOJINYECTBE MOHOCAXapUIHBIX OCTATKOB: TOJIMCAXapH bl MOTYT COIEPIKATh X COTHH M JJa’KE THICSYH.

B nmomucaxapugax pacTHTEIbHOTO IPOMCXOXJICHUS Haubojee wyacto Bcrpeuarorces (1-4)-
TJIMKO3UIHBIE CBSI3M, A B IIOJINCAXApHU/IaX )KUBOTHOTO M OaKTEPHUAIBHOTO IIPOUCXOKACHHS HMEIOTCS CBS3H
U JIpyrux TunoB. Ha OIHOM KOHIIE NOJMMEPHON LENMM HAaXOAMTCS OCTATOK BOCCTAHABJIMBAIOILETO
MoHocaxapuzaa. IIockoabpKy ero 1071t BO BCeld MaKpOMOJIEKYJIe OUYeHb Malla, TOJIMcaxapy bl MPaKTHYECKH
HE MPOSBIISIOT BOCCTAHOBUTEIBHBIX CBOMCTB.

['muxo3uaHas mpupoa mojaucaxapui0B oOyCIOBIMBACT UX THAPOJIA3 B KUCIONH M YCTOMYUBOCTH B
1ienouHoi cpenax. [TonHelil ruaponn3 NpuBOAUT K 0OPa30BaHUIO MOHOCAXAPUIOB WIIM UX TPOU3BOIAHBIX,
HETOJIHBIN - K PAILY TPOMEKYTOUHBIX OJIMTOCAXapUI0B, B TOM YHCIIE U IUCAXAPUJIOB.

[lonucaxapuapl UMEOT OOJIBIIYI0O MOJIEKYJISpHYIO Maccy. MM mnpucymy TUnWyHBIA IS
BBICOKOMOJIEKYJIIPHBIX BEILECTB 00Jiee BBHICOKMH YpOBEHb CTPYKTYPHOH OpraHM3alMd MaKpOMOJIEKYJI.
Hapsiny ¢ nepBu4HON CTPYKTYpOH, T. €. C OIIPEAEIEHHOM TOCIIEI0BATEIbHOCTBI0O MOHOMEPHBIX OCTaTKOB,
BAXHYIO pOJIb UIPAeT BTOPUYHAS CTPYKTypa, OIpenaeisemas INPOCTPAaHCTBEHHBIM pAaCIIOIOKEHUEM
MaKpOMOJIEKYJIIPHOM LEIN.

[TonucaxapuaHble IeNH MOTYT ObITh Pa3BETBIEHHBIMU HJIM HEPA3BETBICHHBIMU (JTMHEHHBIMU).

[Tonucaxapuael 1easST HA TPYNIIBL:

* TOMOINOJIUCAXapHUI0B, COCTOSIIIUX U3 OCTATKOB OJJHOTO MOHOCaXapu/a;

* TEeTEepOIOINCAXAPUIOB, COCTOSALINX U3 OCTATKOB Pa3HbIX MOHOCAXapPHUIOB.

K romononucaxapugam OTHOCSTCS MHOTHE IOJIMCAaXapubl PaCTUTEIbHOTO (Kpaxmall, IeJII0103a,
MEeKTUHOBBIE  BEIIECTBA), IKUBOTHOTO (TJMKOTEH, XUTHH) U  OakTepuasbHOrO  (IEKCTPaHBI)
MIPOUCXOXKACHHUS.

I'erepononucaxapupl, K YHUCIY KOTOPHIX OTHOCATCS MHOTHE J>KUBOTHBIE U OaKTepHalbHBIE
MOJICaxapubl, U3y4e€Hbl MEHbIIIE, HO UIPAIOT BaAXKHYIO OMOJOrHYECKYIO poiib. ['erepornonrcaxapuisl B
OpraHu3Me CBsI3aHbI C OeJIKaMu M 00pa3yroT CIIOKHBIE HAIMOJIEKYISIPHbIE KOMIUIEKCHI.

I'omonosnucaxapuabl

Kpaxman

OTOT moiucaxapuj  COCTOMT U3  TOJUMEPOB  JIBYX THIIOB, [OCTPOEHHbIX U3 d-
rioKonupano3bl: aMuia03bl (10-20%) u ammnonexktuna (80-90%). Kpaxman oOpa3yeTcsi B paCTCHHUSX B
nporecce GOTOCHHTE3a U «3amacaercs» B KIyOHSX, KOPHSIX, CEMEHaX.

Kpaxman - Oenoe amopdHoe BemiecTBo. B x001HOI BOje HepacTBOpUM, B ropsiueil Habyxaer u
HEKOTOpasi 4acTb €ro IOCTeNeHHO pactBopsieTcs. llpu ObicTpoM HarpeBaHMM Kpaxmajia H3-3a
cogepxkamieiica B Hem  Biarn  (10-20%)  OPOMCXOOUT  THAPOIMTUYECKOE  pacllerieHue
MakpOMOJEKYJISIpHOW Ilenu Ha Oojiee MEJIKHE OCKOJIKM M oOpa3yercs CMech MOJIMCaXapuioB,
Ha3bIBaEMBIX0eKcmpuHamu. JIeKCTpUHBI JTy4dIlle pacTBOPSIOTCS B BOJIE, YEM KpaxMal.
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eudpoauz
{CEHIBDS)H — e - {CEHIUDE}M, Toe m < H
Kpaxman NEKCTPHHBL

Takolf mpomecc  pacIiemyIeHUss — Kpaxmaia, WIH 0eKCmpuHu3ayus, OCYIECTBISACTCS  IpH
xnebonedennn. Kpaxman MykH, NpeBpamieHHBI B Jie- KCTPUHBI, JIerde YCBaWBAeTCs BCIICACTBHE
OoJbIIeH PaCTBOPUMOCTH.

Ammuiosa - monmcaxapu, B KOTOPOM OCTaTKU d-TIIIOKONUpaHo3bl cBsi3aHbl a(1-4)-TIHKO3UIHBIMU
CBA34AMHU, T. €. JUCaAXapUIHBIM (pparMeH- TOM aMMJIO3HI ABJIACTCA MaJIbTO34a.

AMMIIO3A
CH,OH CH,0H
(¢
OH H
P 0 0 saw
A
OH | OH

o1 >4)-anuxozucnan cease

lernp ammio3sl HEepa3BETBICHHAS, BKJIIOYACT JI0 THICSYM TJIIOKO3HBIX OCTaTKOB, MOJICKYJISpHAs
macca 1o 160 TeIc.

[To naHHBIM PEHTTEHOCTPYKTYPHOTO aHAIU3a, MAaKPOMOJIEKYJla aMUJIO3bl CBEPHYTA B CIIUpaib (pHC.
2). Ha xaxnaplil BATOK CIUpaAIA MPUXOAUTCS IIECTh MOHOCAaXapuIHBIX 3BeHbEB. Bo BHYTpeHHHI kaHal
CIUPATM MOTYT BXOJIUTh COOTBETCTBYIOIIHE 10 Pa3MePy MOJIEKYIIBI, HAIPUMEDP MOJICKYJIBI HOA, 00pa3ys
KOMILIEKCEI, Ha3bIBaeMBIE coeduHeHuaMY 6KItoyerus. KoMIUIEKC aMHI03bl ¢ MOAOM MMEET CHUHHM IIBET.

910 HCIIOJIB3YCTCA B aHAJIMTUYCCKHUX LECIAX IS OTKPBITHA KaK Kpaxmajad, TaKk U uoJa (I/IOI[KanMaJII)Haﬂ
mpo0a).

]
1
i
1

i

i

1

1

[l
[
\

v
\

L
>

Puc. 2. CiupaneBuinasi CTpyKTypa aMHIIO3bI (BUJI BOJIb OCH CIIUPAIIN).
AMWIONEKTHH B OTJIMYUE OT aMUJIO3bl HMeEeT pa3BeTBiIeHHoe cTpoeHue (puc. 3). Ero
MOJIEKYJISIpHAs Macca A0CTUraer 1-6 MiH.

Puc. 3. Pa3BeTBieHHass MakpoMoJjeKyJa aMUIONEKTHHA (I[BETHbIE KPYKKH - MeCTa OTBETBJICHUSA

OOKOBBIX IIeTIeH ).

AMUJIONIEKTUH - Pa3BETBJICHHBIM MOJMCAXapHJl, B LEMAX KOTOPOTO OCTaTKU D-riroKkomupaHo3bl
cBs3aHbl a(1”4)-TIMKO3UIHBIMH CBSI3SIMH, a B TOUKaX pa3BeTBieHHs - a(176)-cBsa3aMu. Mexay Toukamu
pa3BeTBieHUs pacnoyaratorcs 20-25 rIFOKO3HBIX OCTAaTKOB.
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AMWIOMEKTUH
CH,OH CH,OH

OCHOENAR UEnh =———-3

-.00

I'unponu3 kpaxmana B >KeTyJOYHO-KHIIEYHOM TPaKTe MPOUCXOAMT MO JAeicTBUEM (PepMEHTOB,
pacmemstionmux a(1-4)- u a(1-6)-riauko3umHbie cBsi3u. KOHEYHBIME MPOAYKTAMH THAPOJIU3a SIBIISIOTCS
TJII0K03a M MaJIbTO3a.

I'nukoren

B KUBOTHBIX OpraHu3Max »3TOT IIOJHCAXAPHU]] SBISICTCS CTPYKTYPHBIM M (YHKIIMOHATHHBIM
aHaJIOTOM pacTuTeabHOro kpaxmana. [lo cTpoeHuto oH moj100eH aMUIONIEKTHHY, HO UMEET elle OoJbliee
paszBeTBieHue Meneil. OOBIUHO MEXIy TOYKaMH pa3BeTBiieHHs coaepxkarcs 10-12, mHorma paxe 6
[JIFOKO3HBIX 3BE€HBEB. Y CIIOBHO MOKHO CKa3aTh, UYTO Pa3BETBICHHOCTh MAaKPOMOJIEKYJIbl IJIMKOI'€HA BJIBOE
Oonpire, 4yeM amuionekTuHa. CWIBHOE pPAa3BETBICHHE CIOCOOCTBYET BBITIOJHEHUIO TJIMKOTEHOM
SHEPreTHUeCKON (YHKIUU, TaK KaK TOJBKO MPH MHOXKECTBE KOHIIEBBIX OCTATKOB MOKHO OOECHEYUTH
OBICTPOE OTIICTUICHHE HYKHOTO KOJIMYECTBA MOJIEKYJ TIIFOKO3HI.

MonekynsipHass Macca IJIMKOreHa HeoObluaiiHO Benuka M gocturaer 100 muH. Takoil pasmep
MaKpOMOJIEKYJ COJEHCTBYET BBINOJIHEHUIO (YHKIMU Ppe3epBHOTrO yrieBoja. Tak, MakpoMmoJjekysa
TJIMKOTeHa U3-3a OONBIIOro pa3Mepa He MPOXOJUT Yepe3 MeMOpaHy M OCTaeTcsl BHYTPU KJIETKH, [TOKa HE
BO3HUKHET MOTPEOHOCTh B SHEPTHH.

I'unponu3 riMkoreHa B KHUCJION cpele MPOTEKaeT OYEHb JIETKO C KOJWYECTBEHHBIM BBIXOJOM
[JIIOKO3bl. OTO HCHOJB3YIOT B aHaNW3€ TKAHEW Ha COAEpKAHME IJIMKOT€HAa II0 KOJNYECTBY
00pa30BaBIICHCS TITIOKO3BI.

AHaJNOrMYHO TVIMKOT€HY B >KMBOTHBIX OpPraHM3Max TAKYyK0 XK€ pOJIb PE3EPBHOIO MOJMCcaxapuia B
PaCTeHMSIX BBINOJIHSIET aMHJIONEKTHH, UMe- IOIIUNA MEHee Pa3BETBICHHOE CTPOCHHE. DTO CBSA3AHO C TEM,
YTO B PACTEHUSAX 3HAYUTEIHHO MEIJICHHEE MPOTEKa0T METa0OJMYECKHe MpoLecchl U He TpedyeTcs
OBICTPOrO MPUTOKA SHEPruH, KaK MHOT/Aa HEOOXOAUMO KHUBOTHOMY OpPraHu3My (CTpECCOBBIE CUTYaIUH,
¢u3nvecKoe Ui YMCTBEHHOE HalpsHKEHUE).

Iemnron03a

OTOT mojucaxapHj, Ha3bIBa€MbI TakKe KIIETUaTKOM, SBIsSeTCs Hambosee pacrnpoCTpPaHEHHBIM
pacTuTenbHBIM ToJHMcaxapuaoM. Llemmionosa obGnagaer OONBLION MEXaHMYECKOW MPOYHOCTBIO U
BBITIOJTHSIET (PYHKITMIO OTMOPHOTO MaTepuayia pacTeHuil. J[peBecuna comepxut 50-70% 11emUTFONO3HI;
XJIOTIOK TPEACTaBIsieT COOON MOYTH YHCTYIO HeJTrono3y. Llemtonos3a sBiseTcss BaKHBIM ChIPbEM IS
psida oTpaciei NpOMBIIIEHHOCTH (1IeJITH0I03H0-0yMaXkHOM, TEKCTHIIBHOM U T. I1.).

[emrono3a - TMHEHHBINA TIOJKCAXapua, B KOTOPOM OCTaTKH d-TJIFOKO- MHPaHO3bI cBsi3aHbl P(1-4)-
IVIMKO3UIHBIMU CBSI3SIMU. JucaxapuaHbiil parMeHT LEJUTI0NI03b] MPEACTaBIseT cOO0M 1EenI00no3y.

MaxkpoMonekyisipHasl Ieb HE UMEET pa3BETBIEHUM, B HEW colepKuTcs 2,5-12 ThIC. TIIIOKO3HBIX
OCTaTKOB, UTO COOTBETCTBYET MOJIEKYJIsipHON Macce oT 400 Teic. 10 1-2 MIIH.
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B-Kondurypauus aHOMEpHOro aroma yriepoia NPUBOAUT K TOMY, UYTO MAaKpOMOJIEKYia
LEJUTIOJIIIO3bl UMEET CTPOro JIMHEHHOe CcTpoeHHe. DTOMY CHOCOOCTBYET 00pa3oBaHHME BOJIOPOJHBIX
CBSI3€M BHYTPU LIENH, a TAKKE MEXKIY COCETHUMU LETSIMHU.

CH,OH OH
-0 0 H-
HO 0 o
OH ,OH
CH,OH HO
0 H
-0
HO 0 0
OH CH,OH

Takas YIIaKOBKa Heﬂeﬁ O6eCHe‘~II/IBaCT BBICOKYI0O MCXAaHWYCCKYHO IIPOYHOCTb, BOJIOKHHCTOCTD,
HEPAacTBOPUMOCTH B BOJIE M XMMHUUYECKYIO HHEPTHOCTD, YTO JIEJIAET IEJUIF0JI03Y MPEKPACHBIM MaTepUaIoM
JUISL TIOCTPOCHUST KJIIETOYHBIX CTEHOK pacTeHuit. 1lesumonos3a He paciieruisieTcsi OObIYHBIME (DepMEHTAMH
KEJTYI0YHO-KHUIIIEYHOT0 TPAKTa, HO HEOOXOMMa JIUIsi HOPMAIBHOTO TIMTAaHUs KaK 0ajIacTHOE BEIIECTBO.

Bonbimoe mpakTHyeckoe 3HaYeHHE HWMEIOT OS(UPHBIE IMPOU3BOIHBIE IIEJUTIONIO3BI  allETaTh
(MCKYCCTBEHHBIN IIIENIK), HUTpPAThl (B3pPBIBUATHIC BEIIECTBA, KOJUIOKCHIWH) W Jpyrue (BHUCKO3HOE
BOJIOKHO, TieJuTodaH).

JladopaTopnasi padora

PeakTuBbl M 000py10BaHME:

1. JuctunnupoBaHHas BOAA.

2. KoHIIEeHTpHpPOBaHHBIN PaCTBOP XJIOPOBOJOPOIHON KHCIOTHI.

3. Bonusle pactBopsl: 0,5% D-rmrokossl, 0,5% ¢pykrossl, 1% caxapossl, 1 % mnakro3sl, 10%
ruapokcusa Harpus, 2% cyiabdara meau(ll), 5% nutpara cepebpa, 10% ammuaka, 0,5% KpaxMaibHOTO
KJeiicrepa U cuiIbHO pa3baBieHHOro ioxa, 10% cepHoit KuCIOTHI, pa3zdbaBieHHoro pactsopa l; B Ki,
pacTBOp T'HIPOJIN3ATA.

4. Pe3oplLuH CyXOil.

5. llltatuB ¢ npobupkaMu, IPOOUPKU € Ta300TBOIHOMN TPYOKOI.

6. CriuproBKa.

Onsit 1. [oxazamenscmeo nanuuus euopoxcunvhwix epynn 6 D-anokoze

B npobupky nomectute 1 kammo 0,5% pactBopa D-rimrokossl u 6 kamenb 10% ruzmpoxcuna
Harpus NaOH. K momydennoit cmecu no6aBbre 1 karumo 2% pactBopa cynbdara meau (11) CuSOs.
Oopasyromuiics ocagok ruapokcuga meau (1) Cu(OH), ObicTpo pacTBOpsieTCS W MOJTydaeTCs
MPO3paYHbI PACTBOP CUHETO 1IBeTA. [loyueHHbI pacTBOp COXpaHUTE JJISl CIAEAYIOLIETO OMbITA.
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BriBon:

OnbIT 2. Boccmanosnenue cudpoxcuda meou (11) enroxosoii 6 wenounoii cpede (npodoa Tpommepa)

K monydeHHOMY B TpeAbIAYIIEM ONBITE CHHEMY PacTBOPY J00aBbTE HECKOJBKO Karlelb BOJBI JIO
BBICOTHI CJIOS KHUJIKOCTH B ipodupke 18-20 mm. HarpelitTe ee Hax miaaMeHeM TOpeky, Aepika MPOOHPKY
HAKJIOHHO TaK, YTOOBI HArPEBAJIACh TOJIBKO BEPXHSISl YACTh PACTBOPA, & HIDKHSSL OCTaBalach JUIsi KOHTPOJIS
(6e3 marpeBanms). Harpeiite TONbKO A0 Hauyana KUIMEHUs, HO He kumnstute. [Ipm HarpeBaHuu I1BET
BEpPXHEW 4acTH pacTBOPa U3MEHSAETCS OT CHHETO JI0 YKEJNTO-KPacHOro. JTa peaklvs Ha3bIBaeTCs MPoOoii
Tpommepa u ucronb3yeTcs At OTKPBITHS TIIIOKO3BI B MOYE.

BriBon:

OnswiT 3. Boccmanognenue ammuaino2o pacmeopa 2uopokcuoa cepebpa 2noKo3oti

B npobupky momecture 1 kammo 5% Hutpara cepeOpa AgNO;, mpubaBbre kamm 10%
rugpokcuaa Hatpus NaOH u 3-4 xamum 10% BogHOro pacTBOpa aMMHaka JI0 pPacTBOPEHUS
oOpasymomierocs ocajka ruapokcuga cepedpa. [lomydeHHBI MNpo3payHbli aMMHMAYHBIA pPacTBOP
THJIpOKCHIA cepedpa SBIsETCs] PpEaKTUBOM, OKUCIISIOLINM III0K03Y (peakTuB ToseHca).

Jlo6aBpTe K mosydeHHOMY peakTuBy | kKammo 0,5% pacTBopa TUIFOKO3BI W CJIeTKa TOJIOTpenTe
npoOUpPKY HaJ IUIAMEHEM TOpeliKY 10 Havasia mo0ypeHus pactBopa. Jlanee peakius uaet 6e3 HarpeBaHUs
U METaJUTMYeCKoe cepeOpo BBIMAgaeT JUOO0 B BHJE YEPHOTO OCaKa, JTUOO OCaXIJaeTcs Ha CTEHKAx

MpOOUPKH B BHUAE OJNECTAIIETO 3epKalbHOro HajeTra (OTCI0Jla Ha3BaHHME — PEaKIHUs «cepeOpsHOro
3epKaia).

BriBos:
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OnsIt 4. Peaxyusa Cenrusanoea na (hpykmosy

B mpoOupky mnomecTuTe KPYHNHHKY CYXOrO pe3opluMHa HM 2 Kaluld KOHIICHTPUPOBAHHOMN
XJIOPOBOZOPOAHOM KHCIOTHI (Ha obuiem ctone). Jlobasere 2 karum 0,5% pactBopa (pyKTO3bI M HarpenTe
710 Havas1a KuneHus. [locTeneHHo KUIKOCTh MPHOOpeTaeT KpacHOe OKpaInBaHKe.

Peakuust 00yciioBieHa oOpa3oBaHHEM HECTOWKOTO COSAMHEHHMs - TuApoKkcuMeTmigypdypona. [lox
JeUCTBHEM KOHILICHTPUPOBAHHOM XJIOPOBOJIOPOIHOM KHCIIOTBI ruapokcuMeTuiIdGyphypost
KOHJICHCUPYETCSI C PE30PIIMHOM, JIaBasi OKPAILICHHOE COCIUHCHUE.

BriBoa:

OnsIT 5. Omcymcmasue soccmanagnugaroweli CHOCOOHOCMU Y caxapo3vl

B mpobupky nmomectute 1 kammo 1% pactBopa caxaposbl u 6 kamenb 10% pactBopa NaOH.
JlobGaBbTe 1151 pa3daBieHus: 5-6 kanenb Boabl (BbicoTa ciost kujakoctu 18-20 mm). [IpubassTe 1 kammio
2% CuSO,4. O6pasyercss mpo3payHbli CHUHUN pacTBop KoMiuiekcHoil comu memu (Il) ¢ caxaposoit.
OCTOpOXKHO HarpelTe MPOOUPKY HaJI INTAMEHEM TOPEIKU TaK, YTOOBI HarpeBalach TOJIBKO BEPXHSIS YaCTh
pacTBopa, a HIDKHSS OCTaBaliach 0e3 HarpeBaHHs (I1s1 KOHTpoJs). HarpeBaiiTe TONBKO O KUIEHUS, HO
HE KuIATUTE. VI3MEHEHHWS OKpacKW pacTBopa HE MPOUCXOAWUT. BcemomuwmTte, 4to ¢ D-riroko3oit B

AHAJIOTUYHBIX YCIIOBUAX (CM. OIIBIT 1) MMPOUCXOAUIIO M3MCHCHHEC OKPACKHU BerHeﬁ YaCTH pacTBOpa B
JKCJITO-KPACHYIO.

BriBos:

OnbIT 6. Boccmanasnusarowas cnocooHOCMb 1AKNO3bl

B npo6upky nomecture 1 xammo 1% pactBopa makto3sl U 4 kammu 10% pactBopa NaOH.
Ho6aepre 1 kammo 2% CuSO4. O6pasyrommuiicss romyooit ocratok CU(OH), mpu BCTpsxuBaHUU
MPOOUPKHU pacTBOpseTcs, o0pa3yst CMHMI pacTBop KoMmriuiekcHoi conu meau (Il) ¢ makrozoit. Jlob6aBbTe
U1l pa30aBlieHUs] HECKOJIBKO Kameslb BOJBI 10 BBICOTHI €105 KUAKOCTH 18-20 Mm. OcTopokHO HarpenTe
MpOOUPKY HaJ TUIAMEHEM TOPEJIKU Tak, YTOObl HarpeBajach TOJIBKO BEPXHSA 4acTh PacTBOPA, a HUKHSASA
ocTaBajlach 0e3 HarpeBaHus (Ui KOHTpoJjst). Harpemaiite Tonbko 10 KuMeHusi, HO He kumstute. [lpu
HarpeBaHWU LBET BEPXHEM 4YacTH pacTBOpa HM3MEHSIETCs B JKeJNTO-KpacHb. Bcmomuure, uro ¢ D-
TJIIOKO30M (cM. ombIT 1) HabmogaeTcst aHaIorMyHbIN pe3ynsTar (mpoda TpoMMepa moJoXKHUTEIbHA), TOTAa
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KaKk B OIbBITE C €axapo3oi (CM. OMBIT 5) B TeX K€ YCIOBHSIX OKpacka BEpXHEH 4YacTh pacTBopa HeE
W3MEHSIETCH.

BriBon:

Omnbit 7. Kauecmeennas peakyus na Kpaxman

B npobupky nomectute 5 kanenb 0,5% pacTBopa KpaxMmalbHOIO Kieicrepa W 1 Karmio CHUIbHO
paszbaBieHHOTO Honma. PacTBop okpammBaercst B cuHUid 1BeT. Harpeiite pacTBop, oH oOeciBeunBaeTcs;
IPY OXJIAKAEHUH OKpacka BOCCTaHABINBACTCSI.

BriBo:

OnbiT 8. Kucnomuuiti cuoponus kpaxmana

B npobupky nomecture 1 xammo 0,5% kieiicrepa. [Jo6aBpre 2 kammm 10% pactBopa HySO4 u
MIOMECTUTE MPOOUPKY B KHIISIIYI0 BOASHYIO OaHio. MyTHBIH pacTBOp KIE€HCTepa CTaHOBUTCS
npo3paydbiM yepe3 20 muH. [Iumerkol HaHecuTe | Karullo ruaposiv3ara Ha NPEIMETHOE CTEKIO U
no6aspTe 1 Karutro pazbasieHHoro pactBopa Il B Kl (17s mosmydenust Takoro pactsopa 1 karuio pactBopa
I, B KI momectute B OT/AEIBHYIO POOUPKY M JOJEUTE €€ J0BEpXYy BOAOH, YTOOBI MOJTYUMIICS CBETIIO-
xKenTeli pactBop). Ecam mnpobGa He [daeT NOJOXKUTENBbHOM HoOKpaxMaidbHOW peakiuu (CuHee
OKparuBaHue), 106aBbTe B npooupky 8 kamenb 10% NaOH mns co3nmanus menodHoi cpeipl. 3aTeM
nob6asbte 1 kamto 2% CuSO4. Oyaet au nonoxxkutensHoi npoda Tpommepa?
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BriBox:

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOIM paﬁoTLI

KoHTpoJiIbHBIE BOPOCHI:

1. Monocaxapuasl. CTpo€HUE U CTEPEOU3OMEPHSI.

2. SIBnenue mytaportauuu. Ilpoeknuonnsie popmynsl @umiepa, Gpopmynsl Xeyopea (Ha mpuMepe
TJIFOKO3BI U PYKTO3BI).

3. XuMHYeCcKHe CBOWCTBA MOHOCAXapUIOB: a) PEaKUUH KOMIUIEKCOOOpa3oBaHuUs; 0)
ANEKTPO(UIBHO-HYKJICOPIIbHBIE ~ CBOWCTBA  (pEakIMM  AIKWIMPOBAHMSA,  AIMJIMPOBAHHA);  B)
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA — pEAaKUMU SMHUMEPU3ALUHU, PEAKIUU OKHUCICHUS MU
BOCCTAaHOBJICHHSI MOHOCAXapHUJIOB.

4. Jucaxapuasl. Ux cTpoeHue, o- U B-TIMKO3UIHBIE CBSI3H.

5. BoccranasnmuBatomie aucaxapuabl. Cioco6 oOpa3oBaHus B HUX TIIMKO3UAHOM cBsi3u. JlakTo3a
U MaJIbT03a, MX OMOJIOTHYECKOE 3HaYECHHUE.

6. HeBoccranaBnuBaromue Iaucaxapuabl, NMPUHOUAN OOpa30BaHUS B HUX TJIMKO3UIHON CBS3M.
Caxapos3a.

7. buosHble (parMeHTHl MPUPOIHBIX TIMKO3HUIOB HA MPUMEPE TeHIIMOOMO3bl. AMUHOTIIHKO3H/IBI
(MM yrieBOJHbIC aHTUOMOTHUKH) — Ha IPUMEPE CTPENTOMUIMHA.

8. Tlomucaxapuipl, CTpOSHHE KpaxMalia, IIIMKOT€Ha, IEKCTPAaHOB, HEIITIOJIO3BL.

9. T'erepononucaxapuibl U CMeEIIaHHbIE OMOMOJIMMEpPHI: XOHIAPOUTUHCYNIb(ATHI, THATypOHOBAS
KHCJIO0Ta, TPOTEOTITMKAHBI, MENTH IOTIIMKAHBI, TITUKOIPOTEHHBI.

10. VkaxxuTe BUIBI CBSA3EH MEXKIY MOHOCAXapUIHBIMU 3BEHBSIMH 3TOTO MOJIMCAaXapuaa.

BbinotHUTH yNpa:KHEHUSI:

1. Hamummre cxembl peakiuil ruapoian3a caxaposbl, MaJbTO3bl, JaKTO3bl. J(aliTe moJHOE Ha3BaHHUE
3TUM JUcaxapujaM.

2. OOBsCHUTE, MOYEMYy MaJIbTO3a ¥ JIAKT03a 00JIaJal0T BOCCTAHABIMBAIOIIUMHU CBOMCTBAMH.

3. Kakue mnomnmcaxapuabl Ha3plBalOTCA ToMomoiucaxapugamu? I3 Kakux MOHOCaxapuIHBIX
3BEHBbEB IOCTPOEHBI MAKPOMOJIEKYJIbl AMMJIO3bl, aMHJIONIEKTHUHA, LEJUII0I03bl, TIIMKOTeHa, JeKCTpaHa?
VYkakuTe BUABI CBS3U Mex 1y D-rimrokonupaHo3HbIMU OCTaTKAMH B HUX.

4. Kak cBsizaHO KOH(OPMAIITMOHHOE CTPOEHHUE IETH C MPOCTPAHCTBEHHOM CTpyKTypoit? [lokaxkure
Ha MIPUMEPE aMIJIO3bI U IEJUTIOJIO3bI.

5. HamummTe peakuuio ruapoan3a MaabTO3bI, SBISIOMICHCS CTPYKTYPHOUN eMHUIIeH Kpaxmana. B
KakoW cpene mpoucxoauT d3Ta peakuusa? Kakoli MoHOcaxapuj IOIYy4aeTcs B peE3yJbTaTe IIOJIHOTO
TUAPOIN3a KpaxMmania?

6. O Kakux WU3MEHEHUSX BO BTOPUYHOM CTPYKType TMOJMCAXapHIHBIX [ened Kpaxmamia
CBUJETEIHCTBYET OTCYTCTBUE CUHETO OKpalllMBaHus ¢ iogom?

7. OObsAcHUTE, TOUYEMY MOJIOKHUTENbHAs Tpobda TpomMMepa CBUAETENBLCTBYET O MOJTHOM THAPOIIN3E
Kpaxmasa?

8. Hamummmte ctpoeHue caxapo3sl (c-momoimrsio dopmyn Xeyopca). Kakywo koHburypammo
MMEIOT aHOMEpHbIE aTOMbI yriepojaa B octaTkax D-¢pykros3sl m D-ritoko3bl, BXOASIIMX B COCTaB
MOJIEKYJIbI caxapo3bl?

9. TMouemy caxapo3a HE CIOCOOHBI K ITUKIOOKCO-TAYyTOMEPUH?

10. O6BscHUTE TPUYMHY OTCYTCTBHSI BOCCTAHABIMBAIOIIMX CBOMCTB Yy CaXapo3bl?
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TecToBBIC 3a1aHUA:

1. I'rok03y B IPOMBIIIJICHHOCTH TIOJTYYalOT. . .
a) CHHTE30M 3 (hopMabIeruia

0) KpEKUHTOM HEPTEIPOIYKTOB

B) TUJIPOJIM30M Kpaxmaja

') CHHTE30M M3 YIJIEKHCIIOTO Ta3a U BOJIbI

2. Cpenu mpuBECHHBIX TUCAaXapUI0B HEBOCCTAHABIMBAIOIIUM SBIISIOTCS:
a) caxapo3sa

0) MabpTO32

B) 1IeJUT00M03a

r) JaKTO3a

3. MaKpOMOHeKy'J'IBI KpaxmaJia U HEJIJIF0JIO3bI 06pa3y}0T051 N3 OTACJIbHBIX MOJICKYJI I'NTFOKO3bI 3a

CUET PeaKIUu:

a) aTepuduKanuu

0) MOJMKOHACHCAIINN
B) MMOJIUMEPU3ALIUU
') OKHCIICHUS

4. lHemromo3a o0pa3yeT CI0KHBIC YPUPHI, B3aUMOJICHCTBYS C...(2 MPaBUIBHBIX OTBETA)
a) a30THOM KHCJIOTOU

0) COJITHOM KUCIIOTOU

B) YKCYCHBIM aHTHUIPUIOM

I') KUCIIOPOJIOM

5. Kakue BemiecTBa SBISIOTCS IPUPOIHBIMU MTOIMMEpaMH (2 MpaBUIIbHBIX OTBETA)?
a) Kpaxmai

0) makTo3a

B) IIEJITIOJI03a

r) hpykTO3a

6. Kpaxmai oT 1esuTro10361 MOXKHO OTJIMYHTb. . .

a) peakiuei ¢ ruapoxcuaom menu (I1)

0) peakuueil ¢ ioaom

B) peakiuei yTupupuKanen

T') TUAPOIU30M C TIOCIIEAYIOIIEH peakiuel ""cepedpssHoro 3epkana’

7. K MoHOCaxapuaM OTHOCHUTCS:
a) MaJIbTO3a

0) ppykToza

B) JIaKTO3a

I) renapuH

1) TJIIMKOTEH.

8. 'moko3a siBisieTcs:
a) KETOreKco30i

0) KeTOMEeHTO301

B) aJIbJOTEKCO30M

T') aJibJJOTIEHTO30M1

1) TUCAXapPHUIOM.
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9. B cocTaB caxapo3bl BXOJAT OCTaTKH:
a) IByX MOJIEKYJI TJIFOKO3bI
0) IBYX MOJIEKY (PPYKTO3BI
B) IJTIOKO3BI M (PPYKTO3BI
T') TaJaKTO3bI U TIFOKO3BIL.

10. ®u3HoNOruuecKy BaKHBIM FTOMOIIOIUCAXAPUIOM SIBIISICTCS:
a) TMaJlypOHOBast KUCJIOTa

0) XOHAPOUTHHCYIb(DAT

B) TVIMKOTEH

T') HEJUTI0JI03a.

Jlureparypa:

1. TrwoxkaBkuna H.A., baykoB l0.U. buoopranmueckas xumusi. — M. 1985, r. 17, ¢. 378-400, 1991,
ri. 12. c¢. 407-430.

2. PyKkoBOJCTBO K JIaOOPAaTOPHBIM 3aHATUSM 10 Omoopranndeckoilt xumuu. [Ton pen. TrokaBKUHOM
H.A. —M. 1985, tema 3.3, c. 215-222, om. 59-62.

3. Tepneii A. CoBpemenHas opranuueckas xumus. - M. 1981, 1.1, rin.26b, ¢.453-463.

4. Pobeprtc JIx., Kacepno M. OcHOBBI opranndeckoi xumuu. - M. 1978, 1.2, rn.18, ¢.27-34.

5. Jleamamxep A. buoxumus. — M. 1976, ri. XI, ¢ 268-275.
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Tema: HYKJIEMHOBBIE KUCJIOTbI

Hean 3anaTus: copMUPOBATH 3HAHUS CTPOCHHS U XMMHYECKUX CBOMCTB HYKJICHHOBBIX KUCIOT
HUX MOHOMCPHBIX CIWHHII — HYKJICOTHUAOB, XUMHWYCCKYKO OCHOBY JId YCBOCHHUSA PaA3JIAMYHBIX ypOBHeﬁ
CTPYKTYpHOH OpraHM3allid MaKpOMOJICKYJ HYKJICHHOBBIX KHCIOT M JICHCTBUS HYKJICOTHUIHBIX
KO(EpMEHTOB.

Heab 1eTeILHOCTH CTY/IEHTOB HA 3aHATHHU

Cmyoenm 0ondicen 3Hamy:

a) CTpoeHHne U XUMHUYECKHUE CBOMCTBA HYKJIEMHOBBIX KUCIIOT.

6) CrpoeHue M CBONCTBAa HYKJICOTHUIOB KaK OCHOBY JJisi YCBOGHHUS Pa3JIMYHBIX YpOBHEH
CTPYKTYpPHOM OpraHU3allii MaKPOMOJICKYJT HYKJICHHOBBIX KUCIIOT.

B) JleiicTBHE HYKJICOTHIHBIX KOYEPMEHTOB.

Cmyodenm Oondicen ymemsn:

a) [Tucate TayTOMEpHBIEC TPEBpAILICHIS HYKIIEHHOBBIX OCHOBAHUH.

6) N300paxath cTpoeHHE HYKJICO3UIOB.

B) [IncaTth cTpyKTypHBIE (GOPMYIIBI HYKICOTHIOB.

r) [Tucars cTpoeHue TPEXHYKICOTUAHBIX ydacTkoB 1ernu JJHK.

n) Ilucarp cxembl OOPaTUMBIX OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHHA C y4acTHEM
xodepmenta HAJ['.

Bonpocsl 111 npoBepku 0230B0ro (MCX0HOI0) YPOBHA:

1. [IaTH4IIEHHBIE U IECTUWIEHHBIE FE€TEPOLIMKIIBI.
2. YraeBofpl, KilacCU(pUKaLMs U CBONCTBA.
3. [lupuanH ¥ NMPUMUANH, CTPOCHHE U KUCIOTHO-OCHOBHBIN XapakTep.

Teopernyeckas 4acTb

HymeuHoeble Kuciaomuslt - 39mo 6u0n0ﬂMM€pbl, MAKPOMOJIEKY/Ibl  KOMOpbvlx cocmosim U3
MHOCOKPANMHO  NOBMOPANOWUXCA  36€HbE6 - Hymeomuéoe. Hoamomy ux Haswvlearom makoce
nOJztumeomudaMu.

B coctaB HykJI€oTHIa - CTPYKTYPHOTO 3B€HA HYKJIICMHOBBIX KHUCJIOT - BXOJSIT TPH COCTABHBIC YaCTH:
e A30THCTOE OCHOBAHUE - NUPUMUOUHOBOE UL NYPUHOBOE,

e MOHOCAXapuJI - pubo3a unu 2-0e30kcupubosa,

e 0cTaTOK (hOCPOPHOI KUCTOTHI.

CT]]I]EHHE H COCTABHBIE YACTH HYKJIeOTHOA

NHz
AspTHCTOE g
OCHOEAHHE ' =0
| MNH2
H | iy
=g
Monocaxapua: HO—CHS OH HO-CHx
prbosa (F=0H) o o
MTH — dhepMeHTH
mesoKCHpHOOTA -2Ha0
= O R o R
(R=H) i |
H HO—-P—0O—H
[l
OoH o
Docd opHar I
HO-P—0O-H
KHCIOTA Il HyxneoTny
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1. HupuMu()uﬂoeble OCHOBAHUA — TIPOU3BOAHBIC MUPUMHUANHA, BXOAAINIUE B COCTAaB HYKJIICMHOBBIX
KHUCJIOT: ypauyui, mumur, yunosuH.

s ocHoBaHu#, conepxamux rpynny —OH, XxapakTepHO MOJIBHKHOE paBHOBECHE CTPYKTYPHBIX
M30MepOB, 00YCIOBICHHOE MTEPEHOCOM MPOTOHA OT KUCIOPO/ia K a30Ty U HA000POT:

OH '|:|) OH O
I

NE | Hxﬁ,ﬁ" | N | CHs HHN,—"’ | CH;
HO™ Sy 07 ™} HO™ Sy 0% ™}
o | . |
H

¥pampia (1, 4- AHCHAp oK CHITHPHMITIHH ) T (1, 4-1IHrEIp 0K CH-5-Me THITIHPHMITIIH )

[TonobHoe nUHAMUYECKOE paBHOBECHE CTPYKTYPHBIX H30MEpPOB Ha3bIBAIOT '"maymomepue”.
JlaHHBIN YaCTHBIN CiIy4ail OTHOCAT K IAKMUM-TAKMAMHOU MAYMOMeEPULU.

[MupuMHIMHOBBIE OCHOBAaHUSA BXOAAT B COCTaB HYK1€03UO08 — CTPYKTYPHBIX KOMIIOHEHTOB
HYKJIEMHOBBIX KucioT. Hykiieo3uasl oOpas3yroTcs 3a cueT OTLIeIUIeHHs Bojaopoaa oT N—H-ces3u B
MOJIEKYJI€ a30THCTOTO OCHOBaHMA M Tuapokcuna npu C; B Moyekysie yriaeBojga pubdosbl (wim 2-
ne3okcuprbo3sl). Harpumep:

NH,
e
IEMTOIHH — | )N NH2
el Y R
. o N_
N 0 | )
e N0

5 HO-CH; 0O
HO-CH; 0O OH

— H H
|<4 I-I3 2I—I 1>| -H,O H H
H H OH OH

OH OH HyRITEOIL
pufiosa (LgrTEqTE)
31ech NposIBIISAIOTCS HyKJIeoduabHbIe cBoicTBa aMmuHa (rpynna :N-H B a3oTrcTom rerepouukie) u
CHOCOOHOCTh K HYKJIEO(MUIBHOMY 3aMEILIEHUIO MojyaleTanbHoro rujgpokucuina (mpu Ci) B Moiekyle
yTJIEBOAA.

Hypuﬁoeble OCHO6A4HUsl — TIPOU3BOJHBIC IIYpHUHA, BXOAAIIHWEC B COCTaB HYKICHUHOBLIX
KHCJIOT: a()eHuH, CYAHUH.

NH

:Na”"’ 2 N
N
A

TN

Aperie {0-aMITHOITY pHH)

['yanuH cymiecTByer B BUJIE IBYX CTPYKTYPHBIX H30MEPOB:
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OH 0 )

Tt NS S N
HNJ\ > J*‘“N | 1'71>
T

Iyapmm (I—anmnu—ﬁ—rmpnmcpmypm{)
O6paSOBaHI/Ie HYKJICO3UJ0B IMPOUCXOAUT, KaK U B CIIy4a€ IMHPUMUINHOBBIX OCHOBaHHﬁ, II0 CBA3HU
N-H uMua3onpHOTO 1TUKIIA.

2. Pu6o3a u 2-me30kcupud03a OTHOCATCS K MOHOCaXapuaaM, COJCPIKAIIUM TISTh YTIIEPOTHBIX
aToMOB. B cocTaB HYKJICHHOBBIX KUCIIOT OHU BXOJAT B IIUKINYECKUX -popMmax:

Crpoenne pHO0IE H Ze30KCHpPHOO03IE

5 5
HO-CHy _- O OH HO-CHgz _ O OH
H H H H
OH OH OH H
B -prfoza B-2-mezoxcHpHO03A

irpynna OH mpr C2
sAMEeNTeHd HA aTom H)

B coEpalleHEEX dopmynax ceasn C-H
He H200paXarTcd:

5 5
HO-CHz _- D OH HO-CHz _- O OH

OH
B -prifoza B-2-mezoxcapHboza

OoH OoH

OCOOEHHOCTh HYKJIEOTHUIOB COCTOMT B TOM, YTO OHHM HPEJCTaBISAIOT COOOH TPEXKOMIIOHEHTHOE
o0Opa3oBaHMe, BKJIIOYAIOLIEE TETEPOIMKINYECKOE OCHOBAHHE, YIJIEBOAHBIM OCTaToK U (QocdarHyro

Tpymimy.
VYTIeBOIHBIMU KOMIIOHEHTAMHU CIy»KaT MeHTo3bl — D-pubo3a u 2-nmezokcu-D-pubosa. Ilostomy
HYKJIEMHOBBIE KUCIIOTHI 1eT Ha pubonykiaenHoBsle (PHK) u nezoxcupubonyknennossie (JJHK).

HykinenHoBble OCHOBaHMSl. B COCTaB HYKIIEMHOBBIX KHUCJIOT BXOJAT TETEPOIUKINYECKUE
A30THCThIE OCHOBAaHMS INUPUMUIAMHOBOIO WJIM MYPUHOBOrO psna. lIlupuMuAMHOBBIE OCHOBAHUSA —
MIPOU3BOJIHBIC TUPUMHJINHA — G-THYIEHHOTO TeTePOIMKIIa, COIEPIKAIIEero IBa aToma azota. [lypuHOBBIC
OCHOBaHUSI — MPOU3BOJHBIC MYPHHA, KOTOPBIA MPEJCTABIAET COOOM KOHIEHCUPOBAHHBIN T'€TEPOIIMKIL,
COCTOSINIMK W3 [MKJIAa NMUPUMUJIMHA W [HKJIA HUMHUJa30J1a. B KadecTBe 3amMecTUTENIe HYKJIEHMHOBBIE
OCHOBaHUSl B T€TEPOLIUKINIECKOM SJIPe MOTYT COJIEPKaTh: TUOO OKCO-TPYMITY, KaK B YpallUie ¥ THMUHE;
060 aMHHOTPYIIITY, KaK B aJICHUHE; IN00 OTHOBPEMEHHO 00€ 3TH TPYIIIHI, KaK B IIMTO3WHE U TYaHUHE.

Hyxueo3uabl. HyknennoBble ocHoBaHust 00pa3ytoT N-rnuko3uasl ¢ D-pubo3oit unm 2-ae3okcu-D-
pu6o30ii. Takne N-ramko3wapl Ha3pIBalOT HyKJIeo3uaamu. D-puboza m 2-nezokcu-D-pubo3a B cocrar
IPUPOJHBIX HYKJIEO3UJOB BXOAAT B (pypaHo3HOM (opme. [MuKo3uaHAas CBS3b OCYIIECTBIIAETCS MEXIY
aHoMepHbIM aToMoM yriaepoaa C-1 pu6o3sl u atomom azota N-1 nmupumugunoBoro unu N-9 mypuHoBoro
ocHoBaHUH. [IpupoiHBIE HYKIIEO3U bl BCETIa ABISIOTCS -aHOMEpaMH.

SABnssice N-riMko3uzaMu, HYKJICO3WAbl YCTOWYMBBI K THAPOJIM3Y B CIAOOLIENIOUHON cpeae, HO
PAaCILEIUTAOTCS B KUCIIOM.
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Hyxueoruapl. Hykneotunamu HaszbiBaloT (ocdarsl Hykineo3uaoB. DochopHas KucioTa 0OBIYHO
BCTYIIAET B PEAKIIUIO ATEPUPHUKAIIMKI CO CITUPTOBBIM THApOKcHIoM Tipu C-5" nnmu C-3° B octatke puOo3sl
(puOOHYKICOTHIBI) WM  JI€30KCHPUO03bI  (1€30KCUPUOOHYKICOTHAbI). Jlinst  cBA3bIBaHMA  Tpex
KOMIIOHEHTOB B MOJIEKYyJ€ HYKJIEOTHIa HCIOJb3YIOTCA clokHOdbupHas W N-Tiaumko3ujgHas CBS3H.
HykieoTuapl MOXKHO paccMaTpHuBaTh, C OAHON COTOPOHBI, KaK 3HUPHI HyKJIeo3u10B (hocdatsr), ¢ 1pyroit
— KaK KACIOTHI (Hanmuure octaTka (hochOopHOM KUCITOTHI).

CprRTypa HYRJIEHHOBBIX KUCJIOT

JIHK conmepxatcst B ocHOBHOM B sijipax kietok, PHK nmpenmyriiectBeHHO HaxoasTcs B pubocoMax,
a Takke B mpotorazMe kietok. OcHoBHast poiab PHK 3akimrouaercst B HENOCPEACTBEHHOM Y4acTHM B
O6uocuHTe3e OenKa.

W3Bectnpl 3 Buma kinerounbix PHK: tpancnoprras (TPHK), marpuunas (MPHK), pubGocomuas
(pPHK)

CrpoeHre NOJUMHYKJIEOTHIHOM Lienu. B NOIMHYKIEOTUIHBIX NENSAX HYKJIECOTHIHbBIE 3BEHBS
cBs3bIBatoTCa 4epe3 (Qocdarnyro rpymmy. Ona oOpaszyer nBe cioxHoddupHble cBszu: y C-3°
npenpiaymero 1 C-5’ mocieayrouero HykiIeoTUAHbIX 3BeHbeB. Kapkac 1ienu cocToUT U3 4epeayronmxcs
MEHTO3HBIX H (ochaTHBIX OCTATKOB, a TETEPOLUKINYECKHE OCHOBAHUS SBISIIOTCS «OOKOBBIME
rpynmnamMu, IpUCOEAMHEHHBIMU K IIEHTO3HBIM OCTaTKaM.

IlepBuyHasi CTPYKTYpa HYKIEHUHOBBIX KHUCJIOT  ONPEHEISAETCA  IOCIEL0BATEIbHOCTBIO
HYKJICOTH/IHBIX 3BEHBEB, CBSI3aHHBIX KOBAJICHTHBIMH CBS3SIMH B HEIPEPBIBHYIO LIENb ITOJIUHYKICOTH/IA.
BaxHoll XapakTepUCTUKOH HYKJIEMHOBBIX KHUCIOT CIYKMT HYKJICOTUIHBI cocTaB, T.e. Habop u
COOTHOUICHUE HYKJICOTHIHBIX KOMIIOHEHTOB. YCTaHOBJIEHUE HYKJICOTHMIHOIO COCTaBa, KakK IPaBUIIO,
OCYLIECTBJIAIOT IIyTEM MCCIECAOBAaHUA IPOAYKTOB THUIPOJUTUYECKOIO PpACLIECIICHUS HYKICUHOBBIX
KUCJIOT. Takke B IOHATHE IEPBUYHOM CTPYKTYPbl HYKJIEHHOBBIX KHCJIOT BXOJIUT HYKJICOTHIHAS
MIOCJIEI0BATEIILHOCTD, T.€. IOPSAA0K YepeAOBaHUA HYKICOTUIHBIX 3BEHBEB.

[Ton BTOpMYHOM CTPYKTYPOM MOHUMAIOT IPOCTPAHCTBEHHYIO OPraHU3alMIO MOJUHYKICOTHTHON
uenu. CornacHo mozaenu Yorcona-Kpuka monekyna JIHK coctout u3 nByX MOIMHYKIEOTHUIHBIX LIETIEH,
MPaBO3aKPYUYEHHBIX BOKPYT 0OIell ocu ¢ oOpa3oBaHHEM ABOMHON cnupanu. llernu anTumapamienbHbI
apyr npyry. IlyprHOBBIE M NHPUMHUIAMHOBBIE OCHOBAHUS HAIpaBICHbl BHYTPb cnupanud. Mexny
IMYPUHOBBIM OCHOBAaHHEM OJHOM LENU U NUPUMHUJIUHOBBIM OCHOBAHMEM JIPYrOM WEMH BO3HUKAIOT
BOJIOPOAHBIE CBSI3U. ODTH OCHOBAHHUS COCTABJISIIOT KOMILIEMEHTapHble mnapsbl. Hampumep, Mexnay
aJCHUHOM ¥ THMHUHOM OOpa3ylOTCSi JBE€ BOJOPOJHBIE CBS3M U OTU OCHOBAHMSI COCTABJISIFOT
KOMIUIEeMEHTapHyto mapy. Takue cBsi3U — 3TO OAMH W3 BHUAOB B3aMMOACHCTBHM, CTAOMIU3UPYIOIINX
JIBOWHYIO CIIUPaJb.

KomniieMeHTapHOCTB LieNe COCTaBIsSET XMMHUECKYI0O OCHOBY BaxkHeimen ¢ynkiuu JJHK —
XPaHEHMs U Mepeladyd HaCJIeICTBEHHBIX NPU3HAKOB. COXPaHHOCTh HYKJIEOTUIHOW MOCIEA0BATEIBHOCTH
ABNISICTCA 3aJ0roM 0e30IMO0YHON mepeaayn reHeTudeckol wuHpopmanuu. OJHAKO HYKICOTHIHAS
nocnenosarenbHocTh JIHK mox neiictBueM pa3nuyHbIX (aKTOPOB MOKET MOJBEPraThCs U3MEHEHMSIM,
KOTOpbIE Ha3bIBalOT MyTamusmMu. Hambosee pacnpocTpaHeHHBIH BUA MyTallMM — 3aMeHa KaKoW-JIMOO
nmapel OCHOBaHMM Ha Apyryro. OQHOM W3 TNPUYMH 3aMEHbl MOXET SBUTHCA CABUI TayTOMEPHOIO
paBHOBecHs. Hanpumep, THMHUH B TakTaMHOH hopMe He 0Opa3yeT BOJOPOJHBIX CBS3EH ¢ TYaHWHOM, a B
JAKTUMHOM (hopMe — 00pa3yeT, YTO MPUBOAUT K 3aMeHe OObIUHOM Mapbl TUMHUH-aJIeHUH Ha Mapy TUMUH-
I'yaHUH. 3aM€Ha «HOPMAaJbHBIX» MAap OCHOBAHWMM IEPENAETCSA NPU «IEPENUCHIBAHUMY (TPAHCKPUIILIUN)
renernueckoro kona ¢ JIHK va PHK u npuBoIUT K M3MEHEHUIO aMUHOKHCIIOTHOW MOCJIEA0BATEIbHOCTH
B CUHTe3upyeMoM Oernke. [Ipu HakomIeHnH MyTaliii BO3pacTaeT Y1Cio OIMO0OK B OnocuHTe3e Oernka.
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33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

KoHTpoJsibHbIE BONIPOCHI:

1.Kakue KMCIIOThI Ha3bIBAIOTCS HYKJICUHOBBIMU ?

2.CocTtaB U CTpOEHHE HYKJICOTH/IA.

3.Kak 00pa3yroTcst HyKIeno3u/Ib1?

4.CTpyKTypa HyKJIEHHOBBIX KUCIIOT.

5.0c00eHHOCTH HYKJICOTHIOB.

6.Hamummure nakTUM-TaKTaMHbIE TAayTOMEpPHBIE TPEBPALICHUS CIEAYIOIIUX NUPUAMHOBBIX U
MIYPUHOBBIX HYKJIEMHOBBIX OCHOBAHHI: ypaluia, TAMUHA, TYaHUHA, ITATO3HHA.

7/.Hanumure KOMIUIEMEHTApHOE B3aUMOJEHCTBUE Yypaluia, THUMHMHA, T'yaHWHA, LMTO3MHA C
COOTBETCTBYIOIIUM OCHOBAaHUEM.

8.Hammmmmre ctpoenne N-rMko3uI0B: aleHO3MHA, YPUIHHA, T1e30KCUIIUTHIMHA

9.Hanummre cTpykTypHble (QOPMYJIbl HYKICOTHUAOB: 5°-ypHIWUIOBOW K-Thl, TUMHUIHIOBOM K-TBHI,
nutuarEMoHOQochara. Ykaxure N-TITUKO3UIHYIO U CIIOKHOA(DUPHYIO CBSI3H.

10. Hanmumute crpoeHune TpexHYKIeOTHIHbIX ydacTkoB wenu JIHK, ecnu u3BectHo, uTO B
KOMIUIEMEHTApHOU LIENU UM COOTBECTBYET rocienoBareabHocTs AT n AL

TecToBBIC 3a71aHNA:

1. Hyxneotun, He Bxoasmuii B cocraB PHK:

a) UIM®

0) YM®

B) AM®

r) [M®

n) +TM®

2. Hyxneorun, ne Bxoasmmii B coctaB JJHK:
a) il IM®

0) tYMD

B) 1 AM®D

r) il M®

n) TM®

3. B HyknenHOBBIX KucIoTax hocoamdpupHas cBsI3b 00pazyeTcs MeX Ty aTOMaMH OCTaTKa
IIEHTO3BL:

a) 1t -2!
6)1* -3
B) 1! -5
r)2t -st
21)Jr31 gl

4. CoenuHeHue, 00pa3oBaHHOE U3 a30TUCTOTO OCHOBAHUS U puOO(YypaHO3HI:
a) + pubOHYyKIIC03H T

0) Me30KCUPUOOHYKIICO3U T

B) pUOOHYKIICOTHL

T') I€30KCUPUOOHYKIICOTH/T

1) HYKJICOTH]T

5. CoenuneHne, 00pa3oBaHHOE U3 ypaluia U pubodypaHO3bl:
a) aJICHO3UH
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0) THUMHJIUH
B) IIUTUIUH
r) + ypuauH
1) TYaHO3WH

6. CoenunHeHne, 00pa3oBaHHOE U3 ITUTO3WHA U PHOODYPaHO3HI:

a) aJICHO3UH

0) TUMHJIUH

B) +HIUTUINH
T') YPUIUH

1) TYaHO3UH

7. CoenunHenue, oOpa3oBaHHOE U3 TYaHUHA U PUOO(DypPaHO3BI:

a) aJICHO3HUH
0) TUMUIMH
B) IIUTUIUH
) YPUIUH

1) +TyaHO3UH

8. Monekyna JIHK - ato:

a) + 1e30KCUPUOOHYKIIENHOBAs KUCIIOTa
0) IMHYKJIEUHOBBIE KUCIOTHI

B) JI-HYKJICHHOBBIC KHCIIOTHI

T) 2-HYKJICHHOBBIC KUCJIOTHI

1) HyKJICHHOBBIC KUCIIOTHI

9. Hykeo3u1 MOKHO IMOTYYHTh U3 HYKJICOTH A OTIICTNICHUEM:

a) COJITHOM KUCIOTBI

0) + pocdopHOit KUCTOTHI
B) YKCYCHOM KHCIIOTBI

T') [aBEJIEBON KUCIIOTHI

1) STUJIOBOTO CIHPTa

10. Monomep PHK.

a) + aneHo3uHMoHOJochar
0) Hykieozugaudochatsl
B) HYKJICHHOBBIC OCHOBaHUS
') HIKOTHHOBAsI KUCIIOTa

1) TAMUAMHMOHOQochaT

11. Mounowmep JIHK:

a) HYKJICO3HIbI

0) Hykieozugaudocdaro

B) HYKJICHHOBBIC OCHOBaHUS

r) + ne30okcuryanosuHMoHodocdar
J1) MypuH

12. Nmeer aHTUAPUIHYIO CBSI3b:

a) HyKJIeo3u Ao ochaTs

0) HYKJICO3H/IBI

B) +aneHo3uHTpUdOCchopHas KucioTa
I') HyKJICO3UAUKI0(pochaThl

106



1) TAMUJIMJIOBAs KUCJIOTa
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Tema: JIMIIHUAbI

Henap 3ansTusi: chopmMupoBaTh 3HAHUS CTPOCHHS M XUMHUYECKHMX CBONCTB JIMIIHJIOB, HX
KJIACCU(UKALIUIO U XUMHUYECKHE CBOMCTBA.

Llesb 1esITeILHOCTH CTY/IEHTOB HA 3aHATUHH
Cmyoenm 0ondicen 3Hamy:

a) Uto Takoe JUMUABI 1 0COOEHHOCTH MX CTPOCHHS.
0) Kimaccudukaruio 1umnummaos.

B) CTpyKTYypHbIE KOMIIOHEHTBI JIMIIH]IOB.

r) [IpocThie U ClI0XKHbBIE JIUHIBL.

n) OO1ue peakiuyu Ha TePIEHBI U CTEPOUIBI.

Cmyoenm 0ondceH ymems.

a) [lucaTtb ypaBHeHHe peakLuy AerHIpaTaliy TePIUHIHUIpATa, IPUBOAIIEE K CMECH TEPIIMHEOJIOB
ouf.

6) /loka3blBaThb HENpEeAEIbHOCTh TEPIEHOB, UX JIETKYIO OKHMCISEMOCTb. 3alMChIBaTh YPABHEHUS
pEeaKuuii 3TUX CBOMCTB.

B) [IncaTth ypaBHEHHE peakMyu BOCCTaHOBIEHUs OpoMkaMdopsl 10 6GopHeoa.

r) M3 cepun mpeanoKeHHbIX BEIIECTB BBIOPATH 10 3amaxy kamdopy u 6poMkaMpopy 1o 3anaxy u
OIPEJIeNINUTh, I1€ KaKOE BELIECTBO.

1) U3 cepum npeniioKeHHBIX BEMECTB BEIOPATh CKUIIMIAP U OTKPBITH €TO.

e) OOHapy X UTh aJib(ha-KeTOIbHYIO U KETOTPYIIIbl B KOPTUKOCTEPOUIaX.

Bonpocsl 11 npoBepku 0230BOro (MCX0HOI0) YPOBHS:

1. Kakwue coeTMHEHUS HA3bIBAIOTCS JKHUPaMH ?
2. CnoxHble 3(pUpBI KaK KIacC OPraHNYECKUX COCTUHEHHIM.
3. Bricime kapOOHOBBIC KHCIOTHI.

Teopernyeckas 4acrb

Jlunuowr cocmasnsaiom 6016uUYI0 U OOCMAMOYHO PA3ZHOPOOHYIO NO XUMUYECKOMY COCMA8y 2pynny
BXOOAWUX 6 COCMAB JHCUBBIX KIEMOK OPSAHUYECKUX 6eUecms, PACMBOPUMBIX 8 MAIONOJISPHLIX
opeanuyeckux pacmeopumensx (dghupe, b6ensone, xiopogopme u 0p.) u Hepacmeopumbvix 8 ode. B obwem
8uUde OHU PaAcCMampusaromcs Kak nPou3800Hble HCUPHLIX KUCTIOM.

Ocobennocmob cmpoeHusi IUnUO08 - NPUCYMCMEUE 6 UX MONEKYIAX OOHOBPEMEHHO NOISAPHBIX
(cuOpodunbHbIX) U HENONAPHBIX (2UOPODOOHBIX) CMPYKMYPHLIX (PpasMenmos, Ymo npuoaem JIUnUOaM
CpOOCmMeBo Kak K 600e, maxk u K He8oOHOU ¢haze. Jlunuodvi omuocames K OUGUIbHBIM 6ewecmeam, 4mo
N0360.J19em UM OCYyUWecmeiams cou YHKYUuU Ha spanuye paszoena ¢as.

Kaaccupukanus junugos

Jlununael nenst Ha npocmoule (IByXKOMIIOHEHTHBIE), €CIIM MPOAYKTaMU HX THAPOJIM3a SBISIOTCA
CIHUPTHI U KapOOHOBBIE KUCIIOTHI, U CI0JCHble (MHOTOKOMITOHEHTHBIE), KOT/Ia B pe3yJIbTaTe UX THAPOIN3a
Kpome 3Toro o0pa3yroTcsl U Apyrue BellecTBa, Harpumep docdopHas KuciaoTa u yriaeBojabsl. K mpocteim
JUMHUJAM OTHOCATCS BOCKHM, JKMpPBl M Maciia, a TakXe I[epaMHJbl, K CIOXKHBIM - (OChHOTUIHIBI,
C(UHTOJUMHIBI U TITUKOIUIINIBL.

108



OO6mas kmaccupuKanus JTUMHI0B

JIATTHA/A bl
IIpocTrie AMuKab ClOoXHNE THIHAR
(cogepxxar ABa KOMIIOHEHTA) {comepxat TpH i 6oNee KOMIIOHEHTOB)
Bocku epaMKaIs Gochonunuan KON HITHR
(ANKAIATHIIATH) ( N-anincmHrOGHHH)
XKupe1 1 Macna ChuHTronumHIs
(TPHATHNTAHICPHHEL)

CTpyKTypHbIe KOMIIOHEHTHI JIMIIHI0B
Bce epynnwi aunuoos umerom 08a 00s13amenvHbIX CMPYKMYPHLIX KOMHOHEHMA - Gblcuile

Kap60H06bl€ Kucjiomsl U cnupmal.

Boicumme xupubie kuciaoTbhl (BXKK). Muorue Beicmine KapOOHOBBIE KHCIOTHI OBUIM BIICPBBIC
BBIICTICHBI M3 KHPOB, MO3TOMY OHHU TMOJYYMIN HA3BAHUE JHCUPHbLIX. BHOIOTHYECKH Ba)KHBIC KHPHBIC
KHCIIOTBI MOTYT OBITh HacviwyeHubimu (Tabn. 1) u nenacviyennvimu (Tabn. 2). MIx obmme CTpyKTypHBIE

MPU3HAKU:
* SBJISIFOTCS MOHOKapOOHOBBIMU;

* COJIepKaT HEPA3BETBICHHYIO YIJIEPOJIHYIO 1IETIb;
* BKJIIOYAIOT YETHOE YMCIIO aTOMOB YIJEpo/ia B LEIH;
* UMEIOT IIUC-KOH(UTYpALIUIO TBOWHBIX CBs3EH (€CITM OHU MPUCYTCTBYIOT).

Tabnwuma 1.
OcCHOBHBIE HACBIIIIEHHBIE )KUPHBIE KUCITOTHI JIUITHIO0B
Hazgane KMCNOTbI YMUECno aToMOB T.nn.,
1 dopmyna o
TPUBHANBHOR CHCTEMaTUYeCKoe yrnepoga ;
Macisias byTtarosag 4 CH(CI,),COOH 8
KarrpoHosast l'ekcanopas 6 CH(CI l;?’)i‘(i()Oll 2
Kartrpitonas Oxranopas 8 CHy(CH,),COOH 16
Kaupuuosas Jekanosas 10 CH{(CH,),COOH 31,5
Jlaypunoras Homexkanonast |2 CIHL(CII,),,COOIT | 44
Mupuctuiiopass | Terpajekanonas 14 CH4(CH,),,COOH | 54
HaaxemuruHoRasg | l'ekcasiekaHoBag 16 CH(CH,) ,COOIT | 64
CreapuiioBasi Oxragekanonas 18 Cl l"((‘l lz),(‘(f()()ll 70
ApaxuHoBas DitkosanoBas 20 CH(CH,),,COOH 78,5

B npupoaHbIx KHCIOTaX YMCIO aTOMOB yriiepojaa KosebaeTcss oT 4 1o 22, HO 4Yale BCTPEUYaroTCst
KUCIOTHI ¢ 16 unu 18 atomamu yriepona. HeHachlllieHHbIE KUCIOTHI COJIepKaT OJHY WM HECKOJIBKO
JIBOMHBIX CBSI3€H, MMEIOINX MHUC-KOHGUTYyparnio. bianxaiimas Kk KapOOKCUIILHOM TPYIIe TBOWHAS CBS3b
00bI4HO pacnofiokeHa Mexay aromamu C-9 u C-10. Eciu 1BOHBIX CBsi3el HECKOJIBKO, TO OHU OTICIICHBI

JpyT OT Apyra MeTwieHoBo# rpynmnoi CHo.
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mparnc-KoOHGUTYypaLust

Y \
PTG TR R

COKpPalCHHAs 33IIHCh

[IpaBmnamu HMIOITAK mnst BXK nonyckaercs ucnonb3oBaHME MX TPUBHAJIBHBIX Ha3BaHUM (CM.
Tabn. 1 u 2).

B HacTosimee BpeMsi Takke MPUMEHsIETCS COOCTBEHHAsh HOMEHKIaTypa HeHachlmeHHbix BXXK. B
HEl KOHIIEBOW aTOM yrjepoja, HE3aBUCUMO OT [UIMHBI IenH, oOo3HadaeTcss mocienHeld OyKBOMH
rpedeckoro andasura o (omera). OTcYET MOJTOKEHUS JBOWHBIX CBSI3EH MPOU3BOIUTCS HE KaK OOBIYHO OT
KapOOKCHUJILHOM TPYNIIBI, @ OT METWJILHOW Ipynibl. Tak, THHOJEHOBAs KUCI0Ta 0003HavaeTcs kak 18:3
®-3 (omera-3).

@ 3 6 Y
CHyN\ NN NN CO0H

JTWHONEHOBaY Kucnota 18:3 -3

Cama nMHOJEBas KUCJIOTa W HEHACBILICHHBIE KUCIOTHI C MHBIM YHCIOM aTOMOB YIJIEpoja, HO C
PAaCIIOJIOKEHUEM JABOMHBIX CBS3E€M TAaKKE y TPEThEro aroma yriepojaad, CYUTas OT METHUJIbHOW IPYIIBI,
cocTaBisitoT ceMmeilictBo omera-3 BXKK. Jlpyrue Tumel KucioT o0pa3yloT aHaJOTHYHBIE ceMeHcTBa
JMHOJIEBOM (omera-6) u o1erHOBOH (omera-9) kucior. s HOpMaJIbHOM JKHU3HENEATEIbHOCTH YeI0BEKa
OoJblII0€ 3HAUCHHE UMEET MPaBHJIbHBINA OallaHC JUMHUJOB TPEX THIIOB KHCIOT: oMera-3 (JIbHSHOE Macio,
pBIOMit Xup), omera-6 (IOICOTHEYHOE, KYKYpy3HOEe Maciia) U oMera-9 (0JIMBKOBOE Macjo) B palMoHE
MUTAHUS.

W3 HACBHIIIEHHBIX KUCIIOT B JIMMKAX YEIOBEYECKOTO OpraHu3Ma Hanbosiee BayKHbI MAIbMUTHHOBAS

Cis wu creapunoBas Cig(tabm. 1), a wu3 HeHacwllleHHBIX - oneuHoBas C18:1, nuHoNeBas
C18:2, nunonenoBas u apaxugonoas C20:4 (tabi. 2)
Tabmumna 2.
OCHOBHI)IC HCHACBIIICHHBIC )KI/IpHI)Ie KUCJIOTHI JINTINI0OB
Ha253 e KUENATHI Ykcna
- TAToMOR
Yyrnepofa T:qn . Mopuyna r-{fﬂ
TPHESANEHOE  CHCTEMATHYECKaR"* s KNROTE '
ABOAHBX
CcBA36M
| FRTRYTIRS lekenneners- Ciep | oMera-7 "’\/\/\/';Z\JW\/COO“ .3
O IIOBAH Y-onax
Oures HoRas OKTaNCICH Cipy oMera-9 '"\/\\/\/v%\/\NvaH 4
U-nnay
Dramsnopasn®  mparc-OKa- Ciey | oMera-9 /\/\/\/\/Q\N\NCOOH 32
jicncH-Y-oras - "
JInanoxesus O rageKaHes- Clsy | oMeru-6 18/\/\/=n\/%/\/\/\/m0" 3
9.12-oBus
lwsosckonas  OxmageRarpuen-| C .. | omera-3 l”\/:lg\/:l?\/:g\/\/\/\/a')OH 1
9.12.15-onag
Apaxuononax '_-)m(-::- arerpaen- | O, | oMera-6 zo/v\/=“\/———"\/——-8\/%/\/ooon 49.5
5.8,11L,14-0Rasn

* BriroueHa /115 cpaBHeHus. ** J[7s 1iuc-u30Mepos.

Crnenyer TOMYEPKHYTH POJb TOJMHEHACHIIICHHBIX JIMHOJEBOW W JIMHOJEHOBOW KHCJIOT Kak
COCIMHEHUH, HezameHumblX 111 denoBeka («BuTamMuH F»). B opranuzme OHM HE CHUHTE3UPYIOTCA U
JOJDKHBI ITOCTYIATh C MUIIEH B KOJIMYECTBE OKOJIO 5 T B J€Hb. B mpHpoae 3TH KHUCIOTHI COAEPKATCS B
OCHOBHOM B PacCTUTEIbHBIX Macjax.
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Onn CIIOCOOCTBYIOT HOpMaJIU3aluu JUIUAHOTO npoduis I1a3MBbl KpPOBH.
Jlunemon, IpeICTaBIAIOLIMI COO0M CMeCh 3TUIIOBBIX A(PUPOB BBICHIMX KUPHBIX HEHACBIIIEHHBIX KHUCIIOT,
UCIOJIB3YETCS B  KAUeCTBE T'MIIOJUIMAEMHUYECKOTO JIEKAPCTBEHHOI'O CPEACTBA  PACTUTEIBHOIO
IIPOUCXOKICHHUS.

Cnupmeui. B cocTaB TMIUI0B MOTYT BXOJIUTh:

* BBICUIME OJTHOATOMHBIE CIIUPTHI;

* MHOTOaTOMHBIE CIIUPTHI;

* aMHHOCIHPTBHI.

B npupoanpix aunuuax HauOosiee 4acTO BCTPEYAIOTCS HACHIIIEHHBIE M PEKE HEHACBILCHHbIC
JmHHoLeno4yeuHsle cuupThl (Cie 1 O0Jiee) TIaBHBIM 00pa30M € YETHBIM YMCJIOM aTOMOB yriepoja. B
KauecTBe IpuMepa BblclIMX cnupToB npuseneHbl ueTwioBbli CH3(CH2)150H u  menuccunoBblit
CH3(CH2)290H crupthl, BXOISIINE B COCTaB BOCKOB.

MHoroaToMHbIE CHHUPTHI B OOJIBIIMHCTBE MPUPOAHBIX JIMIUAOB MPEACTABICHBI TPEXaTOMHBIM
CIMPTOM IJIMLEPUHOM. BeTpedaroTest Ipyrue MHOrOaTOMHbBIE CIIUPTHI, HAIPUMEP JBYXaTOMHbIE CIIUPTHI
STWIEHIJIMKOJIb U MPONaHAnoa-1,2, a Tak)ke MUOMHO3HUT.

HauOonee BaXKHBIMM aMMHOCIHMPTAMHU, BXOJSIIMMHU B COCTAaB MPUPOAHBIX JHMIIUJOB, SBISAIOTCS 2-
aMHHOATaHOJ (KOJIAMHUH ), XOJIMH, OTHOCS- IIMICS TAKKE K (.-aMUHOKHCIOTaM CEpUH M CHUHTO3MH.

NH,
+ |
HO—CH,CH, —NH, HO—CH,CH, —N(CH3); HO—CH,CH—COOH
KIENTAMEH XOITHH CENHH

C}uHro3uH - HEHACBIECHHBIN JJIMHHOLIETIOYEYHBIH JBYXaTOMHbBIN aMUHOCIUPT. J[BOiHAs CBSI3b B
chuHTO3UHE UMEET mpaHc-KOHPUTypa- U0, a acuMmMerpuueckue atoMbl C-2 u C-3 - D-xkoHduryparnmuto.

COUHIO3UH :
CH,0H
2|4
1 2 3 4 5 18 H 3 NH, D-KOHGUrypanus
HOCH, ~ CH~CH~ CH=CH~(CH,);,CH, H~[-OH ,
NH, OH 2 =
mpaHc-XOHpUTrypanus ((:“2)12(:“3

CnupTel B JAMNHUJAX alWIMPOBAHbl BBICIIMMHU KapOOHOBBIMU KHCIOTaMHU IO COOTBETCTBYIOLIUM
TMJIPOKCHWIIBHBIM TpyNnaM WIM aMUHOTpynmaM. Y TJiMLIEepUHa M COHUHTO3MHA OJUH U3 CHHMPTOBBIX
THIPOKCHIIOB MOKET OBbITh 3TEpUPHUIIMPOBAH 3aMEIIEHHON (ochOpHOI KUCTOTOM.

IMpocrtobie sunuabl. Bockun

Bocku - cnoskHbIe 3(hUPBI BBHICIINX KUPHBIX KUCJIOT U BBICIIMX OJJHOATOMHBIX CITHPTOB.

Bocku 00pa3yroT 3alMTHYI0 CMa3Ky Ha KOXKE YEJIOBEKa M KUBOTHBIX U MPEIOXPAHSIIOT PACTEHUS OT
BhIChIXaHHS. OHHM TpUMEHSIOTCS B (dapMaleBTHUECKOH U mapProMEpHON MPOMBIIIJICHHOCTH MpH
W3TOTOBJICHMM KpeMOoB ®  Mazed. [lpumepom  CIyXHUT yemunosviii  3Qpup  NATbMUMUHOBOU
Kuciomsl (L€TUH) - TJaBHBI  KOMIIOHEHT cnepmayema. CuepMaleT  BbIIACISIETCS U3 KHUPA,
colepkamierocss B MOJOCTSIX  YepenmHOM  KOpoOkM  KamayioToB.  Jpyrum  mpumepom
SABIISICTCS MENUCCUNOBBIU IPUD NATLMUMUHOB0U KUCTOMbI - KOMIIOHEHT ITYEIMHOTO BOCKA.

Il Il
CH3(CH;) 4C—0(CH; ), sCH; CH3(CH; ) 4#C—0(CH;)25CH;

UETHIOBRIH S(OHD TAIbMHTHHOBOH KHCIIOTH  MSIHCCHA0 R 3HD NAIEMATHHOBOH KMCAOTH
(IETHANATLMHTAT) (MEMHCCHITABMETAT)
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ZKupsl 1 Macaa

XKupsl 1 Macna - camasi paclpoCTpaHeHHas Ipylna JUIUA0B. BOIbIIMHCTBO U3 HUX MPUHAMICKUT
K TpUAILMITIUIEpUHAM - TOJHBIM 3¢upam raunepura U BXKK, xoTs takxke BCTpedaroTcs M MPUHUMAIOT
ydacThe B 0OMEHE BEIIEeCTB MOHO- U IHALWITIIULCPUHBI.

XKups! 1 Macna (TpUALMIITITUIICPUHBI) - CIIOKHBIE Y(QHUPBI TTUIEPHUHA U BBICIIUX KUPHBIX KUCIIOT.

OBIIIAA CTPYKTYPA TPUAITUINTIIUIIEPUHOB

9

CH,0—C—R!

| 0 o > i
I § R'CO, R'CO, RCO -

THO— i) R* AUMTHHBE OCTATKH BHICIIMX XHPHBIX KHCIOT
.

CH,0—C—R

B opranuzme yenoBeka TpUALMITIMLIEPUHBI UTPAIOT POJIb CTPYKTYPHOTO KOMIIOHEHTA KJIETOK WU
3aMacHOro BellecTBa («KHUpOBOE Jenoy»). VX sHepreTnyeckas IEHHOCTb NPUMEPHO BABOE OOJIbIIE, YeM
0enKoB WM yrieBoaoB. OHAKO MOBBIIEHHBIH YPOBEHb TPHALMITIULEPUHOB B KPOBU SIBISIETCS OJHUM
U3 JONOJHHUTENBHBIX (PaKTOPOB PUCKA PA3BUTHUS UILIEMHYECKON OOJIE3HH cepa.

TBepable  TpHALMAIIMLEPUHBI  HA3bIBAIOT  JKUpAaMH, OKMJIKME - Macinamu. IIpocteie
TPUALWITIULICPUHBI COACPKAT OCTATKU OANMHAKOBBIX KHCJIOT, CMCHIAHHBIC - pa3JIMYHbIX.

B cocraBe TpHALMIMIMIEPUHOB >KUBOTHOIO IPOUCXOXKICHHUS OOBIYHO MNPEeo0JIafaoT OCTATKU
HACbIIIICHHBIX KHUCJIOT. Takue TPUALWITIALCPHUHBI, KaK IIPpaBUJIO0, TBCPABIC BCIICCTBA. HaHpOTI/IB,
pacTuTellbHBIE Macja COJIEp’KaT B OCHOBHOM OCTaTKM HEHACBHILEHHBIX KHCIOT U HMEIOT KHJIKYIO
KOHCHCTEHIIMIO.

Hwxe npuBeneHsl NpUMEpPbl HENTPaIbHBIX TPUALMIITIIMIIEPUHOB U YKa3aHbl UX CUCTEMATUYECKUE U
(B ckoOKkax) oObIYHO ymoTpeOasieMble TPUBHAIbHBIC HAa3BAaHUS, OCHOBAHHBIC Ha Ha3BaHUSIX BXOJSAIIUX B
UX COCTaB )KUPHBIX KUCIIOT.

I‘F[_Ilﬂ_ ED—C";Hgg {rﬂlu— T.D—'C| ]'Hjj FH.ID'— m—(.:'”jﬁ:n 'FHEG— CD—CHHH
':I‘ID— C-D—C.-;Hgg frl'll.]— l'..'f.l—':.l| Tﬁjj FH.{.}— UU'—C”HH 'FHD_CG—CHHJJ.
C.['I")_D— Cﬂ—C”Hﬂ Lﬂlu— w—(.:I ;'Hjj cllzt.}— "-'.IJ'—CHH_H ':H:D'— CD_CITHEIS

TRHOSO AT T PH TPHCTEAPOITITHITEPHIT l-mamEMETO - l-omesm-
(TPHOMEHEH) (TPHCTEADHE) JHECTEADORNTTHIEDHEH 2= IAMEMHTOHT -
T, . —17"C .1 71 °C 3 -CTeapOUIT THIE PHH
Hepamuabl

HepaMI/I,I[LI - 3TO N'aLII/IHI/IpOBaHHBIe IMPOU3BOAHBIC CITUPTA C(I)PIHFO?»I/IHa.
OBLIAS CTPYKTYPA LIEPAMUJ10B
NH-CO-R
1 |2 3 4 5 18
HOCH2 —CH- C[H_ CH= C.H.(Cﬂz)l 2CH3

OH
RCO — aIpibHEIH OCTATOK BRICHIMX XU PHEX KACIOT

[lepamMuapl B HE3HAYMTEIBHBIX KOJWYECTBAX MPUCYTCTBYIOT B TKAHSAX PACTCHHH W KUBOTHBIX.
l'opazgo wamie OHM BXOIAT B COCTaB CIOXKHBIX JIMIIUJAOB - C(OUHTOMHUEIHHOB, IEpeOpO3HIOB,
TaHTJIMO3UJIOB U JIp.
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Ci10:KHBIE JTUITHALI

HekoTopele CI0XKHBIC JUMUABI TPYIHO KIACCH(HUIIMPOBATh OAHO3HAYHO, TaK KaK OHU COJEPIKAT
TPYNIHUPOBKH, TO3BOJISIONIME OTHECTH HMX OJHOBPEMEHHO K pasnudHbiM rpymmaM. CorjiacHo oOIiei
KJIACCU(UKAMUN JIMIUAOB (cXeMy 1) CIIOKHBIC JUIUABI OOBIYHO JEIAT Ha TPU OOJIBIINE TPYIIIbI:
dbocomunuabl, COUHTOIUUIBI U TITUKOJIUTHIBL.

Dochounuabl
B rpynny ¢ocdonunumso BXOIAT BEIIECTBA, OTIIEIUISIONINE ITPH THApoHn3e HochOopHYIO KUCIOTY,
Hanpumep Taunepodocorunuasl 1 HeKOTopble chuHromunuasl (cxema 2). B menom ¢ochomunumam
CBOMCTBEHHO JIOCTATOYHO BBICOKOE COAEPKaHHE HEHACHIICHHBIX KHUCIIOT.
Cxema 2.
Knaccudukanus pocdonunumon

OOCOOITATIU A BI

g

auepodochonummmmn Hexoropsie chUHroMHe THHEL
DochaTHas ITrasManoreHs!
Qocharuaui- Docharuamni- MochaTaIHT-
CCPHHR WHO3UTH
Docharurun- Gocharuann-
ITAHOIAMHMHBL CIMLEPHHB
<\ o i J/
o o Y T 4
Heilimpaashue Kucawme Heiimpaasumie

I'nuuepodocdoannuabi

OTH COeTUHEHMS SIBISIFOTCSI TIABHBIMU JIMITUHBIMA KOMIIOHEHTAMHU KJIETOYHBIX MeMOpaH.

[To XWMHYECKOMY CTPOCHHIO TIAHIEPO(OCHONTHUITUABI MPEACTABIAIOT COO0H MpousBoHbIC |-
riuuepo-3-docdara.

I-TCunepo-3-gochar COACPKUT aCHMMETPHUYSCKHN aToOM YIJepoia U, CIIeJ0BAaTEIbHO, MOXKET
CYIIECTBOBATh B BUJIE JBYX CTEPEOM30MEPOB.

[Tpuponbie raunepodochoNUIUab HIMEIOT OJUHAKOBYIO KOH(OUTYPALIUIO, SBISSACH TPOU3BOIHBIMU
I-ruepo-3-ocdara, obpasyrorerocs B mporecce Metadbonusma u3 pocdara TMTHAPOKCHAIIETOHA.

'CH,0H FRats
Ho—{—" H O = 0
"CH20—1'>—0H CH,0—P-OH
OH OH
L-raunepo-3-docdar auruapokcuaneTongocdar
DochaTuabl
Cpenu riuuepodochonunuaoB Haubosjee pacrnpocTpaHeHbl (ochaTuasl - CI0KHOIPHUPHBIE
Mpou3BoIHBIE 1-hochaTuI0BBIX KUCIOT.
®ocharumoBbie KucmoThl - 3T0 npomsBoaHbIe |-rmunepo-3-dpocdara, sTepudpunEpoBaHHBIC

KUPHBIMH KHUCJIOTAaMH 110 CIIUPTOBBIM T'HAPOKCHUIIBHBIM I'pYIIIIaM.
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CH,0—-CO~R/ 9 CH,0—C0—(CH,),CH;

R’CO-0 +H Q RCH=CH(CH,),—C—0 +II 0
CH,0 —1|’—0“ CH,0 —-II’—O"
OH 6).¢
L~-hochaTHAOBEIC KUCIOTH obmas cTpyrTypa docharunos
R'CO, R'CO — ocraTR® BECIIHX
XKUPHEIX KMCIOT

Kaxk mpaBuito, B mpupoansix pocdarniax B MojaokeHUH | TIMIEPHHOBOM EMH HaXOAUTCS OCTAaTOK
HACBHIIIEHHOM!, B MOJIOKEHUU 2 - HEHACHIIIEHHOW KUCIOTHI, @ OJJMH U3 TUAPOKCUIIOB (POCHOPHOIT KUCIOTHI
3Tepu(UIIMPOBAaH MHOTOATOMHBIM CIIUPTOM HWIM aMHHOCHHPTOM (X - OCTarok 3Toro cmupra). B
opranusme (pH ~7,4) octaBmmuiicsi cBOOOAHBIM TUAPOKCHII (POCHOPHON KUCIOTHI U IPYTe€ HOHOTCHHBIE
TPYNIHPOBKU B pocdaTuiax HOHU3UPOBAHBI.

[Tpumepamu (ocdhaTuoB MOTYT CIY)KUTh COCIUHEHHUS, B COCTaBe KOTOPBIX (hocharumaoBbie
KHUCIIOTBI amepughuyuposansi o HochaTHoMy THAPOKCUITY COOTBETCTBYIOIIMMH CITUPTAMH:

* (dochartuanaceprHbl, STCPUPHUIMPYIOUIHIA aTSHT - CEPUH;

* (ochaTHAMIATAHOIAMHUHBI, YTCPUPUITUPYIONINA areHT - 2-aMH- HOATAHON (B OHMOXMMHYECKOMN
JUTEpaType 4acTo, HO HE BIIOJHE MPABUIBLHO Ha3bIBAEMbBIH 3TAHOJIAMUHOM);

* (dochaTuanIXoNUuHBI, 3TEPUUIUPYIONINI areHT - XOJIHH.

Psn ¢ocdatnnoB BMECTO aMHHOCOJEPKAIIETO STEPUDUIUPYIOMETO areHTa COJEPKUT OCTATKU
MHOT'OATOMHBIX CIHPTOB - TIUIEpPUHA, MUOMHO3UTAa W Jp. [IpuBeneHHbIC HIDKE B KayecTBE MpHMEpa
dbocharuaunraunepuabl U GOCHATHIUIMHOZUTE OTHOCATCA K KHCIBIM TIUIEPOodOCHOTUITIIaAM,
MOCKONBKY B HUX  CTPYKTypax  OTCYTCTBYIOT  (¢parMeHThl  aMHUHOCIHUPTOB,  MPHUIAIOIIHE
dbochaTuanIITaHOIAMUHAM M POJICTBEHHBIM COSTMHECHUSIM HEUTPATBHBINA XapaKTep.

CH,0—CO—R! CH,0-CO—R! OH
200 —
R'CO-0——H Q RC0-0——H :
CH;0—P—OCH,CHCH,OH CH,0-P——0
OH OH OoH OH
PoedaTHIHI RIS PHIL] dochaTmiMnosHTe®
Ilnazmaiorennl

MeHnee pacnipocTpaHEHbI 10 CPAaBHEHUIO CO CIOKHOAI(UPHBIMHU TIHIEpopochonunuiaMu JTUIUIbI
C MpocTOi 3(PUPHOH CBS3bI0, B YACTHOCTH IU1a3ManoreHsl. OHM cofepkKaT 0OCTaTOK HEHACHIILIEHHOTO
CIUpTa, CBS3aHHBIA MPOCTON APUPHOH cBs3bi0 ¢ aromoMm C-1 Timrepo- 3-docdara, kak, Hampumep,
IUIa3MajJoreHbl ¢ ¢parMeHToM JTaHonamuHa - L-ocdarumgansrtanonamunsl. [lna3manoreHst
coctaBisroT 10 10% Beex munmmos [THC.

CH, —O0—CH=CH(CH;),CH; .
2 A | T T~~. ocmamox
R (:O 0 H ﬁ HERACKMUENRO20 cCnupma
CH,0-P —OCH,CH,NH;"
o
L-dochaTuaansaTaHonaMuHK (7 = 9—15)
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Cohunronunuabi

ChuHrONMMImUABI PEICTABISIOT COO0H CTPYKTYPHBIE aHAIOTH MITHIEPOGOCchHOIUITHIOB, B KOTOPBIX
BMECTO TJIMIIEPHHA HCMONb3yeTcs COUHTo- 3uH. JlpyruM npuMepoM COUHTOJIMIUIOB —CITyKaT
pPacCMOTPEHHBIE BBIIIIE [IEPAMHU/IBI.

BaxHyio rpynmy COUHTOJMIUIOB COCTABISIOT C@huHeOMUEIUHbL, BIIEPBbIE OOHAPY)KCHHBIC B
HEpBHOU TKaHW. B chuHrOMHEenuHax runpokcwibHas rpymma y C-1 nepamuaa srepudunupoBaHa, Kak
npaBwio, (ochaTrom xommHa (pexke ¢dochaToM KOJIAMHUHA), TOITOMY HMX MOXKHO OTHECTH H K
dbochomumuaam.

OBIIAA CTPYKTYPA COMHI'OMUEIAHOB

ocmamox: (hocghama xosuna (”) NH—-COR
 CHy— 0 —-P- OCH,;—CH-CH—CH= CH(CH,),,CH;
H2C B A= v
N &((:]'{3}3 6] OH oCmamox uepamuda

RCO — ocTaTox BHCIIEH XKUPHOM’ KHCTOTE

I'mmkoannuabl

Kak MOXXHO CcyauTh MO Ha3BaHWIO, COCAUHEHHUS ITOW TPYMIbI BKIIOYAIOT YIJIEBOIHBIE OCTaTKU
(wame D-ramakTo3sl, peke D-riroko3sl) U He coaepxar ocraTka (ochopHoi KucnoThl. TunuyHbie
NPEJCTaBUTEIN  TIMKOIHMIUAOB -  yepebpo3udbl W 2aH2AUO3UObl -  TIPEACTABIAIOT  COOOH
chUHTO3UHCOAEpKAIIUE JIUMTUBI (TOFTOMY UX MOKHO CUUTATh U COUHTOIUITUIAMU).

B yepebpozuoax octatok nepammma cBszaH ¢ D-ramakto3oit wim D-rimro- kK030# B-TVIMKO3HTHOM
cBs3b10. Llepebpo3us (ramakTouepedpo3uabl, IIIOKOIEPeOPO3HIbl) BXOIAT B COCTaB 000JI04€K HEPBHBIX
KJIETOK.

OBIIAA CTPYVKTYPA TAJIAKTOLIEPEBPO3NI0OB

CH,OH II‘IH—CO—R
HO , O OCH,—CH- (llH— CH=CH(CH,){,CH;3
ocmamox /
D-2dadxmo3nl ' Oll ' OH
i \ / oCmamox. Yepamuoa
OH

I'anenuo3udvr - OoraTsle YIrJIEBOJAMU CIIOKHBIC JMIKJBI - BIEPBbIE OBLIM BBIICICHBI U3 CEPOroO
BEIIECTBA TOJIOBHOI'O MO3ra. B CTpYKTYpHOM OTHOUIEHHMH TaHIJIMO3MJBI CXOAHBI C LiepeOpo3uaamu,
OTJINYAsICh TEM, YTO BMECTO MOHOCAXapuJa OHU COAEPKAT CIOXKHBIM OJIMrocaxapujl, BKIKOYAKOIUN 110
KpaifHell Mepe OMH OCcTaTOK V -alleTUIHEHPaMUHOBON KUCIIOTHI.

II\]H— CO—-R
CloXHBIi — OCH,— CH— CH— CH=CH(CH,);,CH,4
OTUTOCAXAPH/ |

OH  ocmamox yepamuda

TaHr/IHO3Ma

CBoiicTBa JUNMHI0B H UX CTPYKTYPHBIX KOMIIOHEHTOB

OCOOEHHOCTBIO CIIOXKHBIX JIMIHUIOB SIBISIETCS UX OuguibHocms, 00YCIOBIEHHAsT HENOJISPHBIMU
ruIpoOOHBIMH W BBICOKOIIOJIIPHBIMA MOHU3WPOBAHHBIMH THIPOQWIEHBIMA TPYNIHpPOBKamMu. B
¢bochaTtuanaxonuHax, HampuMep, YIJIEBOJOPOJAHBIE pPATUKAIbI >KUPHBIX KHCIOT 00pas3yloT JBa
HEMOJIIPHBIX «XBOCTa», a KapOokcuibHas1, pochaTHas U XOIMHOBAS TPYIIIBI - MOJSPHYIO YacTb.
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NOARPHAR 4QCME O 0=X)
1
CH,—0 EI’ OCH,CHCH,0 —CO

H,C?

N(CH;); HENOASPHEIE $XE0CMbL»

dhochaTHaHIXONHHEL (ISLMTHHE)

Ha rpannne pasnena a3 Takue coeaMHEHHs ACHCTBYIOT, KaK MPEBOCXOAHBIE 3MYIJIbratopel. B
cocTaBe KJIETOYHBIX MEMOpaH JHMHI- HbIe KOMIIOHEHTHl OOECHEYMBAIOT BBICOKOE JIIEKTPUUECKOE
COIIPOTHBIIEHUE MEMOpaHBbI, €€ HEMPOHUIAEMOCTb JJIsl HOHOB M TOJISIPHBIX MOJEKYJ M IMPOHUIIAEMOCTb
JUIS HENOJSPHBIX BemiecTB. B dyacTHOCTH, OOJIBIIMHCTBO AaHECTE3UPYIOIIUX IPEenapaToB XOPOLIO
pacTBOPAIOTCS B JIMIIUIAX, YTO MMO3BOJISICT UM IPOHUKAThH Yepe3 MEMOpaHbl HEPBHBIX KJIETOK.

XupHbie KuCIOTHI - cradbie 31eKTpoauThl (PKy ~4,8). OHU B Majioi CTEIEHH AMCCOLMUPOBAHBI B
BoAHBIX pactBopax. Ilpm pH < pKanpeoOGmamaer nemonmsupoBannasi ¢opma, nmpu pH > pK, T. e. B
(bU3MONOTHYECKUX YCIOBUSX, MpeoOnanaeT uoHusupoBaHHas ¢opma RCOQO™. PactBOopuMBIE cONH
BBICIIMX >KUPHBIX KUCJIOT Ha3bIBArOTCS Mmbliamu. HaTprueBble cONM BBICHIMX MUPHBIX KHUCIOT TBEPJBIE,
KanueBble - xuakue. Kak comu ciadbix KUCIOT U CHIIBHBIX OCHOBAHUN MbLIA YACTUYHO THAPOIU3YIOTCS B
BOJI€, UX PACTBOPBI UMEIOT LIEJIOUHYIO PEAKIIMIO.

[TpupoHble HEHACHIIEHHBIE XKUPHBIE KHUCIOTHI, UMEIOIINE YUC-KOHPUTYPAIHIO IBOWHOW CBSI3H,
oOnanaroT OOJBIIMM 3allacOM BHYTPEHHEH OSHEpPruHM U, CIEAOBaTElIbHO, MO CPAaBHEHUIO C MpPawuc-
M30MepaMH TePMOJAMHAMUYECKH MeHee cTaOWibHBI. VX muc-Tpanc-m3oMepusanus Jerko MpOXOIUT MpU
HarpeBaHuu, OCOOEHHO B MPHUCYTCTBUU HHULMATOPOB pPAJAMKANBbHBIX peakiuii. B mabopaTtopHbix
YCIIOBUSIX ATO IPEBpAlllEHUE MOKHO OCYLIECTBUTH JEHCTBUEM OKCHJIOB a30Ta, OOpa3yIOILUXCS IpH
Pa3I0KEHUU a30THOM KUCIIOTHI IPU HarPEBAHUU.

CH.{CH,) (CH,)»COOH CH3(CH3) 7~ pe!
W) =C’f 27 HNO,, Se=c]
B NH — > H (CH;)7COOH
OMEHHOEAS KHCIOTA JMAHIHHOBAA KHCITOTa
{(mownan, 1. . 14 *C) {rBcpaas, T. . 52 °*C)

Beicie kupHBIE KHCIOTHI HMPOSBIAIOT OOIIME XMMHMYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT. B
YaCTHOCTH, OHU JIETKO 00pa3yloT COOTBETCTBYIOLINE (YHKIIMOHATIbHBIE POU3BOHBIE. JKUpPHbBIE KUCTOTHI
C JIBOMHBIMU CBA3SIMHU IIPOSIBIIAIOT CBOMCTBA HEHACBIILEHHBIX COCIUHEHUN - NIPUCOEAUHSAIOT 110 IBOWHOU
CBSA3U BOAOPOJI, TAJIOT€HOBOIOPOBI U IPYTUE PEATECHTHI.

I'maponus

C noMomipro peakuy ruAposin3a yCTaHABINBAIOT CTPOCHHUE JIMIHIOB, a TAKXKE MOJy4YaloT [ICHHbIE
npoaykThl (MblIa). ['maponus - mepBas cragus YTUIM3alMd W MeTaboJIM3Ma MUIIEBBIX KHUPOB B
OpraHusMme.

I'maponn3 TpUALMIIIMLIEPUHOB OCYHIECTBISIIOT JIMOO BO3AECHCTBUEM Ieperperoro mnapa (B
MPOMBIIIICHHOCTH), TUOO HarpeBaHWEM C BOJOH B MPUCYTCTBUM MHUHEPAIbHBIX KUCIOT WIH IIEI0oYeit
(oMbuTeHUE). B opranusme ruipoian3 JUMUA0B IPOXOIUT MO AeHCTBUEM (epMeHTOB umna3. Hekotopbie
IIPUMEPBI peaKLvii TUAPOIN3a IPUBEIEHBI HIXKE.
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Clejj_C:i,G Mﬁ‘ C15H31CGDH + C15H33E|'H

16H33 NATEMATHHOBAA TETHIOBEIH
HETHATATEMHATAT KACIOTA CITHPT
QHED—m—C17H33 gl'I‘IDH C|‘;|'H33CDDNE
CHO-CO-CigHy + 3NsOH ——> CHOH + C5HyCOONa
CHEG—':C'—C] TI-IH-E CH*IDH C-I ?H:;jCGDNa

1-cneonn-2- naapMUTOR1-
J-CcTeapORIrTHISEHH

(I:-Hzﬂ_m_cl?ﬂjﬁ (F.H:UH C]THJSC?U'DN&
':]‘[D—CD—CI';I'ng + S5MNaQOH —» ‘FHUH + CITHastP‘IE + Naa,PD¢
0 4
[ OH HOCH,CH,N(CH
CH,0—P—~OCH,CH;N(CHy); h 2CELN(CL);
o
tochaTHIHIXONEH

B mna3zmanorenax, kKak ¥ B OOBIYHBIX BUHHJIOBBIX d(Upax, mpocTas 3pupHas CBSI3b PACHICIUIICTCS B
KHUCJIOM, HO HE B IIEJIOYHOM cpe/ie.

CH,0 —-CH=CH-R/ CH,0H [R'CH=CHOH] — R'CH,CH=0
CHO-CO-R? H0, HL :cuou + R’COOH
CH,0 _cg)_ OCH,CH,NH;* CH,0H  HOCH,CH,NH;"
& H;PO,
hochaTHIATEI TAHOTAMIATH

Peakuuu npucoeanHeHus

.HI/IHI/II[I)I, COACPpKAIIME B CTPYKTYPEC OCTATKHW HCHACBIICHHBIX KHUCJIOT, IPUCOCANHATIOT 110 JlBOfIHI;IM
CBSI3IM BOJOPOJ, TaJIOT€Hbl, TaJlOTeHOBOIOPOJbI, BOAY B KHUCIOH cpexe. Moonoe uucno - 310 Mepa
HEHACBIIIEHHOCTH TPUALMIATIUIEPUHOB. OHO COOTBETCTBYET YMCIY IpaMMOB HOJa, KOTOPOE MOXKET
npucoeauHuThbes K 100 r Bemectsa. CocTaB NPUPOAHBIX )KUPOB M Macell U UX MOJHBIE YMCIIA BAPBUPYIOT
B JOCTaTOYHO IIMPOKUX Mpenenax. B kadecTBe mnpumepa NPUBOAMM B3aUMOJECHCTBHE |-oyieomi-
JMCTEAPOMIITIUIIEpPUHA C HOAOM (MOIHOE YHCIIO 3TOT0 TpHALMITIINLEpruHa paBHO 30).

I I

| |
CH,0—CO— (CHy);CH=CH(CHy);CH; CH,0—CO—(CH,);CH- CH(CH,);CH;
I'l_T.HU—(_IJ—C,”H_“ + Ii — ?HD—{_I}—CI-;H:H
E'J-I;D—CD— CJ.T'Hﬂﬁ CI'IJ_D_CD_C]_?HH

[ - ORI HC TSRO HITIHIED HH

Karanutuueckoe ruapupoBaHue (TMIpPOTeHHU3AIMsI) HEHACBHIIIEHHBIX PACTUTENbHBIX Macenl -
BAJKHBIN [IPOMBILLIIEHHBIN Ipouecc. B 3ToM cirydae BOIOPO/ HACKHIIIAET ABOWHBIE CBSI3H U KUAKUE Macia
MIPEBPAIIAKOTCS B TBEPBIE JKUPHI.
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Peaknumn oxkucaenus

OKucnuTenbHbIC MPOLECCHl C YYACTUEM JIMIUIO0B U MX CTPYKTYPHBIX KOMIIOHEHTOB JIOCTAaTOYHO
pa3zHooOpa3Hbl. B WacTHOCTH, OKMCIIEHHE KHUC- JIOPOJOM BO3yXa HEHACBHIIICHHBIX TPUAIMITIHIICPUHOB
NPy XpaHEHUH (AaBTOOKHCIICHHE), COMPOBOXKIAEMOE THAPOJIM30M, SBIIAETCS YacThIO IIpoIliecca,
W3BECTHOT'O KaK npo2copKaHue macia.

[TepBuYHBIMU MPOJYKTAMHU B3aMMOACHCTBUS JIUMKAOB C MOJICKYJISIPHBIM KHCJIOPOJOM SIBJISIFOTCS
THJIPOTIEPOKCHIBI, 00pa3yIOIIHecs B pe3yJib- TaTe MEMMHOTO CBOOOHOPATUKAIHLHOTO MPOoIiecca.

L-H —[_I_;{!- L’ L Lo %’h L-0—0—-H
nunum N THAPONEPOKCHE

Ilepokcuonoe okucnenue aunudos - OAMH M3 HanOOJEe BAXKHBIX OKHCIHMTEIBHBIX MPOLIECCOB B
opranu3me. OH SBJISETCS OCHOBHOM MPUYMHON MOBPESKACHHUS KJICTOYHBIX MEMOpaH (Hampumep, Mpu
Ty4eBOU OOJIC3HM).

CtpykTypHble (DparMeHThl HEHACHIIIEHHBIX BBICIINX YKHPHBIX KUCIOT B (OCHOIMMUAAX CITYKAT
MUILICHBIO JJISl ATAKH AKMUBHBIMU POPMAMU KUCTOPOOd.

Heowmbuisiemble TUNUIbI HE TUAPOIU3YIOTCS HU B KUCIIOH, HU B IIEJI0YHOU cpene. OHU conepkar
BEILECTBA IBYX OCHOBHBIX TUIIOB - CTEPOUJIbI U TEPIICHBI.

Tepnenbl — 5370 yriieBomopoabl ob6mieir  dopmyast  (CsHg)n, n =2, 3,..., u ux
KHCIIOPOJICO/ICpIKAIIME TPOU3BOJHBIC (TepreHouabl). TepneHsl coaepkarcs B IQUPHBIX Maciax
pacTeHui, MOJICKYJIbl MX COCTOSAT M3 M3OMPEHOMIHBIX TPYIIN, HE OCTABJISIOT KUPHBIX ISITEH HAa Oymare.
[TosydaroT WX MyTeM TEPErOHKH C BOJASHBIM TMApOM Pa3IMYHBIX YaCTeH pPAaCTECHUH: I[BETOB, JINCTHEB,
KOpHeH, ceMsiH. Ckunuuap — npocreimee 3GUpHOE MACIIO (TEPIIEHTHHHOE MACIIO), T.K. €r0 MOJy4YaroT 3
TEPIICHTHHA ( KUBHIIBI) — MTAXy4el CMOJIbI, BBITEKAIONICH U3 HAJAPE30B XBOMHBIX JCPEBLEB. 3amax ero
00YyCIIOBJICH HAJTMYUEM B HEM TEpIICHA —TTHHCHA.

CioHig — > CipoHig — > CioHao

I_[I/IMOJ'I TCPIICHBL MCHTaH

Tepniens! ki1accupUUIUPYIOT MO YUCITY U30TIPEHOBBIX 3BEHBEB, 00PA3YIONINX YIIIEPOAHBIN CKENET
MOJIEKYJIBI

Cemutepnensl CsHg

Monotepnens! (Teprensl) CigHig,
Cecxksureprniensl (moyropatepriersl) CisHaa,
Z[I/ITepHeHBI C20H32, (ClOHlG)Z

TpI/ITepl'IeHI)I, CgoH48, (C10H16)3
Terpatepnennt CaoHgs, (C10H16)4

o [Tomurepnens (CsHg)n, rme n > 8

Crepounbl (OT XOJIECTEPUH) - BEHIECTBA XMBOTHOTO WIIM PEIKE PACTUTEILHOTO TPOUCX OKICHHS,
obnajaromue BBICOKOM Ouonormueckoil akTtuBHOCThIO. CTepouasl  00pa3zyloTcs B IPUPOE
13 U30MPEHOUHBIX MPEAIIeCTBEHHUKOB. OCOOEHHOCTBIO CTPOEHUS CTEPOMJIOB SIBISETCS HalU4He
KOH/ICHCUPOBAHHOM TETPallMKIMYECKONH CUCTEMBI rOHaHa (IpeXHee Ha3BaHUe — cTepaH). Spo roHaHa B
CTepOMIax MOKET ObITh HACBHIIIEHHBIM WJIM YaCTUYHO HEHACBHIIIEHHBIM, COJEpPKaTh AIKWIbHbIE U
HEKOTOpble (PYHKIIMOHAIBHBIE TPYIIBl — TUAPOKCUIIbHBIE, KAPOOHUIBHBIE HITUKAPOOKCHIIBHYIO.

B perymsuuu oOMeHa BemeCTB M HEKOTOPHIX (U3MOJIOTMYECKUX (QYHKIHMM opraHuzMa
YJacTBYIOT CTEPOMJIHBIE TOPMOHBI. Psii CHHTETHMUYECKHX TOPMOHOB, HalpHUMeEp, IPEIHU30JIOH, II0
JEMCTBHUIO HA OPraHU3M IMPEBOCXOAT IPUPOIHBIE aHAJIOTH. B Ipymimmy cTepou0B BXOAAT coAepKaliuecs
B OpraHU3Me€ 4YeJIOBEKa CTEPOMIHBIN CIHMPT XOJIECTEPUH, A TAKXKE JKEIUHbIE KHUCIIOTBI — COEIUHEHUS,
uMeromye B 00KOBOH L€ KapOOKCUIIBHYIO IPYIIILY, HAIPUMEp, X0JIeBast KUCIIOTa.
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http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%BC%D0%B8%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B_(%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%81%D0%BA%D0%B2%D0%B8%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD
http://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D1%82%D1%80%D0%B0%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D1%82%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B5%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D0%BE%D0%B5
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BF%D1%80%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BA%D0%B8%D0%BB
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BA%D1%81%D0%B8%D0%BB
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D0%B3%D0%BE%D1%80%D0%BC%D0%BE%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D0%B7%D0%BE%D0%BB%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B5%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D1%87%D0%BD%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0

K creponmaMm OTHOCATCA  TaKKe CEpEYHbIE  IVIMKO3UABI —  BELIECTBA  PACTUTEIBHOTO
IIPOUCXOXKACHUS (U3 HANlEPCTAHKU, CTPO(aHTa, JaHbIIIA), PEryJUpYIOLIMe CEepACUHYIO JAEATEIbHOCTb.
B rnuko3uaax crepouaHbiii parMeHT COSANHEH INIMKO3UHOMN CBSI3bIO C OJIMTOCAaXapHIOM.

Creponabl — 3T0 Oousblias rpylnna NPUPOAHBIX COEAUHEHUI, MMErollas OOLMI yIriIepoaHbIH
CKEJIeT. B OCHOBE CTEpOHUIIOB JICKUAT MOJIMLIIMKIINYECKas cucreMa roHaHa
(nepruapouukioneHTadgenanTpena). CTepouabl AENSATCS HA CIEAYIOIIME TPYIIbL: CTEPHUHBI, JKEIYHbIE
KHMCJIOTBI, KOPTUKOCTEPOUIbI (TOPMOHBI KOPBI HAJIOYEYHHUKOB), KEHCKUE II0JOBBIE TOPMOHBI, MYXCKHE
II0JIOBBIE TOPMOHBI, arJIMKOHBI CEPACUHBIX TTIMKO3UA0B. COeIMHEHUs KaXI0i U3 NEPEYUCIICHHBIX TPYIII
UMEIOT CBOU CTPYKTYPHbIE OCOOCHHOCTH, OIpEASNSAIONINE HX CIEHU(PUUECKYI0 OHOJIOTHYECcKyIo
AKTUBHOCTb.

JlaGoparopHasi pabdora

PeakTussbl u 000pyaoBaHue:
I. JluctminupoBaHHas BOJA.
ii. KOHIEHTpHUPOBAHHBINA PACTBOP CEPHOU KHUCIOTHI.
iii. Boaubie pactBope: 0,1H KMnOa, 30 % ruapoxcuna Hatpus, Opomuoit Boabl, 0,5 KiI,
tepnunruapara, 0,5 % kpaxmanbHOro kieicrepa, 5% xJjiopamuHa.
Iv. Cxunuaap, xaophopm, opomkamdopa.
v. lllratuB ¢ npobupkaMu, IpOOUPKU C Ta300TBOIHOMN TPYOKOI.
Vi. MepHbIe U KaeIbHbIC TUITCTKH.

OnbIt 1. [Joxazamenvcmeo nenpedenbHocmu mepnenos

K 1 xaruie ckunmaapa 1006aBUTh 2 Karuid OpOMHOM BOABI, BCTPAXHYTh. HaOmrogenus 3amucarh B

TEeTpPa/lb.
H3
H
T Br Tg
C \C
2N 5 /
HC CH r A CH
/
_ e
CH;~C—CH;, H™ | cHc—cH
+ Br, —» 3 3
H,C ‘ CH, H,C ‘ CH,
\CH/ \CH/
BriBon:

OnbIT 2. Jleckasn oxucisemocms mepneHoe

OKuCIIIeEMOCTh TEPIIEHOB - BTOPAsl KaueCTBEHHas peakuus Ha HenpenenbHocTh. K 1 kame 0,1H.
KMnOs B 5 kakmisix BOAsl J00aBUTH | Karuilo CKUIMUIApa, BCTPSAXHYTh. HaOnroneHus M BBIBOIBI
3aIMCcaTh B TETPAIb.

: o [

V2R ‘o
HC CH HO /
1 +0+HOH —* P
‘ CH;—C—CH, H TCH3—C;CH3
H2C ‘ CH2 H,C ‘ CH,
\CH/ \CH/
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BF%D0%B5%D1%80%D1%81%D1%82%D1%8F%D0%BD%D0%BA%D0%B0_%D0%BF%D1%83%D1%80%D0%BF%D1%83%D1%80%D0%BD%D0%B0%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D1%84%D0%B0%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D0%B4%D1%8B%D1%88
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%B7%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%B8%D0%B3%D0%BE%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4

BriBox:

OnbiT 3. AKmueuposanue Kuciopooa mepnenamu

K 1 kamne 0,5 % pactBopa KpaxmaibHoro kieiicrepa nob6asuts 1 xammo 0,5 v Kl u 1 kammio
CKUIIUApa, BCTPSIXHYTh — MOSBISETCS TEMHO — (PHOJIETOBOE OKpAIIMBAHUE, TOCTEIIEHHO TIEPEXOIsAIIee B
CHHEee, YTO yKa3bIBaeT Ha BbIIEJICHHE CBOOOHOTO HO/Ia BCIEACTBUE OKUCICHHS HOAM 1A KaJIHsl.

Tepriensr nerko okucisitorcs O, Bo3Iyxa MO MECTY ABOWHON CBS3H, 00pa3ysl MEPEKUCH, KOTOPHIE
JIETKO Pa3iararTcs, aKTUBUPYS KUCIOPO, JAIOIINNA 030H:

O, + O —» 03
AKTHUBHBIN KHUCIOPO] KAYECTBEHHO OIpeiessieTcsl M0 BhIACICHUIO noja npu aodasienun K.

BriBo:

OnsIt 4. /lecuopamayusi mepnunzuopama — MOHoruapata 1,8 MeHTaHAMONIA, KOTOPBIN SBISETCS
CHUPTOM M MOXET JEeTHIpaTHpOBaThCS € OOpa30BaHMEM HENPENEIbHOIO0 COEIMHEHUS — TepleHa ¢
IPUATHBIM 3aI1aX0M, HENPEAEIbHOCTh KOTOPOTO JIETKO YCTAHOBUTH: TIOMECTUTH B IPOOUPKY 2 JIOMATOYKH
TEePIUHTUPATA, IPWINTH 2 MJI BOJBI U HAarpeTh 10 kuneHusd. OXaaauTh pacTBOpP U J00aBUTh HECKOJIBKO
Karejab KOHII. CEpHON KUCIOTHI. O3HAKOMHTBHCS C 3allaxoM IPOAYKTa M MOMYTHEHHEM pacTBopa. JlaHHas
peakuus npuMeHseTcs B (hapMaHalln3€e KaK peakiys, MOATBEP:KIaolasi OUIMHHOCTh TEPIUHTUIpPATA.

BriBon:

OnbIT 5. M3yuenue kauecmeennvix peakyuti Ha Opomkamgopy

KavecTBeHHbIE peakiiuu Ha OGpoMKaM(pOopy OCHOBaHbBI Ha OTIIEIUIEHUH aToMa OpoMa U MEepeBOJI €ro
6o B JieTydee coenuHeHne Meau (mpoba benpimreiina), 1160 B cBoOoaHBINA OpoMm. [locnenusst peakmmst
IIPOBOAMTCS BIPUCYTCTBUU CUIIBHOTO OKHCIIUTENS — XJIOPAMHUHA B CPEZIE COJSTHOM KHUCIIOTBI: PaCTBOPHUTH
2 nomatouku OpoMkamdopsl B 2 M 3TaHoja. Jlokazate Hamuume Opoma mpoOoit bempmrelina. K
MOJyYEHHOMY CIIUPTOBOMY pacTBopy 100aButTh 1 mi 30% pactBopa NaOH u 1 nonarouky HUHKOBOM
e, [IpoKHMIIATUTE cMechb B TeueHHe 3-4 MUHYT, OXJaJAWUTh, OTQWIBTPOBaTb OT OCTaTKOB ILIMHKA,
GuIbTpaT HEUTPATM30BaTh COJSTHOW KUCIOTON A0 crnabo-kucioil peakiuu (pH=5), 3arem npunutel M
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5% pactBopa xmopamuHa W 1 Mi xjopodopma, XOpomio mnepememars. B Kakoil 1BeT okpacuics
xJlopoopMeHHbI  cinoi? JlaHHas peakuus pEKOMEHAyeTcs s KAauyeCTBEHHOIO OIpellesIeHUs
OpoMKamMQOpBHI.

BriBon:

OnbIT 6. /3yuenue ceolicme Kopmukocmepouoos

KopTtukocteponabIropMoHbl KOPBI HAMOYEUYHUKOB BCETJa COJIEPKAT KETOTPYIITY B MOJOKEHHUH 3,
cBoOoaHyI0 win 3tepudunupoBannyio rpymnny — COCH;OH — B monoxenuun 17 u ogHy WM B
JIBOMHBIC CBSI3H B KOJIBIIE «A» CTEPaHOBOTO sA/Ipa. ITO ONPEACNISICT OOIIHOCTh UX XUMUUECKUX CBOUCTB.

a) Ob6napyscenue remoepynnol: ¥ 0,5 MJI COHPTOBOTO pacTBopa JHOOOT0 KOPTUKOCTEPOHUAA
npubaButh 0,5 Ma pactBopa cynbdara ¢eHWIrHaApa3uHa U HarpeTh Ha BOASHON Oane B TeueHue 7-10
MUHYT. B pe3ynbTare peakuuu KOHJICHCAIINH JOJDKEH 00pa30BaThCs MPOAYKT JKEJITOTO LBETA.

BriBo:

0) Oobnapyxcenue anvgha-kemonvrou epynnet —COCH,OH. x 0,5 M cnupTOBOrOo pacTBoOpa
IPEeJHU30HA WM MpeaHu3osoHa n06asuth 0,5mn peaktuBa denuHra u Harperb Ha BOJsHON Oane. B
pe3ysibTaTe OKHUCIEHHUS aib(a-KeTOJbHOM TpYIIbI 0 KapOOKCUIBLHOW BBIJENAETCS KpPacHBIM OCaJ0K
okcuna meau (I).

BriBon:
B) ObHnapyoicenue 08otinbix ceszet: K 0,5 MII CIUPTOBOTO pacTBOpa JOOOTO KOPTHKOCTEPOHIA
no6aButh 0,5 MI COUPTOBOTO pacTBopa OpoMa (CBETIO-XKENTOro I[BETa), XOPOIIO MepeMenIaTh.

OOBSICHUTB, TIOYEMY HCYE3aeT OKpacka Opoma.
OTUMH peakiusMu Bol OyzieTe moibp30BaThCs MPU aHAIHM3E TPOU3BOIHBIX KOPTHKOCTEPOHIOB.
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BriBox:

OnbiT 7. Obwasn peaxkyus Ha cmepouodsl (peaxyus Jlubepmana-bypxapoa)

[lomecTuTh Ha NPEAMETHOE CTEKJIO HECKOJIbKO KpPUCTAIJIOB CTEpoMza, J00aBUTh 3 Karliu
YKCYCHOTO aHTUJpua M 2 Kamiu KoHIeHTpupoBaHHOM HySO4, mepememiats CTEKISIHHONW MaIOUKOM.
Uepes 1-2 MUHYTHI JOTIKHO MOSBUTHCS KEJITOE OKpaIlIMBaHUE.

Buumanue! Ilpenapamul cmepoudos oarom ¢ KOHUEHMPUPOBAHHOU CEPHOU KUCTOMOU OKPACKU
DA3HBIX UGEM OB — IMO CEOIICME0 UCNOIb3YEMCA 6 (hapmananuse.

3agaHusA 1J151 CAMOCTOSITEILHON padoThI

KoHTpoJibHbIE BONPOCHI:

1. Kakwue coenuaeHHs OTHOCATCS K ymnuaam? Kak onu knaccudunupyrores?

2. TlpocTble U CIOXKHBIC JTUIHIBI.

3. JlaTe ompezeneHHE MOHATUSAM TEPIICHBI» U «CTEPOUIbD». UTO POJHUT W UTO Pa3INYaeT ITH
COETUHEHUSI.

4. OOume peakluy Ha TEPIECHBI.

5. VYkazaTh aCHMMETPHYECKHE aTOMBI YIiieposia B popMysax JTUMOHEHa, MTMHEeHa, KaM(OpsbI.

6. Kakue coemuuenus 00pa3yroTcs U3 MHHEHA MPU CTOSTHUMU 1o jerictBueM O; BO3ayXa M Kak MX
OOHapyXUTh?

7. Kak pearupyer kamdopa C a) THIpPOKCHIaMUHOM; O) Oucynb@uroM HaTpus; B)
(beHUITUIPa3uHOM; ') CEeMHKapOa3uIoM.

8. Kakwue coegnHEeHUs Ha3BIBAIOTCS CTEOpUIAMH?

9. OcobenHoctu kopTHKOCTEpoU10B. OOHApyKEHHE B HUX KETOIPYIIIbI, KETO-CIIUPTOBOM IPYIIIbI
Y IBOMHBIX cBsi3ed. Kakue u3 peakiuii Ha KOPTUKOCTEPOUIBI XapaKTEPHBI U JIJISt APYTUX CTEPOUIOB?

10. O6u1as peakuus Ha ctepouibl — peakius Jlndbepmana-bypxapna.

TecToBBIC 3a1aHNA:

1. JIumtuapl pacTBOPSIFOTCS] BO BCEX IMEPEUHCIICHHBIX HIDKE BEIIECTBAX KPOME:
a) apupa

0) BOJIBI

B) OeH3oI1a

r) xJ0podopma

2. B CTpyKTypHOM OTHOIIIEHUH BCE JINTTU/IBI SIBIISTFOTCSI:
a) IPOCTBIMU dUpaMu

0) BBICIIMMU CIUPTaMU

B) CJIOXKHBIMH 3(UpaMu

T') TOJHUIAKINIECKUMHU CITUPTaMHU

3. K cTpyKTypHBIM JIUTIHAM OTHOCSTCS BCE TICPEUUCIICHHBIC HIKE KPOME:
a) pochonunumon
0) TITMKOIHUITUIOB
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B) TPUIVIMLIEPUIOB
T') CTEpUIOB

4. B cocTaB TPUTIHMIIEPHUIOB BXOST BCE IEPEUHUCICHHBIC HIKE JIEMEHTBI KPOME:
a)H 6) O B) S r)C

5. ['maBHBIMU JTUTIUIAMUA MEMOpaH SIBJSIOTCS:
a) TPUTJIMIICPHIBI

0) TIIMKOJIMITHIBI

B) BOCKH

r) dhochomunuabt

6. Cnoxubie 3¢pupsl BXKK 1 nonuuukiIngeckux CoupToB HAa3bIBAIOTCS:
a) BOCKH

0) cTrepusl

B) CTEPOJIBI

7. Haubonee pacnpoctpanennsie HachineHHble BXKK, Bxonsiue B cocTaB JIUNUIO0B:
a) MAJIbMUTHHOBAS

0) yKkcycHas

B) CTEapUHOBAsI

I') MypaBbUHAS

8. CKOJIbKO M30IPEHOBBIX (hparMeHTa CoAepKaT AUTEPIICHBIL:
a)2 0) 3 B) 4 r)6

9. Kamdopa otHOCSTCS K
a) MOHOTEpIeHaM

0) auTepneHam

B) CECKBHUTEPIIEHAM

T') TpUTEpIIEHAM

10. IlpoBuTaMuHOM BUTaMUHA A CUUTAETCS:
a) Y — KapOTHH 0) B — xapoTuH B) 0L — KAPOTHH

11. Ckonbko W30MPEHOBBIX (hparMeHTa coJepKaT TPUTEPIICHBI:
a)2 0)3 B) 4 r) 6

12. I'maBHO¥M COCTaBHOM YacThIO CKUTIHIAPA SABIISCTCS:
a) TMMOHEH 0) TeprnuHEeH

B) 0L — IMHEH r) Kampen

13. K anuKkiIM4ecKuM TepreHaM OTHOCATCS:

a) repaHuo 0) UTPOHEITON
B) HEpoJl I') UUTPOHEIJIANb
1) TUMOHEH €) TepIUHEHbI

14. K MOHOIIMKIIMYECKUM MOHOTEPIIEHAM OTHOCSITCS:

a) repaHuo 0) IUTPOHEITOIN
B) IIMHEH T') HIATPOHEIUIANb
1) TUMOHEH €) TepIUHEHBI
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15. K OumuxiIm4eckuM MOHOTEPIIEHAM OTHOCSTCSL:

a) repaHuo 0) IUTPOHEITOIN
B) TUHCHBI r) kKampopa
1) TUMOHEH €) TEpIIUHCHBI

16. K ceckButeprnieHaM OTHOCHUTCS:
a) MUHEHBI

0) kamdopa

B) JTUMOHEH

r) apre3o

17. K quTepnieHamM OTHOCSITCS:
a) puron

0) kamdopa

T') LIUC- U TAaHC- PETUHAJIb

1) GapHE30IT

18. K TpuTepnenaMm oTHOCATCS:
a) puron

0) kamdopa

B) CKBaJIeH

r) O0pHEOT

19. K cTpyKTYpHBIM OCOOCHHOCTSIM CEPACUYHBIX TJIUK3UI0B OTHOCSTCS:

a) apoOMaTUYeCKUIl XapakTep Koiblia A

6) Hanmuuue gpenonsHoro OH y aroma C-3

B) HaJIMUME HEHACHIIIEHHOTO JJAKTOHHOTO KOJIbI[A B TIOJIOKEHUU |7 TOHAHOBOH CHCTEMH,
r) B-rugpokcunbHas rpynna y aroma Cqg

1) HAJIMYKE Pa3BETBICHHOTO ankmwibHOTO paaukana Cg-Cyg B monoxenuu Ciy

20. CkoJIbKO M30TPEHOBBIX (hparMeHTa COACPIKAT CECKBUTEPIICHBI:
a)2 0)3 B) 4 r)5 n) 6
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