+ HAJ  (crpenxoii ykazama rafpoKcansHas rpynmna, arepmbunmpo—
pannaa gocdarom 8 HAHD u HAJLD.H).

Meraboausm mMuorux coenumuepnit Tpedyer mx npeapameima B ax—
THBHpOBaHHBIe npomssonHbe . Kopepmenta A (HoA), ma wxoropmix
sakueinee — ageruakoPpepment A (anernn-KoA), noxasammsii HA
pue. 28. Anerun-KoA caykur nndg mepernoca aNeTWIALHBIX rpynm,
nofao6ao Tomy kak AT® — paa uepenoca docedarusix rpynn. KoA
6muzok no crpoeauo Kk ATD. Tuosdpupuan epasp —CH,—S—CO—
Tak jKe, Kak u Kpaiiame (Ppocharusie csasm B AT® n AJD, anrna-
erca aﬂepremqecxon—anaepronnqecfcou, T. €. TaKoii cmA3LIO, NPH
paciienjiennn KoTopoil BHIEIseTCd: : :

cBobopnag sdeprusa. Bemwunma AG® . ; MM
pas rugposnmaa aperwmi-HoA (ane- | 2
tar-KoA + H.O — ykeycunaa xuciro- £
ta+ KoASH) cocrapager —31,5 7\
rJm/monn. . N C—N
Ocofenno BamKHYI peryigarop- I " :
HYI0 POXNG WIpaer eme OgNH ajeHu- A
nar — YyurkauLeckuli adeHo3uRMono- \N/ \N/
A T '
T-ib-thg9-b-o-po-cy,  Adean N
WO Gy O O /C\-/D\
UH, = ; 0 - /C H H C\
t ~ \ o Mot
GNH ~CH;~CHy~ su oL i K '
o 0 o p< ||
g 0-b-04 J 0 O
O 0 i
Puc. 28. Aneraaxodep- Pac. 29. Haxmrge-
MeHT A CHH %ger‘xi)osuumuo«
ocPaT

docpar (MAMD), xoropsiit peryaimpyer.. (i)epuema'rusnme peaxnum
B KIeTKax, 3amacalomux caxapa # xupn. C apyroit cropomsi,
nAM® perynnpyer Tpamckpwanuio remos (r. e.. .Omocmures Gemxa)
M CHY/KUT YHWBEPCANbHRIM LOCPEHHMKOM upm jeiictBuu paApa rop-
MOHOB, B 4uacTHOCTH, ajpemamua (pue. 2.9). Iror agemumnar
OpHCYTCTBYeT B KiIeTKax B KONMYECTBAX, HA TPA NOPAAKA MEHBIIHX,
yem AT®; nAM® posmankaer usa AT®D n B csow ouepens upespa-
maercsa B uueprusiit Heguinudecknd AM®, 3rtu mannie MonuvecTsa
nAM® Bce ke ma aBa-Tpu DOpsAKa OONBHIE KOJMYECTBa FOPMOHa M
obecneunpaior Gomee uYeM CTOKpaTHOe YCAJNGHNe BHEIUHEro ropMo-
1ANbHOIO CUTHANA, BO3/IeHCTBYIOMIEr0 Ha KAETKY. '

- § 2.7. XupansuaocTs GHONOTHYCCKHX  MOJEKYN

Mopasnsomee 60ILMEHCTBO CKOJBKO-HUOYAb CTOMHBIX MONEKYyN,
comeprkamux Golee ueM TPH artoMa, He MMEET IJIOCKOCTH M LEHTpaA
cmmmerpun. Taxde. MONEKYTHl NMCHMMETPHYHEI, XHPaZbHBL Tepmm
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«xupasbnocTsy  (0T: ApenHerpevecKero Xeip - pyka, cp. Xupyprad,
XUPOManTHA) O3HAYAeT HECOBTIAJIeHnHe HEKOTOPOH CTPYKTYpH ¢ ee
3epRalbHbBIM OTP@KeHueM. XHpalbHbleé BEHIECTBA MOryT (PHUrypmpo-
path B ABYX (opMax — mpaBeii u aesci. Itu aBe Komdurypanum
HeNb3d COBMECTHTb APYr € APYroM HNKAaKAM IGBGPOTOM CHCTEMBI
KaK [eJero B UPOCTPAHCTBE, OHAM OTHO-
carea APYr K ApPYry, KaK mpasas W Jesag
pyxua (pmec. 2.10).

B mumpe MoleKyn uaie BCEro mpuxo-
AWTCH BCTPEUATHCH € XMPANbHGCTHIO, OM-
penenseMoil Tak HASBIBAEMBIM acCHMMeTpH-
YeCKHMM aToMoM Yyraepopa (obbiugo orme-
vaeMbIM 3Be3flouKoii, cm. ¢. 36). B macwr-
wennbx (anudaTuyecKnx) OpraamyecKnx
COCIMAGHUAX YETHIPE BAJEHATHBIX CBA3M
yraepona pacuoncikenb foj Terpasupu-  Pme. 240. Tlpasan m nesas
wecKnMHU yriamm Apyr K apyry. Ecan nge pyxn
BBIGHATHOCTH M3 YETHIPEX CBA3BBAIOT
ofMHaKoBHE rpynnel, Kak, manpumep, B monekyre CX,YZ, 1o nnec-
Kocrs CYZ apnsered niroCKOCTLIO CHMMETPHE M XUPANbHOCTH OTCYT-
crByer. AToM Yriepoaa acMMMETPHYEH, €ciu BCe 4YeThipe IpyuIbl,
€ KOTOpHIMH on cpaAzan, pasnmuaiores — C*XYZV. Takas monexyna
He NMeeT HHA ILIGCKOCTH, HH HEHTpa cnMMerpnu. TeM caMbiM Xmpaib-
HocTh cpoitecrBenna 19 xancAnmueckuM aMUAOKHCAOTAM (BceM, xpome
ramgaaa  H;N* - CH, - COO~). Ha _
puc. 2.41 mnokasanm upasaa (D) 00? ?Uﬂ
n nepag (L) xoadurypanum ana- * '
npAa (3eprasbible auTUROdLL WIM  y o /\\NH5 W7 CHg
SHaAHTUOMEDYL) . ' : H

B xmmuueckoMm cumATese u3a mc- 7 L
XO/HBIX CHMMETPHYHBIX MOIEKYI :

BEmMEeCTBO BCErja MONydaeTCa B BU-  pye 211 Tlpasan u mesan kondu-
Ae payemMuueckou - emecu, copep- rypanumn ajasmHa
yamei ne 509% npasore u nesore

anTanopa. ITo creflyeT u3 BTGPOro Hayalda TEPMOAMHAMUKN — pare-
MaT OTBEYAeT MAKCHMAJIBHOW HSHTPOUNE CMEHIH .

YauBATENbHBIM CBoiicTBOM KNMBOM Npuponsl Asiaserca Pukcanud
B Opranm3Max BCEX BUKHEHNIMX OuoNormvyecKmX MONEKYJ, HauMHadg
¢ aMPHOKHCIGT, B OAHGH clpeaerenncii Keadurypanmn, AMIHOKHC-
JIOTHBIE GCTATKM B G@JIKaX BCEINA ABAAIOTCA «iepbimm», L-dopmami
(puc. 2.11).

Ilpasnie n nesbie dopMbl OIMAAKGBG pPEarmpyioT ¢ CHMMETPHY-
npiMu Monexkynamu. Ovm pasimvaloTes CBOMM B3amMOjeiicTameM ¢
NONAPN3CBAHABIM CBETOM. XHPalbHbIe BEIECTBR B OTIANIME OT MX
paneMnuecKnX cMeceil BpaIaldT WICCKOGCTh NOAAPH3ANMY CBETA B
pasasie CTOPOHBI M NG-PasfAcMy NOINOOIAIOT CBET, NOAAPU30BAHAHIA
ne Kpyry BupaBo um Biesc (eM. rir. 6). Bncncmqecnne L-amuaokuc-
AOTHI HA3BaHbLl TaK HE NOTOMY, 9TG OHHM BPAmIAlOT ILIOCKOCTH IOJNA-
pusanum csera Bliesc, a D-ammaokmenorwm — supase. Cpenu L-amm-
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HOKACAOT €CTh KaK JIeBo-, TAX ¥ npasoBpamanmue. Vexomanm mos
L-papga opraHuvecKux COGHUHOHWI CIYIKHT JEBOBDPAINAMON{H IINIO-
paposerit ansperun  OCH—C*H (OH) —CH,OH. Bcee L-coenmmenusm
MOKHO B DpPUHOME HONYYMThH. M3 HEr0o HYTeM 3aMEeIeHHus] COOTBET-
CTBYIOIIMX -aTOMOB M rpynn, npucoenuuenunx k C¥*, Ges uameHenns
obmen Koudarypanuu MOFOKYHHL.

XupanpHocTh CBONCTBEHHA 1 OeNKaM, W yINEBONAM, M- HYKICHHO-
BHIM KHCIOTaM, W PAJY HU3KOMOJEKYJIAPHHX COeANHEHuii B KIOTKe.
VYrnesops: B I[HK u PHK Bcerma ¢urypupyor 8 D-popme. Asors-
CTHI@ OCHOBAHHA HMEKT MLIOCKOE CTPOCHNE H, CASNOBATENHHO, JAHIIe-
HE XEpanbHOCTH. B. mpoueccax MeTaﬁoJmama nponcxogAmax 6ea
pamemmaanum, T. €. -0ea npespanieHnil sepKaibHBIX AHTANONOB APYT
B Jpyra, KIeTKa YCBauBaeT JHIUL Te H3 HHX, KOTOPHIM OTBEYalOT
CTPYKTYpH ee Omomormueckux wmonexyn. Oprammam ycsaupaer L-,
w0 He D-amupokucnorsi. llonas B «amTuMHApP», B KOTOPOM pacTeHHA
¥ JKHBOTHLIE CONEPHAT MONEKYHHI € LPOTUBOHONOMHBIME KOG U~
CypanmAMy, 3eMHO# oprammaM mormG 6wl or romoxa. am opramus-
ma D- uw L-amrunogst pasusarca. Vasectan! semectsa, SnoBATHI®
B- opmoit gopme u Geaspepmble B 3epranbHOi ¢opme; L-acmaparu-
HOBasi Kmeiaora OesskycHa, ee amrunop ciajok. Eme Ilacrep ycra-
HOBUX, 4TO HEKOTOphie OaKTepHA HMTAITCA UPEUMYMIECTBEHHO OJHAM
AHTHIOKOM .JJAHHOIO BeillecTRa.

Britesnenre uucThX aHTUNONOB iR Viiro na pauemnqecxnx cmeceii
(acummerpuueckuii cuHTE3) OCYINECTBAAETCH € MOMOMBIO XMPAAb-
HBIX BEIEcTs OHONOrMYecKOro HPOUCXOMAeHuA (OOBIYHO ANKANOW-
nos). Hefictsyn ma pamemuueckyw cmecs (D, L) coepumennem L,
nonysaem (D, LY+ L' — DL+ LL’. Coepunenna DL’ n LL" ymxe
He ABIAITCH 3epKaxbHEIME antnnomamu (mmum 6vuin 6uf DL’ u LD').
TlooToMy ¢usmko-xumnueckue cmoticrsa DL’ u LL’ pasanyaloresd,
¥ MOKHO DPasjellnTh STH COSUHEHUA, HANpHMep, KPHCTANAn3amueil.

Jisn paspenennsaA aHTHHONOB HEOOXONUMO acHMMETPUYECKOEe BO3-
JieiicTBre BelecTBa WMAM CYIeEeCTBa, 3HAKINEro pasHuiy Memjy npa-
BLIM H JGBBLIM. JepKaibHble aHTHHONH Obiim OTKPHITHL IlacTepom B
1848 r. On u3yuyal BUHHYIO KHWCHOTY M YCTAHOBHJI, 9TQ Y Hee HMEIOT-
‘s npasnie u desste gopMsl kpucraiiaos. Coprapys nx, Ilacrep moay-
YNJ YWCTHI® aHTUNONH BHBHHOM KackxoTH. O urpan posns acHMMeTpH-
‘uecKoro paKTopa — YeHOBEK CaM (XMPAIGH» M BHAET PAIHUIy MEMAY
HPaBHM ¥ JIeBHIM. XHUPAJIHHOCTh CYHIECTBYeT B JKEBOM Hpupojpe Kak
Ha MONEKYIAPHOM, TaK ¥ Ha (omee BHICOKAX YPOBHAX opranuzanug.
- Ona -onpefensiercd B KOHOYHOM CUETe (XHPAIBEON» peryiaanmeir ¢pep-
MenTatTuBHEX mponeccos. Ha pme. 2.12 noxasans gse QOpPMBI pakKo-
puEH Kopuenoxkn Neogloboquadrina pachyderma.. Paxymxn, 3a-
KPYYeHHHE 110 4YacoBoil CTpenke, 00pasylTCA IHIpu TeMmeparype,
menbmeir 7°C, 3akpydyemnmbie npoTms YacoBoii cTperkm — npu Gonee
BBHICOKHX TeMUEpaTypax.

B OPUPOMe XUPAMLHOCTH MOMKeT GBITB MONeKYAAPHOH HiH KpHA-
craigMygeckoi. B nepsom ciyuae oma COXPaHAGTCH -IIPH IJI3BACHHHA
WIN PAacTBOPEHHN BemecTsa (mampuMep, caXxap), Bo BTOPOM — OHA
CBOTCTBeHHA NHMIb, KPECTAIMIecKoMy. cocTofHmo. KBapn mocrpoen



w3 cuMMerpHuyHbix Monekyxr Si0O., HO KpHCcTalImdyercs B TpaBoit
uIE Jepoil gopMmax, cOmafal0muEX TPOTUBONOIOMHON ONTHYECKOHR aK-
TupHOCTRIO. IlpH miraBTenud KBapma onTHYeCKas aKTMBHOCThL HCUE-
3aer. B n1060M MeCTOPOIKEHUH YUCHO NMPABBIX M JEBBIX KPUCTAAIOB
B cpeiameM opnHakoBo. COOTBETCTBEHHO MOKHO BBIEANTH YMCTHIA
aHTHOON KpHCTaLIusanueil, moMe-
CTHB B pameMHuecKylo CMeCh Hepa-
IeMAYecKyl0 OpaByio WJIu JeByIO 3a-
TpaBKYy.

Bognitkaosenue u ¢$urcanua

XHpaJpHOCTH B SHUBOW IIpUpOje
NPEeACTABIAIOT UCKIIOYUTeIbHBI
nurepec. IloopiTke 00BACHUTE 3TH
(baﬁ.?m MauIoii KPYroBoi HOMAPU3A~  poe 212, Tise dopMB  paKoBEHEL
umeli CBeTa, pPacCesHHOIO B3eMHOH  yopmenomm Neogloboquadrina
arMocepoil, MIM PaAMOAKTUBHBIM pachyderma
obnyvenmeM (B CBH3W C HeCOXpa-
HeHVMEM 4YeTHOCTH B HIepPHBIX IPOneccax) He YBeHUAJUChH YycOe-
xom. Crnenyer paccMaTpusaTh 3TH ABIeHMs B cBeTe O0mIedl Teopud
J100MONIOTHYECKOIT HBONIOTMM, MOACIMPYIONiel BO3HUKHOBEHME NOPAK-
Ka u3 Oecnopsapka, sosmurkuopenmeMm ungopManuu (ra. 17). Bsibop
aHTHOORA O3HauaeT cospanue wHPOpMmanuu, pasmor 1 6mr ma mo-
JeRyny MoHomepa. EcTh Beckde OCHOBAHMS CUMTATH, YTO IEPBOHA-
YaNbHOe BO3HHKHOBEHHE XWPANILHOCTY ObLIO pPesynbraroM (PIyKTya-
nun. OnykTyanuonnoe OTKIOHeHUWEe OT PABHOMEPHOTO PAneMUAYecKoro
pacopepenenyuss MOMeT HEOTPAHMYOHHO HAPACTaTh, ecld CHCTeMa
ABNAETCA ABTORATAIUTUYECKOIl, T. e. camomocupoussopameiica. M-
JOCTPUpPYeM 3TO MofelbHbiM pacueroMm. Ilycrs x, w x, — wucma mo-
meryn mnomumepa (tmna PHR), nocrpoennoro coorsercrsemno una
D- v L-M0HOMepOB, KOJIWYeCTBA KOTOPHIX Mbi 0003HAUMM dYepes M,
n m,. [lonumepn cTpPoAT cBOM KOIME M3 MOHOMEPOB — MMEETCA MaT-
puunas asropeupopyknus. Hpome Toro, momuMepsl cuocoGHE pacuoa-
narsca. Kunmeruueckue ypabHemus, omuMchiBalOINue pasBHTHE CHUCTe-
MBI, UMEIOT BUJ

7<7% 7>7%

& = ax,w, — bx,, = ax,w,— bz, (2.22)
Ime @ ¥ b — KOHCTaHTHl CKOpOCTell momuMepusanmuu ¥ pacrana,
wy=m/ (my+m,), w,=m/(m,+m,) (2.23)

— BeposATHOCTH BeTpewn Mmartpun 1 u 2 ¢ MomomMepamm m, u m, co-
orpercTBeHno. B cranumomaproM cocrommuu X, = %, = 0, oTRyma w, =
= w, == b/a n, swaudr, My=m,, 1. . W,=w,=0,5, a=2b n cu-
creMa pameMuuna. HeTpusuanpuoe pasBUTHE CHCTEMBI BO3MOMKHO
OpY HEPaBeHCTBE M, 7 m, B pesyabTare paykryanun. Jlomycram, uro
w,=05+a, w,=05—a, (2.24)

npuuenm o > (. Torga pemenue cucremst (2.22) umeer nuj
z,=z,(0)exp[(a/2 — b)t] exp (art), 5 95
z, =1, (0)exp[(a/2 — b)t]exp(—aatl). (229)
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C 1euenmem BpeMeHnn uonynAnnA xr; CTader JIOI\IHHprlOmeﬁ:

=00 e Gat 2.26
z, 5,0 xp (2aat). (2.26)

Bonee noppobuslii amanma npobaeMbl Tpe6yer IpHBIEUEHAs CO-
BpeMenHoii Teopun menmpeiinnix cucrem (cM. ri. 16). Ilocaenyromasn
6uorornieckas 9BONIONMA O3HAYAET pRaxbHEiiIee 3aKkpensenne Xu-
PAIbHOCTH, TaK KaK XHpaJdbHble CHCTEMbL NMEeIT l]peI/IMyIH,eCTBa ne-
Pen paneMuYecKuMm — OHHM 0Oolee CneruAvao B3aMMONEHCTBYIOT C
OKpYRawmed cpegoil, OTANIasn NpaBoe OT JAEeBOro,

§ 2.8 ¥Yraesompt M Jmumpb

Tperuit sun 6GHomONEMEpPOB — YrIIEBOALI, WA TOJWCAXAaPHNEL, TO-
CTPOGHHDBIE M3 MOHOCAXapPHIHKIX 3BEHBEB, WMEWUX B CBOGOFHOM
cocrosamu  Gpyrro-gopmyny CeH,;0,. Momocaxapuast urpaior pask-
HEeHIIYIo ponb B MeTafonnsme pacTermil W >KABOTHBIX, B YaCTHOCTH,
2AI0K03G

G, 08 CHZOH
— H OH

% NN
Ho\' /by '\0” i

H OH H

(= n—:x:
b= =l ]

a-D-2aoK0sq forD-eaorosa
Haxppiit u3 AT aT0MOB yriepojia B Koisne acumMmerpuuen. B kaer-
rxax ¢urypmpyor um pncaxapapst CiH:0,. Ilpasenem B xauectse
npuMepa CTPYKTYypayio QopMyly caxaposbl (CBEXIOBMYAKIL m TPOCT-
HHKOBBIH caxap):

cnzon

\/' \/ \/\/
/\”“ '?/\/\' /

C —C t—¢ Gt OH
H o4 M

o —
[ T

Bamnpeiinme nomucaxapuabt — kparmast (nse QOpME: amu.a03a u
AMUAONEKTUH) W UeAN104034 B PACTEHHAX, TUTUH Y TICHHCTOHOTHX,
2AUKOZeH B OpraHM3Max S>KMBOTHEIX. llexnmiomoza m XWTHH cCIOymKar
BemiecTBaMu, 06pasyomuMy CKEJIeT, OMOPHBIE, 3aIUTHEIE CTPYKTYPHI.
Kpaxman m IAMKOreH ABNAIOTCHA BEIECTBAMHU, B KOTOPLIX 3allacaercs
vriaepon um xumuueckas smeprus. Ha pumc. 2.13 usobpaskeno 3seno
amMmao3bl. llenm ammnonexTHRa, B OTAMYME OT AMHIO3LI, PA3BETRIE-
HH, paBHO Kak M menn riaukorena. llommcaxapupasl me ABIAIOTCA
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