3AHSTUE Nel

Tema: Xummusi 0M0JI0rn4ecKy aKTUBHBIX coeqnHeHuid. KapOoHoBbIe
KHCJI0TBL. 2KupbI

YueOHo-uesneBble 3a1aun: 3yunTh CTPOCHUE U XUMHYECKOE TTOBEICHUE
KapOOHOBBIX KHUCIIOT U UX MPOU3BOAHBIX. 3yunTh BIUsIHUE 3aMEeCTUTENCH Ha
PEAKIIMOHHBIEC LIEHTPHI B MOJIEKYJIE.

ITepeyeHb NpaKTHYECKUX HABBIKOB.

v/ caMOCTOSTENIbHO paboTaTh CO CIPABOYHOW W yUeOHOW JIUTEpaTypoOH,
MpeBpallaTh MPOYUTAHHOE B CPEJICTBO ISl PEIICHUS TUITOBBIX 3a]1a4;

v/ aKTMBHO WCITIOJIb30BaTh HOMEHKJIATYPHBIE IPAaBUJIa 10 OPraHUYECKOU M
HEOPraHWUYECKOM  XMMUA W HOMEHKJIATypy  OPraHUYECKUX W
HEOPraHWYECKUX COCTUHCHUN;

v/ Ha OCHOBAHMU IIEPHOAMYECKOrO 3aKOHA U CTPOEHUS DIEKTPOHHBIX
000JI04eK aTOMOB IIPOTHO3UPOBATh CBOMCTBA W  B3aUMOJICHCTBUE
XUMHUYECKHUX IJIEMEHTOB U UX COCIMHEHUM, TPUMEHIEMBIX B (papMaruu, u
pelaTh COOTBETCTBYIOIIUE 3TUM MTPEBPAILICHUSM KOJITUYECTBEHHBIE 33]1a4H;

v’ IPOBOJNTH MPOCTOM y4eOHO-UCCIIEI0BATEILCKIM SKCIIEPUMEHT Ha OCHOBE
OBJAJICHUSI OCHOBHBIMHM TpHUEMaMH TEXHUKH paboT B sabopartopud,
BBITIOJIHATH PacyeThl, OPOPMIIATH pe3yabTaThl, HOPMYIHPOBATH BEIBOBI

v\ METOIUKOW IUIAHUPOBAHMS U IPOBEIEHMS DKCIIEPHMEHTA, BKIKYAIOLIETO
CUHTE3 U CIIOCOOBI MIAECHTU(DUKAIINY TTOJTYYEHHBIX BEIIECTB,

Kap0oHoBbIMM KHCJI0TAMH HA3bIBAIOTCS IPOU3BOIHBIE YTIIEBOAOPOIOB, B
MOJIEKYJIE KOTOPBIX COACPKUTCS OTHA WM HECKOIbKO KapOokcmibHBIX —COOH.
Kucnplii BKyc MI0/I0B ¥ JTUCThEB MHOTUX PACTEHUM OOYCIOBJIEH MPUCYTCTBUEM
Pa3IUYHBIX KapOOHOBBIX KUCJIOT — BEIIECTBAMH, B COCTAB KOTOPBIX BXOJUT OJIHA
WJIU HECKOJIBKO KapOOKCUIIbHBIX TPYIIIL.

VY npeBHUX IPEKOB MPEACTABIECHUE O KHUCIOM BKYCE CBSI3BIBAJIOCH, MTPEKIE
BCETO, C YKCYCOM — pPacTBOPOM YKCYCHOW KHUCIOTBI, OOpa3yrolleucs Mpu
ckucannu BHHA. CaMO CIOBO «yKCYC», WIIH, KaK TOBOPWIIH >KUTEIW IJUIAJIbI,
«OKHC», O3Hauall0 «KUCIbI». llomydeHume ykcyca HpuU CyXOW MEpPEroHKE —
HarpeBaHuu 0e3 J0CTyna BO3/1yxXa — APEBECHUHbI ONMCAHO B counHeHusix Moranna
I'maybepa u PoGepra boiinsg. OgHako mprupoja 3Toro BemecTsa BILIOTh 10 XIX B.
octaBajach Heu3BecTHa. Jlump Ako0 bepuenmyc ompenenun coctaB yKCYCHOM
KHUCJIOThI, 2 HeMelkuil xumuk Anons(d Bunsrensm ['epman Konbbe ocymiecTBui
MOJIHBIN ee cuHTe3 U3 yris. [IpocTelinnyio u3 kKapOOHOBBIX KUCIOT — MYPaBbUHYIO
kuciory HCOOH, BrepBble MOJy4YMsl aHTJIMICKUNM €CTEeCTBOUCHBITATENb J[>KOH
Peii, narpeBasi MypaBbeB B MEPErOHHON KO10e. MypaBbuHAasl KUCIOTa 00Jiagaet
CWIbHBIMU OaKTEpULMIHBIMUA CcBoMcTBaMU. [lo3TOMy ee BOJHBIE PACTBOPHI
UCIIOIB3YIOT KakK MHUILEBOM KOHCEPBAHT, a MapaMH JIe3UHOUIMPYIOT Tapy s
MPOJIOBOJILCTBEHHBIX TOBAapOB (B TOM 4YHCIE BUHHBIE OOYKH), YHUUYTOXKAIOT
myenuHbIX kiemeil. Crnalblii BOJHO-COUPTOBOM PacTBOP MYpPaBbUHOW KHCIOTHI
(MypaBBUHBIN CIHPT) MPUMEHSIOT B MEIULMHE Ml pacTUpanuil. B mpupoze
IIMPOKO paclpoOCTpaHEHbl W 0oJiee CIOXKHBIE MO COCTaBy KHUCIOTHI. Takosa,
HanpuMmep, MacisHas kuciaora CHz(CH,),COOH, xotopas oOpasyercs mpu



MPOTOPKAaHUM CIIMBOYHOIO Macjia — 3TO H3-3a HEE MCIIOPYEHHOE Macjo TakK
HETMPUATHO MaxHeT v ropuuT. OHa 00ycliaBiIMBaeT U 3anax nora. PojacteenHas e
karponoBasi kuciora CH3(CH;)4COOH BxomuT B cocTaB Ko3bero macia. B
KOpHSX  pacTeHus  BaJlepUaHbl  COJCPKUTCS  HEKOTOPOE  KOJHUYECTBO
u3zoBanepuanoBoii kuciotel (CH3),CH-CH,COOH - ee MOHO BBIACIINTS,
00paboTaB BBICYIIIEHHBIE KOPHU PACTEHUS IEPETPETHIM BOJISHBIM MTAPOM.

Beictime  kucimotel, Hampumep creapuHoBas CHj3(CH;)COOH wu
najgpmuTuHoBass CH3z(CH;)14COOH, BmepBbie BbIAeIEHHAs W3 MaJIbMOBOIO
Macia, MpeICTaBIsAI0T CO00i OeCIIBEeTHBIE TBEP/IbIC BEIIECTBA, HE PACTBOPUMBIC B
Bojie. Jlonroe BpeMsi OCHOBHBIM HX HMCTOYHHKOM OBUIM TPUPOIHBIEC >KHUPHI,
HAIpUMEP CBUHOE Cajl0 WM TOBSIKUM >kup. Celdac 3TU KUCIOTHI MOJIYy4aroT U
CUHTETUYECKHM — KATAJIUTUYECKHUM OKHCIECHHUEM YIJIEBOJOPOJOB HE(TH.
[IpakTHUeckoe 3HAYEHHE HMEIOT TJIaBHBIM OOpa3oM HATPHEBBIC COJMU DTHUX
kucioT — creapaT HaTpus C,17H3sCOONa, n manemutat Hatpus — C15H3 COONa:
OHH SIBJISIOTCS OCHOBHBIMHM KOMIIOHEHTAMH MbIJIA.

B maBene, a Takke B peBeHE, KUCIHUIIE, IIMMUHATE COJCPKUTCS IaBeaeBas
kucinora HOOC-COOH. Orta mpocteinmas AByXOCHOBHAsI KHCIOTa — MPOIYKT
pacmaga HEKOTOPHIX aMHHOKHCJIOT, Hampumep TIumiimHa. I[lpu HapyiieHusx
oOMeHa BemniecTB (B YaCTHOCTH MPU HEJOCTAaTKe BUTaMUHA Biy) B opranuszme
YyeJgoBeKa OTKJIAJbIBACTCS €€ MaJopacTBOPHUMAs COJIb — OKcalaT KaJdblHs, 3TO U
€CTh TaK Ha3bIBAEMOE OKCaJlaTHOE OTJIOXKEHHE COoJied. SIHTapHas KHCIIOTa
HOOC-CH,;CH, -COOH BmepBbric OblLla BbIFCICHAa alxuMukamMu. Eiie
Arpukona HaOIrOIan TpU MPOKATUBAHWU SHTApsS OOpa3oBaHHE IMOXOXKETO Ha
coib Oenmoro HaleTa siHTapHOW KucioThl (nat.sal succini volatile — «wreryyas
SIHTApHAS COJIbY).

§ 1 Knaccudpukauus kapoOOHOBBIX KHCJIOT

KapOoHOBBIE KHCIOTHI KIACCUDHUIIMPYIOT TIO JBYM CTPYKTYPHBIM
MPU3HAKAM: 10 YHUCTY KapOOKCHIIBHBIX TPYII Pa3IuvaroT OJHO-, ABYX-, TPEX - U
MOJINOCHOBHBIE ~ KapOOHOBBIE  KUCIOTHL.  YWCIO  KapOOKCHUIIBHBIX  TPYIII
OnpeieiieT OCHOBHOCTb KUCIIOT.

B 3aBucuMocTH OT CTpOCHHS YTIIEBOJOPOMAHOTO paauKaia KapOOHOBBIC
KHUCJIOTBI MOTYT OBITh aJU(aTHYeCKUMM (HACHIIICHHbIE W HEHACHIIICHHBIE),
AU KJIHYeCKHe u apoMaTHyecKue (kapOOIUKINYECKHE u
TFETEPOLIMKINYECKHE ).

O6mas ¢opmyna mnpenelbHBIX OAHOOCHOBHBIX KHCIOT: CphH+1COOH (mmm
CnH2,05).

1. o yncmy KapOOKCHUIBHBIX TPYII KHCIOTHI MOAPA3ACIISIIOTCS Ha:

0 OJJHOOCHOBHBIE (MOHOKapOOHOBBIE)

Hanpumep:
H-COOH CH;-COOH
MypaprHEad WrCycHAT

FEHCIOTA FHCIOTA



0 MHOT'OOCHOBHBIE (TUKapOOHOBBIC, TPUKAPOOHOBHIC U T.1I.).

(FHz- COOH
HOOC-CH;-COOH HO-(F—COOH
ManoHoEas CH;-COOH
EHCIIOTE Jnmonmaq

2. Tlo xapakTepy yriIeBOJOPOJIHOTO pajnuKajia pa3IndaroT KUCIOTHI:
npenenbhbie (Hanpumep, CH;CH,CH,COOH);

uenpenenbubie (CH,=CHCH,COOH);

o apomatuueckue (RCgH,COOH).

o O

§ 2 HomeHKIaTypa KApOOHOBBIX KHCJIOT

Jns cocraBieHus: Ha3BaHUM  KapOOHOBBIX  KHUCIOT MHPUMEHSIOTCS
pa3IuYHbBIE BHABI HOMEHKJIATYpbl. MCMONB3YyIOTCS Ha3BaHWs, COCTABJICHHBIE IO
Homenkinarype HIOITAK, panunonanbHO-QyHKIIMOHANbHAS HOMEHKJIATYpa, HO
HauOojee  pacHpoCTpaHEHbl  TPHUBHAJbHBIE  HA3BaHMs,  CJIOKUBIIUECS
HCTOpUYECKA. MHOrMe W3 HHX CBSI3aHbl C HAaWMEHOBAHUEM MPOJIYKTOB, U3
KOTOPBIX OHHU T[EPBOHAYAIBHO OBUIM BBIJCIEHBI WIM B KOTOPBIX OBLIN
oOHapyxeHbl. Hanpumep, MypaBbUHYIO KHCIOTY TMOJYYUIIM W3 MYPaBbEB,
yKCycHy10 — u3 ykyca. [lo Homenknarype MIOITAK k Ha3BaHWIO MpeaeaIbHOTO
YIJIEBOJAOPO/Ia, COOTBETCTBYIOIIECTO TJIABHOW YTJIEPOJHOM MENMU, BKJIOYas
yriiepoa kapOokcuia, 100aBisieTcsl OKOHYaHUE —0Basi KUCJA0Ta. Tak, Hanpumep,
MYpaBbUHAS KHCJIOTA — METAHOBAsI KMCJIOTA, YKCYCHASl — 3TAHOBAs, MPOIMOHOBAs
— Ipora”oBas u T. 4. Hymepanuio atoMoB yriepoaa IiiaBHOW LENU HAYUHAKOT OT
KapOOKCWIbHOUM TPyNIIbI.



Tabnuua 1

OcHOBHBIE KapOOHOBBIE KMCIOTBI

Ha3zBanue
" dopmyna
KHCJIOTBI cc CoH KHCJIOTBI
(3¢ups)

MypaBbHHAs METaHOBas dopmuar | HCOOH
YKCyCHas ATaHOBAs arerar CH3;COOH
MIPOITMOHOBAS IIpOIaHoBas nponuonat | CH3;CH,COOH
MaciisiHas OyTraHOBas OyTupar CH3(CH,),COOH
BaJICPHAHOBAs | IICHTAHOBAs Bajepar CH3(CH,);COOH
KampoHOBas FEeKCaHOBas reKcaHar CH3(CH,)4,COOH
KanpuioBas OKTaHOBast okranoar | CH3(CH,)sCOOH
KalpuHOBAas JICKaHOBAas nexanoat | CH3(CH,)gCOOH
aKpUIIOBasI MIPOTICHOBASI aKpuiIaTt CH,=CH-COOH
OeH30liHas OeH30liHas OeH30ar CeHsCOOH
HaBejeBas STaHIUOBas oKcajar HOOC -COOH
najbMUTHHOBAs | rekcazekanoBas | maapmutat | CH3(CH;)14COOH
CTeapHHOBAs OKTaJeKaHOBas | creapaT CH3(CH,),,COOH

Ha3Banus apomMaTH4eCKUX KUCIOT MPOU3ZBOASAT OT OCH30MHOMN KUCIIOTHI,

Hanpumep:
COOH
1 C,H
2°'5

2

2-3THIIOEH30MHAs KUCIIOTa

§ 3 Pusnyeckue CBOMCTBA KAPOOHOBBIX KUCJIOT

[lepBble TpU KHUCIOTHI TOMOJOTHYECKOTO psifa (MypaBbUHas, YKCyCHas,
MPOMUOHOBAsI) — MKUJKOCTH, XOpOIIO pacTBOPUMBIE B BOJ€ BCIEACTBUE
oOpa3oBaHusl BOJOPOAHBIX CBsizel. C yBeIMYEHHEM MOJIEKYJISIPHOW MaccChl
pPacTBOPUMOCTh KHUCJIOT B BOJi¢ yMeHbInaetcs. Clrenyromue MnpecTaBUTeNn —
MACIISIHUCTBIE KUJKOCTH, clab0o pacTBOpuMbie B Boje. Bce kuakue KUCIOTHI
OTJIMYAIOTCS CBOEOOpa3HBIMM 3amaxamMu. KHCIOThI, HauMHas € KalpUHOBOMU
CyH19COOH, — TtBEpabie BelIeCTBa, HEPACTBOPUMBIE B BOJIE, HO PACTBOPUMBIE B
cniupte, 3dupe. BeiICOKOMONEKYISIpHbIE TBEPAbIE KUCIOTHI 3amaxa He umeror. C
YBEIIMYEHUEM MOJICKYJISIPHOM MacChl KHCJIOT TMOBBIIAETCS HMX TeMIepaTypa
KUIEHUSI U YMEHbIIIACTCS TIIOTHOCTD.

A S
Qe sH-5 C C
roc? ">c-R I I I
\G—Hnnn:b/ |||H—Q: Q:nnnH—Q: Q: |||H—Q: Q:nnn

ACCOLUHALIHA MO NMeEYI

O&pazcEaHie OAHMEPOE
¥apboHOBEIX KHCIOT

K&pGOHOBbI}{ KEHCOOT

§ 4 Cioco0b1 nmostydyeHust KAPOOHOBBIX KHCJIOT



1. Oxwuciienune NpeacjJbHbIX M HENpPeEIACJbHbIX YIVIEBOAOPOI0B. B
IMPOMBIINIJICHHOCTH IIPpHU KAaTAJIUTHYCCKOM OKHCJICHHHN U HEBBICOKOM TEMIICPATYPC
N3 BBICOKOMOJICKYJISIPHBIX YIJICBOAOPOJI0B HC(i)TI/I MOJIy4arOoT BBICHIHMC JKUPHBIC
KHMCJIOTBI:

o pae 20
CHs — (CHg)y — CHz — CHa— (CHalu— Co, +CHs — (CHg), - C
HATeE. OH ~OH

EHCIOTEH

Kucnotel MOTYT OBITH IOJTyYEHBI JHEPTUUHBIM OKHCICHUEM aJIKEHOB!
40
CH; - CH=C"H- CHy — CHy— CHs — COiDH + HOoZ — i CHo — CHs

Kak BuaHO W3 ypaBHEHHMI peaKIui, MPHU OKUCICHUHU YTIEBOJOPOIOB
o0OpasyeTrcsi CMeCh KUCJIOT C pa3HbIM YUCJIOM aTOMOB YIJIEPOJia B MOJIEKYJIE.

2. OKuc/IeHHMe NePBUYHBIX CHUPTOB M aabjaeruaoB. KapOoHOBBIC
KHUCJIOTBI, TMOJy4aeMble 3THUM CHOCOOOM, COJAEpKaT TO K€ YHUCIO aTOMOB
YIJIEPOJIa, UTO U UCXOHBIE MPOTYKTHI:

] ]
R - CH,— OH_O, R-cff LR—C{:
H COH
3.  T'mapoau3  TPHUrajoreHOmpoM3BOAHBIX. I[Ilpy  HarpeBaHuu

rajoreHONPOU3BOJHBIX, COAEPKAIIUX TPU AaToOMa TAJIOT€HA IPU OJHOM U3
KpallHUX aTOMOB yrJiepoAa, C pacTBOPOM IIEJIOYM BHayajae oOpazyeTcs
HeycToiunBas (opma TPEeXaTOMHOTO cnupTa (TpU THAPOKCHIIbHBIE TPYIIIbI MPU
OJIHOM aToOME YTJepojia), KOTopas cpa3y OTHICIUISIET BOAY W MpeBpallacTcs B
KHUCJIOTY:

e TH’: p 2
CH;-C-Cl MCUCH, - C-OHL,CH;-C{ +H0
(| ANl “OH OH
4. T'mapoau3 HUTpWIOB. Hutpunbsl — NOpoU3BOAHBIE  KUCIOTHI,

coacpiKamunuc BMCCTO Kap6OKCI/IJ'Ia OCTAaTOK CUHUJIBHOM KHMCJIOTHI — HHUTPHUIIBHYIO

rpynny --C=MN..| VX momy4aroT B3auMOIEHCTBUEM MOHOTAIOr€HOIPOM3BOIHBIX C
[MAaHUJIOM Kanus (Tak Ha3bIBa€Mbli HUTPUJIbHBIA CUHTE3):

M0 PHCTELH 3THIT LHAHHY KAITHA HETYIHIT TTOTHOHOEOH
BHCIIOTEL

Jlanee HUTpWIBI MOJABEPralOT TUAPOIU3Y (OMBUICHHIO) B MNPUCYTCTBUU
MUHEPAIbHBIX KUCIOT Wid 1ienoue. [Ipu 3ToM a3oT mpeBpaiaercsi B aMMHUak U
¢ 00pa3oBaBIIEHCs KUCTOTOW AaeT COJIb aMMOHUSI:

40
CH:-CH;-C=N+:HOH — CHs;-CHz -
AMMOHHEEAT COJIE N OINHy

T OHITHOHO B0 E EHETID TEL
[Ipu HUTpUIBLHOM crocobe oOpaszyeTcs KHCIOTa, COJAeprKalllas Ha OJIUH
aToM yriepoaa Oouibllle, Y€M B HCXOJHOM MOHOTAJIOI€HOMPOU3BOJHOM
COEVHECHUU.
5. Jlis1 OTAEJBHBIX KHCJIOT CyLIeCTBYWT crneuuduyeckue crocodbl
MOJIyYeHHUS



MypaBbUHYI0 KHCJIOTY MOJIYyYalOT HAarpeBaHUEM OKCHUJIA YTIIEepoa C
MOPOILIKOOOPa3HBIM OKCUAOM HATpPHs MO IaBI€HUEM U 00pabOTKOM
MOJIY4YEHHOT0 (hopMHUaTa HATPHUSI CUIILHOW KUCIOTOM:

200°,C H,SO,

NaOH + CO — HCOONa — HCOOH

VYKCYCHYI0 KHCIIOTY MOJIy4alOT B IPOMBIIIUIEHHBIX MacIiTabax

KaTAIUTUYECKUM OKHCJIICHUEM KUCIIOpOJa BO3IyXa:

2C4Ho+ 50,— 4 CH3;COOH + 2H,0

6. Bzanmopeiicteue peaktua I'punbspa ¢ CO;
H,O
R - MgBr + CO,—R -COO - MgBr — R — COOH + Mg(OH)Br
7. HarpeBanuem cmecu okcuaa yriaepoaa (1) m meranona Ha karaauszarope
Nnoj JaBJIeHHEM
CH3;0H + CO —-CH3COOH
8. Apomaruyeckue KHCJIOTbI CHHTE3MPYIOT OKHCJICHHEM TOMOJIOTOB

oeHsoJia:
CHy COOH

3) + 6KMnO,4 + 9H,SO,— 5 + K,SO4 + 6MNnSO, + 14H,0

9.I'uapoan3 (PYHKUHUOHAJIBHBIX MPOU3BOAHBIX (CJ0KHBIX 3(PUPOB,
AHTHAPHUIA0B, TAJOIrCHAHI'NIAPHUIOB, aMI/IIIOB).
(RCO),0 + H,0— 2 R-COOH
R - COOR’ + KOH — R —-COOK + R’OH
R - COOK + HC1 — R - COOH + KCI

§ 5 U3omepust KapOOHOBBIX KHCJIOT

B romonorudueckoM psigy KapOOHOBBIX KHUCIOT BO3MOXHO HallMyue
CIEAYIOIINX BUIOB H30MEPHMU:

1.A3omepusi yriieBOAOPOIAHOM Lemu. DTOT BUJ U30MEPUU HAYMHAETCS C
oyranoBoit kucnotsl (C3H7;COOH), koTopas cyiiecTByeT B BUJI€ IBYX U30MEPOB:
MACJISTHOM KUCJIOTHI U U30MACIISTHOM (2-MEeTHIINPONAaHOBON ) KUCJIOTHI.

2.A30omepusi  MOJIOKEHHUS  KPATHOM  CcBsA3M.  XapakTepHa s
HETpeeTbHbIX KAPOOHOBBIX KUCIIOT:

CH,==CH—CH;—COOH CHs—CH==CH—COOH

ByTten-3-oBasn kucnota byten-2-oBas kMcnoTa

(BMHMMYKCYCHAA KMCNOTA) (KPOTOHOBAA KMCNOTa)

3.  Teomerpuueckas, HUC-, TPAHC- H30MEPHsi, HAIIPHMEP:
H\c éH H,C H
’ = N }Zé\
H,C COOH H COOH

uc-0yTeH-2-0Basi KUCJI0Ta TpaHC-0yTeH-2-0Basi KHUCIIOTa



4. Mexknaccoass nzomepusi. Kinacc kapOOHOBBIX KHUCJIOT IO COCTaBY
M30MEPEH CIOXHBIM 3(upam KapOOHOBBIX KHUCIOT. Hampumep, s macisiHOU
kucinotel (CH3CH,CH,COOH) wu3omepen MeTuUnoBbI 3>(Qup mnponaHoOBOH
kucinotel (CH3CH,COOCH3) wu 53TunoBbeii  3¢uUp yKCYCHOM  KHUCIOTHI
(CH3COOCH,CH3).

§ 6 CTtpoeHne KapOOKCWIBLHON IPYIIIbI

KapOokcunbHasi rpynma mnpeactaBisieT co0oll p,m — CONPSIKEHHYIO
CUCTEMY, BO3HHMKAIOIIYI0 B pe3yJibTaTe B3aUMOJCUCTBUS p-opOUTaIM aToma
KHCJIOPO/Ia TUJAPOKCUIBHOW Tpynmbl ¢ p-OpOUTaIbi0 aroma yriaepoja
KapOOKCHJIBbHOM TPYIIIBI:

B kapOOHOBBIX KHCJIOTaX aToOM KHUCIOpPOJa KapOOHWIBHOW TpYMIIbI
CMeIaeT K ce0e MEKTPOHHYIO IIIOTHOCTh OT ATOMOB KUCIOPOJa TUAPOKCUIBLHON
TPYIIbI, yBEJIWYHWBasg NOJSPHOCTH CBsi3M B rpynne O-H, a crnegoBartenbHO,
JIETKOCTh OTPBIBA aTOMa BOAOPO/IA.

B kapOOHOBBIX KHCIIOTaX MOKHO BBIJICJIUTh HECKOJBKO PEAKIIMOHHBIX
LEHTPOB:

—OH - KHCJOTHBIN LEHTP, 33 CYET KOTOPOro KapOOHOBBIE KHUCIOTHI
MPOSIBIISIIOT KUCJIIOTHBIE CBOMCTBA B PEAKIUAX C OCHOBAHUSIMU;

—3JIeKTPOPWIbHBII LEHTP — aToM yriepoaa KapOOKCHIIBHOW TPYIIIbI,
IpU y4yacTUM KOTOPOro KapOOHOBBIE KHUCJIOTHI M HUX (PYHKIHMOHAJIbHbIC
MIPOU3BOJIHBIE BCTYIAIOT B PEAKIIUU HYKIICO(DUIBHOTO 3aMEIICHUS;

-OCHOBHBIA LIEHTP — OKCOTPYIIA C HEMOAEIECHHOW MapOW 3JIEKTPOHOB, KOTOpas
MPOTOHHUPYETCA HA CTAJNM KaTaliu3a B PEeakUUsX HYKICO(PUIBHOTO 3aMElICHUs,
YeM aKTUBUPYET JIEKTPOPUIBHBIN HEHTP MOJIECKYJIbL;

—CH- KHCJIOTHBIH HEHTP — BO3HUKAIOIINI Y 00 — aTOMa yriiepoja 3a cueT

HMHJIYKTUBHOTO 3(hPeKTa KapOOKCUIIbHOW IPYIIIbI.

OnexrpodiuIbHbLH LeHTp

o 3+ O - Ocnosusii uentp
P
R—CH—C
) ~ =
CH-Kucnotdeii uenrp —— — » l OT H
H HO-Kucaorubiii ueHtp

§ 7 Xumunueckue cBoiicTBa

7.1 Kucnomunwie ceoticmsa. Juccoyuayus xuciom.KapOOHOBBIE KHUCIJIOTHI,
BCJICJICTBUE OOJIBIION MOJIIPHOCTH W ToJspuzyeMocTH cBsizu O—H, nposiBisioT
KUCJIOTHBIE CBOMCTBA. B BOJHBIX pacTBOpax MPOUCXOAUT AUCCOLUALUS FTOU
CBSI31 ¢ 00pa30BaHUEM IIPOTOHA U aHWOHA (KapOOKCHIIaT-aHUOHA):

R-COOH *= RCOO +H’



Crenenp JuccolMaiuu  KapOOHOBBIX KHUCIOT pasznuuHa. Camoil cuiabHOMU
KHUCJIOTOM SIBIISIETCSI MypaBbUHAs, B KOTOPOU KapOOKCHII HE CBSI3aH C PAJUKAIIOM.
CreneHp  auccolMaliii  OPraHUYECKUX  KHCJIOT [0  CPABHEHUIO €
HEOPraHUYECKUMH 3HAYUTENbHO MeHbInas. [loaTomMy oHM SBIAIOTCA ClIaObIMU
KHCJIIOTaMH, HO 00JafaroT Oojee CUIbHBIMU KUCIOTHBIMU CBOWCTBaAMHU, 4YeM
CUPThL U (EHOJBI. ITO OOBSICHAETCS BIUSHUEM KapOOHWJIBHOU TpYMIbl. AHUOH
KapOOKCWIbHOW rpynmnel Oojee cTaOujaeH, 4YeM aJKOKCHU-aHUOH, 3a CYeT
conpsbkeHusi. B kapOokcuiaT-aHMOHE MPOUCXOAUT TOJIHAS JeNIOKalu3alus -
AJIEKTPOHHOM IJIOTHOCTH, BCIIEICTBUE YETO OTPULIATEIIBHBIN 3apsii paclpeielieH
MIOPOBHY MEXY JIByMsI aTOMaMH KHCIIOPOAA:

. . ' o117
0 o .
[R--C{: o- R-C< 0 ] WK R—C&\‘_\/‘- 0.127 uu
. n

Ha «kwucinotHele cBOWCTBA KAapOOHOBBIX KHUCIOT OKa3bIBACT BIIUSHUE
CTPOEHUE OPTraHUYECKOTO paJvKaia. JJIEeKTPOHOAKLENTOPHbIE 3aMeCTUTEIH
OTTSITUBAIOT SJEKTPOHHYIO IUIOTHOCTh Ha ce0s, CHOCOOCTBYS MOBBIIICHUIO
YAaCTHUYHOIO TIOJIOKUTEIBHOIO 3apsila Ha aroMe Yriepoaa, U YCHJIMBAKT
KHUCJIOTHBIE CBOMCTBAa KAPOOHOBBIX KUCTOT. JJIEKTPOHOAOHOPHBIE 3aMeCTHTEI U
— 0CJIa0JISII0T KUCIIOTHBIE CBOMCTBA KapOOHOBBIX KUCIOT, T.K. CHUXKAIOT 3aps]l Ha
KapOOKCWIBHOM aToMe yriaepoja. Hanpumep, B MpeasioKEHHOM psi/ly TOHUKEHUE
KUCJIOTHBIX CBOMCTB MPOUCXOJUT CIECAYIOIIEM OPSIIKE:

CH,ClI-COOH >CHj3-COOH > CH;3;-CH, - COOH

OpraHnueckne KHUCIOTBI, TaK K€ KAaK W HEOpPraHWYECKHe, JaroT
XapaKkTEPHbIE PEAKIIUHA HA UHIUKATOPHI.

KoncranTsl nucconnanm kKapOOHOBBIX KUCIOT

®opmyna kucnotel | Ka (mpu 25°C)

HCOOH 1,7710™
CH;COOH 1,7107
CH;CH,COOH 1,64107

CH3(CH,),COOH 1,5410”
CH3(CH,)3;COOH 1,52110°
CH3(CH,),COOH 1,4310°
CH3(CH,)sCOOH 1,2810°
CH3(CH,)sCOOH 1,4310°

C¢HsCOOH 1,43107
HOOC-COOH K,=5,910"
K,=6,4'10"

CH3(CH,)1,COOH | 3,460
2.00pa3zoBanue coJseil. KapOoHOBBIE KHCIOTHI 00J1alal0OT CBOMCTBAMH,

XapaKTEPHBIMU JUISI MHUHEPANbHBIX KHUCIOT. OHU pearupyroT C aKTUBHBIMU

MeTaJlIaM{, OCHOBHBIMH OKCHJaMH, OCHOBAHUSIMH, COISIMH CIa0BIX KHUCIIOT.




2CH3COOH + Mg — (CH3COO0),Mg + H,
2CH;COOH + CaO — (CH3COO)2C& + H,0
H-COOH + NaOH — H-COONa + H,0
2CH3;CH,COOH + Na,CO3 — 2CH3CH,COONa + H,0 + CO,
CH;3;CH,COOH + NaHCO; — CH3CH,COONa + H,0 + CO,
KapOoHoBBIE KACIOTHI cllabee MHOTHX CHIBHBIX MUHEpaIbHBIX kucioT (HCI,
H,SO4 ¥ T.11.) ¥ MOATOMY BBITECHSIFOTCSI IMU U3 COJICH.

7.2 Peaxyuu wuyxneogumvnoeo 3zamewenus. OOpazoBaHue G(yHKIIMOHATHHBIX
MPOU3BOIHBIX KapOOHOBBIX KUCIOT. KapOOHOBBIE KHCIOTHI MPOSBISIOT BHICOKYIO
PEaKIMOHHYIO0 CINOCOOHOCTh. OHM BCTYHalOT B pPEaKIMU C Pa3IMYHbIMU
BelllecTBaMU U 00pa3yloT pa3HOOOpa3HbIe COSAUHEHUS, CPEAN KOTOPHIX OOJIBIIIOE
3HAaYeHUE UMEIT (YHKIHOHAIbHbIE NPOU3BOJAHBbIE, T.€. COCIUHECHUS,
MOJIyYEHHbIE B pe3ylibTaTe peakuuil mo kapOokcunbHOW rpynme. OmgHOll U3
BOKHEUIIMX TPYMI peakiuid, XapaKTepHbIX JJIsi KAPOOHOBBIX KHUCJIOT, SIBISIOTCS
peaKkiuu HyKJIeo(hUIbHOTO 3aMeIeHUs Y SP -rHOpUIN30BaHHOTO aToMa yriepoaa
KapOOKCWIbHOW Tpymmbl. B pe3ynbrare 3TUX peakuuil TUAPOKCUIbHAS TpyIa
3ameniaercsa Ha Apyro Hykiaeopui. [1o oTHOIIEHUIO K HYKIIEO(DHITY 3T peaKkiuu
MOTYT  paccMaTpuBaTbCid  KaK  pEaKlUMH  alIMPOBaHUS,  IMOCKOJbKY
COMNPOBOXKJAIOTCS BBEJICHUEM B MOJEKYIy HyKieoduiaa amuwibHON rpynmnbsl R—
CO-. Baxnewmumu anuiabHbiME TpymmaMu sBIsitoTcss HCO—dopmun, CH3CO-
anetui, CgHsCO—- Gensonn.

OYHKIMOHAJIbHBIE TTPOU3BOJIHBIE, TOJJOOHO KapOOHOBBIM KHUCIIOTaM, TaK¥Ke
CrOCOOHBI BCTYIATh B PEAKIMH AlWJIUPOBAHUS, YTO MPUBOAUT K 00pa30BaHUIO
IpYrux ¢ yHKIIMOHAIBHBIX TPOU3BOIHBIX KApOOHOBBIX KUCIIOT.

Anwnpyromasi ciocoOOHOCTh (DYHKITMOHATBHBIX MPOU3BOJIHBIX 3aBUCUT OT
MpUPOJIbl HyKJIeo(husIia U CTAOMIBHOCTH YXOJAIEW Tpynmbl (4em crabuibHee
aHMOH, TEM  BBIIE  PEAKIHUOHHAsT  CHOCOOHOCTh  (PYHKIIMOHAIHHOTO
MIPOU3BOJTHOTO).

Haubonpiieit anumupyromie akTHBHOCTBIO 00J1aJ1al0T TajJoTe€HAHTHUIPUIbI
W aHTUJpUAbl, T. K. UX alWJIbHbIE OCTAaTKH COEAUHEHBI CO CTaOWUJIBbHBIMU
YXOJSAIIUMH TPyNIaMU — rajloreHu]] ~-MOHAMU M aHUOHAMU KapOOHOBBIX KHUCJIOT.
Cnoxupie >GUpbl W aMUAbl TOPOSIBISIOT 00Jiee HUBKYI0 alWIUPYIOIIYIO

CIIOCOOHOCTh, IOTOMY UYTO aJKOKCHJ - M aMHUJ -HOHBl HE SBJISIOTCS
CTAaOMJIBHBIMMU
{;}I]
i SR S ST
R—C® R—C  R—C 10 R—C
0 NHa OR’ R—( Cl
%

0O
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1. OoOpaszoBanme rajoreHanruapuaos. Ilpu  B3aumopercTBun
KapOOHOBBIX KUCIOT c ranoreHunamu gocdopa (1) u (V), ¢ podopuixiopunom

POClI3, ¢ xnopuctbim TrHOHMWIOM SOCI, , 00pa3yroTcst XJIOpaHTHIPHUIBI KUCIIOT:
SCHACOOH+PCl — 3CH;COC+ HaP O




1. Auruapuasl. Ilon  nelictBuem
Hanpumep, okcuaa dochopa (V),
AHTUJIPUJIBL:

CUJIBHBIX BOJOOTHUMAIOIIUX  CPEJNCTB,
KapOOHOBBIE KHCJIOTHI MPEBpAIAIOTCS B

0

0 R—C

/7 P.O., T°C .
2 R—C 275 /o
OH -H,PO, R—C,

KucjioTa

aHTUPHU]

AHTUJpUIBI HEKOTOPBIX TUKApOOHOBBIX KHCIOT MOTYT OOpa30BBIBATHCS
[PY HATPEBAHUH U B OTCYTCTBUE BOJOOTHUMAIOIINX CPEJICTB:

0]

M

H,C” "OH
OH

Hzc\[(

0]

3. Oo0pa3zoBanue

220-230°C

_——

aMHuJI0B.

O

-

2
‘ O +

ne—

O

H,0

KapOoHoBblE  KHCIOTBI, pearupys ¢

nepBuuHbiMu amuHaMu (R-NH») win BropuunsiMu (R;NH), BHauane obpaszyror
aMMOHHUEBBIE COJIM, KOTOPBIC MPU HATPEBAHUU BBIIIE UX TEMIIEPATYPHI IJIABICHUS
BHYTPUMOJIEKYJISIPHO OTIICIUIAIOT MOJIEKYJIY BOJIbI M IIPEBPAIIalOTCS B aMUJIbL:

O

Y
R-C7  + NH; — R-C

No-H

KHCOOTA

COTIE aMMOHHA

y . P
NoNHT RO O\
O NH; -H0 NH,

AMHBE

Bwmecto Kap6OHOBBIX KHCJIOT Yall€ UCIOJb3YIOT X IaJIOrCHaHI U APHUIbI:

o 0
y y
cm—c]  + NH; — cm-c  + Hat
cl NH,
¥MOpPAHTHAPHA AIET AMHEA
YECYCHOH

FHCIOTEH

AMHZIBI 00pa3yIOTCs TaKkKe MPU B3AUMOACHCTBUM KapOOHOBBIX KHUCIOT (UX
rajoreHaHrupuoB WIA aHTUJPUAOB) C OPraHUYECKUMU MPOU3BOJHBIMU

aMMHakKa (aMHHaMu):

0

y

R—c::
0-H

AMHUIpl  SABASIOTCS OJHUMU

ANHEIHAA TPYIOa

t° i

+ R=NH, —— R—C—ITI—R’

AMEH 'Hz

AMHJI
Hn3 CaMBbIX YCTOﬁqHBBIX K THUIAPOJIU3Y

(G YHKIIMOHAIBHBIX MTPOU3BOJIHBIX KapOOHOBBIX KHUCIOT, Oiarojaps 4emy IHUpOKO

pacrpoCTpaHeHbl B IPUPO/IE.

K aMMJaM KHUCJIOT OTHOCHUTCI MOYCBHHA.

OTO KOHEYHBIM MOPOJYKT

a30TUCTOr0 OOMEHa B OpraHM3ME 4YeJoBeka M >KUBOTHBIX. OOpazyercs mnpu

pacmajgc OCIIKOB | BBIACIIACTCA

BMECT€ C MOYOW. MOYEBUHY MOXKHO

paccmMaTpuBaTh KaK MOJHBIA aMHJ] YTOJIBHOW KHACIIOTHI:

HO
>c=0

HO

yrojibHas KUcCJIoTa

H,N
> >c=0

H,N

MOYECBHHA



MoueBuHa, Uan KapoaMua, — 0eoe KPUCTAINYECKOE BEIIECTBO, XOPOIIIO
pacTBOpuUMOE B BoJie. BriepBbie Oblia mojiydeHa HEMEIKUM Yy4eHbIM Benepom B
1828r. u3 nuanara aMMOHUS:

NH;,OCN—NH,; - CO - NH;

DTO NEpPBOE OPraHUYECKOE COCIUHEHUE, MOJYYCHHOE CHHTETHYECKUM
nyTeM. B mpoMBIIIZIEHHOCTH MOYEBHMHY NOJydarOT M3 okucu yriepoxa (IV) u
amMuaka npu HarpeBanuu (150°) 1 BBICOKOM J1aBJICHUM:

CO,; + 2NH3; — NH,—CO-NH,-H,0

MouyeBrHa — 1I€HHOE€ BBICOKOKOHIIEHTPUPOBAHHOE a30THOE YyAOOpeHue
(46,6% a30Ta), MHUPOKO HMCIOJIB3YETCA B CEIbCKOM Xo3siicTBe. Kak HMCTOUHMK
azora, ee J00aBISIOT B KOPM KUBOTHBIM. [IpumeHseTcss Takke Kak HCXOIHOE
BEILIECTBO JIJIsl MOJYUYECHUS] MOYEBUHO(MOPMANIbICTUIHBIX CMOJ U JICKAPCTBEHHBIX
BEILIECTB (JIIOMUHAJA, BEpOHaja U Jp.)

AMHIBI UTPAIOT BaXXHYIO poOJib B Mpupoae. MoJeKylbl HPUPOIHBIX
HENTHAOB U OENKOB MOCTpOoeHBI M3 o | | aMMHOKUCIOT C YUAaCTUEM aMUOHBIX
Ipynn — TENTUIHBIX CBs3eid. MHOrume amujabl MPUMEHSIIOTCSI B KadyecTBE
JIEKApCTBEHHBIX CPEJICTB:

0
|

I I
N—C —
CH CH

3

napaneTaMoJt dhenareTnH

Caoxuble 3¢upbl. CrnoxHbele 3(upbl MOryT OBITh TMOJYYEHBI MpHU
B3aUMOJICHCTBHH KapOOHOBBIX KUCIIOT CO CIMPTAMHU (peaxyus smepugpuxayuu).
Kartanuzaropamu sIBISIIOTCSI MUHEPATbHBIE KUCIIOTHI.

v ,_H a
R—C\ + HO-R —/= R—C\ + H,O
OH O-R’
A H A
CH3—C\ + HOCH, —= CH3—C\ + H,O
YECYCHAA STAHOCT YECYCHOITHIOEHH
KHCIOTA 3bHp (ITHNANETAT)

MexaHu3m 5TOM peakiuu MOXXHO OOBSCHUTH CIEAYIOIIUM 00pa3oM:
COUPTHI — clladble HYKJIEO(QUJIIbI, IO3TOMY HEOOXOAUM KHCIOTHBIA KaTanus (s
MPOTOHUPOBAHUS KapOOHWIBLHOTO aToMa KUCIopoja.). ['mapokcuiabHas rpymmna
HE MPUCOEAUHSIET MPOTOH, T.K. HEMOJEJEHHas Iapa 3JIEKTPOHOB €€ aToMa
KHCJIOPOJIa  HAaXOAUTCSA B  COMNPSDKEHMM ¢ KapOOHWUJIBHOW  TPYIIOW.
OO6pazoBaBuics KapOOKaTHOH (I) obyamaet Ooiee CHUJILHBIMH
ANEKTPOPUIBLHBIMUA CBOMCTBAMH, YEM UCXOJHASA KApOOHOBAsK KUCIOTA, U TIO3TOMY
MOXKET MPUCOEANHUTD TaKe TaKOM crnadblil HykJeo(du1, Kak MOJIeKyly cnupTta. B
oOpazoBaBimieMcsi katuone (II) mpoucxoauT mepeHoc NPOTOHA K OJHOM U3
TUAPOKCWIBHBIX TPYHI, IPU 3TOM (POpMUPYETCS CTaOMIIbHAS yXOAs1Iasl rpyIna —
Mosnekyna Bojibl. [Tocne otmennenust Boabl oT okcoHueBoro noHa (I11) Bo3Bpara
KaTaJM3aTtopa oOpaszyercs CIOKHbIN A(up:



HpUCOEALMENE

g one " T
20 H ~OH #OH ROH
CH,—C =—> |CH,—C <> CH,—C
> "“NoH [ > "“oH o
(0
OH OH [ P B LT
| R | —H,0
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:OH 07
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FOIRIM
EaRIAuaamapa
+ 00 _—H' 20
== m<c{ «+—= <
OR ORrR
JlanHass peakumss oOpatuma. OOpaTHBIM TIPOIECC — PpaCHICIICHUE

CJI0KHOTO 3¢upa nMpu ASHCTBHU BOABLI C 00pa3oBaHHEM KapOOHOBON KHCIIOTHI U
CIIUpTa — HA3bIBAIOT TMAPOJN30M CJIOKHOrO 3¢upa. ['uiponns B NpuUCyTCTBUU
mieJouyd  mpoTekaeT HeoOpatumMo  (T.K.  0Opa3yloluics  OTPULIATEIIBHO
3apspkeHHBIM  kapOokcunaT-anuoH RCOQO™ He BeTymaer B peakiuio ¢
HYKJI€O(UIIbHBIM PEareéHTOM — CITUPTOM ).

O

f + NaOH — R—cf .
O-Rk O Na

Ota peakiusi Ha3bIBA€TCSI OMbIJIEHHEM CJIOKHOT0 dupa.

Odupbl HU3MIUX KAPOOHOBBIX KHUCIOT W HHU3LIMX OJHOATOMHBIX CIIHPTOB
MMEIOT TMPUATHBIA 3amax IBETOB, srol ©u (QPyKTOB. ODPUpPbl  BBICHINX
OJTHOOCHOBHBIX KHCJIOT U BBICIIUX OJJHOATOMHBIX CIIMPTOB — OCHOBA MPUPOJIHBIX
BOCKOB. Hampumep, myennHbIil BOCK COAEPKUT CIOXKHBIA 3(DUp MaTbMUTHHOBON
KUCJIOTBI W MHUPHULHWIOBOrO cnupTa (MUPUUMINAIBMUTAT). OTUiadOpMHUAT
HCOOC;,;Hs un stunanerar H3COOC,;Hs wucnone3yroTcss Kak pacTBOPUTEIH
LEJUTIOJIO3HBIX J1aKOB (HAa OCHOBE HUTPONEIUIIONO3bI U AlleTHIIEIIIOI03HI).
Cnoxubie 3¢Upbl HA OCHOBE HU3IINX CHUPTOB U KUCIOT UCIOIB3YIOT B MUIIEBOM
MPOMBIIIJIEHHOCTU MPHU CO3/IaHUHU (DPYKTOBBIX ICCEHIIUM, a CIOXKHBIE PUPHI HA
OCHOBE apOMaTHYECKHUX CIIUPTOB — B Map(PIOMEPHON MPOMBIIILIEHHOCTH.

Tabmuna 4

Hexoropsie cioxHbIe 3gupsl, 061anatomme GpyKToBBIM HIIH IBETOYHBIM apoMaToM ((hparMeHThI
WCXOTHBIX CHUPTOB B OPMYJIC COSAMHEHHS U B Ha3BaHUH BbIJIENICHBI )KUPHBIM MIPH(TOM)

R-C + R'OH

dopmyiia Cia0KHOTO

Hazanue Apomar
aupa
CH3;COOC,4Hy Byrunanerar TPYLLIEBBIN
MeTnj0BbIN 3¢hUp MaCITHON o
C3H;,COOCH; (bup SI0JIOUHBIN
KHUCJIOTEI
ITUJIOBBIN dHUP MACIITHON o
C3H;,COOC,Hj5 (bup aHaHACOBBIHN
KHUCJIOTEI
ITHJIOBBIN dhUp .
C,HoCOOC,Hj5 MaJIMHOBEIN

HA30BaJICPUAHOBOMN KHACIOTHI



N30ammiioBelit 3¢gup

C,sHoCOOCsH o OaHaHOBBIN
M30BAJICPHAHOBOM KHCIIOTHI

CH3;COOCH,C¢H5 Bbensuianerar ’KaCMHUHOBBIH

CeHsCOOCH,C¢Hs BbensniaOensoar LIBETOYHBIN

JlnkapOOHOBBIE KHCIIOTHI TaKXke€ CHOCOOHBI K 00pa3oBaHUIO 3(DHUPOB IO
KapOOKCWIbHOUW Tpynme. HambOonpmmii WHTEpPEC B XUMHYECKOM OTHOIICHUH
MIPEACTABIISICT MAJIOHOBAS KHCIIOTA.

oL py
,C—CH;—C,
HO OH

o—BoxopoaHbeie aTOMBI METUJIIEHOBOW I'PYHIbI KOTOPOW OYE€Hb MOJBHUKHBI
3a cueT B3aUMHOTO BIHUSHHUS ABYX KapOOHWIbHBIX Trpyni. [loatomy B naHHOM
COCJIMHCHUN BO3HHUKAET BO3MOKHOCTh 3aMEIICHUS BOJIOPOIHBIX AaTOMOB 0—aTOMa
yriiepoJa.

DTta 0COOCHHOCTH Jierjia B OCHOBY MHOTOYHCIICHHBIX CHHTE30B, B O0IIEM
CJy4ae MPOTEKAIOIINX IO CXEME:

0 0 0 Na' O 0 0
Il Il C,H,0Na il R—Br I |
HgCp—0—C—CHyC—0—CHg — =  HgC,—0—C—CH—C-0~CH; —= HgCp—0—C—CH—C—0—C;H,
C:H;OH Na-Br R
0 Ha 0O 0 R, O
C,H,0Na [ R, —Br Il
H,C,—0—C—CH-—C—0—CH, —> H.C,—0—C—C—C—0-~C,H, — H;C;—0—C—C—C-0-C;H;
I|1 CzH;0H R Na-Br Illl

ankunyvpoeaHye ManoHOBOIo Ell:I]Hpa

W3 wmamoHoBOTrO »dupa TaKKe CHHTE3UPYIOT ITUKAPOOHOBBIC KHUCIOTHI M
0apOUTYPOBYIO KUCIIOTY:

f ¥ e et HENa
- H
CaHs0, ,0
C
_-CO0C,H; I
HC Na + C1—CH- CDDG;H{, “—1" ?H""‘? H=COOCsH;
NC00C,Hs L% - NaCl & CH,
3 C,Hs0” YO
GEHEGNC-FD 1.H30% (= 3C,HsOH);
0
I 2.1%(-2¢€0y) .
CH—CH—-C00C;Hy - HO—CH —CH =C
c CHS I:HS CH:;
C,Hs0 O

[IpousBonHbie OapOUTYpOBON KHUCIOTHI (0apOUTYypaThl) HCHOIB3YIOTCA B
KaueCTBE CHOTBOPHBIX JIEKAPCTBEHHBIX MpenapaToB



)iHﬂ C#Hbul G CaHsOMa i
0=c_ | o
NH3 GiHElcj' “2C 5 Hg OH
w0
Mougnusa Manowoswi agwp BapSuTyposan KECROTA
R

NH  GapGuran (R=R'=C,Hs)
R /J% benobapburan (R = C,Hs, R'= C¢Hy)
0 E 0O

7.3 Peakuun ranorenupoBanusi C-H KMCJI0THOT0 HEHTPa paguKaia
DNEeKTPOHOAKIIENTOPHBIM  LEHTP  KapOOKCHUIBHOW  TpyHmbl  MOBBIIIACT
MOJABM>)KHOCTh aTOMOB BOJIOPOJA, CBS3aHHBIX C O—YIJIEPOJHBIM aTOMOM, H
CKIIOHHOCTh 3TOr0 aroMa yriepoJa K OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM
npeBpaiieHusaM. B pe3ynbTaTe rajioreHupoBaHUsT KapOOHOBBIX KHUCJIOT aTOMBI
rajorena Bxoaat B [_| @ | monoxenne



a
CHj3 - CH,-COOH +Br; +hv + PCl3— CHj3-CH-COOH + HBr
I
Br
FaﬂOFCHOfSaMeH_ICHHBIC KHACJIOTBI — 0Oo0Jiee CHJILHBIE KHCJIOTBI, YEM
ucxoaHeie. Hampumep, TpuUxIoOpykcycHas Kuciota npuMmepHo B 10 Teic. pa3
CUJIBHEC YKCYCHOﬁ. Onn HUCIIOJIB3YIOTCSA  IJIA MMOJYy4YCHUA OKCHUKHCJIIOT,
AMUHOKHUCJIOT U JPYTHX COCTMHCHUH.
CH; —COOH+ Cly —— CH2Cl- COOH+HCl (MoHoxmop¥ECYCHAA KHCIOTA)

CHaCl—C2O0H + Cla ¥ CHClL - COOH+ HCI (gu=nopyEcycHaA KHCIOTA)

CHCl —CO0OH+ Cly —* CCl - COCOH+ HC {tpuznopvikcycHad KHCIoTa)

I'uaponu3 Bcex (PYHKUIMOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCIOT
(aHTUAPUIIOB, XJIOPAHTUIPUIOB, CIOXKHBIX d(PUPOB U Ap.) OPUBOAUT B KUCIOU
cpe/ie K UCXOJHBIM KapOOHOBBIM KHCIJIOTaM, a B IIEIOYHOU Cpefie — K UX COJSIM.
PeakiinoHHyI0 CIMOCOOHOCTh (PYHKIHMOHAJIBHBIX MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT MOKHO TIOKa3aTh CXEMOM:

8 8 Kupbi

XKupsl BMecTe ¢ yriieBogamMu U OeJIKaMy COCTaBIISIIOT HA0OP HEOOXOAUMBIX
JUISl IMTAaHWS THUIEBBIX MPOAYKTOB, OHU BXOJAT B COCTAB BCEX PACTUTEIBHBIX U
KUBOTHBIX KJIETOK, KpPOME TOr0, HaKalUIMBasChb B OpraHW3Me, WUIPaioT pojb
JHEpreTuYecKkoro 3amaca. M3-3a HU3KOW TEIUIONPOBOAHOCTU YKHAPOBOWU CIIOU
XOPOIIIO TPEOXPaHsSET >KUBOTHBIX (B OCOOCHHOCTH, MOPCKHUX — KHTOB WIIA
MOpXeW) OT MepeoxyakaceHUs. [ JTaBHOH COCTAaBHOM YacThiO PACTUTEIBHBIX U
YKUBOTHBIX >KHPOB SIBIISTIOTCS CIIOXKHBIC A(DHPHI TUIMIICPHHA W BBICHINX KHUPHBIX
kucinor (mpenenbHbix — Ci5H3COOH  mamemutunoBoi, C;7H3sCOOH -
creapuHoBOM; HemnpenenbHbIX: Ci17H33COOH - omemnoBoii; C;7H3COOH —
muHoneBoi; C17H,0COOH — muHOICHOBO).


http://www.krugosvet.ru/articles/118/1011840/1011840a1.htm
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KapSoHOERE
EHCOOTER
OOmiee  Ha3BaHME TAKUX COCAUHEHUW —  TPUTJIMIEPUILI  HIIH

TPHALMITITUIICPUHBI, TJI€ alliiI — 0CTaTOK KapOoHoBoH kucioTsl -C(O)R.

JKuBoTHbie >xupbl (OapaHuii, CBUHOW, TOBSKUW W T.I.), KaKk MPaBUIIO,
SBJISIIOTCSL  TBEPJBIMU BEIIECTBAMH C HEBBICOKOW TeMIIEpaTypou IUIaBICHUS
(uckmrouenre — peiOuil  kup). Kupbl CcOCTOAT TIaBHBIM 00pa3oM U3
TPUTIIULIEPUIOB MPEICIbHBIX KUCIIOT.

PacturtenbHbie XKUpbI — Maciia (MOJICOTHEYHOE, COEBOE, XJIOMKOBOE U JIp.) —
KUJKOCTU (MCKIIIOUEHHE — KOKOCOBOE Macio). B coctaB TpuriuiepuaoB Macel
BXOJISIT OCTaTKU HEMPEICIbHBIX KUCIIOT.

KoyimuecTBEHHON XapaKTEPUCTHKOW CTENEHW HEHACBIIIEHHOCTH >XUPOB
CIYXUT WOJHOE YHUCJIO, T[OKa3bIBAIOIEe, CKOJBKO TIpaMM HoJa MOXKET
MPUCOEIMHUTHCS MO ABOWHBIM CBA3sAM K 100 r. xupa. [Ipu koHTaKTE ¢ BO3AYXOM
MPOUCXOJUT TMPOTOPKAHUE >KUPOB, B OCHOBE KOTOPOTO JICKUT OKHUCJIEHHUE IO
JIBOMHBIM CBA3sM (00pa3yroTcs ajdbAEruabl U KUCIOTHI C KOPOTKOM ILENbI0) U
TUAPOIU3 MOJ JEUCTBHEM MUKPOOPTaHU3MOB.

Kunkue kupbl IpeBpanjatoT B TBEpJbIE MyTEM pEaKIUU TMIPOTreHU3ALUU
(runpupoBanusi). Ilpu >TOM BOIOPOJA MPUCOEIUHSIETCS IO JABOMHOW CBSI3H,
coJieprKallleiicsl B yTI€BOJOPOJIHOM paguKalie MOJIEKY Macell.
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[IponyKT ruiporeHu3anuu Maceil — TBEPAbIA KUP (MCKYCCTBEHHOE Cajlo,
cajiomMac). Maprapun —  TUIIEBOW  KHp, COCTOMT W3  CMECH
TUAPOrEHU3UPOBAHHBIX Macen (MOACOJHEYHOr0, KYKYpPY3HOIO, XJIOKOBOTO U
1p.), ’KUBOTHBIX KUPOB, MOJIOKA U BKYCOBBIX J0OABOK (COJIH, caxapa, BATAMUHOB
u Jp.).

XKupam Kak CIOXHBIM 3(puUpaM CBOWCTBEHHa oOOpaTuMas peakuus
TUAPOIIN3a, KaTaau3nupyeMasi MUHepajdbHbIMU KuciaoTamu. [Ipu yyactuu menouei
TUAPOIU3 JKUPOB Mpoucxoaut HeoOpatumo. Ilpogyktamu B 3TOM ciyyae
SBJISIIOTCS. MBLJIA — COJIM BBICIIMX KAPOOHOBBIX KUCIIOT U HIEJIOYHBIX METAJIOB.
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HatpueBble comu — TBepAble MbLIa, KajdueBble — Kuakue. Peakius
IIEJI0YHOTO TUAPOJIN3a KUPOB, U BOOOIIE BCEX CIOXKHBIX 3(PUPOB, HA3BIBAETCS
TaKXe OMBbLJIEHHEM.

Bce 3arpssnenust rugpodoOHBI, BOJa HX IJIOXO CMAyuBaeT, IMO3TOMY
cTupaTh B 4UCTOM Bojae ManodddekTuBHO. Momekynaa KHUCIOTHOTO OCTaTKa
COCTOUT U3 ABYX HacTeil: paaukana R, KOTOpbIi BEITATKUBAETCS BOJIOW, U TPYIIIIbI
—COQO", xotopass momnsipHa, TUAPOGUIBLHA ¥ JIETKO MPWJINAIMACT K YacTUIAM
3arpsi3HeHus. B MBUIBHOM pacTBOpe BOJA, BBITAIKUMBAsT U3 CBOEH Cpeabl
YIJIEBOAOPOIHBIE PAIMKAIIbI, yAAIseT BMecTe ¢ HUMHU U rpymnmy -COQO, kotopas
afcopOUpOBaHa Ha TMOBEPXHOCTU 3arpsA3HAIONIEH YAaCTUII, U TEM CaMbIM
3arpsi3HEHUE YAAISETCS BMECTE ¢ KUCIOTHBIM OCTaTKOM. OOBIUHOE MBLIO IIOXO
CTUpaeT B KECTKOM BOJAE M COBCEM HE CTUPAET B MOPCKOM BOJE, TaK Kak
coJepKalllie B HEW MOHBI KaJbIUS M MarHus JaloT C BBICIIMMHU KHUCJIOTAMU
HEPACTBOPUMBIE B BOJIE€ COJIU:

2RCOO™ + Ca**— (RCO0),Ca|

B coBpeMeHHBIX MOIOIIMX CPEICTBAX YACTO UCIOJIB3YIOT HATPUEBBIE COJIU
BBICIIMX AJKUJICYIb()OKUCIOT, KOTOphlE HE CBsA3bIBalOTCS HoHamu Ca B
HEPACTBOPUMBIE COJIH.

XKuBOTHBIE W pPACTUTEIBHBIE >KUPHI MPEICTABIAIOT COOOW ChIpbE s
MOJIYYEHHUS BBICIIUX KapOOHOBBIX KHUCIOT, MOIOUIUX CPEJACTB W TIIUIIEPUHA,
UCIIOJIb3YEMOI0 B KOCMETHMUYECKOM MPOMBIIIJIEHHOCTH M KaK KOMIIOHEHT
Pa3IUYHBIX CMa30K.

Jlunmuabl —HAa3bIBAIOT CIOXHYK) CMECh OPraHUYECKHX COCIMHEHUU C
ONMM3KUMU  (PUBUKO-XUMUYECKUMU CBOMCTBAMH, KOTOpBIE COJEpXKATCA B
pacTeHHUsIX, >KMBOTHBIX M MHKpoopraHusmax. HMx oOumuMu npu3HaKaMu
ABJISIIOTCS:  HEPACTBOPUMOCTH B Boae  (ruapodoOHOCTE) MW Xopolas
PacTBOPUMOCTb B OPraHUYECKUX PACTBOPUTENSAX (O€H3UHE, TUATUIOBOM 3dupe,
xjiopodopme u Ap.). JIMnuael MIMPOKO pacmpocTpaHeHbl B mpupojne. Bmecrte ¢
OelKkaMM W YIJ€BOJAAMU OHHU COCTaBIISIIOT OCHOBHYIO MacCy OpPraHM4eCcKUX
BEILIECTB BCEX JKUBBIX OPraHU3MOB, SBJSACH O0053aTEIBHBIM KOMIIOHEHTOM
KaKIOM KJIETKH.

Jluruapl - BaXHEMIIMKA KOMIIOHEHT IHIIM, BO MHOI'OM ONpEAENSeT €€
MUIIEBYIO IEHHOCTh U BKYCOBOE IOCTOMHCTBO. B pacTeHusiX OHM HaKaIrIMBarOTCs
TJIaBHBIM 00pa3oM B ceMeHax u mioaax. Cojep)kaHue B HUX JIUMHUIOB 3aBHCHT
HE TOJIKO OT MHJIMBUAYAJIbHBIX OCOOCHHOCTEHN pacTeHUM, HO U OT COPTa, MECTA U
YCJIOBUH MPOM3pACTaHUs. Y JKUBOTHBIX M PbIO JUNUALI KOHUEHTPUPYIOTCS B
MOAKOXKHBIX >KHUPOBBIX TKAHSAX, B OPIOIIHON MOJOCTH U TKAHAX, OKPYKAOIIMX
MHOTHE Ba)XHbIE€ OpraHbl (Cepiue, MOYKH), a TAaKKe B MO3FOBOM U HEPBHOMU
TKaHsIX. OCOOCHHO MHOTO JIMTIUIOB B MOJKOXHOM KUPOBOW TKaHH KUTOB (25-30
% OT UX Macchl), TIOJICHUH U APYTUX MOPCKUX KUBOTHBIX.

VY Ha3zeMHBIX JKUBOTHBIX COJIEp’KAHHUE JUIUI0B CHWIBHO KOJEOIEeTCs OT
33,3% (mscuas cBunHuHa), 16,0% (roBsanuna) no 3,0% (mopocsta) u 2,0 %
(TensThHA); B Tymke pbid (yrops) moxer gocturath 30 %, cempam - 7,0-19.5, y
tpecku - 0,6 %; B MOJIOKE JKHBOTHBIX: ojieHs - 17-18 %, ko3sI - 5,0, KOpoBHI - 3,5-
4,0 %.



JIunuapl BRINOJMHAIOT pa3iuyHble (QYHKIUU:

— BXOJST B COCTaB OMOJIOTHYECKUX MEMOpaH — CTPYKTYpHast G yHKIIHS;

— BXOJSAT B COCTaB MO3TOBOM M HEPBHOM TKAaHU;

— JHEpreTuueckas — TMpPU  OKUCICHHH TaJbMUTUHOBOM  KHUCJIOTHI
oOpasytorcs 130 monekyn ATO;

— TIpY cropaHuM 1 T. )Kupa ocBoOOXKIaeTCsa IKKAIII TeTUIOTHI;

— 3amacaromiasi GyHKIMS — OTKJIAJbIBAETCSA KUP B MOJAKOXHOM >KUPOBOM
KJIETKE;

— TOJJIEP>KUBAIOT MOCTOSIHHYIO TEMIIEPATypy Tena;

— HEHACBIIIEHHBIE KUPHBIE KUCIOTHI, TaKhe Kak ogenHoBas C,7H3; COOH
(»9-10); muaoaeBas C17H20COOH (,9-10;12-13 atomamu «Cy);

— B OpraHu3Me JIUIUIbl COEJUHAIOTCA C OeJKkaMu U B  KpOBHU-
munonporeuasl  JIBIT (Bbicokoit mmotHoctu) JIHIT (HM3KOW MJIOTHOCTH),
XUJIIOMHKPOHBI.

[lo xuMHYecKOMY  CTPOCHHUIO  JIMOUILI  OTJIMYAIOTCA  OOJBIIUM
pazHooOpa3zueM. MoJieKylibl UX TOCTPOEHBI M3 PAa3IUYHBIX CTPYKTYPHBIX
KOMIIOHEHTOB, B COCTaB KOTOPBIX BXOJAT CHUPTHI M BBICOKOMOJICKYJISIPHBIC
KHCJIOTBI, @ B COCTaB OT/EJbHBIX TPYIII JUIUIO0B MOTYT TaKXK€ BXOJUThH OCTATKU
(dhochopHOI KUCIOTHI, YTIE€BOI0B, a30TUCTHIX OCHOBAHUMN U IPYTHE€ KOMIIOHEHTHI,
CBSI3aHHBIC MEXK]1y COOOW Pa3IMUHBIMU CBSI3SIMH.
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OMbUIsIEeMbI€ JTUTTU/IBI YaCTO JETSAT Ha JIBE TPYMIIbI: MPOCTHIE U CIOKHBIC.

IIpocthie aunuabl. MoJiekyna OpOCTHIX JUMUIOB HE COJEPKUT aTOMOB
azorta, ¢ocdopa, ceppl. K HUM OTHOCIT POU3BOAHBIE OJHOATOMHBIX (BBICIINX C
14-22 aromamu yriepoaa) KapOOHOBBIX KHCJIOT U OJIHO- U MHOTOATOMHBIX
CIUPTOB (B MEPBYIO Ouvepelb TPEXaTOMHOro cnupTa - riuiepuna). Haunbomee
BOXKHBIMU M  PACHPOCTPAHCHHBIMU MPEIACTABUTEISAMHU TPOCTBHIX JIUIHUJIOB
ABJSIIOTCS arpuiriunepunsl. [lupoko pacnpocTpaHeHbl BOCKH.

Anwirnuuepunsl  (DIMUEPUABI) - CIOXKHBIE  A(QUpbHl  TIUIIEpUHA
BBICOKOMOJIEKYJISIPHBIX KapOOHOBBIX KUCIOT. OHU COCTABIISIIOT OCHOBHYIO Maccy
0B (mHoraa 10 95-96 %) M UMEHHO WX Ha3bIBAIOT MacjlaMU U KUPaMHU.

B coctaB kHUpOB BXOISIT B OCHOBHOM TPHALUWITIIHMIEPUHBI (TpU
[JIMIEPUIBL), HO IPUCYTCTBYIOT JU- U MOHOAUMITJIULICPUHBI.

OnHuM, U3 CTPYKTYPHBIX KOMIIOHEHTOB BCEX ALUUJITIHIEPUHOB SBISIETCS
[JIMIEPHUH, TO3TOMY CBOMCTBA KOHKPETHBIX Macell OMNpPEAeSIIOTCA COCTAaBOM
AKUPHBIX KUCIIOT, yYaCTBYIOUIUX B MOCTPOSHUH UX MOJIEKYJ] U Tojoxkenuem (1, 2,
3), KOTOpo€ 3aHMMAIOT OCTAaTKu (aUMJIbl) JTUX KHUCJIOT B MOJEKYyJax
AT JIULEPUHOB.

B xupax n macnax ooHapyxeHo 10 300 kapOOHOBBIX KHUCIOT Pa3IUIHOTO
CTPOEHUS, OJHAKO OOJIBIIMHCTBO W3 HUX TMPUCYTCTBYET B HEOOIBIIOM
koymmuecTBe. Hambomnee pacnpoctpaneHHbie (MX 5-6) pacTeHWH, KUBOTHBIX U
pBIO BCTpEUArOTCs, KaK MPABWIIO, B HE3HAYUTEIILHOM KOJIMYECTBE (MCKITIOUEHUE -
PHULIMHOJIEBAS] KUCIIOTa B KACTOPOBOM Maciie).

[TpupomHbie KUPBHI COAEp AT TIAABHBIM 00pa3oM TPHAIMITIIMIICPUHEI, B
COCTaB KOTOPBIX BXOASAT OCTATKA PA3JIMYHBIX KHUCJIOT: HACBIIMIEHHBIX U
HEHACBHIIIEHHBIX. B MpUPOIHBIX pACTUTENbHBIX TPUATWITIULEPUHAX MTOJIOKEHUS



Il u 3 (cMm. opMyny) 3aHSATHI MOPEANOYTUTENHHO OCTAaTKAMHU HACBIIIEHHBIX
KHCJIOT, 2 - HEHACBIMIEHHON. B >KMBOTHBIX >XKHpax KapTHHa ObIBaeT oOpaTHas.
Pa3zHooOpasue TpUAMITIMIIEPUHOB CBS3aHO C PA3IUYHBIM CTPOCHHUEM H
nonoxxkenuem (I, 2, 3) oOCTaTKOB JKUPHBIX KHUCIOT B  MOJIEKYJaX
TpUALMITIHUIEPUHOB. [loI0)KeHNe OCTaTKOB KUPHBIX KUCIOT B allWJITIUIIEPUHAX
CYIIECTBEHHO BIIHSAET Ha UX (U3NKO-XMMUUYECKUE CBOMCTRA.

AUMITIUIEPUHBI - )KUJIKOCTH WM TBEPJbIC BeliecTBa ¢ HU3KUMH (10 40
°C) TemmeparypaMH IUIaBICHUS U JOBOJBHO BBICOKMMH TeMIIEpaTypamu
KHUIEHUS, C MOBBIIIEHHONW BA3KOCTHIO («MaciooOpa3Hbiey»), 0e3 1BeTa U 3amaxa,
jerde BOjbI, HeneTydrne. OTHOCUTEIBLHO BBICOKHE TeMIEPaTyphbl KUTICHUS KUPOB
MO3BOJISIOT JKapHUTh Ha HUX THINY, TaK KaK KHUPbI HE UCTAPSIOTCS CO CKOBOPOJIHI,
a HM3KHE TeMIIepaTyphl IJIABJICHUS CO3/Ial0T MPUSATHOE OIlylleHue Bo pTy. OHu
KaK yKa3bIBAJIOCh, XOPOIIO PAaCTBOPUMBI B OpPraHMYECKUX PACTBOPUTEIAX W
HEPAaCTBOPUMBI B BoJie. B TBEp/IOM COCTOSIHUM TPUAIAITIUIIEPHUHBI CYIIIECTBYIOT
B HECKOJIbKUX KpHUCTAININYECKUX hopmax (moau Mophusm).

JKupHble KHCIOTHI, BXOASAIINE B COCTAB JIUIHUI0B UMEIOT CBOM OCOOCHHOCTH:
- MMEIOT YETHOE YHCIIO YTIIEPOJAHBIX ATOMOB;
- IIeToYKa JJIMHHAS Hepa3BETBICHHAS;
- HEHACHIIEHHBIC JKUPHBIE KUCIOTHI, HAXOIATCS B ITUC-(popme;
- niepBast IBOMHasI CBsA3b HaxoauTes Mexay 9-10 atomamu «C» (,9-10)

—HaCBIIIEHHbIE—

.HaypI/IHOBaH C12 CH3—(CH2) 10—COOH
Mupuctuaosast Cy4 CH3—(CH,)1,—COOH
[ManemutnHOBas Cog CH3—~CH,)1,—~COOH
CreapunoBast C;g  CH3—(CH,;)1,—~COOH
AanI/IHOBaH Czo CH3—(CH2)18—COOH

berenoBas C22 CH3— (CHZ)ZO—COOH
JIuraonepunoBas Cy CH3- (CH,),,—COOH
—HEHACHIILIEHHbIE—

OneunnoBast Cig C17H33COOH
JInunonesas Cqg C,7H3;COOH
JInnonenosas Cig C47H,9COOH
ApaxumonoBast Cog C19H3;COOH

Kak yxe ynomMuHamoch BbIIIE, HEUTpPaNbHbIE >KUPHI (TIULEPUIbBI) —
MPOU3BOAHBIC TJIMIIEPHHA M BBICIIUX JKUPHBIX KUCIOT. JKHUPBI BXOIAT B COCTaB
MOJIKOKHOW KUPOBOM KIETYATKH.

BockaMu Ha3bIBalOT CHOXHBIE 3(UPHI  BBICOKOMOJICKYISIPHBIX  OJIHO
OCHOBHBIX KapOOHOBBIX KHUCIOT M OJITHOOCHOBHBIX BBICOKOMOJICKYISIPHBIX (C 18-
30 atomamu yriepoja) CHUPTOB, BXOJAIIME B COCTaB JUMUIOB. OHU MIUPOKO
pacnpoCTpaHEHbl B MPHUPOJIE, MOKPHIBAS TOHKUM CIIOE€M JIMCThs, CTEOIH, TLIOJIbI
pacTeHHi, MNpeAoXpaHsAs HUX OT CMayMBaHUSA BOJOH, BBICBIXaHUA, JACUCTBUS
MHKpoopranu3mMoB. CojepkaHhe WX B 3€pHE W IUIOJaX HeBeInKo. B obomoukax

CeMsH mojicojiHeuHuKka coaepxutcs 0,2 % BOCKOB OT Macchl 000JI0YKH, B CEMEHA
com - 0,01, puca - 0,05 %.



Caoxuble gunuabl. HauOonee BaxkHassh M paclpocTpaHeHHaA Trpymmna
CIOKHBIX JIUMHUAOB - (pocomunuasl. Monekyia UX MOCTPOEHA U3 OCTATKOB
CIIUPTOB,  BBICOKOMOJICKYJISIPHBIX ~ JKHPHBIX  KUCIO(GOCHOPHON  KUCIOTHI,
a30TUCTBIX OCHOBaHUU.

B wMonekyne ¢ochonunuaoB  HUMEIOTCS TPYHNIHUPOBKU JIBYX THUIIOB:
ruapoduibHbie U ruapodoOHble. B kauecTBe TrUAPOPUIBHBIX (TOJSPHBIX)
IPYNIHUPOBOK BBICTYNAIOT OCTAaTKU (POCHOpHOW KHUCIOTHI U  a30TUCTOIO
OCHOBaHUS , TUAPO(POOHBIX (HEMOJAPHBIX) - YIJIEBOJOPOJAHBIC paJUKaIbl
(«XBOCTBI»).

®dochomunuasl - 00s3aTeIbHBIN KOMIIOHEHT KJIE€TOK. BMmecTe ¢ Oenkamu u
yriaeBoaamMu Gochonunuabsl y4acTBYIOT B MOCTPOEHUH MeMOpaH (TIEperopoioK)
KJIETOK W CYOKJIETOUHBIX CTPYKTYp (OpraHei), BBINOJHSS POJb HECYIIHX
KOHCTPYKIIMIT MeMOpaH.

®ochonunuabl, BBIICICHHbIE B KAayeCTBE IMOOOYHBIX MPOAYKTOB IMpHU
MOJIYyYEHUH Macel, - XOopoluue dSmyibratropbl. OHM NOpPUMEHSIOTCS B
XJIeOOMEeKapHOM W KOHAUTEPCKOW MPOMBIIIJIEHHOCTAX, MPU TMPOU3BOICTBE
MaprapuHOBOM MPOLYKIINH.

B cocTtaB mpoCThIX M CIOHBIX JIMIUIOB MOTYT BXOJHUTH TJIMKOJIUIUIBI,
COJIepiKalllie€ B KAueCTBE CTPYKTYPHBIX KOMIIOHEHTOB YTJIE€BOJHBIE (DparMeHTbI
(0OBIYHO OCTATKH TAIAKTO3bI, TJIFOKO3bI, MAHHO3BI).

[To cBomM GYHKIUSAM, KOTOPHIE BBHITIOJHSIOT JUIMUILI B OpPTaHU3ME, UX
4acTo JEJISAT Ha JIBE IPYIIbI: 3allaCHBIE U CTPYKTYpPHBIE. DTO JIEJIEHUE YCIOBHOE,
HO OHO WIUPOKO mOpumeHsiercs. OTaenbHbIE aBTOPbI, MOAYEPKUBAs 3alUTHBIC
(GYHKIIMK JTUTIAIOB, BBIJACISIIOT WX B OCOOYIO0 Tpymimy. 3amacHble JTUNUABI, B
OCHOBHOM aIWJITJIMLIEPUHBI, OOJAJal0T BBICOKOW KaJIOPUUHOCTBIO, SIBISIOTCS
SHEPreTUYECKUM PE3EPBOM OpPraHv3Ma W UCIOJB3YIOTCSI UM MPU HEAOCTATKE
nutanuss W 3a0osieBaHusAX. CnenoBaTeNbHO, 3aMacHble JIUMHIBL  SIBJISIOTCS
3alIUTHBIMU BEIECTBAMU, MOMOTAIOIMMH  OpPraHu3My  IEPEHOCHUTh
HeOJIaronpusTHOE BO3JACHCTBUE BHEMIHEW cpenbl. bombmas dacte (1o 90 %)
pacTEHUIl CONEpKUT 3alacHble JHUMOWABI TJIaBHbIM 00pa3oM B ceMEHaxX. Y
KUBOTHBIX W PBHIO OHHU, KOHIICHTPUPYACh B TIOJKOKHOW >KUPOBOM TKaHH,
3alMIIAT OPraHu3M OT TPaBM. B pacTeHMsX M y )KMBOTHBIX OMACHBIE JIUIHIbI
SABJISIIOTCSI. OCHOBHOM MO Macce rpynmnoi JunuaoB (uHorma mo 95-96 %) wu
OTHOCHUTEJIBHO JIETKO  M3BJICKAIOTCS M3  JKHPOCOJEpXALIEro  Marepuasia
(«cBOOOTHBIC JTUTTHABDY ).

Bocku, KoTOpbie BBIMOTHSIOT 3alIUTHBIE (PYHKIIMH, MOTYT OBITH YCIOBHO
OTHECEHBI K 3aIlIUTHHIM JIUITHIAM.

CtpykTypHble Junuabl (B TEpBYHO ouepeab (ocholumuasl) 00pa3yroT
CJIOHBIE KOMIUIEKCHI C OelKaMu (JIMMOTPOTEUIbI), YIIeBOJAMH, U3 KOTOPBIX
MOCTPOCHBI MEMOpaHbl KIETOK M KJIETOYHBIX CTPYKTYp, OHH YYacTBYIOT B
pa3HOOOpa3HBIX U CIOXKHBIX Tpolleccax, MpoTekammux B kieTkax. [lo macce



CTPYKTYpPHBIE JIUIUABI COCTABISAIOT 3HAYUTEIBHO MEHBIIYIO TPYNIIY JUIUIOB (B
MaciIu4HbIX ceMeHax 3-5 %). OTO TpyAHO W3BIEKAEMbIE «CBSI3AHHBIE» U
«MPOYHOCBA3aHHbIE» JUOUABL. 11  W3BI€YEHHS JIMNUIAOB  HEOOXOJIHMMO
NPEABAPUTEILHO Pa3pyUINTh UX CBSA3b C O€JIKaMH, YIVIEBOJAMH WU JPYTUMU
KOMIIOHEHTaMU KJE€TKU. llpyu BblAENEHMHM JUIUAOB U3 MACIMYHOIO ChIpbS B
Macjo MepexoAuT Ooubllas Tpylia COMYTCTBYIOIIUX MM >KHPOPACTBOPUMBIX
BELECTB: CTEPOM/bI, MUITMEHTHI, KUPOPACTBOPUMBIE BUTAMHHBI U HEKOTOpPBIE
Apyrue coeluHeHud. M3Bnekaemas W3 NPUPOAHBIX OOBEKTOB CMECh, KOTOpas

COCTOUT U3 JIMIIKNIAOB W PACTBOPCHHBIX B HHUX COCI[PIHGHHfI, I[MoJIy4HnJsia Ha3BaHUC
«CBIPOTO» KHUpa.
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dochonunuabl BXOIAT B COCTaB OMOJIOrMYECKUX MeMOpaH, JTUIIOCOM.

2. ChuHromMOMALl B CBOEM COCTaBE COJEpKAT HEHACHIIICHHBIH JIBYXaTOMHBIH
HyC—(CH,)z HC=CH—CH—CH—CH;OH

aMUHOCIIUPT — CHUHTO3UH OH NH, u yrieson (R).

IlepeOpo3uasl (cxemMa CTPOSHUS)
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Counromuenvubl HaXOIATCS B MeMOpaHax >KMBOTHBIX U PACTUTEIbHBIX
kieTok. OcoO0eHHo Oorata UMM HepBHAas TKaHb. CHUHTOMUETUHBI OOHAPYKEHBI B
MoYKax U Apyrux opranax. LlepeOpo3uibl B OOJIBIIOM KOJIMYECTBE COJIEPKATCA B

MHEJIMHOBOU 000JIOUKE.
CrpoeHue TaHINIMO3UI0B (T€MaTO3MJa), BBIICICHHOIO M3 CTPOMBI

3PUTPOILIUTOB.

rajakTo3a TJIIOKO3a OCTaTOK }KI/I]DHOﬁ KHCIIOTBI
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['aHrmMO3uABl BBICTHIIAIOT CEPOE BEIIECTBO MO3ra M COCPEJOTOYEHBI B
IIa3MaTHYECKAX MEMOpaHax HEPBHBIX U INIHAIBHBIX KIIETOK.
Bce paccMoTpeHHbBIE THITHABI — OMBLISIEMBIE, TIOABEPTalOTCS THAPOIIU3Y.

K  HeOMBLIIEMBIM JHIOHAAM  OTHOCATCS  CTEPOMABI W TEPIICHBI
(;maboparopHoe 3aHsTHE 24).

N-anerunHeipaMuHOBass KHUCIOTa

§ 9 lIpumeHeHue KaPOOHOBBIX KUCJIOT



MypaBbuHasi KHCJI0TA — B MEIUIIUHE, B ITYEIOBOJACTBE, B OPraHUIECKOM
CUHTE3e, MPU TOTYICHUH PACTBOPUTENICH W KOHCEPBAHTOB; B KAUECTBE CHIHLHOTO
BOCCTaHOBHTEIIS.

YKcycHasi KHCJI0Ta — B IHUIIEBOM M XUMHYECKOW MPOMBIILICHHOCTH
(IPOM3BOJICTBO ANETUIIIIEIUTIONIO3b], U3 KOTOPOH MOJTydYaloT aleTaTHOE BOJIOKHO,
OpPraHUYECKOE CTEKJIO, KHHOIUIEHKY; JUIsl CHHTE3a KpacuTeseii, MEIMKaMEHTOB 1
CIOXHBIX 3(HUPOB). YKCyCHash KHCJIOTa MIUPOKO PaCIpoCTpaHEHA B TPUPOIE,
COJIEPKUTCSI B MOUE, KOXKE KUBOTHBIX, B PACTHTEIBHBIX OpraHu3Max, oopazyercs
B Ipomeccax OpOXeHWs TPU CKUCAHWM MOJOYHOKHUCIBIX MPOIYKTOB,
nporopkanuu macen u T. 1. CmocoOwl momydeHus. Kucimorsl B mpupose B
OCHOBHOM BXOJST B COCTaB CIIOKHBIX A(HUPOB, OTKy/a HMX IOIY4YAIOT ITyTEM
THIPOJIN3a, HO BCTPEYAIOTCS U B CBOOOTHOM COCTOSHUMU.

MacasiHass KHCJI0TA — IS TOJTYYEHUsS apOMAaTH3UPYIOMHUX T00aBOK,
m1acTu(UKaTopoB U (PIIOTOPEAreHTOB.

IIlaBesieBasi KHCJI0TA — B METAUTYPrUYECKOW MPOMBINIICHHOCTH
(ynanenne oxanuabl). CreapunoBasi C;;H3;sCOOH wu  maabMuTHHOBaAsS
kuciaora Ci;sH3;COOH - B kadecTBe NOBEPXHOCTHO-aKTHUBHBIX BEIIECTB,
CMa304YHBIX MAaTepUAJIOB B METALIOO0pa0OTKE.

OuaeunnoBasi kucjaora Cy7H3z;3COOH — dmoTtopeareHT u cobmuparens mpu
o0orameHnu pyJ IIBETHBIX METAJIIIOB.



Tema: UtoroBasi padora Ne6
Y4ueOHo-uesneBble 3a1aun: KOHTpOJIb 3HAHUN 110 YaCcTH paszena 3
IlepeyeHb NpaKTHYECKUX HABBLIKOB.

v/ caMOCTOSTENIbHO paboTaTh CO CIPABOYHOW W y4eOHOW JIUTEpaTypoOW,
MpEeBpaILaTh MPOYUTAHHOE B CPEICTBO IS PELICHUS TUIIOBBIX 3a/1a4;

v/ aKTMBHO WCIIOJIb30BaTh HOMEHKJIATYPHBIE IPaBUJIa 110 OPraHUYECKOM U
HEOPraHWYECKOM  XMMUU W HOMEHKIATypy  OpraHUYECKUX W
HEOPraHWYECKUX COCTUHCHUN;

v/ Ha OCHOBAaHUHM IEPUOAMYECKOTO 3aKOHA M CTPOEHHUS DJIEKTPOHHBIX
000JI04EeK aTOMOB IIPOTHO3UPOBATH CBOMCTBA W  B3aWMOJICHCTBUE
XUMUYECKHUX AJIEMEHTOB U UX COCAUHEHUM, MPUMEHSIEMBIX B (papMalluu, U
pelaTbh COOTBETCTBYIOIINE 3TUM MPEBPALLECHUAM KOJIUYECTBEHHBIE 3a/1a4H;

v’ IPOBOJMTH MPOCTOM y4eOHO-UCCIIEI0BATEILCKIM IKCIIEPUMEHT Ha OCHOBE
OBJIQJICHUSI OCHOBHBIMM TPUEMaMHU TEXHHUKH paboT B JsabopaTopuw,
BBITIOJIHATH PacyeThl, OPOPMIIATH Pe3yabTaThl, HOPMYIHPOBATH BEIBOBI

v METOIUKOW IUIAaHMPOBAHMS U IPOBEAEHHs SKCIEPHMEHTA, BKIIIOYAIOLIETO
CUHTE3 U CIIOCOOBI MIEHTU(DUKAIINY TTOJTYYEHHBIX BEIIECTB,

OcHOBHBIE BONIPOCHI, NpeAJiaraeMbie A5 00CY KICHUS.

1. 'omonorudeckuii psiji TaJOre€HYTJIEBOJOPOIOB, CTPOCHUE, HOMEHKIATypa M
n3oMmepusi. Pu3ndecKre CBOMCTBA IaJOreHYIVIEBOAOPOAOB

2.  CnocoObl TOTy4YEHHsS] TallOT€HYTIEBOMOPOAOB. XHMHUYECKHE CBOWCTBA
raJoOreHyriIeBo10po10B. [IpuMenenne raiorenyrieBoa0poaoB.

3. Onmnpenenenue. Krnaccubukanusi TUAPOKCUIPOU3BOIHBIX (CIUPTOB U
denono). Homenknarypa u uzomepusi. OCHOBHBIE TTPEACTABUTEIIN.

4. Tlonyuenune cnuptoB U (eHosioB. Du3MYECKHE CBOMCTBA. XUMHUYECKHE
CBOMCTBa CIUPTOB U (HEHOJIOB

5. IlpumeneHue.ciupTOB U bICHOJIOB. BiusiHue Ha 3J0pOBbE YEJIOBEKA.

6. Omnpenenenne. Kimaccudukanus, HOMEHKIATypa, HU30Mepus, (U3HUECKHUE
CBOWCTBA.aMHUHOB

7. lTlomyuenue amuHOB. XUMHUYECKHME CBOHCTBa  anudaTU4ecKUuX U
apoMaTHUYECKUX aMUHOB. [ [puMenenne. BiusiHue Ha 310pOBbE YENOBEKA.

8. Cmuptel. Homenkmarypa. Kimaccudukanus cnuproB. XuMHUYeCKHUe CBOMCTBA
peAeIbHBIX OJHOATOMHBIX CIIUPTOB.

9.  MHOroaroMHble CIIUPTHI: ATWICHTINKONb, TIIHIIEPUH, HHO3UT. OOpa3oBaHue
XEIATHBIX KOMIUIEKCOB KaK Ka4eCTBEHHAs PEaklvs Ha O-JAHOJbHBIN (hparMeHr.
[TonmraMuHBL: STUICHINAMIH, yTPECIMH, KagaBepuH. X Onomornyeckas pob.
10. ®enompl. OOmas xapakTepucThka. KuciaoTtHele cBoicTBa. BrnmsHue
AJIEKTPOHOJIOHOPHBIX M 3JIEKTPOHOAKIENTOPHBIX 3aMECTUTENIEH HA KUCIOTHOCTH
denonoB. Peakuu SE y penonos. Oxucnenue ¢heHOIOB.

11. DnekTpoHHOE CTpOCHHE KapOOHWIbHOW rpynmbl. Peakuuu npucoeaquHeHus
BOJbI, CHUHWJIBHOW KHCIOTHI, CHOUPTOB, Owucynbbuta HaTpus. MexaHu3M
aJbJ0JIBHOM KOHJAEHCAMKU U peakunn KanHunappo.

12. Peakmuu mpucoeaMHEHUS — OTHICIUICHUS (peaKIuu C THIPOKCHUIAMUHOM,
aMUHaMHM, THAPA3UHOM H €ro MpOU3BOAHBIMM). Peakuum OKucieHus,
BOCCTaHOBJICHHUS, TIOJTMMEPU3AIUN KapOOHMIBHBIX COSIMHEHUH.



13. DnekTpoHHOE CTPOCHHE KapOOKCHIBHOW TPYMIbl U KapOOKCHIAT-aHHOHA.
XuMUYEeCKHe MpeBpalleHus] KapOOHOBBIX KHUCIOT. KHUCIOTHOCTH M OCHOBHOCTH
OpraHUYECKUX COeTMHCHUH. BrusHue 3amecTuTeneil Ha BEIMUYMHY KUCJIOTHOCTH.
14. HenpenenbHble  KapOOHOBbIE  KHUCJIOTBL:  akpuioBas,  (ymaponas,
MaJleuHOBas.  XapakTepHble  cBoMcTBAa.  (CpaBHHUTENbHAsA  KUCIOTHOCTH
JTUKapOOHOBBIX KHUCIIOT Ha MpUMEPE IIaBEIE€BOM U MAaJTOHOBOM KHUCIIOTHI. Peakiuun
3aMelIeHUs aToMa BOJ0OpOoia B MaJlOHOBOM 3dupe.

15. JIByxocHOBHBIE KapOOHOBBIE KHCJIOTHI: I[aBejeBas, MajOHOBas, SHTAapHasd,
rJIyTapoBas. YToJIbHasi KUCIOTa U €€ MPOU3BOJHbBIC: YPETaHbl, YPEUAbl KHUCIOT,
MOueBHHA. [ 'yaHUIMH.
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