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OT nepeBounKa

KHuiura miasecTHOro aHrmmiickoro yue-
HOI'O ¥ nouyJsp43aropd Hayku [1. DTkun-
ca «Monekysb» pe3ko OTAHYAETCA OT
6onbLIeH YaCTH HAYYHO-NONYJISIPHOH JIM-
TEPATYPHI KaK MO MOCTPOCHHUIO, TAK H MO
MAHEPE U30XEHHA MaTepHasa. 3AeCh 4H-
TATENL HE HNARJET MPAKTHYECKH HHKAKHX
CBEAICHHH® O METOJAX TPOMBUIUICHHOTO
WM J120opaTOpPHOTO CHHTE3a TeX W/IH
HRBIX BelleCTB, 00 OCODEHHOCTAX XHUMMU-
4eCKOH TEXHOJOTHH, KOTOPBLIM OOBIYHO
yreaserca Haubonbiiee BupManue. B
KHHre OMMUCHLIBAIOTCH CBOMCTBA Gosee 160
PA3JIMYHBIX COCAMHCHHUI (IPEeUMYILeCTBEH-
HO OpPTaHUYECKHX), BLIOPAHHBIX ABTOPOM
TakuM 00pazom, 4To0Bl OHH MOT/TH AaTh
npejcTaB/icHHe 00 MHTEPECHLIX ABIEHHAX
H a¢ddexTax, CBA3AHHBLIX C OCOOEHHOCTS-
MM XHMHUYECKOT0 CTPOCHMA. 36Ch TPHBe-
JIEHO MHOKECTRO JTHOOONBITHEHNIMX NpH-
MepoB. [lpouutas 31y KHUTY, YMTATENDL
y3HacT, NoYeMy TakK BKYCEH UIOKOJA,
KaKOBa NIPHPOJA COJIHEYHOTO 3arapa, 4em
00yCNOBACH apoMAaT PO3bl U JIPYTHX IBe-
TOB, TIOYEMY He BCe JIOAM Oe3 HenpHsT-
HblX MOCICACTBAH MOTYT IHTh MQJIOKO,
KdKUM 0OPa30oM XaMeIeOH MeHAET OKpac-
KY H MHOTO APYIMX 4YPE3BLIYAHHO HH-
TEPECHBIX CBEJCHHN. B CYIIHOCTH, KHUTA
OTKMHCA Ha OYCHb AOCTYIIHOM YPOBHE
PACCKA3BIBAET O CRAZH MEXIy XHMHYEC-
KAM CTPOCHHEM H CBOHCTBAMH BEIIECTSH.
BeposiTHO, AaJIEKO He BCe TPOGhecCHOHAITb-
Hbie XHMMKU (HC TOBOPA yXKE O TeX, KTO
3HAET XHMHIO TOJIBKO 1i0 IIKOJIBHBIM
yuebNHMKaM) 3HAKOMBI C TPHBEACHHBIMU
3geck ¢aktamu M runortesamu. Keura
BEJINKOJICIHO WILIKOCTPHPOBAHA, M YHTA-
TENO, HABEPHOE, MOCTABHT OOJBIIOC
YAOBOJBLCTBHE OJHO JIHILUb O3HAKOMIJICHHE
C WUIFOCTpalUaMU.

OcHoBHAA 1€ML KHATH DTKHHCA 3a-
KJILOYAETCA B TOM, Y100BI MpoOyaUTH Y
yHTATENd HHTEpEC K XUMUH. OOnien3BecT-
HO, YTO WONYJSPHOCTL I3TOH HAYKH B
TEYEHUE HECKOJIBKUX MOCIENHHX JECATH-
JETHH 3aMETHO ynana, a JIHJAMPYIOLIHE
NO3HLHH 3aHANM TAKHE OTPACIH 3HAHMIL,
KaK MONEKyJspHas OH0NOTHs, TeopeTHYe-
ckad M NpHKnagHas Gu3nka, KubepHeTH-
ka. Ecim xors Owl oveHr Heboubllas
qacTh YATATEeNeH, 03HaKOMHUBIUKCH C ITOH
KHHTI'OH, BCCPBE3 3ARHTEPECYETCA XUMHEI,
TO MOXHO OY/IET CUYHTATB, YTO IIOCTAR-
JICHHAsl aBTOPOM 34/1a44 BLIMOJIHEHA.

Kaura uve csobosHa ot psaa neno-
crarkoB. Tak, B HEl, MOKANYH, CAUIIKOM
MHOrO BHHMAaHHSA YACIAETCS BOJAOPOJI-
HbIM CBA3SAM, & APYTHE BHIbl MEKMOIe-
KYNApPHBIX B3aUMO/IEHCTBUHA B JIy4lIEM
c/ly4yae TOJILKO YIOMMHAIOTCA. Y Henoj-
TOTOBJICHHOTO YUTATEIA MOXET CO3ATh-
CH4 BHNEYATIICHME, YTC ¢/IBa JIM HE BCe
ABJIEHUS B HAILEM MHDPE OOYCNOBJIEHBI
BOJOPOAHBIMH CBa3AMH. Kpome Toro,
aBTOpy He yOajoch H30eXaTh MOBTOpE-
HHH, BPs/l ¥ ONPaBIAaHHbBIX NpH HeGOJIb-
moM o0meM o0beMe KHHrH., DTH He-
JIOCTATKH, OJIHAKO, HE CTOJIb CYLIECTBEH-
Hbl 4 HH B XO€i Mepe HE NepeBEHINBAIOT
BCE MOCTOMHCTBA KHHTH.

Kunra Jrkrfca Hanucana HACTONBKO
nPOCTO, YTO OT 4YUTATens He Tpebyercs
TNOATOTOBKH OAaXC B 00beME NPOr paAMMBI
cpennedt mwixonst. OHa npeqHa3Hayena Aa4
CAMOTO IIMPOKOTO Kpyra MuTaTese; no-
BUAHMOMY, HauboJice none3Hoi oHa 6y-
JCT A1 CTAPIIEKITACCHUKOB, MOCKONbLKY
MOXET IOMOYb UM B BbIOOpPE npogeccuH.
OnHako Kpyr BEpOSTHBIX YMTATENEH HHU B
KOeW Mepe He OrpaHMYHBAETCA LIKOJIbHM-
KdMHM; 3Ty KHUTY MOXHO PEKOMEHIOBATL
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mo0OMy 4eJIOBEKY, CTPEMSIIEMYCH pac-
WIHPHTE CBOH KPYro3op, HE3aBUCHMO OT
ero Bospacra 4 npogeccun. Kpome toro,
KHHUTY OTKHHCA [OJIC3HO IPOCMOTPETh
JlaXe CHenMaNHCTaM XMMHKAM, TOCKONb-
KY, KaK YK€ FOBOPHJIOCH BBILIE, JANICKO HE
BCE M3 HHMX 3HAKOMbl C TIPHBEACHHBIMA
3/leCh HHTEPECHEHNINMH (pakTamu, gBie-
HHJMH W THNOOT¢3aMH. B 3TOM oTHOLue-
HHY KHHCA MOXKET OKa3aTLCAd OCOOEeHHO

LEHHOI JUTA npenojaBareied XUMUHK (Kak
B CpeliHel IMKoJe, TaKk W B CPEAHMX Crie-
IMATLHBIX U JaX¢ BLICIUX yYeOHBIX 3aBe-
JCHUAX), TIOCKOJIRKY OHA MOMOXET OXH-
BHTh TIPEACTAB/ISEMEIH YYaIUMCH Mavte-
pHasl, HILTIOCTPUPOBABR €r0 HHTEPECHBIMH
H 3aNOMHHAIOLMMHCSH [TPUMEPAMH,

A. Kuprowikun



IIpeanciaoBue

Panocts MoXxeT ObITL BecnmpHuRITHOM,
HO pasMbliicHHe O¢3 TIOHMMaHHs npen-
Meta OeccMmpiciieHHo. bonbioe yaoBieT-
BOPCHUE MOXET JOCTABHTH NMPOCTOE CO-
3epUaHAE MHpPA, HO 3TO YIOBJIETBOPCHHE
OyaeT HAMHOTO riyOxke, eClU MBICIhL 4e-
JOBEKa CrocOOHA IPOHUKHYTH CKBO3b
BHAMMYIO 000JI0MKY BelUeli H IOHATH
BHYTPEHHHE CBA3HM MEKJY HHMU.

DTa KHHAra npeJHassadeHa Kak pas
I TOro, 4TOOBl YHTATEeNb CMOI TNOJY-
YHTh OONbIlEEe YIAOBICTBOPCHUE OT CO-
3epLUAHHN MHpaA. 37ieCh pacCMATPHBAETCH
OJHa H3 CTOPOH XHAMHH —OTODPAXEHHE
CTPYKTYPBI BEIIECTB,— YTOOBl [IOKA3aTh,
HOYEMY BeCh Halll MHpP HMEHHO TaKoB,
KaKOB OH €CTh. JTa KHHIa—BBCJACHUE B
H3YYeHUE mosexys. ABTOp XOTeN, B 4acT-
HOCTH, Pacckalats O pa3H4HbIX hopMax
MOJIEKYJT H O CBA3AX MEKJY HHMH, 00BAC-
HHUTh, IOYEMY HEKOTOPHIE MOJIEKYNIBI 00-
NafaloT AMEHHO CBOWCTBCHHBIM HM MO-
BCOEHUEM, M OTKPBLITb CYIIHOCTbH Opra-
HH3AIIMH Tpupoasl. Kopoue rosops, uenb
KHUTH 3aKJIIOYaeTCs B TOM, 4TOObLI O3Ha-
KOMHTE YHTATENSl ¢ MOJIEKYJIAMH.

ABTOp HaMEpeHHO BKIIOMHI CHOJA
TOJBKO T€ MOJIEKYJbi, KOTOpble TNpen-
CTABIAKOTCH €My HauOojice HHTEPCCHBI-
mu. K coxaneunro, Takoit moaxox ie-
n30eXHO cyOBeKTHBEH, BeAb Jobas Mo-
JIEKyJia, BbLIOpaHHAas M3 ThICHY JIPYTHX,
MOXeT OKa3aThCA He MeHee MHTepecHON.
OrpaHA4eRHbIH 00BEM KHMIH HE I103BO-
JIMeT PacIlMPHTbL KPYr BbIOpAHHLIX MoOJe-
KyJI; aBTOp 3apaHee MPOCUT UHTATEJH
NIOJaBUTh AOCAY, KOTOPYHO OH HEIlpeMeH-
HO MOYYBCTBYET, NONBITABIUNHCH OTBICKATD
B YKa3aTesie HHTEPECYIOIIeE ero coeauHe-
HME H OOHApYXHB, YTO €ro TaM HeT.
M3BecTHBI HECKONbKO MMJIBCHOB pa3-

JTMYHBIX BEUIECTB, U ANMA GHUPM, TIPpOU3-
BOIAIIMX JIEKaPCTBA, HACTOHKH HJIM MOFO-
LIME CPEACTBA, a TeM OoJiee A npUpoIbI
3TH MHANJIHOHKI BENIECTB JIPCACTABJIAIOT
co00# BeJIMKONIECTIHYIO OCHOBY ISl CO3Ja-
HUSA OECKOHEYHOro THCIA cMecell pa3nnd-
HbIx coesuuenuit. Knnra, nogo6nas 3to#,
Heusbexuno Oyner HenonHoii. Ee uensn-—
TOMLKO OTKPBLITH JIa3a YHTATEIIO, 2 HE
NOKa3arh €My BeCh MHP.

3Ty KHUTY He 00A3aTENBHO YATATH B
Kakoi-Tnbo onpeje/IeHHOH nocnefoBa-
TETLHOCTH; YHTATENL NMOJYYMT YAOBOIb-
CTBHE, 3HAaKOMACh BpeMs OT BPEMCHH ¢
MrobbM pasnenomM. Bropouem, aBTop mucan
€€, PYKOBOJACTBYSCH €CIIM HE ILJIAHOM, TO
X0Ta Obl ONpPENE/ICHHBIM XOJO0M MBICJICH.
[ToaroMy xHUre npHCYI HEKHI MOPAIOK
H €e II0JIEBHO NPOYECTh OT NEPBOH CTpa-
HHILB] 10 TIOCJIETHEH.

IIo BO3MOXKHOCTH aBTOP MBITAJICA HE
NPHMEHATh CHEUMAJIbHBIX TEPMHHOB, HO
0€3 HEKOTOPhIX U3 HUX HEBOIMOXKHO ObLJIO
000#HTHUCh (MJIM, BO BCAKOM ClIy4de, OHH
BKPAJIACL B TEKCT HEHaMEpeHHO); COOT-
BETCTBYIOLIME OOBSCHCHMS JaHLl B CJIO-
Bape. B Tekcre, ecM TONLKO 3TC OLLIO
BO3MOXHO, OH TAKX€ TbITAJCE OOBACHUTH
CMBICH ClICLKaAIBHBIX TepMHHOB. He ay-
MaiiTe, ORHAKO, YTO Pe3yJIBTAT OKa3asicA
OYCHbL YCNELIHbIM, IOCKOJILKY PAJl TEpMU-
HOB MOKA HYTO HEBO3IMOXKHO OOBLACHHTH
BOOOMIE, a Ui OOBACHCHHA [PYTHX TO-
Tpebosanack Obl ciiymkom OONbILIAA TEX-
HHYeCKas MOoAroToska. K ToMy xe aBTOp
HE XOTeJI HCNIOPTATL HACTPOEHHE YHTAaTe-
710, TIEPErPy3HB KHUTY YpPE3MEPHBIM KO-
JUYECTBOM OOBLACHEHM,— B€Ab OHA ABJIA-
ETCA TONBLKO @gedenuem B NOHAMaHHE XH-
MuH. EMy 0coBeBHO XOTenoch noka3arh,
YTO O3HAKOMUTBCA C HEKOMOopbimit OCODEH-
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HOCTSAMH MOJICKYJ] MOXHO HE TOJNBKO Oc¢3
YHHBEPCHTETCKOTO JAMIUIOMA [0 XHMHH,
HO AaxXe He MPOCNyIUaB NporpaMMmy nep-
BOTO Kypca YHHBEPCHUTETA.

OcCHOBH4S 4aCThb NPEUACTABJICHHBIX
37leCh CBEACHWH IOYEpPIIHYTa NPHMEPHO
A3 JCCATKA KHHMI, KOTOphIE, KaK KaKeTCH
4ABTOPY, 3aCHYKABAIOT OOIBILErO BHAMA-
HAd, YeM apyrue. OHM NEpeYnCNieHbl B
CIUCKE JIMTCPATYPHI, HAO HAACATHCS, YTO
X ABTOPB!, OOHAPYKHUB B TAHHOW KHHIE
BBICKA3aHHbIC MMH pPaHEEe MBICIH, paciec-
HAT 3TO K4K NpU3HaHue. MHOTHe U3 npo-
611eM, TONBKO YIOMSIHYTRIX 3[€Ch, [Opa3-
10 noapobHee OOCYXACHBI B ApYroi Ju-
TepaType; YHTATEIIO HACTOATEIHHO PeKo-
MEHAYETCS O3HAKOMHATHCS € ITHM [E€TAJIb-
HBIM 00CYXIeHHEM Npeke, YeM KCNO/b-
30BaTh Ha NMPaKTUKE MPHABCICHABIE B 3TOH
KHHIE CBEIOEHHSH, MOCKOJBLKY aBTOp Obii
BBIHYX/IEH ONYCTHTE MHOKECTBO JCTAIICH,
CTPEMSCh YNPOCTUTH M CAENaTh Oosee
NOHATHLIMA HEKOTOPBIE JIOBOJBLHO CIOX-
Hble NPoOIIEMBI.

ABTOp x0Ten Obl NOONATOAPHTD BCEX,
KTO BOJLHO HIH HEBOJNLHO MOMOI' €My B
co3gaHuM 3Toil xuuru. Beerjia Hecnpa-
BCJINBO HA3BIBATE (PAMHIHU TOILKO fle-
CKOJIBKHMX YE€JIOBEK H3 MHOXKECTBA TEX, KTO
BHEC MPUMEPHO OJHHAKOBBIH BKnad. Ou
OcoOeHHO TNpH3IHATENEH TeM, YbH daMH-
JIAM 3JeCh HE YIOMSIHYTBI M 0¢3 NOMOLIH
KOTOPBIX TEM HE MeHee HallUCaHHe ITOM
KHATH Ob10 Obl 3aTpynaUTENBHRIM, Cpe-
Id Tex, 4bd GaMHIMH Bce Ke Oyayr
Ha3BaHbl, aBTOP OCOOEHHO XOTeJl Obl [o-
6narogapure Tpasuca DiMoca, KOTOPBIH

MOArOTOBHJI WAIKOCTPUPOBAHHLIA MaTe-
pHan B B npornecce 3Tof paborkl MHOro-
MYy Hayuun asropa. Ilocnennnit Beipaxa-
€T TAKXE UCKPCHHIOK NPH3HATEJBHOCTE
KOJUIEKTHBY koMnaHud W.H. Freeman
and Company, BBIIYCKAKOIIEMY OuUOIMH-
oteky Scientific American Library, B Tom
YHCIE PYKOBOJHUTENHO 3TOTO KOJUICKTHBA
Jlunge Yanyrt, a takxke Dnapsto Kyn-
nacuky, bapbape bpyxkc, Jluane b. Jefisuc
1 Maidiky Cy, nOMOraBIIAM aBTOPy HA
IIEPBBIX dTaNax co3fAanus kuur, Jinoimy
bnaky B Ouuny Maxxagdpu, BMecTE ¢
KOTOPBIMH OH MOTPATHI MACCy BPeMeHH
H J3HEpruM HAa BBINYCK KHHUTH, bunny
Heimxy, xkoopauHupoBaBuieMy padoTy
HO WUIKOCTPHPOBAHHUIO KHUTH, ¥ JIMHHY
IInepoHu, 00BCIUHABIIEMY BCC 3TH pabo-
Thl B OJHO MPEKPACHOE H3JARHE. ABTOp
Obnaroaapen taxxke Jlwymuu Jlepo3a, Ha
KOTOPOH JIgkK214 OTBETCTBCHHOCTh 33 BbI-
NIyCK KHWTH B OY€Hb CXKATBIE CPOKH.

YTo xacaeTcs cnenHanbHBIX ApOOIEM,
TO aBTOp XOTeNn Obl MOONArogapHUTL TIO-
YeTHOTO npodeccopa YHABEPCHTETA IIT.
Oxknaxoma O. Y. [epmepa u a-pa 9. JIX.
MakaepMoTra n3 Oxcopackoro yHusep-
CHTETA, MPOYATABRIIKMX BECH YEPHOBOM Ba-
PHAHT PYKOIIMCH U CACJIABUINX pPAI NOJNE3-
HbIX 3aMevandil. OH npHU3HATE/ICH TaKXKe
n-py C.9. I'pundunny w3 Oxchopackoro
YHHBEPCHTETA 332 MOMOIL NMpH obCcyxae-
HHN NIpoOJieM HEUPOGH3IHONOTHH.

I, Omrunc
Oxchopn, 1987 T.



BBegenne

Xoan Mupo. [pexpacaas nTuna,
OTKPLIPAIOMIAS HEH3IBECTHOC IBYM
BMOOIIeRHRIM, 1941 T.

Korna Bu jlepkuTe 3TY KHHUTY, BB JICPXHTE B pykax Mosckyinsl. Korga Bel nbere
Kodie, BbI rioTaere MoJekyssl, Korga Bbl CHIMTE B KOMHATE, Bac HENpephiBHO
OoMOapaupyeT Henwit couM Monekyn. Ecim B BOCXHIAETECH OKPACKOH OPXHIECH M
KpacoramMu naHmadgTa, Bbl BOCXHIIZeTech MOJIEKyJaMH. Ecnu Bel Hacinaxaaerech
THIIEH ¥ HAOWTKAMM, BBl NIOJY4deTe yJ0BONBCTBAE OT Monekyn. Ecam Bel uyBCTBYETE
3anax TI'HHEHHA, Bbl OIIYIIAETE MOJEKYJbl. Bbl OmeTH! B MOJIEKYJEI, Bbl COHTC
MOJIEKYJIbl ¥ BBl BBIAEJISICTE MOJIEKYJibl. B KOHHOE KOHLIOB Bbl CaMM [OCTPOEHLI H3
MOJICKY 1. .

MoJieky bl peacTaBIsAIOT COO0H XapaKkrepHbie COYCTAHUA U3 HECKOJIBKHUX ATOMOB;
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OpHMEPBLI MOJIEKYJT IPHUBEICHB Ha PUCYH-
KaxX MOYTH HA KaxJAOH CTPaHHIES 3TOH
kuuru. (bonee TouHOE onpeneneHue Mo-
Jexyn Mbl JaauM nosfaAnee.) Mal oxpyxe-
HBl MOJIEKY/IaMH B 0OJibllIasg 9acTh TOTO,
C 4eM Mbl COIIPMKACAEMCH, NOCTPOEHA M3
Monekyia. U TeM He MEHee MHOTHE JTHOIH
IaXe He MOJ03PEBal0T O CYLIECTBOBAHUH
MoJiekya. B cymmuocTH, 10 Havala 3Toro
BEKa CYHTAJIOCH, YTO MOJIEKYJIBI — 3TO BCe-
TO JMIlb CHMBOJIBI, yNMOTpeGJsiEMbIE XH-
MUKAMH [UIS OTNHUCAHHR TIpEBpAUICHAN
BEMIECTB, M JO IOCJECKHEr0 BPEMEHH HH-
KOMY HE YJaBalloch YBHACThE MOJIEKYITY.

COBpEMEHHBIC METOIBI 31K TPOHHOM
MMKPOCKONHE BEICOKOTO pajpelrcHss
HO3BONAOT BUAETH JaXe OTJAENbHBIE
aromel. Ha npuecneHHoil aneck Mukpo-
¢oTorpadui NOBEPXHOCTH HHCTOrO
KpPEeMHEIEMA BHOHEI ATOMB KDEMHHA,

Ha pybexe XIEX u XX BB. B pe3viibTa-
T€ YPe3BblYdiHO LNOAOTBOPHOTO COTPYA-
HU4YECTBa PUIHKOB, XMMHKOB H DHOJIOIOB
ObINO MOKA3aHO, YTO MOJIEKYIILI JIeHCTBH-
TETLHO CYHIECTBYIOT. C MOMOIMIBIO chek-
mpockonuu, T.e. HIYYEHHs CBETa, IOrJ0-
IJAEMOTC M M3JIY4aeMOro MOJIEKYJIaAMH,
yAANOChk BBIACHHTH PACIOJIOKEHHE aTO-
MOB B OT/IEJIbHBEIX MoOJekyaax. Memodom
dughpaxyuu penmeeHosckux Ayuesi (n3yyve-
HUE KAPTHHBI pacnpele/ieHHs MHTCHCHB-
HOCTH PEHTTEHOBCKHX .Jy4ell mnocne nx
IPOXOXK/ICHAA Yepe3 MOHOKDHCTA/Il Be-
mecTsa) OhUIA pacCHHUTAHBI IUIOTHOCTH
pacnpencacHHs ANCKTPOHOB, CBA3AHHDIX C
ATOMAMH MOJIEKYyIbl. B KOHIE KOHLOB
3HAYHMTEJBHBIE YCOEXH MHKPOCKOIHHA,
OCODEHHO 3JIEKTPOHHOM, TIPHBENH K JOJITO-
XJAHHON LEeJH —N300pakeHHsAM HHIMBH-

AyajibHBIX MOJIEXYl M atoMoB. Teneps
YYEHBIE MOTYT HENOCPENCTBEHHO YBHAETD,
xakoi (GopMoR 00nafmaroT MONCKYIb, M
HAYMHAOT NOHMMATE, 1I0MEMY BEIECTBa
BeOyT ceOi HMEHHO Tax, a He XKak-HHOYAbL
HHa4e.

B sroit xHure Syger moka3laHo ML
O0Y€Hb HEMHOIO€ M3 TOr0, 4TO OLLIO BbifA-
CHEHO YYEHBIMH. MBI pacckaxeM o MoJe-
KYyJIaX, KOTOPbIMH MBI JBIIHNM, KOTOpBIE
Mbl HOCHM, €MM, CXHraem, sooOue o
MOJIeKYJIaX, ¢ KOTOPbIMH Mbl MOCTOSHHO
CTAIKUBAEMCH B HAWICH I1OBCEIHEBHOM
KH3HM. TJ1aBHAS 1EMb KHHITH — O3HAKO-

MHThE Bac C MHOXECTBOM MOJIEKYR TpH
YCIIOBHH MHUHHMAJIEHOTO KOJIRYECTBA TeX-
HHYeCKUX JeTaned. CTPYKTYPY MOJIEKYI
MOXHO TNOHAThH, He HMeES TJyOOKHX mo-
3HAHUA B OOJIACTH TEX CIOXKHBIX METO-
7108, KOTOpBIE IPAMCHRIOTCS A4 €€ Bbif-
cHeHus. Eciu MBI NOcMOTpHM Ha Jiro6yio
MOJIEKYJTY, TO YBHAHM, 4YTO OHa NpE-
crapasieT co0OH COBOKYNHOCTh aTOMOB
PA3JTHYHLIX THIIOB, CBS3&HHBIX APYT € ApY-
TOM B OTIpEJCSICHHOM Topsake. g Toro
9TOOBI NOHATD, YTO XKE NPEACTABIACT CO-
60H BCE TO, YTO MBI HOCUM, €IHM H 4eM
MBI JBIIUM, He 00sM3aTeNBHO 3HATL, Kak
XMMHKH, IPOMBIIINIEHHOCTD HIIH IPHpOAa
HMPOU3BOASAT BCE 3TO. TOMHO TaK Ke He
0043aTENbHO 3HATH M KaK KaXAafd MoJe-
KYJa BBIICJHAET CBOIO (PYHKHMIO, eclTH
TOMBKO Y Bac HE BOZHHUKHET O0COORIN HHTE-
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pec k 9ToA Hayke. MoJlekybl, 0 KOTOPBIX
MBI PacCKaxeM 3/Ieck, MaAyT NHULy BaLie-
My BOOOPaXCHHUFO.

B aTol KkHHre Mbl PacCMOTPUM pa3-
MAYHBIE MOJEKYJBl —OT CaMbIX RPOCTBHIX
10 OvYeHbL CiokHBIX. HekoTophble H3 HMX,
Hanpumep Met1an (16), MOKaxyTcs HE
CIHUIKOM HHTEPECHBIMM; cyanba MeTaHa
cKy4Ha —ero Tionpocty cxuraroT. (Lud-
paM¥ B cK0OKax 0003HaYEHBI MOJIEKYJIE,
ONMCHLIBAEMbBIE B JaHHOH kHHre.) Hpyrue
MQUIEKYJIBL BKJIHOUEHE! NOTOMY, YTO OHH
NpeACTABJISOT C000il MOTIEKY TRPHBIE KHP-
MIMYHKH, H3 KOTOPbIX CIPOATCH BaXKHEH-
IIMe BELIECTBa, MM 0DYCIOBINBAIOT Ka-
KOoH-THO0 OnpeAeIeHHBIN BKYC, 3aNax WK
user. HekoTopble MOJIEKY/bI CaMH BEI-
TMONHAOT O4YEHb BaXKHBIE QYHKUMH K
BKJIFOYEHBI B KHHI'Y MMEHHO 1O 3TOH Npu-
yure. K 9HCIy TakMx CoeAMHEHHMH OTHO-
CUTCH, HATIPUMEDP, CAMOE PAaCIPOCTPAHEH-
HOE Ha 3¢MJIE OpraHuvecKkoe BEIECTBO —
ue/uiros103a (85), xoropoe obpasyercsa B
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MPOLIECCE POCTA  JIECOB, YKPAILLAIOIIHX
Hauly niaHety. Bl y3naeTte, xak oamn
H/IM JIBAa aTOMa MOTYT HPEBPATHTL TOW-
N¥BO B [, U3IMCHHTH LUBET, CAENATL He-
CheNOOHOE BELIECTBO ChLEMOOHBIM, a OT-
TANKHBAIOIIMA 3anax NpHATHBIM. Takue
pPe3yJbTaAThl 3AMEHBI BCETO JIMUIbL OJIHOTO
aTOMa B MOJIEKYJIE — HACTOAINEE YYJIO XH-
MHH.

Yxe OJAHH DHUCYHKM MHOrO€ paccka-
XKYT BaM O COCTAaBE U hopMe MOJEKYJ1, H
Bbl MOJIYYMTE OONBUIYIO [OJB3Y, JAaXKe
eclii OrpaHMUHTECh 3HAKOMCTBOM € DH-
CYHKaMH. ABTOPY OHYE€Hb XOTEJIOCH OB,
4TOOBI BBl IIOBEPHI/IH, YTO IIOHATH CTPYK-
TYPY BCEX OKPYXaloIMX HAC NpEeaMETOB
MOXHO, HEe OYAYYA XHMHKOM H JaXe He
M3YMUB 3Ty Hayky. ABTOp HAjeercs, 4To
Bbl O3HAKOMHTCCh C MHPOM MOJIEKYIL,
KOTOPBIH TpPEJCTAHET NepeA BAMH Ha
CTpaHHLax ITOH KHUIH, 03 xaxoil Obl TO
HU OBLIO TIpEABAPHTENLHOH TIOATOTOBKH,
JIETKO, C TakUM X€ YJAOBOJIBCTBHECM, C

B e cadaiding el o, o e ae . 0

ta 1 B st ik el Lrak o

OnUH aTOM MOXET OYEHb PEIKO W3-
MCHHTD CBOMCTBa MoMekyl. Tak, Mo-
JMeKyJnl Toayforo MHIMeHTa BacHb-
KOB M KPaCHOro OXI'MEHTA MaKOB pas-
JMYAIOTCE BCErO NHINB OJIHEM aTo-
MoMm Boaopoaa. [loppobuee 3To Apie-
HHe oObRcHEHO Ha c. 180
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KAKHM BBl 3HAKOMUTECH C MPOH3BENCHUEM
HCKYCCTBA.

OnHAaKO PUCYHKH PACCKAXYT BaM ro-
pa3go Oounblile, ecnM Bhl OyaeTe 3HATD,
YTO Ha HHX H300pa¥eHO M KaK H300pa-
KEHUBIE MOJIEKYJLI  BBIMNOJHAKOT CBOM
dyukuun. B ocraBuielics yacTy BBeACHUS
Mbl OOBSCHHM HEKOTOPBIC HPHHUHUIIBI, HC-
OJIL30BABINUECH UPH HIO0paXkeHUH Mo-
JIEKYJ, MOKAXEM, Kak MOXHO 1OPA3MbI-
HUIATH HAJ HUMH, U PACCKAXKEM O TYTX,
BEAYINUX OT ATOMOB K MOJIEKYJIAM H
J1aJiee K CBOMCTBAM BEIIECTB.

On¥H U3 CaMBIX TONYJAPHBIX BBOJI-
HBEIX KypCOB 110 XMMUHM Ha3BaH «LlenTpans-
Has Hayka». DTO oveHh yAa4HOEC Ha3Ba-
HH#E NPEBOCXORHO OOLACHACT, NOYEMY TaK
CYIIICCTBEHHBI CJIE/IYIOMIAE 3aMeqaHus.
XHMHs pAcuOJIONKEHA HA CTBIKE MHOIMX
Hayk. C OJHON CTOPOHBbI, XHMHS CONPH-
Kacaetrcsd ¢ Guonoruet 1 oOBIACHIET MHO-
HE NpPOLECCH! B XHBhIX opraHusmax. C
APYIOH CTOpOHBI, OyAy4Yu CBA3aHA ¢ (u-
3UKOH, XUMHS NOMOTACT HCTOJKOBLIBATE
XAMUMECKUE HBJICHHA B (QYHAAIMEHTAIL-
HBLIX 1poneccax ¥ Bo BcenmeHHOM. Xumms
CBA3hLIBACT 3HAKOMOE C OCHOBHBIMH 3a-
KOHAMH TIpMPOAbL. 3Ta KHHTA T103BOJIMT
BaM JIMUIL B3MJIAHYTh HA BCE 3TH CBA3ZH,
HO NpH y/Ja4€ Bbl CMOXETE pasriafeThb
CKBO3b TYMaH XOTA Obl HEMHOTOE M I1OW-
METE, Kak AyMaeT XHMHK.

XUMUYECKHE 3JIEMEHTBI
U ATOMbBI

OnruM 43 BeIHYAHINMX JOCTHXenwui
XUMHH OLIIO TOKa3aTeNbCTBO TOTO (ak-
Ta, YTO BCE NPCAMETHI B MHpE, Oyab TO
00JIOMOK CKallbl, CTakan BOABI, CTPAyco-
BOE TMEpOo WM [EpPEeBO, NOCTPOCHBLI M3
XUMUHECKUX IACMEHMOE, YHCIIO KOTOPBIX
He npepniaer 100. K xuMa4eckum 3me-
MEHTAM OTHOCHTCSH, HANPHMED, BOJAOPOA,
YIJIEpOA, KHCIIOPOA M Melb;, HX Ha3Ba/u
SJEMEHTAMMY 1O TOH DPHYMHE, HTO MX
HEJIb3A pPA3JIOXHTL Ha OoJiee NpocThie
BEIIECTBA NyTEM HATpPeBAHMH, BBICYLUMBA-
HHS, KUNSYCHHA, o6paboTKu KUCIOTaMH
HAH MOOBIM APYTUM CTOCOOOM, KOTOpPRIE
TIPHMEHSIOT XAMHUKH [ LpPEBpailieHUs
semiecTs. [Ipasna, ¢u3uxu Harmmu H6oee
3¢ deKTHBHbIE METOABI, ¥ TENEPL C 110-
MOLIBK MOLIHBIX YCKOPHTENEH 3JIeMeH-
TapHbIX YaCTHI[ OHH MOTYT paclieruisTh
PIEMEHTHL Ha DJIEKTPOHBLI, TNPOTOHBLI U
JApYrue  (ynJaMeHTAJbHhIE  YACTHIIbL,
Q/HAKO B HAIUMX LCHAX, T.€. s H3yde-
HHH OKPYXAIOLIEr0 HAC MHpPA, JOCTATOH-
HO OCTAHOBHTHCA HA CTa XUMHYCCKUX 3Je-
MeHTax. [lopa3HTesibHO, KK H3 Takoro
OrpaHHYEeHHOTO HA0Opa HUTEH npupojie
YAQJIOCHL COTKaTh CTOJNb OOTATHI KOBep
MHPpA.

O6pasnpl OATH XKUMHYECKHX IEMEH-
TOB. 30¢Ch, HAYHHAA OT XENTOR CEPHI,
MO NBHAKEHHIO HacOBOR CTPENKH pac-
nonoxeHbl ofipasil MceuM, Bpoma,
PTYTH H HOAA.
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MennHalas 4acTuia XUMHUYECKOrO
IMIEMEHTA, SBIAAIOUAACH HOCHTEJIEM €ro
CBOHCTB, HA3BIBACTCHA amomom (OT rpe-
YecKoro 'atomos”, 4TO O3Havaer «He-
aemaMelid» ). Kycox gucToro 3snemMenTa,
HATPHUMEDP CIIUTOK TMCTOrC 30J10T4d, Npek-
craBngeT coboit Bcero auINL HabOp ONM-
HakOBBIX aToMOB. CaM aTOM NOCTPOCH U3
PACHONOXKEHHOI'O B €0 LEHTPE HONMOXKH-
TEJIhHO 3aPAXEHHOTO A0pa H OKpYXalo-
IHUX S4p0 OJHOH HJIH HECKOJIbKUX pas-
MBITBIX 000JIOUEK OTpHLATENbHO 3apd-
XKECHHBIX 2JICKTPOHOB, KOMIECHCHPYOUIUX
3apsaA aapa. Yaobuo npeiactaslifaTh ato-
MBI K4k KpOTTieuHbie chephl, IPUYEM KaK-
IObIA U3 3JIEMEHTOB HMEET aTOMBI ¢ Olpe-
JEeeHHBIM, TOJIBKO €MY CBOHCTBEHHLIM
panuycom.

Panuyc atoma yrinepojia paBeH BCETO
gas 1,5-1077% a0 (0,00000000015 M),
TaK 4YTQ NPOYEPUYCHHAS KAPAHAAIOM IIpA-
Mas JIMHUSA AOHHOH 3 CM COAEPKHUT OKOJIO
100 Mnu. aTOMOB yriaepoia B JUIMHY H
1 MJIH. aTOMOB B IIMpHHY. OJHO U3 9yaec
HalleTO MHpa 3aKJr04acTCsi B TOM, 4TO
KDOXOTHbBIE d4TOMbI MOTYT CO3AaBaTh KO-
N0ccalibHbIE OOBEKTHI M BLI3BIBATH CEPHE3-
Heie 3hdekTe. B moboM BHauMoM He-
BOOPDYXEHHBIM [1430M KYCOUKEe BEUIeCT-
Ba - Ia%e€ B KPOXOTHOH NBLIHHKE - COACD-
Xurcs Oosblue aTOMOB, 4eM 3Ee3f[ BO
Beed Hawed [anaktuke. Kaxapid TN
4TOMOB MNpujaaeT oOOMY BEIECTBY, B
COCTdAB KOTOPOTO OH BXOJIMT, Onpe/elieH-

Hoselif MeTOT MHEKPOCKOIHM, Tak
HA3bIBAEMAS TTOBCPXHOCTHAS TYHHETh-
Ha8 MUKPOCKCTIHS, 1103BOIHET YRHJIETE
CTPYKTYpPY NOBEPXHOCTH TBEP/IBIX TEN.
Ha aro#t muxpodoTorpaduu nosepx-
HOCTH KpCMHHﬂ BREICOTA XOIIMUKOR,
NEHAUIMX HY MIYHASMOH 1IOBEPXHOCTH,
paBHa AUaMeETPy OOHOTO aTOoMA.
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Hbleé CBOMCTBA; XOTA aTOMBI OY€HL MaJIBI,
HX KOJIOCCATBbHOE KOJUYECTBO B KAXKAOM
OCA3IAEMOM TIPEIMETE IPHBOAMT K TOMY,
YTO MBI MOXKEM HENOCPEACTBEHHO OIle-
HUTHL UX CBOMCTBA. Korna M1 nogHMma-
€M A0/10K0, MBI OLIYIIAEM BEC OTPOMHOTO
KOJIMYECTBA dATOMOB, KAXIbIA H3 KOTO-
pPBbIXx NOYTH HeBecoM. KOraa Mb! CIBIINM
XKyp4YaHHe BOZbI, MbI CIBILUHM Y/dDHbIE
BOJIHKI, CO3Jal0UTHecs MHPHAJaMH CTall-
KHBAIOIIMXCs APYL C ApPYTOM MOJIEKYIL,
KaxJas Hu3 KOTOPBIX MOpPAKTHYECKH He-
omytuma. Korpma ™Mbl oncBaemMcs, Mebl
HA/JIEBAEM Ha TeJO0 THIAHTCKYKY CeTh,
obpazoBaHHyrO NOYTH OECKOHETHO MaJIbI-
MH TOYEYHBIMH OOBEKTAMH, KOTOpBIE COe-
JUHEHBI APYT C OPYTOM OCOOBIMH CBA3SA-
MH. Korfla Mer RabmogaeM 3a niaMeHeM,
Mbl BHIHM BBLICBOOOXJIEHHE HHATOXHBIX
DOPLMH 3HEPTrUM, OOQHAKO MX YHCJIO Ha-
CTOJIBKO BEJHKO, 4YTO ILIAMS CIOCOOHO
O0XNraTh U YHHYTOXaTh. Bech Mup u
BCE, YTO HAXOAWTCA B HEM, IIOCTPOEHO H3
HEBOODPA3IUMO MAJIBIX YaACTHIL.
HecMmorps Ha 4pe3BblvailHO Malibie
pa3Mepbl 4ATOMOB, COBPEMEHHBIE MHKDO-
CKONBI [MO3BOIAIOT YBMAECTH WX, C no-
MOILLBK) HEKOTOPBIX HOBEHILHX METO/OB
MOXHO Da3JIHYUTh OTACHLHEIE ATOMBI H
BRIACHUTE nx popmy. Cregoparenbho, Kax
HH Mallkl aTOMBLl, OHH BCE K€ BROJIHE
peanbHbl, B 3TOM KHHIE Mbt OyaeM 430-
Opaxarh uX B BUAC chep, YBEJHYCHHBIX
NpMMEPHO B 25 MJIH. pa3; TorAd aTtoM
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yriaepoaa, Haupumep, OyIeT BhIrIfETh
opepoit ¢ auaMetpoM okono 1 cMm. ATo-
MBI KHCICPOJA H 430Ta HMEIOT NOYTH
CTOJIBKO XE JNEKTPOHOB, YTO H ATOM
yriepona (8, 7 u 6 COOTBECTCTBECHHO),
MO3TOMY W pa3sMephl BCEX TPEX aTOMOB
MPUMEPHO OJAHHAKOBH. ATOM BOIOPO/a
3aMETHO MEHBLIE, IOTOMY YTO Y HETO He
6 3JIEKTPOHOB, XaK y YINepoda, a BCero
NUIb OAWH. BONBIUMHCTBO ApYrux arto-
MOB, C XKOTOPBIMH Mbl NIO3HAKOMHMCH B
AajarAeiineM, 3aMeTHO Oonbiie aToMa
yrnepoga. Tax, atomel ¢ocdopa, cepbl U
XJIOpa UMEIOT NpHMEPHO B 2 pa3a 0onb-
e amextponoB (15, 16 u 17 cooTser-
CTBEHHO), YEM 4TOM yriiepoJa, H HX JHa-
MeTpbl npubimsurensHo Ha 50% 6oib-
we. TeM He MeHee, Korla Mbl pa3sMEILLLIA-
eM 00 aromax, MB JaymMaeM O NOOYTH
(xoTa ¥ He coBceM) HeBoOOpazuMo Ma-
JIhlX O0BeKTax.

COEAUHEHHA

Coedunerue (TORHCE, XHMHYECKOE Coe-
JIHHCHUC) HpeacTaBiseT COO0H coueTanue
XUMHYECKHX 3JeMeHToB. Tak, Boga (6)
ABJIAETCA COYETAHUEM BOOOPOAA H KHCIIO-
poJa, a acnupud (146)— komGuaanue#t ua
yriepoja, BOJOpO/ia U KHCIIopoaa.

MHorue BewiecTBd COCTOAT U3 MOAe-
Kxya. Kak yxe roBopuioch BhIIIC, MOJIC-
KyJia npeacrasiaset coboil onpeenieHHy0
XapaKTEpPHYIO TpYINY ATOMOB, CBS3aAH-
HBIX JApPYr C OPYTOM B OTPEACICHHOM
reoMerpudeckoM nopsake. (IMoszaHee BEI
YBHAHTE W300paxenns Mogenei MHOTHX
moneky.r.) Tlockoneky ™Mbr OyueM pac-
CMATPHBATL HEDOIIBINIOE YHCIIO SNIEMEH-
TOB, YI0BHO H300paxarth UX B BHAC chep
ONpEAeNeHHOro uBera. Jlanee BO Beex
riaBax Mbl Oyfem M300paxate aToOMB!
TaK, XaK 3TO [OKA3aHO HA TPHBCACHHOM

Co®

soaopon, H

yrnepog, C azoT. N wxucnopoa, O

JOICIOI .

drop. F

HHKE PUCYHKE. DTHUX BOCBMH UBETOB OKa-
3bIBAETCH JOCTATOYHO IS TOrQ, 4TOOBI
NOCTPOUTh NOYMTH BCE TIPEACTABJICHHBIE
3qech 160 coenunenwid. Hapeaxa ans
ONUCAHHUA TEX HIH HHBIX MOJCKY/J HAM
noTpeOYIOTCS ATOMBL JPYIHX JJIEMEHTOB;
B TAKHUX CIydYasX Mbl IIPUBEAEM COOTBET-
CTByIOIHE cUMBOJIBL. CepbiMu chepamu
00bIYHO OyayT 0003HAYATLCA ATOMB! Me-
TAINOB (B {IEPBYIO OUYEPEIb HATPHS M
KaJjud).

Oxpacka chep He HMeeT HHYero odie-
ro ¢ peaJJbHOM OKPACKOH atoMoB. ATOM
I1pe/ICTABIAET coO0i GeclBeTHOE, pa3MbI-
TO€, HEYETKO OFPAHMYCHHOC JIEKTPOHHOE
00J1ako, B LUEHTPE KOTOPOrO HAXOAMTCA
KpouedHoe AApo, a UBET MOJICKYJibi 00YC-
JIOBJICH BCEMHU BXONALIHMM B €€ cOCTaB
aToMaMH [0 TOM, KakK Mkl pa’id4aeM
IIBETA, MBI PACCKaXeM B HEKOTOPHIX pas-
JIe/1aX, OOCBRUIEHHBIX, B YACTHOCTH, COe-
aunennsMm (1) u (136)]. LBera, B xoTopble
OKpalueHbl CQephl B 3TOH KHATE, YCIIOBHBI
H CJ(MHCTBEHHLIM KPUTEpPHEM MX BbiDopa
CNYXUIO HANOMHHAHRE O TOM HIH HHOM
CBOWMCTBE 2JIEMEHTA MK €r0 COeTUHEHHH.
Tak, ans Bogopoaa BelOpan Oesuid uBer,
MOCKOIBKY aTOM BOAOPOAA YCTPOEH HAH-
OoJtee 1pocTO, aTOM yrjepoJa OkpanieH B
YEPHBIHA HBET CaXH, a HCOOXOAUMOMY JUTH
XKH3HH ATOMY KHC/I0pPOAa YCJIOBHO [JaH
KpacHbrif 1BeT. Kak H3BECTHO, xj10p npea-
CTABJACT CODOM XEJITO-3eNEHBIH ra3 (oT-
cioma ¥ ero Haspanue: “’khloros” mo-
rpedeckM O3HA4YaeT «3CACHbIH»), HO €ro
OKPdCKa —3TO CBOHCTBO MOJIEKYJT (JIBYX
CBA93aHHBIX APYr € JAPYIOM ATOMOB XJIO-
pa), & HE OTeJIbHBIX dTOMOB. TOYHO T4K
KE DMIEMEHTAPHAS Cepa UMEET KCATYRO
OKpPAackKy, HO 3TOT LUBET CBOKCTBEH Mole-
KyJlaM Cephl—KOJLIEBBIM CTPYKTYPaM,
COCTOALIMM H3 BOCBMH d4TOMOB.

docdop. P cepa, S xnop, Cl

B mpuBemeHHRIX B 3TOH KHHre MOAEMAX MONCKYI ATOMBI K&RAOrO 3JIEMCHTA 0603HAYCHL] CBOHM UBETOM.
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CBA3H MEXAY ATOMAMH

ATOMBI HE MOI'YT CBA3BIBATBECHA JAPYT €
Apyrom npoussonsHo. HanpoTus, aToMb
JAHHOIO 3NeMEHTAa COEJMHSAITCA ¢ aTo-
MaM# JPYTHX IEMEHTOB (a4 HHOrJa M ¢
aTOMaMH TOTO € 3JIEMEHT4) TOJIBLKO
CTPOro ONPEACIEHHO, T. €. KAXAbIH aTOM
cnocobeH CBA3LIBATBCA ¢ KOHKPETHBIM
KOJIMMECTBOM JPYTHX aTOMOB, NpPHIEM
" CBA3aHHBIE aTOMBI PAcOJIATAIOTCA B IPO-
CTPAHCTBE CTPOro OMNpefeNeHHhIM 00pa-
3oM. [IpHYHMHY TakuxX OrpaHHYCHHMHA Cle-
AyeT UCKaThb B CBOICTBAX MEKTPOHOB H B
XapakTepe HX pacnpelcicHUS BOKpYD
aTOMHOIO Aapa.

Jns HaloMx nesiedl 1oCcTaTouHO 3HATD,
9TO (6436 MEXKIY [BYMs ATOMaMU B
‘MOJIEKYJ1E CO3[I4ETCA MMyTeM 06001ecTB.1e-
HUA JBYX DJICKTPOHOB (JICKTPOHHOH
nmapel). (JTa TEOpHs, BNEPBLIE NPEIJIONKE-
HHAA AMEPUKAHCKHM XHUMHKOM J[lx. H.
JIsr0oHCOM B TIEpBBIC JCCATHIISTHS HALLIET'O
CTOIIETHA, YCIEIUIHO BBLIEPKAJIA ¥ KBaH-
TOBOMEXAHHYECKYIO POBEPKY, IPETEPIEB
JHHIb HEKOTOPBIE HE NPHHUHIHANbHBIE
H3MeHeHNd.) [Ba asexTpona xonebmores
MEX/Jy ATOMaMH, BBIIOJHAA POJiL DIEK-
TPOCTATHYECKOTO KJIERA, CRA3LIBAIOUIETO
aapa. Takum oOpa3oM, kaxcoana c6A3b &
MoAeKyae npedcmasgianem coboli nooeneH-
Hyio napy ssekmponos. B TakoM ciydae
YUCNIO CBs3eH, KOTOpble JAaHHBIA aToOM
MOXeT 00pa3oBbIBaThH C APYTUMH aTOMA-
MH, 3JaBUCUT OT YMC/IA JIEKTPOHOB, KOTO-
PBIE€ 3TOT aTOM MOXET JIENUTh C NPYruMH
aToMamMH. JTH CBOHCTBA aTOMOB (MX
MOXHO OOBACHHTH, €C/IM AeTalbHEe pac-
CMOTPETh aTOMHYIO CTPYKTYPY) MOJYHHA-
HOTCSl CJIEOYIOUIUM [IPaBHJIAM:

aromM Boaopoaa obwiduo 00pasyer TONLKO
OIHY CBA3L,

ATOM YIrIepoad —9€ThIPC CBA3M,

4TOM a30Ta TPH CBA3H,

ATOM EHMCIOPOJA—[RE CBE3N,

ATOM XIlopa OAHY CBA3b.

Cxema oBpa3zopanus cBs3eil Npe/icTaBlie-
Ha Ha CACAYIOLICM PHUCYHKE. BoaopoR
MOXET, KpOME TOrQ, Y4dCTBOBATBL B CO-
30aHHM O0CODBIX CBA3CH MEX Ty MOJIEKya-
MH, B KOTOPBIX OH COCAMHSET JBA aTOMA;

ATOMEI 3NeMEeHTOB 00pa3yioT onpeelcHHOC YHCIO
cs3ci. Ineck cephiMi chiepamit 0603HAYEHRI ATOMBI
3NAECMEHTOB, 06[’)&3)’1-0[1[H.X QOJHY CBA3b.

3TOT THI CBS3H Mbl OOBACHHM TIO3XKE.

[Ipy manucasud CTPYKTYpbl MOJICKY-
Ibl (B OTIHYHE 0T W300paxeHHs €¢ MoJe-
JIH) cBsi3p OObIMHO OTOOpaxaroT B BHIAC
KOpPOTKOH YePTOUYKH MEXAY XUMUYECKUMU
cumgoAamu TEX aTOMOR, KOTOpBIE 9Ta
cBA3bL coeuHseT. Jis HalUMX nexed no-
TpeOYIOTCI CHMBOJTHI CJIEAYIOLITNX 3ICMCH-
TOB:

N (asor)

H (somopom)
O (kucrnopon)

C (yrnepon)
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F {¢Top)
P (Gocdop)

Takum obOpa3oM, CBsA3L MEXOY ATOMOM
BOJAOPOAA H aTOMOM XJIOpa B MOJICKYIIE
XJIOPUCTOTro BOROPOAR HI0Opaxaerca KaKk
H—CL

HexoTopble aTOMB! MOTYT 06pa3oBbi-
B4ATh C IPYTHM aTOMOM HECKOJBLKO CBA3EH.
Ecim, nanpuMep, aToM yriaepoja H co-
CeTHUI aTOM KHMCIIOpOZA NeNST /IBE Napsl
3NCKTPOHOB, TO MEXKAY HUMM CO3HACTCH
oeotinaa ceAib. Takas OBOHHAA CBA3L
n3obpaxaercs ABYMH 4epTOYKAMH, Ha-
npumep C=0; ee MOXHO OOHApYXHUTL
BO MHOTMX NPHUREJAEHHBIX HUXKE CTPYKTY-
pax, B TOM YHCJC B MOJICKYJIaX YKCYCHOM
kucioThl (33) u Tectoctepona (159). Tow-
HO Tak X€ JBAa ATOMAa MOTYT [EJIUTh H
TPH Napbl JIEKTPOHOB. B Takux cnywasx
ITH ATOMBI COSNMHSAIOTCH MPOLHOL C8ABIO,
Kax, HallpUMEpP, B MOJICKYJIE CHHHJIbLHOM
kncnoTel (104) M B CHHTETHYECKOM BOJTOK-
He opnoHe (69). Ba aTtoMa He MOTYT
JCIMTH YETHIPE NaPhl 3AE€KTPOHOB; CACKO-
BATENbLHO, MEX/y IBYMS ATOMAaMH MO-
KET CO3JaBaThCsl He DoJsiee Tpex CBA3CH.

OP'AHUWYECKHME COEJUHEHUS

Nanee mMbl OyieM paccMaTpHBATh B
OCHOBHOM opeanuueckue gewecmea. K
HAM OTHOCATCS COEJMHEHHS, COAEpXKa-
nIMe yriepoa K, KaK MpaBu/io, BOAOPOM.
Bce npyrue coenuneHusi HA3GIBAIOT He-
opaanuueckumu. Hexotopsie oucHp mpo-
CTBIC COCOMHCHHSA YrJjiepena, OcoOEHHO
BCJIM OHM HE COJAep¥aT Boaoposda (Ha-
OpUMEp, IWOKCHA YINEpOaa, Mea 4 Opy-
rue kapboHaThl), TAK¥KE OOBLIYHO OTHOCAT
K HEOPraHHYECKHUM COETMHEHUAM,

HaszBaHne «opraHnvYcecku#» HE O3Ha-
qdeT, UTO 3TO COCAUHECHHE oOs3aTeNbHO
MOMKHO HMETh OHOAOTHYECKOE I[IPOHC-
XOXIEHHE, XOTA KOIJA-TO CIUTAIH HMCH-
HO Tak. B To BpeMs nonaranw, 4To opra-
HUYECKHE BELIESCTBA COACPKAT KAKYIO-TO
0co0yI0 (OKH3HEHHYIO CHIy», 0e3 KOTo-
POH HEBO3MOXHA M caMa XH3Hb. T4
TeopHs Oblila onpomepruyta B XIX B,
KOr/la BOEPBBIC YAAJIOCh TOKAa3aTh, 4WTO
THIHYHOE OPraHHYeCKoe COSAMHEHHE MO-

yepury (130), cocTaBHYIO 9acTb MOYH,
MOXHO NOJIYYHTh K3 HEOPraHH4YECKHX HC-
XOMHBIX BEUIECTB. B HacTofllce Bpems
CMHTE3 M MOoMM(HKaUMA OpPraHHYECKHX
COE/IMHEHHHA HBIRIOTCA OCHOBOH HedTe-
XHMH4YEcKOH ¥ (apMaLeBTHYECKOH npo-
MBILIJIEHHOCTH.

OprasuyeckuM COCOUHEHHSM OCHOB-
HOC BHUMAaHHE B 3TOH KHHIE yendeTcs 1o
JIBYM TIPHYMHAM: BO-IIEPBLIX, B CUIIY TOrO
4TC 3TH COSAHHEHHA O4YE€Hb BUXHBI, H,
BO-BTOPRIX, NOTOMY HYTO OpPraHHYeCcKUe
COCAMHCHHS [IPEICTABAAKTCS aBTOPY Ha-
nboJsiee uHTEepecHbIME. OHA OTBEYAIOT 3a
OKpacKy M 3amax UBETOB, 33 pPOCT pacTe-
HHUH M 33 BKyC nuumid. B cymuocTH, Bech
OKPYXAIOMIMHA HAC MHP, 32 HCKJIIOUCHHEM
IOpHBEIX [OPOJ H OKE€dHA, COCTOMUT H3
OpTaHUYECKUX coemuHeHui. MHorue Ho-
Bbl¢ KOHCTDYKI[HOHHBIE MATEpHasbl, B
[IEPBYIO OYEPEAD [LIACTMACChI, KaK U 1109-
TH BCE 1eXapPCTBEHHBIC NPENAPAThi, TAKKE
ABJAIOTCA  OpPTaHMYECKHMMH  BEIIECT-
BAMH.

Ocobasn pons yraeponua B HalleM MHDPE
00YyCIIOBNIEHA YHHKAJIBLHOH CIIOCOBHOCTBIO
Ero aTOMOB OOpPa30BHIBAThL CBA3MW JAPYF C
apyroM. JocraToyHO TOJBKO MEJIBKOM
BIrJIAHYTh HA CTPAHWULI 3TOR KHUATH, 4TO-
ObI YBUAETH MHOXECTBO [HPUMEPOB MOJig-
KYJI, COMEPXKAIIAX 1ENH U KOJIblA YE€pPHbIX
chep yrueposa. ATOMBI BEKOTOPBIX APY-
[HX 3JIEMEHTOB TakKXe CNocoOHEI coe-
JMHATLCA JAPYC ¢ IPYroM, HO HH OJHH
Apyro# 3jieMeHT He 00pa3yeT Takoe MHO-
XKECTBO YCTOWYMBBLIX CTPYKTYp. YTiepoj
obamacT 9TOH YHHKAABHOH ClIOCODBHO-
CTBIO MOTOMY, YTO IO CBOHM XHMHYEC-
KMM CBOMCTBAM OH HaxXxOAMTCH xak Obl B
«300TOH cependue». OH objragaer yme-
PEHHOHR cNOCOOHOCTBIO MPHHUMATE JJICK-
TPOHBEI OT JPYTHX ATOMOB M JOBOJILHO
JErKO OTI4€T CBOM 2JeKTpoHBl. Ho 3ta
YMEPEHHOCTE aTOMd YrJepoaa MOHCTHHE
BCEOOBEMITIONIA H YHHBEPCATbHA, TOTOMY
YTO HMEHHO OHA [E/4eT BO3MOKHRIM CY-
LIIECTBOBAHHE CAMOH XH3HH.

ITpy H3y4EHHH MHOTHX OpraHMYecKMX
COCOHHEHHUH [IONIE3HO NPeNCTaBIATL cebe
UX MOJNEKYIbl B BHAC LENeill HIM Konen
aTOMOB yIJiepodd, 0Opa3yrolMX TaK Ha-
3LIBAEMELIH YTJIEPOAHBIA CKENeT; K 1OC/e/1-
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HCMY [IPHCOCOUHAIOTCS APYrHe ATOMBI U
rpyliiiel aToMoB. UIMeHHO 3TH Tpynnsi,
Ha3kIBAEMBIE (f YHKYUOHAAbHBIMU, ABIIAIOT-
CA  XHMHYECKM aKTHBHBIMK [ENTPAMHU
OopranHueckux Mosekya. [Ipumepamu mo-
YT CNYXHTE YIIEpOO-YrJAEpOIHAS ABOW-
Hag CBY3b (\C=C<), KapbonubHAA
epynna (\C==6 H 2udpoxcuabHan 2pynna
(—O— I-/[). O6BI19HO yIiIepoa-yriaepoanas
ABOAHAS CBA3KL ABIACTCH XMMHUYECKH Jia-
ORIBLHOK ¥acTBIO MOJIEKYJIB], COCOOHON
BCTYNATh B PEAKI[HIO C IPYTUMH COEAMHE-
HUAMH. B xoae Takol peakuud oaHa M3
CBSI3€H paspbIBAaeTCs, NOCIIE 9Ero K KaXao-
My W3 aTOMOB YIIepoja, KOTOphIC paHee
OBUIM COEAMHEHBI ITOH CBHA3IBLIO, MOXET
NPHCOEHHAHUTLCA aTOM HMJIM Tpylia aro-
MoB. /|BOiiHaA CBA3b, KPOME TOrO, NPH-
JAeT MOJEKY/Ie KEeCTKOCTL, T.&. Crocod-
CTBYET TOMY, 4TO MOJIEKY/IA HPHHUMAIET H
COXPaHACT onpeaeiicHHyio popMy. B atom
OTHOWUIEHWH NPOCTas CBA3b HUCPAET po.b
UIAPHUpA, MO3BO/AA MOJICKYJIE [IPHHH-
MaTb pasnuuHele (OPMBE, HANPOTHB,
JBOMHAA CBs3b 3aKpEnjicHA, W BpalllCHHeE
ATOMOB HJIM TPYIII BOKPYr Tako# CBS3u
HeBO3MOXHO. UTak, HaiHuke B Monekyie
JABOMHBIX (WJIR TPOHHBIX) YrIEpOJ-yIJie-
POHBIX CBSI3EH TOBOPHT O €€ BO3MOXKHO
(HO He 00s3aTEIBHO) BHLICOKOW XMMHMIEC-
KOM aKTHBHOCTH, a OTCYTCTBHE KPAaTHBIX
CBA3CH TOKa3bIBALY, Yr0 MOIEKYna -Ho-
CTATO4HO THOKa M MOXET CKPYTHTLCA B
IVIOTHLIA WAPUK WM Pa3BEPHYTHCA B
OPSAMYIO JIMHUIO.

MHuorue MOTeKynbl, B YACTHOCTH MO-
neKynsl BoAwl (6) u ammuaka (7), HMetoT
aTOMBI C 3JIEKTPOHHLIMH apaMH, He yua-
CTBYIOIIIMMH B CBA3SIX C APYTHMH ATOMa-
MHu. [TonoOHbIE HenodeaenHsle 34exmpon-
Hele napbl MOXHO [pPeACTaBHTHL cebe B
BU/AC JBYX NICKTPOHOB, CKOHIEHTPHPO-
BaHHBIX B OJHOH OOJIACTH TOBEPXHOCTH
aToMa. MoJekyna ¢ HeNoAeNCHHON JIek-
TPOHHOH napod MOXET 00pa3oBHIBATh
CBA3M C JIOOLIM JIPYTHM ATOMOM, CHO-
COOHBIM NPHHATL YYacTHC B JOCICHHH
anexTpoHHOK napnl. [lo sTo#f npuunmHe
HEMOAENCHHYIC 3TEKTPOHHYK Napy MOX-
HO paccMarpuBaTh Kak JIHIKHA y4aCcTOK
MOQJIEKYJTbl, K KOTOPOMY MOTYT TpPHCOE-
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JMHATLGA ApYTHE aToMbl. Henofenenrnyio
INEKTPOHHYIO TIAPY MOXHO YNOTOOHTHL H
OCTPHIO KOIbS; NCHCTBHTEJIBHO, MOJEKY-
12 MOXET HAnpaBHTL CBOIO HENOMENEH-
HYKO napy B kakoil-nubo aroM Aapyroit
MOJIEKYIIBI, PE3YJLTATOM HYEro, ROIMOK-
Ho, Oyner coljlaHMe HOBOH CBS3H HIH
JAXKE OTLUEIUICHHE aTOMa OT MOJICKYJIbI-
mulleHH. CneoBaTeabHO, HATHYHE HE-
NOJICNICHHOM 2JICKTPOHHOH TNApbl yKa3bi-
BA€T HA BO3MOXKHOCTL BhICOKOH XHMH-
qecKoM akTHBHOCTU. Hemoaenenras snek-
TPOHHAA NApa ABJIACTCH OOHOH U3 NIPHIHH
PE3KOro 3anaxa aMMHAKA U CHOCOOHOCTH
BOJBI XOPOILUO PaCTBOPATEL MHOTHE Mate-
PHAIBL.

CTPYKTYPLI U OPMY.IbI

PazHoobpa3ne CTpykTyp, KOTOpBIE
MOKET 00pa3oBLIBATE YIIEPO, YJACTHIHO
obycnorneHo ero GecnpeueiecHTHOR Cno-
c0bHOCTBIO CO3aaBaTh NPOCTbIE (0AHHAD-
Hble), ABOHBIE U TPOHHbIE CBAZM C APYTH-
MH aTOMAMH Yriacpoaa WIH ¢ aTOMaMH
IpPYTrUX 3J1eMeHTOB. Takas CTpyKTypHas
IUIOAOBUTOCTL NMO3BOJIAET OOpAa3OBLIBATH
ces3u C—C, C=C,C=(C,C—0, C=0,
C—N, C=N u C=N u taxumM obpazoM
CO3MaBaTh UYPE3BHIYANHO CJIOXKHBIC CCTH
aTOMOB.

CIOXKHOCTh OpPraHHYECKHX COETHHEe-
HUH POXIACT CICAYIOLLYID Npodiaemy.
MogekyngapHas Moaeas m06oro uHTepec-

"HOro COCOHMHEHHY, HAIpHMEp BaHMJIHHA

(126), Mano veM OTNHYAETCH OT KY4YKH
Oecnopsi/IoNHO HAOBPOCAHHBIX KPACHBIX,
OCJIbIX M YepHBIX WAPUKOB. JIIsA HArJIAI-
HOTO HU300paXKEHHS CTPYKTYPHI MOJIEKYI,
OYEBHAHO, HEOOXOAMM KAKOU-TO APYTroM
cnocod. Ilo 5To# npHYHHE XUMUKH 4aCTO
H300paXaloT MOIICKYJILI B BHIE yApoUeH-
HbIX CHIpYKMYPHEIX Popmyt, HA KOTOPBIX
YKa3bIBalOTCA TOJLKO CBSI3H MEXAYy aTo-
MaMH, HO HE CaMH aToMmbl. s noscHe-
HH# I[PHBEJEM HECKOJILKO MNPHMEPOB.
Monexyna Oensona (23) npeacraBiser
c0o00l LUECTUYTONbHUK, OCTPOCHHDIR U3
IIECTH ATOMOB YIJEpOJa H IIECTH aTto-
MOB Bogopoma. CrpykTypy OeH3z0na B
HOJTHOM BHJAE MOXHO H300paszuTh Cle-
JYIOILMM 00pa3oM:
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H Tako¥t cmoco® CyIECTBEHHO YIPOIIAET
! H300PAXKEHNE CTPYKTYp OpraHHYEeCKHX
H\C/C\C/H COeIMHEHAH Ha TUTOCKOCTH H TIOMOTACT
i | pa3obpatkecs B pacnosioxeHdd chep B
H/C\C’/'C\H Mostekynsapiioit mogemm. (Bo usbexanme
| HENOPA3IYMEHUl HeOOAbIIHE TPYIIB 4Ya-
H CTro M300paXxaloT MOMHOCTLIO, HATPUMEp
—CH, umu —CHO.))
B ynpoimmennoit dopMyne aToMbl Boiopo- B nmocreayroumux pazgenax ynpolueH-

Jla He MOKA43b(BAIOT, a4 W3 BCEX CBA3CH Hble GOPMyNLI ByIyT NPUBOAUTECH B TEX
H300paXaloT TOIBKO YTNEpoA-YINEPOA- Cilydasix, KOTJ4 OHH MOTYT OK434ThCH
HBIE: none3neiMu. Ilocne HenpodonXkuTelILHOR
IpaKTHYECKOR paDOTHI CO CTPYKTYPHBIMH
hopMyllaMH B CpaBHEIIHMH C COOTBETCTBY-
HOIUMHE MONEKYJIAPHLIMH MOJICIAMH HH-
Tepruperauua Takux Gopmyn He Oyjer
BbI3LIBATH 3aTpyaneHud. [IpaMep Takoro

PoacTeennoe coeauuerme Tonyon (24) CPABHHTENBHOTO M3yucHus (Gopmys JaH
HUXKC, 30¢Ch BBEpXY CJI€BA INPHBCACHA
H ynpolenas dopmyna. Utobw eec pac-

NIHppOBATE, NPEXIE BCEIO HAAO IIOME-
| CTUTH B KaXAVIO TOUKY NepecedeHHs JH-
H\C /C\C _H HUil U B KOHEl, KaX/JOH JIHHHU ATOMBI
i , yraepoaa (C); 3T1oT mar pacmuppoBku
LG MOKA3aH BBEPXY CupaBa. 3aTeM K KaX0-
H ¢ H MY ATOMY yriepojaa DoOaBlsgioT CTOJIBLKO
lli aromoB Bogopoaa (H), ckonkko Heobxo-
JMMO A4 Toro, 4ToOel o0liee 4HClo
H300paxaeTcs Kak CBs3eH y KaXJ0r0 aToMa yriepo/ia 6uLIo
paBHO veTwbipeM. TakuM oDpaszom IoJiy-
AT MNOJIHYIO CTPYKTYpPy, H3obpaxeH-
HyH0 BHH3Y B IIEHT)E.

T 7
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H—C—H

37ieck oraenbHas 4€pPTOYKA CHMBOJIH3A- O C\C/c\'\c/c
PYET METUIBHYIO Tpynny (CH;). AToMBI C/? l
APYTMX JJEMEHTOB (He yruiepoja M He Ot
BOZOpPOJA) BCErJa H306paxaloT B BHIE )
COOTBCTCTBYIOUIHX CHMBOJIOB, KdK 3TO
NOKA3AHO HIKC HAa mpumepe OKTaHOBOM
KHCJIOTBI: H\ /H (||)
H,C C C :
HHHHHGUEGY 3\/\C<\C/CH3
b LT el A
—C—C—C—C—C—C—C <H
LTI oy N O
HHHHEHBHH |
H
o) Yo KacaetTcs XHMHYECKHX CHMBOJIOB, |

/\/\/\/{ TO B 3aKIOYeHHe HEOOXOAHUMO CHE/IATDH '

OH elie oAHO 3amedaHde. Muorma monesno



Bvexenue

YKa3aTh TUIIBI aTOMOB, BXOAALIHX B CO-
CTaB MOJNEKYJIbI, X YUCIO ATOMOB KaX/1Q-
ro tHna. JIns JToi uenM 3amMcHIBAOT
IMRUPUNECKYIO POopMYAY COCOUHEHHUS, B
KOTOPOH Cpa3y Mocie CUMBOJIA KaXJI0TO
VIEMEHTA B BMJIE NTOJICTPOYHOI0 HHIEKCA
yKa3bIBAlOT YHUCJIO aTOMOB 3TOTC JJIEMEH-
T4 B Monekynie. TIpocTeIM mpuMepoM
MOXeT CNyXHUTH POPMYJia MOICKY/IB BO~
apl H,0, koTOpds noka3nBaeT, YTO OHA
COCTOMT H3 JABYX ATOMOB BOAOPOOa H
oJHOro aroMa kKuciopoza. OaHakKo Mo-
JIeKy4 BOJbL —3TO K&PJIHK 10 CPABHCHHIO
¢ MonekyJoH TtpucreapuHa (36). Ero
aMNUpHyeckas GopMyna BHITISAMT Che-
ayromaM oopasom: C,.H,,,0¢; ona no-
Kd43bIB4€T, 4TO KaxJad MOJEKyJa TpH-
cTeapUHa COCTOMUT W3 57 aToMOB yriepo-
aa, 110 atomoB Bojgopona H 6 aroMoB
KHCITOPOJIA.

C sMOMpHHeCcKHMH (OpMynaMH CBH-
3a4HO O/IHO TIPHHIMITHANLHOE 3aTpy/iHe-
HHe. eno B TOM, 4TO OJIHA M Ta Xe

IMIIAPHYECKAs POPMYJIa MOKEL OTBEYdTh

IBYM WiH Oollee Pa3NUYHBIM COEIMHE-
HuaM. HanpuMmep, sMuupudeckas GopMy-
na C,H,O onuceBaeT kax 3TaHOJ

[
H-(IZ—(li—O—H
H H

TaK ¥ AHMETHIOBEIH AP

'
H-—(ll—-O-—-(lZ—H
H H

CoenHHCHHA, MMECIOIME OAHY M TY X€
IMITUPHYECKYIO GopMYyNyY, HAZBLIBAIOT H30-
mepamu (47O B TIEPEBOJE € T'PEYECKOTO
03HAY4eT «paBHBIC JOJHY), MOOpa3yMenas,
YTO TAKHE Pa3lIMYHble MOIEKYJIhI MOI'YT
OBITH NOCTPOEHBI U3 OUHOTO Habopa aTo-
MoB. OcoOntit BYA H30MepHH HabmoaaeT-
CHl, KOrJa JIB€ MOJIEKYJbl PAa3JIHYaloTCH
TONBKO ¢opMoil. Takue coejMHeHHs lia-
3BLIBAKOT 2€0MEMPUYECKUMU  U30OMEPAMU;
HPUMEPOM MOTYT CHYXHTB CICAYIOLHE
COC/THHEHU A:

rid
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ITH COCIAUHEHUS Pa3JIHYHBLI B CHITY KecT-
KOCTH [JBOHHOH CBS3H ¥ HEBO3MOXHOCTH
BpALLEHUS OJHOH IONOBHHLI MONEKYIIL!
OTHOCHTeNBbHO Apyroil. [aiee B TekcTe
COCAMHEHUE, H300pdXEHHOE CIIEBA, MBI
Oy/1IeM Ha3LIBATD YuC-H3OMEPOM, NOCKOTh-
Ky ase rpynnel CH, HaxoasTes Ha oaHo#
CTOpOHE MOJNEKYMbI (B JIATUHCKOM fA3BIKE
«CiS» O3HAYAET «1O 3Ty CTOPOHY»). U30-
Mep, M300paxeHHBIH ClIpaBa, Ha3bIBAIOT
mparc-U30MEPOM, Tak KAk B 3TOM cnydvae
Jge rpymmsl CH; pacnosioxkeHs! Ha pasHbIX
CTOPOHAX MOJIEKYITBI («trans» Mo-TaThIHH
o3HavaeT «nonepek»). Celyac BaM MOKET
NOKa3dTbCd, MTO SBJIEHHE H3OMEPHH HE
CTOJIB yX BaXxHO. ITo3gHee, 0AHAKO, MBI
YBHIHM, MTO H3OMEPHS MOXKET HMETE
OuYeHk CEpPbE3RRIE MOCICACTBUA [CM. MoO-
nekyny (158)].

HEMONAEKVYJISPHLIE COEAUHEHUSA

He Bce coenHeHus OTHOCSTCT K MO-
JNeKynapHeiM. bojeluas rpynma Heopra-
HHYECKUX COETHHEHWN HMeEeT uoMHyio
npupody M XUMHUYECKAs CBHIL B TAKHMX
COCIMHEHHAX 00pa3vercda 34 cuer JJiek-
TPOCTATHYECKOTO TIPUTSKEHUA MCKAY
OPOTHROMIOJIOXHO 32PSKEHHBIMH HOHAMMN.

Honoat Ha3RIBAIOT ATOM, KOTOPBINA HO-
TEPANT MM NPHCOCAHHWI OQHH MIH IHe-
CKOJIBKO (OTPUUATENLHO 3apsXEHHBIX)
3JIEKTPOHOB M TakuM o0pa3om HpHOOpen
aneKTpuueckuil 3apsa. Ecim atom tepser
JNEKTPOHBI, OH MPHOOPETAET HOJIOKHUTEN -
HLIH 3apA/(; TOTJa Ero HAZLIBAKOT KAMuo-
Hom. TlpumepoM MOXET CIYXWUTh HOH
Hatpua (Na™), KOTOpBIH UPEACTABISACT
coOOM aTOM HATpHUA, JHIUEHHLIA OHOTO
snektpona. Karumon wmemu, Cu’’ -3ro
ATOM ME/IH, IOTEPABIIHH ABA 3JICKTPOHA.
Korma atoM npucoenwHSET IJ€KTPOHBI,
OH TNpuoOpeTacT OTPHMIATEALHBIA 3apaj;
TAKOHM HOH Ha3LIBAIOT aHuonom. Tak,
dTOM XJIOpa, TPHCOENHHUB OJHH 3JIeK-
TPOH, HPEBpAllAETCS B XJOPHAHBIA HOH
Cl™. AToM KKCJI0pOJa IPHCOSAMHACT ABa
JeKTpoHa u obpa3syer ananon Q2.
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TBEPJBIE BEMIECTBA,
KUAKOCTHU U T'A3bI

Kpuctanniueckoe TBEpaoe TENO MOX-
HO npeacraBuTh cebe xaxk Habop wacruil,
PACNOJIONKEHHBIX B CTPOTOM MOPSJIKE.
OTH YacTHIILI, KOTOPHIMH MOTYT ObITh
aTOMBI B CITy4ae XHMHYECKOTO IJIEMEHTA
(HanpuMep, aTOMBI MEIH B 00paslle Me-
TAAMUYECKON MEW), HOHLI B Cliy4ae HOH-
HOT'O COE/IMHEAUs (HATIPUMED, KATHOHBI
HATPHA W 4HUOHBI XJIOpPA B KpPHCTAJLIe
NOBAPEHHOH COJNHM) HJIM MOJIEKYJbI B
CIy4ae MOJICKYJSAPHOIO coeHMHEHus (Ha-
HPHMED, MOJICKYJIbl BOAbLI B KPHCTAJLIE
JIbia), IPAKTHYECKH 3aXpelsieHbl B OHpe-
JIEJICHHBIX TIOJIORKCHUAX B NMPOCTPAHCTBE.
B 110THOR YIAKOBKE XPHCTALIA OHHA MO-
I'YT KOJeOaThCsi, ClIeTKa OTKJIOHSHCH OT
ITHUX TIOJIOWKEHHH, HO HE CNOCOOHBI Mepe-
MEMATBCH U MEHATBLCH MECTAMH,

Ecnm TBepoe BEIeCTBO HArpeBAIOT,
TO HHTCHCHBHOCTh KOJICOAHHUH 44CTHL, U3
KOTOPBIX 3TO BEHIECTBO NOCTPOEHO, BO3-
PACTAET, UX YCTKOE PACIOJIOKCHHE B IIPO-
CTPAHCYBE HAPYILAETCA U BEITIECTBO HAYH-
HAaeT Te4b. TBEpHAOE BCIIECTRO IUTABUTCS H
IPEeBPALIACTCH B KHIAKOCTD.

fIpn pganbueinieM HATpEBAHUH OKH/I-
KOCTH ABHXCHHS 4acCTHL YOLICTPSIOTCH W
3aTEM HEKOTOpHIE U3 HUX MOTYT MOKH-
HYTL TIOBEPXHOCThL XHAKocTH. M3 atux
OT/ACIMBIUMXCA OT XUIKOCTH, IBHKYIIHX-
cs ¢ OONBLIOH CKOPOCTHIO B CPABHHTEND-
HO YJAaJCHHBIX APYT OT JpYyra 9acTHIl
dopmupyeTcs raa.

PASHOOLPA3WE
TBEPJAbLIX BENIECTB

PaccMOTpUM [1Ba OCHOBHBIX THI4
TBEPABIX BELIECCTB —MO4eKYAIPHble U UOH-
nble. MoslekynapHble TBEPAbIE BEIIECTBA
MTOCTPOCHBL U3 MAOTHOYIAKOBAHHBIX MO-
Jekyn. OOLIYMHO MONEKYIBI B3aHMOACH-
CTBYKOT JIpyr ¢ JApPYyroM o9eHb cnaabo,
TIOCKONBKY CNOCOONOCTE UX aTOMOB 00-
PA30BBIBATH CBI3M MPAKTUYECKHA MCUepIa-
Ha M MEX/Jy HHMH MOTYT OCYIIECTBJIS-
ThCA JIMIUb HEKOTOPBIC THMBI cnabdbix
B3aMMOJecTBUH. Tak Kak MOJIEKYJIbI
CBA3BIBAIOTCS JIPYr ¢ Apyrom cnabo, To

TAKO€e TBEp/Oe BEUIECTBO (HANPUMED, XUp)
JIErKO MNABUTCH yXe NMpU YMEPEHHOM Ha-
rpesannyd. MHOTrAa CBA3M MEXY MOJIEKY-
JAMH HACTOJIBKO cHAaOBI, 4YTO OHH MOTYT
HAPYWATBLCA 1aXe NPH HCOOMLLUIOM Mexa-
HAYCCKOM HANPSOKEHUN; HMEHHO 0 ATOiH
NpyyKLe Macno (MOJEKYJIAPHOE TBEPAOC
BCLICCTBO) MOKHO HAMA3LIBATL Ha XJed
HOXKOM. Msrkocrb kaxoro-inbo Teepmo-
ro MaTepHvajla 4acro HBJIAETCH IIpH3Na-
KOM TOI0, YTO OH NpelacTaBiser coboit
CMech DA3NHYHBIX {BOIMOXHO, OJIM3KHX)
BEIIECTB. B Takux Matepuanax pasyiud-
HbIE MOJIEKYIBI UMEIOT HECKOJILKO OTJIH-
4arolmecs GOpMbL U [IOFTOMY MX YIIAKOB-
Ka B TBEPAOM COCTOAHHHM HE CTOJNb TUIOT-
Ha. Hanpotus, uucmobie MosekyspHbie
TBEpPABIE BEHIECTBA 4YacTO obOnagawoT
XPYIKOCTBIO, MOTOMY 410 abCOIOTHO
OHHMHAKOBBIE MOJIEKYJILI OJHOTO COEJTHHE-
HHS YNIaKOBBIBAIOTCA B XPUCTAJLIC JIOCTA-
TOYHO IUIOTHO. K Xpynmkum Monexkysp-
HBIM COEJAMHEHHAM OTHOCATCA JEA, TBEp-
Obif O6¢H30T B caxap (81).

B HeKOTOpLIX cnydasx B3auMOJAEHCT-
BHS MeXJy MOJEKYJIaMH OOCTATOYHO
CHIIBHBI; TOTd TBEPAOE BEILECTBO CTAHO-
BHTCS «TBEPIALIM» B MOJNHOM CMBIC]IE 3TO-
ro cimora. Tak, Monexynbl BoAb (Kak H
MOJICKYJIBI ¢axapo3bl B KPHCTANIE Caxa-
pa) COEMNHAIOTCA IPYT € APYTOM JOBOJb-
HO IIPOYHBIMH CBA3SMH H NO3TOMY 00pa-
3YIOT IPOYHbIE M JKECTKHE KPHCTAJUIBI
abaa. [IpHuMHa DTOTO CHJILHOTO BIaWMO-
JACHCTBHA 3aKJIFOYAETCA B OCOOOM THIIE
CBSI3€M, KOTODbBlE HA3BIBAKT &0JOPOOHbL-
Mu ceazamu. BONOpOAHBIC CRA3H HACTO /b=
KO BaXXKHbl H OOYCNOBIMBAIOT CTOJB PAa3HO-

oOpa3sHble CBOMCTBA BEIIECTB, 4TO OHH
BIIOJIHE 34CJIYXHBAIOT HECKOJILKO 0Oo0Jee

JAETANLHOTO OOCYX/TEHUS.

BogoponHas cBsi3b, KOTOpPYO 0003Ha-
4al0T HE CIJIONTHOW YEPTOUKOM, a4 IyHK-
TUPHOW THHHEH, CO3AALTCA MEXAY ABYyMH

aTOMaMH M aTOMOM BOAOPO A4, pacClIono- ;

WEeHHLIM MexXxJly HuMH. FlpuMepoM MoxeT
CIYyXUTb CBA3b A—O—H:-O—B, rae
A—O-—H u O—B — "exue runoTeTHYeC-
KHe MOJNeKysibl. MoXeT nmoka3aThcs, 410
CYLIECTBOBAHHE TAKOH CBA3M HPOTHBOpE-
YUT OONIEMY TNpaBHITy, COrJIacHO XKOTO-
POMY aTOM BOAOPOLa MOXET 00pazossi-

!
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Bonopoauas cea3p o6pa3yetcs B TOM ciyvae, ecid
ATOM BOZODPO/A DACTIONONKEH MEXIY ABYMA aTOMA-
MH 3JI&MEHTOB (0OBIMHO XUCNOPOAA), CNOCODHBIX

CHOLHO NPUTAFHBATE AJICKTPOHDI. 3aech CCPBIMH

cpepamm 060IHANEHA OCTABLIAACH YACTh MOJIEKYJIbI.

BATh TOJNBKO OAHY cBA3b. Ha camom pene
HHKAKOTO [POTHBOPEYHSA 3Jiech HeT, a
BOAOPO/AHAS CBA3bL BO3HHUKAET B CHJIY
T0ro, 4t0 B A—O—H kucnopoa npurs-
THBAeT OHNEXTPOHBI HACTOJIBKO CHJIBHO,
4YTO K HEMY CMEIIACTCS Aaxe [10Ie/eHHAd
WIEKTPOHHAN TIAPA B €r0 COOCTBEHHOM
cea3sd O—H; B peaynbraTe sapo atoma
BOAOPOAA NpHOOpeTaeT 4aCTHYHLIA TO-
NOoXHATeNbHbIN 3apan. K 3roMy #Hexom-
IEHCHPOBAHHOMY MOQJIOKUTE/ILHOMY 3a-
PAY IPATATHBAIOTCS HMEKIIHECH MOOIIH-
30CTH 3JIEKTPOHBI, OCOOCHHO 3NEKTPOHBI
ApPYroro 41oMa KHCJIOpO/id, HalpuMep
BXOOAILETO B cocTaB Monekyasl O—B.
CrenoBaTelibHO, BOJOPOAHAA CBA3b IIpel-
CTaBigeT CoDOH OCTATOUHYIO MOHHYIO
CBA3L MEXAY ABYMs Moaekynamu. OHa
MOXET BO3HHKATHL TOJILKO MEXJY aToMa-
MH, cOCOOHRBIMH 3(GEKTHBHO NMPUTATH-
BaThb 3MeKkTponbl. U3 paccMaTpuBaeMBbIX
HaMM HEMHOTHX 3JIEMCHTOB K HUM OTHO-
cuTcs TONIBKO ATOMBI KHCTOPOHA ¥ 43074,
00pa3yIoIHe BOAOPOAHBIE CBSI3H THIIA

O—H: -0
O—H-- N
N—H:- -0
N—H: N

(ENMHCTBEHHBLIM JAPYTHM 3JIEMEHTOM, B
COEAVHEHHAX KOTOPOrO BOAOPOAHLIE CBS-
3 HMCParoT OOoNbIIYK pPOAbL, ABASETCS
drop.) Kakx MBI yBHOUM, BOAOPOAHLIC
CBA3M OKa3BIBAIOT OI'POMHOE BIIHSHHE Ha
OKPpYXAIONMIMA HAC MAP; B 9YACTHOCTH,
HMEHHO On1aroaaps BOAOPOIUHBIM CBA3AM
CYIIECTBYIOT OKeaHbl, a [IpeBecHHa 00Ja-
JIaeT BHICOKOW MPOYHOCTBHIO.

Honnvle meepoble gewjecmea NpeacTap-
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NA0T coOOH KOHTIIOMEPATRI OTPOMHOFO
YHCiIa KATUOHOB W aHUOHORB, YAEPKHBae-
MBIX 'CHJI2ZMH 3JIEKTPOCTATHYECKOTO IIpH-
Tsxerusi. UOHHBIe TBep/ibie BEecTa 00-
JIAJAKOT BbICOKOH TBEPHOCTLIO H HJIARAT-
Cs IPH BBICOKHX TeMnepaTtypax. U3 non-
HBIX TBEPABIX BEIUECTB MMOCTPOCHLI MHO-
rHe BaXHeHilIHe CTPYRTYPH MHpPa, B TOM
YHC/C CKaJbl, XOJiMbl ¥ TOPbI 3EMHOTO
nanamadTa ¥ XOCTH HAIUMX CKEJIETOB.
Takue MaTtepHansl 0b6JaJar0T AOCTATOM-
HOH XCCTKOCTLIO; HMCHHO IO 3TOH NpPH-
YHHE MBI HE NPOBAJIMBAEMCS MO KOJICHO,
ryngs mo ropaM, U BooOllle UMeeM BO3-
MOXHOCTD NEPCABUTATHLCA HA HOTaX —Be/b
UOHBI CBSI3AHBI IPYT € APYTOM JIOCTATOY-
HO MpPOYHO M HX HENCTKO pa3opBarh.
HonHrble TBEpBLIE TENa 4acTo 001aMA0T
¥ XPYIKOCTbIO; OEUCTBHTENBHO, PEIKHUM
yOAapoM MOXHO pa3OWATL XpHCTAaN), Hapy-
IINB LIPH 3TOM CBS3H MEXAY KaTHOHAMH
H aHHOHAMH.

CMECHU

B okpyxaroineM Hac MHpe DONbIIHH-
CTBO MAaTCPHAJIOR IPEACTaBIAOT CO00H
CMECH pa3J/IHYHbIX COCAVWHEHHH, a B He-
KOTOPBIX CNyYasx —CMECH 37IEMeHTOB. Tak,
DONBUIHHCTBO TOPHBLIX MOPO/T H MHOTHE
MHHEPaIBl SBAAOTCA CIOXHBIMH CMecH-
MH, COCTOAUIHMH B OCHOBHOM W3 HOHHDIX
coemuEeHnd. Hawa mumia v sxuBbie opra-
HU3MBI, UCHOJIB3YIOUIME TIPHPOAY KakK
apeHy nus CeoeH NEATENBLHOCTH (M YacTo
CAMH SIBJIMIOLIHAECS [IHIIEH U JAPYIHX
KHBBIX OPraHu3MoOR), APEACTABJIAKOT CO-
00 4pe3BbIYAHHO CIOXHBIC CMECH Opra-
HUYECKHX COCJIHHEHHUH; OHM COCTOAT H3
MHOXKECTBA K/JETOK, B KOTOPBIX CKPBIThHI
BCe aTpulyThi XHu3HH. BKyC aneibCHHa,
HanpuMep, oOyCIOBJIEH COYETAHHEM BKY-
COBLIX Ka4eCTB COTGH Pa3/iIfuHLIX COCOH-
HEHUH.

B cBere BCcero ¢KazaHHOI'O 337344
ONMCAHUA [PUPOOHbIX H CHHTETUYECKHUX
MOJIEKYJ] MOXeT Noka3aTthes Oe3Hagexno
cnoxnon. K CyacThio, 35eCh BO3MOXHEI
HEKOTOPpLIE ynpolleHus. Pag matepualios
NPEeACTaABIAET COOONH HECNOXHEIE COeTH-~
HEHHSI M MX MONEKYABl MOXHO OIHCATh
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JOCTATOYHO TOYHO; TAKOBBI, HATIPUMED,
acnupuH (146) u caxap (81). B cnyyae
OPYTHX MATEPHATIOB YAAETCA [IOKA3aTh
MOJICKYJIBI, HAuboAee munuuHsie IS UX
COCTaBa; K HUM OTHOCHTCSH, B YaCTHOCTH,
O6¢en3uH (c. 50)-ci0oXxHas CMECh, B KOTO-
poit npeobnagaer HeCKOIBKO CO€IUHE-
uni. [(ns TpeThux MaTepuanoR MOKHO
yKa3aTh MOJICKYILL, 00YCIOBIHBAOIIKE
HX OCHOBHBIE XapaxTepHCTHKHU. Tak, xoTs
B 3TOU KHHUI€ HEPEAJLHO [AAXE TNEepeyuc-
JATL BCE M3BECTHLIE COCTHHEHMS, BXOIS-
e B COCTAB anenbCHHA, MOXHO INpH-
BECTH (POPMYJIIBI MOJIEKYJI, KOTOPbIE BHO-
CAT HaWOONBLNIMEA BKITaA B €70 BKYCOBLIE
K4a49eCTBA HIIM TEKCTYPY. [akuM IyTEM
HaM VIACTCH 110 MeEHbDIEH Mepe RalTH
PA3NHYMA MEXY MOJISKYISIPHBIMH COCTa-
BaMH anemLcWHa U OanaHa.

W3 Bcero storo cnenyer, 4To Hai
MHUP O4Y€HL CIIOXEH H B TO € BpEMSs
[OocTaToqHO NpocT. OH CNOXEH, IOTOMY
YTO JOaXe JIACT PAcTEHHS LOCTPOEH H3
OTPOMHOIQ0 MHOXECTBA Pa3NHYHBIX MO-

3anax anmenbCHHOB OTYACTH OBYCIIOB-
JeH MoOJexyJiaMM Tepriena (c. 155)-
JIMMOYeHA; 3Ta MOJICKYJA NpeOcTan-
asger coboll 3CPKATRHAE OTpAKCHKE
MOJIEKYIbI, OTBETCTBEHHOH 3a 3anax
nuMona. KpacilggM  BeuIeCTBOM
ANENTBCHHOB ABJIASTCH rJIABHEIM 00pa-
30M kapoTu (136), a B caydae kpac-
HbIX COPTOB - OTHACTH TAKKe AHTOLH-
anun (139). Kuc)miii BXxyC anenscusos
obycnosneH mMonHO#R kiucnoToit (91).

Nlekyd, npuYeM HUX KOJIHYECTBO MEHAETCH
OT ce30Ha K ce30Hy. OH Mpocr, MoToMy

YTO YyYeHble CMOTJH pasobpaTbcs B -
CTPYKTYpPE JIUCTa, HACHTHOUUUPOBATS €70 |

HauOoiee BakKHbIE KOMIIOHEHTRI U NTOHATh,
noyeMy OIMH KOMIIOHEHT IOMHHHKDPYET
JleToM, a apyrom — ocenbro (c. 181).
Taxue naHHblE O KOHKPETHBIX OOBEK-
T4X MOXHO OIYy4YHTb BYTeM OOHapyxXe-
HHUS ONpeNeeHHBIX MOJEKYT ¥ chopa HH-

dopmauuu 06 mx noeeaesun. HMcropng,

H3Y4YEHHS XHMWHY TEX HJIH HHbIX KOHKpET-
HbIX ODBEKTOB eIle Jalieka OT 3aBepilie-
HYSH; MOXKET IIPOHTH ELUE LEJIOE CTOJIETHE,
Npex/ae YeM MBbi CMOXEM YBEPEHHO CKa-
34Th, YTO MbI 3HAEM BCE, YEM OTIMHACTCA
anenvcud oT Oavana, HE TOBOPS yXe O
PA3TUYHAX MEXAY MYKYUHOH M IKEHIIH-
HOil. TeM He MeHee MO NPOYTEHHHM ITOH
KHMTH COCTARJISIIOIINE HAIl MHP MHpHa-
JIbl MOJNIEKYJT AOJDKHBI KA3aThCA BaM yXKe
He Oeznukoi 6echopmMerHOH Maccoil, a B

Kako#i-To Mepe OpraHn30BaHHON rpynino

CTpOT0o ONPCUCNCHHBIX YaCcTHU.




BemecrBa
HECJIQKHOT0 CTPOCHHS

Jlea ¢ BKJIHOYEHRAAMH FA30BRIX ITy-
3bIDLKOB,

[Toutu Bce Monekynbl, 06CcyxaaeMbIe B 3TOM I1aBe, OTHOCATCH K YHCIY HCOPTraHu-
qeckux, Ml paccMaTpuBaeM HX 31eCh O JABYM [IpHYHHAM. Bo-miepBbiX, ¢ HUX yAoOHee
HAYMHATDL U3YYEHUE MOJIEKY L. BO-BTOPbIX, HEOPraHUYECKHE MOJIEKYITBL MOI'YT CITyXHTh
CBOErO poJ1a MOCTHKOM MEXAY aTOMaMH H 6oJiee CIOKHBIMH MO/IEKYJI2MH, KOTOPBIM
U nocesimeHa 66abias qacts 310l kHUrH. COXKHBIE MOJIEKYIIb MOXKHO PACCMATPH-
BATh KaK DPOAYKTH BHEAPEHHsl aToMa WJIM TpyNbl aTOMOB B XMMHUYECKYIO CBS3b,
CoenmHsroIy0 JBa APYrUX aToMa B bonee npoctoit Monekyne. Kaxaniil HOBbIH aToM
l€penaer MoJieKyne 4acTh XapaKTEPHCTHK COOTBETCTBYOIIETO SJIEMEHTAa, TAaK YTO
HOBOE COMEeTaHME aTOMOB NMPHBOJMT B KOHIE KOHIIOB K MOIeKye, CROMCTBA KOTOpO
HamHoro Goraue, yeM crOMCTBA KaXAOro U3 COCTARIAIOLWIMX €€ aTOMOB. B 3Tol rnase,
Hiy4asy HeOONBIHE MOJEKYJIb!, MBI Y3H4AEM, YTO JaXKe He3HAUMTELHBIE HIMEHEHMS
MOJNEKYIAPHON CTPYKTYpHI, HATIPUMED BKJIFOMEHHE ATOMA a30Ta MEXAY ABYMS aToMa-
MH KHC/IOPOa, MOTYT PAAHKANLHO H3MEHSTh CBOMCTBA BEIUECTB.

Kak Hu Mauibl MoJleKyIbl HECTIOXHBIX BEIIECTB, MX HH B KOSH MEpe He b3St HA3BATh
MAJIOBAXKHBIMH, TIOTOMY 49TO MMEHHO OHH, HANIPUMED, COCTABANIOT 3EMHYIO aTMO-



24 I'nama 1

chepy H Boay okeaHoB. TakBe MoneKyIInI
€C/IM U HE CO3NAI0T KW3HBb, TO IO MEHb-
weH Mepe HEOOXOAUMBI IJ1f CYLIECTBOBA-
HUS XUBBIX OpraHu3MoB. OHM *ke obna-
Jar0T pajpyLaroeii CUIQH, MOTOMY 4TO

K HX YHCTY OTHOCATCA BeHIECTBA, OTPan-
JIAOIUME, 3aTPASHAIONNC H YHUMTOXAHO-
HHE NPHPONY TaM, I'I€ B OTCYTCTBHE 3THX
BCIIECTB OHA MorJa OBl pacIBETaTh.

Bo3ayx

Korj1a Bul BEIXOOHTE HAa CBEXHHA BO3-
NyX, BbI [OTPYXaeTech B OKeaH rasa,
COCTOSAWIEIO IPUMEPHO HA YCTHIPE UAThIX
H3 230Td ¥ HA OAHY IATYIO H3 KACIOpONA.
(B sroM pa3znene H300paxeHbl MOJEIH
MOJICKYJI, IPUCYTCTBYIOLIMX B CYXOM He-
3arpa3HenioM Bo3jyxe.) Kak u B mrobom
rase, MoOJICKYIIbl Haxoasarcs B Oe30cTano-
BOYHOM XAaOTHYHOM HBHXKEHMH {(IaKe
CaMO CJIOBO «ra’» MNpPOW3OlLIO OT TOrO

XKe IPEYeCKOTO KOpPHA, YTO M CJOBO
«xaocy). MOJIEKYIIBl MYATCH B IIPOCTPAH-
CTBE MPUMEPHO <O CKOPOCTBIO 3BYKA
(okoi0 1100 kM/4), CTAIKMBAIOTCA APYT C
JpYTOM H pa3/eTarTCs B pPa3sHbiX Ha-
UPABJIECHUNX, 3ATEM HEPE3 JOJIO CEKYHThI
CHOBA CTAJIKHBAKOTCA C APYIMMH MOJIEKy-
Jamu. becnpepbiBHLIC yaphl MHOXECTBA
MOJIEKYA O MOBEPXHOCTH JMoboro tena (s
TOM YUCAE U RAlUEro Tena, T.e. o Baly

U3 3eMHubIx Heap M3BeprarTes rasel, THNHYHEE LUl aTMOChEPL! MonoA0H Jeman; na sroii doTorpadun
3aUKCUPOBAH BbIX0/] By TKAHUYMECKHX ra3or Ha ocrpose Canrta-Kpyc (Cananarocckue octposa, DXBanop).
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KOXY) BOCIPHHUMIIOTCH KAK NTPAKTHYECKH
NOCTOAHHOE JIaBJIEHUE, PABHOE HY YPOBHE
Mops npubausuTenstio 1kr/cm?. B cno-
KOIHBIH TEHIBIH CONHEYHBIA ACHL HIY B
TUXOH jloMariHeit o6cTaHoBke (B KOTO-
po#i, OBITE MOXKET, Bbl HAXOJAUTECH CCH-
4yac) BBl (JAKTHYECKH pacClioJaraerech B
IeRTpe BeBRIUMOR H HeolllynaemMoii Oypn
moaekyn. Koraa nyer Berep, NOTOK MO-
NEeXysl HANpaBJeH TNPEUMYIIECTBEHHO B
OAHOM HANMPABJICHAY H HMMCHHO €ro BBI
omlylaere Kak nopbiBel BeTpa. WMHorna
ITOT HEBUAMMBI# MOTOK MOJEKYJSl Ha-
CTOJIBKO CHJIEH, YTQ OH MOXET BaJHUTH
I€PEBbA W pa3pylliaTh MOCTPOMKH.

Iloka 410 JaJICKO HEC HCHO, KaKHM
o0pa3oM BO3HHKJA 3eMHas aTMmochepa
KaKAM NyTeM OHA H3MEHNNACh, XOTS Bhl-
CK43aH PAg JOBOJILHO O0OCHOBAHHBIX I'd-
notres 0 ee o0pa3oOBAHHW W PAIBHTHM,
HHJKE Hd CXEME [IpejICTABJIEHAa OJHA H3
Takux runote3. CormacHo obLeRPHHATOR

arMocgiepa chopMHAPOBANACE 3a CHET &bi-
deqenus 2a308 W3 TOPHBIX NOPOJl H ILTAHE-
Te3UMAJICH *, U3 KOTOPEIX KOrOa-TO CKJla-
ABIBaNaCh HAIlA TUIaHETa. AHAJOTHYHOE
BLIJIE/ICHYE ra30B HAG/IFOMASTCA U B HALLE
BpeMsi NpPH BYJIKAHMYECKON AKTHBHOCTH,
NPemIoIaraeTes, YTo BRIACASEOLTHECS PH
JTOM Ta3bl (TJIABHBIM O0pa3oM mapbl
BOIbl, XJIODHCTBHIH BOJIOPON, MOHOOKCH]]
yriepola, AHOKCHA Yriepona, a3oT M Be-
nlecTsa, CoOepxdliuue cepy) H306H10BAIH
B npuMuUTHBHO#N aTMocdepe Jemma. K
HAIIEMY BPEMEHH U3 BCEX ITHX ra30B B
OoNBLIIMX KONUUecTBax B aTMocdepe co-
XpaHKJICA TOABKO a3oT. Kyna ke nenuch
JIPYTHE Ta3bl IPEMHUTUBHOH aTMOcheps! U
OTKY/Td TOSABHIMCH JIPYrMe KOMIIOHEHTH!
BO37Iyxa, KOTOPLIM Mbl AbHIMM cehwac?
Pan oTBeTOB Ha 3TOT BOMpOC (KOTOPHBIE

* TlnaneTe3uMali - IPOMEXYTOUHLIE TeJa OpU
00pa3OBAHUM TUTAHETH! W3 MPOTOMMAHETHOTO ra3o-

ceH4ac TOYKE 3PeHHsl, TNPHUMUTHUBHAS nbuieroro oOnaka.— fTpum. nepes.
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'P Bo3pact nnal"eru Py Haubonee npegulne .[ Haubones .ﬂ‘peBHHE KPACHLIZ ARSCTE! [COARDMILKE OKHENEHHOD
ropHeie NOPOLLI wene3a)
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[Tpeanonaraemas ucTopua armochepsl. OOpaTMTEC BHMMAHMC HA CHMKEHME KOHNEHTDAIMH THOKCHAA
YTIEpOAa, CBA3AHHOE ¢ 06pazoBaHKHeM OCAAOYHLIX MOPOA, H HA KOPPENALUMIO MEKAY M3IMEHEHHEM COCTABa
ATMOChEPE! R CMCHOH TCOTOrHYECKHX ¢ OMOJIOTHHECKHX IMTOX.
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NpeJACTaBIAOT co0OH, no CyTH jena,
ToNbKO Oojiee MM MeHee OBGOCHOBAHHBIE
AOTajIKH H, BO3MOXHO, HEBEPHK) MbI IDH~
BCIEM B ITOM M CAEAYIOIIMX pa3fenax.
BripoueM, npobiieMy HCYE3HOBEHUSA OHO-
ro U3 ra3oB MBI MOXEM PELIHTEL Cpa3y:
MOTIEKY/bl BoJopoaa, OyAyYH oUYeHb JIer-
KHMH H 00s1afias O4Y€Hb BBICOKOH CKOpO-

CTBIO, NPEOJAO/ERAIOT TIPaBHTALMOHHOE
TPUTAXKCHUE MJIAHETHI ¥ YHOCHTCA B KOC-
MHYECKOC MPOCTPAHCTBO; TOYHO TAKAA Ke
CYyNp0a BCKOpE OXKHAACT B TE MOJICKYJIBI
BOOPOUA, KOTOPbIE TIOABNSIOTCS B 4TMO-
chepe B HAIIM THH.

API'OH (1) Ar

XOTA aproH [ajneko He QCHOBHOM
KOMIOHEHT aTMocdepbl, HAM KaXeTcs
1e1ecoo0pa3sHbIM Ha4aTh HMEHHO C 3TOFO
IPOCTERITIETO BEIECTBA, CYNIECTBYIONIETO
TONBKO B BH/¢ CBOOOIHBIX aTtomos. [lo
COAEPXAHMIO B CYXOM BO3ZyXe aproH (4To
O3HAYAET «WHEPTHBIN») 3aHUMACT TPEThE
MECTO; B TOM BO3IYXE, KOTOPBIM BEI JEI-
IUTE, colepxutca okomno |% aprona.
WMeHHO B CHITY CBOCH XMMUYECKOH MHEPT-
HOCTH AprOoH CYIUECTBYET B BO3JIyX€ B
BHIE OTJAC/JLHBIX aTOMOB H HE Oobpasyer
YCTOMYHBLIX COECAMHEHMH.

Apron moctynmaer B aTtMocdepy H3
BeAp 3emau. Arom aproHa obpasyercs,
KOraa sapo aTtoMa Kalus B MUHepaJax
34XBATBIBAET OOWH M2 OKPYXKAIOIMAX Er'o
IEKTPOHOB H NPETEPNCBAET TPaHCMYTa-
muio * B spo aprona (OTMEYEHHBIC 3BE3-
JOYKOH TepMHHBI OOBACHEHBI B CIIOBApe,
MIPHUBEIEHHOM B KOHIIE KHUTH). B oT/Muie
OT Ka/us o0pa30BaBIIMECH ATOMBI apro-
HA HE MOTYT CBSI3BIBATLCH C OKPYXAIOIIH-
MH aTOMAMHU U B KOHLE KOHLOB BhIIC/IA-
FOTCS M3 3€MJTH B BHAE rada. DTOT [HpOoLece
IPOAOJKAETCS U B HALLE BPEMS, IOITOMY
Mo Mepe CHHMKEHHs KOJUYecTBa KaJiud H
pacnaja TOpPHBIX MOPOJ KOHICHTPALHA
aproHa MeJJIeHHO BO3PAacTaeT.

APproH mony4arT U3 BO3JyXa—eAHH-
CTBEHHOTO ¥ HE YIOBJIECTBOPAIILELO BCE
NoTpeOHOCTH HCTOYHWKA. YacTHYHO aproH
[OJIy4akOT NEPEroHKO#A * WUIKOro Bo3ay-
Xxa. AproH HaKal/JMBaeTCA TaKXke B Kaue-
¢TBe MOBOYHOTO MPOAYKTA TPH MPOU3-

BOJACTBe aMMuaka (7); B 3TOM IpoLecce
a30T COeIMHAETCA ¢ BOAOPOIOM, a4 aproH
B TAKYI PEaKUHUIO HE BCTYIIAET.
Bonwiioe konuYecTBO aproHa pacxo-
AYETCS B CTANEIUIABHABHON LIPOMBILILICH-
HOCTH; 3/1ECh U3 PACINABIEHHOTO MeTaml-
712 BBDKHMTAFOT IPHUMECH, TTPOTIYCKAA Yepe3
HEr0 CMECh AproHa ¢ kucjopoaom. Cpas-
HHTEJIbHO HEMHOrO aproHa pacxoayercs
TIPH U3IOTOBJIEHHH 3JICKTPUYCCKUX JIAMII
HAKAJIUBAHASA, OH CHOCOBCTBYEeT OTBOAY
TEeHNa OT BONbPAMOBOMH HHTH H B TO Xe
BpEMsi HE pearupyer ¢ HeH. AproH Hc-
HOTL3YETCA TAKXKE B JIAMIAX JIHEBHOTO
CBETA, KOTOPBIE TPEACTABIAKT COOOMH, No
CYTH [J€Na, CTeKJIsunble TPyOKH, 3ano-
HEHHBIE CMEChIO MAPOB PTYTH H AProH4.
Aprodu o0servaer BKIIOYEHHE JAMO H
NIOMOTaeT PerylIupoBaTh TNPOTEKAOLIMH
ycpe3 HUx Tok. Kpome Toro, Kak H HEOH
(AaHATOTHYHBIA MEXAHU3M KPACHOTO CReye-
HHA HEOHA ONHCAH HWXCE), APTOH YCHJIMBA-
e1 GuyopecueHuuo * MIOMHHOGOPOB (Ha-
3BIBAEMBIX Takke (ochOopamMu U COCTONA-
KX U3 BOJNb(pamMaTa MArHus, CHIHKATA
uMHKa, Oopara xaamusa u docdara kaa-
MH$), KOTOPBIMH MOKPBIBAIOT BHYTPCH-
HIOK HOBEpPXHOCTH TpYOku. [Tpu o6nyue-
HHUH QHOJNIETORBIM U YJIbTPaHONETOBBIM
CBETOM, H3J1yYaE€MBIM JHEPIETHYECKH BO3-
OyXAEeHHBLIMH ATOMaMH PTYTH, 3TH JIiO-
MHHOGOPBEI MCTIYCKAIOT BHAHMbBIH CBET.
AproH sBJISETCS OHHM H3 6Haazopoo-
HbIX 2a306, K TOCIETHUM OTHOCATCS T4K-
XKE JJIEMEHTHI TENTHH (BOEPBBIE OOHAPYXeH-
el Ha CoJiHIIE, 4 B HACTOAWICC BpEMS
BBIAESAEMBIA M3 HEDTAHBIX CKBAXHH),
HEOH («HOBBIH?), KDHIITOH («CKPBITBIF») H
KCEHOH («CTpaHHwiit»). B Buge choboIHbBIX
aTOMOB BCE€ 3TH Ia3bl B HEOOMBIIHMX KOJH-
YECTBaX HMEKOTCA B aTMOC(hepHOM BO3AY-
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xe. K OmaropomHelM raszaM OTHOCHTCH
TAKX€ PaJMOAaKTHBHBIE Ta3 panoH, oOpa-
3YIOIMHCS B pE3YyJbTAaTE AAEPHOTO pac-
naga B 3eMHO#H KOPE U BBLACIAIOIUMIACH U3
TOpHBIX Mopod. B HaIH aHW 4acTto BhI-
CKa3blBAKOTCH ONIACEHHS, YTO PAMOH, KO-
TOpPBIH BBLIJIEIAETCS W3 TOPHBIX ITOPOA,
pacuonararoluMxcsa 0oj 3JaHUSIMH, HIH
W3 CTPOUTESIEHBIX MATEPHAJIOB HA OCHORE
TAKHX X€ TOPHBLIX NOPOMd, MOXET Hakamn-
JMBATLCH B IIOMEIIEHUAX, 00eCIIeYeHHBIX
TETUTOM3ONAIMER (M, ciiefloBaTelIbHO,
MOYTH TCEPMETHYHBLIX), B KOJHYECTBAX,
IIPEACTABJSOIUX M3BECTHYIO ONACHOCTL
U 3JOPOBbS YCJIOBEKA.

Heon 1IMpOXO M3BECTEH KaK ras, NpH-
MEHAIOINWHCA B CBETOBOH peKJiaMe, Tak
K4K 1O/ BO3JCHCTBUCM 3JICKTPHYECKOTO
paspsgad OH HCNYCKAeT SPKHH KpacHBLIN
ceer. Ecny x aprody no6aBHTL HEMHOI'O
NapoB pTYTH, TO OH JaeT pa3psaa roiaybo-
ro npera. XesTbli W 3eNeHBIH IBETA
MOXHO TOJIYYMTh C TOMOIIBK HEOHA M
4proda COOTBETCTBEHHO B OKP4lUEHHBIX
CTEKNAHHBLIX TpyOKax. HeoHoBble MHAMKA-
TOPHBIC JTAMIIBL 3AN0JTHCHBI CMECBIO APTO-
Ha K HEOHA.

ITpupoaa BOSHUKHOBCHUS CBCTA OTIpE-

JEIICHHOM OXPACKH TakoBa. DJIEKTPHYEC-.

KMl TOK B TpyOKe, 3amONHEHHOH ra3oM,
npegcTasiasieT coOoH OTOK 3/ICKTPOHOB.
JTH JIEKTPOHLI CTAIKHBAIOTCA ¢ ATOMA-
MM Ta3a H BO30yXAaroT HX, T.C. mepe-
BOIAT B 00JIE€ BhICOKOIHEPTETHUECKOE CO-
CTOSIHUE, B XOTOPOM COOCTBEHHBIE 3J€K-
TPOHb] ATOMA ClIETkA NEPErpynmupoBa-

[Tponyckaemulii sepea razoobpaaubie
aprod M HEOH 3JICKTPHYECKHH paspsn
MEPEBOJTUT UX ATOMEI B BO3OYXNCH-
HOE (BBICOKOIHEPICTAYECKOE) COCTOA-
HHe; RO30YAACHHBIC ATOMBI HCTYCKa-
0T H3DBITORHYIO JHEPriOd B BUJAES
creTa.

Hbl. Bo30yXAcHHLIE ATOMBI IIOYTH Cpa3y
X€ BBICBOOOXIAIOT H3IOBITOYHYIO 3HEp-
HI0; TPU 3TOM MX JICKTPOHLI BO3Bpa-
AIOTCS B OOBIYHOE HHUIKO3HEPTETHYEC-
KOE COCTOsIHME, a W3ObITO4YHAS 3IHEpTHA
BLIZIeIsieTCH B BHAE cBerd. Uem Oosibiue
KONWYECTBO W3OBLITOYHOW IHEPIrUH, KOTO-
pyl0 aToM [JOJDKEH BbICBOOOMUTH, TEM
MeHBIIIe JUIMHA BOJIILI * cBeTd. DEKTpOH-
HBIC TIEPEXOAbLl C HH3KOH, TPOMEXYTOU-
HOM M BBICOKOHW 3HEpPIrHed IPHBOJAT K
KPACHOMY, XKeJITOMY ¥ ToNydoOMy Hijyve-
HHIO cooTBeTCcTBeHHO. Ilepexons! ¢ oyeHs
BBICOKOM 3HEpruefl MOpoOXJal0T HEBMOH-
MO€, ONACHOE JUIA YeNOBeKa yabmpaduo-
ACHIO80C UIAYUCHUC.

XUMHYECKas HHEepTHOCTL aproHa M
apyrux 6JaropoHbIx ra3os 00yCcIoBIeHA
Hx o0cobol 2MeKTPOHHON CTPYKTYpo#
(mouTH Bce OOBACHEHHSA CICUHH(PHISCKOTO
XMMHYECKOT O TIOBEJIEHHS CBOJATCA K OCO-
OCHHOCTAM pacnpenesicHUsl 3JICKTPOHOB
BOKpPYI aTOMHBIX a1ep). B arome Jiroboro
61aropofHOTO Ta3a OKPYXAKIIUE sfpa
000JIOYKH 3JIEKTPOHOB 3ANOJIHEHbI W HE
MOTYT MPHUHUMATE JOMOJTHUTEILHBIE 3J1e-
KTpoHBL. Ilockonbky GiaroponHble ras3bl
HEJIETKO NPUCOENMHAIOT NEKTPOHbI (HIIH
TepAOT HX), OHM peJKO YYaCcTBYIOT B
CO3JAHHHM XUMHUYECKHUX cBsa3eil. Bouee
TOro, A0 Hayama 60-x roJgoB HAIIETO CTO-
JIETHS CYHTA/IOCH, 4TO DJIArOPO,IHLIE ra3bl
BoOOIIE He criocoOHLI 0OPA30OBLIBATL XH-
MHYECKHE COETHHEHWS W UMEHHO TIO 3TOM
(IPUYHUHE UX HA3BAIIN UHEPIMHbIMU 2A3AMU.
OnHake XHMMKIM HOPULIIOCH H3MEHHTh
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CBOE MHEHHE, KOTOa Y/JajocCh IOJIYHHTH
NICPBBIC COCAHHCHUS 0JIarOpo/IHLIX ra3oB
(C upe3BBINAWNO PEAKNMOHHOCITIOCOOHBIM
razoM QTopom); B HACTOAWIES BpEMs W3-
BECTHO HECKOJIBKO OECHATKOB COeAHHEHMH

KPMITOHa H KCEHOHA, OONbIICH HACTBIO
COAEPXAIMX aTOMBI KHCITOpOAa WM
¢Topa. OAHAKO A0 CUX MOP HEU3BECTHO
HH OJHOIO COCIMHCHHS TIC/IKA, HEOHA M
aproma.

KUCJIOPOJ (2) O,

Kuncnopon cocrasaser 20% (no 06be-
My) atMochepsr 3emun. B aemuoit kope
KMC/IOpOJ—CaMblii  pacnpocTpaHeHHBIR
3NIEMEHT; Ha €ro IO NPUXOJUTCS NMOUTH
MOIOBHHA OOILEH MacChl 3eMHOHM KOpbL. B
3CMHOH KODE KHCJIOPO/1 TIPHCYTCTBYET B
BHJIE COCIMHEHHA C APYTUMH 3JICMEHTA-
MH — BOJIbl, CHJIMKATOB H OKCH0B. MHoOro
Kucnoposa U Ha JlyHe, HO 31eCh B CBO-
©O/THOM BHIE OH HE BCTPEYACTCHA U CO-
ACPXKUTCA TOJBKO B BHAC COCIAMHEHHH B
COCTaBe JIYHHLIX TOpHLIX nopoa. Korga
MEXKIMAHETHBIC  NYTEUISCTBHSA  CTAHYT

OOBIYHBLIM JEJIOM, MOXET OKa3aTbCH KO-
AOMHYECKH BBRITOJHBIM JOOBIBATE KUCIO-
pPOA U3 NOPHBIX MOPOJ, PACIOJIOXCHHLIX
Ha noeepxHocTH Jlynwl; Ha 3emMie wmbl
BBHIIIOIHAEM OOpaTHYW 3ajlady, 110Jy4as

METANTH MNyTEM OOECKHCAOPOXHUBAHUSN
PYyA.

XoTa KHCNOpPOJ SABASETCA OAHUM W3
OCHOBHBIX KOMIIOHEHTOB BO3AyXd H M3
3TOrQ 110MTYU HEUCHEPHACMOrO HCTOYHHKA
€ro NOoAyYyalrT B HPOMBILIIEHHOM Mac-
iuTabe NeperoHKON XKUAKOTO BO3AYXA, B
3eMHOH aTMoc(epe OH NOSABUIICA CPABHH-
TEIBHO HeJaBHO. B aTmochepe Monomoi
3emil kMciiopoaa He Obuio. B HeboMb-
IUIMX KOJNIMYECTBAX OH 00pa3oBkIBANCH,
KOTJ{a MOJIEKY/Ib! BOABL (6), BbLAETIABLIUHC-
Cs M3 TOpPHBIX TOPOX, pPacrnajaliuch TOJ
BIRSTHUEM HHTCHCHBHONH CONHEYHOU pa-
OUAaUMH, 3 BBICBOOOXIABLIHECS [IPH 3TOM
ATOMBI KHCITOPOJA COE/IHHAJIACL B MOJie-
kynbl. OCHOBHas ¢ Macca KHCIOpoda
Hailledl aTMocepbl BO3HUKJA TOMLKO
nocyie NMOABJIENHA NEepBBIX HOTOCHHTEIN-
PYIOHIMX KJICTOK — MPOKapMoOT *, H3BeCT-
HBIX 1107] HA3BAHHMEM CHHC-3€JICHbIE BOJIO-
pocnu (dJ HaHoBakTepuu). 3T OQHO-
KJIETOYHBIE JKHBBIE OPraHH3MBLI, JIHLIEH-
HBIE KJICTOMHOIrO S/Ipa, B XONE CHHTe3a

Oxpacka ITHX HOPOCAT HOPKIIHPCKOH
nopoJu  O0yclDBIERa MOJEKYIaMH
reMoriio0MHa, B KOTOPBIX MOJEKYJIM
KHCIIUPO/IA CRA3AHBL ¢ HMEKLLHMUCS B
HHX atoMamH xenela. Koxa yeno-
BeKa eppONEOonHOH packl MMeeT po-
30BbIit OTTCHOK [0 TO e MpHYAHE.
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CBoMx Yr.ieroaos (79) ycBamBanH BOIO-
pon H3 BOALI (OJHOBPEMEHHO BLIAETAA
KHCIIOPOH), & YIJIEpPOJA H KHCIOPOA W3
AMokcuaa yriepoaa. CnexoBaTenbHO, TOT
CaMbld KHCIIOpPOJ, KOTOPBIH CEHYac MBI
LEHUM T4K BBICOKO, KOTOPLIH HeOOX0AUM
JUIS CYHIECTBOBAAWA DOJILIITMECTRA XHBBIX
OPraHH3MOB M KOTOPBHIH YEJOBEKY IIpHU-
xonurcs Opartk ¢ coboii npM OCBOEHHH
JK000l HEeNPUBHIYHOR Cpelbl, HalpUMeEp
KOCMHYECKOTO NMPOCTPAHCTBAa WIH [NYyGUH
OKeaHa, XOorja-tTo OB 3arpa3HSKIHM
BELIECTBOM B aTtMmocdepe, Oiaronpuar-
HOH JUISl PAa3BUTHA MHBIX (OPM XKH3IHM.
3TO rPaHAAO3HOE 3arps3HEHHE aTMocde-
PLI OCTaBHJIO CBOHM OTNEYATOK HA 3eMIJIE,
KOrza NosBMBUIUICA R pe3ynbTaTe doTo-
CHHTE3a KHCJIOPOI OKHC/HI PacTBOpPEH-
Hble B MOPAX COCOUBEHHS Kese3a. 3eMIid
NOXPbUIaCh PXXaBYHHOM — OKCHAOM EJIg-
34, a MOIUHBIC 3a/16KH KPACHOU XEC3HOH
PYABI M CErO[HA HANOMHNAIT Ham 06
ITOH drI0Xe.

UucThiil KUCAOPO TIPEACTABIAET CO-
Ooii raz 6e3 1BeTa, BKyca M 3amnaxa, KOH-~
MEHCHPYIOWHIACH TIpH CHIBHOM OXJlaXxae-
HHM B cBeTJIO-roaybyro xuakocth. [lo-
ABJICHHE OKpackd oDYCJIOBIEHO KOOMepa-
THBHBEIM 3(PeXTOM nap MoJleky i NIpH 10-
[JIOLIEHUH CcBeTa; Takol ah@dekT BO3IMO-
KEH TOJILKO B XHAKOM COCTOAHWH, KOTAA
MOJIEKYJIBI HAXOJIATCH JOCTATOYHO OJiH3-
KO Apyr ot apyra. Kucmopon, kpome
TOro, 0bNnasaeT HeOOBIHBIMH MATHUTHBI-
MM cBoiicTBaMu. Haubosnee Harnaano >to
CBOWCTBO MOXHO NPOIEMOHCTPHPORATD,

IMpu - 183°C kucnopoa npeppamia-
€TCs B rony6oBaTYO KHIKOCTh, 0ba-
NAKNIYK MATHHTHBIMH CBORCTBAMM.
Orpacka WHIKOTO KHCIOpoaa ofyc-
JIORIICHA BSaHMO,[ICﬁCTBHﬁM COCEqHHX
MOJIEKYJI ¥ HO3TOMY ra3000pa3Hhuiit
KHCIIOpoa OeCUBETCH.

NPUTSHYR MATHUTOM XUAKHI KHCIOPO;
ra3oo0pa3Hbli KHCIOPOA TaKXe CIIOCO-
bern HamarawumeaThed. Ha 3ToM CBoil-
CTBE KUCJOpPOAd, B YACTHOCTH, OCHOBaH
METOJ| OLPEAEICHUS CONEPKAHUAI KHCIIO-
poaa B MCKYCCTBeHHOH aTmocdepe, Ha-
IpUMEp B MHKYOaTOpax IS BbIXa)KHBA-
HHSl HEJIOHOILUEHHLIX geTed. B Takux ciy-
yasax H3IMEPATODT MArHHTHBIE XApaKTEPH-
CTUKH ra30BOfl CMECH U MO PE3yAbTATAM
U3MEPEHUH  BBIYUCIAIOT KOHLEHTPAIMIO
KHCJIOPOJA.

Kucnopoa o4eHp peakuMOHHOCHIOCO-
ben. Ecmu Monexymny kucinopona paso-
pBaTh (HanmpuMEp, CHJILHBIM HATPCBaHH-
€M), TO MOIYHYAIOIHECA ATOMEI MOTYT
o0pa3o0BaTh MPOYHBLIE CBS3H C JAPYTHMH
aieMeHTaMHB. [TpoYHOCTE 3THX  CBsI3eH
obbAcHAeTcad HeDOJNBIIUMHE  pasMeEpaMu
aToMa KHcjJopoaa, Onaronaps ueMy ero
AP0 AOCTATOYHO CHIILHO [PHTATHBACT
COCE/IHHE IICKTPOHLI, B TOM YHCIIE H
3NEKTPOHB! APYTHUX dTOMOB, K KOTODPBIM
OHO MOXET TMOAOHTH JOBOJILHO OIH3KO.
B cuny cBoed peakuMOHHOCIIOCOOHOCTH
KHCJIOpOI CyLeCIBYeT B armocdepe B
BH/IC JRYXAMOMHBIX MOAEKYA, COCTOATIHX
W3 JABYX CBS3AHHBIX APYr C JOpPYIOM
aTOMOB.

I'a3000pa3HbIil KACNOPO/ B OTPOMHBIX
KOJIUYECTBAX HCIIOMB3YETCA B CTajle-
JIMTEHHON IPOMBILLIEHHOCTH, TAE A5 U3~
TOTOBJICHUA | T MeTaniaa Tpedbyercs npH-
Ooym3uTensHo | 1 kacnopona. Kucnopoa
POAYBAIOT Yepe3 HEOYHIIEHHOE PACILIAB-
NIEHHOE KENe30; TPH HTOM OH COeNMHAET-
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¢ C pPa3IMYHBIMH TPUMECSMH, B 4aCTHO-
CTH C YIJIEPOOOM, B pPE3YNbT4ATE 4YEro
0OIIbINAs YACTh NpUMeceid yaangercd B
Buac razoB. s 3TOH LEMH BHLITOAHCE
NPUMENATL HMEHHO KHCJIOPOJI, 4 He BO3-

AYX, MOTOMY 4TO IIOCNEe/IHU [IpenCTABIIN-
er coboit rnasubiM obpazom aszor (3),
KOTOPBIH NPH NPOAYBKE META/LTA YHOCHT
¢ coQoil CIHIIKOM MHOTO Tenna.

A30T (3) N,

A30T~—caMblil pacnpocTpaHeHHbI B
3eMHOM aTMocdepe ras; Ha ero oo
npuxoanuted 78% (no o6wveMmy) Bo3ayxa,
TAK YTO [IPAMEPHO TPH HE€TBEPTH BABIXAE-
MOT0O HAMH BO3/JyXa COCTaBISET 430T.
Bech 3TOT a30T, Xak H APYTHE rasbl [IpH-
MHTHBHOH aTMmocthephl Mosiofo#i 3emutn,
10 BCEH BEPOATHOCTH, 0OPA3ORANCA NYTEM
BBLIJIENICHUS U3 IOpHBIX nopos. OaHAKO B
OTIHYHE OT BOAOPOAA MOJIEKYIBI A30Ta
CITUIIIKOM TSIKENbl U 00Na/IAt0T CIHILKOM
MAajol CKOPOCTLK, YTOOBI OHM CMOIJH
LPEOAOIIETD 3EMHOE LIPHTSDKEHUE; KPOME
TOro, MOJIEKYJBl a30Ta CIUIIKOM M0
PEAKLIMOHAOCTOCOOHBI U OITOMY HE MO-
YT COCAUHATLCH C APYIHMU BEI{CCTRAMHA
C TAKOH K€ JIEFKOCTBI), KaK MOJICKYJIbl
KHCIOopoaa. B pesyiabTtarte B atmMocdepe B
TEYCHHE OYeHb [IHTEJILHOT0 BPEMEHH CO-
XPaHSETCH BLICOKOE COMICPXKAHHC a30Ta.

Kaxk u xuciopod, azor oopasyeT JABYX-
aTOMHEIE MOJIEKYJIBI, OJTHAKO B MOJIEKYJie
N, aroMbl CBA3AHBI MPOHOHE CBA3LIO:
N=N. MmeHHO N0 3TOH NpuUvHiie MoJe-
Kyna a30Ta NpeacTaBaser co00i oany U3
HaHOoJee yCTONYMBBIX MOJEKYJI, KOTOPAs
MOXeT 03 BCAKMX IIOCNEe/ICTBUI nepe-
HOCHUTB TaKHME CTOJIKHOBCHUS C JIPYIHMH
MOJIEKYJIAMH, KAKHE B CIIy4de KUCIAOPOIA
€ JBOWMION CBI3LIO B MOJIEKYJIE HABCPHSKA
NpuBeId OBl K peakiiii. OTHOCHTENLHO
HM3Kasd peaklMOHHAA CHOCODHOCTh azoTa
NO3BOJISICT €MY BBITIOJTHATE IOJIC3HYIO
dyHKLMIO pa3baBuTeNd onacHoro (B 60nb-
LIHX KOHIEHTPANMIX) KHCTOPOIA BO3/TyXA.
Ecmu Ob1 B 3eMHO#E aTMochepe He ObLIO
a430Ta, TO OT OANOH eIHHCTBEeHHON UCKPHI
HA 3eMJIE yxke MaBHBIM-IaBHO Cropena Obl
BCA pactuTeabHOocTb. MHepTHOCTL azora,

O/IHAKO, HE clledyeT NyTaTh ¢ HHEpT-
HOCTBIO aprona, koTopas o0ycroBiieHa
CBOMCTBAMH HWH/UBHAYAJIbHBIX ATOMOB,
HE CIOCOOHBIX COEOUHATLCS C JIPYTUMH
aToMaMu. HanpoTus, Hu3kas peakiuoH-
Has CIIOCOOHOCTB 430Ta €CTh CBOMCTRO He
ero aTOMOB, a MOAeKy4, W 00yCIoBIn-
BACTCS HAMUYHEM TPEX NMPOYHBbIX CBA3CH B
ero Moaekyie. Kak TonbKo 3TH CBA3M
Pa3phIBAIOTCA, A30T CTAHOBUTICS YPE3BbI-
YaHHO PEaKLHOHHOCTIOCOOHBIM M, KaK MbI
YBUAUM HHXKE, 00pazyeT MHOTOYHCIIEH-
HblE ¥ pa3HOOOpa3HbIE COEHHCHUA.
MHOXECTBO MOJIEKYJI ®KUBBIX KJETOK,
B YACTHOCTH MOJIEKYJib OellkoB *, conep-
XaT aTOMBI a30Ta. 3HA4YMT, a301T HeoOXo-
JIAM JUTS pOCTa JIOOBIX pACTeHUH, B TOM
YHCIIE 3€PHOBBIX KYJIbTYp. BKIIHOYCHME
a30Ta B JKHMBBRIC ODPraHM3Mbl —CHa4dla B
pacTeHus, @ 33aTEM B OpPraHHU3IMbl XUBOT-
HbIX — HAYWHAETCSA C ero IIpeBpalllcHUs B
okcuabl aszora (11, 12) mpm rpo3oBnix
paspsafiax B BO3AyXe W OpPH JACHCTBHM
CONHEYHOM paJHauMH Ha BEPXHHE CIIOH
arMocdeprl. ITH ropa3no Oonee peak-
1IIMOHHOCNIOCOOHBIE  COEMUHEHHHS a30Ta
33TEM CMBIBAKOTCH B IMOYBY JOXK/IEM.
OcuogrnOl nyTh nepexoja atMmochep-
HOI'O a30Ta B IIOYBY HA3BIBACTCH (PuKca-
yuel azoma, T.€. €CTECTBEHHbIM HJIH HC-
KYCCTBEHHBIM BKJIIOMEHHEM a30Ta B COe-
IuHEHUA, OCYyIIECTBIATE DHONOTHIECKYO
DUMKCAINIO 430TA MOTYT TOJALKO HEKOTO-
phble IPOKAPUOTHI, B TOM YHCIIC DAKTCPHH,
0COOCHHO UMAaHOOUKTEPUM (CHHE-3EJICHBIE
BOJOPOCIH), U aKTHHOMHIETHI (pa3BETRB-
JICHHBICE MHOTOKJICTOYHBIC OpPraHH3MBI,
HANIOMUHAKIIUE IUIECHEBBIC TpuObI). He-
KOTOpbIE U3 3THX DakTepnit (B 9aCTHOCTH,
Azotobacter n Clostridium) Moryrt cymie-
CTBOBaTb U PYHKIMOHMPOBATH CAMOCTON-
TeJIbHO, De3 yuacTus APYrux OpraHu3MoB,
Ho Haubonee BaXkKHbIC a30THUKCHPYIOINAC
bakTepuu (Rhizobium) obpasyiorT cuMOuU-
OTHYECKHE ACCOLMATH] C BHICIIHMH pacTe-
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EMsAMH, B NEPBYIO ouepeb ¢ 6000BRIMU
(kNneBepOM, TOPOXOM, Hacoliblo, JIoLep-
HoM, akanuedi), B KOPHAX KOTOPbIX OHH
noceastoTcs. Bo Reex cayqasx pUKcaluio
a3071a OCYIIECTBIACT QepMEHTHA CUCTE-
Ma, Ha3biBaeMasi Humpozenaion d coCTos-
miasg M3 aByx dOenkor. Monekyna osHOro
u3 3TUX OelKoB coacpkHT 2 aToMa Mo-
nutnena, 32 atoma xeneda 0 25-30 arto-
MOB cepbl (2 TaKXe CKeNleT #3 MHOXKECTBA
aToMoB yriepoja). pyroi 6enok u3 He-
THNHYHBIX 15 )KUBBIX CUCTEM 3JIEMEHTOB
COJEPXHUT TONBKO Xene3o. UpesBbyaino
HHTEpeceH TOT akT, 4To ajaa GydaKuuo-
HMpPOBAHMS 3TOH BaxXHeHineH (epMenT-
HOH CHCTEMBI, JIEXAIIEd B OCHOBE BCEX
NMILEBBIX Uenei, Heodxoaqum MonuOAeH —
pelKuii 2NeMenT, HECKOJIBKO aTOMOB KO-
TOPOTO HA 3eMJle IPHXOAUTCH HA MUILIH-
OH aTOMOB JPYTHX JIEMEHTOB. MexaHu3M
JICHCTBMS HHTPOreHA3bl MPEACTABIAET

oYeHb OOMLINOM UHTEPEC NI XHMHKOB H
JIg MPOMBITIIIEHHOCTH. JleicTBUTENRHO,
eciun OBl 3TOT HPOLECC YAaNoCh BOCHPO-
H3BECTH B IPOMBIIIIJIECHHOM MacirTade, To

Y€JIOBCUCCTBO MOJYYHIIO OB B CBOE pac-
HOPAXEHHUE W/ICANbHBIH CMOCOO CBARLIBA-
HAA aTMOChepHOro aioTa, KOTOphIA 3a-
TEM MOXHO ObII0 Obl HCNONB3OBATHL KaK
yaobpenue. Dta mpoliiema Moriia Ol
ObITH peleHa eule Gosee H3AMEHO, €C/u
Obl METOJAMH TE€HETHYCCKOH HHXCHEPHH
YAANOCH BKJIROYHTH T€H HUTPOTE€HA3H B
TeHOM KyJIbTYPHBIX PacTEHHH; Toraa pac-
TEHHE MO MEPE POCTa cCaMO ODECIICUHBAIIO
OBl cebsa y10OpeHusMu.

Cuurtaercsa, 4T0 1MaHOOAKTEpPHH, KO-
TOpBIE NOAYHalT 3Heprui ot Coimua,
yTJiepoA U3 [OHOKCHAZ yriepoiaa, a
a30T — HEMOCPEACTBEHHO U3 BO3/IyXa, ObUIH
MEPBLIMH XHBLIMH OpPraHH3MaMM Ha 3eM-
Jie. B none3y 3TOM rMnoTe3bl TOBOPUT TOT
dakt, yTo B 1883 r. mocje u3BepKeHHs
Byikana KpakaTay, yHUYTOXHBILETO BCE
¢hopMbl KH3HH B JOBONBHO OOUTHPHOH
30HC BOKpPYT BYJIKAHA, LMaHOOaK1EepHH
OblTH MEpPBBIMH KUBLIMH OpPTAaHHU3MAMH,
NOSBUBLIMMHCA B 3TOH MEPTBOH 30HE.
Jaxe HazBanus HCKOTOPBIX apeasios 3eM-
HOTO I1apa CBA3aKO ¢ NMaHO0AKTePHSIMH;

KnybeunkW Rhizobium leguminosarum
Ha KOpHAX ropoxa Pisum sativum.
(Yreauaeno B 1,5 pasa.)
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Tak, KpacHoe mMope mojyyuioc ceoe Ha-
3BAHHE H3-3a NPOLBETAIOUIHX B ITOM MODE
OI'DOMHBIX KOJIOHHMH KpacHBIX uUMaHOGaK-
TepHif.

buonoruveckas ¢ukcaums a30Ta OCy-
LLECTBISETCA CNMILKOM MEUIEHHO U TOMh-
KO KpailHe OTpaHHYeHHbIM YHCJIOM Opra-
HU3MOB, NO3TOMY T4KOH NPOUECC HE B
COCTOSAHMHM 00CCNeHTh MHTATEIBHBIMHA
BELIECTBAMH KOJIOCCAJIbHBIE IJIOLLIAH 3€-
MENLHBLIX YTOJIMi, HAa KOTOPLIX YeJOBEK
BO3JEITbIBAECT CeJILCKOXO3SNHCTBEHHBIE
KynsTypbl. Ilo 3TOH npudYHHE 4HeNOBEKy
HPHXOJIUTCSA [ePEBOJAUTE B COETHHEHUSA
OrPOMHOE KOJIMYECTBO 430T4 BO3OyXa H
3aTE€M BBOIATL 3TH COEIMHEHHA B MOYBY B

BHAc ynoOpenmii, [l 3TOTO MONEKYIIbI
a30Ta pacLICININT U obpa3oBaBLUHECs
4TOMBI 430T4 COCANHAEOT C BONOPOAOM;
TAKHM TIyTeM N0ony4aroT aMMHak (7), xo-
TODBIH MOXET ObITh BHECEH B MOUBY Kak
T4kOBOH, a4 MoXer OBITH npesBpalieH B
Apyrue yaobpenus. Baaroiii U3 at™Moche-
pbl €CTECTBEHHBIM MM HCKYCCTBEHHBIM
MyTeM 4a30T B De3y/bTaTe Pa3JIoKeHHs
PACTUTEILHBIX H JKABOTHBIX TK4HEH A
KOHIIE KOHIIOB BO3BpalllaeTcsi B armocde-
py. [Ipn 3TOM CcHayana mpH nerpagaifuu
OeNKOBBIX MOJIEKYJT a30T BBIJEASETCA B
BH/Ie dMMH4Ka, KOTOPBIH 3aTEM pacuien-
JIAETCA 10 MOJIEKYJISPHOTO ra3oobpa3Ho-
ro 430Ta.

AHOKCHU /A YTJIEPOJA (4) CO,

Hduokcun yraepona (paublile ero dare
HA3BIBaJld YTJICKHCIILIM Ta30M)—3TO TOT
ra3, KOTOpblid Mbl BbiAblXxaeM. B camMom
Jlesie, TUOKCUJ YTHEpoa sBJSETCH OOHHM
W3 KOHEYHBIX IIPDOLYKTOB YCBOEHUS TEX
OpPraHHYEeCKHX COEAMHEHUH, KOTOPBIE MBI
notpebnseM kax nungy. Korma opraum-
YCCKOE COEAMHEHHE CTOPAET (B TOM HHCe
U B YPE3BhIMAMHO CIOXHBIX MpoNeccax
MEC/UIEHHOTO TOPEHHS B XHBBIX KJIETKdX;
TAKWe MPONECCH HA3BIBAWOT MeMHAbOoAU3-
MoMm), KAXIObIH aTOM YTiepoJa COe/MHS-
€TCA ¢ JIBYMsI aTOMaMH KHCI0pojaa H
obpasyerca quokcun yriepoaa. {Ilpu He-
JOCTATKE KHCI0POZA MOXET 00pa3oBhI-
BaTbCi M Tra3o00pa3Hbii  MOHOOKCH]
yraepoaa CQO.) llpu oO6bIMHOM rOpeHHH
pacnan MoJiexyJ1 A o0pa3oBaHue MPOYHBIX
YLIEPOJI-KHCIOPOIHEIX CBA3eH COMPOBOX-
JaeTCs BBLICIICHACM HCPTUH B BUIC Tell-
na. JuoxcHa yriaepoga MpeAcTABISET CO-
OO KOHeYHBIM NYHKT HA MYTH COENMHE-
HUsl yr/epoja ¢ KHCIIOpOIOM, U ero obpa-
30BAHHE CONPOBOXIAETCS BHIJCTIEHHEM
MAaKCUMAaJIbHOTO KOQJIMYMECTBA JHEPTHH.
Huoxcun yrnepona —3to meprsas fopma
yriepona. Ho gaxe s stoit gopme yrie-

pon e uHEepTeH. JleHcTBHTENLHO, 3eie-
HBIE PACTCHHA, MCNOJIb3Ys 3HEPTUIO COJl-
HEYHOT O CBETA, YCBAMBAKOT JIMOKCHJ YIje-
pona U3 aTMocepHOTO BO3[yXa, COeIH-
HAIOT €ro ¢ BOJOPOAOM (XOTOphli OHH
NOJIYYaroT U3 BOABI) U TakAM oOpaiom
CTPOAT CBOM yrijesoan! (79); 3101 npoiece
Ha3biBalwOT gomocunmeszom. DoTocHHTES
{ PpacTBOpPeHHE MTUOKCHIA YIiepoga B
OKeaHaX NOANEPKHBAKOT €ro KOHIEHTPA-
UMK B BO3AYXE Hd INOCTOSHHOM YpPOBHE
(MJTH, BO BCAKOM CJTydae, Mhl HaJleeMcsa Ha
3TO).

Boijengsomiancs npH  oOpa3oBanuu
JHOKCHA YIJIEpo/ia HEPTHA MOXET pac-
XOJOBATHCS MBbllliaMM (HAlIpUMEp, IPH
NOTHATHHU CPy34a) HIKX MO3TOM (B nponec-
¢ YMCTBEHHOM JEATEILHOCTH) YEJIOBEKA.
Huokcun yrnepoja sBIsieTcs Takxe KO-
HEYHbLIM [TPOIYKTOM YTHJIN3AIHH YT /1€BO-
A0B IpH OpoXeHHH — GopMe HEMOIHOro
AbIXaHHA, TIPH KOTOPOM B K4a4ecTBe ApY-
TOro KOHEYHOrO NpolykTa oOpaszyercs
ciupT (27). UmenHo muoxcua yriepona
ABJIAETCHA Te€M Ta3oM, KOTOpBIi obpazyer
NeHy Ha THBE ¥ NY3bIPBKH B LIAMMAHC-
KOM, MOTOMY 4YTO, OTKpEIBAsf OYyTLLIKY,
MBI CHHXAeM [aBJICHUE H TeM CaMBbIM
YMEHBIIAeM pacTBOpHMOCTD rasza. C mm-
OKCHIOM YIJIEPOJA MBI CTAJKHBAEMCA B
clyyae Ta3HpOBaHHOUW, COJOBOW MITH
CeJIbTEPCKOH BOOBI, 4 TAKXKE JIPYTHX Ha-
NUTKOB, B KOTOPHIE MOTYT OBITH BBEIEHBI
TAKXe pa3jingHble BKycoBhle a00aBku. B
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BOJE ZMOKCHA yriiepojga obpa3lyeT OvcHE
CIabyro V2oubHYIO KucAomy, 310 OHA HO-
LLMIIBIBAET A3BIK, YJYYUIACT BKYCOBBIE Ka-
YecTBA M o0najaer caabbivu OaxTepu-

UMAHBIMH  cBOHCTBaMu. T OBOpAT, HYTO
YrosbHas KACJIO0TA TAK¥Ke YCKOPAET MOTOK
OT XKeIyJka K KHIICYHHKY, BO3MOXHO,
MMEHHO C 3TMM CBOHCTBOM CBA3aHA H3-
BECTHAs OBICTPOTA ONLAHAFOIIETO JeHCT-
BHA ITAMMAHCKOIO.

[To copepxaHUIO B CYXOM 3¢MHOM
BO3/1YX€ JMOKCHT YIJEPOJAA 3AHUMAET
4eTBEPTOE MECTo, 4 B aTMocdepax Mapca
n Berepsl OH ABJIAETCH OCHOBHBIM KOMIIO-
nentoMm. Korga-ro B atMochepe 3emun
Taxxe OBII0 OYeHb MHOIO JIMOKCHIA
YIIIepo/ia, HO 3aT€M OH HOCTENEHHO pac-
TBOPAJICH B OKEAHAaX, H B Halle BpeMs
DObLIasA HacTh aTMOChePHOro THOKCHAA
YIJEPOaa MOJIOJOH 3eMIIM JICKHT y HAC
NoJ{ HOYaMK B BHAE KapOOHATHLIX MOPHEIX
nopoa—Meja H u3RecTHaka. Ha ropsuei
NOBEPXHOCTH BeHephl OKeaHbl HE MOLIHW
copmMupoBarbscs, a HA Mapce nx 0bneM
OB CIMLUKOM Mall (BO3MOXKHO, OKEAHbI
TaM BOODIlE HUKOrAa HE CYLUECTBOBAIIN),
NO3TOMY Ha JTHX TUTAHETAX BEChH JTHOKCUJL
yrnepona ocraics B atmocepe. Ilon-
CYHTAHO, YTO Ha 3emJie CYMMapHas Macca
KapOOHATHRIX TOPHBIX NOPOJA, AHOKCHAA
yroepoia B atMochepe M B paciBOpEH-
HOM BHAEC B OKcaHaX OPHGIH3ZHTENLHO
paBHA Macce MUOKCUIA YIriepojd, Ha-
XOASALIETOCH cefivac B atMocdepe BeHepal.

3-1204

BoNblas 4acTh HAYANBHOTO JIROKCH-
Ia Yracpoad NNAHETHL B HACTOSILEE
BPEMSH CKOHLCH TPHPOBAHA B KA POQHAT-
HBIX FOPHUBIX HOPOMAX, UPCACTABNAO-
nmx coboil CHPEcCOBANHEIE OCTATKM
PEKOBHH  MOJLIIKICKOB.  PakoBHHBI
OKpALUEHB! BKINOMEHHBIMH TIPUMECH-
MH, B 0COOCHHOCTH MOHAMH XKelela.

Ecnn 651 3emitst 6bi1a pacnonoxkeHa Beero
JMwp Ha 10 M. kM 6mmxe x Coamuy
(T.€. Haxoamiack Gl OT Hero Ha pac-
CrosHuu 130 MIH. kM), TO Temueparypa
€€ MOBEPXHOCTU Obuid ObI CAMIIKOM BBI-
COKa jUisi 0Opa30BaHHUA OKEaHOB U 3eMid
npespatniaacsk 611 B nnaHety, nouobnyro
Benepe.

B atMocdhepe anokcun yriepona yac-
THYHO BBINOJHAET POJIb JIOBYLUKA HH(pa-
KPAcHQro M3JIvieHwus * Harpetodl 3eMHOH
nosepxHocTH. [lockoabky AMOKCHA yrie-
poa [po3paded sl BUIMMOID COJIHEY-
HOTO CBe1a, NOCAeIHUI MOXET HOWTH AO
TOBEPXHOCTH 3€MJIM YEpe3 BCHO TOJILY
atMocthepnl. Harpesaacs, 3eMHas armMo-
chepa HcmyckaeT WH(paxpacHbIC JIydH,
KOTOpBIE YXKE HE MOTYT CHOBAa YHTH B
KOCMHHYECKOE TTPOCTPAHCTRO, HOTOMY UTO
HX {IOIJIOMAX0T  MOJICKYJIBl  JHOKCHIA
yraepoqa. Takum obpazoMm armochepa
HATpeBaeTcd; IJTOT NPONECC HA3bIBAIOT
napruxoseim 3Pdexmom. Ipasua, B na-
CTOAUIEM TApHUKE MOBBHIIEHUE TeMTepa-
Typbt OOJBIIEH YacTblO CBA3AHO HE C
NOCJIOILEHAEM  HIDpAKpPACHOTO  HW3Jyue-
HHSA, 4 C TeM, YTO CTEKJO NMpPEenATCTBYET
KOHBEKTUBHOMY CMEILCHHIO TENJIOTO BO3-
AyXa, HaXOJALIETOCA BHYTPU NapHHKA, C
XOJOAHEIM HAPYKHBIM BO3YXOM. lakxoh
MEXdHHU3M COXpaHeHHs TEIja B HACTOS-
meM napHuke ObIT JOKA3aH CPaBHUTCIIb-
HO HEJABHO, KOI'J1d TEPMUH «I1aPHHKOBBIH
apPekT» YyXKe IUHPOKO UCIOIL30BANCH
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KJIUMATOJIOraMH U ACTPOHOMAMH.
JIokcna yriuepoaa wWrpacr BaXHYH)
poIb B XJI€O01ICYEHHH ITPH 3aKBATIHHBAHHH
tecta. OOLIUNAA coda A Te4eHHs (ne-
KAapHbill HOPOWOK) COCTOUT U3 OukapOoHa-
Ta HaTpuss (NaHCOQO,), Kucinotel (uaum,
KaK TIpaBUIIO, JNBYX KHUCJIOT, HAanpuMep
BHHHOHW KHCJOTHI H KHCJIOH COJIH, AJTIOMO-
HaTPUEBBIX KBACIIOB) M KpaxMmana, Bbl-
NOJTHAKIIETO PO;Ib HANQTHATES U areH-
Ta, U3QUHUPYIOUICTO YaCTULIbl KUC/IOTBl OT
yacTuy OukapbOHATA W TEM CaMbIM He
TO3BOJSIIOLUSTO UM pPearupoBaTh LIPCKIe-
BpeMmecHHO. MHTepecHO, 4TO maxe Takow
npo3anueckuil NPOJAYKT, Kak coda g
1IEHEHHS], UMEET JOBOMBHO CJIOXKHBIH Me-
XAHU3M JEHCTBHS, TOCKOJLKY OHA JAOJIXK-
Ha OOeCTIeYMBAThL BBIACICHHE IHOKCHAA
yriacpoja B aea srana. Ilosiosuna OuOK-
CH/IA Y1JIEPO/Ja, OOPA3YIOUIETO MHOMXCCT-

BO KPOXOTHBIX MYCTOT B TECTE, BHLACIIACT-
Cf NPH KOMHATHOH TEMIEPATYpe MNocne
YBJIZXKHEHHS BHHHOHW KUCTOTHI. Briaene-
HUE RTOPOMH TOJIOBUHB! JMOKCHA YTIIEpPO-
Ja o0yCNOBJICHO ACHCTBHEM d4JIEOMHUHHUE-
BOW COJIM U TPOUCXOAMT TOJBKO TIpH
NOBRIIIEHHON TeMnepaTtype. 2T10T JAHOK-
CHA YIJIEPOAA YBEIIMYMBACT Pa3MepLl nyc-
TOT, TPHJAARAs XJIeOy THINIHOCTD.

B Donee TpaaunmoHHLIX cioco0aX Bhi-
neyku xjeda JUOKCHN yriiepoaa obpazy-
eTCd NPH ACHCTBUU NPOXIKEH HA caxap W
Jpyrue HeDOIBLUIME MOJIEKYALI YIJIEBO-
2oB. HacTHusl ZPOXOIKEH B T€X MM MHbBIX
KONWYECTRAX BCETAZ UMEIOTCS B BO3/yXe,
HO [a7s OONbINEH TEXHONOTHYHOCTH U
BOCIPOM3BOJMMOCTH TIpoLEecca ODBLIMHO
OPUMEHSIOT IITaMM  Saccharomyces co-
revisiae, KOTOPbIM NPEABAPHATETLHO KYJIb-
THBUPYIOT B Paz0aBJICHHOW Mesacee.

O30H (5) O,

s

O30H APHCYTCTBYCT B O4HOM M3 BEPX-
HUX CIIOEB 4TMOC(EPHI, TAK HAZBIBAEMOM
03010ROM C/i0€, TOJLWHA KOTOPOro Co-
CTaBnAET MpUMEpPHO 20 KM, a4 €ro cepeia-
H& pacliojaraeTcs ua Bwbicote 25-35 kM
Ha/I MoBepxHoCThi 3emun. Eciu mech
ITOT O30H COOPATH H CKATh A0 NABJICHHAS,
PABHOTO JIARJIEHHIO aTMOC(HCPBI HA YPOB-
HC MO, TO OH 00pazyet cnoi TOMIHHOI
0K010 3 MM. DTOT 030H 0bpaizyercst npH
DOTTOINIEHAN yJAbTPAdUONETOROTO H3JIY-
yeHust * ConHua MOJIEKYJIaMH, COAEpXKd-
UMMH KHCNOPOJ, aTOMbl KHCA0POOA OT-
WENTAOTCA 0T 3TUX MOJICKYSI M 3dTEM,
CTaJxuBasch ¢ Monaekynamu O,, coean-
HAIOTCA ¢ HUMHK. Q0pa30oBaBILUCCS TAKHMM
NYTEM MOJEKYJIbI  O30HA TOTAOTAIOT
yILTpauoNieTOBOS M3NYUCHHE C APYTOH
INUHOH BOJIHBI U LIPH 3TOM Pa3pyLIAIOT-
cs1. Takum o6pazom, kak B nipornecce CHH-
TE3d 030HA, TAK U B XOJE €1'0 PARIIONKEHHS
NOCJIOUIAETCA  YIBTpapHoNeTOBOE HU3IY-
YCHHUE U TEM CaMbIM OD€CHEevUBACTCH 3a-
UMTA XUBBIX OPraHU3IMOB, HAXOUAUIHUXCA

Ha moBepxHOCcTKH 3emmu. [lornouienue
yAbTPAahHO/IE FOBOTO H3JIYYEHHS] O30HOM
HACTONBKO 3(HEKTHBHO, HTO HU3JIYICHHE C
JUTMHOR RONHBI OKOIC 250 HM npH npo-
XOXJACHUU 4Yepe3 O30HOBBIM CJIOH ocna-
Geraer B 103° pas. JIna cymecTsa, 061a-
JIAYOUIETO CIOCODHOCTBKO BOCNPHHUMATL
CBET TOJILKO B JHanaizoHe 250 HM, Jaxe B
nonaeHs HebO kazanock Obl aBCONIOTHO
YCPHBIM.

O3on npenctasnsier coGoil rony6oit
rdi ¢ XapakTepHBLIM 3amaxoM («ozciny
NO-I'PEYECKU 03HAYAET «MaxHyTh»). [lpu
OXJIAKJIEHH® O30H KOHJCHCHPYETCA B
CHHE-YEPHYIO B3PBIBUATYIO KHIKOCTb.
OQ30H MOXIHO OOHAPYXHTL 1O 34aMaxy
BOJIH3H 3JIEKTPUYMECKHX MAIWH U TOCIE
TPO30BOI0 paspsild, TaK KdK OH obpa-
3YETCH W TIPH DIEKTPUUSCKUX pa3pagax B
BO3yxe. Ha meicoTax oxo0s10 15 KM 0304,
TTPOHUKAS B CANIOHBI TACCAXKUPCKHX CAMO-~
JETOB, MOXET BBI3BIBATL KAIUETbL W 0O-
JIC3HEHHbBIE OLUYLICHHAS B I'PYIH, 1103TOMY
NOCTYnaroNUK B CaJIOHBl BO3AYX OYHIIA-
10T, MpONYCcKas 4epe3 GUILTPBI, B KOTO-
PblX OH KATAJIMTHYECKH NPEBPAILAECTCA B
OORIMHBIA XUCIOPOA. ATMocdEpHEBIH 030H
pearupyer ¢ yriaepoa-yriepoHbIMH JBOH-
HBIMHU CBA3AMHM Kayuyka (63) H TeM caMbIM
BHOCHT CBOM BKJIa/l B €70 CTAPEHHE.
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Boja u amMmuak

MoJieKy bl HEKOTOPEBIX OYeHb BAXKHBIX
COE/TAHEHUN NMOCTPOCHBI W3 OJIHOrO LEHT-
PAJILHOIO ATOMA KAKOLO-JIMOO INeMeHTa,
OKPYXEHHOTO aTOMaMH BOJMOPOAA, Tak
4YTO BCE BO3MOXHOCTH OOPA30OBAHUS XH-
MMYECKHX CBA3EH MOJHOCTBIO HUCUEPTIAHTI.
Kaxayro M3 TaKX MOJIEKY/l, K KOTOPHIM
NOMUMO OOCYX4CMbIX 3/€Ch BO/bl U
dMMHAKa OTHOCHTCH Takxke MeTad (16),
MOXHO PACCMATPHBATE Kak NPOCTCHINHEA

I

MPEICTABUTENE PAAd GONEC CHOXKHBIX COe-
JAMHEHUH, B MOJICKYJIaX KOTOPBIX ATOMBI
BOOPO/Id 3dMELIEHBl HA APYIHE ATOMBI
WM TPyUIbI ATOMOB. B Boje 1enrpanib-
HLEIM aTOMOM ABJISETCH aTOM Kxuciaoponaa,
2 B aMMHake—aroMm asorta. B kaxnom
CJlydde NEHTPAJILHLIA ATOM OTHOCHTEb-
HO 3allUMIEH OT B3aUMOAEHCTBHE ¢ aApy-
THIMU COCIMHEHHSIMH O0OJIOYKOH aTOMOB
BOOPO/IA.

BO/IA (6) H,0

Ha semne uMmeetcda rpoMajHoe KOnH-
YECTBO BOJIbl, OQJBMIAA YACTh KOTOPOH
COCPEAOTOYEHA B OKCdHAX, TOKPBIBAKO-
uiHx 71 % noBepxnoctH naaneThl H HMEH-
IUX CPEHIOK MIYOHHY 0K0J10 6 kM. Best
3Ta BOJIA BbINAJA B BHAC JOXICH 110CHe
TOTO, KaK [M0/1 BIMSHUEM pa3orpera BHYT-
PEHHMX 30H MOJIOJAOH TLJIAHETBI U3 TOp-
HBIX HOPOJ THNA ¢400bi (PA3HOBUIHOCTH
KdNMA-a TFOMUHUEBOTO CHIWKATa) ObITH
BBITCCHCHBI 8TOMBI KHCJIOPOAA # BOUOPO-
Aa. OOpu3oBaBIIMECS M3 HUX MOJNEKYJIBI
BO/IbI BBIHOCHJIMCh HA MOBEPXHOCTH MTOTO-
KaMU JIaBbl U YJIETYYHBAJUCH B BHIE BO-
JgHbIX 1ApOB, 06pa3ysd ruraHTckue odJja-
Ka; 1ocje OxJIaX/JACHHA TUIAHETBl coaep-
KALAaacs B 9TUX 0OJIAKAX BO/IA BhIMAAana
Ha 3eMJIr0 B BHJC Aoxaci. CrnenoBateib-
HO, HALUM OKEAHbl KOT Ad-TO OBIJIM COCTAB-
HOM 4YaCThIO TOPHBIX TIOPOJI.

CaMbIM  YJHBUTE/IbHBIM  CBOHCTBOM
BO/bI SIBAAETCS TOT (PaKT, ¥TO OHA Npe-
crapisieT coQoi KHUIKOCTL TIPU KOMHAT-
HOH TteMneparype. /[leiictrurentuo, ne-
TMECTRO CO CTOJb MaJbIMH MOJICKYJIAMH,
Ka3a/10Ch Obl, JOJDKHO ObITh Tazoobpa3s-
HbIM N000HO aMMHaKy (7), Metany (16)
M eme 0ojiee OMM3KOMY BOJE COCOUHE~
Huio0 —ceposoaopoay H,S (101). HeoObiu-
HOE NMOBEJIEHHE BOJIbI OOBLACHAETCS HAJH-
YHEM B €€ MOJIEKYJIC KPOLUCYHBIX ATOMOB

3‘

BOJOPOJA U HCIO/IE/ICHHOH JMeKTPOHHOK
Oapel A aToOMe KHCIQPOoda, a Takke
CTMIOCOOHOCTBEO ATOMA KHC/IOPO,1d CHIILHO
UPHUTAIUBATL  DJEKTPOHLL.  Biarogaps
BcEM ITHM 3PheKTaM MONEKYJIbl BOJARI
OKa3bIBAIOTCA CBS3AHHBIMH JIPYr C JIpPY-
rOM CETLK BOJOPOJHLIX CBsi3e (c. 21).
OaHa MOJIEKYJIA BOAbI MOXCT 006pa3o-
BLIBATH TAKUC CBA3M C 4CTLIPbMS JAPYTUMHU
MOJIEKYJIAMH, KaXJIas U3 KOTOPBIX CIO-
COOHA COEMMHATLCS C JAPYTHMH MOJIEKY-
JaMHM U T.A. B pe3yibTaTe MOJICKYABI
BOAbl TEPSIHOT XAPAKTEPHYIO ANs Ta3on
cnocoOHOCTh K HE3aBUCHMOMY  JIBHIKE-
HUIO ¥ 00pa3yrT 11OABMXHYIO XUIKOCTb.

brnarogaps TeMm ke NPOYHBIM MEK-
MOJIEKYJISPHBIM CBA3AM BOLA 3aMECP3acT
Opu HeOOBLIMHO BBICOKOH TEMIEPATYPE.
Bce Tpn dop™Mbl BOsTH - 1T, KKUAKAS BOAA
M BOJISHBLIE NAPbl—HMEIOTCH HA 3EMJIE B
M300M/IMH, OHAKO JIHIb HUMTOXKHAS e
OIS TIPUroJIHA U151 MUThS. eldCcTBUTE Ih-
HO, 97% BOOBI COACPKHUT CIUMILIKOM MHO-
ro coJneit, a 75% npecHo#t BoJkI cocpe-
JOTOYCHO HA 3CMHBIX 1IOJKOCAX B BUIE
nbga. OCTaBIUYIHOCS BOAY MOXHO [HTH
(370 mpumepro % obuero ee xonuue-
CTBa), HO OONBIICH 44CThKO OHA HENO-
CTYIIHA, TaK KaK 3aJIEraer Ha oveHb BOMb-
mMx rnyouHax. B pesynabrare 4en0BEK
HEMOCPEACTBEHHO MOXKET HCMOAL30BATh
TOJBKO BOIY O3€P H peK, COCTARIAIOHLYIO
Bcero auib 0,05% oOwero ee xoude-
crBa. HemHOro HckonaemMoi rpyHTOBOi
BOJIbl UEJIOBEK W3BICKAET, MPOOYPHUBAs
rIyOOKHE CKBAXHHEI, HO T4 BOHA BHOBL
YHOCHTCH C 110BECPXHOCTH [0 Mepe TOro,
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KAK MbI 3a0UpacM €€ H3 CKBAaXHH, He
BOCIIONIHAS  3amacel BOABL B [OPHBIX
nopoJjax.

HeoOuIvnble CBOMCTBA BOABI HE Ofpa-
HUYUBAKOTCA €€ XMUIKUM COCTOAHMEM 11PN
KOMHATHOM TeMmneparype. [Tpu 3amepsa-
HHH [JIOTHOCTH OONBIUMHCTRA BELIECTB
BO3PACTAET, 2 MNOTHOCTEL Jbja npu (°C
MeHbute TUIOTHOCTH BOABI NPH TOH XKeE
temriepatype. UMeHHO Mo DTOH NpHYHHE
7€ [1aBAeT Ha BOJe, oOpasys afcbepry
B OKEaHaX W NpPOYHYK KOPKY JIbOa Ha
npyiax. JTa KOpKd 3dlIHILAET HAXO0Is-
LIYIOTCA MO HUM BOAY OT HEPEOXJIANKJIE-
HHS 3UMHMMH BETPAMH W MOXET Tpeio-
XPAHUTL BOJAOEM OT 3aMep3arus Ha BCIO
rnyOuny. VIMeHHO ©uiarogapa 3ToMy 00-
CTOATENRCTBY B BOJ0EMAX MOTYT COXpa-
HATHLCS XHBLIC OPraHU3MEL, JaXe €CIIH HX
TOBEPXHOCTH HOKPhITA JibjoM. HeoObiy-

HOE H3MCHEHHC ILTOTHOCTH BOMbBI NIPH 3a-
MEDP34HHH OULSTE-TAKM ODYC/IOBIIEHO BO-
JOPOIHBLIMH CBA3AMH, NOTOMY 4TO LPH
KPUCTAIUIM3ALHMH  MOJIEKYJIBl BOJBI  He
TOJIBKO CBSI3BIBAKOTCH, HO H YJIEPXUBAIOT-
CSl TEMH Ke CBA3SIMH OJH4A OT APYroi Ha
ONPEIeNeHHOM PACCTOAHUH; KaXaas Mo-
JICKYJlA JIEPKHUT COCEAHII [J0CTATOYHO
NPOYHO, HO Kak Obl HAa PacCTOSHUM BbI-
TAHYTOM pYKH. CnenoBaTeslbHO, CTPYKTY-
pa TBEPOOTO JIBAd (K4K H JIPYTUX TBEPbIX
Ten) OoJiee yNnopsaaouena, ueM CTPYKTYpa
XHMIKOH BOOBI, 03TOMY [UIOTHOCT JbAA
HMXKE [UIOTHOCTH XHAKOH BOAbL. Takum
00pa3oM, I1aBatOIIHe alcOepr ABISEOT-
€51 CBHAETEJILCTBOM LPOYHOCTH BOJOPON-
HBEIX CBsi3ed, W npuuuno# rubenu «Tura-
HUKa» B KOHEYHOM cyeTe ObLIM BOLOPOI-
HBLI¢ CBA3H.

Boua sBnsieTcst Takxe IPeBOCXOTHBIM

Aidicheprr {CicBa) INIEBAKOT HA MO-
BEPXHOCTH BO/Ibl, IOTOMY 4TO TLIGT-
HOCTE JIL/I4 MEHBIIE NJIOTHOCTH BOJIBI.
Teepasiii HeH3001, Kak ¥ OOITRIITWHCTBO
JIPYI'MX TBCPABIX BCIMCCTB, THAXKCIEE
EHAKOro OeHIOIA H TOHET B HEM.

Moaens cTpyRTYPH JILAA.

ToncTeiil CNOA BOLBI HIH Ibaa HMeeT |
ceeTao-roaybyro okpacky, kax 3TOT
neannk B [hefwep-bed (InT. Ansicka).
Oxpackd oDyCIOBNEHA ROIOPOAHBIMHA
CBRAIAMH MCK/1Y MONEKYJTaMH BOLBI.
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pactropuTeneM. OHa 1erko CMelIHBAeTCH
CO CnUpTOM (27}, HAIPUMED B CIIMPTHBIX
H3IIUTKAX, TAK K&K MOMNEKYJdhl BOIBI
MOTYT 00pPa30OBbLIBATL BOAOPOIHBIE CBA3M
A ¢ mouekyinama couptd. [Mo 1ol xe
HPUYHHE MeTKO PacTBOPSETCHS R BOJE ca-
xap (81). Muorue HOHABIC TBEP/IbIC BEIIlE-
CTBA TAaKXE PACTBOPHUMBLI B BOJIE; COJIe-
HOCThE MOPCKOH BOJABI OOYCIOBIEHA HAJIH-
YHEM PACTBOPEHHOH COJIM H JPYIHX MH-
HepanoB. PacTBOPUMOCTL HOHHBIX BRe-
IECTB CBfA3aHA C TEM, YTO MOJEKYJIhI
BO/Jbl YJAYHO HMHTHDPYIOT OKPYXCHHE
HOHA B KpHUCTALTE.

Boja saBnsiercss HACILHOH Cpeaoi
I TAKMX I[IPOUECCOB, Kak TpPancuopt
NATATENLHLIX BEIIESCTB B KJIETKH H BbIMbI-
BANUE MHHEPANOB M3 TOPHMIX MOPOJ, B
pe3yikrare 4ero cOpMHpOBAIKUCE MHO-
I'ME¢ M3 3HAKOMBIX HaM JIeTaneld 3eMHOIo
nanmuadgra. Bona, ouesuano, HeoGxoam-
Ma JJIsi KM3HH, MOCKOJIBKY OHA CO3J4€T
BHYTPH KJIETKH Takyr cpeay, KoTopas
COCOOCTBYET MHTPALHH APYIUX MOJIEKYIL,
Boaa mMoXer 1epeHOCHTL MONEKYILI 8
KJIETKH, obDecrneyuBaTL HX NOJBUXHOCTH
BHYTPH KJIETOK H TPAHCIOPTHPOBATE MO-
JICKYJIbI U3 KJIETOK B UX OKPYXenue (B TOM
YHCJIE U MONEKYITBI, ABJISIOLIUECS OTXOAA-

MU  KJIETOYHOH  KM3HEAEATSIILHOCTH).
Boga mMoxeT nepeHocHth CTOML HeobXo-
Jumbie A8 GYHRKUROHUPOBAHUSA KUBBIX
OPraHu3MOB OPraHUYECKHE MOJICKYIIbL,
Haupumep ioko3y (79), 1 HoHBl pana
DNIEMEHTOR, B TOM YHCJIE HATPUSA, KAJHA H
Kaneums. boJsice Toro, soaa cnocobna
BBIONHSTE BCE 9TH DYHKIHMH TIPHA TEMMeE-
patype XHABOTQ OpraHuiMa, NOCKOIbKY B
ITHX YCJIOBUSX OHA ABISICTCA HUAKOCTHEO.
K cuactero, OBa He pacrBopfieT BXOJd-
ML B COCTAB KOCTHLIX TKaHeH docdar
KaJblM; TIO3TOMY CKENEeT YEJIOBEKA He
PACTBOPHCTCA B XUJAKOCTHX CBOCIO XKe
OPraHM3Ma M Mbi JIOCTATOYHO TBEPAO |
JIEPKUMCA HA HOrax. :
Lper yncTOol Boubl (Ha Oenom done |
IPH TOMIIMHE CJIOA OKOJG 2 M BOJa
KaxcTCsl CBeTyo-ronyfoit) Takxke oQyc-
JoBleH BoAopoaabiMu cBa3zaMu. Koraa
O/la MOJIEKyaa BOARbE KoJjedieTcs, OHA
3acTaBisAeT KoJIcOAThCA H CBA3AHHBIE C
HEH IpYTrue MOJEKYJbl BO/IbL, B PE3YJILTA-
T€ 4€ro BOJAd B HeOONBIUOW CTENCHH I10-
TNIO1IAeT KPAacHLIM 1BE1 U npuoldpeTacT
ronybosatei¥i oTTeHOK. TOT *e camblid
CRETJIO-TONYDOH 1IBET YaCTO MOXHO Hab-
JIO/IATh U B TOJICTOM CIOE JIbJIa.

AMMUAK (7) NH,

AMMMAK~Ta3 ¢ pPe3KHM 3alaXOM -
NOJIVIMI CBOE HA3BAHME OT JIpeBHEeru-
HNETCKOrO CIOBA «aMMOHHAH», TAK HA3bI-
BANW MOKJCHsONMXCa 6ory Amony. Bo
BpeMs CBOMX DUTYA4NLHBIX OBPSNOB OHH
Bawixand “sal volatile” (4TO0 nmo-narTeiHA
0003HAYAET WIETy4as COJIbY; TAK paHbIe
Ha3bBaH Xnopuna ammonus, NH,Cl)-
TOT CaMbli, KOTOpPBLIH NO3Hee AaRANU
HFOXATE NPH 0OMopokax. XJ10pHIA aMMO-
HUA BCTPEUAETCH B MPUPOJIE B TPCILIUHAX
BOJIN3H BYJIKAHOB; OH NAaXHET AMMHAKOM,
NOTOMY 4YTO IIPK HATDCBAHHH HCIIAPACTCH,

paznarasichb Ha aMMHMAaK H XJIOPHCTBHIH BO-
aopon.

AMMHMAK —OJHH U3 CaMbIX BAXHLIX
[OPOLYKTOB XMMHYECKOU TIPOMBILIIEHHO-
CTH; MMEHHO ¢ HEro HaYyHHACTCA IEnhb
DPOLCCCOB MPOU3BOACTBA NHILEBLIX NPO-
AykToB. Kax awlit rojg MEpOBas xaMuyec-
Kdsl IPOMBIILIEHHOCTE NPOU3BOIMT OOMB-
e MOJIEKY/l aMMHakia, 4emM Jiobdoro
APYroro xaMukata. [TouTH BReCh AMMHAK
MOJIYYAT 110 smemody [abepa, B KOTOpOM
aTMoc@epnblii 30T (3) B MOneKyIIpHbIH
Bosopoa (H,) coenuusioT npH BBICOKOM
mapiaeHHn (npumepHo B 100 pa3s Gonsine
arMocdepHoro) 1 GONBIION TEMIepaType
(okono 700 °C) B NpUCYTCTBHH KartajM3la-
TOpa *. DTOT NpoLece YTHIR3ALUA aTMO-
ciepHoro azora 0wl u3zOOpeTen HeMell-
KHM XHMukoM Opulem 'abepom Bo Bpems
nepBOM MUpOBOH BOMHBI, korma INepma-
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HMA OK43a/1aCh OTPE3aHHOM OT CBOUX Tpa-
JWUAOHHBIX HMCTOYHUKOB HHUTPATOB B
Yumn.

[Tpouccc npeepatietus aTmochepo-
ro 23074 B AMMHAK HA3BIBAKWT PuKcayueil
azota (3), XOTH, BOIMOXHO, NMPaBHIIbHEE
Ouio OBl B 3TOM ClIyyae ynorpeGUThH
TepMHUH «MOOUIM3auus». B a1om upouec-
€€ PA3PBIBAIOTCH NPOYHEIE CBA3ZH MEXAY
aTOMaMH a3oTa B MoJiekyie N, 1 BOKpyr
Kd®i101I'0 H3 aTOMOB CO3/AETCA OKpYyNe-
HH{e U3 MEHEE NMPOYHO CBA3AHHBIX ATOMOB
Bosgopoad. B pesynbrare a3zor npuobpe-
T3aeT OOMBIIYK PEAKUUOHHOCIIOCOOHOCTh
H MOXeT ObLITL BKIOUEH B AMHMHOKUCIIO-
Tel (73-75), a 3atem u B Oenkn (76-78)
KUBbIX  oprannimon. (CneaoraTeNbHO,
AMMMIK TIPOU3BOJIMTCH B TAKHX OTrpPOM-
HbIX KOJIMYCCTBAX HMMEHHO IMOTOMY, YTO
OH SIRISETCA HCTOYHHKOM YCBAHBAEMOTrO
azota. OcnoeHasa cdepa ero npuMeHe-
HMS — IPON3BOICTBO yI00OpeHui. B a1uX
LEIAX MOXKHO UCIONB30BATH AMMHAK KAK
TAKOBOH, a MQOXHO [IpEBPATUTL €r0 CHa-
yald B a30THYIO KACHOTY (14), a 3atem B
HHTDATHI. AMMHAAKX SBISETCS TAKXKEC HC-
XO/HBIM BEILECTBOM 1% IIPOMBLILICHHO-
TO NPOM3IBOACTRA JAPYTHX a3oTcojiepxa-
IIUX BEIECTH, B TOM 4HCie HalinoHa (72)
H bapMaUEBTHYECKMX 1IPEHAPATOB,

B OOBIYHBIX YCNORHMAX AMMHAK npel-
craBiasier coOoi OCCLBETHBIH 1'OprOYHER
rad. OH QuYEHBL XOPOIIO PACTBOPSAETCH B
BOJZE, TOTOMY ¥TO cnocob0eH oDpa3oBhl-
BdThH BOAOPO/HBIE CBAIM € €€ MOJECKYJIA-
MH. Bricokas pacTBopuMOCTL aMMHAKa B
BOAHBIX Cpefax sABJIACTCH OJHOH H3 MpPH-
YHH H3BECTHOTO PE3KOTO 3anixa ITOTo
Ta3a, OCKONBLKY OH CHOCOOCH Nerko
pacTBOPATECA B BOAHOH CJIU3H, NOKPLIBA-

IOUled OOOHATENBHBIA JNMUTENHH Hoca
(c. 146). BozMmoxno, Boga oGnanana Ob
CTONL K€ PE3KAM 3allaxoM, cciy Osl HallIn
oprans! ODOHMHHUSM HC OLIAHM NHOCTOAHHO
HACBIIEHB] ¢10. [lepeapeBiunii ¢uip THNA
KaMamMOep 1M OpM TaKkKe Naxaer aMMHUa-
KOM, IIOTOMY 4TO 3TOT raz olpazyercs
(OpH Pa3/IOKCHHH d30TCOACKALMX Ocll-
KOBBIX MoOaekyn (76). Totr xe camslil
MPOLECC TPOHCXOAUT U B CTOAJIOH MOYE
(130).

[Tpu — 33°C amMMuax mpespauiaeTca
B OeCLBETHYIO KHIKOCTEL, KOTOpas no
CBOCH PACTBOPAOINEN CMTOCOOHOCTH Ha-
nmoMuueaeT Roay. XuAku# ammpax obna-
JAeT OYEHB MHTEPECHOH cnocoOHOCTLIO
PaCTBOPATL HEKOTOPbIE MeTAJLIBI (B TOM
YHCI¢ HATPHH, KaJIHH, KAJIbIHA ¥ B MEHD-
el CTeIEHH MArHHH); pacTBOphl METaN-
NOB B XHAKOM aMMHAKE OKpALICHb! B
HHTCHCUBHO CHHUHW LBET, YTO OOBACHACT-
Cd 3aXBAaTOM 3JIEKTPOHOB B MUKPONOJIO-
CTAX MEKAY MoaeKylamMH ammMuaka. Cie-
JOBATENRHO, 3TH XHUJAKOCTH MPeCTaBINA-
0T co0oil pacTBOPBI IECKTPOHOB —YYTH
AW HE 2NCKTPHYCCTBC B CTAKAHC, nepe-
JIUBAH MX M3 OJHOTO COCY/Id B IPYTOH, MBI
IIEPEJIABAEM ASIEKTPOHBI.

AMMHEK MOXHO PAcCMaTpHBATHL KAk
upocTerllee COeTMIEHHE B PNy BEILECTB,
HA3hIBAEMBIX amunamu. Yacro dMHHBI
MAXHYT T4K XE PEe3Ko, KAk M aMMHAK;
340X AaMWHOB, O/THAKO, AMEET CROFO ClIg-
uHbuKy v obbMHO Gosiee HENpUATEH.
UToOb! N03HAKOMHTECS € 3ANaxoM aMH-
HOB, JOCTATOMHO MOHIOXATh UYTPECHNH
(131) unu OMNU3KOE EMY COCAMHEHUE KdTa-
BCPHH, 00pasylollifecs Npy pa3jiokeHHn
TPYIIHBIX TKaHEeH,

CMor, 3arpsi3HeHde OKpy:xaloieil cpespbl

H KHCJIOTHBIC JIOXKIH

ME! pacckasalu o TdKOM BO3JyXe,
KAKUM OH JOJ%eH ObITB, CO BCEMH €TO
OOBIYHBIMH 0€3BPEIHLIMA KOMIIOHCHTA-
Mu. Ha camMom xe Jene BO3AYX, KdK
NpaBpuao, NpeacTaBisieT coGoif  HeuTo
RHOE, TIOTOMY 4TO OH COAEPXKHT MOJIEKY-

Jbl YYKEPOAHBLIX COSAMHEHHWH, 0Opa3yro-
IIUXCS B €CTECTBEHHBIX U HCKYCCTBCHHLIX
POLECCAX, OTX0ABI KOTOPhIX HOCTYNART
B artmochepy. B osToM pazgene Oymyt
onucasbl Haubonee pacnpocTpaHeHHbIE
3arpA3HAOLLIAE BEeIIECTBA, TUIIMYHbBIC 1U1A
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BO3yxa Oonplumux ropoaos. BesycnosHo,
XHMUA BHOCHT CBOW BKNA/ B 3arpsi3Heiie
OKpyXarwueld cpeapl (0CODEHHO TIPH CO-
JACUCTBHH 3KOHOMHUCTOB, TIOJIMTHKOB, ¢u-
3UKOB, QEpMEpoOB, IOMOBIAAENLIEB U
AP¥THX, KT0O BOJBHC HJIH HCBOJIBHO HC-
NOJB3YET JIOCTHXKEHHS OTOH  HAyKH);
OMHAKO BPCAHLIM CBOJMCTBAM ONHCHIBae-

MbIX 30€Ch MOJEKYN (2 Takke IpYTHX,
paccMaTpuBaeMeix B pasgene «QnacHble
BEI[ECTRA») CNEOyeT TPOTHUBONOCTARUTE
KOJIOCCAMBHBIC NPEHMYILICCTBA W BBIT'O/THL,
KOTOPBIE JOCTUTAIOTCH UYEJIOBEKOM C IIO-
MOUIBK JIPYTUX 0OCYXKJaeMBIX R ITOH
KHHUIC MOJICKYIL.

JIMOKCUI CEPBI (8) SO,
TPUOKCHUJ, CEPbI (9) SO,

To4yHO T4aKk Xe Kak npH FOPeHHU yrJie-
poAa U OPTAHUYECKUX COEJINHEHRH, yTrie-
PO, COCANHAACH C KHC/IOPOJAOM, 00pa3y-
€T AUOKCUI YIIIepo/ld, TAK M NpU TOPEHUH
Ha BO3IYXC XCJITOTO 3JICMEHTA CEpbl 00-
pasyerca JMOKCH/ C(E€pbl— DECIBETHLIN,
THXKEJBIH, TOKCHUHBLIH, HErOplouMii ras ¢

VAYIIAOUIAM 3an0axoM. ToT xe camMbid
KOHEUNLIN TNPOAYKT obpalyeTcds M TpH
CrOpaHuy COEMHEHHH, COAEP)AUIUX ATO-
MBI CEPBI, B TOM YHCJIE HEKOTOPbIX KOM-
TOHEHTOB HedTH ¥ yriag. J{Mokcun cepol
BeIOpAchIBACTCA TAKXC M3 TPCIIMH BOIN-
3 BYNK4HOB M oOpazyeTrca H2 Mertat-

LMEIMHecKHe MOIIRKYIIBI 3JIEMCHTAD-
HOMH cephl MOCTPOEHRI U3 BOCEMM ATO-
MOB CCPB! M UMEIOT JopMy kOpoHBL. B
JABMCHMOCTH 0T crocobd  ymaxoBKH
UMKJTHHECKH X MONEKYH OHM 00pasyroT
CAbiObl posbuueckoil cepol MM Wb
moHoxauntoll cepet. TIpH KOMHATHOR
TEMIICPATYPC MCpPBAs MOIHPUKAINUA
YCTOHYHBEE.
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TYPrHUECKUX TPETTPUATHAX TipU 0OKUre
KEJIC3HBIX WJIM MEAHBIX pPyd (IIMpHTA,
FeS,, u cynmpduaa meau, CuS) B npougc-
Cax TIOAYYEHHsl COOTBETCTBYEOIIAX MCTAJI-
10B. OH ofpasyeTcst TAKKE 1IPU OKHCIIE-
HUK * HA BO3JyX€ JETYYHX COCAHWHEHHH,
CONIEPKAIMX CCPY W BOIHUKAIOIUMX TNIPU
pacnaze pacTUTE/NbHBIX H KHBOTHBIX TKa-
dei. [IpoMbplineHanIe NpeanpUATHS exXe-
TOOHO BRIOpACBIBAIOT B arMochepy npu-
onmsuTenpHo 200 Mupi. KT cephl, a elle
oxoJio 300 MIpa. KO NOCTYnagT M3 IpH-
POJHBIX UCTOYHHUKOB.

bnaromapsa crmocobHocTH COeAUHSTD-
CA C KHCIOPOAOM JMOKCH/l CEPLlI MpH-
MEHAeTCs KaK KOIICEPBUPYIOIIEE CPECTRO
AT HEKOTOPBIX MNHILEBLIX NPOAYKTOB H
HAIIMTKOB, B OTCYTCTBHE AMOKCUOA CEPBI
KHCIIOPO/T BO3/lyXxa MOT OBl TIPMBECTH K
NPCXKACBPCMECHHOM TIOPYE ITHX 1IPOIYK-
TOB. B OpUCYTCTBHUM JaWOKCUAA cCephl
JIyutlle COXPAHSIOTCA COSAMHEHMS, OTRET-
CTBCHHBIC 34 LUBET M BKYC CYLICHBIX (QPYK-
TOB U PYKTOBLIX COKOB, J/IMOKCH/T cepbl
NPUMEHAROT B BHHOJACTTMN YAaCTHYHO [JIH

NOJABJIEHH pOCTA JHKUX LUITAMMOR
APOXKEH U OaKTCpHH, KOTOPHIE MOINN
OBl NPEBPATUTH BUHOTPAIHLIA COK B YKCYC
(32), a 4acTU4YHO Ui TIPEAOTBpALLCHUS
okucnenna *. K OenniM BHHAM JIHOKCHA
cepbl JOOABNAOT B OOMBUIAX KOMHYECT-
BaX, NO3TOMY OH YCICIIHO NpPeAoTBpala-
€T OKMCJIGHUE CBETJO-XKENTOTO NMUTMENTA.
[TyTem CxHTaHUs Cephl YETOBEK MPO-
H3BOOUT OrPOMHOC KOJMYECTBO AUQOKCH-
Ja cephl, UCIOIB3YIOLIETOCs MIJIS 110J1yYe-
HUs cepHoit kucnothl (10). s aroro
MOJICKYJIbi CEpbl B HPHCYTCTBHMH KalaJiH-
3aTOpd * RBOMIAT B peakilio ¢ aTOMAMH
KHCJIOPO/Ia, B pe3ynsTare Yero Gonbluad
4aCTh JAMOKCH/JA NPEBpPAIAcTca B TPH-
OKCHA cepsl. bea katanuzaTopa T4KOE
IPCBpAaILEHHE MPOUCXOANT OUEHB ME/UJICH-
HO, KaK, Hanpumep, TpH OKHUCIEHAU
aTMOCHEPHOTO JIMOKCHIA CEPbl B BOAM-
HBIX Kamiax. TpuOKCHA cepbl IHEPTHYIO
pearupyer coO MHOTUMM BEILECTBAMM H
00BIYHO Ccpa3y Ke 110CcHe 0DPa30BaHNKA €ro
TMPEBPANIAIOT B CEPHYIO KHCIIOTY.

CEPHASI KUCJIOTA (10) H,SO,

CepHas KHCT10Ta (R UMCTOM BHJE TIpEd-
cTapiaaolIas codoil BA3KYHO, MACNSHMUC-
TYIO XMAKOCTL) IO TIPAMEHHMMOCTH TIpe-
BOCXOIHNT RCE IPYIME XUMUKATHI; HI OOHO
JAPYTO€ BELIECTBO HE IPOM3BOLUTCH B Ta-
KOM OONBLINOM KosndecTbe. (XAMAveckas
OPOMBILLIEHHOCTE HPOV3BOAMT DONbIlee
YHCIIO MOAeK)4 AMMHAKA, HO MOJeKyna
TIOCNEIHET0 HAMHOTO JieT4Y€ MOJIEKYIbl
cepHoit KucaoTel.) CepHas KHCIOTa IIpH-
MEHAETCA Hd TOM WY WHOM JTane nojy-
qeHs TOYTH modoro npoaykra. CepHas

KHCNOTA HACTOJILKO BaxHa, 4ro o0neMm ee
IrOAOBOrO TIPOU3BOACTBA MOXET CIYXHUTh
MEPOH CTENEHH MHAYCTPHUATH3ALUH TOCY-
JapcTBa ¥ €0 aKTMBHOCTH HA MMPOBOM
puinke. B mocnenHee BpeMs, BIIpoveM,
HAMETUJICS CABUF B cepax HCNOIb3OBA-
HUS CEPHOM KHUCIOTBI; Tenepb OOMBINYIO
€€ Y4CTh MPUMEHSIOT IS IIPOU3BOCTBA
docharubix ynoOpenuit, a noBepxHOCT-
HYIO 0DpaloOTKy cTanv d4alle oCyIHecT-
BISFOT C MNOMOIIBK COJIAHOW KHCIIOTBI.
CienoBaTenpHO, B HAIE BpeMsa 00meM
HPOH3ROJICTRA CCPHOM KHCNIOTHl TOBOPHUT
ckopee 00 YpPOBHE pa3BUTHs CENILCKOTO
XO39HCTRA, 4 HE TTPOMLINNIEHHOCTH.
CBpHaH KHCIOTa MOXE! BBIIAOATD C
JOXKJAEM, MUMEHHO TaK POXIAIOTCS Kuc-
aomubie doxcdu. B Takux cnyvasax cepuas
KMcnoTa o0pasyercs B aTMOCQEPHLIX BO-
NAHBIX Kaneibkax B pe3ydabrate OKHcie-
ausg MMoKCcHAa cepsl (8) Ao Tpuokckaa (9).
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DT royoxdbepHEe (MOPCKHE MOJLIFOCKH), JAMMINASCH, BRIACIHIOT CEPHYIO KHCIIOTY.

OKCH/]1 A3OTA (11) NO 3TH OKCH/bi 00pa3yioTCa B pe3y.ibTa-
AAOKCUA A30TA (12) NO, T¢ COCOAHHEHHS Aa30Ta ¢ KHCJIOpPOAOM B
KamMepax CIOpaHUs U IOpsYHX BBIXJION-
HB{X Fa3aXx aBTOMOOMNBHBIX M caMONCT-
HBIX [BATaTesell; B TAKOM ciiyMae HX HE
Pa3JIHYAIOT M CYMMY OKCHJIOB a3oTa 000-
3HavaroT cuMBoioM NQO,. O8biyHO CHA-
yana o6pa3yeTcs OkCua 410Ta, KOTOpBIH
BMECTE C NPOAYKTOM ero JajbHeH11ero
OKHCJIEHHS, TMOKCHIOM a30Ta, HaKariH-
BAaeTCS MEpeJ]] pacCBETOM H B Yackl HaH-

(1)
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6onee HHTEHCHMBHOrO aBTOMOOHIBHOTO
NBrxenus. Ha pacceeTe, Korja cosHed-
HAA paauanud HavMHAeT HHAYIHPOBATD
XUMHYECKHE peaklUHH, obpalyeTca Takxe
030H (5).

HAnokcun azora npeacrasiaser coGoit
TSOKEJIBIH OpaHIKEBO-KPACHLIA ra3; BMECTE
¢ MACTHLAMH [biMa OH 00YyCIOBIMBAET
uBer cMora. [IpHYMHON OKpacKH Kak NH-
OKCH/a a30Ta, TaKk H MHOTHX [IpYrux
BEIICCTR, NPHIAOIIAX HAILEMY MHPY BCIO
€ro HEMOBTOPHMYIO TPEJECTh, SABIIACTCS
Mpouecc nocsowenusa csera. B pyrux
CAYUAAX OKPACKA MOXET OBbITh BLI3BaHA H
APYTHM OPOULCCOM —3MHULCCcHer * (T.e. He-
nyckanueMm) cmeta (c. 27), B TOM vHCIe
3MUCCHEH CBeT4d PACKAJICHHBIMH TelaMH.
Ha c. 172 Me1 006bscHHM, KaxuM ofpa3oM
BOIHHKAET OKpACKA 0PH TOIIOILCHHK
CBET4, 2TQ OOBACHEHHE B OJTHHAKOBOM

cTeneld OTHOCHTCS KaK K JHOKCHAY a30-
T4, TAK H K OKpacKe PacTCHHIA.

bonninue konuuecTBa OkCHAA a3zoTa
NOJYYat0T B TPOMBIIUICHHOCTH B HPO-
M3BOJCTBE a30THOU KucioThl (13). B orom
NpoLecce UCXOJ/IHBIM BEIECTBOM ABNACT-
ca ammuax (7), KoTopslil BBOIST B PedK-
LHKO ¢ KHCJIOPO/IOM B OPUCYTCTBUM K4Ta-
muzatopa *. [lo cytn jena, 1akast peak-
uus npejctaBuaser coOol ynpasiseMoe
ropelne aMMHakd, TpH KOTOPOM OJHH
ATOMBI KHCJIOPO/Id YHOCAT OT aMMHaKa
ATOMbl  BOJOpPOJA, MpeBpallasch TpH
3TOM B MOJIEKYJBl BO/IBI, 4 IPYTHE COC/IH-
BHAKOTCA ¢ 4TOMOM asortd. Ecau obpa-
I0BABIUMICA OKCHMJ a307Ta OXNMaauTh H
CMEWATL ¢ HOBOH NOPUHCH KHCI0poAa,
TO €r0 MOJIEKY/Bl [PHCOEINHAT elle M0
OJTHOMY 4TOMY KHCIOPOAA W NPEBpaTsT-
¢ B KOPUYHCBBIH [HMOKCHJ] 430Ta.

A30THAA KHMCJIOTA (13) HNO,

B atMocdepe azoTtHas kuciorta obpa-
3YETCS 11PH PACTBOPEHUH JIMOKCHTA 230Ta
B BOJIE; B TAKHUX CNY4dsX CMYCTH HEKOTO-
pOe BpeMs OH4 BBLINAZIAET HA 3eMII0 KaK
COCTaBHasi YacTh KHCIOTHBLIX IO AeH.
YUucras a30THAg KHCIOTA MNPEOCTABIAST
coDOHi OecUBETHYIO XHIKOCTh, 3HAKOMAHA
M0 MKONBbHLIM nadopaTophbeiM paGoram
CONOMCHHAN  Okpacka  pasDaBleHHOM
a30THOH KHCJIOTEH 00YC/IOBNEHA MPHUCYT-
CTBHEM JMOKCHIA a30Ta, o0Gpa3syrollero-
CA TpPH €¢ YaCTHYHOM Pa3iokeHHH. B
NPOMBIWACHHOCTH  A30THYKY  KHCJIOTY
HONYY4l0T  pacTBOPEHHEM B BOJE
JMOKCHIA a30Td, KOTOPLIH B CBOIO Que-
pelb CHHTE3UPYIOT OKHCICHHEM dMMH-
axa.

A30THas KUCIOTA SBNSETCA MCXON-
HbIM BENIECTBOM IITH NOoNy4Y€nua rumpa-
mog — UOHBBIX COCAMHEHHH, COoepKaLIuX

HUTpaTHbiH won. K ux 4ucny ornocutca
HuTpaT ammonus (NH,NO,), ummpoko
[IPHMEHSIOLHIACA B Ka4yecTBe yA0OpeHus,
MNOCKONLKY OH COJIEPXHUT OveAh MHOro
a30Ta H, NOJA0OHO MOYTH BCCM HHTPATAM,
XOpOLUO pacTBopserca B Boge. PacTeopn-
MOCTH HUTPATOB SBIASCTCA TPHYHHOMA
TOrO, YTO B MHHEpAIax H I'OPHBIX 1IOPO-
JdX OHH BCTPEYAKOTCA PEAKO, T4AK Kak
NONPOCTY BBIMBIBAIOTCHY BOJAOH. MCKIHO-
YeHHCM  ABAACTCH  YHJIMHCKAs cenauTpa
Chile salpeter (HUTpaT HATpHSA, COMEPXA-
HIMHE TpuMecH), OONBIINEG 3d/CKH KOTQ-
POH HMEIOTCH B MYCTBIHHBIX paifionax
Unnn. Ee npoHCXoX/IeHHE TOYHO HE H3-
BECTHO; BO3MOXHO, YTO ITH 3aJleXd 00-
pa3oBalMch, B PE3y.bTATE pPa3jl0OkKEeHHS
OCTAHKOB PACTUTCABLHLIX H XHBOTHBIX
opranusmoB. B kavecTre ynoOGpenus panee
NPUMEHNIN  TAKKE I'YaHO — OTJ/IOKEHUS,
cojcpxaime kak ¢ocedop, Tak ¥ nuTpa-
Thl. 'yaso npejcrasiger coboil 3KcKpe-
MEHTHI NTHL, MHTAOLHXCA pHIDOH; DoNb-
1IKe KOJHMYeCTBa ryaHo obOHapykeHbl HA
CYXHX CKajIMCThIX OCTpOBaxX BONW3M ne-
pyaHckux Geperos.

Fcnu B Morekyne a3oTHOH KHCHNOTHI
4TOM BOJOPOJA 3aMEHUTE HA d4TOM YIJie-
posia (H CBA3AHHBbIE C HUM JApYTHE YrJie-
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PolHbIE ATOMBI), TO CBOHCTBA MOJIEKY B
HamensiTcsi pajMkabHEHIHUM 00pa3oM.
Y1061 NOHATH, YTO WMEHHO MBI UMEEM.

37E€Ch B BHAY, JOCTATOYHO O3HAKOMHTLCH
¢o croificTRaMu TpuHuTpoTOnyona, THT
(154).

MEPOKCUJ BOJOPO/IA (14) H,0,

Brenenne B MOJEKYNy BONBl  eInE
OHOTO 4TOMA KHCIOPOAYL MAJIO HU3MEHS-
€T (U3MYECKHe CBOHCTBA COOTBETCTBYHO-
Inero coeaMHEHHs, HO 110 CBOMM XMMHYCC-
KiHM CBOHCTBAM  1IEPOKCHI  BOJOPOLA
(panslire ero Ha3LIBAN TAKKE NIEPEKHCHIO
BOJOPOA4) PCIKO OTJIMMACTCH OT BOJLI
Tepokcun BOAOpOaa ABISAETCS MOUIHBLIM
OKUCIKTENIEM; MPH KOHTAKTE C HHM pas-
bywacrcs OONBIIMHCTBO OPTABHWYCCKMX
Coenunennid. C 31HM CBOHCTBOM NEpOK-
CHa BOJAOPOAA OTYACTH CBA3aHA €ro
bOoNL B 3aIpA3HEHAE aTMOCHICPBI: KOT/1a B
thoToxuMHuueckoM cMore oOpa3yroTes
(parmMcHTHI ICPOKCHAA BOAOPOAA (TaKue,
kak HO, y HO), onu aTakyrOT MOJICK YLl
NPoAVKTOB HEMOJHOTO CropaHWs TOILIH-
Ba ¥ NpeBpalAIOT HX B JAKPDHMATOPL
{cne3oTouuBblie BemiecTha), HaOpUMeEp B
TTAH (15). Boicokas XMMHYECKAst aKTHB-
HOCTh NEPOKCHAA BOJOPOIA HCIIONL3yeT-
€A, B YACTHOCTH, NIPH TPHTOTOBICHUH
CpencTB i 00ECUBEYNMBAHHA BOJIOC, A4 B
Gouee xpynmHoM Macritade — aist orbenu-
Bauusg OymMaxnoH uyabnb.. Otbenusaro-
MKe CBOWCTBA NEPOKCHIA BOAOPOOA CBS-
3aHEI C CTO CIOCOOHOCTBIO OKHCISATL H

pa3pyiath NUTMEHTHl, B TOM YHCIE Me-
naHuH (142), orBETCTBCHELIN 34 LUBET Yep-
HbIX, KAUITAHOBBLIX H €lile ©oJiee CRETIBIX
BoJioc. YacTto oxpacka oOyclioBNieHa MoO-
JEKVIAMH, B KOTOPBIX HMEHOTCS UeNnOuKy
ATOMOB  VIJIEPOJd C HEPSAYFOILHMUCH
NPOCTBIMH ¥ ABOWHBLIMU CBA3SMH. Moue-
KyJia IEPOKCHId BOIOPONA aTAKYET JIBO¥-
HRIC CBH3M H TIOCJE pa3pbiBa OOHOH HX
HHMX BHEIPSACT CBOH ATOM KHCI0POAA Me-
KAV aTOMaMHe yriepoja, o0pa3ys Tpex-
YACHHBIA LIMKJI

A

Ha3bIBACMbIR dn0KCuOHbiM Koabyom. Tlpu
HapYyLICHHK YEPESAOBAHHA IPOCTHIX W
IBOWHLIX CBA3EH OKpackad dcyesaet. llep-
OKCHJ BOJIOPO/IA BbIFOAHO OTJIHYAETCH OT
NPYTUX OTOETUBAIONINX ATEHTOB, HATPH-
Mep XJI0pa, TeM, YTO NPOJYKThl €ro pas-
JIOXKCHWSI -- KHCJIOPO ¥ BOJA — HE ABJIAKOT-
CAl 3ATPAIHAIOUHMHU BEINECTBAMH,

Mez coaep)HT CEI0BLIE KOJIHYECTRA
nepokcyaa BOROPDJAA; B 3TOM CIy4ae OH
AIBIISLETCA MPOJYKTOM AKTHBHOCTH dhep-
MEHT1a *, OKHcJfwolere rawxosy (79).
NMenHO ¢ ero npHuCYTCTBHEM CBA3AHO
W3BECTHOC AHTHOHOTHYECKOE ACHCTIBHE
Mead, dnaroaapa veMy Mej NpHUMEIsI
paHee npH nepepsske pad. CymiecTBYIOT,
OIHAKO, JIyMlIHE KW O0Jiee TUIWEHHUYHBIC
UCTOYHHUKH [E€POKCHJIa BOAOPOJA, HEM
N4eNbl.
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MEPOKCUALIETHJIHMTPAT (15) C,H,O,N

<
o—0
\
NO,
'
Mepoxenanerunuurpatr (IMTAH)-310

TAaK0e NPOM3BOMHOE NEPOKCHIA BOMOPO-
14, B KOTOPOM OJIMH atOM BOJOpOAA
sameutex Ha rpynay CH, —CO—, a npy-
rod na rpynny —NQO,. Obnanarouige
NePOKCHARBIM 3BcHOM —O— 0O —(14) u
OPYrHMH 4TOMAMH KHUCIIOpO/Aa, MOJICKY-
nel [TAH jonxHbLl ObITh 4pe3BblvaliHO
AKTUBHBIMH.

[TAH obHapyxen B fOTOXUMHYECKOM
cMore. UH ABISCTCS MOUWHBIM JakpUMa-

TOPOM; HMEHHO OH BBI3RIBAET Pa3fpaxc-
HHE CIIM3HCTOM ODOJIOYKH [J1a3 BO BpemMa
cmora. JlakpumatopHeie cpoiictea [TAH
O0YCNIOBJIEHBI TEM, 4TO B OTBET HAa Cro
MOSBJICHUE CJIE3HbIE NMPOTOKH BLIAENAIOT
CONICBOM pacTBOp (B COCTAB KOTOPOTO
BXOAAT W padIMYHLIE aHTUTENA Ha TOT
CITyHqaM, ec/IM 4yKepOAHOE BEIeCTBO HeceT
U DAKTEpPHANLHYO WHQEKLHIO), NbITasCh
CMBITE Hempolrendoro rocra. [TAH 06-
pasyeTcs Ha SPKOM COJTHCYHOM CBETY H3
(¢parmMeuToB HECTOPEBILEr0 YrieBOJA0-
ponHoro Touiea (20), IBASHOLUXCH MC-
Tounuxom rpyunr —CH;, xucnopona,
obGecneyusaromero 3peHo —O—0O—, u
MOKCHa a30Ta, U3 KOTOPOro ¢gopMupy-
erca rpynna —NQO,. ITAH B ocHosnOM
OTBETCTREH 33 TOT YIEPD, KOTOPBIH CMOT
NPHYHHAET PACTUTEIBHOCTH; Os1aroaaps
OUEHb BHICOKOMY COAECPKAHHK) KUCIOPO-
na [1AH Bbi3biBaeY oxuciaeHue * {(no cytn
oena, YacTHYHOE CropaHue) Jiodoro
OPraHUYeCcKkOrO BEIIECTBA, C KOTOPBIM OH
KOHTAKTUPYET.



Tonnuso,
KMPbI 1 MacJia

MULLUIbHEIC TYILIPEKE MCKAY CTEK-
JAHEHBIMH TJACTHHKAMH.

Teneps MBI mepeiizieM K W3YUEHHIO OCHOBHBIX THIIOB MOJEKYJl, KOTOpPHIM OyAeT
yaeJeHO BHMMAaHME BO BCEX OCTABILIMXCH pazjeinax KHHMru. Ilo3naxoMMBIIMCL ¢
OPTraHHYECKUMM MOJIEKYIAMH, Bbl HAMHETE MOHUMUTH, KAK M3 COCAMHSIIONIMXCS TIIaB-
HBIM 00pa3oM Jpyr ¢ JApyYroM aTOMOB YIJepoJa BO3HHKAlOT CJOXKHEHIIHE CeTH.
MpotoTHIOM BCCX OPraHMYECKUX COCAMHEHMHE MOXHO CyHTath MeTaH. M3 meTana (no
Kpaineit Mepe TeopeTHUeckd) MOXKHO cOpMUPOBATL HEMH, KOJbUA U CETH CBI3AHHBIX
YIJICPOIHBIX ATOMOB, K KOTOPBIM MOTYT OBITh NPHCOEAVWHEHBI ATOMBI APYIHX 3JIEMEH-
TOB, B IEPBYIO OYEPEAL KHCIOPOAA.

Muorue MOJIEKYJILI, KOTOPEIE C TOUKH 3pEeIUs UX CTPOEHHs MOXHO PacCMATPHBATD
KaK NPOH3BOIHBIE METAHA, HMCEOT B HAHICM MMPE OTPOMHOE 3HAYEHUE; OHH HCMOJIb-
YIOTCS B [IPHPOIE, CUHTEIUPYIOTCA U MOAUPHIMPYIOTCA HA [IPEOIPHATUIX XHUMHYE-
CKOit NMPOMBLINIIEHHOCTH W HPUMEHAFOTCS KaxThiM W3 Hac., HekoTopeie m3 HUX
TIONPOCTY CKHUraroT Kak ToMIHBo. J{Ba A0BOMBHO OOBIYHBEIX, HO OYCHL BAaXKHBIX THOA
MOJIEKY:T CHMPThl W KApPOOHOBBIE KUCJIOTHI— HCHOJB3YIOTCS NPUPOJAOA M XHMUKAMH
JUIE CO3TaHuA XMMHYCCKHX CBA3CH MexAy LUensiMH YriepoiHbXx aToMOB. Bl BCcTpeTH-
TeCh ¢ UX COYETAHHMEM (CIOXKHLIMU »hupamMu) B pa3JiMuHBIX pasjenax KHurd. Crox-
HBIMH 2pUpaMHi ABJAOTCS KUPBl U MAacIa, KOTOPbIE BBIIO/IHAOT GYHKUMH ITHINEBOTO
pe3epBd HAWEro OpraHU3Mi, KOTOpbie B TE€YCHHE XH3HM Mbl HoTped/igeM TOHHAMH H



Tomnupo, KKHPLE A Macaa

OT u30bITKa KOTOPBIX HAM HE BCerja
YHAETCA TOJNHOCTBIO HM30aBuThes. Heko-
TOpPbIE KUPbl HEJIOBEK paculcnaseT; Ha
npUMepe NpOAYKTOB PACLISNIEHHS BbI
YBHAMTE, KAK XUMHUKAM yjiaercs Moandu-
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HUPOBATH MOJIEKYJILI TAK, YTO OHH MOTYT
4aXBATHIBATL JACPSIHEHUA H, COXPAHAA
PACTBOPHMOCTB B BO/IE, BBLINOJHATE POJIb
MbLIA.

ITpupoaubiid U CXKRKEHHBIH

B 50-¢ roab!l HALIEr O CTOJIETUS RMECTO
MCKYCCTBEHHOTO Ta3a, [OJYy4YdeMoOro Hu3
YIJis, CTAJM WHPOKO MCIOJIL30BATE IPH-
POJINEBIR ra3, COUEPKANMUCA B MOPUCThIX
ropHeiX nopoaax. B Hawm gy upupon-
HBIM ra3 nepekaiuBaroT 1o tpydonposo-
JaM, TIePeCEeKAOIMM  LC/IbIE CTpadbl H
KOHTUHEHTbI. BONbIUyO 44CThL 3TOrO Ta3a
CKUTAIOT JUIS OTOTNEHHSA XWILIX H TMpO-
H3BOACTBEHHBIX 3IaHHM, HO JACTHYHO €TO
UCTIONB3YEOT M KaK ChIphE /IR CHHTE3a
OPTaHWYECKUX COeIMHEHUH. B aTom pa3s-
JeNEe MBI PACCKAKEM O HEKOTOPbIX THITHY-
HbIX KOMIIOHEHTAX HPUPOAHOTO W CWKH-
)CHHOTO HE(TAHOTO Ta3a, KOTOPLIM, B
YACTHOCTH, 3ANONHAIOT Ta3zoBble 0aio-
Hbl, IpPAMEHSEMble TaM, KyJda TPYAHO
NOJIBCCTH NPUPOAHLIA ra3. Bee pacemar-
pUBACMBIE 3/1eCh MOJIEKYIIbI  SABISHOTCS
yeiaeapdopodamu, T. €. COeIMHEHUAMY, CO-
AEPKALIMMH TOJBKO VIJIEPO/ ¥ BOAOPOA.

Hpupoauelid ra3, kak W HepTh, 00pa-
30B4JICA TIyTEM pacnaja OpraHAYeckKHX
BEILECTB, BO3MOXKHO, B Pe3VJbTATE XH3-
HEACATCABHOCTH OaKicpuit (TOYHEE, M-
aHo0aKTEPHIT), OTPHIBAKOIIUX OT OPraHu-
YSCKMX COCAMHCHHMH ATOMBI KHCIOpOa
B TakuM oOpazoMm 0O0pa3yrolMX 1lIENU
YINEROAOPOAHBIX  MoJiekyd.  Urobwl
TaKOH MUKPOOUOIIOIHHIECKUH  TPOIIECcC
npeodnanan HaJ OKHCIEHUEM, HEOOXO -
Mbl OYEHB BBLICOKAS CKOPOCTL o0pa3oba-

HePTAHOU ras

HUS OPraHUMECKHX BEIISCTB M HU3KAA
KOHICHTPALUA KOHKYPHUPYIOUIErD KHUCIIO-
pona. Takne ycnoBusa CO3NAKOTCA B OCa-
JIOURBIX TINACTAX B MPHOPEKHBIX BOJAX,
rAC M300MIYI0OT MOPCKHE OpPraiH3Mbl.
[Tog BIAMSHWEM YIUIOTHCHUSR CPA3ICROTO
O0CAJIOYHOT0 1acta obpasyioluecs yrie-
BOJOPOMAbI B KOHIIE KOHILOB BBITECHAIOTCA
B COCETHUE NMOPHCTHIE TOPHBIE TIOPOILI —
Yalle BCETO B IIECHAHHKK (MACTHAlbLI KBAPIA
W CUIHKATOB, CBAI3AHHBIC CWJIMKATHBIM
UM KaPOOHATHBIM TIEMEHTOM) HJIH B M3-
BECTHAK (kapOouat kanelmg). Tloreps
YUIIEBOAOPOAOB 34 CHCT WX MHIpPAUUH B
BCPXHHE C.IOM NPeJOTRpALLACTCS, €ClH
HaJ1 MOPUCTON ropHO# NOpoOAOH pacnoJa-
TACTCH HCIIPOHMIAEMbIH TUTACT, TUITHYHAS
JIOBYLUKA JAJiA YIIIEBOAOPOIAOB COCTOUT U3
ANMUK AUHAAGHOTE  cKAaOKi  (CKJIaJIKH
CIIOEB TOPHBLIX 00poA, oOpalleHHOW BhbI-
HYKITOCTBK) BBCPX), B KOTOPOH NMECUAHHK
HMOKPBIT  HEMPOHWULAEMBIM  TAHHUCTHIM
clanneM (TOHKOMW3MENBYEHHOR ocaaou-
HOU ropHoOM nopoaci, obpa3oBasLieiics B
pPC3yNbLTATE YIUIOTHCHWA M YaCTHYHOM
nepekpuctamisaudn rml). N'azoobpas-
HbIC YIJIEBOAOPOJIBI 3aHHMAKOT REpPXHHUE
ITAKH MOPUCTON NMOPOJILL, HUKE PACIIOA-
racrcs HedTb. 34NOJHAONAA  OCTAB-
yecs mopbl NOPOAL M [UIABAKOIAS HA
CIOC BO/AbI, KOTOpasi 3aJerder B nopax
HWXKHETO DTaXa MOPO/IbI.

METAH (16) CH,

Monekynbl, NOCTPOEHHBIE W3 OLHOTO
UEHTPAJIBHOIO aTOMd 3JIEMEHTA, BOKPYT

KOTOPOI'O PACTIONONEHBI ATOMKI BOJIOPO-
N4, MPOCTbI, HO OME€Hb BaXHbI. CaMbIM
HAriSAHBIM TIPUMEPOM TAKMX MOJIEKYA
SBIISICTCH MEPIaH, B KOTOPOM POk UEHT-
PANTLHOTO ATOMA BBITIOJIHACT a4TOM yrJe-
pona [0 NPOUCXOKAEHUM HA3IBAHHSA CM,
pa3jien, MOCBsAlEHHBI MeTanony (26)].
TTockonbky B TeTpasapuyecKOl MOJICKY.Ie
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METaHa C ATOMOM Yriepoja CBI3aHbl ye-
THIPE aTOMa BOJOPOSd, CHOCOOHOCTH
VUOJepoa 0Opa3oBLIBATE CBS3W  ITOJI-
HOCTBIO HCNOJib30BaBa, B TO %C Bpems,
KaK Bbl YBHAUTEC HUXKE, METdH MOXHO
PACCMATPHBATE B K&24C€CTBC NPEALICCTBCH-
HHUKa BCEX OPraHHYECKHX COENUHEHHH, 00-
PA3YIOLIMXCA [IPH TOCNEIOBATEILHOM 3a-
MEHE AaTOMOB BOAOpPOAA Ha JIpyTue
aTOMBI U rpynnel aToMoB, Takum obpa-
30M, UPOCTAS, iaKe NPUMHTHEHAR MOJIE-
KyJjia METaHa ABJSETCH POJOHAYAIBHHIEHR
CcaMoT0 DOJIBIIOTO KJIACCA COEAMHEHHIH.
MeTan npenctaniaser coDOW HETOK-
CUMYHBIHK TOprouui ra3 HGe3 uBeTa U 3amaxa.
Metan - 310 B KakO#-To crenenu Oecno-
PAAOYHO JABWXKYILHECS ATOMBI Yrilepoaa C
TEM OTJIMYHMEM, YTO OKPYXKAOIIAS KaxX-
JIbi aToM yrnepoja o0oJiouyka aTOMOB
BOJIOPOJA  MCKIIOMACT  BO3IMOXHOCTH
peakiHy OJJHOTO ATOMA € IPYTHM U 00pa-
30BaHWA TBEpAOre yriepoaa. B ecrecr-
BEHHBIX YCAOBUAX MCTdaH ofpa3yercs He-
KOTOPHIMH  OakTepusMU, CIIOCODHBIMH

OTIIENJIATE ONUMH 4aTOM Yricpogaa oT

YCBAMBACMKIX HMH OpTraHWYeCKHX Be-
LECTB; E€CJIH 00pa3yiollUics MeTan He
3aXBATHIBAETCH TOPHLIMH TIOPOJAMH, OH
MOXET BBLIJAEIATHCA B BUJAE TAK HA3bl~
BAEMOro fotomuoza 2aza. Metan gpns-
€TCH OCHOBHAIM KOMIIOHEHTOM HPHPO-
HOTO ra3a M COCTABI™ET OKoJo 95% raza
U3l  AMEPHKAHCKHX  KOHTUHEHTAJIBHLIX
MECTOPOXACHUH, 75% raza U3 Texaccko-
ro MectopoxaeHus ¥ okono 70% men-
CHJILBAHCKOFO rasa.

B razoBoM miIdMeiid, B KOTOPOM
METAH COCOUHSETCS C KHCJIOPOIOM, Mo~
CIEIHWA OTIIEILISET ATOMBI BOAOPO/d OT
TETPAIAPUYECKUX MOAEKYJT MeTdHa, ob-
pa3sys MOJACKYJibl BOALI (6), a8 ocraBinuiicy
aTOM YIJiEpoda TAKKEe TPHCOSTUHAET
aTOMBI KHCIOPOAA M IpEepalidercs B
IUOKCHA yriepoaa (4). 3eneHoBaTO-rOJIy-
DOt {BET MIAMCHH OOYCJIORICH SMHCCHECH
IHEPTETHYECKH BO30Y®IEHHBIX MOJIEKYA
C, n CH, Ha xopoTkoe Bpemst obpaszyro-
wuxca 8 xode roperus. llpu nenocratke
BO3/1YXd YIIICPOJA MOXET OKHCHATLCA HE
ITOSIHOCTRID, TOTAA 0Opa3’yrRTCHd MOHO-

Liper razosoro nuamers oOyCIOBIICH
IWEPreTHUCCKM BOIDYKMERALIMK 4TO0-
MAMU M MOJSCKYNaMH, BHICBODOXK:
JNA01HME  WiGBITOMHYIO JHEPIHIO B
BUE CBETA.
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okcua yriepoaa (CQO) w uecropentine
HACTHIERL  yrjepojia (caxa), NpPeACTas-
AAOLIKME COOOH MMNIMAPALI COeOUHEH-
HBIX [PYr € APYyromM aToMoB. B Taxux
YCAOBHAX MAMS CTE2HOBUTCH XXEJITHIM, a
CBCT MCNYCKAETCH I1aBibiM 0Opa3oM pac-
KaNCHHABIMHE YacTHnamMu yrikpona.
Fonyboit u 3emnedblit 1peTa MeTaHO-
BOTO IUIAMEHH 0OycnoBneHsl BO30YXje-
HMEM D3JICKTPOHOB H WX TNepexoJ0M Ha
HOBBIC, 0OraThle OJHepruel YpPOBHH B
Mojaekysnax C, m CH. Bo30yxaeHHbIE
3JIEKTPOHBI BO3BPALLAKOTCH HA HCXOJHbIE
YPOBHH HONTH MTHOBEHHO; MPH ITOM H3-

OBITOYHAS 3HEPTUS BHICBOOOXKOAETCS B
BUOC CBETA. AHAJIOrMUHBIK npouece npo-
UCXOJIUT TIPH NPONYCKAHHA 3JIEKTpHUEC-
XOro pa3psiuia weped apros (1) u Heon, a
pa3iHyHble 1BETA HCIYCKAaeMOrQo CBeTa
00YC/IOBJIEHBI BBLICBODOKACHUEM PAZHOTQ
KonHuecTBa sHepruH. ['onydoi 1 3eneHbid
neera ceera, mcnyckaemoro C, u CH,
rOBOPAT O TOM, 410 B 3TOM Cly4yae Ipu
BO3BPAlLEHHH 3NEKTPOHOB Ha HCXOOHBIH
YPOBEHBb BBUJICIACTCH DONbILIES KOJIHYLCT-
BO 3HEPIHM, UeM B ciyvae 3eKTpuye-
CKOro pa3psga B HEOHE.

ITAH (17) C,H,

Tenepb MBI HAYHEM  LIOHEMHOIY
YCIOKHATE MOJekyay Metrana. JIna nHa-
Yd/1a MOXHO, HANPUMED, Pa30PBaTh OJHY
caa3zt C-—H u nomectuts MeEXAV ato-
MamH yrjicpolda m BOIOpOZa rpynny
- CH, DTOT YrIeBoAopoad, UYTh
Bonce CnoXHLIH, YeM METaH, Ha3bIBAIOT
smunosm. Ha ero npumepe Mbl Bnepsble
CTANKUBAEMCA CO CIIOCODHOCTBIO aTOMOB
yriepoja COedUHATLCA APYr C APYIOM;
UMeHHO Onaromaps JTO# COCOBHOCTH
MOTY1 OOpa3oBbLIBATECA HeBOOOpasHMoO

CJIOXHBIE MOJICKYJIbl OPTAHUYECKOIO MHpa.

DTaH, TpeacTaBnsOilUi coOof ras
Bbe3 usera m 3anaxa, cocrtarnser 30%
IpUPOAHOTQ ra3a u3 [leHcUunbpBaHME, €TO
T00OLIBAIOT TAaK¥e M3 HEPTAHBLIX CKBAWHUH,
Monekynel  3TaHa  B3aHMOJACHCTBYIOT
IpYr C APYI'OM YYyThb CUJIBHEE, YeM MOJie-
Kyllbl METAHA (YCHSICHUE MEXMONEKYNAp-
HbIX B3aMMOJICHCTBHU — OOBIYHOE ABJICHUE
NPH YBEAHYSHHUH HUCIa ATOMOR, a ClIefo-
BATENLHO, U 3JIEKTPOHOB B MOJIEKYJIC), H
XOTH IIPH KOMHATHOM TEMIEpPaType OH
SABJIACTCA TA30M, 3TAH KOHJCHCUPYETCA B
AKUIKOCTH pH Oosiee BLICOKOH TeMrmepa-
type (—89°C}, uem Mmeran (— 162°C).

Hamroro BaxHee 3TaHa ero OJidxaii-
WYH ananor 3Tuiien (47), B KOTOpLIH ©
npespailatoT OONBIIYK YacTh 3TaHa, CO-
JIEPXKALLEroca B NPUPOHHOM Taze (eciu
NOCJIEAHHI HE CXHUraroT).

NIPOIAH (18) C,H,
BYTAH (19) C,H

3

(18)

4~1204

(19)
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[Iporae M 6yTdaH SHRISIOTCH OCHOB-
HBIMH KOMIIOHGHTAMH TPaHCIOPTUPYE-
MOro B OaJulOHAX CXHXEHHOIO (HE(T14-
Horo) raza. O6a coeMHERUA MPH KOM-
HATHOH  TemiepaType OpPEACTABASIOT
co00# rasel, HO OyTaH IPEBPALIAETCH B
xuakocTh yxe nupu 0°C, 1 mosromy ban-
JIOHAMM ¢ OYTAHOM HEJIbL35i 110J1Ib30BATHCS
NPH MAHYCOBBIX TemnepaTtypax. [To sroit
HpYgYUHE OYTaH NPEUMYIUECTBEHHO LIPH-
MEHAOT B toXHBIX paifoHax CIHA, a
NPOMNaH, TeMIepaTypa KMNeHHsS KOTOPOro
NpH HOPMAJILHOM  JaBJICHMR  PAaBHA
—42°C, Haubosiee NONyISpPEN B CEREPHRIX

mrartax. byTan aBnseTcs Takxke TONIA-
BOM /UIfl T430BLIX 3dKHIANOK, B 0aNn0H-
YUKAX KOTOPLIX OH COAEPXUTCA NOA AaB-
neadeM B xkuakom Buae. [Ipw nolinom
CTOpaHM¥ Tnponada W OyraHa, Kak u B
cly4ae METaHa, B KAauecTBS KOHCUHBIX
NPOAYKTOB 00pa3yroTcs MHOKCUA YTIJje-
poJa W BOJA,

Bonee 20% nponana, nojyyaeMoro
H3 TPUPO/AHOTO Ta3a, NPEBPAINALOT B 9TH-
nen (47) n ero Gamwxkalilmid aganor - npo-
nMuneH. byTan 44cTo HMCNONB3YIOT KAk
HCXOHOE ChIPhC IS NOJIYUYCHNS CHHTC [H-
9eCKOI0 Kayuyka (64).

ben3un n yroasn

BeH3un. nonyuaemsii n3 vHedTH, T. €.
U3 KMIKUX [IPOAYKTOB TpaHc(opMalvy
MOPCKHX OPrann3MoB (00 3TOM MbI TOBO-
puim Ha ¢. 47), 4 KaMEHHBIHA yromb, Ipea-
crapi[ioumi cobol ClIPECCOBAHHLIE NPO-
OYKTBHl PA3NOKENNA APEBHUX DPacTeHMW,
ABIKIOTCA AByMHA OCHOBHBIMH BHJ3MH
UCKORAeMO20 MONAUGA HAWETO CTOJETHS.
W Hedith, ¥ Yroih He NOABEPIINHCH Adb-
HeleMy OKACAeHHIo ¥ Ojlarogaps Tomy,
YTO OHW OK43a/UCh W3OIWPORAHHBIMK OT
arMocepHOTO  KHCJIOpOoaa  TosulaMM

rophpix nmopon. Kpome toro, nedth, ne-

peroHkoi ¥ KoTopoi noJy4yarT OEH3MH, a
T4KXE TNPOAYKTHI CYXOH MEPEroHKH yrias
NPEACTABISIOT CODON BaXHeHee Chipbe
19 HEeDTEXMMHUYECKOH NPOMBILIEHHOC-
TH H UCHIONL3YIOTCH 9 NOSIYICHUS MHO-
TUX H3 paccMa rpuBacMbiX HHXKE COCAHHC-
Hu#. JIcHCTBHTEILHO, OHH YK€ COCTOST
U3 1€X CAMBIX Uenel U KoJiel yraepoHLIX
aTOMOB, KOTOpblE MOTYT BBINOJHATD
POl OCHOBHBIX CTPYKTYPHBIX 3JI€MENTOB
IpH nOCTpoenun Boliee CNOXHLIX MOJIE-
KyJl Iy TeM XMMMHMECKOTQ CHHTE3A.

Tak BLITNAHT JETKOC NEYAOE TOMTH-
BO B MONAPA30BAHHOM cBeTe. (Kpac-
Kd BOIHHKAET B DE3YIbTaTe HHTEp-
(PepeHIIME CRETORBLIX JIVYCH, MPOXOaa-
HIHX 9¢Cpes3 PAa3HYHLIC 30HEl B TOMIH-
BC ¢ PA3IHLIMH CKOPOCTAMH, W. L.IC-
JOBATENLHO, YKAILIBACT HA CYUIECTBO-
BAHWE 30H C PA3HLIMH NIOTHOCTAMH H
PA3IHBIMHE CliocoDaMu yTaKkoBKH MO!e-
Kyn.
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OKTAH (20) C,H,,

we &

a

Ecnmm ™Mbl npogoIKMM THHOTETHYEC-
KHH MNPOLECC, KOTOPLIH TMpHBEN Hac OT
MeTand (16) & arany (17), 10 MOXHO
NPUHTY K MOJIEKyJie OKTaHd. B Monekyne
OKTaH4 B MEepROHAYaNBNYO CBA3p C—H
METaHa BBEACHO cTo)bKO rpynn --CH,—,
yTo OOpPa3OBaNACh IIEHOYKA H3 BOCEMH
HOCAEAOBATENLHO CBA3AHHBIX APYT C Apy-
roM aTOMOB yrjiepoaa (OTCrO4a U Ha3Ba-
HHE «OKTaH»).

Manekynre! yriaesonopoaos, coaepxa-
e 5 -6 aTOMOB YUICPOJa, B3AUMOJICH-
CTBYKOT APYL € APYTOM HACTOJILKO CHIIb-
HO, 4TO PK KOMHATHOW TeMnepaType 1T
COCIWHEHHS IIPESACTABIAIOT COOOH XUI-
KOCTH. KOTOPbIE Y/O00HO TPAaHCIOPTHPO-
Ba1b B UuCcTepHax. Ho aTH xuakoctu Bee
ILE CIUIIKOM JIETYYH U 00NaJd10T CITHITI-
KOM MaJNoi BA3ZKOCTLIY, NMOITOMY OHM HE
MOTYT 00pa30BLIBATL JOCTATOYHO TOH-
Kdi  a3po30ib B KapawopaTope OBUla-
1€i., HAanpoTuB, OKTaH ABIsACICA UPEn-
CTABUTEJIEM COEAWHEHUI, CONEPKANIUXCH
B Denzune [4T0 TAKOE OKTAHOBOC YHCIIO,
Mbl y3RaeMm TO3/HEE NPK ONWCAHUM CO-
eqrHerds  (21)]. M3elbHOE TOIJIMBO
MeHee JieTyue; B ero cocTaB BXOAAT yrie-
BOAOPOJbI, MONEKYAbl KOTOPBIX CcoOep-
XAT OKOJIO 16 aTOMOB yrnepoaa B LEIH.
Ananor oktana ¢ 16 atomaMi yriepoaa
HA3BIBAIOT yeranom, WIH, Dosee CTporo,
2eKCaoexanom.

"

4

6

OKTaH Ha3bIBAKOT HEPAIREMEACHHBIM
Yene8e0opoooM, IOTOMY HTOQ B €0 MOJIC-
KYyJIE BCE YIJIEDOJHBLIE ATOMLI CBSi3alibl
ApPYTr ¢ ApPYYoM MOCHEeNOBATENbHO, B
ONHOH uenoyke, Oe3 passeTBieHHd. W3
ITOrO, O/IHAKO, HH B KOEH MmMepe He che-
NYeT, YTO B pedbHOH MOJIEKYJIC¢ OKTaHa
ATOMBI YIJIEPOJIa DACIIOJIATANOTCA HAa OJ1-
HOW NpsAMOH HMHWH, HANPOTUB, YIJIEBO-
JIOPO/JHAs  Lelb BCETJAa TPpEACTABIACT
OO0 TOMAHYK JIMHUIO, KOTOPAS K TOMY
Ke oDnanaer oueHbL BBICOKOW NOABUXK-
HOCTHLEO H THOKOCTBIO, TaK kak JNr000M
ATOM MOXET BpAIlaTbCAd BOKPYI CBA3NU,
COCIHHAIOLLCH €r0o C COCEAHHM ATOMOM.
[MTooToMy B O€H3IMHE O/JIHU  MOJCKYITHLI
OKTaHa CKPYYEHbl B IUAP HIM B KIYOOK
(200), ApyYrue BLITSHYTHI, HO He B nps-
MVEIO JIRHKKO, @ B 3UF3aroofpa3Hyio xpu-
Byr0 (20a), a OONBIIMHCTBO MOJIEKY
HAXOOMTCH B TOH HIW WHOW TIpOMEXY-
TOUYHOH Qopme. MoJeKyiLl Okrada no-
CTOAHHO MW3BHBAIOTCA W  BPAILANOTCA,
CKPYHMHBAKOTCH M Pa3BROPAYMBAOICH,
TIO3TOMY KaHHUCTPa € OEHAUHOM -ITO HeE
COCYA € KOPOTKUMH HaJOYKAMHU (MONEKY-
jiaM# OKTAHAa), & CKOPEe XKECTAHKA C 4pe3-
BHIUAMHO  KPOXOTHBLIMM — pa3MepoM ¢
MOIIEKYIY - OYEHb MOMABAKHBLIMH YepBAY-
KAMH.
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2,2,4- TPUMETW/ITIEHTAH (21) CH,,

AN

Ha3spanue 2,2,4-TpHMETHIMCHTAaH —OIH-
CATENLHOE, XapaKTEPH3YIOLIEC CTPYKTYPY
3TOW Moslekynbl. [Tockonbky Taxo# Tep-
MHH [pPOMO3JA0K W TPYAHONPOH3HOCHM,
OOLIYHO 3TO COeAMHEHHE HA3LIBAIOT KO-
poue (M BbIpA3UTENLHEE) uzookmarom, B
JaJIbHEHILEM HM3JIOKEHUU Mbl OyJjeM npu-
AEPKABATHCA ITOTO KE YUPOUWEHHOTO Ha-
3BaHus. (Kak H Monekysia OKTasa, Mo-
JIEKyJla M300KTAHA HMMEET BOCEML yrie-
POJIHLIX ATOMOB.)

HM300KTaH MOXKET CJIYKHTH IPHMEPOM
Pa38emMBAEHHBLX Y2A€8000p0008;, NEHCTBHU-
TeNIBHO, €ro YrJaepoaHas LEHb HMeEET
TOYKH PA3BETBICHHN U OOKOBBIE TPYITH,
HANIOMHHAIOIINE OTBETBIIEHUS KEJIC3HO-
NOpOXKHOH ceTH., OKTdH H HMIOOKTAH
AMEIOT OJIHY M TY X€ MOJEKYISPHYIO
GopMysly H, CnelOBATC/IIBHO, SBIBIKYICH
uzomepamu™, T.e. TaKUMM CO€JIUHe-
HMSIMH, KOTODHLIE HMEIOT OJHO M TO XK€
YUCI0 ATOMOB KaX/JOro THMA, HO ITH
aTOMBI CBSA3aHLI APYI ¢ APYTOM pa3jiuy-
HBIMH CIOCOOAMH.

M300KkTaH ¥ Opyrue pas3sBeTBIICHHBIC
YIIEBOAOPOALL ABJALOTCS JIYYILIHM TOII-
JIMBOM jUIS IBUTATesiell BHYTPEHHETO CTo-
PaHUR, 9€M HEPA3BCTBIIERHBIE YTJIEBOAO-
po/iel. B aBurartene nocneHue BOCIIaMe-
HAKOTCS B3PRIBOOOpA3HO (BOIMOXKHO, MO-
TOMY, YTO HMX LENH YIJCPOAHBIX ATOMOB
BBITAIIYTDBI), BBI3BIBAA OETOHALMIO U CHR-
KCHME MOTIHOCTH JABHratemsi. Pa3set-
BJICHHBIC YINICBOAOPOIbI, HAIPOTHB, CIO-
paroT Me/JIeHiee, HATPEBAIOT Ta3 B
upnayHape Oonee paBHOMEPHO W OKas3bl-
BAalOT HE MI'HOBEHHOE IaBJicHHE Ha HOp-
teHp. CnocobHOCTL cropaTh 6e3 AeToHa-
LUMH OIHCBIBACTCA OKMUHOBBIM  HUCAOM

TommBa. M300kTany c ero upesocxo,i-
HBIMH  AHTHAETOHAIMOHABIMHU  CBOWCT-
BAMH [IPHIIMCBIBAIOT OKTAHOBOE YHCIIO
100. Tentan [ero Monekyna mnoaobHa
Monekyae okrana (20), HO HMEST TOJILKO
CCMB  AT0MOB  yriepola] JeTOHHpYeT
OYeHh CUJLHO, H €MY NPUNHCHIBAIOT OK-
TanoBoe 4ucno 0. Takum obpdasom, Tom-
JIMBO ¢ OKTAHORBBIM HUCIAOM 95 MO CBOUM
AHTHACTOHANMOHHLIM CBOMCTBAM IKBHBA-
JNeHTHO cMecH 95% wu3ooktana H 5%
rentada (no oomemy).

JH3e)IbHOE TOMJIMBO XapakTEePU3YIOT
AHANOTHYHBIM yemauoebim yquciom [Le-
TaH, KaK Mbl YIIOMHHANH B pa3ziesne, no-
CBAIICHHOM okTany (20), npeAcraBasieT
cobout rekcanckan]. LleTtanosoe dYucaO
100 oTeevaeT YUCTOMY IETAHY, 4 11€TAHO-
Boe 4ucho 15 (AaM3mias Toyka Ha IKaje
HETAHOBBIX 4YMCC/) —YUCTOMY TENTaAMeE-
THIIHOHAHY, OJHOMY M3 DPAa3BETBICHHDLIX
H30MEPOB NETAHA, B MOJIEKYJIE KOTOPOro
cemb rpynn —CH, BeicTpoens! no100H0
CTOTOBKAM H3rOPOJM BJAO/Jb LENH U3
JEBATH yriaepodunix aromos. Cienyer
OTMETHUTDb, HTO [UTA AN3CILHOTO JIBHTa-
Te/Is KeNMaTe/bHbl ORICTPO Croparoiyue
MOJIEKYJIEL ¢ Hepazeemeaciibl;Mu IIETIAMH,
DT0 CBH3AHO ¢ PA3IMYHBIMU TIPUHIMNAMA
paboThl ABYX THIOB JABUraIesiei: B JH-
3eJJbHOM ABHTaTesIe TOIJIHRO Pa3Opri3ru-
BAeTCHA BO Bpems pabovero xoza nopiuHf
B JOJDKHO BOCILIAMEHSTBCS B MOMEHT
TOCTYIUIEHHsT B UHJIMHAP;, HATMPOTHB, B
OeH3MHOBOM UBHI'ATEJIEC BHYTPEHHETO CIO-
panus TOTUIHBO BBOJHTCS MTHOBEHHO B
HepUOJ], MpeHeCTBYIOIUA pabodemy
Xonmy.

Ha medrenepepabaTbiBaroiiyux mpen-
NPHATHAX COJACPKAHME Pa3BeTBJIEHHBIX
YIJIEBOJOPOAOB B OC€H3MHE [OBLILAKOT
NYTEM KaMAAuMuULecko2o pugopaunca. B
3TOM MPOLIECCE YITICBOAOPOIBI ¢ 1IPAMOWM
YIIICPOAHON NEMBEI0 HATPEBAIOT B IPHCYT-
CTBHH KaTaju3aropa *; IpH 3TOM OT He-
Pa3BETBIEHHBIX MOIEKYJ OTLUEILISIOTCA
T€ WIIH WHbIC (parMeRThl, IPHCOEIUNAIO-
IIHECA 3aTEM B APYTUX IEHTPAX MONEKY,
o0pa3ys pa3BETBICHU.
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TETPASTUWICBUHEL (22) PC,H;),

TerpasTunceuHen SABJASETCH pHME-
POM  MEMAAAOOPAHUYECKUX COCAUHEHUM,
T.€¢. TAKMX, B MOJIeKyIaX KOTOpbIX OJHA
WM HECKOJBKO OPraHHYECKMX CpyIn
CBA3@HBl ¢ ATOMOM MeTaula. Moaekyny
TETPAITHJICRHHIIA MOXHO [PEACTABMTH
cebe Kak aroM CBHHIA, CBA3AHHBIA C
yeThipbMa  amuasisimu (CH,—CH,—)
rpynmaMu; JoCiIeTHHE PacloOIOXeHbB B
yrmax rerpazapa. Momnekyna (22), B cyti-
HOCTH, npeactasisier c¢ofoid  atoMm
CBHHLUA B IUIOTHOM YIJIEBOJOPOJIHOM
OKPYXEHHHU.

[TpakTueckas I1€HHOCTE
TETPA3THICBMHLIZ CBS3aHA HE C €ro
aTOMOM METJNa, a ¢ TEM, YTO OHH
MOTYT CINYXKUTL HCTOYHHKOM 3THJILHBIX
rpyun. CBs3d YIrJI€EpoOA —CBHHEL HE OTJIH-
YAKHOTCH BBICOKOH MPOYHOCTLIO, HOITOMY

MOJIEKYJT

B ropsyedl kamMepe cropanms JABHUraTens
BHYTPCHHCTO CrOPAaHHMA  BCE  YCTHIPS
ITHJIBHLIE TPYIILI JIETKO OTUICILUSIFOTCA H
3aTeEM NPHHMMAIOT YYacTHE B TOPCHHH
YrJAeBOJAOPOJHOTO TOIJHBA, HHHIMHDYA
paduxaibible yenusvle peaxyuu ropeinus. B
TAKHX pPeaKuUax paduka (MOJIRKyda C
HECIIAPEHHBIM  3JIEKIPOHOM)  aTdKyeT
APYTYKO MOJICKYY; B pe3yapTate obpa-
3yeTca €lle OJHMH paJaukall, KOTOpPbId
MOXET ATAKOBATE CIEAYIONYH) MOJEKY-
Jly, H T.A. DTHIbLHAA Tpynna SBJISCTCA
TAKHM PaIHUKAJIOM H T03TOMY MOXET
WHUIMHPOBATL LENHYIO PEakLMIo, ¢ KO-
TOPOH W HAUMHACTCHA TOPEHUE TOILIHRA B
RABUTATENE.

K coxancHHlOo, CBUHCI[ SJOBHT Kak
o8 SnoAcH, Tak W Ul KaTAdJAHTHYECKHX
KOHBEPTEPOB, KOTOPLIMH  CHAD¥AIOT
apToMoOUIM. Takue ycrpoiicTBa upes-
HA3HAueHbl I ODecneyeHHs MNOJIHOTO
CTOpaHus TOIJIMBa [0 JAMOKCHAA YIJICpo-
Ja ¥ BOOBI, YTOOBEI IPOAYKTHI HENOJIHOTO
CrOpaHus He NONaJAIIM B aTMochepy, e
noJ jJedcrBueM nepokcuaa (14) u3 Hux
MOTJIM OBl ODp430BATBCA BpEIHLIE Re-
mectna. [TosToMy fobasku, cogepKaume
CBUHEL, OKa3a/JIMCh Kak Obl NOA ABOHHBIM
3alpeTOM: C OAHOH CTOpOHbl, B 60JbL-
IMMHCTBE CTPAH HX NPHUMCHEHHE 3anpe-
IIEHO COOTBETCTRBYIOIHMH NPaBHTENLCT-
BEHHBIMH MOCTAHOBICHUSMH, a4 C AOpy-
roll — OHY W3XHJKM caMu CeOs.

BEH30.1 (23) C;H,

L

B Mmonexkyne 6eH3ona atoMel yrie-
poa 1 Bomopoaa PACTIONOXEHB! B YI1aX
ABYX TpPaBHIbHLIX IUECTHYIOJILHHKOB,

AMEUINX  OOmMMH 1nienTp. Monekynn
Taxoi dopmel 3aHUMaIOT ocoboe MecTo B
XAMUH B CHJ1Y CBOCH YpE3BbIYAHHO BBICO-
KOH XHMHYECKOH VYCTOHYMBOCTH. DbeH-
30/IbHbIe KONbLA SABJSIIOTCH HACTBIO MO-
JeKya1 MHOrMx 0oJiee CIIOXKHBIX OpraHH-
YECKUX COENUHEHHHM, B KOTOPLIX OHH
HTPAKOT POJIb OTHOCHTENBHO HHEPTHOTO
HOCHTENA, ¢ KOTOPBIM CBA3aHBI OPYTHE
peaknMoHHOCNOCOOHEIe rpynnbl. [Tpuun-
Hbl YCTOHYMBOCTH OEH30JIEHOTO KOJbHA
JOBOJIBHO CJIOXKHBI H BKJIFOUAIOT CHHXe-
HUE BHYTpEHHEH IRCPTUM, 00YCNOBICHHOE
BO3MOXHOCTBIO ABHXEHHA CBA3BIBAKOIIUX
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3NEKTPOHOB 110 BCEMY KOMBLY YTJIEPOJ-
HbIX aTOMOB.

Ecnu x OGensuny noGaBATH aHANOTH
OEH30JIa, TO AHTHASTOHANHOHHBLIE CBOM-
CTB4 TOILUIHBA yilyduiatcsa. bewsos M ero
TTPOH3RO/INLIE HA3BIBAIOT dpomamuvec-
KUMU COeOUNeHUAMU, TOTOMY UTO MHOTHE
¥W3 HUX, B TOM HHCIe H caM OeH3oll,
001aJal0T XxapaKTepHbIM (HO HEe BCeTHAa
NpUATHBIM) 3anaxom., HWx monywaror
KaTAJATHYCCKUM  DHOOPMHHTOM HedTH
(c. 52), a B MenblileM oOBEME TaKXe
HOCPCACTBOM CYXOH NIEPErOHKH YINg.

Kamennntii y2o.1n ipeacrasiinet coQoil
CMech OOJBIIONO Yuciaa KOMIIOHEHTOB
YPE3BLIYAMHO C/IOXHOIO CTPOCHHS, TH-
MUYHAA CTPYKTYpP4 KOMMOHEHTA KAMEH-
HOro yras W300paxkeHa HA pUCYHKE.
OOpatuTe BHHMAHHE HA HAJIUYHE MHO-
KECTBA Koneu, NMOoJOOHBIX OCH30IBHBIM;
KOTAa YI'OJb HArPEB4IOT B OTCYTCTBHE
BO3AYyXa, ITH CPaBHHTENLHO TXelhie
JIOCKHE CTPYKTYPHBIC JJIEMEHTHl HAYH-
HAIOT KOJIeDATbCd H B KOHNHE KOHUOB

otiiennarTca. O0pasyrouMecs TAKHM
nyTeM (parMeHThl  KAMEHHOI'C  yris
OH SH

1

MOXKHO OTOTHATh, COOPAaTh U Pa3aciTh.
O1HOCHMTENBHBIC KOJIWYECTBA PA3IHYHBIX
COCAHHCHUH B CMCCH 3dBHCAT OT TeMile-
paTYPBI HEPETOHKH; 1IPH OYeHb BBICOKHX
TeMIepaTypax, KOra pa3pblB XHMHYEC-
KHX CBsA3ei NIPOKCX0AUT HAWDOIee VH tel-
CHBHO, 00pa3yloTcs HaKMEHBIIHE MOJIC-
KYJbl, B TOM YHC/IE MOHOOKCHA YTJIepojd
U METaH.

OcTaTok nocne CyXoM repezonku Ka-
MEHHOTO YTNs Ha3bIBAKT KokcoMm. Ero
HOJIyHaloT 1IYTeM HAIpPEBaHUA YT/A CHa-
va1a 1pu 350-500°C (B 5THX YCIOBHSX OH
pa3MsAar4aeTcs M 4HacTHUHO pa3naracrcs),
a 34TeM TIpH TeMnepatype okono 1000°C.
Koxc npeacrarnser coboii rnasueiM 06-
pazoM Yriiepos, ¢ npuMecaiMu nebosrbImnux
KOJIHYECTB HEOPTraHUYECKHX BEILECTB U
OCTATOYHBIX NICTY4HX coeamHenuid. Kokc
B O4YeHb OCONBIIMX KOJIMYECTBAX pPacxo-
JAYETCA TIpH BHITJIABKE XEjIe3a W3 PY/Abl B
JOMEHHBbIX nNedyax; HeOOXOOUMBIH 518
3TOM UENH MEXaHWYECKH TIPOYMHBIR KOKC,
ctoCcOOHBIA  BBIICPXKUBATL BEC PYJAbl B
IE9H, IOJYYarT W3 CMECEH pPa3NIMYHBIX
COpPTOB yrIJIsl.

9]
S
l
§

N° O OH
OH
OH NH
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OH

YacTnyHas monexyldpHas CTPYKTYpPd KaMeHHOro yrias. O6pature BHMMaHWe HA GOLIIOS WHCRO XoJel,
NOAOOHEIX OcHI0NbHEMM. [Ipy HArpEBAHHHM YIIIA I3TH X0NblA OTWEILISHOTCR.
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TOJAYON (24) C;H4
KCHJIOJ (25) CH,q

°

(24)

Monekyny Tonyona MOXHO paccMart-
pHBaTE Kak MOJEKYNTy OeH30na, B KOTO-
poii ogHa cea3p C—H pasoppaHa u B Hee
skmouena rpymia —CH,—. C 3tol
TOYKHM 3PEHHS MOJICKY/Ia KCHJIOIA OTJIH-
vaeTcs OT MOJIEKYJIBI TOJYOJId TEM, YTO B
HEH JTOT TIPOLECC HOBTOPEH €Ile pa3 B
KAKOM-JTUOO Jpyrom ueHTpe OeH30/b-
Horo xonena. Ha camom jene cyiect-
BYIOT 1PH Pa3iuHdHbIX KCUJIOJA, B O/IHOM
U3 KoTopbix Bropas rpyuna —CH,—
BKJIIOYEHA PAIOM € YXke HMerolneitcs, B
APYTOM —vepe3 O/IMH aTOM YrJeposa, a B
TPEThEM —B [IMAMETPAJLHO NPOTHBOIO-
JIOXKHOM TIOJ0KEHUH KONLIA. 30ech oka-
3aH TONBLKO mnOCliedHUiE H3oMep * KcH-
Jona.

Oba 5THX apoMaTHYECKHX YrieBoao-
pona comepxarca B OSH3UHE W BMECTE C
Oensonom  ofecneunBaloT  OTIHHYHBIE
dHTUHETOHALMONHBIE KAYeCTBA BBICOKO-
OKTanoBoro OeH30JIBHO-TONYOJIbHO-KCH-
onblioro GewsnHa. Ha wuedrenepepaba-
TBIBAIOLUMX TIPEATIPHATHAX KOHIEHTpa-

(23)

Mo OeHzona, ToNyona H KCHIOJIOB B
DeH3Hlle MOXKHO MOBBICHTH MyTeM kara-
nuruueckoro pudpopmunra. Tonyon, xo-
TOPLIA SIBNSETCA TAKXKE MCXO/HLIM Be-
wecTBoM ansg nonysenns THT (154), no-
JIYYHIT CBO€ HA3BAHUE MOTOMY, YTO BIiED-
Bble OLLIT BRIIENCH U3 MOAYIHCKO20 OAdb-
3aMQ — XENTOBATO-KOPHUYHEBOH, NMPHSATHO
NaxHyILeH CMOJIbl F0XKHO-2aMEPUKAHCKOTO
nepeBa Toluifera balsamum. D71oT Hanb-
33M  1LPHMEHSUJICA /A IIPUTOTOBJICHHS
CpPe/ACTB OT KAl H B napdroMepH.

Bee Tpm  kcunona npeactaBisroT
coDo#t KUAKOCTH € XapakTephblM 3ara-
xoM. Pabille ux nojgyvyami cyxoH nepe-
IOHKOM IPEBECHHBI B OTCYTCTBHE BO3AYXa
(“xulon” mo-rpevecku o3HA¥AeT «Iepe-
Bo»). Ilomumo OeH3HHA napQ-KCHNON
(cTpykTYpa KOTOpPOTro H300paxena 34ech)
TIPUMEHSIOT B MMPOH3BOACTBE UCKYCCTBEH-
HbIX BOJOKOH (66). CMech Tpex w3iomep-
HbIX KCHJIOQJIOB KCTONB3YIOT KAK PACTBO-
PHTED.
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Coupr 1 ykKcyc

CnupraMy Ha3biBAKOT BCe OpraHpve-
CKHE COCOMHEHMS, COIEpXawue rpynmy
—OH. U3 cnapron Hanbomnee H3RECTEH,
OYEBH/IHO, ITHIOBRIH cnupT, 3tanon (27),
94aCTO Ha3bIBAEMBIA TAKXeE {IpOCTO COHp-
TOM, 4 HHOraa —ankoroyem. JIro6omniTHO
NPONCXOXKACHUE NOCNEAHEr0 TEPMUHA OT
apabckoro “al Kohl”, uto o3Havaer «toH-
KM mopoitok». ErunrsHe Kpacuim BeKH
9epHBIM  HEOPraHHYECKHM BELIECTBOM —
CYJIb(pUIOM cypbMBI. Kpacky roroBunu
pacTHpaHdeM, HO CO BPEMEHEM 310 Ha-
3BAHHME CTANM NMPAMEHsSThL Ans obo3Haye-
HAS NCHCTBYHOUIEro Haudasa 4ero Obl TO
HU Oblil0, B TOM H4HCIE M KUIKOCTH,
nonayvyaeMoil rneperoHkoid suHa. B 3TOM
pasjgene Mbl pPacCMOTPHM P COERHMHC-
HHMH, UMEIOIUUX OTHOLIEHUE K BHHAM, B
TOM 9HCJIE NMPOJAYKT OKHC/IEHWS ¥ BHHA —
YKCYC, ¥ O3HAKOMHMCS C TPEMS HOBBIMH
THNAaMH OpraHuvyeckUx coejuHeHud, Xo-

TOpLie OYAYT 4acTO BCTPEYATHCH HAM B
MOCHENYIOIMX pa3lenax, a HMCHHO ¢
atb0e2udamu — COSAMHCHASAMM, CONCPXa-
IHHMH Tpynmy

KapOOHOBbIMU KUCAOMAMY, KOTOPBIE Tpea-
CTaBN4IOT c000i OpraHvuecKne CoeauHe-
HHUSA, HECYUIHE KapOokCusbiyro 1PyAITY

O
&
C\O—H

B CaoucHbIMU Supamu, ABIAIOIHMUCH
COYETAHWEM COHPTOB M KapOOHOBRIX
KHCJIOT.

METAHOJ (26) CH,O

Meranon (WM MeTHNOBBIK COHMPT)
H3BECTEH TaKXe NTOJA HA3BAHHCM «APEREC-
HBLIH CIIMPT», TAK KaK paHbLUE €0 MOJy-
yany TICPErOHKOH TBEPALIX MOpPON JApe-
RechnLl. (“Methy” no-rpeveckn oOBIYHO
03HAY4CT «OMbSHSATH», HO HHOIAA IEpe-
BOJIMTCA KaK «BHHO», a “hule” vaine ncero
O3HAYAeT «BEHIECTBO», HO HHOILA TAKXKe
«TpyIna JEpEBLEBY WIH <«APEBECHHAN.)
MeTaHON COMEPHKHTCA TAKKE B JPEBEC-
AOM JIbIME, 4 B CNeJOBBIX KQIMYCCTBAX — B
MOJIOJIOM BHHe, B OYKET KOTOpOro oH
BHOCHT M CBOH BkIad. Ecnu BHINHTE HERO-
TOPOE KOJHYECTBO METAHONA, TO cHaqana
O ACHCTBATEIBHO BHIILIBAET COCTOARME
OTNIbAHCHHS, HO HUKOIJa HE Hajo 3a0sbl-

BaTh, YTO METAHOJ ABJACTCA 470M (XOTH
OTPABIACT OPraHA3M HE CaM METAHON, a
TpOAYKTHl €ro mpeBpallenas). Ero Tok-
CHYHOCTb OonbilIed 49acTbio CBA3aHA C
TEM, YTO B OPraHHIME YeJOBeKa MO
feficrBueM (QepMcHTa aako20abdeudpo-
2eHU3bl METAHON IIPEBPALLAETCH B My-
paBBHHYIO Kuciory (31) u popmansaernyg
(29). 2Ty cocnMHEHUA MOBPEHKIAOT TAHT-
MK ¥ ceTHaTKH INna3dd, BhI3LIBAIOT [ere-
HEPALMIO 3PUTENBLHOIO HEpBA H MOryT
NMPHBSCTH K IMOCTOAHHONM cienore. Ecmm
4eJIOBEK BbINbET 50 M1 MeTanosa WK
bosee, TO OOBIYHO HACTYTIAET CMEPTb. _

Meraron mnpencraBnset coboit Oec- -
UBETHYIO, NOYTH OE3BKYCHYIO XMIKOCTD
co cnadwiM 3anaxoM. OH oYeHb roploY, H
IIpH €r0 TOPCHMH HabMIoMaeTcs [OMTH
GecuBeTHOR, 4yThL ToJYOOBaTOE INAMS4;
3TO CBA3AHO C TEM, 4TO B €70 MOJIEKYNax
COOCPHKHTCH CIMIMKOM Majo yrjiepoja,
4TOOBI OHM MOTNH COSAMHHTALCH APYT C
APYroM ¢ 0oDpazoOBaHHEM PACKANCHHBIX
qacTyL caxu (c. 49).
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3TAHOJI (27) C,H,O

TAMMA-AMMHOMACJISHAS KUCAOTA (28) C H,0,N

/\OH

(27)

Jranon (WM ITUNOBLIA COHPT), KAk
Mbl yKe TOBOPHJH, UMEET K MHOrO Npy-
TUX HA3BAaHUM, B TOM 4YHCJIE «BUHHBIA
CIADPT», «ANKOrOMib», HAKOHEN, Korja
TOBOPST NPOCTO «CMUPT», B TOAABIAIO-
nieM DOABMIMHCTBC CNy4acBs HMMEIOT B
BUly MMEHHO 9TaHon. Co BpeMeHH Jpes-
AMX LMBHIH3AUAR (XOTS HE TOBCEMECTHO
W HE BCEraa) 3TaHOJ ObUI OCHOBOH
OONBIMBCTBA TIPUHATHIX B 0DInecTee
ONbARAIOINMY HanuTkos. C dwminonoru-
YeCKOH TOYKH 3PEHMS, ORHAKO, 3ITAHOII
ABAAETCH ACTIPECCAHTOM, H C 3TO# TOYKH
3peHHA OH HAlNlOMHHACT 3AHECTETHK 00-

Warny nne

CHHANTUYRCKIR Ny auipex \

Ha 3ro#t cxeme cuHanca npepcran-
Nexbl TpeCHHaNTHYECKaA YaCTh, CO~
Jepxawias  HeBEPOMEMATOp, M
NOCTCHHALITUYECKHE CBA3LIAAOLIHE
HEHTPBI, K KOTOPLIM MHIPHPYIOT
BLICROBORJAMOIINECA  MOMEKY A
HCRPOMEANATODA.

Mpecurantuseckan vacTe

Ny,

)

HJN\/\/L

OH
(28)

uero gedcraud. JlroOuTenaM CRMpPTHBIX
HAaMMTKOB JTAHON KAaXeTcd BO3IOYXIAI0-
IUMM CpPEACTBOM, HO Ha CAMOM JIeJIe ero
JNEHCTBUE OCHOBAHO HA PpacTOPMAaXHBA-
HUU KOPBl TOJIOBHOIQ Mo3ra *,

Yr1obui monsThL AelcTBHe HTaHona,
HaM MPHOETCS HEMHOI'O O3HAKOMHTBCH C
MEXaHH3MOM paboThl TOJOBHOTO MO3ra |
HIYYHTL pONL HEHPOMEAMATOPOB, T.E.
MOJEKYJl, KOTOPEIE OCYILIECTBISAIOT CBAIN
MEXY HEPBHBLIMH KIIETKaMM B CHHaNcax
(3/1eMeHTax HEepPBHLIX KIETOK, COCIHHAIO-
WHX HX Mexly coboit). Hekotopbie u3
HEHPOMENHATOPOB Mbl YIOMSHEM B 10-

P

Peyentop i
Hel pa re quaTopat

CWHanTHuECK 3R

MHANTHYBCKH R Herpow
wene Nacre W Herpo
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CHERYOLHMX pa3enax, a 3ACCh GCHOBHOE
BHWMAHHEC YIEIMM T'aMMa-aMHHOMACIA-
HOH kucnote (FAMK).

O6pryno monexyia FAMEK  cpsasbl-
BAETCA ¢ MOJIEKYJIOR Oelika HA 110BEpX-
HOCTH «BEPXHEH» HEPBHOM KJIETKH CHHAT-
Ca B TEM CaMBIM uncubupyem g aKiuB-
itocTe. MHrnOupoBadue CBAIAHO C HCKA-
XEHHEM JIOKANBHOK CTPYKTYPh! KIIETOH-
HOW MeMOpaubl o geiicTeuem TAMK:
pe3yALTATE PACLUHPAIOTCA Kasaibl, Mo
KOTOPLIM XTOpHHbie Horbl (Cl7) Moryr
NPOHHKATE B KNeTKy. [lospnnienue BHYT-
PHKJIETOYHOH KOHLIEHTpANMH 3THX WOHOR
H3MEHAET PA3HOCTh [OTCHIMALIOB HA
MeMDpaHe, ¥ KJieTKa TepseT cnocoOHocTL
HOPMA/ILHO (QYHKLUOHUPOBATH, Mone-
Kylla JT4HOJNA CBA3BIBAETCH C TEM Ke
benkom, uto M Monexkyia FAMK. wo a
JPYroM, pacnolOXeHHOM HEemoaaneky

BenbIMBR KUPNHYHKAMH 34€Ch H300paXKeHbi MONEKy-
nhi GEMKOB, OKPYXAIOWME KAHANBI, YCPE? KOTOPLIE
XJIODHAHBIE HOHEI MOTYT NPOHHKATE B KIeTKY. K-
ALl GENOK MMEET LEHTPLl, KOTOPLIE MOIYT CBAIM-
BATE MONIEKY b cMHpTa (yTasona) v FAMK; cew3w-
BAHHE CONPOBOX/IAETCA HIMEHEHAEM GopMEL Benka,
2 JHAYHT, U WHPHHA KAHATE.

LEeHTpe; B pe3yabTarte opmMa MoKy
OenKka CJIerKa MCKAKAETCH, & CBA3LIBAHH
FTAMK ¢ Genkom obsteryaerca. Cnenc
BATEABHO, HAJHYME FTAHOITA B XKUIKOCTE
OKPYXatouieH CUHANC, KOCBEHHO BJHIAE
Ha Pa3HOCTh TIOTEHIUAJIOR Ha MeMOpaH
HEPBHOMW KJIETKH 1IYTEM YCKOPEHHA CRA3LI
Badusa ['AMK u takaM 00pazom pacium
PEHUS KAHAJIOB AN XJIOPHOHBIX HWOHOF
AHAJIOTHYHO  [ICHCTBYIOT  HEKOTODBI
TPAHKBHIIM3ATOPbl W  YCHIOKAHBAIOLLM
CpeacTBa; vak, beHzonuaslennHu! [HaNpy
Mep, BannyM (148)] ceaswiraroTes ¢ TOI
xe OeTKOBOM MOJIEKYJIOH, YTO M 3TAHO)J
u TAMK, vo B apyrom nenrtpe. [lo
CKOIbKY OeH30AMA3EIINHEI H 3TAHO 1pH
COCIMHAIOTCA K OANOH M TOi XKe Moe
xyJie Oejika, ONY NPOSIBASIOT CHITHbHERTLH]
cuHepruyeckuii spdexr. UMenno mo 3ol
IIPHYMHE OMHOBPEMEHHBIH NPHEM BaJIH
YMa M CNUPTa MOKET TIPHRECTH K CMEP
TEIBHOMY HCXO1Y.

IMpueM 5Tanofla COUPOROXKIAETCH |
apyramu  duzmonoruueckuMy  addekta
MH, B YaCTHOCTH HapyIUCHHMCM DHOCHH
TE3d daHTUAHYPETHUECKHX TOPMOHOB, YT(
B CBOIO OYEpPeIb TIPHBOIMT K YCHICHHK
BOAOOTIECICHAA H MOYe00pa30OBaHHS, |
TAKHUM HYTeM K OHIYIIEHHIO 0GE3BOXKHBA
HHS. DTAHON BHI3bLIBAET TAKKE pacCliupe
HME KPOBEHOCHLIX COCYIOB; YCHJIEHHE II0
TOKa KPOBM B PACIOJNIOXEHHBIX OIH3KO 1
NOBEPXHOCTH KOXH KaMHJIAPHBIX COCY
JdX NPUBOMMAT K MOKPACHEHHIO KOKHOI(
HOKPOBA M OLUYILUCHHI TEIOTHI.

JTaroN nony4daroT OpoxeHHeM yrne
BoaOB (79), a B MPOMBIIILIEHHOCTH TAKXt
13 sTueHa. OH CMEWHRAETCA C BOOOH 1
JFOOBIX OTHOLUEHUAX, MOCKONBKY TPYINb
—OH 3r1anona MoryT oOpa3OBLIBATE
BOJOPOAHBIE CBA3ZM™ ¢ MOJIEKyIaMi
BOJbI. DTAHOJ COAEPNHTCA B BUHAX, THBE
U APYr#X CIOHPTHBIX HANHTKAX; T4K, §
CTONOBBLIX BHHAX MPUMEPHO Kakaas
ABAALATER MOJEKyAa ARIAETCS MOJEKY:
oM sraHona  (DOJIBIIMHCTBO  ApYIrvd
MOJIEKYJI —3TO MOJIEKYJIH BOAH). Bo MHO-
TUX CTPaHaX Kpenocms CNUPTHBIX HATIHT-
KOB H3MEPSHIOT B Ipadycax, NPHYEM YHCIIC
rpaaycoB paBHO O0BEMIIOMY coepka-
HUK) CIMPTA, BhIPAXEHHOMY B [POLEH-
tax. Hanpotus, npunstas 8 CUIA exu-
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HHLA KPENOCTH CIHUPTHBIX HAMMTKOB B
J1Ba pa3d HU¥E: aMEPHKAHCXOE BUCKH Kpe-
noctero 100° (100 proof) conepxur 50%
Tadona. B coctaB clMpTHBIX HAIATKOB
BXOAHUT W MHOI'0O JAPYIHX KOMIOHEHTOB.
Tak, B INMOTJAHACKOM BHCKH HMEIOTCS
NETYYHE OPraHMYEecKMe BCUIECTBA M3 TOP-
¢$AHOro JIbIMA; OHH NPEACTARAAOT coboi
MPOAYKTHI PA3ITOXKEHHA (YACTUYHOTO Cro-
PaHust) OPraHMueckuX COeIHHEHRH B ITPO-
Hecce npeallecTryolleid BPOXEHHIO CyllI-
KM SMMCHHOTO C0J10a (YACTHYHO Npopoc-

IMMUX  3epeH  AumeHs). Boaka cocToHT
IPakTHYECKH TOJIBKO M3 JTAI0JIA H BOJDI,
€€ MOXI0 MONYYaTh i3 CAMOTO JEIEBOTO
ChIpbs, HANPHMEP 3€PHA, IIOCKOJIBKY
OONLUWIMHCTBO BIHAKOINMX HAa BKYC W
344X BEUIECTR yaangeTca npu obpaborke
AKTHBHPOBAHHBLIM yrjieM. MeraboJiuzm
ITAHOJIA B [EYEHM CONPOBOXIAALTCA 00-
paszosaHveM anertanpaeruaa (30), xoro-
PbIH ABJIAECTCA OJHOM H3 NIPHYMH COCTOSA-
HHA OMNbAHCHHAA.

®OPMAJBAEIA] (29) CH,0

Monekyny (QopMaibIeriia  MOXHO
NpeACIABKTL cede Xax npOoyKT OTIHenne-
HHS [BYX aTOMOB BOJOPOAA OT MoJle-
KYJBl METAHOJIA — OIHOTO OT aToMa yrJie-
pola W OMHOTC OT aToMa KHCJIopona.
HMMenHo ¢ TakuM npOLECCOM CBA3AHO
HPOHCXOKICHUE CNOBA aavdezud (0T alco-
hol  dehydrogenated — nernapupoBaHHbIH
CIHPT); K anpleruaM OTHOCAT H0100-
Hble GopMaJIbIeTHLY COEHHEHMA, COMIep-
Kalllie rpymny

(06b1uHOE 00o03maucune: —CHQ). Drot
TEPMHH, MNC CYTH O€fd, OIHCHLIBACT H
IPOMBIILNEHHBIA CIIocod nosydeHus ¢op-
MaJlbAETHIA, 3aKIIOYAIONIHHACA B OTLIEN-
JEHUH NBYX ATOMOB BOAOpOAa (B BHJE
BOMbI) OT MOJIEKYJIbI METaHOJA ¢ TO-
MOIBIO KUCTOpoaa. Kaxapil roq TakHaM
yTeM TONYYArOT MHJTHApPABl KHJIOTPAM-
MOB (opmanbaeruna. ®opManbaernsn B
CHIY CBOCH BBLICOKOH peakIHOHHOCMOCOO0-
HOCTH ABJSETCS LEHHBIM HDOMbBIUACHHbIM
HOAYNPOOYKMOM, KOTOPEIN JIETKO MOXHO

[}

NPEBPATHTL B caMble pa3znoo0OpasHbie
BEIUECTBA.

Popmansaeria (B COOTBETCTBHH C
NPUHATON HOMEHKNATYPOH Ha3bIBaeMbIH
TAKXKE MCTaHAIEM) TIpeAciaBiger coboi
CAKHH OECUBETHBLIH ra3s c yAymarmuMm
janaxoM. OH pacTBOPHM 8B BOJEe M
yacto npuMensercs B Buae 40%-Horo
BOJIHOTO PACTBOPA, HAZBIBAEMOT O hopma-
AUHOM, HATIDAMED, 1151 KOHCEPBAITHH OHO-
JIOTHYeCKHX mpenapatos. ®opmanuy co-
XPaHNET CIEPHIIM3YIOLIHE CBONCTBA, [dXKe
€ClTH ero paszfaBuTL M0 KOHUEHTPAUMH
10%; Tako# pacTBOp NPHMCHANIOT I
YHHYTOXEHNSA CIIOP CHOHPCKOM f3BbLI TIpH
obpaboTke mepcty U mxyp. Gopmansae-
THUL COACPKHICH TakKe B [IPEBECHOM
JbIME W SABISETCA OJHMM W3 areHToB,
OOeCTIeUHBAOINKX (32 CHET YHWITOXKEHWS
DakTepHil) KOHCEPBUPYIOLIEE IEHCTBHE B
XOJ€ KOMYEHHA [THUIEBBIX TPOYETOB. Bo
RCEX JTUX CHIy4aAXx MeXaHusM OakTepH-
UMOHOTrO AeHCcrBHS (GOpMANBACTHAR CRA-
3a1 ¢ ero CNoCOOHOCTBIO NErKO pearupo-
BATH C TUMHYHLIMH A5 OesikoB (76) rpyu-
naMH —NH— v H,N-—- u Takum obpa-
30M COEIMHATE COCEHHE OCJIKOBLIEC LCTTH,
O6pa3oBaHue CBA3CH Mexay OelikOBLIMA
LENSMH BbI3LIBAET TOBhILIEHHE TBEPAO-
CTH BEMIECTR H JIMIWIAET OCITKM BO3MOX-
HOCTH BbIIOJIHATL CBOM (YHKUUH. Peax-
LM TAKOTO X€ THIIA UCNOJIB3YETCA H TIPH
HONYyYEHHUH CHHTETHYECKHX CMOJI M KIICEB
[mpuMEpOoM MOXET CIYXHTb Peakuus ¢
moueBHHOH (130), mpuBogfwian K kapo-
amudHsim cmonam]. CneroBaTenbHO, KOH~
CEPBHPYIOLIEE W CTEPHIIH3YFOIIEE ACHCT-
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BHE QOPMANBAETHIA MOXHO PACCMATPH-
BaTh Kak pe3yibTaT oOpa3oBaHUs CMOJA
H3 XUBBIX HCXOAHBIX MaTepHa IoR.
MeTtadon npespauiaetcs B GopmMasib-
HETHA Takxke Upu AcHcrBum depmeHTa *
kamaaazei. TlockoobKy 3TOT (QepMeHT
Y4acTByeT B XHMHHU 3pcHHA (¢. 169), oH
COJECPKHUTCA B CETUATKE [Nd3d UM MOXET
OCYWIECTBJIATE 3TO IpeBpalllenNHe W TaM.

[Tpyu KOMYEHHN MUIIEREIE IPOAYKTE, B
TOM 4HCTC W30OpaxeHHBIE 34¢Ch JIO-
CcOCb H Gopelb, TOrJIoAKT Pa3JIHY-
Hble DAKTCPHIIIREIE BENIECTRA, RKITIO-
4as POPMAITHIETH B HEKOTOPhIE (e-
nonel. Komuetlyra pelQy 4acTo Mckyc-
CTBCHHO NOAKPAMHBAIOT, 4TOOLI TIPH-
OaTh el Golice HIPHBICKATETbHbIN BUT;
TAK, CejibAb OKPAUIMBAKOT CHELHAND-
HOH CMECBIO CHHTETHYECKHX KpacHTe-
nei (xunnep-GpayH).

Obpasyromiicss GhopManplerua Cocau-
HACT DENKH CeTYATKH MONEPEeYHBIMH CBA-
3MH U TEM CaMbIM 3aTPyAHAET UX aKTHB-
HOE YYACTHE B IIPOLIECCAX IPCHUS, 4 TAKKE
WHTHOUPYET CHAOXEHHE CEeTHATKH KHCIO-
podoM. Ilo s3ToM npuuMHe no03a MeTta-
HOJIA, TPEBLILIAOIIAS 2 I, IPHBOAMT X
ClenoTe.

AHETAJIBAETU A (30) C,H,O

AueTalbACTHA TPeICTaB/IfseT coboii
eAKXYI DeCIBETHYIO KHUIKOCTh, KHIAIYIO
IIPHMEPHO 1IPH KOMHATHOH TEMIIEPATYpE.
OH sB/seTCst TIEPBUMHBIM MPOAYKTOM Me-
Tabonmu3mMa 3TaHOJIA HA NYTH €0 NpeBpa-
LIEHHAST B YKCYCHYIO KHCi1oTy (32). Ane-
TAlbAeTU 00palyeTea NpM JeHCTBHH Ha
3TaHON  QEePMEHTd  aaKo20Abdecudpoze-
H3bl, KOTOPBIA CONEPXKUTCS TIIABHBLIM 00-
paloM B TeYeHW, a Takke, XOTd H B
MEHBIIMX KOJIHYECTBAX, B CETYATKE ra3d.
B obmweM coyyae, ueM 6GoJbille Macca
4eJIOBeKa, TeM OONbINE Y HETO TIEYEHL H
TeM BbicTpee cnMpT MeTaboMU3UpyeTes W
BLIBOJMTCA U3 OPraHA3Ma. AlETANbASTHA
SARIACTCS OJHUM U3 XMMHUYECKHX AT€HTOB,

OTBETCTBEHHBIX 34 COCTOSIHUE OIbsHEHNA,
XOTH B OTBET Ha HEECTECTBEHHO BBLICOKYH)
KOHUEHTPALHIO 3TaHONA, a TakXe Ha
HHAYLUMpYEMBIE UM CJ1aDblil HAPKO3, KMC-
JOTHBIH jHcOananc U 00e3BOXUBAHHE
NPONCXOOsT MHOTHE APYTHE CAOXKHBIE U
B3dHMMOCBA3aHHbIE (DHIMONIOTHUECKHE H3-
MeHeHHs. [IpUcyTcTRUE amKOTOJIbLASTUN-
pPOreHaskl B OPraHu3Me 4eJJOBEKa HeobXo-
JUMO JUTA  TIpEBpallieRds  HeDOoMBIIUX
KOJIMYECTB 3TAHOJIA, OOPA3YOIIUXCA [IPH
HOPMAJIbHOM MepeBaApYBAHUM U pacLUen-
JIeHUU YrIeBOJIOB, & Takxe OOnbIIuX
KOJIMYECTB 3TOTO CIHMPTA, SBASEOLIEIOCH
pPe3yILTaTOM KHUIHEASITETHHOCTH OaKTe-
pUil B KHILICYHOM TPAKTE 4eIOBEKa.

B peakuM ¢ alJKOTOSLIETHAPOIEHA-
307 HeKOTOpbIE BelliecTBa (ocobeHHo npy-
THE CHOUPTBI) YCHEINHO KOHKYPHPYKT <
3TaHooM. Takue CIUpTHI, B Y4CTHOCTH,
HPUCYTCTBYIOT B CUBVIUHBIX MACAAX ~ IO~
DOYHOM NpoAyKTe OPOKEHNS — U TIOITOMY
SIBJISEOTCH OOBIMHBIM KOMTIOHEHTOM HEKO-
TOPBIX TIEPETHAHHBIX CIHPTHBIX HAHHWT-
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Knetxu apoxxed Saccharomyces cerevisize. ITh
WMEKAPCKUE APONKHY MPUMEHAIOTCA B XAehHomeye-
Hun (c. 123).

KOB. ITo 3Toif MpUYNHe Takue HAMUTKH M
BHHA MeTaboMU3UPYROTCH  MEUICHHEE,
4Ye€M BOAKA, KOTOPAsA HE COMAEPXKHUT MpaK-
THYECKH HHKAKHX APYTUX BEILIECTR, KPOME
COUPTA M BOJIGL.

Aueranpaerua  obpasyercs  Takke
ApoxxaMu  Saccharomyces  cerevisiae,
ITHM JIPOX¥aAM MO3ROJNAIOT PacTH Ha
CYyXOM Xepece (QMHO WM dMOHTHIIBAIO),
KOTOPOMY OHH NPUAAIOT CrielHPHUYECKHH
OPEXOBBIH TIPUBKYC. AlETaBIETHA BHO-
CHT CBOHM BKIaJ H B 3allaX Cneahx

GbpyKTOB.

MYPABbUHAS KUCJOTA (31) CH,0,

Hazsanue MypaBLHHON XUCHOTH yKa-
3BIBACT HA MCTOYHHK, M3 KOTOpOro OHa
BMiepBbl¢ Obla BhigeaeHd. MypaBbpHHAS
KHCJIOTA ABJISETCA OAHUM M3 KOMIIOHEH-

TOB #]a, KOTOPBIH BBIACAAIOT Xasliue
MYpPaBbH, a8 TAKXE KOMIIOHEHTOM XH/I-
KOCTH, BBLIACIACMON KAIALIMMH T'YCEHH-
Hami. (JKryume Bomocku oOBIMHOM Kpa-
nusel, Urtica, xax W #7 lepiiHA, B Ka-
YecTRe JACHCTBYIOLIETO HAvalla COOepKaT
IJIABHBIM 00pd30M CMech THCTAMMHA H
anetunxojuHa. OQOpaTHTe BHHMaude Ha
KOHBEPTEeHTHOCTD 3BOJIFOUMH OPYXUA HA-
CCKOMBIX M PACTEHHUI.) AHAJIOTHYHO TIpe-
BPAUIEHHEO 3TAHOJIA B YKCYCHYIO KHCIIOTY
(32) vepe3 NpOMeEXYTOYHBIA aUETabLAC-

Aun »1ax mypasves Polyrhachis non-
ceMciicTpa Formicinage (Ha d¢oTtorpa-
(WP NoKAazaHW TAKKE HX JIHYHHKA H
KOKOHBI) COAEDKHT O0JIBUIOE KOJTMYe-
CTBO MYpPaRbHHOHW KHCJIOTHL



62 Tnapa 2

B MYpaBLHHAf KHCIIOTA ABIAETCA KO-
HeyHhIM NPOAYKTOM MeTabosm3mMa MeTa-
HOJIA; B K44eCTBE 1IPOMCKYTOYHOIO CO-
e/MIIeHUA 31eck o0pasyeTcs dopManne-
ri. OBycnoBnenHasi MypaBLUHOH KUCTIO-

Kpanusa (Urtica), kak R WEPWHK K
OCBMHHOCH, HPUMEHACT APYryw rak-
TMKY H B KaUeCcTBE ODYXUS HCNOTb-
3yeT CMECEL, B COCTAR KOTODOA BXOAST
ANCTHIXOAHH H ! HCTAMUH,

TOH NOBLILIEHHAN KMCIOTHOCTh NOBPEX-
JaeT OeNikM U BHOCHT CROW RK1aja B pa3s-
PYUICHHE OPrdHU3MA, BhI3EIBAEMOC MeTa-
HOJIOM.

VKCYCHASL KUCJOTA (32) C,H,0,

OH

Ykcycnas xuciora —0ecuBeTHad XKHI-
KOCTb € PE3KHM  3amaXxoMm — SBIACTCSA
OCHOBHLIM KOMIIOHCHTOM &MHHOZO YKCy-
cd, XdpaxTepHhwl#i 3apax xoToporo ob-
YCSIORNSH HMEHHO 3TOH KUCAOTON. YKCYC-
Has KHCJIO14 npeacrtaBiser ¢oOoW 1po-
AYKT OKHcJieHHs * nra”ojia u obpaiyercs
U3 HErO mpu CTOSHHH BWHA HA BO3AYXC,

a’po0HOE OKMCIIEHHE 3TAaHOMAa NPOUCXO-
JUT NIPH vYactTHH OakTepuil Acetobacter.
YXCcycHOR KHCNOTOH BBI3LIBAETCH TAKKE
KMCIOBATHIH [PUBKYC HEKOTOPBIX HUIKO-
KAYECTRCHHBIX BMH. YKCYCHas KMCJI0TA
obpazyercs TakXe B TecYe, 3aKBAINEHHOM
C NIOMOLLK ApoXxxel Saccharomyces exi-
guus, KOTOPBIE HE ClIOCOOHBI nepeBapu-
BAThL caxap Maikro3y. baaronaps >tomy
ODCTOATENLCTBY B TECTE MOTYT 1POLBE-
TaTh ocobbie Gakrepuu Laciobacillus san-
Srancisco.  BBAEASIONINE  YKCYCHYH U
mosiounyro (33) xucnorul. B pesynbtaTe
TECTO 3AaKBALIMBAETCHA W H3 HEro BblIle-
KalOT TOT cambiif XxJieb, KOTOpbIM Tak
ClaBuTCA paroH CaH-DpaHUHCKO,
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MOJAOYHASL KUCJOTA (33) C,H,0,

P o
(‘ . ) \]/u\oH
y OH

MosioyHnas kHC)OTa OpYM KOMHATHOM
TEMREPATYPE UpeAcTaBiseT ¢coboil Trep-
noe memectBo. Cam no cede ITOT dakr
Ob11 OBl HE OYEHBb HHTEpECEH, ect Obl OH
HE yKa3kiBall HA POib RTOPOIH T[PynIbl
—OH B co3madAsd  JONOJHHUTENLHBIX
BOJIOPOAHBIX CBS3EH * MeXNy coceqHUMHU
MOJIEKYJIAMU ¥ TaKUM 00pa3oM Ha Hounee
MPOYHOE CBA3LIBAHHE OJHOM MOJIEKYJIb! C
apyroi. Hecxosibko Ooabiunit uirrepec
BRI3hIBACT CYLIECTBOBAHUE [IBYX THIIOB
MOJIEKYJT MOJIOUHOH KHMCIOTBHI, HA3LIBAE-
MuIX L-Monounon xucnorto¥ (oT naruuH-
ckoro “levo” —nesbid} W D-Mono4yHOi
KHCNIOTOM (OT JaTHHCKOro “dextro” — npa-
Bbiit). Kaxnas u3 »tux dopm spigercs
3E¢pPKaJIbHBIM OTPaXeHHEM APYTOH, ! Tak
Ke Kak JIEBYIO NEPYATKY HENL3Sl COBMEC-
TATH C €€ 3ePKajIbHBIM OTPaXeHHCM —
Npasod HNepYaTKoH, Tak W MOJEKYIY
L-MOnOYyHON KHCAOTHI HENb3d COBMEC-

THTb ¢ MOJCKYsI0% D-MOJIO4HOH KHCJIO-

ThI. JTH JiBe GOPMBI HMEIOT COBEPIIIEHHO
OJIMHAKOBRIE XHMHWYECKHE CBOWCTBA, HO
PA3JTHYAIOTCSE 10 CBOEMY BIUSHMIO Ha
TIOCKOTOJISIPH3ORANHEIN cBeT; L-Monou-
Hasl KWCJiOTa BpallaeT ILIOCKOCTE: MOJf-
pulauMu c¢Beta Baeso, a D-monounas
KHCTOTa — BIIPARQ, €CJIH CMOTPETH NPOTUB
HAlIpaBJIEHHs Jlyda CBCTA. JT0 SBJICHHE
H3BECTHO T1I0/I HA3BAHUEM ONMuMecKoil
aKmuenocmuy; OHO HabMmoaaeTcs B Cly4ae
BCEX XUPA1BIBIX MOACKYA, T.€. TaKHX
MOJIEKY)!, KOTOPEIE HENB351 COBMECTUTD C
UX 3CpKaJIbHBIM oTpaxeHueM. Kak Bbl
Y3HAETES No3jiHee, XUPAALHOCTD NPe/CTAB-
JIAET JJaneKQ HE TOJIBKO aKaJCMHYECKHH
uHTepee [cm. (73, 117, 158)].
D-Monounas kucnota o0Opa3yercs
Opu  JAeHCTBUA  OakTepud HA MACHOH
IKCTPAKT, a4 [-MOJNOUHYIO KUCIOTY NOMNy-
4210T COpaXUBAHWEM Caxapo3bl B HpH-
CYTCTBUH Bacillus acidi levolactiti. CMech
o0eux hopM MOJIOUHOH KHUCAOTHI MOXHO
BBIJEANTE H3 KHMCJIOIO MOJIOKA.
MonoyHast KHCIOTA IIMPOKO pacnpo-
cTpaHena B npvpojae. CpaBHUB MOJICKY-
JisipHBIC (POPMYIIBI MOJIOYHOW KHCIIOTHI,
C,H, O, n mmoxoawt (79), C.H,,0,,
HETPYNHO TIOHATH NPHYHHY €€ pachnpo-
CTPAHEHHOCTH;, MOJIEKYJIa  MOJOYHOMR
KHCIIOTBI, HO CYTH [Iefia, ¢CIh HEe YTO
HHOE, KaK [ONOBMHA MOJIEKYJIbI TJIOKO-
3bl. JIeHCTBHTEALHO, PacnpoCTPaHEHHBIM

CyUIeCTBYFOT ICBO- H NPaBOBPALIRE)-
HE MONEKYTEl MOJOYHOR KHCIIOTBL,
KOTOPLIE HIPU  KPHCTANIH3ANHE  06-
pasyror obocoOneHubIC JIPY3H; HX
MOXHO 00HApPYXHTE, H3yyan obpazen
B MONRPH3IOBAHHOM CRETE, OKpPAINM-
BAIOILCM KPHCTAJUIBI JICBO- H NPABO-
BpawialouMx  GopM B pasauuNbie
LBCTA.
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HCTOYHHUKOM MOJIOYHOH KHCJIOTBI ABIIS-
OTCS IIPOLECCEl aHA3pOOHON (depMeHTAa-
LUHH CaxapoB H JAeHcTBUS PEPMEHTOB * Ha
COEPXKALIHE [JIFOKO3Y cHcTeMbl. Cpexee
MOJIOKO (c. 74) ObICTpPO HaceseTcy Oax-
TEPUIAMHU, OSHCTBYOUIHMH HA MOJIQYHBIH
caxap - .gakmozy;, OakTepHH o0ecne4u-
BAIOT ceOs IHeprueil, paculening JaKTo3y
U BBIACNSAS MOJOYHYKO KHCIOTY. JareM
I10/1 BJIMSHHEM KHCJIOTDHI KANEILKH KHPA B
MOJIOKE KOAJECHHPYIOT H MOJOKO CBO-
pauuBaercs. [Ipy npuMroToBJicHAH HOTyp-
T2 3TOT NOPOLECC YCKOPAKT H peryju-
pyroT, A00aBNAg K MOJIOKY CMEIIaHHYIO
KyJBTYpY Oaktepnit Lactobacillus bul-
garicus W Streptococcus  thermophilus,
oOpasyouMx MOJIO4YHYH KHchiory. Kuc-
JIBIH BKYC MAPHHOBAaHHBIX OTYPLIOB TaKKe
o0yciioBNeH MoJIounoiH xucnotoi. Kaa-
IUCHYIO KAUYCTYy NPHIOTOBJSIOT, BBIAEP-
XKHBasi CBEXYIO KAaNyCcTy B paccofie, no-
JaBJIAIOLIEM POCT OJHUX OaxTepuil H TEM
CaMblM CTHMYJIMPYIOLLEM Pa3BHTHE IPY-
rux, cnavaya Leuconostoc mesenteroides v
3atem Lactobacillus  plantarum. Dt
DaKTEpPUH YTHIH3UPYIOT [JIFOKO3Y H LPO-
OYIAPYIOT MOJIOMHYIO KHCIOTY, KOTOpas
M NpUAACT KBALICHOM KallycTe CBOCODOpas-
HbIH OCTPBLIH IIPHBKYC.

Mostouynas KuciaoTa oOpasyeTcs Tak-
KE U3 TJIIOKO3BI DO AcHCTBUeM depMen-
TOB, COJIEPKALHXCH B MOTOBBIX KEJE3aX
YEIIOBEKA (MO3TOMY NOT ¥ MMEET KUCJIbIH
BKYC), H IIpH JcHCTBHH OakTepuii Ha bora-
TYK TIIOKO30H BBICTHIKY BJIaraiMIIa.
Haxonen, monovHas KHCIIOTA HAKAILUIM-
BAETCA B MBIINIAX, €CTH OHU HCUEPHATH
BeCh CBOH 3amac KHCJIOpPOdd H HE CIO-
c0oOHBl MeTa00MH3UPOBATL TJHOKO3Y IO
aspobHOMY Mexann3My. ITo3ToMy cnpHH-
TEP HEIPOH3BOJBHO MOXET BOCIOJIb30-
BATLCA 4HADXPOOHBIM HCTOMHHKOM 3HEp-
THH, KOTOPHIA CIYXKHJI €I €r0 CAMbIM
MAJICKHM  [pedKaM, H TakuMm o0pa3om

obecneudTh cebs 3Hepruel, BuICBODOX-
NAoLIEHCd NpH  pa3pe3aHHd  MOIEKYJl
TIOKO3bl Ha JABE MOJICKYJIBI MOJIOYHOH
KHCJIoTEI. K coxajicHuI0, B pe3yJb1aTe
DTOTO B MBIINAX MOBBINAETCH KOHIEHT-
paUHsA KHCIIOTBI, KOTOpas 3aTpYAHAET HX
(QYHKLMOHUPOBAHHE (YEJIOBEK OIMYLIAET
3TO Kak OOWIyIe cAaboCTh M TAXKECTh B
MBILLIIAX) H MOXET PHBECTH K CY/IOPOTE.

B opramusme dejoBeka MOJOYHAA
KHCNOTa KOCBCHHO YY4CTBYET U B 3(eK-
Tax, CONPOBOX/TAOIIHX COCTOSHHE CHIIb-
HOro onbsHeHdR. [TOocKONBKY BCA MeTa-
OONM3HPYIOLIAY  AKTHBHOCTE  [ICHYCHU
MOXeET OBITL 3aTpaieHa Ha nepepaboTky
TAHONA, 3TOT OpPraH yxe He¢ Oyner B
cocTOAHMH IPDEKIHBHO CBA3BLIBATL MO-
JOYHYIO KHCJIOTY. B Takold cuTyaunuu
MOJIOMHAA KHCJIOTAa MOXET M0LacTh B
CHCTEMY KpOBOOOpALIEHHSN W TIOBBICHTDL
KHCJIOTHOCTL MBILIL, B Pe3yaLTATE 4EIIO-
BeKk OyaeT 4YyBCTBOBATH CeOA TAKHM XE
YCTAJIbIM, KdK H CNOPTCMEH (XOTs H CO-
BCEM 10 Apyroii npuyuHe). MoJounas
KHMCJIOTa MOXET TaKxke BJMATL HA OCax-
JeHHE TBEPIBIX BEIIECTR B OPTaHM3ME, B
OCODEHHOCTH COJIGH MOYEBOH KHCIOTHI
(IIPOH3BOAHOTO COEAMHEHHMA, Ha3hlBAE-
Moro nypuxosm). OOBIMHO Takue COJH
BBIJCJSIOTCA C MOYOH, HO MOJIOUIAd KHC-
JIOTAd WHTHOMpPYET WX BBIAETEHHWE, OIaro-
Aaps 4eMY COJTH MOYCBOH KHCIIOTBI MOTYT
OTJlaraThCcsi B CYCTaBaX, BRI3LIBAA OOnes-
HEHHOE COCTOfIHE, W3BECTHOE Kak Ho-
dacpua. TIpexIe BCEro TUAKHE OTIOXCHHA
o0pa3sytorcsd B MajbIX CyCcTaBax, B OCO-

- 6eHHOCTH B METATap3albHO-QapHHIeanb-

HOM CycTaBe OOJILIIOTO Nalbla CTOMN.I
00pa30BAHHIO OTIIOXKEHHH CIOCODCTBYIOT
Oorarble NYPMHAMH 1HLIEBBIC IIPOAYKTHI
H HAllUTKH, BKJIIOYas KJIACCHYECKHE CIIYT-
HUKH MOJATPhI -KPACHBIE BYHA M IOPT-
BEHH.

AKupsl 51 Macaa

Mexy xupamMd H  MacilaMH HET
IPHHIMIKAALHBIX pa3inyud. Cynraercs,
YTO KHPbl IPH KOMHATHON TeMIepaType

npeACcTaBaLtOT cOOOH TBEPIIbIE BELIECTBA,
a MAacja —XKHIKOCTH; MOJTOMY TO, 4TO B
OJHOM JOME ABNACTCH XKUPOM, B JPYroM
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MoXeT ObITE MacitoM. Moekynnl 6ob-
IITHHCTBA XHMPOB H MACEN NOCTPOEHBI IPH
Y4aCTHH ClIHPTA 2auyeputa. B MOJIEKYIIBI
AUPOB H MACel BXOJAT TAKXKE 3BCHbA
KapOOHOBBIX KHCIOT. OOB4HO 3TH Kap-
BOHOBBIE KHCIIOTHl HMEWT JUIHHHYIO LENE
YIJICPOAHBIX ATOMOB; HX HA3BIBAIOT HCUp-
Hbimu Kuciomamu. Pa3navHBIE XHPBI B

Macjla OTJIMYAIOTCs Ipyr OT JApyra mpH-
pOAOH XHPHBIX KHCIOT, CBSA3aHHBIX C
OCTATKOM [JIMUCPHHA, TPHYEM KaXIoe
COYETAHHE XAPAKTEPHU3YETCH CBOCH TEM-
nepatypoit  miaasicHusa.  DaRTHYECKH
KHPbBI H Macja W3 JI000ro HCTOYHHKA
NPe/ICTaBNAIOT COOOH pasUIHblE CMECH
3THX MOJIEKYJI.

IJIMUEPHH (34) C,H,0,

JOCTATOYHO BAINSHYTH HA CTPYKTYPY
[JIMuepHBa, YTOOBI NTOBATH, YTO OH Oyaer
3dAMETHO OTJIMYATBCSl OT CBOETO YIJIE€BO-
AOPOAHOTO NPERIeCTBCHHNKA — Td3d npo-
naHa. JAedCcTBATENBHO, TPH ATOMA KHCIIO-
poAd TPHIAIOT CBA3ZAHHBIM C HUMH aTo-
MaM BOAOPOAA CNOCOOHOCTL 0OpA30OBLI-
BAaTh BOJOPOHEIE CBA3H ¥; HMEHHO IO
9TOH TpHYMHE [JIMOECPHH MPCACTABIINET
coDOH BA3KYIO CHPONOOOpazHVIO XKH-
KOCTh. 3a cYeT BOJAOPOONBIX CBA3CH MOJIe-
KYy.bl [JMLEPUHA MPOYHO CBA3LIBAIOTCH
He TOJbLKO APYT C IPYTOM, HO H C MOJIEKY-
NaMU BOJIbL (€CNIM MOCJICAHUE HMEIOTCH TI0
coceIcTBY). MeHee oueBumio Japyroe
CBOMCTRO TIMIIEpHHA, TaKXKe 00YCIIOBJICH-
HOE BOIOPOAHBIMH CBS3SIMH U aTOMaMH
KMCI0pO/a, 4 MMEHHO €r0 CNalkHil BKYC;
Blipo4eM, 3Ty npobiemy ynoOGHee pac-
CMOTpeThL no3anee (c. 128).

CHocobHOCTh FIHIEPHHA CBS3BIBATH
MOJIEKYJIbl BOJBL LWIHPOKO MCTIONBE3YETCS B
KOCMETHKe, $HapMaleBTHUECCKOH W MHILE-
BOM IPOMBILULICHHOCTH, B KOCMETHUECKHX
CPelCTBAaX [JIMIEPHH WIpaeT poJlb cMAz-
wowje20 MW YCNOKauearoujeeo0 CpecTBa;
KpOMe TOrQ, IIHUepun J00aBNsIoT K 3y0-
HOMf macTte, 4TOOBI OPENOTBPATHTHL €€
BeICBIXaHHE. K KOHINTEPCKHM H31E/IHAM

£ ran.

[JIHLEPHHE N00aBIAIOT ANA IPEeTOTBpAaNIe-
HAA HX XpUCTaJuid3anuu. [ImieprHoM
ONPBICKUBAIOT TADAK; B 3TOM clyHMae oH
NeHCTBYeT KaK YRIaXHATEIL, NIPeA0TBRPa-
IIAKOIIAHA BbICBIXaHHE Ta0a4HBIX JIHCTHEB
M MX P4CKpPOILUMBAHHE [0 TepepaboTKH.
[‘munepur moOaBIAIOT K KJeaM, 4TOOBI
NIPeJIOXPAHUTE UX OT CIHILKOM OBICTPOTO
BLICRHIXaHUA, H K MIACTUKAM, 0CODEHHO K
vesutodany (85). B nociieanem ciyvae
IJIMUEPHH BBIMOJIHAST (QYHKUMH hnAdchiu-
uxamopa, NEHCTBYs HAMOAOOHE CMAa3Ku
MEX 1y ONTUMEPHBIMH MOJIEKYJIaM# H Ta-
KHM o0pasoM TnpuaaBag TacrMaccam
HEOOXOIEMYIO THOKOCTE H 31ACTHYHOCTD.

Crnaakvi ¥4 MATKH (TOYHEE, BA3KHH) B
YHCTOM BH/I€ ¥ B PACTBOPAX IJIHLUCPHH
OJIATOTBOPHO BAMSAET Ha Ka4eCTRO BHH. B
9TOM OTHOLUEHUH TIPHPONA MOKET OT-
YACTH YIORIETROPHUTL HALM 3a0POCH
Gnarogaps  HeoOBIYHOH  4KTHBHOCTH
rpuba Botrytis cenerea, BBI3BIBAOIIETO
«OnaropoHyry HWib» BAHOTpanma. Ilpu
ONpeACIICHHBIX YCJIOBHAX 3TOT rpud pac-
TE€T H2 BHHOTPAJAHBIX I'PO34bSAX, MOBPEK-
JaeT KOXKYpPY Arod W T4KHM obpazom
coneifrcrnye"r YACTHYHOMY HCTIZapPEHHIO CO-
Aaepxatieicss B arogax Bojwl. [lonBepr-
Miics AeicTBHIO 3TOro rpnba BUHOIpPan
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Ha dororpadumn 3anevainena KQIIEKUHA MO3IBOHOYILIX B LAHUepHHe, I NMHIEPHHE TDOHHKACT B KJIECTKH H
TAKHM 00Pa’loM NpPeNOTBPAIIACT BRICYIUHBAHHE obpaitos. [MokalaTean NpeJOMIICHHS CIWUEPHHA TAKOB,
HTO TKAaHH craHoBs1cH Golice UPOIPAYHBIMH. DTH 06pA3IUBI NOHBEPrIMCh TAKKE CNELHMATBHOR XHMHYCCKOR
oOpaboTke, B peIYILTATE KOTOPOH MLILLIG! CTAAH NPO3PAYHBIMHA, KOCTH — KPACHLIMH, 2 XPALM — roiyOuIMH.

oborautaercs THMIEPHHOM, a TNONyyae-
MbI€ W3 Hero BMHA (0COOEHHO HekoTOopBIE
COTePHbI) OTNHYAKTCS  YPE3BbIYAHHO
CNAfAKUM H MATKHM BKycoM. [ JuuepnH
CONEPKUTCA TUKXKE B KDACHKIX BHHAX, B
YacTHOCTH B XopoluieM OypryHackom.
Ecnu 6okan ¢ BHHOM clierka nokavaTth, TO

HHOTNa Ha CTeHkax Ookajla ocTaercs
MCIUICHHO CTEKAIoIUAs TUIEHKA; 3TO CYH-
TAETCA IIPH3HAKOM BbLICOKOTO KadecTBa
BUHA H ODBLACHACTCH NTPHCYTCTBHEM BBICO-
KOBA3KOr0 rIHUCPHHA.

IJmuepns MoXer cBA3BIBATL  HE
TOJIBKO MOJIEKYJIbI BOABI; KaXdas rpymnmna
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OH MoZekyabl FiHUEpHHY cnocoOHa
XMMHWUYECKH CBA3LIBATL ONHY MOJCKYTY
kap6onosoi kuc101b1. ObBpazyonmmes B
pe3ynbTare TaKOrO CBA3BIBAHUA CIOXK-
HBIM 3(QUpaAM - XHpaAM H MacliaMm-H no-
CBAILEH B OCHOBHOM 3TOT pasaein. Ecin B
MOJIEKYJIE TJHLEPHHA 1epHbUIUpOBaHA

BHHOTPANHBIC STOfk, NOpaXcHHHIE
«01aropo/HoNl  THWALIO®  (Rolrytis
cenereq).

ToNLKO oaHa rpynna  OH, To Takoii
CAOXHLIE 2QUD HABRIBAKOT MOHO2AUYEPU-
Jdom, a4 NPOAYKTHl STCPRGHKAUHMN IBYX
unu meex Tpex rpynn OH HnazwiBawol
Que auyepudamu M mpu2 imyepuoamu cooT-
BETCTBCHHO.

CTEAPUHOBASl KUCJIOTA (35) C,¢H,,0,

CreapuHoBasi KHCIOTa MOXET CIy-
XHTb NMPUMEPOM KHPHOH KHCNOTHI, TO49-
Hee, nacwiyeHrod KapOOHOBOH KHCJOTHI.

L)

5.

B Monekyne HacbIIEHHOTO COENMHEHHUS
NBOMHBIE CBA3M MEXIY COCERHUMMH ATO-
MaMH YTJAepo/1d OTCYTCTBYIOT. OAHHM U3
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CNEACTBHI HAMUYUA B MOJICKYJIC CTEapH-
HOBOM KHCIOTBI TOABKO ONUHAPHBIX YTJle-
POI-YIJIEPOOHBIX CBsI3eH SABJIAETCH TOI-
BHXKHOCTL €€ YIJIeBOJOPOJHOH  LEmH
[1on00HO NOARMAHOCTH MOJICKY BT OKTA-
Ha (20)], 0OCKONLKY Kaknoe 73BeHO

—CH,—CH,— nachcTBYeT KaKk MOJICK)
JAPHBIA wWapHUp. CIE10BATEILHO, MOJIE
KYJId CTEAPUHOBOM KUCITOTHI MOXeT Bb
TAHYTHCH B 3HI3aroo0pa3Hyro JICHTY,

MOXET CBEPHYTHCSH B KOMITAKTHRIA KTyOON

TPUCTEAPHH (36) C,.H,, 0,

U3 Tex

MOJIEKYJ, €O CTPYKTYPAMH
KOTOPBIX MBI YX€ O3HAKOMHIIUCh, MOJIE-
KyJlda TpHCTeapHHA—ofHa W3 Haubosee
CoxHbIX. B TO Xe BpemMs OpHHLMIL €€
IOCTPOBHHA OYEHb NPOCT. ITA MOJNEKyna
ABNASTCA  TpUTAMNepunoMm  (34); ee
MOXHO TpelNcTaBUTh cehe KaK TPHXKIbI
CNOXHBLIA >pHDP *, B KOTOpOM Kaxkaas u3
TpeX MONEKYJ CTEAPUHOBOH KMCJIOTHI

cpa3ana ¢ rpynnod —OH rimmnepuna. He
MOJIEKYJ/ISPHOH MOJEIH (M H2 CTPYKTYD
HOi  QopMyne) TCIUUECPUHOBAA  YacTl
MOJIEKYJIBl PACIIOJIOXKEHA CleBa, a TPl
YIUIEBOACPOAHLIE HEMH XKUPHOH KHCAOTHE
KaX TpH BBIMIIENA, YCTPEMHJIMCHL BIPABO
OGBIYHO B TPHCTEAPWHE 3TH YTIEBOIO
POZNbIE HENH CKPYYEHBI M IICPEIICTEHR
KaKk APYyr ¢ APYroM, Tak H C aHAJIOTHY
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HbIMH UEMAMM COCEIIHX MOJIEKYIL.

Hekotopele cBoiicTBa  TpHCTeapHHA
MOXHO MPEAYrafaTh, MPUCMOTPEBIIHCH K
€T0 MOJCKYIsSpHOH cTpykType. Hema-
NOBAXHO OTCYTCTBHE aTOMOB BOJAOPOJA,
HENOCPE/ICTREHHO CBA3AHHBIX ¢ ATOMAMH
KMCJIOPOAA;  CNEJOBATEABHO,  MOXHO
NpeanoJOXHTb, YTO JTH MOJIEKYJIBl HE
Y4aCTBYIOT B 0Dpa3zoBaHWHM BOAOPOJHBIX
cesized. Tak oHO M €CTh Ha CaMOM jielie, 1
B 3TOM 3aKNIOYAETCH NMPHYUHA TOrO, 9TO
AMp K BOAa He cmewmparores. [lias
XUBbIX OPTaHU3MOB TAKOE CBOHCTBO XU-
POB BBIFOJAHO, NOCKONLKY Quaronapa emy
PE3KO YMEHBLIIAETCA BCPOATHOCTL BhIMBI-
BAHUA KHPOB U3 OPraHH3Ma W CO3/4eTCa
OpeAnochika i MX  HAKOIUICHHS.
Kpome TOro, Tak Kak MOJIEKYJIbI KHpa He
CRAZLIBAIOTCH JIPYT C JIPYIOM, TO MBI
BIpPABE OXUIATE, YTO KUPBI OyAYT MCHCE
TVIOTHLIMM, YeM BOJA, H OyAyT miaBaTh
Ha €€ MOBEPXHOCTH. TeM He Mewee Morne-
KyJbl TPHUCTEApUHAZ MOTYT YIAKOBBI-
BATHCA CPABHUTENBHO TINIOTHO NYTEM
CKpYYMBAHUSA TUOKHX YIJIEBOJOPOIHBIX
QOKOBBIX Lened B OTHOCHTENBHO KOM-
NAKTHLIE KNYOKH; NOOXTOMY npu KOMHaT-
HOH TemIlepaType TPHUCTEAPHH NPEACTAB-
nser coboll KHUp, a He MACTO.

Ecyim coenrrenne B OCHOBHOM cojep-
XMI YIJICBOJOPOAHBIE (PATMEHTEI, TO
oDLIMHO OHO pACTBOPHUMO B YIneBOAO-
POAHBIX PACTBOPHTCISIX, HaNpUMEp B
Oeusoae (23). Ilpuponusie coeaHeHHA,
PACTROPUMDBIC B YIJIEBOJAQPOAAX U CIHp-
TaX, HO HEPACTBOPHMBIE B BOJE, HA3bl-
RAFOT ZUNUOAML;, CIIENOBATENBHO, XKUPBL K

Maclia ABJIAKOTCHA JIHIIHAAMH.

Tpucteapun 1upegcrasnser coboii
OUMH K3 OCHOBHBIX KOMITOHEHTOB XKHMBOT-
HOTO XHpd W Macfa Kakao (rJ1apHoM co-
CTaBHOW 4aCTH Mokonaaa). B opranms-
M4X OKHPH UPEHMYLIECTBEHHO RbIMOJI-
HAIOT PpOJb PE3EPBHOTO TOMIHBA;, €CJIH
KHD HCTIONB3YCTCA B KA4eCcTBE TOIUIMBA,
TO B KOHEHYHOM CYETE OH OKHC/IAETCA O
JIHOKCHIa yrrnepoma u Boasl. B sr1oit
CBA3H MHTEPECHO OTMETHTE, YTO XHBOT-
HBIE MCNOJBL3YIOT TOMAUBO, OYEHb HANO-
MHHAIOUEE ARTOMOOMNLHOE TONJIHBO.
PezepBHOEe TONIHBO OpPradd3MoB XKHBOT-
HbIX OTJIMYAETCH OT JIH3EJILHOTO TOTIMBA
JHLIE HECKOJILKO OOMBINEH ANMHOH yIie-
BOJOPCIHBIX Lened M nedosnbuloi cre-
IENLIO OKHCIEHHA (4 MMCHHO HAJIHYHEM B
MOJIEKY/Ie TPHCTEapHHA [ECTH ATOMOB
KHCI0pO/a).

Ans XMBOTHBIX BBITOJHbLL U JIHHA, U
HACBIMUEHHAS MPUPOAA LENEH CTeapHHO-
BOM KHCJIOTHI, MOCKOJbKY TBEPABLIA XUp
He 00A3aTeNIhHO XPAHUTH B KAKOM-TO CIIC~
{IHAJIBHOM OPraHe; HAIPOTUB, €1'0 MOXHO
WCTIONB30BATE KaK TEMNOH30THPYOHIYIO
obonouky. U3dmuoe perneHue AROHHOMN
3a/1a4M XPAHEHUA MCTOYHHKA HHCPTUM M
BOJB! NpPHpOZa Hauw1a B ropbax sepbuito-
na; NERCTBHUTENMLHO, XKaK MBI OTMEYaiin
BBIIE, UPH OKHCJIEHHH T1PUCTEAPHHA
obpasyeTcs ¥ Bona.

B nxiueBbIX NpoRyKTAX XHUPE! BBLIIOJI-
HAKT M Pa3JIMYHLIE BTOPHYHbIE DYHKIUH.
Tax, OHH ABAAIOTCA PACTBOPUTEAAMU JTA
MHOIMX BKYCORBIX BEILECTB H JJIf COE/IH-
HEHHH, ODyC/IOBIMBAIONINX  OKPAaCKy.
JKHp KpYmHOro poraToro ¢koTa, HanpH-
MEpP, OKPALEH B KEJITOBATBIH LIBET KapO-

[Mnoael gepeBa  Kakao —cCbipbe g
MPOM3BOACTRA HIOKONAAA W NOPOILIEA
kaka0. TLI0AL pacTyT HA BETBAX U A4
CTBOME MEpeBa U COMAEPKAT cemMeHa,
Ha3wtBaeMble bobamu. Korga-to aurte-
KH HCTIONB3I0BANM 3TH DOOBI B KauecT-
Be JEHer.
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TUHOM (136), KOTOpLIH XKUBOTHBIE NOTY-
4yatoT RMmectTe ¢ Tpasol. Kpome Toro,
XHUPBl MOBLIUANT 3(exT HACBILICHHA
OHIKEBBIX MPOJAYKTOB, I[IOCKOJAbKY OHH
NEPEBAPUBAIOTCH OUCHL MEJUIEHHO M 3a-
ACPXHBAKOT HACTYIUICHHE YYBCTBA TOJIO-
Aa. (AHAIOTHUHHO MOJOKO, BhIUTOE
nepen ynorTpedbneHWeM coupra, 3amen-
JISSET 1OTJQILEHNE TNOCIE/IHET0, TaK KakK
Teneph CHUPT JAOCTHTHET KHIIEYHHKA

no3aHee.) HaxoHen, kax aBTOMOOWIHCThI
TIPHMEHSIOT JUIMHHOUEIIOUEYHBIE YTNEeBO-
JOpPOABl AT CMa3KH TPYUIMXCS vacTeit
MAlIHHbl, TAK ¥ XKHBOTHbIE UCTIOJIB3YIOT
XHpPBl 1A CMa3K¥M CBOMX COOCTBeHHbIX
MBULIECYHLIX BOJIOCKOH. MArKOCTh roBs-
JIHHBI  OTYHacTH OOYCNOB/ICHA WMEHHO
TAKOH «CMaskoi» TPHCTEAPHHOM H €ro
AHAJIOTAMHU.

OJEUHOBASI KUCJOTA (37) C, H,,0,

OnenHOBas KKCIAOTA ABNACTCA HMena-
ChlyenI ol KUPHOH KKCITOTOH, HOCKONBKY
B €e MOJIEKYJIE MEXAY JIByMS COCETHUMU
aTOMAMH YIiepoga HMeeTcs ABOHHAs
cBi3b. B obuiem ciytuae coeUHeHWE Ha-
3LIBAKOT HEHACHUNEHHBIM, €CIH B €ro
MOJIEKYJIe UMEETCA XOTs Obl ouHA KpaT-
4 CBA3b; H43B4AHHME «HEHACBIIIEHHBI»
O3HAYaET, Y10 MOJEKYJa cnocobHa NpH-
COC/IUHUTE NONONHHUTEILHRIE ATOMB! BO-
aopoaa.

JIBOHHAA CBA3bL 3aMETHO BJIHAET HA
(POPMY MOJICKYNb! KAK CaMOH KHUCIOTHI,
TAK M COOTBETCTBYIOUIHX TPHTIHLEPH-
JOB, MMOCTPOCHHBIX € Yy4YaACTHEM JTOH
KHCJIOTLI W riuuepuHd. [Mockonbky cBO-
Do/aHOe BpaTleHUE BOKPYT ABOMHON CBA3H
HEBO3MOKHO,  yIUIEBOLOPOAHAS  UENH
HEHACBILIEHHBIX COETMHEHUN 3HAUUTENDb-

HO

HO MEHEE NOJBHXHA, YEM LEMb MOJIEKYJbl
CTCAPHHOBOHM KHCJIOIB, H HE MOXET
CKpy4YnBaThcd B KIybok. Monexysin
CNOXHBIX  3¢HpoB, oOpa3oBaHHBIX C
YYACTHEM HEHACBIIIEHHBIX KHCIOT, 3HA-
YUTENLIO MEHEe KOMIIAK MHbI, YeM MOJie-
Kyla TpHCTEApHHA, HE CIOCOOHBl NIGTHO
YNAKOBBLIBATLCS, M TOJITOMY COOTBETCT-
BYIOLIME BCIIECTBA CKOpee SABIHIOTCH
MAC/1aMH, 4eM XU paMi. TTHuiesbie pacru-
TeNbHBI€ MAC/a HACTO BBIJSPKHUBAIOT 13
X0JI0Jy W 3aTeM QUIbTPYIOT, 4TODL! yaa-
UTL XHUPBI. 3aTBEpPICBAIONINE M BhHI3bI-
BAIOIIIHE NOMYTHEHHE MACNA TIPH €ro Xpa-
HEHHUH B Xojoaunibhuke. [lo cpaBHeHuIo ©
[OBSJMHON B CBMIIMHE, OapaHURe B MSCE
JIOMAIUHER 1ITHIBI COACPKAaHUE HEHACHI-
ICHHBIX KHCIIOT BBIIIE, H I03TOMY OHH Ha
OLLYNE KaxyTcs §ofee MATKHMU.
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B xone »sponronuu cTebiId M JTHCThA
pACTEHMA HE TNOTEPSJIH CMOCOOHOCTE B
MeHRUIEH CTENEHH, YeM XHBOTHERIE, CTpa-
Jlathk OT coOCTBEHHOIO Beca H [0ITOMY
MOTYT XPaHWTL J0OCTAaTOYHBIE 3AMACH M-
TATeNLHLIX BEU(ECTB B BHE YriieBojion, B
TO Xe BpeMs WX CEMEHA TOJIXKHBI MO IEp-
XKABATH PAIBHBAKWMHACK 34poAblll 10
TEX TMOp, MOKa OH He Oyjer cnocoben
PACTH CAMOCTOATENBHO; A 3TOTO HEOO-
XOAMM KOMIAKTHBIN U (e THBHBIH 3a-
1ac NHUTATENbHBIX BelllecTB. MMeHHo o
3TOH IpUYHHE B CEMEHax pacTeHUil Ha-
MHOI'0 00iBINe Maclid, veM B cTeduasx.
XOpoIuMH HCTOYHHKAMK Ui TIOJTy4e-
HHA HEHACBILUCHHBIX JKMPHBIX KHCIOT
SB/ISIOTCH 3€PHA KYKYPY3bi, XJIONKOBOE
ceMs ((Fossypium), coeBuie 600BL (Glycine
max), cabnop (Carthamus tinctorius: w3
ero IEMECTKOB BLUIETSAIOT TakkKe [IMI-
MEHT, TPUMEHACMBIR I IPHTOTOBJICHUS
KPacHbIX KPAacoK pAa OTTEHKOR) M BCETAA
NOBOPAYMBAIOIUHACA K COJIHIY MOJCOJI-
HeyHuk (Helianthus annuus). Cama oxen-
HORAS KUCJJOTR SBAAETCH OCHOBHBIM KOM-
NOHEHTOM TPHUIJIMIIEPHIOR OJIMBKOBOrO
MACTIA, KOTOPOE OTXHMMAlOT H3 CIEIbIX
10108 0nuBLl (Olea europaea).

Conepxamuecss B wokosiane (rodsee,
B MacCJle KaKaQ) TPUIJIMUEPHbI OJIEHHO-
BOM KHCJIOThI NPHIAKOT €My HHTEPECHbIE
CBOWCTBA. BO/BIIMHCTBO XHPOB U Macen
Npe/icTABNANIOT COOOH  CNOXHBIE CMECH
TPUTIHLEPUOB, MOITOMY OHW He ma-
BATCA OpH  KaKOH-nu00 oupenaciicHHOH
TeMIIEpaType, a TOCTENEHHO pPa3Msr-
YaroTcs B JOBOJBHO LIAPOKOM MHTEpPBAIE
TeMniepaTyp. Macno kakao, H4UPOTHB,
JIOCTATOYHO OAHOPOAHO [0 COCTABY;
KAaXAas MOJEKY/A TPHIJIMLEPHIA HMEET
OJIMH OCT4TOK OJEHHOBOM KHUCNOTLI, CBA-
JAHHBIH C UEHTPANBLHBIM  YIJIEPOIHLIM
4TOMOM TJIHUCPHHA, & 1B JPYIHX OCTaT-
Ka PUHAAIeXAT JIHO0 CTeapHHOBOM KUC-
nore, nubo ¢e OmMxkalnicMy aHanory -
NajIbMUTHHOBOWH KuCa0Te. OQTHOCHTENB-
HAft OJTHOPGAHOCTE MAC/d KAKAO MPHBO-
JUT X TOMY, YTO IUOKQJIAJ COXPAHSET
XPYIIKQCTHL NOYTH A0 CBOeH OJOBOALHO
YeTKOH TeMMNepaTyphl naasiacHua (34°C;
JHIWbL 49yTh HHXE TEMIECpaTyphl Tea
yesnoBeka, paBHod 37°C). Bonee Toro,

TIaBsICHHE NPOMCXOJHT HACTONLKO Pe3ko
¥, NoAOOHO TNNABJCHUIO MOOBIX ApYrux
BEILIECTR, CONPOBOMKAAETCH NOTJIOILIEHHEM
TAKOI'0 KOJIMMECTBA JHEPTHM, YTO MBI
OLIYLIAEM NPUATHLIA XONOJOK, KOrna
IIOKONAA TaeT Y HAc BO Pry. 3/7ech,
npasia, €CTb OJHO OC/IOXKHEHHE, CBA3aH-
HOE ¢ TEM, YTO MOJIEKYJIBI MAC/a KaKao
MOIYT YIAKOBBIBATECA 1HECThHY pa3jMy-
HBIMH CTIOCODAMH, NPUYEM MPH KaXIO0M
cuocobe ynakoBkd ofpasyeTcs TBepRoe
BELIECTRBC CO CBOEH TeMMNepaTypoHd niab-
nenus. IIpeBpaiienne Bcex FTHX TBEPIbIX
PA3HOBHJHOCTEH Macna Kakao B HHM3KO-
MTABKYI0 QOpPMY NMPOUCXO/IUT TIPH TENNO-
BOH 00paboTke 1wokonaaa. B pesyabrare
TakoH o0paboTkH TBep/ias, oOLIMHO Giec-
TAIAS [OBEPXHOCTH INOKOTAAd TOKpPbi-
BAETCA CEPOBATBHIM Ha’jieToM («BbiliBe-
TOM»).

ITo XHMUMECKOMY CTPOCHHUIO OJIEHHO-
BOH KHCJIOTE€ OnM3Ka IIHHONICHOBAA KWC-
J10Ta, B BUJIE TPUTIMIIEPHIOR BXOAALIASA B
COCT4B NIBLHSHOrO Macja, KOTopoe 110y-
4ar0T U3 ceMeHd abHa (Linum usitatissi-
mum), B Monexyse NUHONEHOBOR KHCIO-
TBl UMEKOTCH TPH JABOHHBIE CBS3H, M, Cle-
JOBATCIBHO, OHA MOXET CAYKUTL [IPUMe-
POM ROANICHAC bl bl X KHPHBIX KHCIIOT.
OO0ycnoBneHHAS ITHMH TPEMS JBOMHBIMHU
CBA3AMH IKECTKOCTH MONEKYNBI TNO3BO-
NMET IPE/INOJIOKHUTh, HTO NOCTPOCHHBIC C
y4actHeM JIMHOJNCHOBOH KHCHOTHL TpH-
rMuepuasl 6yayr mMacnamMu. Mel Bnpase
TAKXKE OXHAATH, 4TC 3TH Macna Oyayr
XHUMMYECKH PEAKLIHOHHOCTOCOOHBIMH,
IOCKQ/TLKY [ABOWHBIC YTJICPO/I-YIACPOn-
HBbIC CBA3H SABJISIOTCH XUMWYCCKH YYBCT-
BHTE/IbHBIMH LIEHTPAMU MOJIEKY], CIo-
COOHBIMU PEATHPOBATSH C APYTHMH COEIH-
HEHUSIMH.

JIbuaHOEe  Maciao,  JAcHCTBHTENBHO,
MOXKET CIIYXKUTh IPHMEPOM 8biCbLXAFOUUX
Maceq, 101 JHEHCTBHEM YUCTOrQ KHCJIO-
ponra UM BO3AyXa ABOWHHBIC CBS3H TakKHX
MAcesl OKHCISOTCA M Ha NOBEPXHOCTH
Macia oOpasyetcs Teepfias nneHka. Me-
XdHH3M 00pa30BaHUA TIACHKH BKJIIOHAET
CO3AHME NIOJ BO3ACHCTBHEM KUCJIOpPOJa
p4OMKAJIOB *, KOTOpBlE 3aTeM HHHIIM-
HPYIOT HETTHYIO peakuuio ¥, mpuBOAAIYHO
K ($OpMHPOBAHHIO XHMHMYECCKHX CBA3EH



72 I'napa 2

MEXIY COCEIHUMM MOJIEKYIIAMH. DTOT
MpoNECC, HA3BIBAEMBIN Hoaumepuzayuetl,
IPOUCXOIUT MPH CTOAHHU IIOJIMHEHUCH!-
HICHHBIX PACTHUTEILHBIX Macesl Ha BO3-
JAyXe B YCKOPAETCH, €CNU TakKHe Macnd
NPHMEHSIOT J7s Xapeuus. [1o 2Tol npu-
YHHe, B YACTHOCTH, YX€ MCIOIBLI0BAB-
meecs JUTH KAPEenus Macic He CIeayeT
CMEILHBATh CO CBCKHMM MACIOM, T4K KaK
OCTABIIHECH B CTAPOM MACIE PaUKANbI
BBI3OBYT YCKOPEHHYIO TNOJUMEPUIALMIO
CBEKETO MaCHd.

[TpuHLINN  UHIAYUUPOBAHHOW BO3NY-
XOM NOJIMMEPHU3ALHHA NOJOXKECH B OCHOBY
MACJISHBIX KPACOK, KOTOPBLIE IIpeJICTaB-
JIAOT COOOH CYCTIEH3HIO TIMIMEHTA B BhI-
CRIXAIOLIEM Mac/e, OOBIMHO JIBHAHOM, C
nobapneHueM K4dkoro-nubo  Karaliusa-

TOpa (TaK HA3RIBAEMOIO CHKKATHBA),
YCKOPSIOMIEro okucienne. CTadUNBHOCTD
AJKMOHBIX Kpacurtened (59), B cocTas
KOTOpRhIX BXOJIAT MOJHHEHACKHITIIEHHBIE
XHPHBIE KHCIOTHI, 3aBHCHT OT CTCNCHH
CIIMBKH 3THX KHCJIOT HOIEPEYHLIMH CBA-
3AMHU.

IMonuHeHachIIEHHBIMH KU PHBIMU
KHCIOT4MH 0OraThl XHUpLl pbID, WanpH-
Mep xup nevyenn Tpeckd. Ilpuuuna storo,
BO3MOXHO, 33KMHYAeTCs B JABJICHHH
ECTECTBEHHOr0 oT0Opa; JeicTBHTENLHO,
TPHTTHIEPH/IBI, RXOJSIHE B COCTAB XUpa
pbeI®, HACTOJBKO IUIOXQ  KPHCTAILIH-
3YROTCH, 4TO OCTAIOTCS XXKHJIKHME AaXe B
TUNMHYIHOM JAnas pbui® XOJOOHOM OQKpY-
HCHHH.

XOJIECTEPHH (38) C,,H, 0

B xo/e yCBOEHUS HACBUICHALIX XHPOB
OPraHH3M IIOJIYYAaeT B CBOC Paclopske-
HHE JUIMHHbIE TAOKHE HEHH YIJIEPOAHBIX
aToMOB. OpraniiM MOXET MCNOJ1b30BATh
HX JUUIsl CHHTE34 XOJIECTEPUHA; TOIa KOH-
HEHTpAIMs MOCIEHEr0, BOSMOXHO, Npe-
BLICUT CBOM OOLIMHBIA ypoBenb. Obpa-
THTC BHUMAHHE Ha CIOXHBIA, XECTKHH
YyIIeBOJAOPOAHBIH KapKac JTCH MoJle-
KYJIBI, XOTA €€ pabo4yuM seMeHTOM (HIH,
NPaBANILHEE, BYHKYLOHAAbHOI  2pynnoti)
sBisiercs  npexae Bcero  HeDonblnas
rpynna —OH. Jpyrumu cioBaMH, ¢ XH-

HO

MHHYECKOH TOYKH 3PEeHUN XOJICCTEPHH
IIpeACTaBIIsgeT COOOM CIOXHBIA CTHPT,
XonecrepuH OObBIMHO 0OpazyeTca B
IEYEHM W HUI'PAET BAKHYIO POJL B METa-
Gonuueckux mporeccax B opranusme. OH
SBIAETCH MPEAIECTBEHHUKOM Pa3THYHbIX
ropMaonos (159), ucnonniyerca MpH HocT-
POCHKH KIIETOYHBIX MEMOpPaH M NpeaCTas-
JIET cOOOH MCXOHOE BELWECTBO [UIS CUH-
TE€3a COCRUHEHNH, BXOTAUIMX B COCTAB
KENYK (€ro HA3BaHME NPOUCXOINUT OT I'pe-
YeCKOTG  BBIPDAXKEHHWS,  O3HAYAFOLIErQ
«TREpAas XKeauby»). ITH COEAMHEHHA IcH-
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CTBYIOT clueayromaM obpaszoMm. Koraa
JMIUABI MONAJar0T B ABEHAIUATHIIEPCT-
HYI0 KWILNKY, OHH 4YacTHYHO pacIien-
JIAFOTCA © 0OPA30OBAHNCM XUPHBIX KHCIIOT
nox AeHcTBHEM (epMeHTa * nanxkpeamu-
yeckoit aunasvl. TUNMYHBIE I KMPOB M
Macest JIHHHOLCIIOHYEYHBI¢ XUPHBIC KHC-
NOTHl CIHUIIKOM MOXO0XH Ha YIJeBojo-
pPOABI M MO3TOMY HEPACTBOPHMBI B BOJIE;
caMH 1o cebe OHM BbIDAJH Obl B BUJE
KUPHOTO OCajka M 3acopunu Obi Kuiley-
HHMK, NIPEBPATHUB €ro B 10J00HE HATJIYXO
3aKY[IOPCHROU TpyObi. DTOMY NpensTCT-
BYIOT COCJIMHEGHMA, BXOJMAIIHE B COCTAB
KEMUM, KOTOpPBIE HEHCIBYHOT KdaK JeTep-
TCHTbI, T.€&. OOBEPXHOCTHO-aKTUBHBIE
BenlecTBa (C. 78); OHM OKpPYXalOT Kaneib-
KM XXUPHBIX KHCJIOT W JIpOOAT UX HA emle
bonee Meskpue Kamid, COOEpXKAILUHE TIPH-
MEPHO N0 MWJIJIHOHY MOJEKY.L. B pe3yin-
Tare 00pas3yeTcsd npo3pavyHad IMYJIbCHY,
KOTOpas MOXET CBOOONHO NPOXOAMTH
MEPE3 KMIHEYHMK, BCACBIBATBCA M Xpa-
HUTECA B KaueCTBE TOT/IMBA.

Ha sTom paccku3 0 NONOXKHTC/ILHLIX
CTOPOHAX XONECTEPHHI H €T0 OHOXHMMH-
1eCKOH 3HAYHUMOCTH KOHYAeTCHA. YcClibl-
IIAB CJIOBO «XOJIECICPUH», TEIECPhL vaille
BCEI'O  BCIIOMMHAIOT O TEHEBOW CTOPOHE
€ro aKTHBHOCTH, CBSI3AHHOW C €r0 POJIBLO
B Pa3zBUTMH amepockiaeposda (310 3abone-
BAHHE NOJIYYMJIO CBOE HAa3BaHWE OT rpe-
yeckux crnos “atheroma” um “skleros”, uto
BKYIIE TIDHMEPHO O3HAa4aeT «TBepaas

kamay»). Ilpu arepocknepoze Ha HHTH-
Me - BHYTPERHAX [TafKUX CTeHKdX apTe-
puii — 00pazyroTca KUPOLOJ0OHbIE OTIO-
weHuss. OHM COCTOST U3 NTUMHAOB *, rnae-
HbIM 00Opa3oM XoQJecTepMHa, H psja
CIIOXKHBIX YIJIEBOJAOB; 31H  OTJOXKEHHA
(ONSIIKHM) OTBEPACBAIOT 110 Mepe HAKOMN-
JIECHHS. MOHOB KaJIblMA, 3a0UPACMBIX U3
NPOTEKAOEH MNua3Mhl XpoBHd. 3aTBep-
JIeBIIAC ONAIIKH YaCTHYHO 3aKyNopH-
B2IOT COCYAbl, OTPAHAYMBAIOT JIOCTYII
oboraineHHol KUCI0poIoM KPOBH K MHO-
KdpAy M TAKHM 00pa3oM MOTYT OpUBeCTH
K HieMuUcckon Dosie3nn cepaua (KUcno-
POTHOR HEAOCTATOMHOCTH),

HexoTopele fAaHHBIE TOBOPSAT O TOM,
YTO BEPOSITHOCTEL MNORBIIEHUS KOHUCHT-
panye XOJIeCTCpWHa HE CTOJIb BBICOKA,
CCIIM YEIIOBEK YNOTPEOAAET B OCHOBHOM
HenaceIUIENNbie  XUpbl. [lo-BHOMMOMY,
NPAYHHA 3TOTO 3AKJIKOYAETCH B M3IMEHe-
HUU paCHpeaesieHds XONeCTepUHa MeXy
MnasMod M pa3siIMYBBIMU HCHTPAMHM €ro
APAHCHHS B KJIETKE, a He B H3MEHEHUM
CKOPOCTH €rc 06pAZOBANMA KITH pa3noxke-
HH4. B ¢cBR3H ¢ a1UM npeanpusaTd, Npo-
W3BOMSIIUHE MHUIICBBIE XUPbL, CTOJKHY-
JIMCL ¢ AUIEMMO: C O/IHOH CTOPOHbI, UM
Heobx0qUMo  00eCnCUnTh  JOCTATOYHLIH
YPOBEHL HEHACBLIEHNOCTH JKHPOB, 4 €
IIpYroi — M30exaTh NPEBPAIICHHS KUDPOB
B KHIKYIO, HEYIOOHYKO AT HCTIONLIOBA-
HUS MACCy, KOTOpaA K TOMY X¢ OBbICTPO
OPOTOPKAET.

CiHBOYHOE MAC/0 H Maprapun

Macno noay4daror cOMBaHUEM MOJIOKA
(Tounee, cinuBOK). B pezynnTate cOusa-
HHA TNOOYNBl  XHpa KOAJECUUPYIOT;
OCTABUIYKOCH UJIKOCTL HA3LIBAIOT nax-
mofi. Maprapus (4T0 mo-rpevyeckn O3Ha-
yaer «keMuyr») Obil w300peTeH B Ka-
YeCcTBE€ 3aMeHuTens Macna B 1869 r.;
TOTJ2 OH mOpejcrapnan coboit cMech
MQJIOK&, U3MENBYEHHOTO KOPOBLErO BBI-
MeHH ¥ ToBsIXkbero xupa. Ipoucxoxie-
HHE TOr0 MAaprapuHa, X KOTOPOMY NpH-

BBIKJIH MBI, CIIOXHEE, €ro noIyvaroT XH-
MHYECKHM NYyTEM M3 pAaa BEILIECTB, B TOM
YHCIE PACTUTEABLHLIX MAcel U NEKATOPBIX
NPOAYKTOB HEPTEXHMHYECKOH NPOMBIIII-
JICHHOCTH (1. €. XHMHKAQTOB, LIONy1deMBIX
3 Hep1H). HexoTophie U3 XOMIOHEHTOB
Macjia M Maprapusa, BKJII04asi MpOayKThi
UX pa3fokenus (OporopkaHus), OyAyT
paccMOTpeHbl B 3TOM paszfene. Oxpacka
Macid U MaprapuHa o0ycloBJieHa Kapo-
TaHOM (136). |
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BYTAHOBAS KUCAOTA (39) C,H,0,

Conaepxkalliecss B KOPOBBEM MOJIOKE
KHEPBLE U Macia BOTaTsl TPRTITHUEPUNAMM,
MOCTPOEHHBIMH € Y4aCTHEM KOPOTKOLE-
UOYEYHBIX XUPHBIX KHCIOT, B TOM MMCIE
OyTaHOBOW (MM MAacCsHOH) KHCIOTHI.
T4k Kak KOpOTKHME UEHM JIETY¢ CKOJILIAT
OJHa 110 ApPYTO#l, TO CIMBOYNOE MACIO
INAYUTENBLHO MSATHE, YeM BOCKOODpa3Hbie
KUpBI THNIA TpUcTeapuna (36) u AnuHRO-
LENIOYEUHLIE YTNEBOOPOLI, HA3bIBAEMbIE
napaguHom. B TO Ke BpeMsa B COCTaB
KMPOB MOJIOKA BXOOAT OCTATKH CTeapu-
HOBO# (35) # osiemHoBo# (37) xucror.
Kax u B cayyae Apyrux XHBOTHBIX XH-
POB, CIIOXKHA49 NPHUPOIA CMECH NPHBOLHT
K TOMY, 4TO MdCNO HE WUMeeT pe3ko#l
TEMIEPATYPhl MUJIABJIEHHSA M ITOCTCIEHHO
P43MATHAECTCA B JIOBOJIBHO  IUHPOKOM
ANanazoHe TeMIepaTyp.

JKenckoe MoJoko Ooraro JIMHOJIEBOH
kucnotoi (41) ¥, xpoMe Toro, COAEPKHUT
IOKa elle HE WASCHTU(PHUUHPOBAHHOE CO-
eAWHEHHE, YCKOpAiollee poct OakTepHHd
Lactobacillus bifidus. B xuiieuHuke pe-
DeHka 311 Gakrepun upoayuupyior 60.b-
IOe KOJUYECTBO MOJOUYHOH KHCITOTHI
(33), a moBBIIEHHAN KUCTOTHOC 'L OB~
nger pocT APYITHX, BPEIHbIX OakTepHi.

B MoJioke Xuphl Haxonfitcs B BUAE
SMYIhCHH, T.€. B BHAE HCOONBIUMX AH-
CHEpPrdpoBaHHKIX Kanenek. Kaxigaa xa-

nesbka OKpykeHa Mosiekysamu, obia-
JaroUIMI CBOMCTBAMH NICTEPTCHTOR (44),
B TOM 4MCJIE€ XONecTepuHOM (38); B Mose-
Kymax AETepPreHToBR HMEIOTCH Kak yrie-
BOJIOPO/HBIE TPYIiNbl, KOTOpLIE MOTYT
CBSI3BIBATLCS C  VIJICBOJAOPOJHBIMH  XKE
HenaM¥ XUPOB, TAK H OIA WIH He-
ckoasko rpynn —QH, criiocoOHRIx 0Hpa-
3JOBLIBATH BOJOPOAHLIE CBA3M * ¢ OKpy-
KAWIUMMU  MOJIeKy1aMH  BOJbL.  Jletep-
TEHTBI CraOMIHIAPYIOT KUPOBLIE KANCIH-
KM, OKpyXkas HX 000JIOUkOH C BRICOKHM
CPONCTBOM K Bojc. Koarynsuust xanesiek
NPOMCXOINT TNOA ACHCTBHEM ITPUCYICT-
BYIOIIETO B MOJIOKe Oenka, cBa3blBalO-
UICTO OTACNbHAIE KALCILKH; B PE3Y/ILTATE
CIIUSIHUA KATleJIEK XUpa OTIENIASTCA CIOM
cnuBox. Harperague MOMOKa NPUBOIUT K
Koarynaudn Ociika naktansOyMuBa, KO-
TOPLIHA NPH UCNApeHUH BOILI 00palyer Ha
HOBCPXHOCTH MOJIOKA [LIEHKY, OOBIYHO
HasbiBaeMylo nenxol. [Mocieanss cpas-
HUTEJILHO HEHPOHHI@eMa AJIs niapa, 110-
3TOMY NOA HEH MOXe 1 CO30aThCH HEDOIIb-
oe U30LITOYHOE JIaBJIEHHE, BIIOMHE O0-
CTATOYHOE U TOTO. 4TOOBL IPH BCKUMA-
HHH MOJI0KO «yOexano». Tennosas obpa-
DOTKa YacTHYHO paspyliaeT Oenku M
MOCNE  KparkOBPEMEHHOTO HATPEBAHUA
npumMepno nps 100°C MOJT0K0 B KakOi-TO
Mepe TepseT  CnocoDHOCThL  OT/IENATh
C/THBKU.

B Haue Bpems. xoraa ctajio 1MKHPOKO
AOCTYNMHLIM SOMQAICHUUPOBANNOE MOAOKO,
CJICGH CIMBOK H4 TIOBEPXHOCTH MOJIOKA
ylaeTca yBuaers He #acto. [lpu romo-
TEHMIUPOBAHUK  MOJIOKO  NPOIIYCKAOT
07l JABJICHHEM uepe3 HeOOJILIHE OT-
BepcTHs. B pesynsrate karum xdpa pas-
DUBAKIICA HA elle MEHBINHE KATIeJLKH,
MOJIOKO CTAHOBUTCA 0DOJICE  BA3KHM,
Ocnee, npuobperaer GoJiee MATKHIA BKYC,
a IMYJbCHS * CTAaHOBUTCA YCTOMUHBEE,
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BYTAHAWOH (40) C,H O,

CoennHenvs, B MOJIEKY/IAX KOTOPbIX
UMEETCA Kapoouubnaa 2pynnd >C =0,

BazuBaoT xemonamu. C xkeToHamMm cBi-
3aHbI BKYC H 3dMaX MHOTHX TPHPOIHBIX
marepuasor (. 146). byranauoH (Ha3bl-
BACMBI TAKKE dudyermuiosm) TIpPENCTAB-
JSIET COO0H JICTYUYKY KENTYIO KUAKOCTh C
3anaxoM ceipa. [lo cyrH jgena, uMeHHO
OYTAaHAHOH UPH/AeT ChIPY ero creludu-
YEeCKMi 3anax, Tax Kak npu WHKyOauuwu
CJMBOK ¢ OaxrepuaMu B HeDOJIBIIMX
Ko.m4ectBax obpalyercst ¥ OYTAHIMOH.
[Mocie unkybauum cnurky cousaror. [pu
aTOM 000JIOUKH, OKPYXAKIIHKE WKHPOBBIC

K4lleNbKH, PA3pYIIAOTCd H TNOCIeIHHAe
KoanecuupyloT, obpaiya ynpyryio teep-
Ny Maccy. I1o cpaBHEHHIO C KOPOBBLHM
OBCYLE W KO3b€ MOJIOKO Dorave KopoTKO-
(ENOYeYHBLIMH  TPUTAMNEPHIAMHE, 1O-
3TOMY W UITOTOBJICHHBIH M3 HHX CBIp
(rampuMep, poxdop) obuaamacr Oounee
PE3KMM 3a11AX0OM.

3amax OyTanaMoMa BEI MOXETE DO-
YYBCTBOBATDH, NOHIOXAB CBOU I10MBIIIIKH
WK 4b4-HHOYRAL JaBHO HEMLIThie HOTH,
TdK K4K MUMEHHO DYTAaHAHWOH OTBETCIBEH
3a 3anax 3acrapenoro norta. Ceexue Boi-
NEJICHUS TIOTOBBIX XKEJIE3 NPAKTH4eCkH He
HMEIT 3aMaxa, OJTHAKO MOA BJiHAHHEM
Baxtepuu Streptococcus albus, xupyitei
Hd KOXE, KHCIOTHOCTL Mota beicTpo mo-
BLIILIAETCA, 4TO CO3J4CT OJIATONPUATHBIE
YCIOBHS A1l pOCTa APYyTUx Daktepmii. B
PE3yNbTaTe XUIHEAECSTETLHOCTH MOCIEI-
HHUX BbIJAEIAKTCA pa3/iduHble BeleCTBa,
obnanarolilie 3anaxoM, B TOM MHCHAE H
OyrawamuoH. JlelicTBUe A€3010PAHTOB OT-
YaCcTU OCHOBAHO HAa YHHUYTOXEHHH 3THX
DakTepHii.

JUHOJEBAS KUCJAOTA (41) C,4H,,0,

JIuroneBpast KHCNOTa ABIACTCA OCHOB-
HOH JXKMPHOH KHCIIOTOH MHOTHMX pPacTH-
TEJBHBIX Macesl, B TOM YHCHIE XJIOTKO-
BOTO. COEBOrO M Kykypy3Horo. Ee muOro
TaKke B TPUIIHUEPHAAZX CEMAH parca

OH

(pacTeHMA CeMEHCTBA  KPeCTOWBETHLIX
Brassicaceae). B Buae TPUTIHIEPHIOB
JIHHOJIEBYIO KHCJIOTY IIPHMEHSKOT B MPO-
H3BO/JCTBE Maprapy¥Ha H I[IOPTEHHHTa
(xupa, pobapIAEMOrO B TECTO UAS pac-
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CRIMMYATOCTH), @ TAKKE B COCTABE MHIIe-
BBIX PACTUTCIBHBIX MAcen.
[TocTpoennnie ¢ yqsacTueM NUHOICBOH
KHCIIOTBHL TPHUTJIHUEpUABI (36) sBasioTCH
MacCilaMH, TaK KaK B UX YIJIEBOLOPOIHBIX
nensix WMEKTCA ABOMHLIE cBA3H. [lo-

CKOJIbKY MaprapiH | [LLOPTEHUHT JOJDKHBI
OBITh HEXECTKMMM TBEPIABIMH BCILECT-
BaMU, P4 UX NIPUTOTOBJIIEHHH PACTUTENb-
HEIe Maclia noasepratoT o0pabdoTke razo-
00p4a3HBIM BOIOPOJIOM B IPHCYTCTBHM
HHKEJIEBOTO KaTanuzaTopa *. DToT mpo-
ece, Ha3bIBACMBIH cudpuposaiiuem (WU
THPOTEHHA3AIHEH), IPUBOAUT K H3IMEHE-
HUIO CTPOCHHA pHda COeAWHEHHI, BXoaM-
INMX B coCcTaB Macell. Tak, aroMbl BOJO-
poJa TMPHCOSIUHANTCH K YUIEpOIHBIM
aTOMdM, KOTOPbIC NEPBOHAYANIBHO OBLIH
CBA3aHBbI JIBOHHOM CBA3LIY; TEM CAMBIM
JIOCTUTAETCA YaCTHYHOC HACHILICHAC YT JIe-
BojlopoaHbIX nenei. [Ipespanienue aBOM-
HBIX YTJICPOI-YIJIEPOAHBIX CBA3CH B OIU-
HApPHBIE NOBBILIAET NOABHXHOCThL YIIEBO-
AOPOJHBIX LENeH, YTO B CBOKO ouYepedb
cnocobcrByeT 0o0Jice NIAOTHOM YNakoOBKC
MOJIEKYJ TPUTJHMIEPH/IOB H B PE3yaLTaTe
KHJIKOE MaCJI0 NMPEeBPALIACTCA B TBEPIAbIH
wup. TIpoliecc ruApUpOBaBKs HE JOBOIAT
70 3aBEpUICHHA, €CNU  DPACTHTENLHBIC
Mdclla TIPEeANoardeTcs UpeBpaTHTL B
MATKHE COpTA MaprapHuHa.

U3 cemAn panca (Brassica napus) no-
JNyYaloT pPancoBOE MACHC — HCTOYHHK
JIHHOJISBOH KUCTIOTHL.

OcyinecTBIAAOIIEECA B XOA€ [HAPUPO-
BAHUWs HACBHTIEHUE JIBOMHBLIX CBN3€H CHU-
KACT, KPOME TOTO, BEPOATHOCTL B3aHMO-
JIEHCTBUS C KUCJIOPOAOM, [IO3TOMY I'MA-
PMPOBAHHBINA XHP MOXeT XpPaHUTLCH
aoneie. CoeAMHEHUS C HENPUATHRIM 3a-
MaxoM yAaJsioT, 1ponyckas 4epes pac-
ILUIABIICHHBIA XMp HeperpeThid nmap. Ilpu
THAPDUPOBAHHHA TpaHCPOPMHUPYIOTCA H
COeNMHEHHUS, OTBEYAIOIIME 3a I[BET MAacel
H KUPOB, NO3TOMY [0 3ABCPILCHUH TH/-
PUPOBAHUS K MPOJIYKTY JIODABNAIOT pa3-
JTUYHBIC kapoTHHEL (136), 4ToGH BHEINHAE
nponykT ORI NOXQK HA CAWBOYHOE
MAacso. 3anax MOC/CAHErO UMHTHPYIOT,
nobasnas Oyranguon (40). Bkycosble
KA4eCcTBA YAYYIIAKOT NYyTeM SMYJIbTHpPO-
BAHUY NPOAYKTA B CHATOM MOJIOKE, KOTO-
poe TIPEABAPHTENIhHO TIOJIREPIIM obpa-
borke OakrepusiMd, NPOIYUHPYHOLAMH
MoouRyr kucnioty (33). IMurarensHyto
UEHHOCTb MOBHIIAKT HOOABICHHEM BH-
taMHHOB A u D. M naxoHeu, nns toro
4YTOOBI BCA JTAa CNOXKHAA CMECH HE pa3zfe-
JIJ1aCh Hd KOMTIOHEHTDI, BBOAMT LIPHPOI-
HBIC MOBEPXHOCTHO-AKTUBHEIE BelllecTBa *
(deyumunel, TpeACTABAAIOIIAE  CcODOI
AHAJIOTH TpHIJMUepuioB ¢ (ocdaTo-
noJcOHOH rpynnoi B oqHON U3 OOKOBBIX
Lenei).
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2-TPET-BY THI4-METOKCUPEHOJI (42) C, H, 0,

Cpok rogHOCTH MaprapuHa H ApYyrdx
XHUPOB H MAaCeNn MOXHO YBEIHYUTh, €CIH
NPEIOTBPATUTL WM XOTs Obl HAIPABHTH
00 MHOMY DPYCIly PedKLHIO KHCIOpoJa ¢
JBOHHEIMH  CBA3AMH  VIJICBOAOPOHBIX
LUened; TOTAAa Macjla He [pPOrOpPKAoT.
Hssectno, yto 2-mpem-0yTun-4-MeTOKCH-
tbeHON ABIAETCH AHPMUOKCUOGHMOM, T.E€.
CO¢IMHEHUEM, HHruOUpylolMM (1oJaB-
JIAIOUIMM) TIPOLECCHl OKUCIICHMS, 3T0 CO-
€AMHCHHE CIOCOOHO NpephIBaTh LEMHYHO
peaxIMIo MPUCOEJIMHEANS KHCIIOpOaa K
ABOHHBIM CBSI3MM M pa3pe3aHHs MoJie-
KyNel Ha JBa ¢parmenTa. AHTHOKCHIAHT
BBINOJIHAET CBOK (DYHKLHIO, COCIHHAACDH

C TEPOKCHAHBIMH paaukanamMu* (r.e. ¢
papukagaMu tana X—O—0, e X -
OCTAJIbHAS 4YacTh MOIEKVIRI) TIpexne,
HyeM OHW YCTIEKT MpOpearupoBaTh ¢ IApy-
TUMH MOJICKYIaMH M MPOJOJIKHTL LEN-
HYIO peakIHio.

AHTHOKCHOAHTBI UCMONB30BAJIHCD
U1 HpeJOXPAHEHUS] KITEBLIX IPOAYKTOBR
OT TIOPYM yXe He OJHO TBICAYEJICTHE, HO
MCX3AHH3M HX JACHCTBHA ObII  BbIACHEH
mams AenaBao. K uwncny nmaubosnee u3-
BECTHBIX aHTHUOKCHAAHTOB OTHOCATCS Clie-
AK, KOTOPBIE e TONBKO MacKUPYIOT He-
MPUSTHBIC 3aMaX, HO ¥ [IPENOTBPALIAOT
ux uosgsiecHue. Coenunenud ¢enona *,
HANIOMHHAIOIIME TIO CTPYKTYpE 2-mpem-
OyTHUI-4-METOKCH(DEHOS, COOCPKATCA B
wangee, reo3AUKe, po3MapHHE W THMbS-
HE; 3TH COEIMHEHMS NpPEepLIBAIOT LEMHYIO
PEAKLUIO H TEM CAMBIM MPEAOTBPALIAOT
OKHUCIICHHE XUPOB. Macno THMBAHA 1O-
BOJILHO 3(h¢ekTHBHO YHHUTOXAeT U Gak-
TEPUH, [OITOMY OHO NPUMEHAETCA B
CpeJCTBaxX AJIa UOJOCKaHUS pTa, 3YOHBIX
3JIEKCHPaX, JNC3UHHITUPYIONHX CpecT-
Bax. B opraHn3Max XHBOTHBIX TAKkKE CO-
JepKaTcd AHTHOKCHAAHTDLI, B TOM YHC]e
BUTaMHWH E, KOTOpEIE BHIMOIHAIOT aHANO-
THMHYIO GYHKIMIO — 1IPEAOTBPAIIAIOT
pasnuuHble BaXKHblE JUIS OPraHu3Ma Be-
lllecTBa OT OKUCJICHHUS B TO BpeMs, KOI'ld
OPraHM3M ELIE XHUBET.

Tpasel H CNENUH, HAIpHMEP NMokalaH-
MBI agechk TUMBSH (Thymus vulgaris),
HPUMERSAIOT, B HACTHOCTH, M N4 1pe-
JOXpaHeHHd NPOLYKTOB OT Mpexie-
BPEMEHHOI NOpYU, TAK KdK OHH OOna-
AAI0T CBOHCTBAMH @HTHOKCHIAHTOB.
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MbL1a 1 apyrue MomolMe cpeicTBa

Mpila # Apyrue MOIOUIME CPeACTBa
CAYXaT /A YIAJEHHA B BOIAHBIX cperdax
NON4BIIMX HA TKAHU XHPOB U HHBIX 3a-
rpasHenuit. X MoNeKynel Beerja noct-
poeHbl H3  IWHHOH  YIJEBOJAOPOAHOMN
uenv, K OJHOMY KOHUY KOTODOH IpHCO-
eIMHEHA Boagopacraopumast (TouHee, rui-
po¢miibHas, T.e. 00agaroWas BHICOKUM
CPOLCTBOM K BOIE) rpylMpoOBKa. YIje-
BOAOPO/HAA YacTh TAKHX MOJIEKYJT MO-
KET CMEUIUBATBLCH ¢ 331 PA3HEHUSIMH, KO-
TOphie OOBIYHO NPEICTARNAIOT CODOR
KHpBl M Macia. B pesyabrare nosepx-
HOCTH KaXIOOH 4aCTHibl HJIH Kale[bKH
JATPABHCHUA OKa3kIBAETCS Kak Obl OKpy-
WKeHHOH  00o0Jiouk0oi  TUAPODUILHBIX
rpynmn, HE CIOCOOHBIX CMELIMBATLCA ¢
3arpasHeaneM. ['uapoduibHbIE TPYINEI
00pa3yoT BOOOPOAHBIC CRA3M C MOJEKY-
JaMH BO/Ibl, OJIATOApd 4E6MY MOJICKYJIb
MOMOILETO CPE/ICTBA BMECTE C 3arpaiHe-
HHEM OTPBIBAKOTCA OT 1KAHH W NEPEHO-
CATCSL B BOJHYIO Cpefy.

CoenuHeHNns, B MOJIEKYNAX KOTOPhIX
HMEIOTCSl KaK  cudpoguasmble, Tak M
2uopodhobubie (BODOOTTANKHBAIOILIME)
IPYNIIMIPOBKH, H43bIBAIOT HUBEPXHOCHHO-
aKmusHoI MU, TOCKOILKY OHE KOHIECHTPH-
pyloTCa ¥ (PYHKOHOHMWPYKOT Ha IOBEPX-
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HOCTAX, pA3AENSIOUIMX pa3iMuBbE F0
CBOCH XMMUYCCKON NPUPOAE MATEPUAIILI.
O6bIYHOE MBINO TaKKe SBJAETCE HO-
BEPXHOCTHO-aKTHBHBIM BellecTBOM. [e-
mepeenmamy, KaK NPABHIO, Ha3bIBAKOT
CHHTETUYCCKHE MOBEPXHOCTHO-AKTHBHBIE
BCIIECTBA ¢ PAa3NHYHLIME A0OaBKaMH; HE-
KOTOpble M3 JACTEPreHTOB OMNHCAHBLI B
3TOM pa3faene. B TUmWuHylo peueutypy
AETEPreHTOB 9acTO BXOAAT Takxke Goc-
baTel i oTGeNHBATENH.

[obGapnseMbie kK IOerepreHTamM  goc-
ghamst 0HECNEINBAOT ONTHMAABHYIO A%
paboTbl NMOBEPXHOCTHO-aKTHBHBLIX  Be-
LWECTR KHUCJIOTHOCTB, CBA3BIBAKOT HQHBI
F4TbHHs W MATHHS, C KOTOPbIME Jaevep-
TEHTH MOIJY 6Bl 00pa3oBaTh HEPACTBO-
PHMBIH OCAMOK (MM TJICHKY), A COeH-
HAKOTCH ¢ YACTHLUAMH 3arPi3HEHUH, CMbI-
TBIMH C TKaHEH, NpeIoXpangs UX OT Ho-
BTOpHOTrO ocaxnenua. K secuactoio, dhoc-
duThl ABNSIOTCA B YyOOOpeHUSAMH, ND-
3ITOMY CTOYHLIE BO/bI [PAYEHHBIX, CM-
B4eMBIE B PEKH H 03€pd, CO3AAOT BEIH-
KOJIEMHYIO [HTATENIBHYK Cpeay s
pocTa MHKPoOpranu3iMos. OOHILHEIA
pPOCT MUXPOOPIAHH3MOB B CBOIO OYEpE/Ib
MOXeT NPUBECTH K Tak HAa3bIBASMONR
smpopuxayuu BoJoema (€ro mnepenachi-

Cradupyiowas osnekTponHas MHKPOQoOTOrpadHs ywacTka BOPOTHURA XJONMYaToOymMakHOR COPOYKH A0
CTupku (ciea) u mnocac crapkd (cnpasa). JIo CTUPRH HHTH U CYOHUTM MORDBITH 3aArPAIHEHHAMH H
geuryiikamu koxku. (Yaenuueno B 70 pas.)
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LICHUFIO MUTATCALHBIMH BELICCTBAMH), B
pelyabTaTe uero pasnuyHkic GopMsbi KH-
BbIX OpPraHM3MOB  pa3BUBAIOTCI  Ha-
CTOJbKO OYpHO, 4TO BOMOEM B KOHIE
KOHIIOB MOXET NPEBPATHTHECS B 00M0TO.
Ombieaueameau  TPEACTABIAOT  CODOH
dpayopeciienTiLIE KPACUTEAHN, UYACTHYHO
NOrJIOUIAF0ILME YbTPa(pHOJICTOBOC H3Y-
HYEeHHE U UCIIYCKAKOIIEME BU/IMMBIH CReT;
3TO CHOcODCTBYET TOMY, YTO BHELIHE

TKAHH BBILJISAAT OOJIee CBETIIBIMMU.

B coctaB HEKOTODBIX HETEPreHTOB
BKJIIOHAIOT NPOTEONHUTHYECKHE (T.e. pai-
pyHraroime denku) hepMenTs, IPOLYLH-
pyeMble daxtepuamu Bacillus subtilis u B.
licheniformis W cniocoOHbie BHIIEPKHBATH
ycnoBus CcTUpkH. OQHU ACHCTBYIOT [O-
BOJIbHO ClieM(DHYHO, pasjaras BXOISIIHE
B COCT4B 3arpa3HeHul OSJIKH U B TO ke
BpeMs HE 3ATpArMBasi HUTH TEKaHH.

CTEAPAT HATPUSA (43) C,,H,O,Na

CMeck XKHPOB, O0pa3yroiIyloca TpH
oOpaboTke TroBsSXbLEro KHpa HApoM M
BCILILIBRIOULYIO HA TIOBEPXHOCTH BO/Ibl,
HA3BIBAKOT CA40M, ITA CMECh COJCPXKMT

Tpucteapur  (36). [lpu HBarpeBaHuu
TPUCTEAPUHA C THAPOKCHAOM HATPHA
(Ha3bIBAEMBIM TAKXKE eIKMM HATPOM, WIH
KayCTHYECKOH COJI0N) CcTeapMHOBAf KHC-
n0Ta OTHIENNdeTca oT raunepuna (34) B
BuJe Cyeapata Hatpus. ITpu uenosis3oBa-
HHM B Ka4yecTee JETECPIcHTA HJIW MbLIA
JUIMHHASA YTIEBOJAOPOAHAES Lellb cTeapata
HATPHSA ABIAETCS TON YaCTHEO MOJEKYIThI,
KOTopas CMELIMBACTCS ¢ AKHPONOIod-
HbIMU 3AIPASHEHHUAMH, a MOHU3UPOBAH-
nag rpynna —CO; BeimoanscT GyHKIHA

O~ Na*

CRA3KIBAIOLIEACH ¢ BOJON rHAPOPUNbHOH
TPYIIKPOBKH.

[ITp1 H3rOTOBRIEHUN MBUT MPHMEHSKOT
M IPYTHE XKHPBI H MaciIa, OCODEHHO KOKO-
COBOE MACIo, coepxariiee MHOTO NaypH-
HOBOW KHCJIOTBl —XHPHOH KHCIOTHI ¢ |1
YIJIEPOAHBIME aTOMAaMH B YT/i€BOAOPO/-
HOit 1enu. QObIYHOE TVYAJNICTHOE MBLIO
OonbplcH 4acTbK COCTOMT M3 CcoJei *
XUPHBIX KUCIIOT, NMOJy4YaeMbIX H3 cajia U
KOKOCOBOro MAacsia H 1103TOMY COUEpka-
IIHX B OCHOBHOM CT€apaT M JiaypaT Hat-
puda. JlobaBneHnue Kk KaJMEBOMY MbLly
H30BITKA CTEAPHHOBOH KHCIOTHI CIOCOG-
CTBYET OOpa3OBAHHIO YCTOHYWBOM NCHEL,
Takas KOMNO3WUUSA HMCIOIb3yeTCA 4
NPUTrOTOBJIEIIHA KPEMOB Ui OPUTHA.
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AJKWIBEH30JICYTb®OHAT HATPUS (44) C,H,,SO,Na

CUHTCTHYECKHE JIETEPreHTBI, 110A00-
HBIE  ANKUIOEH30JICYIbQOHATY HATPHA,
MOJIEKYJIa KOTOPOTO M300paxecua 37ech,
BBLIFOJHO OTJIMYAIOTCHd OT  OOBLIYHOTO
MbiNla B CIeAYIOLIEM OTHOLUCHHH. E€CJIH
MBITO (43), sBIstOLIEECS MNPOHIBOIHBIM
XapOOHOBOH KHCIOTHI, IPUMEHAETCA [UTH
CTUPKH B JMcecmikod eode (1.e. B BOJIE,
COIEPXKALUCH WOHBI KANbIUs M MarHug,
KOTODPBIE BhIIIENAMUBAOTCS BOOOW M3

SOy~ Na*

H3BECTHAKOBBIX MOPOJ), TO HEpaCTBOPH-
MBIE KA/bUMEBHIE U MArHHEBbIE COJIM *
KapOOHOBBIX KHCJIOT oca¥aaloTcs H 00-
pasyroT nieHKy, 3aTPYIAHAIONIYIO CTHDKY.
B ciydae cysab@UpoBaHHBIX NETEPreHTOB
TaKOTO HE MPOUCXOOUT, TAK KAK Kallb-
LMEBEBIE U MAaTrHUEBBIE CONM CYJILGOKUCTIOT
obnagaror OoJiee BBICOKOH pacTBODU-
MOCTBIO B BOJE.

IIAPA-AOAELIMIBEH30JICY JIbOOHAT HATPUS (45) C, H,,SO,Na

/\/W\/\/\O\SOs- Na*

HU3obpaxeHHnid 31ech moaennibed-
30JICYNILGOHATHLIA MOH OYEHL TIOXOX HA
HOH (44) ¥ OTJIHYAETCH OT [OCICHETO
TONBKO TE€M, 4TO 12 yrlepoJHBIX aTOMOB
OOKOBROH HEMW PACMOJIOKEHBI JIHHEHHO 1
He paipeTBJICHbI. OQHAKO 3TO HEOONBILIOE
Pas/MYUE UMEET Cephe3Hbie IKOIOTHYe-

CKHe nocneactsd. Jleno B ToM, 9TO BLI-
NMyCKaBlIMECd paHee HNETePreHThl THIA
(44) ¢ pa3peTBICHHBLIMU OOKOBLIMU Ue-
MAMHU YCTOHYHBEI K JeHCTBHIO DaXTEpHil M
NpH IONAZAHHU BMECTE€ CO CTOYHBLIMU
BOJAMHU B PEKHU U JIPYTHE BOJOCMBI Bhi3bl-
BAKOT MX BCICHHBaHHe. JTa mnpobliemMa
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On1na pereHa, KOraa yaanoch CHHTE3UPO-
BaTh JETEPreHTbl C HEPA3BETBIECHHbLIMH
DOKOBBLIMM YrieBOAOPOOHBIMH LETISAMA; B
aJIpoOHEIX yCnoBUAX DAKTEpPHH TIEpeBapu-
BAOT Takue Mouiekyisl. Ilpo Takue Be-

WECTBA TOBOPAT, UTO OHH CMOCODHLBI Moa-
Bepratbcd  Ouodezpadayuu. [lo  cBoeit
MOIOLLIEH CnOCODHOCTH OHY HE YCTynawT
pa3BETBIEHHBIM HU30MEpPaM.

MOJNOKCHITUIEH (46) C,H,,0,

B Mmonekyne aToro coenuHenus ruapo-
¢unpaLl XapakTep MMEET TPYNNUPOBKA
—O—CH,-—CH,—OH, CBA3BIBAIO-
HIASiCAd ¢ MOJNEKYJAMH BOJBI ¢ MOMOLIBIO
BO/IOPO/IHLIX  cBA3EH *. Yrobhl Takas
MOJICKYJIA, HECMOTPS HAa ee JNHHHYFO
YrICBROOPOAHYO LENh, B3aHMOICHCTBO-
Bajia C BOJIOH JIOCTATOYHO CHBHO, HEOD-
XOJHMO HMETb TO MEHBIUCH MCpC jBa
aToMa KHucaopojaa. llpcumyulecrpa Takux
HEUOHNHBIX 0emep2enmos TIO CPaBHEHHIO C
HOHHBIMH CoeJUHeHHAMH (44, 45) obyc-
JIOBJICHBI UX MEHbIUEH CHOCODHOCTRIO 0O~
PA30BBIBATL M CTAOMAN3NPOBATE TEHY.

6-1204

0/\/0[{

Kpome Toro, nerepreHtsl THna (46)
Oouiee adpexTBHO yaansior KUPOBLIE U
JIpyrHe 3arpsa3HeHHd NPU HU3KAX Temre-
patypax. [lepBoe upeumymiecTeo nonu-
OKCUITHIIEHA HCIIOJIL3YETCS B CTHDAJE-
HbIX MalllUHax, a BTOPOE IIO3BOJISIET KO-
HOMHTB 3HCPIHIO, OCKOALKY B 3TOM C1Yy-
Yyae MOXHO NDHUMEHATL M Dosee xonoj-
HY10 BOAY. /NS NOBBLIMICHHS CIOCODHOCTH
ACTEPreHTOB  CBA3BIBATHCH € BOJAOM
HHOT/I2 B HX MOJIEKYJIbl BBOJST HECKOJIL-
ko rpynn —Q—CH,—CH,—; yruaeso-
JIOpO/IHbIE LIEMH TAKXe MOTYT OBITH pai-
JIHYHbBIMH.



CuHTeTHYECKHE U
NPUPOAHBIE NMOJHUMEPBDI

af A a

»

MIxypa necnapna. ..u.t;‘ “* prs

[Ipupoaa nposRIAET CROE NCKYCCTRO MOCTPOCHHA PA3ZHOOOpA3HEHINUX CIPYKTYP,
obpa3sys ClI0XKHOE N3 NPOCTOrO NMYTEM COCAMHEeHUS HeOO/IBLIINX, MOABHMHERIX H JIETKO
TPAHCIOPTHPYEMBIX MOJIEKY/ B Uend K ceTU. K uyucny oOpa3yloluxcs TAKHM NyTeM
BCILICCTR, HA3BIBACMBIX A0AUMEPAMU, OTHOCATCS HATH, IJIACTHARI U KYCKH XOpOILIO HaM
M3BECTHLIX Kay4yKa, lIe/IKa, BOJOC U JIPERECHHBL. XHMHKHU MBITAMCE NOHATE TPHPOI-
HBIE TMOJTUMEPRI H CO3/4Th MX HMHUTAIMA (KAK M MHAOTHX JIPYTHX BEIIECTB) A B paje
cny4daen A100uIMCh DONEE UM MEHEES VIOBIICTBOPHTEIRHAIX PE3YILTATOB, 4 B H300pe-
TEeHHH MOJEKYA, NPEHA3HAYCHHBIX 1Sl CIEUMANIBHBIX 1IeNei, UM HMIOTda YAaBajiochk
JIAKC TPCB30HTH npupony. Temepb nmoamMepbl H¢ TONBKO CHHTC3HPYHOTCH XKHBBLIMH
OpPraHM3MaMH (HAIIPHMEP, BONOCHI H INEPCTh KUBOTHBIX MM BBIACJISEMbIA HACEKO-
MbIMH 111E]IK), HO ¥ BHIBO3SITCA C 3aBO/IOB B TPY30BHKAX B RW/E TLTACTMACC, TEKCTHITh-
HBIX MaTepualiOB H MAaTEPHAJIOR A4 MOKPBITHH.

J1st mocTpoeHns NOJMMEPOB NPHPO/A C 3aBHIHOH BHPTYO3HOCTLK) HCIOIbL3YET
CTPOWUTENRHBIA MAaTEPHAN JBYX THIOB. AMHHOKHCIOTEI, SBJAIOMIMECA OJHMMH U3
OCHOBHbIX BEILECTB XHBBIX OPIraHM3MOB, M CTDYKTYPHbIE MaTE€PHAJbl HA OCHOBE
YrJIEBOJIOB, YpOXaH KOTOPHIX, MO CYTH Jieida, OPraHU3MBl CODMPAIOT H3 BO3ayXa ¢
nomMounbio ¢orocHHTe3a. [IbITasch 1LOHSTHL M COBEPIUEHCTBOBATL IPHPOAY, XHMUKH
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CO3)1aJiM /IpPYTHUe MOJIEKYJIBI;, B 3TOH TJIaBE
MBI PACCKANKEM O HEKOTOPBIX pPe3yJbTa-
Tax WX pabor. 30¢ch BRI YBWAHTE, K4k
OOpA3YIOTCA MOJSKYISPHRIE [IENMA M KaK
coctaB ¥ ¢GopMa [1enel OonpeacasioT
CBOWCTBa ToJMMepoB. Bel y3naere, mo-
9¢MY HEKOTOPLIE MOJIIMEPLT 00pa3yroT

IPOYHKIE HUTH, IIOYEMY OJNH COBEpHIEH-
HO MPO3payHbl, 4 APYTHE NMPOCTO MPOCBe-
YHUBAIOT, U MOYEMY OJHH [MOJIHMEPHI XKeCT-
KAE W TBepAble, 4 ApyrHe, HaoOopoT,
Markue u rudkue. [Ipouwrtae 3Ty rnasy,
BBl Oy/IeTe 3HATDH, RO YTO BBI O/ICBACTECH H
C YEM €XEIHEBHO COIPHKACUETECD.

IMommepnl B mIacT™Macceol

B XX B. CHHTETHYECKHE ILJIACTMACCHI
(MNacTUkM) H3IMEHHJH MHp. MOJEKYIIbI
mMoOOro UIACTHKA OCTPOCHLI M3 MHO-
KECTBA OJMHAKOBLIX HeDONLIIUX MoJie-
KYJl; UX Ha3bIBAIOT MoHoMepamu (OT Ipe-
YECKOTO  BBIpaKkeHMA, 0003HAvAKOIIErO

«0/IHA YACTHY»), a 00paszyempie HMH MOJIC-
KYJAPHBIC [ENM K CETU — HOAUMEPAMU
(«muoro uacreii»). Mrorna B ogaoM Uen#
COSIMHAIOT ABa MK 0oJee THIIOB MOHO-

VﬁepHTe CHHTCTHYCCKHC IIOQJIHMEDBI H Bbl JIHIIHTECH MHOXKECTBA MPEIMETOB, ¢ KOTOPbLIMH CTAJIKHBACTECEH

MEPOB; TAKKe TTOJIUMEPbhI HA3hIBAIOT CONO-
AUMEPAMU.

IHoaumepHble MaTepHanbl HACTOJTBKO
BAXHLI H TaK MHAPOKO PACHPOCTPAHEHBI,
YTO MBI HIOCBATHM HM HE TOJIEKO 3TOT, HO
N IATh TIOCTEAYROIMX paiaenos. Heko-
TOPbIE MOJIAMEPBI  MOKHO  LIOJIVIATH
TOJIBKO CHHTETHUECKHM TYTEM, JpYTHe
odpa3yroTca B NpHpoA¢ B TpaHchopMH-
PYIOTCA B OY€Hb CJIOKHBIE CTPYKTYPHI.

el

-

[
%

eXeIHEeBHO. 34eck NOKAZaHa TONMbKO HHYTOXHASA AONSA TaKHX NpeiMETOB.
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R
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ITHUJIEH (47) C,H,
MMOJIM3THJIEH (48) (CH,CH,),

(47

Monekyny >THneHa MOXHO CUHTATh
Tpe/UNECTREHIUKOM UPE3BRIYAWNIO BAXK-
HOTO KJIACCA COSAMHEHHH, MOJ00HO TOMY,
Kak MeTaH (16) MbL paccMaTpuBaIu B
KdYECTRE NPE/ALICCTBEHHUKA OMUCAHHRIX B
npeabLAYIIX pa3/iefiax yTJIeBOJOPOI08B.
Mouiekyily 3THJIEHd MOXHO IIPEICTABHTD
cebe kak Mosekyny staHa (17), B koTOpoO#
OT KaXJ0ro U3 JBYX VIJICPOIHBIX ATOMOB
OTLIETNEHO TIO O/IHOMY 4TOMY BOOPOJA,
nocie Hero Meway YrA€pOOHBIMH aTo-
MaMH BO3HHMKAET JABOMHUN CBA3D.

Hanuuue B Monekyne sTuaeHa (no-
CIETHUH B COOTBCICIBHH € IPHHATOH
HOMECHKIATYpOil Ha3kIBAIOT TAKXKe 3me-
HoMm) ABOWHOW CBA3M jaefiaeT ero Oogsee
HHTepecHbIM, ueM 31aH. HeGoanmoi no
00BeMy, HO BaXHOH chepolil HCMOTb30ORA-
HHU DTHIICHA SBASETCS AO3peBaHHUE (Ppyk-
TOB. JeHCTBUTENMRHO, CHEIbie I0/bI
MHOI'MX PACTEHUH BBUICJIAIOT 3THIICH.
O4eBUIHO, OTHIEH CTHMYJHPYET COOT-
BETCTBYIOLME NIPOLCCCHI MeTaD0IU3MA,
BO3MOKHO, NYTEM DACTBOPEHHS B KJIE-
TO4HOH MeMOpaHe W NOBBILIEHUS € TIPOo-
Huuaemoctud. IlocraBumkn — PpykTOB
HACTO TPAHCMOPTUPYIOT CBOK CKOpPOTOp-
TALYIOCA LIPOAYKIWIO HE3PLJIOH, a 3aTeM,
KOLId QpYKThl yke JOCTABNEHBI B MYHKT
HASHAYCHHS, 00padaTelBAKOT WX JITHIIE-
HOM.

DTURCH 3HAvYMTCAbHO DoJsee  peak-
HHOHHOCUHOCOOCH, YeM 3TdH, NOCKONBLKY
JIBOHHAS YIIepOod-yIJAepOaHasl CBA3L MO-
XET paspbIBATBCH 1O JCHCTBHEM pPas-
JAYHBLIX PEATeHTOR, KOTOPhiE COEdN-
HSFOTCA ¢ aTOMaMM YIaepoaa, ocTaBlAs

wiw/

(48)

MEX,y HUMH OJHHAPHYKO CBaA3bk. Ecny,
HallpUMep, TaKUM TYTEM TPUCOENH-
HACTCA BOAOpPOL, TO oDOpasyeTcs Itam;
MOHATHO, HYTO JTAa pEAKUMS HE OYEHb
uHTepecHa. ['opasno mobonsiTHEE U BaX-
HCC DPCAKUMH NIPHCOCAHHCHHS HApPYIHX
BEIICCTB, B pe3yJibTatTe KOTOPbIX 06pa-
3YHOTCS Pa3sHOOOPAa3HBIC COESTUHEHH. DTa
KE JIBOMHAS CBA3H SBIACTCH OPUMHHOH
TOTO, YMTO 3THMAEH CIUITKOM pPeaKLHOH-
HOCTOCOOCH, YTOObLL B 3HAYUTEBHBIX KO-
JIUMECTBAX COAEPKATLCS B TMPHPOAIOM
rase. DTUJIEH oOpasyeTcs npH Tnepepa-
60rke chipoid HedTH, OocobeHHO B 1IpO-
Iecce, U3RECTHOM TI0jl HA3BAHWEM Kpe-
KuHe, B KOTOPOM paclleilisioTess 60Jib-
IIHE YTJEROOPOIHBIE MOJEKYIIbI.

OOHHM M3 BEIECTB, CIIOCOOHBIX TpH-
COCAMHATLCA X OTHJICHY, SIBJISETCH CaM
aruneH. Ecnu rakoil mpouecc npogo-
KUThH A0 TEX 10p, NMOKA LENOYKd CRA3AH-
HEix 3BeHbeB  CH,—CH,— He goctur-
HET OI'POMHOH [UIMHBI M He OyJer BKIIHO-
Y4Th, BO3MOXHO, HECKOTBKUX ThICHY
3BCHBEB, TO 00pa3yeTcst NOAUINILICH.
Tlpuxocuurecs x aroboMy uzgenHio u3
TOJIUSTUIIEHA, ¥ BBI MOYYBCTBYCTE Xapak-
TEPHYHW NapadHHOOOPAIHYIO  TEKCTYpY
YLJIEBOIOPOIA.

B 0OBMMHOM NOHCTHIIEHE HMEFOTCH
MOJIEKYJIBl PA3JIMMHON JUIHHBI, 4 KaxJas
nenmb MMEET MHOro OOKOBBIX  LElSH,
OPHYEM HEKOTOpbIE M3 HHX MOTYT CO-
JAEPXaTh [0 ThICAYH ATOMOB YIJIEPOJA.
BokoBBie LENH BO3HHKAIOT TaM, Te B
X0/¢e NONUMEPH3A1MH aATaKe NMOABEPIIach
yxe 00pa3OBARUIAACA ROJTUMEPHAS LEND.
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k.

Bce mouekynnt ciyTaHbl B kay0ok, obpa-
3yl CROCOOpA3HOE CMATCTTH HA MOJICKY-
JIAPHOM yPOBHE.

YUNCTLIH NOMMITHAEH NOMYNPO3IPAUCH
no TOW xe TIPUYUHE, YTO H MEJKOU3-
MelbueHHBIH Jea. B nocnegueM MHOTQ-
YHCTEHNLIE HeOOJIBIIME KPUCTAIUIRI JbJIA
OecnopsiI0YHO OPHEHTHPOBAHB! ApYr OT-
HOCHTEJIBHO JAPYrd; [03TOMY [POXOIsl-
M Yepe3 HHUX CBET PACCEHBAETCH B
CAMLIX Pa3sHOODPA3HBIX HaNpaBICHUAX.
10T 3DheKT MOXKET ObITh HACTOJIBKO
CHJIBHBIM, YTO HEKOTOPBIE MaTEPHAaIbI
KaXyTCsl OCJICHMTCIBHO DENTbIMH, HECMOT-
ps H2 TO YTO OlIA COCTOAT H3 BeclBeTHRIX
NpOo3pavHbIX KpUCTALNUKOB. [IpuMepamu
TAKUX MATEPHAJIOB MOIYT  CIYXHTh
MOI0OKO M OObIYHBIE O€IHfa, OCHOBOWH
KOTOpbIX sIBNsitoTCA  GecrBeTHBIE, NpO-
3pavHble KPHCTAIUILI AMOKCHAA TUTana. B
CIy4ac NOJUITHIEHE 00NacTH, B KOTOPBIX
MOJIEKYJIBl PACTIONIOXKEHB! YIOPAIOUYEHHO
OHA OTHOCHTCIBHO JApPYroH (TAK HA3bI-
BAEMBIE  Kpucmadaudeckue — 001acmu),
Yepeayrotes ¢ 00sacTAMH, B KOTODBIX
LENH NEPCUYTAHBI COBEPILISHHO XA0THYHO
(amopduvre obaacmu). Kpucrannudeckue
0o0l1aCTH OpPUCHTHPOBAHBLL OJHA OTHOCH-
TEJBHO APYIO#M 0e3 BCAKOM CHCTEMEI H
MOITOMY PACCEMBAIOT CBEI N0A00HO ne-
JAHBIM KPUCTAJUIMKAM B TIRIOE L4.

Ilpu cunrese noausmuiena 8vicoxoil
HAOMHOCHY NIOJIOUPAIOT TAKHE YCIOBHS
peakuMH, KOTopble obecneunBaroT odpa-
30BAHME HE CHJIBHO Pa3)IMYAIOUMXCH [0
JUIMHE YTNICBOAOPOIHBIX 1gne, coaepxa-

DoTorpadus TOHKOIH noOMUITHUIEHO-
BOH NNIECHKU B NOJIAPHIORAHHOM CBETC.
Takay kapTHRA 0OYCIOBNEHA HATTHYH-
eM ¢eposumoa, T.€. TAKUK YIACTKOR
R MIEHKE, B KOTOPBIX HECKOJIBKO MO-
JIEKYJI HOMUMEPA CTPYIMHPOPATHCE B
chepy.

umx ot 10000 go 100000 atomoB yrie-
pona u e doJiee ogHOH BOKOBOMH LCNH HA
100 yrnepoaubix atomoB. Takwme Mole-
KYJIbI VIIAKOBKIBAIOTCH Oolsiee asddekTHB-
HO, TAK YTO 3TOT NOJUITHIEH 110 CpaBHe-
HUIO ¢ OOBIYHBIM IOJHITHIIEHOM MIPUOD-
peraerT DONBUIYIO MIOTHOCTL, OONBLIYIO
KPUCTAJUIMYHOCTD U OOJIBLIYHO KECTKOCTh.

IMonusTnneH — oTKHYHAIH CKTPO-
U30JIIUMOHHBIM MaTepual, 4TO OTYACTH
O0DYCJIOBJIEHO TPOYHOCTLIO CRABLIBAHNA
anekTponoB B cBuazux C—C u C—H,
Dnarogapst 4eMy 3JIEKTpUYeCKHA TOK He
MOXeT NPOXOAUTh Yepe3 TBEPABIH NOoJiU-
OTUJICH. BBICOKAS 37EKTPOU3OJIHPYIONMAA
CNOCODHOCTL MOIUITUICHA CRA3aHA TakK-
KC ¢ HEBO3MOKHOCTBK) NMPOHUKHOBEHH A
MOJIEKY/1 BOjIkl U HOHOB BHYTPb llapadn-
HOMO,/I0DHOTO BCLIECTBA YIIIEBOAOPOIHON
npupojsl. Kpome Toro, B oTnu4ue, Ha-
npuMep, OT HaNnoHa (72) B 3eKTpHYECKU
HEHTPpaJIBHBIX  MOJIEKYJIaX [MOJTHITHIIEHA
HET YY4CTKOB C MOBBIIICHHOI MU NOHU-
ACHHOH [UIOTHOCIBIO  3JIEKTPOHOB. B
pPE3YILTATE TAaKHE MOJICKYJILI TMPAKTH-
YeCKH HE PearupyroT Ha 3JICKTpPUuECKHE
nossi. B HACTHOCTH, NPH HANOKEHHAH
TIEPEMEHHOrQ WIEKTPUYECKOI O MO MO-
JICKY/1bl NOJIMITHIICHA HE KOJIEOMOoTed W,
CNeIOBATENbHO, HE TOTJIOMIAT U He
paccerBalor sHepruio noJis. Mmewno no
ITOH NPHHUHE MOJUITHIIEH CBITPAT TAKYHO
Oonpiiyio posib npu paspaboTke paja-
POB, KOT 4 BO3HUKJIA TOTPEOHOCTD B U30-
NAUMOHHOM MaTepuase Ans kabeneit, no
KOTOPBIM TIPOTEKAET MNeEpeMeHHBIH TOK
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BBEICOKOP vacToThl. [0 3TOH Xe npHYuHE
HOJIMITHJIEH M celvyac INHPOKO MpHMe-
HAETCA B KaydeCIBC H3OISUHOHHOIO Ma-
TepHaa.

Y1 1eBOAOPOAHBIH  XapaKTep I10JH-
JTUJIEHA TIPUBJEKAET APYIHME YIIIE€BOMO-
poaublie Mostekynbl. [ToaToMy monuaTh-
JIEH SABJIAETCH XOPOILUM PACTBOPHTENEM
JUI KHPOR, MAcCeN, CMA30YHBIX MAaTe-

1

[lipoko npuMEHSEMYEO IS yNAKOB-
KM ONMHATHAESHOBYIO ILIEHKY M3rOTAD-
JMBAKOT  BbIAABJHBAHHEM  pachiias-
JIEHHOrO AOMIMMEpR 9Cped KOTbLeah-
PATHOS OTREPCTHE M HAKAYMBAHMENM
o0pasycHcs TIOIMMEPHOA TpyGbI -
KaK BO3/IYILHOTO IAPa — BOIAYXOM.

pHasioB, HO B CHJTY MaJIOH NOJBHXHOCTH
TIOJTUMEPHKLIX MOJIEKYJT pACTBOPEHUE I1PO-
HCXOAUT OHeHb MEUIEHHO, OCOOCHHO B
Cllydae JIOJHITHJIEHA BBICOKOH ILTOT-
HOoCcTH. TeM He MEHee BCe IIpPEeaMCTHI,
H3TOTOBJICHHRIC W3 NOJH3THJICHA, [0-
CTOANHO TOrIMONIAIOT 34l PA3SHEHHSs, BIH-
TBIBAKOT HMX M YACTHYHO TepsioT CBOH
INMEKTPOU3OIALMOHHBIE CBOHCTBA.

[IOJMITPOITUIEH (49) [CH(CH,)CH,],

Muorue noJuMcpbl MOXOXH Ha INO-
JMITUJIEH B OTJIHYAIOTCH OT HEI'0 TOJbKO
TCM, YTO O/IHA HJIH HECKOJBKO aTOMOB

BOAOPO/Ia B MOIIEKylle MOHOMEpa 3aM
HeHbl Ha JPYTHE aTOMBbl MJIH TPYIMIILI.
3TOH TOYKH 3PEHHSI MOJIEKYJIY NIPONHJIEH
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MOXKIO pPacCMATPHBATL K4k ITUICHOBYIO
MOJIZKYJTY, B KOTOPOH OJIMH aTOM BOIO-
pona samerer Ha tpynny —CH;. Ilpo-
munen olpasyercst HapsIay ¢ ITHICHOM
NpY KPCKHHIE YTIEBOAOPOAOB U MOXET
ObITh 1IpeBpallleH B IOJMMED, JIHHHBIE
MOJIEKY/IBI KOTOPOIO OTJIMYAIOTCA OT
MOJICKYJT TIOJTU3TUIICHA TE€M, 9TO Ka Kbl
BTOPOi 4TOM yIjiepoja HECer Tpyly
—CH,. CuneunanpHble KaTaauszaTopol*
JO3BONSIOT NPOBOAUTE TIOJHMEPU3AUHIO
TakUM OOp430M, 410 LOJIMMEpPHAs UCHb
MOYTH HE HMEET pa3BeTBIICHHI, a BCe
rpynnel —CH, pacnonoxeHbl Ha OAROH
cropoHe lieud. Takod mnosjimmep ynops-
JNIOYEHHBOTO CTPOEHUS HA3hIBAKOT u30-
makmudeckusm. bdubluas 4vacre moCTy-
NAlOIEre B NPOAAXY NONUNPONHIEHA

ABJIACTCS M3OTAKTHYECCKMM LOJIHUMEPOM.

MoJtekyibl  H30TAKTHYECKOTO TOJH-
MEpa MOCYT  YNAKOBLIBATRCA  OUYEHB
nnoTne, obpasys upes3BblYAHHO  yNO-
pAloucAHOe Teepaoe Teno. B cuny oroi
YNOPAMOUYECHHOCTH  (KPUCIAAAUYHOCHITL)
NOTHUPONUIAEH  OTIMMACTCAd  JOBOJILHO
BBICOKOH  XECTKOCTBK,  TBEPAOCTEHIO,
YCTOMYHBOCTRIO K HCTHPaHUIO U TaKOH
BLICOKOM TE€MIlepaTypol IUIdBJICHUS, YTO
N3ACINS H3 HETO MOXHO CTEPHIN30BATD.
B To ke Bpems, nockonpky rpynnst CHy,
CHIOCOOHBI MOABEPraThea OKHCJICHHIO *| K
[OJIMNIPONHIICHORBIM MaTepHagam oObig-
HO J00aBiAKOT AHTHOKCHJAAHTHL * (42),
OpEAOXPAHAIONIHE HX OT BO3ACHCTBHSA
KHCIOpOJa BO3AYyXa.

BUHMWJIXJIOPUJ (50) C,H,Cl
MOJMBUHUJIXJOPH I (51) (CHCICH,,),

1

50)

BuHHIXNOpUA MOXHO paccMaTpHBATH
KdK MPOU3ROJIHOE 3THJIeHa, 0o0pa3oBas-
weecss NPH 3aMELICHUA aTOMa BOLOpPoJa
Ha aToM Xltopa (Ha MOJEKYISApHOR Mo-
A€nM aTOM xJlopa u300paxcH B BHE
3¢iIeH0H Cephi).

BURHNXIOPH/I — KaHUEPOTEHHBIN  ras,
Tem He MeHCC €ro 1POUIBOAAT (U3
ITHJICHA) B OTPOMHBIX KOJHYECTBax, I10-
CKOJIBKY MOJIAMEPH3IALMEH BHHWIIXJIODH-
a MOXHO NO0JIy4aTb MOMHBUHHJIXJOPHI
(ITBX) - otust w3 Haubosee MOMEIHBIX U
MHOTOUENIEBbIX nojmepoB. M3-3a Ham-
4HA OONBIIHX ATOMOB XJIOpA LENH MoJle-
kya [IBX He MOTYT ynakoBbIBATBCA B

Gn

JIOCTAaTOYHO NJIOTHOE TBEPAOE BEIIECTBO,
O6niyable 1MOKkHe usgenns u3 [IBX co-
JepxaTt  crnenuanhHble  A00aBKU — 00Jb-
LUIAE OPraHHYECKHAEC MOJICKYJIbI (B TOM
HUCIIE CNOXHBIE HHUPLI * CiMpTOB, colep-
KalINX OKOJIO JECATH aTOMOB YIIepoJa),
KOTOpBbIE HNCHCTBYIOT moao0Ho niacmu-
Puxamopam, kax OBl CMa3zblBas MoJe-
kynel IIBX, B pe3yibpTaTte 4ero te npuoo-
peTaroT cnoCcoOHOCTh CKOB3HThL OTHA MO
Opyrod npu crubaHWd H3genud. OTH
MIACTHOUKATOPBI HE CBA3AHBI XHMUYECKH
C IIOJIAMEPHBIMM LEUSAMH, NOITOMY WX
MOJICKYJbl  MEJUIEHHO MHATPHUPYIOT K
NOBEPXHOCTH W3ACIHS W  MNOCTENeHHOo
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TePSIOTCH; B pPeE3yJbT4ATE TAaKOTo MNpo-
LECCa, HA3BIBACMOI'Q CIAPEHUCM, [JIACTHK
CTAHOBHTCS  XPYHKHUM H  KECTKHM.
Huorma B TIBX pobapaswoT Takxke
OHOUM/IbI, IIOCKOJLKY HEKOTOpbIE DakTe-
pHH MOTYT NMHTATLCA YIJIEBOJAOPOJAMH, B
YACTHOCTH M HJIACTH(HHKATOPAMH.

[1BX npousBoast B TAKHX OI'DOMHLIX
KOJIMYECTBAX HMMEHHO B CHJY YHHBEp-
canbHocTH ero ceoiicTe. [IBX xoporio

D78 TpyOBl M3TOTOBJIEHHT M3 O/IHOIO
H3 CAMLIX PacNpOCTPAHEHHBIX TINACTH-
kOB - nonusuauaxaopuna. B CIIA, s
OCHOBHOM B CTPOUTENBCTRE, €XKErof-
Ho norpebiadercs npUbIHAUTETLHEO
2,7 mana. T 1IBX. Okono 11,3 Teic. T
TIBX pacxoayeTcs HA H3IroTOBICHUE
KPEJHTHBIX KApTOUeK.

CMEITUBAETCH C CaMbIMH pa3Hoobpas-
HBIMU HAMOJIHUTC/ISAMHE, KOTOPBLIE MOXHO
no00paTh  TakuM  00pd3oM, 4TOOBI
NPHJIATH NIACTHKY HEOOXOIHMBIE CBOMCT-
Ba. Eciim HanonHuTenu obnapgaroT coOT-
BETCTBYIOIIMMH 3alIITHLIMH CBOWCTBA-
MH, To IIBX 1punobpertaer ycTOHYHBOCTE
K JCHCTBUIO PA3JIMMHBIX aT€HTOB U K pa3-
JIOKEHHIO.

BUHWJIMAEHXJIOPUJ (52) C,H,Cl,

AQUIUBUHHWIUAEHXJA0OPH A (53) (CCL,CH,),

Cl

1
(52)

BHHHJ[HI{GHXJIOPH,LL MOXHO MQJIMMEPRA-
30BaTh K4K TAKOBOM MIIK CONnoOJHMEPH-

CIC1 CICl CICl CICl CICl

39

NHOMY4aKT MOJMMEpHI,
0o0LMM Ha3zBaHUeM capanbi. Capan A -

30BATE ¢ BUHMIIXJTOPAOIOM, TAKMM NOYTEM I3TO NMOJUBHHHIHACHXIOPHA, T.C. MNOJIH- ‘

H3IBECTHRIC [TOH ¢
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Mep, KOTODLIH NOMy4atoT TONbKO U3 BM-
HUTHAEHXI0pUAA; Kak TMOoKalaHo Ha
MOJCKYJISAPHOH MOACTH, MOJICKY/IbI 3TOrQ
IoJIMMEpa Npe/ICTABIAIOT COO0M ITMHHBIE
HETH, TIOCTPOSHHbIE H3 UEPeAVIOIIMXCH
rpyun —CCl,— u —CH,—. Mzpeaka
B LCUM BCTPEYAIOTCA TaKke 3BeHbA
- CCl,—C(l, u —CH,—CH,—.
Bonec pacnpocrpaHeHHBIH NOMMMED, Ca-
pan B, sBiseTcsa conoauMepomM ¢ BUHWJI-
XJOPUIOM.

Jlist MOJIEKYI1 TOMMBHHHAITHACHXJIOpHIA
XdpdKTepHa OYEHL peryspHas CTPYKTY-
pa, KOTopas B M3BECTHOM CTCNEHU COXpa-
Hsercs ¥ B capalle B. Ilo 1ol mpuuiite B

TBEPAOM NOJUMEPE MOJIEKY/Ibl YIIAKOBBI-
BAIOTCA O4YEHb TECHO W 00palylor 1oT-
HOC BCIIECTBO € BLICOKOH TeMIepaTypoit
[dRjgeHdA. BeaeacTsue Takoit NaOTHOMH
YOAKOBKH M3TOTORJIEHHBIE M3 capaHa
IUIEHKH, BO-TIEPBBLIX, B BbICIIEH CTENCHU
HElpOHUUAEMBI [J151 T430B, OOJITOMY HX
IMPUMEHSIIOT JIJIS M3TOTORJCHUSA obnerar-
LUIHX VIIAKOBOK, W, BO-BTOPKIX, MANOpacT-
BOPHMEI U HEHPOHHMIAEMBI IJISl OpraHH-
YeCKMX OKHIKOCTeH, ©Onarojapsi uemy
OHW, B HYaCTHOCTH, ILUHPOKO HCUOGIIb-
3YKOTCH JUISL HM3TOTOBJIEHWS MOKPBLITHIA
A9 aBTOMOOMILHLIX CHACHHH.

TETPA®TOPITUIEH (54) C,F,

HOJIMTETPAGTOPITHUJIEH (55) (CF,CF,),

> H

TerpadrropaTuieds MOXET CHYXHUTh
TIPEMEPOM hinopy2 1epodos —coeTHHEHUH,
cocrosumx u3 ¢rTopa u yraepona. B
MO.IEKYJIE TETpaPTOPITUIICHA BCE UETHIPE
aTtoMa Bojgapoaa 3Tiena (47) 3aMeHeHBI
Ha aTOMBI pTOpa.

dropyriepoasl NpeacTaBasT codoi
B KakoOH-TO Mepe ocobdbIA KJIacC coemu-
HCHUH, OTJIMYAMIUMXCA KaK OT OpPraHM-
YEeCKHX, TAK M OT HEOPraHMYECKHX Be-
mecTe. [Jero B Tom, uto ¢Bsizs C—F
HUCTOJIBKO TIPOYHA, YTO OHd HE pU3Pbl-
BAETCA 1IpH  JIEHCTBUUA MOAABISKOLLETO
DONBIUMHCTREA PearcHTOB. B ueGonbiumx
atomax (Topd Hecyliee BBLICOKHIA 3aps
A0po TaK NpPOYHO CBA3bIBacT OJM3JIc-

FFFFFFFFF

FFFFFFFFFF
(59

XKalue JEKTPOHLI, YTO OHM YHAaCTRYIOT B
C1a0bIX  MEXMOJIEKYISIPHBIX  B3dHUMO-
JCHCTBHUSX B HAMHOI'QO MEHLUICH CTEHCHH,
YEeM JAXKe 3NEKTPOHLI VIJIEBOJOPOIOB.
ITo sT0if mpnunHe Qropyriepoas! 00k~
HO Donee nerydn, 9€M COOTBETCTBYIOLHE
YIIEBONOPO/ILI.

®Topyraepoabl NMOJYYHIA LIUPOKOE
pacnpoCTpaHeHHe Mocie BTOPOH MHDo-
BOil BOMHBI, KOrJa BO3HHKJIO TPOMBIIU-
JICHHOE MPOU3BOACTBO A/ICPHOTO TATLTHBA
M ¢Top cTan HOCTYNeH B OONLIUMX KOJM-
yectBaX [(Grop npuMeHsiercss Jis 1moJy-
yeHus rexcagropuaa ypana (UF) nety-
4ero TBEPAOTrO BCLIECTBA, HCHOJB3YIOLIC-
rocsl IIpH pa3gcicHUl H30TONOB ypaHa].
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Terpadropsrunen spnsercs razoM Ges
[BeTa, 3allaXa ¥ BKyca; OOJNBIUYK H4ACTh
TCTPAPTOPITWIEHA MOJUMEPHIYIOT, [Ipe-
Bpdiliass BO (TOPHPOBAHHBIN  aHAJIOT
LIOJIMATHIEHA — NOJIUTETPaQTOPITHICH
{(LITDD).

Moaexyiel [TTOD npeacrasisioT Co-
G0 OveHb JITHHHBIE LEMH, MOCTPOECHHbBIE
npumepHo w3 50000 rpynon —CF,—,
NpHYEM [ONEpeYHBIE CBA3H MEXOy OT-
JeIbHBIMH 1EHSIMH TPAKTHYECKH OTCYTCT-
BYIOT. [10 3TOH NpuUUYHHE MOJIEKYJIBI YIIa-
KOBBIBAIOTCA OYeHL KOMNAKTHO, nOpa3sys
[JIOTHBIA, TAXEIBIR NOJIMMED C BBICOKOH
TeMneparypou unasieHusi. [axe B pac-
TUIABIIEHHOM  COCTOSIHMH  NOJHMEpPHBIE
neur  IITOD  ynaxoBaHbl  HACTOJBKO
TLIOTHO, YTO MOTYT NepeMelathes oana
OTHOCHTENBHO PYrOM TOJLKO OYEHB
meanenno. Pacnnasnensniii TIT®D na-
CTOABKO BA3OK, 4TO OONLHIMHCTBO H3JAe-
JIMH H3 JTOTO NOJHMEPA H3T0TOBJIAIT
MIPECCOBAHHMEM HATPETOTO [OpOIIK4; B
pelynbTaTe Takol 0O0pabdoOTKH moyy4aioT
[UIOTHYFO, TSXKEJIYIO0, BIOJIKE OJHOPOH-
HYIO MACCY.

XUMHUYECKad U TEPMHYECKAA YCTOHR-
pocTh IITMD obycnoriena aByMs 1pu-
YHHAMM.  BO-IIEPBBIX, OTHOCHUTEILHOM
nmpouHocTero cRuzeit C—C u C—F,
NMPCAOXPAHAOLIEH IMOJIMMEP OT Pa3J0-
KEHUS JaXKe TpH JIOBOALIO CHJIBEAOM
HATPECBAHMM, W, BO-BTOPLIX, XapakTep-
HbIMM pasMEpdMU daTOMOB YIJAEpOad H
¢Topa, Onarojlaps  KOTOPBIM  BOKPYT
€M YTIIEPOAHBIX ATOMOB CO3/aeTCs
HOYTH CIUIOWHAA 000/09Kd U3 ATOMOB
$ropa, 3amuinaromwas atoMmwsl C o1 XUMH-
HYECKMX pEearcHToB. B CyLIHOCTH, aTOMBbI
({pTOpa BBINONHAIOT POJIL XHUMHYECKOTO
M3OJIATOPA, 3ALIHINAILIETC «IPOBOI» K3
ATOMOB YTJIEPOJA.

Maciia H 3arpa3HCHHA HE CBSI3bI-
patotcss ¢ [ITDI, nostomy NOKpLITHIE
ITHM MIACTHKOM MNOBREPXHOCTH npuooOpe-
TAIOT «HEJIMUKHE» CBOMCTBA (APYTHUMH
cnoRamMu, okpriTHe U3 [TOD obnanaer
OMMAAKUSQIOWUMY CBOUCTBAMH B OTJIH-
YHE OT JIMNKMX BEUIECTB, HANPUMED KJIed).
[TockonbKY XHUpHI H MAC/a HE 00pa3yrT
CBA3CH C YYXKCPOJHBIMH MOJIEKYJIAMH
HTDD, wuzgenua uz TITPD kaxvres
HAOIIYNE CKOJL3KMMH. Ero mMousexyini
YIIAKOBAHBI HACTONBKO IJIOTHO, 4TO
tRepabii [ITMD ne nornomaer Boay u
SABIACTCHA OTJIHYHBIM 3JICKTPOHA3OJIALUHOH-
HBIM MATEPHAIIOM.

TerpadTOop THIIEH HACTO  COIOJH-
MCPH3YIOT ¢ JPYrUMH (TOpHPOBAHHBIMH
yrieBomopoaMu. Taxkum nyTeM [oJy-
YAI0T P TUIACTHKOB, IIMPOKO H3BECT-
HBIX 110J1 OOIIMM HA3BAHHEM medhanHbl
(Toproeoe uaszpanue dupMbl «Hiononn}
unm  ¢pmoponiacmer  (proposonsr). On-
HUM H3 (PTOPOILIACTOB SBJISETCA [OJIH-
TerpadhTopyTHiied. [Ipyroi (roporacrt
npeacrapiseT coboi conomuMep TeTpa-
QTOPITHIEHA U NONIHOCTLY PTOPHPOBRIH-
noro npomwiena (CF,— CF=CF,). B
sroM noauMmepe rpyniel —CF; ¢Top-
MPONWIEHOBOT O 3BEH4 PACIIOJIAraroTCs B
BU/Ie OOKOBBIX TPYIIIHPOBOK RAOIBL LIEMU
(—CF,—),, 4ro npHBOJHI K MEHEe
MIoTHOH ymakoBke Monekyn. Kak U
MOXHO ObLIO NOPEAIIQJIONHTH, TBEP/ALIH
COLOJIMMED TUIABUATCA upH OoJiee HUIKOH
Temnepartype, dem [1T®I, u obpazyer
MEHee BA3KYH XUAKOCTb. FloaToMy ero
MOXHQ (OPMOBAThH € [OMOLIBIY OOBIY-
[IOH TEXHOJIOTHH JIMThA MO/ TABICHHEM . B
TO K¢ BpEMS COHOJIHMED COXPAHACT BbI-
COKYI0 TEPMHYECKYO H  XMUMHYECKYE)
YCTOWMMMBOCTL, CBOHCTBEHHYK) MOJIMTET-
padTOp3ITHIICHY.
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CTUPQJI (56) C H,
MNOJIUCTHPOJ (57) [CH(C,H,)CH, ],

(56)

Tenepr BepHEMCH K MeHEe JKCrpa-
BAI'AHTHBIM MPOM3BO/HBIM JTHJEHA, CO-
XPAHAIONMM THIMYHLIE JIAS OpraHHYeC-
KHX COCHMHEHHWH CBOWCTBA W IPeaCTaB-
JNAIOWHEX  cOOOH NPOJYKTL 3aMelleHHs
ATOMOB ROJOpO/A B monekysie CH,=CH,
Ha pasuu4Hble rpynnsl. Mosekyay cru-
pona, HApUMeEpP, MOXHQ PACCMATPHUBATH
KaK MPOJIYKT 3aMELUCHHA aTOMa BOJO-
poAd B MOJIEKYJIE ITHIIeHA HA OeH30MLHOE
KQIbLO [TOUHEEe, Ha henudbHyio TPYIY
(—CgHs), 71.e. OeH30JIBHOE KOJIBIIO,
JMUICIIHOE 4TOMa BoJopona]. Bensoms-
HOE KOJBHO BHOCHT B MOJICKYJIV TdKOe
YUCIO WIEKTPOHOB, YTO CO3MAKOTCH YCNo-
BUA [Nl CHUJIBHBIX MEWMOJCKYIAPHBIX
B3AUMOLEHCTBHI;, B Pe3yiabrare 1a3000-
PA3HBIA 3THJIEH NPEBPAILAETCA B KUIKHH
(mpM KOMHATHOW TeMTniepaType) GeciBer-
Hbtii cTUpon. Ilowrn Beck mnoJyuaeMblit
CTHpOIJ JaJiee NMOJUMEPUIYIOT 10 MONHU-
CTHPOJA.

INoaumepusanus CrupoJia HIPHBOIUT K
00p430BaHuI0 MIMHALIX lEenel, MocT-
poennpix n3 3penwes —CH(C.H ) —
~—-CH,—; oTaenbHble UENH LPAKTHYECKH

67

HE CBA34HBI MeXAy co0o¥ nonepeuHbIMH
CBA3SMH. XOTH MOXHO TQ,IyuaTh H H30-
TAKTHYECKHE ¥ uenu, B KOTOPBIX BCE
OEH30/IbHBIE KOJBIA PACNOMOKCHB HA
OJHOH cTOpOHe LEMH, TAKOH NonuMep
CIMLIKOM XpPYHNOK /i OOJBIIMHECTBA
npakTHYecKux uened. [losromy B 1npo-
MLIIINEHAOCTA [OJIY4AKOT B OCHOBHOM
amakmuieckui * NOIUCTHPOJI, B MOJIEKY-
Jlax  KOTOpOro  OEH3QJBHBIE  KOJIbUA
OPHEHTUPORAHLI XA0THYHO.

B cuny npouHocTH cBa3eill Mexay OcH-
30JILHBIMH KOJIBIJAMH IOJIUMEPHON LIETH
A 00ycaOBJICIIBIX HMU 3aTPYIHEHUH NIPH
JBUXKCHHHM OJIHOH 1O OTHOCHTEIBHO
APYroi [MOJHCTHPOJ MeHee THOOK, ueM
noJudTHIRI.  Bopouem,  »3nacTHYHBLR
nojcrupon, kak U ruokmii T1IBX (51),
MOXHO MOJYYHTH € NOMOIIBK MIACTH-
buxatopos. HeperyspHbiii  xapaxkrep
CTPYKTYPhl IIOMUMEPHBIX TIeNed U Heyno-
PANOYEHHOCTh KX YMAKOBKH B TBCPAOM
noymMepe  oOYCJIOBJIMBEIOT — BBICOKVIO
MPO3PAYHOCTh YHCTOrQ nonuctupona. [lo
TOH XC UPHMUYMHE H B TOH XKE CICHECHH
npo3paved U 1iekcuriac (59).
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BensonbHble KONblla MPUIAKOT  110-
JMCTHPOJIY HYBCTBHTEILHOCTH K OeHCT-
BAEO yObTpaduoIeTOBOIO WA APYroro
BbICOKOJHEPTETHYECKOrO MW3JIyY€HUs, IO-
3TOMY OOBLIYHO B TONUCTUPOJI BBOJAT
nobasku adTuokcuaaHToB *. Takwe no0-
0aBKkU 0CO0EHHO HeoOXOAMMBl, e€Cchy mo-
JIHCTHPOJT TpejIHA3HAYEH [AJI8 HM3IOTOB-
JCHUA KpPEIUIeHWH /IS namMn JHEBHOro
CBET4, TdK KaK [MOCJAeJHHe HaCTUYHO
TCHEPUPYIOT U YILTPAGHONETOBOS U3IY-

yeHue (c. 27). Ecom nofucripon He 3alud-
IIEH aHTHOKCHIOAHTAMU, TO YXKe Ha COJ-
HEYHOM CBETY OH DBICTPO KejTeer u pas-
PYILAETCA; OYEBHAHO, JAkKC COJIHCYHBIA
CBeT HeceT ¢ cobol AOCTATOYHOE KOIH-
YecTRO OHepruu. [loseneHue xentoi
OKPACKH MOXET ObITH BBIZBAHO 1IOTJIQILE-
HUeM HeDOMBIIIOrO KOJHYECTBA MOJIEKYIT
KHCIOPO/Id, HEMPOYHO CRA3LIBACMBIX OcH-
30JIBHLIMH KOJIBIIAMH.

A30/IUKAPBOHAMM/L (58) C,H,O,N,

NH,

Dry nebosibityro, HO OYKBANLHO HA-
MUIKAHHY IO PEAKIIHOHHOCMOCOOHBIMHA
EPYHIIAMH  MOIIEKYY MOXKHO paceMart-
pPHBATBH KakK pe3y/bTaT NMPHCOCTUHEHHUA K
morekvne azora (N,), B Koropo#l pac-
KpbIIACh OOHA H3 €€ TPEX CBA3CH, IBYX
MonekyJ1 Mouookcuna yriaepona (CO) ¢
co3nauneM cBazed C—N, nocne d4ero
CHOCOOHOCTE K2XIOIO dTOMA YIIepoad
00p430BBIBAThL CRA3M MpOoNaaaeT 3a cHer
npucoequsdedus rpynn —NH,, npea-
CTAaBJIAKOIMX cOOOM (hparMeHT MOJIEKYJIbI
ammuaka (7).

Ilenonoaucmupoa TOAYYAKOT TYTEM
100aBJICHHA K PACJIABIIEHHOMY 1LJT4CTH-
KY NEHOOOPA3YIONUIErO areHTa; a3o/imKap-
OOHAMMA W ABJIACTCA OJHHM W3 TaKHX
areirop. [lpu HarpeBunHE Momexy.ibi
a30aMKapOoHaMua pacuienysioTcs, ob-

pasysa razoo0pa3sble MOHOOKCHA YIJie-
poaa, a3ot ¥ amMuak. Ilocne oxmaxae-
HUA PACINABICHHOTO MOJIAMEPA MY3bIPLKR
3THX Ta30B OCTAIOTCA B NOJAMMEpE, obpa-
3y 4TO-TO BPOJE 34CTBIBLIEH ITMBHOH
HEeHBL.

HexononancTHpon DOnyYarOT WIE € NOMOUIBIO Be-
WECTR, OPH PAITOKEHHM KOTOPLIX BBUICTSOTCH
rasol, WK NyremM ao0aBIeHns JeTydcd XMJIKOCTH
(Hanpumep, rexcada) K noAUMeEpPHIYEMOR CMecu ¢
gocnenyotivM  narpesauneM. B pasmarvernom
NOJIHMEPE  HCTAPAIOWIAACA MUJKOCTE  0Opasyer
Ny3BIPLEM.
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METHJIMETAKPUIAT (59) CH,O,

MeTuaMeTakpHaaT —310  MOHOMED,
MOJIMMEPH3ALHEN KOTOPOro IMONy4YaroT
MONHMETHAMCTAKPHIAAT, Jiyqillle H3IBECT-

HbIH 101 HA3BAHUAMHY HAEKCUZAAC, AFOYUM
U nepcnexc. CBA3aHubIe ¢ ITHNCHOBLIMH
3BEHBAMU TOJIMMEPHOH Uen# OOBeMHbBIC
3AMCCTUTENH pa3MMIHON QOPMBI SBJIAFOTCS
NPHAYHHON TOrO, YTO HOJIMMEDHLIE LENH
pacnonararTcs  0nHA  OTHOCHTCITLHO
JIPYrod COBEPIUEHHO XAOTHUYHO # TBEp-
JIbIA TIOJIIMEP He HMEET YIOPSA0UeHHOM
CrpykTypbl TO4YHO Takoe ke OTCYTCTRHE
VIOPAIOIEeHHOCTH XapaKTEepHO, HAaIDH-
Mep, ¥ anma Monekyn H,0O B crakane
Boabl TlOCKONBKY TBEPABIA NMONHMCTHI-
MEeTaKpunaT aMOpgeH B CMBICIE OTHO-
CHTCIIBHOI'C PACTOJIOKEHENS MOJIEKY, OH
HE pacCeUBacT MNPOXOASLIHH 4Yepe3 HEro
ceer ITOdDTOMY HM3roTOBNCHHBIE W3 YHC-

DHou Yapxoa AsTonoprper, 1966 r
CHHTCTHSCCKAE TIOJNMMCDHBIE KPACKH
W 3Manib, HIHECCHHBIE ¢ MOMOIIGIO
WeNKoBLiX TPAPAPCTOB HA LIECTH MO
JIOTEH

4
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TOTO NOJUMEpPE OJNOKH COBEPIIEHHO NPO-
3pavyHbl H HE YCTYNAKOT B 9TOM OTHOIlIE-
HHU HYUCTOW BOJE.

B Monekynax mnoJdMETUIMETAKpH-
nara OJHUM M3 3aMECiUIeJIEH, CBA3AHHBIX
C ITHJIEHOBBIM 3BEHOM, SIBJIACTCH rPyIna
—CH,. Ee ponb B HeynopsiIOYCHHOCTH
CTPYKTYPBI NOJIHMEPd, d CICAOBATENLHO,
H B €ro MNPOYHOCTH MOKHO OUECHHTh,
CpaBHUB CBOKMCTBA MOJIHMMCTHIIMETAKPH-
aTa €O CBOWCTBAMH TIOJIMMETHJIAKPH-
jjaTa, Y KOTOPOro 3TH TPYNNbl OTCYTCT-
BYHOT. MeETHIAKPHIAT MOXHO IIOJHME-
PH30B4TH B NPUCYTCTBHH MOBEPXHOCTHO-
AKTHBHBIX BELIECTB *; TOrAa aKpuioebii
noaumep obpalyeTcs B BHAE KPOUIEHHLIX
KaneJiek, CYCNeH/IHPOBAHHLIX B MOJIOYHO-

b6enoil aMynbcum *. Takag IMynnCHd
ARIAETCA OCHOBOY aKPHUIIOBhIX KPACHTE-
nel; A9 HX  TIONYYEHHS JIOCTATOMHO
H00aBUTEL K 3IMyNbCHAM OHrMment. Ecmu
34TEM SMYJIbCHIO HAHECTH Ha OKpalld-
BAEMYIO TIOBEPXHOCTb, TO BOJA BCKOpE
HCIIAPHMTCS, @ HA NOBEPXHOCTH OCTAHETCH
rubkas,  KaydyykomojoOHasi  IJIeHK4,
MpOYHO CBA3bLIBAIOLIAA IIHIMEHT. Moune-
KyJbl NOJIMMEPa ODJIAAIOT €ellle OJHIM
PEUMYIIECTBOM —OHH  HE MOTLJIOLIAIOT
JOCTUTAKOIIYK)  1LIOBEPXHOCTH  3eMIM
YyILTpa@UOIETOBYH COCTARIAIOIIYIO COJI-
HEYHOTO CRETd, HO3TOMY Kpacka He pas-
PYIIAETCA, HE OTCHAHUBAETCH M He TepaeT
IBET /IO TexX Mop, NMOKa He DPA3TI0XKHUTCA
CdM MOHI'MEHT.

JIAYPUJIMETAKPUJIAT (60) C, H,,0,

MoJsiekyny naypuiMeTakpuIaTa Mox-
HO MpEeOCTABHTb ceO¢ Kak MOJICKYNy Me-
THIMeTakpuiata (39), B KOTOpOit yriie-
BOJIOPOJHAA TPYNNA BBIPOCTA 0 1lenH,
cojepxainedt 12 yriucpoAHbBIX aTOMOB.
[TonydyaeMBId M3 3TOrC MOHOMEpa NO-
JUMEP TIOJTHIAYPHUIMETAKPUIAT — U POJI-
CTBCHHbIC IOJIMMEPbl NPHMCHSIOTCA B
KadecTBe j0D4BOK K BSA3KOCTATHYHBIM
MaImuHARIM MacnaM. Tpu costannu cMa-
30YHBIX MAceJl O/THA U3 TCXHOJIOTMYECKHX
npo0GieM OOBIMHO CBA3aHA C NpPeoioe-
HHEM PEIKOTO CHHXEHHS BA3IKOCTH (M, KaK
CJIEUCTBUE, BBICHIXAHHA TPYyUIMXCA TIO-
BEPXHOCTEH) NpPH TMOBBIMIEHHH TeMIepa-
TYpel Macna. 3Ty npobiemMy Henb3s
pelmInTh, NOACOpaB Mac/I0, JOCTATOYHO

BA3KOE IIpH TemnepaType paboTtatommei
MAIIKMHAKL, TOCKONbKY TAKOE MACIIO HEBO3-
MOXHO YJOBJICTBOPHTEIbHO HAHECTH HA
pabouse MoBepXHOCTH B MOMEHT 3amycka
MAIIVHBI.

JnvHHBIE  YIrJIEBOJOpOAHBIE  IIENH
MOJIEKYJT TIOJTHIAYPHIMETAKpAIATa TPH-
JaroT HOJUMMEPY CNOCOOHOCTH PAcTBO-
PATLCS B ONM3KHX [0 XMMHYeCKOH TIpH-
polie cpegax, HalpUMEP B CMAa30YHBIX
MaciiaxX, COCTOAIMX U3 YIJIEBOAOPOIOB C
12 u Oomee atomamn yraepona. (Uem
BBILIIE BAZKOCTL Macja, TeM [JIMHIEe
JA0:DKHBI OBITH YIJIEBOJOPOAHBIE HENH.)
Ilpm BU3KHEX TeMnepartypax MOJIEKYJIB
TMOJ/IMMEPA CKPY4EHBI B KJIYOKU H LIO3TOMY
HE CIHIIKOM 3aTPYIHAIOT TEYEHHE yriic-
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BOJOpPOAHOrCe cMasoyroro Macna. Ilo
MEPE [OBBILICHHA TEMHOEPATYPLI CBEPHY-
Thle B KJYDKM OOMUMEPHBIC MOJICKYThI
pa3BOpAYUBAIOTCA, TAK Kak COCTABISIO-
LIME HMX YrIEBOAOPOJHBLIE LENMHA ATOMBI
HaYHHAIOT JIBUTATLCS DJHEPTHYHEE W HM
VJAeTCA «IPOTUCKUBATLCA» UYEPE3 OKpY-
KAoIUME MOJIEKYbl. PazsepryTiie nonu-

MECpHBIE LEMU 3d4XBATHIBAIOT OOIBLIYIO
JOJK 00BbEMa CMA3O0YHOTO Macna u mo-
JTOMY B Tropa3ao Oonbineid creneHy 3a-
TPYAHSWOT [ABHXEHHE YIJICBOULOPOIHBLIX
MOJieKy)l Macia. B pesyibTate macio
TeueT MealeHnee (1.e. obsagaer ©0ib-
e BSI3KOCTBIO), 4Y€M B OICYTICTBHE
MOJIHMEPHOH TOOABKH.

METUJIIUAHOAKPWIAT (61) C;H,O,N

>

MeTHNIMaHOaKPUAAT — 3TO BCUIECTBO,
SBJISIFOIICECST OCHOBOH LMAHAKPHIIATHRIX
KjeeB, HanpuMep knes “Super Glue”,
Ecnu 3TOT KJel HaHECTH Ha CK/ACKBAEMbIC
NOBEPXHOCTH, TO METUILHAHOAKPUIAT
HAYHHAET NOJAMEPU3CBATBLCH 110 BJIHS-
HHEM CJIEAOBBIX KOJIHYECTB BOAbI H CUp-
TOB. JIerkocTh NMOMUMEPH3AUHH METHII-
LMaHOAKpHIaTa O0YyCIOBIICHA HANHYHMEM
B €ro MOJIEKYyJIe JBYX TPYNIHPOBOK,
O4YeHb CUJILHO LHPHTITHBAKOIMX ICKTPOHBI
M CBA3AHHBIX C OJAHMM  YIJEPOAHBIM
ATOMOM; JeHCTBHTEIBHO, KAK YUAHUOHAR
epynna —C=N, 14K ¥ KapOokcunsHas ¢
‘ee ABYMA aTOMaMu xHcnopoaa s¢dek-
. THBHO TNPHUTATHBAIOT 3NEKTPOHBI, TPH-
HAJIEKAIIHE OAHOMY H TOMY XK€ dTOMY
yrjepoad, ¢ KOTOpPhIM 3TH [PYNNLI CBA-
Janbi. B pe3ynpraTte cylnecTBeHHO Hapy-
IACTCA PACTIPSACNEHUE 7ICKTPOHOB B
IBOHWHOH yIJIEPOJA-YIJIEPOLHOH CBA3H H
NnocjeHAs] CT2HOBMTCS BECbMa peak-

N
N
D
O_

LHOHHOCTIOCOOHOH MO OTHOINMEHHIO K
CAMBIM PA3JIHYHBIM DEarcHTaM,

ITocne HEUPOIOIKUTEIILHOIO clap-
TOBOTO (epuofa oO0pa3zoBaHue NOAH-
METH/IUAAHOAKPUNATA MPOHCXOINT OYECHD
ObICIPO;  CKileMBaeMble  MOBEPXHOCTH
NPOYHO COETHHSAIOTCH JAPYr C JpYrom
OTYACTH 34 CHET 3AUOJHEHHSA KJIEEM
HeOOJIBIBHX Tpeumn # yrayOnenuit Ha
THX TMOBEPXHOCTAX, a OTYACTH 34 CYET
0obpa3zoBanus XMMHYECKHX CBA3eH C HUMH.
DTOT Knell OYeHb MPOYHO CBH3LIBACTCA €
koxell uvesnoseka. Ecnu ¢ kneem pado-
TACT 3UOPOBLIM UYENOBEK, TO TAKOE Er0
CBOWCTRO MOKET IIPUYUMHUTL W3BCCTHHIE
Heyao6c18a. HanpoTus, B MeAULIHHE 3TO
CBOHCTBO KJIed YOA4YHO MCHOONB3yeTcs
XHpYpPraMi IS CKJIEMBAHHSI TKAHEH
BMECTO HajIOXeHWs 1IBa, a paboTHUKA
TMOXOPOHHBIX OrOpo ¢ MoMomplo 3TOrO
KJICH HABEKH 3aKpPbIBalOT Tja3a U ryObl
CHOMX K/IHEHTOB.
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Kayuyk

Kayuyk MOXeT COyXuTh NpUMEPOM
31ACMOMEPOE — INMACTHYHBIX  TNIOJIUMEPOB.
Pycckoe CAOBO «Kayuyk» 3auMCTBOBAHO
H3 sA36IKA Kedya. B aHrITHACKOM #3bIKe, 110
UPEUIOKEHUIO 3HAMEHHTOIO aHCTMHCKO-
ro xumuka Jhxoseda [lpucram, xayuyk
HazpigatoT “rubber”’, noTomMy uYTO OH
xopouio crtupaet (rub out) 3anucy,
chaenatmnele kapadjaioM. B opowbiin-
JIEHHOM MaciITabe HAaTypaJibHbIA Kayuyk
NOJIYHAIOT H3 KOATyJHPOBABILETO JIATEK-
ca (MIIEYHOro COKa) pacTeHHA [e¢BCH Opa-

3ubeckoi Hevea brasiliensis, HO 0H obpa-
3YETCSl TAKKE M B NYCTOTERBIX CTEDJIAX
onysanuvxa (Taraxacum officinale). Tipn
HH3IKHX TCMIIEPATypaXx Kayydyk TBEpPI H
XPYNoK, a npH cnaboM HarpeBaivM
CTAHOBHMTCH  JIMOKHM.  NIACTHYHOCTH
Kayuyka CYHNIeCTBCHHO ITOBBINIACTICH, CCN
€ro cHAvalla OTAUTb B HYXHYIO GopMy, a
3aTeM Harperb € Cepoi. JTOT mpouece,
n300peTeHHbd B 18391, Uapnesom

I'yAbHpOM, HA3LIBAIOT 8YAKAHU3AYUEIL.

B npoMeriIneREOM MAaciiTabe RaTypansHpii Kayuyk JioGbIBaroT H3 XayYyKOBOTO fiepesa Hevea brasifiensis.
Benas nonocka Ba JHCTE —3TO BRIACMIOLMACA NaTekc,
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M3ONPEH (62) C H,

[1OJIMU3OIIPEH (63) [CH,(CH,)C=CHCH,],

4

J

\

(62)

HMaonpen -jeryyas  XUAKOCTH ¢
IPUATHBIM 3AMAXOM ~ SIBJISETCA TEM Ca-
MBIM MOHOMEPOM *, PH NOJHMEPH3ALHH
KOTOPOro odpalyercs HATYpANLHbIR Kay-
yyk. CreZoBaTEIbHO, MOJICKYIIbl KaYuyKa
NPEJACTABANIOT COOOH LenH, MOCTPOeH-
Hbie W3 Thicay 3Bedhes —CH,-—
—C(CH,)=CHCH,—. Kak BbI BCKOpE
y3HACTE, HAJIMHYHME B KAX/IOM TAKOM 3BeHE
JIBORHOH CBA3H HIPAET OYECHB BAXHYIO
poJib B CBOHCTBAX H B Cyan0e kayuyka.

lopsayuil kKay4dyK HaxHET H3ONPEHOM,
NMOTOMY HTO LPH HarpcBaHWM IIOJHMEp
YACTHYIO JCNONMMEPH3yeTCa ¢ obpazo-
RAHMEM MOHOMEpa. [3amax 4YejoBeka
TAKXKe 4aCTHYHO 0OYCIIOBIEH H30NPEHOM,
HO no apyro# npHuuse (¢. 162).] Taxum
nyIreM BICPBbIE ObLIIO [I0KA3aHO, YTO H4-
TYPAJILULIA KayYyK NOCIPOEH U3 U3OMpe-
HOBBIX 3BEHLCB, HO BCC PAHHHE IOTLITKH
CUHTC3MPOBaTh KaydyK M3 HM30LPSHA HE
OpHBEJH K ycnexy. B KoHIle KOHIOB
¥/idJIOCh YCTAHOBHTD, YTO MOJICKYJIbI H30-
NMpeHa MOTYT COSIMHATBCA APYT C IPYrom
asyms criocobamu. B HaTypanbHOM Kay-
YyKe BCE CBA3ZH MEXIY MOHOMEPHBIMH
IBCHRAMH CO3AAIOTCS (PEPMEHTaMU, pa-

7-1204

(63)

OOTAIOIIMMH 110 TeHSTHYECKHM KOHTPO-~
neMm, u mooromy f. brasiliensis npoayuu-
pyeT M[OJIMMEp, B KOTOPOM BCE CRA3ZHU
UMCIOT yuc-xoHUIypauuw. Bo Beex xe
NepBbIX JKCMEPUMEHTAX MO  CHUHTE3Y
NOJIMU3ONPEHA 00paz0BLIBAJIMCE LCTH C
NPOU3IROIBHLIM  UYEPE/IOBAHUEM HUCc- N
WipUHC-CBI3CH, NO3TOMY M IOJIUMED
OKA3LIBANICS  JIMMKUM M COBREPLLCHHO
HENPHTO/IHBIM JISl TIPAKTHYECKOTO TIPH-
meHenust, [Toaauee sra npobiema Oblia
peliiegHa TyTEM HCMONb30OBAHHA TOAXO-
JALICTO  KaTanu3atopa® (B JaHHOM
ClIydyae COC/IHHCHHS, COACPKALUEro allko-
MUHMA ¥ THTAH). TakuM NIyTEM MOXHO
HOJIYIUTL TIPAKTHYECKH YUCTBIR yuc-no-
JIMM30NPEH, 110 CBOHCTBAM OuYeHb OJIM3-
KAH HATYpAJIbHOMY Kaydyky.

JIpyroii pazHOBHJHOCTbIO IONUU3OM-
pPeHa ABISCTCA eymimancpdd (3THM MaTe-
pHaNoM MOKPBIBAKOT MSAYM [JIS UTPbl B
rojed); ryrranepua UpcAcTaBiseT cobol
mpanc-nonuuzonped. FEe uoJydaroT H3
COKa JIepeBhLeB OTPpANA Sapotaceae, pacrTy-
umx B crpaHax KOro-Bocrounoit Azuu.
[yTTanepya 3HAYUTESLIO TBEPXKE Kay-
yyka H Oojec RIAroYCTOHYHBA.
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B HeHanpskKeHHOM KaydyKe JUIMHHbIE
MOJICKY!(BI CKPYYCHB! B CIYTAHHBIE APYT C
ApyroM cnupalid. [Ipmr pacrsxeHUH Kay-
yyka cnupanu pactsarusarores. Ecnu pac-
TATHBAIOUIEE HAIPSKECHUE CHATH, TO QO-
pasel; mpuMeT NEPBOHAYdNBHYIO (OopMy
TONbLKO TOrja, KOrjta MOJIEKYJThl TONTH-
Mepa He CMENIAFOTCHA OJHA OTHOCHTEIBLHO
apyrol. Tax, B HaTypajJbHOM KayuykKe
YCHUITME C/IBHTA BBI3BIBAET H CKONbXEHUE
PACTAHYThIX CHMpAJIBHBIX MOJEKYIl, 110-
3TOMY HaTYpaJILHBIH Xay4yk He T1non-
HOCTbHKO BOCCTAHABJIHBAET NEPBOHAYAIIb-
HYIO0 QopMy.

[Tpobnema npeogosieHNs CKOJIbXECHUS
MOJIeKyn Obla pellieHa, korda OblT HAl-
JeH cuocod BynkaHuzanuM kayuyka. [pu
HATPEBdHMH HATYPAIBHOIO Kaydyka c
CCPOH TOCIIEAHAS ATAKYET JBOMHEIC CBA3H
NOJHMEPHBIX LETER U 00paiyeT MOCTHKO-
BbIC CRA3M THNA —S—S— (TaK Ha3bl-
Ba€MBbIE¢ JACYJIbPUIHBIE MOCTHKH) MEXAY

coceTHMMA 1enamu. B pesyneTate Bynka-
HA32IUA IACTHIHOCTE NMOJMMEPA ySiyuy-
HIAETCS, UHOCKONLKY TEUEPL MOJIEKYJIbI
COC/IMHEHBl B OIPOMHYIO TpEXMEPHYIO
ceTb. TakWe MOJIEKYIBl YKe He MOryT
CKOJIL3UTE OfIHA MO ApYyro#, HO eLEe COo-
XPaHAT CIHOCODHOCTE PACKPYHMMBATLCH
IpH MEXAHUUYECKOM HAMPKEHHU, €CIH
TONILKO 3TOMY HE NpensIcTBYIOT COCE/-
HHE MOJIeKYbl. [lo 310t npuuKHe ByJKa-
HH3UPOBAHHBIM Kaydyk (T.e. pe3uHa)
obyagaer Gonblued yupyrocTeid W 1oj-
HOCTBIO BOCCTaHaBIMBacr (opMy nocie
CHTHS Haunpspkenus. [To Toil xe npuunde
HEMHOI'O TIPYXHHAT YeJ10BEHECKHE BOJIO-
cbl (77), KOTOpBIE CCTKA BY/JIK4HU3UPO-
BaHbl CaMO# NPUPOAGH.
BBICOKOBYJTKAHU3HPOBAHHBIA KAYYYK —

3TO TBCPABIH, IPOMHBLIA, XUMHUYECKH
YCTOHYMBRIH MaTepHual, Ha3biBaeMblH
300HUMOM.

M30BYTHUJIEH (64) C,H,

BhISICHUB CTpOEHHE Kayuyka, XHMHUKH
CMHTE3UPOBANM MHAOXECTBO AHAJIOTHY-
HBIX 31aCTOMEpPOB. bymwaxayuyyx nony-
Y3IOT CONOMMepu3alueil H3obyTHIeHa
(npaBUNbHEE HA3LIBATL €ro J-smemua-
nponerHom) ¢ HeOOIBIIUM KOJIHYECTBOM
wionpeHa. Tak xak B MoJjekyne u30-
OyTuiIeHa IMEETCS TONBKO OJHA ABOHRAY
CBSI3b, HACBILAONIAACT B XQAE MOTHMe-
pU3anKM, TO 110 CPABHEHHIO C HATYpAJlb-
HbIM KayuyKOM B OYTHIIKaYUYKE ABOHAHBIX
caf3ed NAMHOro Medbiue. Bee xe ux
JIOCTATOYHO, YTOOL OYTHAKAYYYK MOXHO
ObUIO  NOJABEPIHYTH BYJKdHM3AUMH. B
OTJIMUME OT JIPYTHX JJTACTOMEpPOR OyTHI-
Kay4yk MEAJICHHEE CTApeeT, NOCKOJbKY B

€ro MOJICKYJIAX MEHBIIE HEHTPOB, CNO-
cOOHBIX pearupoBaTh € A4TMOC(HEPHBIM
KHC0PO/IOM.

B OyTunkaydyke MOJEKYIBl YyIako-
BaHbl 1IUIOTHEE, Y€M B HATYPAJILHOM Kay-
4yyKe, NoITOMY OH 6Gonege Tra3oHENPOHH-
uacM. Ero npumeHsiloT JuIst H3rOTOBIE-
HUS KaMep i aBTOMOOWJIBHBIX IIHH H
BHYTPEHHHX MOBEPXHOCTEH OeCKaAMEPHBIX
MHIHH.

JApYruM WCXOHBIM BEUIECTROM LN
NOJYYCHHUSE HOBLIX K4AYYYKOB SABJIACTCS
H3IOLIPEIl, B MOJIEKYJIE KOTOPOI'O Tpynia
—CH, 3aMeHeHa Ha atoM xnaopa. [lpu
MIOJIMMEPU3ALUH ITOFO COEC/MHEHHSA, -
3BIBAEMOTO  X.LOp0ymaduenor, I XJ0-
ponpeHoM, 0oOpalyeTcs MOJMMEpP, CTPYK-
TYpd KOTOpPOTO OTJIMHAeTcd OT CTPyK-
TYphl HATYPANbHOTO Kay4dyKa JHUIb TEM,
uro BMecTo rpynn — CH, 3gech nmerores
aToMbl xJnopa. Takoll 3nactoMcp Ha3wl-
BAIOT IIOJIMXJIOPONOPEHOM, HIIH Heonpe-
Hom. Ero HeOOBIMHBIM CBOMCTBOM ABJACTCS
CNOCODHOCTL  BYNKAHM3UPOBATHLCA 1IPH
HATPDECBAHHR B  OTCYTCTBME CEPbI; IIPH
ITOM MEXAY NOJUMEPHBIMH LCTIAMU BO2-
HUKAOT  YIIEpPOA-YIAepoANbie  CBA3H,
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Tak 4TO HEOOXOAHMMOCTh B CO3JAlNUU
JHCYTBQUIHBIX  MOCTHKOB  OTI&/4er.
Heonpen ycTOHYMB K OKHUCIICHRA!O, NEHCT-
BUKY Macell ¥ HATPEBAHMIO M WHPOKO
INpUMENAeTcs B aBTOMOOHMILHOH IIpo-
MBITLIEHHOCTH.

[lyrem noabopa COOTBETCTBYHOITHX
MOHOMEPOB ¥ Npougcca NoJAMepU3aliu
MOXHO 1ONy431hb M MHOTHE JIpyTHe
3JACTOMEPD!, [IPeAHA3HAYCHHbBIE s CIe-
manbHbIX Lenel. Tak, JORONLHO UMApPO-

S
KQe MIpUMEHERAE HAXOUT 6ymaduen-c
POALKEIL KAYuyK — CONOTUMED, 00pa3y, -
HACH 1PN NOJIEMEPH3AUMH CMECH le-
pona (56) u Oyraamena. Boabiwyio vah.
OyTaHen-CTHPOIBIIOTO Kay4yKa Ble]‘TL
HU3UPYIOT H PACXOLYIOT AT MU3TOTON A~
HUS aBTOMOOHJIBHLIX IUHH. B reBonb,, 6.
KOJMMECTBAX HEBYTKaHU3NPOBAHHLIA Yy
JMMEp HCHOMNB3YETCs B NPOH3BOMG,O-
WEBATCJIBHBIX pe3Hnok (117). ke

IHom¢upsl U aKpuIoOBLIE

Kak Harypanbhble, Tak H HCKYCCTBEH-
Hble BOJIOKHA IOMKHBI COCTOAThL W3 JJIMH-
HBIX MOJIEKYJ, KOTOPBIE NPH BHITATUBA-
AuH HUTH MOTYT pacnoNaraThca Napal-
JEARHO JAPYr Apyry. Ofun H3 crocoboB
JOCTHXEHHS ITOH LEJIM 3aKMI04aeTca B
NONMYy4€HNH CIOXHBIX 3(HPOB * U3 criMpra

BN

CMOJIbI

H KHCJOTLE IPH YCIOBHY, MTO MOJey,
CAOXKHOTO 3QUPa MOKET HAPAIIHBATR Nl
ABYX Hanpasieuusx. Takum myrem ngt p
9aK0T Ype3BLIYAHHO ATHHHBIE MOJIEK) ly-
NOCTPOCHHBIE W3 TIOBTOPSIOIIMXCA 3BE), Uy,
H Ha3blBAEMbIC NoAuIPUpamu. B

ITUAEHTTUKOJIb (65) C,H,O,

OH OH

Hannuue rpynn -—OH Ha ofoux xon-
HaXx MOJCKY/Ibl JITHACHTTHKOMA HMEET
BaXKHble (UM3UYMECKUE W XMMHYECKHE I10-
cnegcTeud. [1OCKONRKY MOJEKYNa 3TH-
JICHTTIMKQJIS MOXET O0pazoBRIBATL BOJAO-
poapkle cBA3H * ¢ 0DOHMX KOHIIOB, R TO
Bpems KaK B artadole (27) mnmeercH
TONLKO OJHA rpymmnd, CllocoOHas y4acr-
BOBATHL B TAKUX CBA3AX, Mbi BIIpdBE OXH-
JaTh, MTO JTUIEHINHKONIL Oyaer Oonee
BA3KOH H MEHEE NeTy4eii XUIKocThIo. Tak
OHO H €CTh Ha CAMOM JigJie. DTUIICHTIR-
KOJTb, KPOME TOTQ, B IFOOBIX OTHOLLICHHAX
CMEIIMBACTCA ¢ BOJOH, C MOJEKYJIaMH
KOTOpOIH OH Takke MOXeT 0Opa30BLIBATD
BOJOPOOHLIE CBA3U. Heckonbko mneoxwu-
JaHHBEIM ~ CBOWCTBOM  JTHJIEHTJIHKO.NA

7.

ABJIACTCS €00 TOKCHYHOCTR; AIs YEJIO)
CMEPTENLHOH MOXET 0Ka3aThLCH qﬁka
yyTh Oonbliec 50 MJ ITHACHCJIMKOJIS Na
DTUICHTIMKOIbE  UCHOL3YETCH
OCHORHOH KOMIIOHEHT armugdpu3os }‘QK
apTOMOOUMLHBIX  gsuraTesed.  Kglia
OTJIEHTTHKOJIb CMEIIHBAIOT ¢ BOOK na
MPOYHO CBA3KIBACTCA C €€ MOJIEKY.J1d), OH
T4KUM 00pa3zOM HAPYILIAeT BIAMMOTIy! H
BHe MeX1y HHMH. B pesyneraTe 1,%r-
CMECh HC KPUCTAUMM3YETCH IPH 'rew,e“asr
TYpax HAMHOTO HHke OObIHOH TeMnyla-
TYPbI 3aMEP3anRus ROkl B xaxoii-1¢ Da-
HEHH ITHJICHTIIMKONL MOXHO ynoagcg e-
YTACBOAOPO/IHOM CMA3KE TUTA MOl 'Th
BOJIbI, OBECNCYHBAIOLICH MX 104, Yl
HOCTH QdXKe [PH OTPUUATENLHBIX Té, TX-
patypax. Huakas JeTy4ecTs sTHJNCK lle-
KOJI TAKXEC SABIACTCH npeﬂmymemaﬂlm-
IIOCKONBKY OH NpPakTUYeCKH He a,Q“M,
preTca uz aaTHghpH3a. Nig-
3HAYUMOCTL ITHAEHTJIMKONS B Xy

YeCKOH NPOMLINIEHIOCTH CBA3AHA ¢ . -
4TO OH, NOAOGHO ABYSMKOMY S, v,
SARJSETCH CUMPTOM ¢ Joboro  kjty,
MOJIeKYJTbE, [TOCKOIBKY HA KOKTOM &Q“ua
e



100 I'napa 3

MOJICKYJIBI  OSTHICHTJIMKONA  HMEeTCs
rpynna —OQOH, 3ta Monekyna Moxer CBs-
3BIBATHCH C IBYMS MOneKynamMu kapbodo-
BOH KHCNOTHL. JIpyrHMH CJIOBAMH, OHA

MOXeT OBITh MNpeBpallcHA B JBOHHOM
cnoxHbli 3puap. Bekope BH y3naere, no-
4EeMY 3ITO TAK BAXHO,

TEPEDTAJIEBASL KUCJIOTA (66) C,H,O,

<

MoJekyny TepedTalCcBOM KHCOTHI
MOXHC [OJYYHTh - KAK  TEOPeTHYECKH,
TaK H NMPAKTUYECKH —H3 MOIECKYIbl napa-
KeMaosa (25) nyrem oxucnenus ¥ aByx
AHAMETPANBHO  PACMOJIOXEHHBIX  [pynm
—CH,. TepedraneBas kuciora npei-
craBiseT coboili Denoe KpHCTANIHECKOE
BewiecTBo. IIpemmectBeHHnk TepedTa-
JEBON  KHCIOTBI—0eH30n (23), Kak H
NApA-KCHIIO,  ABJSETCH  XUJIKOCTLIO,
OIHAKO OJarogaps cnocoOHOCTH Kap-
ODOKCHIIBHBIX [pyHNn 00pa3zoBbIBATL BO-
JOPOAHBIE CBSA3M MOJCKYTH Tepedrane-

HO :: fO
(o] OH

BOH KHCJIOTBI CBA3BIBAIOTCA JIPYT ¢ npyﬂ
roM, DO3TOMY KHCHoTa (66) sasiserca
KPHCTA/LIMYECKUM BetlleCTBOM. C TOYKH
3PEHHA €€ XUMHUYECKOTO CTPOCHHSA BAXHO,
YTO TepedrasieBas KHCIOTd UMEET JIBE
KapOOKCH/ILHEIE TPYNIBI W, KAK H 3THJIEH-
TJIMKOJIL, MOXKET OOPa30OBBIBATE CIOKHBIC
3bUPBl ¢ yyacTHeM KaXIOH M3 OTHX
rpyum.

YUTo e npoH3oHACT, ecam Takywo
«JIBYJIMKYIO» KUCJIOTY JTepudUIHpOBATH
«IABYNMHKHMY X€ COHPTOM?

NOJUSTUWIEHTEPE®TAJIAT (67) (0,CCH,CO,C,H,),

QO ) Q G Q N
O [ 4] 0/

. 3 (8]

. N/ N

Pocr mmuanOM nonudGUpHOR uenH
HauWHaeTcs OpH PEeakuMH TepedTaieBoi
KHCJOTBI € A3TtuiaeHrnuxkoneM. CHadana

O/lHA Trpynna

—OH rnukonsa cocau-
HACTCA C 0/iHOH M3 KapOOKCHIILHLIX My

KHCIIOThI, CBA3bIBAS 3TH JRE MOJICKYIIEL
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[locne 3TOro y TrnMKONEBOrO 3BeHA
ocraetcs eme oana rpymna —QOH, cno-
coOHag B3AaWMOAEHCTBOBATL € APYIroi
kapOoKcunpnoO# Tpynno#, a y ocratka
KHCIOTBI—elle  ogHa  kKapOOKCHILHAA
Ipylma, KOTopas MOXET HAJIEC pearupo-
BaTk ¢ rnukoneM. IMocne creayromeit cra-
JUH Ha NPOTHBOIONOXHBIX KOHIAX 0O6pa-
30BABLUCHCH  MOJIEKYJIbl  HO-LIPEXKHEMY
ocrauytesd rpynnsl — OH wu COOH,
TaK 4TO MOJeKyna GVACT BNOIHE TIOALO-
TOBJIEHA K JaJbHEHILEMY POCTY [Enu.
DTOT  nApolecc MNPEKPaTHTCH  TONBKO
TOrja, koraa Oyayr HcuepnaHbl BCE pe-
AI'CHTHI HIM KOTJd OJMH KOHEL LEeNH CO-
eJIMHATCH C APYTHM KOHI[OM TOff XC LCIH,
WM KOTA2 TNPUMECH C OJHOI Tpynnoi
—OH nmt —COQOH upepreT pocT nenu.
O6pazyronmiicd TAKHM MyTeM [OJIHITH-
neHTepedTaNaT HMIBCCTEH TMO4 HA3Ba-
ansaMu  2ascan (B CCCP), daxpon (B
CIIA), mepusen u kpimnaen (B Benuko6-
puranud), mpesupa (B OPI).
PacninamnenHnlid monwMep MpoaaBIIH-
BAKOT Yepe3 GUALCPBI W NOJIYICHHLIE HHTH
BRITAIMBAKOT, YBEJIHYHBAS WX JIMHHY B

HeCKOJLKO pa3. [IpH BBHITATHBAHUH MOJIE-
KyJIbl TONMITHAEHTepedTasaTa packpy-
YHBAOTCH ¥ PACTIONaratoTces bonee yno-
panodeHHo. PacmonoxeHHbE PETVIsAPHO
DCH30/bHBIE KOJIbLA 3aKPeILSLIOT UENH H
cr1ocoOCTBYIOT TMOBBIUEHHIO TeMnepaTy-

PBbl TJIABIIEHAA TIOJTHMEPA 110 CPaBHEHURO
C TOJHMEPAMH, TIOCTPOSHHBIMH TOJIBKO
H3 THOKHX YTJICBOJOPOAHBLIX Ieneil. 3a-
KDEMIIEHHE  TIONOXKEHHA  Lenell  apyr
OTHOCHUTEJILHO JApyra crocodbcreyeT He-
CMHMHAEMOCTH TKAHEH, H3TOTOBJEHHLIX H3
TAKMX HUTeH. ToHKas oNMITHIEHTeped-
TamaTHas IUICHKA MOCTYNACT B OPOJAKY
NIOA TOPIOBBIM HA3BAHWEM MU4dp N TIPU-
MEHSETCA /UIA M3ITOTOBJICHHS JICHT s
KacCeTHBIX MarHUTOODOHOB; YHOPSAOHCH-
Hasi OpPHEHTAILMA MONEKyJ B TLIeHKE,
JocrHraeMasi €€ DACTAXKOH B OJHOM
HAlLIPpABJICHHH, NPUBOIHT K MPOUYHOMY,
NPAKTHYECKM HE MOJUIAKINIEMYCH AaNb-
BeHueMy PacTSKEHHIO MaTepUally.
[Tonnmepnsaumenn aApyrux kapdboHo-
BhiX KHCAOT € APYTHUMH COUPTAMH TIONY-
4310T CaMble pa3HooOpa3Hbie NONH-
aupel. Ecnu kucnoTa HapyilaeT NUAEH-
HOCTB CTPYKTYpBbl NOaR3QUpHO MoJe-
KYJIbl, TO TaKHE TIOJTHMEPBI HEBO3IMOXHO
BRITAHYTE B HATH. OOHOM U3 TaKUX KHC-
JIOT ABARETCS Pmadesan Kucaoma, oTIu-
uaionanca oT repedraneBoil TOILKO TEM,
YTO B €e MOJIEKYTe JAB¢ KapDOKCHILHbIE
I'PYINBL CBARAHLI C COCETHUMH aTOMAaMH.
[Tonepeynnie cBA3W MeXay NENSMH BO3-
HUKAIOT B TOM CJIy4ae, €C/id BMECTO 3TH-
JIEHTJIHKONA B3ATE (WIH J006aBUTL K
HeMY) raMuepuH (34), Tak KaKk TpeThA
rpynna -—OH nocnegHero Moxetr ObiThb

[Tepaoe HCKYCCTBEHHOE Cep/itie — cepi-
ue JIxapaika -- ObLIO MITOTORNEHO H3
NakpoHa. KpORe NOCTYNAacT B Ccepaue
Mo JBYM HEPXHHM TPYOKaM H MOKW/1d-
ET €ro 0O JABYM HHKHHM CHHTETHHEC-
KHM cocydaM. OTnaqarotiniica 1o
CBOCH CTPYKTY]E OT MRUIICHHOH TKAHH
nojMMep MoxceT  HebaaromprathHo
BJAMATH HA KPOBOTOK, NOBLIILAA ONAC-
HOCTb ROIHMKHOBEHHS TPoMBOB.
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veHTpoM passetBicHud. Qbpasyroimecs
K3 TAK¥uX MOHOMEPOB NOMWMEPB! HA3BI-
BAIOT GAKUOHBIMU CMOAAMU; U3 HUX NTOTY-
YAFOT THOKHE TIJIEHKM M JIMCTBl, a JJId
BBITATHBAHUS HHUTCH OHH HE TQAATCH.

AJNKH/IHbIE CMOJIBI TNOCTYIAKT B IIPO-
JaXy B BHAZE BOAHLIX IMYJbCHii*, xOTO-
pblie LIHPOKO HPUMEHSIOT /1S HAaHECCHUA
NOKPBLITHH, B TOM 4HCJiE OKPAILCHHBIX, H
A1 M3TOTOBJICHRA KPACOK.

AKPHJIOHUTPHUI (68) C,H,N

INTOJIMAKPUWJIOHUTPHUJ (69) [CH(CN)CH,],

YacTto desioBek, caM O TOM Be no-
NO3peRas, okpyxaer ceds UHaAHHHBIMH
coequHeHuaMU. Tak ciaydaercs, HalpH-
MED, €CIIH €ro OAEKAd HITOTOBIEHZ U3
AKPUAORNZO GOADKHA, T.€. U3 TNOIAMEPOB,
MOIYYEHHBIX MMOJAMMEPH3IALHEA aKpPHIO-

uurpuna. [lIpouecc  nmomuMepmizanum
AKPHIIOHUTPHNA  QOPMANBHO HATIOMH-
HAET TIPOLECC MOJYUCHUS NOJIMITHICHA
(48), a MOJIeKyNBl LIOJMAKPUIOHKTPHIIA
NPEACTABNAIOT COOOH Taxye Xe Leny, 4To
A MOJIGKYJIBI TIOINITHIIEHA, TOJBKO 3/1eCh
KAX/IbIi BTOPOH YINEpPO/HBLIA a10M HECET
uManuanyto rpynny. Iloctynatoiame B
NPOJIAXKY TNOJ Ha3BAaHHEM oOpaAoH TNOJSU-
AKPWJIOHHTPWJIOBBIE HUTH  1[I0NYHalOT,
pacTBopsAsd NOJIUMep H  BLIJaBAHBAs
PacTBOp Ha BO3AyXe uepe3 PUIbEPBI; IPH
3TOM PACTBOPHUTENL HCIAPAETCA. 3JaTEM

HUTH pACTATMBAIOT, YBCIUYMBAH HX
JUIHHY B HECKOJBKO pa3 H TNpH 3ITOM
O/THOBPEMEHHO OPHEHTUPYS MOJIEKYJIbI
TdK, 4TO OHH pacrolaralwTcs O/jHa Nna-
PAJLIENILHO APYTOH.

Unctelt  NOJMAKPHUIOHUTPHIT — HE
OKpaIIMBACTCA, NO3TOMY [IPH €0 NOJIM-
Mepr3auun obpuno aodasnsoT HebOIb-

-z
-
=z
=z
-z

(63)

e KOJUYeCcTBa APYIMX MOHOMEPOB, B
TOM yuce cTapoaad (56), BUHMIXJIOPHAA
(50) nm BuHRAMAeHXTOpHaA (52). Takum
MyTeM TOJYYAKT  Modupuyupoedartate
aKpuaogbie 60A0KNA, KOTOPBIE COAEPXAT
LEHTPBI, CNocoOHbLIE CBA3BIBATE Kpacu-
Tenu. ConoaumMepuzalms  AKPHIOHHUT-
pHJIA C BHHUIALETATOM - MOHOMEDOM,
COJIEPKALMM [PYIILY

O
4
C
H 3C\

o_

TIPHBOJAMT K TAX HA3BIBAEMOMY aKkpuiaHy,
B MOJNEKYSaX KOTOpPOro UMaHUAHBIE °
TPYIUMPOBKH YaCTUYHO 3aMeuieHbl yKa-
3aHHBIMU TPYINAMHM.

Hamuuue aToMoB Xnopa B COIOMM-
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Mepax AKPUIAOHMTpUNA ¢ BHHHJIXJIODH-
JAOM ¥ BHHHIW/JCHXJIOPHIOM YJIYYDIAET
UX OCHECTOMKOCTDL;, OOJLUIMHCTBO AKpH-
JIOBBIX BOJIOKOH, TIPUMEHSEMBbIX B KOBDO-
TKa4YecTne (M, MCXIY UPOYAM, AJIsi MITO-
TOBJICHHS [IAPUKOR), ABISFOTCA HA CAMOM
ASIe COMQIMMEPAMH, COACPKAUHMHK 3Ha-
YUTENBLHOE KOJMYECTBO  XJopa (WM
O6poma). OraecTofKOCTb — O4¢Hb CHOKHASN
XAPaKTepUCTHKA, 3dBHCALIAA OT MHOIHX
$AKTOPOB, B TOM HUCTE OT TEMIIEPATYPhi
BOCTIJIAMEHCHAA YYACTKOB IIOJNUMCPHBIX
uene ¥ OT CHMXKEHHS MPOYHOCTH MOMU-
Mepa NpPH CUIBHOM HarpesaHuu, OJiaro-
Aaps Y€MYy HUTH TKaHM MOTYT Pa3op-
BATLCH PaHblle, 4eM YCHEET PACTIPOCTpa-
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HATbCA Inams. Kpome TOro, mpoayxthl
CrOpaHus MOTYT IIPHIATHL TKAHH TazoHe-
NPOHULIEMOCTE M TeM CAMbIM HCKJIIO-
49UTh JOCTYI BO3/AyXa. PacupocTpaHEHTIO
TJIAMEHN MOTYT IIPENATCTBOBATL U Crie-
IMANbHO BREACHHBIC B NOJMMED pa/H-
K4JIbl, OPEPLIBAIOWIMEG LENHYIO PEdKUHIO
ropesus.

AKpPHJIOBblE NOJUMEPBI YCTOHYMBEI K
INOYBEHABIM MHKPOOPraiHiMaM H K COJ-
HCYHOMY CBCTY, MO3TOMY HX 4acTO NpH-
MEHAIOT [UIS W3TOTOBJICHMH PEAMCTOR,
HOCTOAHHO HAXOHALMXCA 1A OTKPLITOM
BO3/[YXE, B TOM HYHCIIC U OPraBHYECKOro
crekia.

Haiion

Ha#non — nepBoe NOMHOCTBIO CHHTe-
TUYECKO€ BOJIOKHO. TeXHONOrus <ro
NpOn3BOJCTBA ObLIa paspaboTaHa B cepe-
aune 30-x rogoB B 1aboparopusx GupMb
«JIronon», koropas BINOTL A0 CEroj-
HAWHErO JHA BBUIYCKACT M NpoOjaer
O0MLMYIO ¥aCTh HAWJIOHA, TPOH3IBOIM-
MOro BO BCEM MHUDE.

Halijion MoXeT ¢nykuTh IpUMEPOM
noauamudog, T.e. MOJIMMEPOB, HANOMM-
Halomux noauadunpe! (67) w orTaMuao-
IMXCH OT NOCAeaHHX TeM, 4TO B HX
MOJIEKYJIaX XHMHYECKHE CBA3SH (POPMH-
PYHOTCS 34 cuyeT peakimu rpynnsl — NH,
(a e —OH) 1 kapOOKCHILHOR TPYNIINEL.
ITO HA NepsBbld B3O HEOONBIIOE Pa3-
JIHYME MMEET BECbMa BaXHbIE MOCIEACT-
BUA. HanpuMep, JIMIIHUMIA 4TOM BOJAOPOAA
rpyunbl  —NH,, coxpausfoinuiics n
Mocne CO3NaHvd  aMHJIHOH CB43H (B
otnuyue o1 rpynnel -—OH, koTopas npu
ITEPHPHKALNA OTJAET CBOH eqHHCTBEH-
HBII ATOM BOJAOPOJA), MOXET Y4acTBO-

BaThb B CO3/I2HHM BOJOPO/IHBIX CBA3CH *, a
BOJAOPOJHBLIE CBA3KM, KAK MBI YXe AHAeM,
OPUTAIOT MATEPHATIAM NPOYHOCTD.

M3BeCTHO MHOT'O HOJIHAMHKIOB; HHOLJA
B MX Ha3B4AHWAX YKA3pIBAIOT YHCIO ATO-
MOB YIJIEPOJA B MOJEKYJIAX MOHOMCPOB.
JARa Hauboslee BaXHBLIX IOJIMAMHUIA, KO-
TOpPBIE 3AXBATHJH JIbBHHYIO JIOJIIO DLIH-
K4, 9TO HAUNOH-6 1 HaloH-6,6. [To pany
NPHYUE  MCTOPHUYECKOTO XApaKTepd, B
YACTHOCTH HW3-32 JOCTYMHOCTH TOr0 WM
HHOTO ChIpbS, CHA4Yajaa HAWIOH-6,6 BbI-
nyckana B ocaoBHom B CHIA, a nai-
nor-6—8 Espone. Ecin MmoHoMep aBNsicT-
Csi Opou3BOAHBIM BeHzosa (23), Tak 410
MOJIEKYJIBI  (IOJHAMHAZ OPEJCTABIISIOT
coboi 1icnM, NOCTPOCHHbIE W3 IIECTH-
YrOJIbHHKOB O€H30JIbHBIX KOJiel W CBHA-
3BIBAOMIAX UX AMH/THBIX CBA3€i, TO TaKHe
OOJIMAMUBL HA3BIBAIOT apamudamu (r.e.
apOMaTUMECKUMH dMUJAMH, HIIH, UHBIMH
CITORAMH, AMU/IAMY — IPOUIBOIHLIMHA
OeH301a).
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AJIMITUHOBAS KHCJOTA (70) CH, 0,

HO

OH
O

AJUMHHOBAA KHUCNOTA —Deoe Kpuc-
TaJJIMUYECKOEe BEUISCTBO, HANOMUMHAMILEE
TepedTancByro KHCJIOTY (66) B TOM OTHO-
HIeHHH, YTO HA Ka¥XJAOM KOHIE ee MoJle-
KyJibl MMeeTcs KapOOKCH/IbHAag rpyuna.
[Toaromy, kak U B cnyvyae tepedTaneBod
KUCIIOTBI, HOJUMEPHAS LIEIh, CTPOSIIEACH
C y4acTHEM aJMMUHOBOA KMCJIQEBI, MO-
XET pacTH B ABYX HanpaBlienusx. Eciou ee

ITEpUOULIMPOBATL CHOHPTOM € JIBYMH
rpynnamu — QH, HanpuMmep 3THIIEHI TH-
koneM (65), To obpasyercs nonuadup.
Bckope BB y3HaeTe, Kak U3 aQUIHIOBOM
KHCITOThI OBpa3yroTca NOTHaMMIbLl U Ka-
KUM 00pa3oM €€ [IECTh YrJIEpPOIHbIX aTO-
MOB CBA3dHBI ¢ oANlo# U3 uHdp B HA3BA-
HHHU HAKIOH-0,6.

CnocobHOCTH JIBYX K4APOOKCHITBLHBIX
rpynn aauiMiHOBOR KHUCIOTHI 0OPA30BbI-
BaTh BOAOPOIHLIE CBA3H * KAK pa3 gocTa-
TOYHO JJ1 TOro, HTOOBI YPAaBHOBECHTbH
YIJIEBOJOPONHBIH XapakTep UETH Cpynn
—CH,—. TloaroMy aIuiMHOBAA KHCIO-
Ta o0Osapaer HeGONMBINOH pacTBOpH-
MOCTBK) B BOJE. ANMNMHOBYKO KHCIIOTY
pPa3pellieHO  HNCTONb30BATL B KAUYESCTBE
NOOARKU K NMUINEBLIM NPOJYKTAM; B 4aCT-
HOCTH, €10 NOAKUCAAIOT De3a/IKOTI OJIbHbIE
HAIIUTKH. AJWNHHOBAS KUCITOTA BCTpe-
Yyacrcs B [PUPOMHBIX HCTOYHUKAX W, HA-
IIPUMEP, BHOCHT CBOH BKJald B OCTPLIHA
BKYC CBEKJIbI (Beta vulgaris).

I'EKCAMETWJIEHIMAMMH (71) C,H, N,

HZN/\/\/\/NHZ

I'pyimbel —NH, B Monekyne rekca-
METWIEHAUAMHMHA HA3BIBAOTCH  aMuHo-
pyhnamu. AMHHOIpyuny * MOXHO pac-
CMaTpHWBaTh Kak Aa30TUCTHLIK ampanor
rpynnul —QOH; Toraa aMuHbI B K4K0H-TO
CTENEHH MOXHO CYUTAThL AHUIOTAMH
CHHPTOB. OOHAKO, KAX W B APYIUX 110100-
HBIX CITy¥asx, 3aMcHA OJHOTO aTOMA Ha
JApYroil NPHBOAMT X OYEHb CEPhEIHBIM
TIOCNEACTBHUSAM, AAXKE eCJIH 3TO POACTBEH-
Bple aromel. Tlepexon uz mupa xuMuum
KHCJIOPOAA B LHAPCTBO A30THCTBIX COEIM-

HEHHH CONPOBOXAACTCH ABYMS BAXKHBIMH
H3MeuneHusmu. Bo-nepBLix, B rpynne
—NH, umeroTes aBa atoma Bojopona K
TOJIbKO ouuH—B rpywie —OH. Bo-pro-
pBIX, 3apsA fApa artoMma a3oTa 4yTh
MCHBILIC 3apsia Apd KHCJIOPOIHOTIO
aToMa W, CAEeA0BATENLHO (XOTH ITO U HE
CTOJIE OYMEBH/HO), B ATOME 430TaA 3JICKT-
POHBI MEHEE [IPOYHO CBS3aHbl C SLAPOM.
DTO Ha MEPBBIH B3T4]1 HECYIIECTBEHHOE
PA3JIH4YHE HMCET, KAK Bbl YBHJMTE HHXE,
DONBIIHE NOCNENCTBUA KAK B OTHOIIEHUH
CBOWMCTB HANWIOHA, TAK U B OTHOUIEHHH
CYLUECTBOBAHHA XH3HM HA 3eMJe.
Monekyia rekcaMeTUNeH/IMAMKHA
OY€Hb NMOX0KA HA MOJIEKYJIbI HEKOTOPBIX
AMHHOB € OCOOCHHO OTBPATHTEILHBIM
3anaxoMm. [lpoutuTte pasngen, NoCBsILEH-
HeIH nyrtpecuuHy (131), n Bbl y3Haetre,
HACKOJIBKO M4JI0 pa3fiHuue MexXAy Barieu
ONESKAOH H HEKOTOPBLIMH MPOAYKTaMH
Pa3JIOKECHHSA TPYLIHOH TKaHH.
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MOJMIEKCAMETVIEHA TANTAMMWJA (72)
[CO(CH,),CONH(CH,),NH],

IIpu peaxuuu 1aMaMHuHA, HAIPHMED
IC¢KCAMETHIICHAMAMHUHA, C IMKaApOOHOBOH
KHCIIOTOR, HAllPUMEP ¢ aJIMMMHOBOH KHC-
JIOTOM, oOpa3dyercsa uoaumep. B obmem
Clly4ae B3aUMMOJICHCTBHE TAKWX COCAMHe-
HUW NpUBOAMUT K amudam, T.€. COeNHHe-
HHSIM, B MOJIEKYJIE KOTOPBIX WMEETCH
FPYROHPOBKA

O H
[
—C—N—

3Ty IPYNNUPOBKY uamie uU306paxawT B
bonee xomnakTHO# dopme —CO-NH - .
Kak u npu cunatese noamdpupos (67),
CNOCODHOCTH 3THX COCAHHEHWH B3dMMO-
JACHCTBOBATL APYr C JPYrOM HE OrpaHu-
YMBAETCA CO3MAHHEM OIHOH aMHuaHO#
CBA3H, MOCKOJIbKY Ha KOHIAX 00pa3oRas-
1EACa MOJIEKYThl OCTAFOTCS [IBE Pedk-
LIMOHHOCTIOCODHLIE TPVIHIBI — AMHHHAS H
kapbokcuiabHas. [loatomMy poct Mone-
KVJbl MOXeET IPOJOIXKATBCA 34 CHMET
PEAKLMH C NPYrUMY MOJIEKYJIAMHA JTUKAD-
DOHOBOH KHUCNOYBI W AUAMMHA, W MENb
MOXET PpAcTH MNOYTH OEcKOHEYHO, B
pe3yabTaTe Her0  0o0pa3yIOTCH  OMEHL
AJIMHHBIE  MOJCKYNBl  (BBIIIE TmOKa3an
JIHITE OJIMH QPATMEHT LETH).

OaHa U3 TCXHOIIOTHYECKHX TPObIIEM,
a UMeHHO TIpobJieMa CMeEIlIMBAaHMA M-
AMHWHA W KHCJIOTHI B PABHBIX [IPOMOPIMAX,
NErK0 MOXeT OBITH pelueHa, eciin BOC-
MOJKL30BATLCA  TOHUXEHHOW  ciiocol-

HOCTBIO aTOMa a307a CBA3LIBATL CBOH
3NeKTpoHbl. Henonenenuas 3nexTponnas
napa* aromMa azoTa MOXET I[IPHCOSIU-
HATH AP0 4TOMa BONOPOJIA OT KHCJIOH
KapOokcunbHOR rpynnbl. [loaromy nipn
CMCIUMBAHUM dJWIIMHOBOH KHUCIIOTHI H
TeKCaMETHIIEHIMAMUHA B OTHOLICHHH
okojio l:1 oOpasycics ABoHHas COJib ©
rpyiiiaMu —CQ; 1 —NHJ B xauecrse
AHMOHA H KATHOHA COOTBETCTBCHHO
(Takyro COJlb H43BIBAKOT [EKCAMETHJIEH-
JIMaMMOHHHAIHNAaTOM, HIH conbio AlN).
[Mocie aroro nerko ymanutb u30LITOK
KUCJIOTBl WJIH dMMHA, MPpHYMEM OCTaeTcd
COJIb, COAEpXkalllad PaBHOE YUCITIO MOJIC-
Kyl AuamuHa W kucrnotol. [lpuw marpesa-
Hud conn rpynnsl —CQ,; KHCNOTHL pea-
rupyroT ¢ rpynnamMu — NH7J cocennei
MOJICKY/Tbl JIMAMHWHA, B PE3yJIbTATE Y€ro
obpasyeTcs JUIMHHAS 1[eNb  MOJEKYIbI
noMuaMKua. 3Ty Uenb MOKHO npeacia-
BHTL ceDe Kak MOJISKYIY TOJNMITHIIEHA
(48), B KOTOPYIO MEpPE3 HCCKOJIBKO TPy
—CH ,— BKJIFOYEHBI AMHUJIHBIE TPYNTHI *.
Kak Bl yBHANTE, pA3IHuug MeXay NOJHU-
3THJIEHOM U NOJMAMHIAMHA O0YCIOBJIEHBI
aTOMaMM  KHCJIOPOAA, Xa/IHO 3AXBATLI-
BAIOIIIHMH 3JIEKTPOHBI, U (B MEHBIIEH
CTENCHH) BKJIKOYEHHLIMU B LIENMb aTOMaMH
azona.

IponykToM pmonMMepH3aUMM ILSCTH-
YIIIEPOJAHOTO TEKCAMETHNEHIHAMHHEA C
MECTUYTNIEPOAHON AAUIHHOBOH KHCIIO-
TOH @BIAETCA MaiaoH-6,6 -OQUH U3 HAU-
DoJsiee BaxHBIX 1101MaMUN0B. Ero MoxHo
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HW3BJICYDb W3 PCAKUMOHHOH KaMEPbl K pa3-
pesaTL Hd KYCKM 1 HOCACAYIOINEH dop-
MOBKM, & MOXHO PpaclliaBUTL H H3
pacuiasa BuITSHYTEL HUTH. Pactsarupanune
HATER OPHEHTHPYET MOJICKYJIBI [OJIH-
aMHJa napajneabHo Apyr Apyry. [lapan-
JICJIBHBIE LEH# MOTYT CBA3LIBATLCA 34
c4eT 0Opa30oBaHUs BOJOPOIHBIX CBA3EH
N—H - O Mexay rpyimamu NH o0,1H0i#
ueur v rpynoamu CO gpyroit. D1H BO-
NOPO/IHbIE CBSI3H * TNPHI4dIOT BOJOKHAM
Gonninylo npoOYHOCTH, a Takxe Heobxo-
JVMYHO BJIACTUYHOCTE (YTIPYroe mnochae-
JIEHCTBHE), IIOCKOILKY OHH MOTYT BBHITIOJI-
HATH TY %€ QYHKUMIO, YTO U aucyiabuA-
HbIE MOCTHKY B BYJIKAHH3UPOBAHHOM Kay-
yyke {(c. 98), T.e. BOCCTAHABJIHBATHL Tiep-
BOHAYaJbHYI0 OpPMY BOJIOKHA IIOCNE
CHTHS HanpshkeHnud. Hailionosble aynku
00TArMB4AOT HOTH NPH XoAbOe UMeHHO
Otarogaps BOJMOPOJAHBIM CBSZAM MEXITY
IIOJTUMEPHLIMH MOJIEKYJIAMY, TTOJIHITH.Ie-
HOBbIC 4YJIKU ODBHMC/IH DObl, KAK MEITIOK.

Haityion-6,6  npeactaBnser  codoit
NPOYHBIH, YIIPYrUH, YCTOHYMBBIH K HCTH-
paHWIO MATepuall ¢ YMEPEHHOW BOJO-
CTOWKOCTBIO. Ero meHpmias no cpasHe-
HUIO C YTJIEBOIOPO/IHBIME TIOTUMEPAMHE,
Hatnpumep noawdTHiaeHoM (48), sono-
CTOMKOCTE OOYCHIOBJIEHA TEM, YTO MOJe-
KYJBl ROkl MOTYT OPOHUKHYThH BHYTPb
NoMuMepa, COPATABIINCE B AMMIHLIX
IPyiax, ¢ KOTOPLIMU OHH COEOWHKIOTCH
BOJIOPOAHKIMYE  cBaszsMH. Haiion-6.6
obnanaer ya0BACTBOPHTENLHLIMU JICKT-
POH3OJIMPYIOIIKEMY CBOMCTBAMHU NPH HU3-
KOH 4YacTOTE€ 3IEKTPHYECKOTO  TOKa,

B npoMBIiieRHOCTH HAHTIOHOBRIE BO-
NOkH& [ONy44oT, MpOA3BAHBAL T1Q-
IUMEp Yepel QIIBCPRI, HATOMMHAK-
IIIHE NPADMILHBIR QpraH mayEa (cM.
c. 113-114).

OQHAKO @IpH NOBHIUCHHM YACTOTHI [0
AMAIA30RA PAANOBOJIH OH 3dMETHO YCTY-
naet TMOJMHITHIEHY. BbiCOKO4MacTOTHOE
INCKTPHYCCKOC MOJE BhI3biBAacT koneba-
HUA rpyin >C=O " >N—AH (oTCyT-
CIBYIOUIMX B IIOJIMITHIICHE), @ BMECTE ¢
HUMHM U BCEH MOJIUMEPHOW MOJEKYJIbL
ITH  KoJiebaHHs, ECTCCTBECHHO, COlpO-
BOKAAIOTCA HOTNOUIEHUEM DJHEDIMH, H
WEKTPUMECKHI  curunan  ocnabusercs
OnIcTpee, 9YeM B cliydae MoIM3ITHICHA. Ha-
JHYHE B MOJIEKYJIAX [OJNMEDPA INEKTPO-
HOAKUENTOPHBIX (T.&. NPHUTATHBAIOLINX
JAEKTPOHbI) ATOMOB KHCIOPOJA H BOOO-
poaa crnocoOCTBYET TOMY, 9TO TIPH Tpe-
HUM HalJOHOBas TKaHL npuobperaet
ek TpHveckuit 3apsa. WMeHHo Ttakoso
HPOUCX0X ACHHE CIaBOTO IIEKTPHEECKOT 0

Ilonepeunid pa3pe3 BONMOKH4 Hainona-6.6, mpu-
MEHAKNIErOcs B KOBpPOTKauecTse (ybenuueHo B 240
pa3). XoAuTh MO TAKOMy KOBpY 3TO 3HAYHT XO-
JIATL NO CHHTETMYECKOMY OcnKy.
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CKanMpyomas
PACTHHYTON yNAKOBOYHONH Techmbl THOA «Velcron.
Paipuiny TCChMBI TIPEMATCTBYIOT HARTOHOBLIC MET-
JIL HA OJHOH MOBEPXHOCTH W KPEOYKW HA APYTOW.

WILKTPOHHAS  MukpodoTOrpadis

yAapa, KOLOPeIH MBI MHOTAA OLIYLLIAEM
IpH x0/n0e M0 HAWIOHOBOMY KOBpY B
cyxo# armocepe.
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JApyrue nojMamMuibl  MOJNyyYamT U3
MOHOMEPOB, COASPKAIIHX HHOE YHCIO
yoacpoausix atomos. Kak npaswio, yvem
ANYMHHEE Vrepo/jiHas ienk, TeM Oosee
ROJOYCTOHUMB nommmep. OTyacTy OTO
oDYCIIOBJNICHO TeM, 4TO OoJiee [IJIMHHBIE
YrIIEBOIOPOJIHLIE  TIENH  NPUDAUXAIOT
IIOJTHAaMHA K napa@HHaAM, KOTOPBIE CHITb-
HEC OTTAJIKUBAIOT BOAY.

Kak MBI OTMevann BO BBEOEHHH K
ITOMY pa3feny, dpaMuidaMH Ha3bIBalOT
TOJIMAMW/ILI, CHHTE3UpPYEMbIC NIPH y4ac-
THU MOHOMEPOB — [IPOH3BOJHLIX OeH3071a
[Hanpumep, TepedTalieBOR KUCIOTH (66)
BMECTO a/IMITMHOBO#]. B kauectre npu-
MeEpa MOXHO YK43dTh HA 1IIPOYHOE, XKCCT-
KO€, DPAKTHIECKH HE IIOTJIOIHAOIIeE BOAY
BELLECTBO, IIOCTYMAIOIIEE B MPOLAXKY 1O
na3panuem kedaap. Ilog BiwsHMEM Kaxk
BOJIOPOJHLIX CBSi3eH MeXTy AMHTHbIMYU
rpynnaMn, Tak M B3aHMojeicTens DeH-
30JIbHbIX KOJICI, KOTOPbIE MOTYT HdKila-
ALIBATLCE APYT Ha JIpyra, apaMyjHbIe
ueny B KeBIape YHAKOBaHbl OYEHbL ILIOT-
HO. [lodromMy apamujiel npejCcTaBIAIOT
CO00i  BBICOKOKPHCTAJITHYECKHE, OYeHb
MPOYHEBIE MATEPHAJIBI, IPUMEHAEMbIE, HA-
MpHMED, JUIS H3TOTOBJIEHHst KOp/d aBTO-
MOOUNLHBIX IHH H MYICHENPOOHBASMEIX
WHIETOB.

BoJiochl, mepers u mwenx

Bosocsl, mwepers w0 weink ssisoTes
nosunenmudamu, T.e. COeIUHEHHIMN,
MOJIEKYJIBl KOTOPBLIX TIOCTPOCHBI M3 TIO-
BTOpsOIMXCS 3BeHheB —CO—NH-—C—;
OAHO 3BCHO MOXET OT/NIHYAThLCA OT JApy-
TOTO UPHPOAOH TIpyNI, cBA3AHHBLIX CO
BTOPbIM d4TOMOM yraepona. [Monunen-
THALI MOXHO pPacCMATPHBAThH KaK [PH-
POANKEA BAPUAHT HaWnoua (72). OcHOB-
HOC pa3IMYHE MeXIy HUMM 3aKJH0YaeTcs
B TOM, YTO B NONMNENTHAAX 3BCHBS
—CO NH - pasjgeneamt  Toneko
ONHUM aTOMOM YIiepoud, a4 He USThIO-
LWECTBIO, KAK B MOJICKYIdX NOIAAMMIOB.
Hockonsky, onmako, Itor atom yrie-
PoIa MOXET HECTH camble paiHble 3a-

MECTUTENH, [FOJUNENTHAL HECPABHCHHO
fofee pazHOOODA3HLI, YeM RCe CHUHTE-
3UPQBAHHBIE OO0 CHX NMOP MOIUAMHUILI.
Bee dedaku* takke SIBIAIOTCA MOJIM-
HENTHAAMM; B YaCTHOCTH, HPHMEDAMH
GeJIKOB MOT'YT CIIYXHTh WEPCTh U LLCJIK.
benku (MM OPOTEUHBI, OT IPEUYCCKOrQ
CJI0Ba, O3HAVAIOIIETO «EPBHMHBINY)—
OCHOBHOH CTPOWTEBHBIA MaTepHasi BCex
KUBbIX opraHu3sMoB. K Oenkam oOTHO-
CATCR W (hepMeHTHI * ~ paboune 3neMenThl
Mob0OH M3 MHOXCCTRA KMETOK HALIEro
OPraHu3Md, K4k B OpraHu3MoB BCEX JpY-
rux xHBbX cymects. B cBowo ouepenn
Benku nocrpocHsl U3 20 amunoxuciom*.
3meck Mbl pACCMOTPHUM ABE U3 HUX.
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OpraHu3M Hvenoreka MOXeT CHHTE3IN-
pOBATh MPUMEPHO NOAOBHHY U3 dTux 20
dMHHOKHCIIOT, HO OKOJIO BOCBMH aMHHO-
KUCTOT HEeJIOBEK JIOMKEH MOIy4aTh C
IIUIUEeH —3TH AMHMHOKHCIOTBI HAa3bIBAKOT
Hezamenumpimy. TTOCKONBKY TIO Xdpak-
Tepy o0OMeHa BEUIECTB YENOBEK O4YeHh
ONMM30K JPYTMM XWBOTHBIM, MACO TMO-
CIIEAHHX MOXKET CIYXWUTb YyAOOHBIM
UCTOYHUKOM BCEX HE3aMEHUMBIX aMHHO-
KHCJIOT. HanpoTus, NyTH 3BOJIIOLIHH Ye-
JIOBEKE M PACTEHHM Pa3JIEeNIMIICL [OPa3I0
paHbIle, MMO3TOMY HeNnh3s ObITH 3apaHce
YBEPEHHBIM B TOM, YTO B K4KOM-HHOYIb
PacTeHHUH HMEIOTCS BCE HEO0DXO;TUMBIE
HaM aMWHOKHUCJIOTHL. B 3cpHOBBIX KVIIb-
Typax, H4NIpAMep, OOLIYHO HET OJIHOM
aMUHOKUCITOTHI — IM3HHA. TaM, rae msco
SIBISETCA CJIMHIKOM OOJBILOH POCKOIIBIO
WM ero ynoTpedIenue 3anperieo peiim-
TYeH, 3TO 3aTpPyJAHEHHE MOXHO TNIpeoo-
JIETh, KOMIEHCUPYS HE/JIOCTATOK Ompe-
JIENEHHOW aMHIOKUCIOTHI B OJHOM pac-
TEHHH JIPYTHM PACTCHUEM, COACPKALUIHM
QONBLIOE KOJHMUYECTBO JITOH XKE aMHHO-
KUCTIOThI. B HEKOTOPEIX CIyYasx BO3MOX-

Ha Jaxe JBOWHAs KOMIICHCALMA, [10-
CKOJIbKY [E€PBOE PACTCHUE MOXKET OBIThb
Ooraro npyroll aMHUHOKHCIIOTOM, YaCTHY-
{10 WJIH IOJIHIOCTBIO OTCYTCTBYIOIIEH BO
BTOPOM pacTeHU. Bo3MOXHO, 3THM
o0BscHsETCA crieuHPUKA HEKOTOPBIX Ha-
UHOHANBHLIX OJloA, HAOpUMeEp THIAY-
HOTO JUId BOCTOYHBLIX CTpaH COUCTAHHA
COEBEIX OO0OB C PUCOM HJIM XapakTep-
Horo Ans Hapoaor llenTpannnoi Ame-
PUKH co4eTaHnd 60608 U KYKYypy3bl, HITH
PACHPOCTPAHEHHOLI'O UTAJBSHCKOIO OI110-
J1a — MaKapoHOB C CHIPOM.

Hekotopele aMHHOKHACIIOTBI COACP-
*,at cepy. bosiee Toro, moutu Bce 150
JTOTQ JJIEMEHTE, COMAEPXkKAIIHECH B Opra-
HU3ME B3POCJIOTQ YENOBEKA, NPEUMYIIe-
CTBEHHO BXOASAT B COCTAR OEKOR ROIOC,
KOXH H HOTTEeH. AMEPHKAHCKHE Opexu
(ceMeHa aMa30HCKOrO AepeBa Bertholletia
excelsa) ocobenHo OGorarbi TakUMH Oen-
KaMH, HO aBTOpPY KHHTH HEH3BECTHO,
HCHBLITBIBAJIMCE JIH ITH OPEXH B KAYECTRE
cpeacTBa oT OONBICCHUS M NPHMEHSIIOCH
JIH MX MACJIO B COCTABE LLUAMIIYHEH.

IJIMLMH (73) C,H,O,N

Monekysly rmunviad MOXHO paccMar-
PHBATH KaK MOJIEKYJTY YKCYCHOM KHCIOTHI
(32), B xoTOpPOI OAMH M3 ATOMOB BOJO-

poga rpynusl —CH, 3amMewien Ha
amunozpynny —NH,. Bce ©OGenkoBrie
dMUHOKUCIIOTHl  [IOCTPOEHBI  110J00HO

IJIMUMHY, T.€. TAaKUM o0pazoM, YTO aMH-
HOIPYNMA BCCr/la CBSA3aHA C ATOMOM y1'jIe-
poaa, COCEHUM ¢ KapOOKCHJIBHOR TpyIi-
noH. Takwe coeAuHeHHA  HA3BIBAIOT
a-amuHoKuciomamu (B OTIMYUC o1 -, Y-

U JpYrHX daMHHOKHUCIOT, B KOTOPBIX
MEXJly aMHHOTrpynnoil U kapboxcuILHOM
[PYNIOOH pacnonaracTcs Bce OOMNbIlee H
GOJIBIIEE YUCIIO ATOMOB yIJIEpo/ja).

CrnegoBaTensHO, B MOJICKYJIE [MHUHHA
KapOOKCHIBHAS I'pynua, Kotopas o
0DYCITOBNMBAET €T0 KHCTOTHBIE CBOWCTBA,
COCEACTBYET ¢ aMUHOTpyInoH. MmeHno
TAKQE COCEICTBO JABYX DPEAKIHOHHOCTO-
COOHBIX Ipynn AenaeT a-aMHHOKHCIOTHI,
NPOCTEHIIHM MPEACTABHTEIEM KOTOPBIX
ABNAETCA T[NUIHH, CTOJb BAXHBIMH U
YHUBEPCANbHBIME. [ THIHHOBLIE 3BEHbS
MOHO CO€HHHUTh B NNOJIHAMH/ITYIO 1END;
TOTJa NOTYYHTCH Aoduiuyun (—NH
—CH,—CO—),, caMblil HeMHTEPECHDILH
u3 Beex OenxoB. Tem He MeHee, Kax Rbl
BCKOpE VBUAHWTE, 3TOT HCHUHTCPECCHBIH
HONUTIIMIMH  TIPEICTARNAST coOOH Ty
OCHOBY, Ha KOTOpOoH dQopmMHpyeTcH
WH3Hb.




CHMHTETHYECKHE M NPKPOIHLIC TIOTHMEPHL

109

AJIAHUH (74) C,H,0,N
JEWLIMH (75) C.H,,0,N

>-—‘<0H
NH, O

Bo3MOXKHOCTA Jnsi cO3gaHust pa3Ho-
obpasmeiluMx OCIKOB  pe3ko  paciuu-
pAOTCA, K4K TOJILKO B HMX NOCTPOCHHE
BKNFOYAIOTCA AMHHOKUCTIOTHL, € yIJIepoa-
HEIM aTOMOM KOTOPBIX CBS33aHbl pa3/iMy-
Hei¢ I'pynnel. B mpocteitiieM BapuanTe
MEXY aTOMAMU YTIEPONAd ¥ BOJOpPOAA
TJIMIAHA  MOXHO  BBCCTH  TPYMINY
—CH,—; rorga Mbl NpUNIEM K MOJIEKyne
aNaHuHA. ANAHUH SBISETCH A30THCTHIM
aHATOTOM MOJOYHOM kucnorsl (33); no-
CJeAHA OTIMYALTCH OT ANAHWHA TeEM,
YTO BMECTO aNlaHMHOBOH rpynnsl —NH,
y nce umeercd rpynna —OH.

IMponomxkas upouecc  BKAHOYSHUA
rpynni —CH,— B MOJIEKyJly [JIHUHHA,
MBI [IPUJIEM K MOJIEKYJ1aM MIIOTUX IPYTAX
AMUHOKHCIIOT, OCODEHHO CCIH  YTJICRO-
AOPOAHOMY 3aMECTHUTENO AATH BO3IMOXK-
HOCTh pa3BeTRaATLCA. OQHOW W3 TakHX
AMHHOKHWCJIOT ABJISAETCH JICHUMH, QOKOBaA
€1l KOTOPOTO 3HAYUTENBLHO o0 LeMuee U
HaMHOTo Oonee napaduHONo 00HA, 4YeM
METH/IbHAA IPYIllld a/IaHUHA (K BOUPOCY O
BIMAHMYE NapaPuHOTONO0ARX DOKOBBIX
nene aMMHOKUCIIOT HA CBOHCTBa OCNKOB
Mbl eimle BepHemMcs). B npupoanbix
HCTOYHUKAX OOHapyXeHo okomo 20 pa3s-
AUYHBIX AMHHOKMUCIOT, H BCe OelikH

OH

NH, O
(75)

Halllero OpPraHuiMa MOOCTPOSHB ILYTEM
CBA3LIBAHUSI JTHX 3MHHOKHCIOT B NOJH-
NenTH/AHbIE [ENH B OMNPCIOCICHAOM, Xa-
PAKTEPHOM TOJBKO MJIA NaHHOTO Oelika
nopsijixe.

UHTepecHo, YTO, XOTA KaX1as aMu-
HOKHCIIOTaZ (33 HMCKJIOYCHHEM TJIHLHWHA)
MOXET CYIIECTBOBAaThL B JBYX dopmax,
B MNPHUPOJHBIX HCTOMHHKAX OOHAPYKCHA
TOJABKO OHa U3 y1ux dopm. AByMm dop-
MaM alaHuHa - L-anasvny u D-anaduny
OTBCYAIOT CTpYKTYpel (74L) u (74D)
cooTBeTcTBeHHO. OHM OTNHYarOTCA APYr
OoT apyra, kak npaeas (D) pyka ot
neBoil (L), HHBIMH C/IOBAMH, KaxJas H3
chopM SBIISETCA 3epKANIBHBIM - OTpake-
HHEM pyroii. DTO COpaBEJJIMBO H 110
OTHOLIEHHIO K MONOYHOH kucnote (33),
O/HAKO B OTJINYHE OT HEE BCE [IPHUPOAHBIC
AMHHOKHC/IOTBI HA 3€MJIE, B TOM YHCIIE H
T€, W3 KXOTOPLIX TIOCTPOEHbl OEJKH,
UMEIOT TONBKO Aesyro (L) gpopmy. Ciieno-
BATENLHO, 3EMHLIE (OPMBI XHU3HH B
OCHOBE CBOEH HABJIAKOTCH JICBOCTOPOH-
HuMH. Ilpuuynna sToro denomMena He-
M3BECTHA;  BIPOYEM,  BBICKA3LIBAAUCH
OPEANONOKERUSA, YTO KAKUM-TO 00pa3omM
OH CBS3daH C AHAJOTHYHOH ACHMMETpHEH
CBOUCTB 3JICMEHTAPHBIX YACTHIL.
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MOJIMTIENTUIRI (76)

TMonunenTuaHas UENb CO3A3ETCH MPH
pCAKLMAX aAMHAHOFPYMN  OJHUX aMHHO-
KHCJIOT ¢ XapOOKCUNLHBIMH TpPYINAaM4
JIPYruX —TOYHO Tax e, KaK U MpH CHH-
teze nonHaMuaor  (72).  Ilockosnky,
O/JH4KO, B CHHTE3¢ TOJIHIUICTTUIOB y4YacT-
BYIOT 20 pasmHYHBIX aMWHOKHCIIOT, pai-
HOOOpA3He TEOPETHUECKH BO3MOXHbIX
HOJIMNENTHAOB  IPAKTHYECKH HEHUCHED-
naeMo. Ha pucyuke Huxe wuzobpaxena
0jiHa M3 YeThIpEX LEneH, xoToprle 0bpa-
3YIOT MOJIEKYJIY cemoeaobuna —-0eika, or-
BETCTREHHOIO 33 TNEPEHOC KHCIIOpPOoJa B
KpoBb. Molekylia KHcI0opoJga obpaTHMO
CBA3BIBAETCS C 4ATOMOM 3Kere3a, Haxo-
JIMIAIMCST B NE@HTpPE MONIeKyNnl Oenka
(CCIM TOMBKO 3T0 MECTO YX¢ HE 3dHATO
MOJIEKYJIOH MOHOOKCHA YTr/iepo/ia, co-
Jdepxauerocsi B TabayHoM [biMe, HIN
LUMaHHIHBIM HOHOM, 4YTO BO3MOXHO B
HEKOTOPBIX ciiydasx oTpaBiieHHs). Ilops-
JIOK COEAYMHEHHUS aMHHOKMCH0T B Oenko-

Moyiens MOJERYITEL OAHOH U3 9CTRIPSX TOTHICIITH -
HBIX Lemell Oeika remornoGuea. B nentpe xammod
NPHIYUTURO HIOTHYTOH M CIOXKCHHOM ILIEMH HAXO-
JUTCH  aToM  Xesesa (BemoMHMTe hoTorpaduro
nopocsHT Ha ¢. 28).

BOW [ICMM B KOHEYHOM CHETE ONpeje-
nfeTcs TeHeTHueckuM Matepuaiiom JHK,
XPaHALLEMCA B IAPAX KAETOK.

a-KEPATUH (77)

Boaoewt v wepemb COCTOAT U3 a-Kepa-
THHA. TTonunenTimasg 1ens 3Toro denka
NOCTpPOCHA B OCHOBAOM M3 TJIMLHHA,
JICWUMHA, 4 TAKXE U3 NISTH-LLIECTH APYTHX,
HE MeHEee BAXKHBIX aMUHOKHUCIOT. MHOorne
U3 ITUX aMHHOKHCIIOT UMEHOT 00beMHBIE
OOKOBBLIE TPYNNLI (HANpUMED, NeiiiuH), a
JIPYTHE COAEPXAT aTOMBI CEPHI.

[lonunenrunHas nenbL  @-KepaTHHA
CKJIa/ILIBAETCH B OCODYIO CTPYKTYPY, TaK
Ha3bIBAEMYHO a-cnupdaas (npaByio);
CIMpalibHasg CTPYKTypa cTaOHIM3HpyeTCs
BOJOPOAHBEIMH CRA3AMH MCXNY pa3iiny-

HAIMHW  AMMUHOKHCITOTHBIMH  3BEHBAMH.
Tpn Taxue mpaBele COUpaNd  CKPYy4H-
BAarOTCA B IERYIO CNUPAIL, B KOTOPOH OHH
YACPKHRBAIOTCH JAPYTHAMH BOJIOPOJAHBIMH
CBAZAMMU, d YACTUYHO TAKKE JHCYTbpUI-
HbiMH  MocTHkamu. [locnegHue oOpa-
IYIOTCH MEXKIAY AMUHOKUCIIOTAMH, COAEP-
KALUHMH aTOMBL Cephl, 1 HATTOMUHAIOT
aHAJIOTUYHBIE MOCTMKH B BYJKaHH3HPO-
BaHHOM xay4uvke (c. 98). JeBATL Takux
JICBBIX CIUpAaNel pacnoiaraloTcs BOKPYT
HBYX TAKHX XC CUMpPaJIEH; TAKUM 1yTeM
H3 11 neBbix cnupanel (kaxxaaf U3 KOTO-
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peIX  COCTOMT M3 TPEX Q-CIIHPaJIei)
CO3/JaeTCA TAK Ha3bIBAEMAS MuUkpoPub-
puaia. COTHM Takux MUKpodubpHNLN,
BKJIFOUCHHBIX B aMoppHyro OenKoBylo
MaTpuly, obpasywr Mmaxkpodubpuity, a
COUCTAHME MHOTUX Makpodpudpuna aaer
KJgeTky Bosioca. HakoHew, nums BOJOCA
COCTOUT M3 MHOMKeCTBA TAKMX KJIeTOK.
INACTUYHOCTH HUTEH [IEPCTH H BOJIOC

00yCJIOBIIEHA  CIOCOOHOCTBEY  TAKOH

BBICOKOCTIUPAJIN3OBAHHOH CTPYKTYDEI
a-Crupans
NpoTothnbpunna
MukpotiuGpunna
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PACKpY4YHMBathCH BIUTOTh A0 RApYUIEHHSA
OaXe Q-CIOMPATBHLIX YY4aCTKOB, COMpPO-
BOX/IAROIIETOCS  pas3sphiROM  CTAOMIH3H-
pPYIOIIMX UX BOAOpPOAHBLIX cBa3eil. [locie
CHSITHA  HATIPSDKEHHst TNEePBOHAYANbLHAS
dbopMa HUTEH ROCCTAHABINBAETCS, I10-
CKOJIbKY TNOA JICHCTBHEM MEXaHUYECKHX
CHJl JIUCYTBGHM/IHBIE MOCTHKH HE pa3phl-
BAOTCA (TOMHO TaK Xe, KaK U R BYKaHH-
3UPOBAHHOM KaY4YyKe) U CIIOCOOCTRYHOT
pereHepallid CHHPANBHOH  CTPYKTYPHI

Bonoc MOXHO NOCAe0BATEALHO PACIUESTINTE HA 60-
nee TOHKHME BOJIOKHA, MakpoduOpHAILI, MHKDO-
GuOpHIILl K, HAKOHEL, HA MOJIEKYJTR KEPaTHHA.

Mux podubpnnna




112 Faapa 3

Boncokua mcpeta. Bnaroaps 4ciydkaM BoaMokHO
o0pa3zosdanHe noitnoxa (derpa), HOCKGIBKY TPH TPE-
HHM OHU CRA3BIBAIOT BONOKIA B IJIOTHLIA KiyDox,

nonunentaa. Ecnm BeI XOTHTE, YTODORI
Bdllla 3dBMBKA COXPAHANACH JIOCTATOYHO
AONTO, TO BaNl NAPUKMAXCD NPUMEHAT
Apyroi cnocod 06paboku, NP KOTOPOM
AucynbQUIHbIE MOCTHKH BONOC CHayana
PA3phIBANOT, BOJIOCHI  PACTATMBAKT, A
3aTeM MOCTHKH BOCCTAHABIUBAIOT B
HHOM TOPSJKE B COOTBETCTBHH ¢ Tpebo-
BAHHSIMH MOJBI.

Horri, XOrru H KOMBITA XKUBOTHBIX
TAKXKe COCTOAT W3 KepaTHHA, TONBKO 3TOT
KepaTHH B OoJibllei CreNeHH CBA34H NO-
HEPEYHBIMU THCYNBLQHTHBIME MOCTUKAMU
H [0>TOMY Menee 3nacTuvueH. (Takol
KEPATHH OTHHYAETCA OT KepaTHHA BOJOC
TAK XK€, KAX BBICOKOBYMKAHH3NPOBAHHbIH
30OHUT OT OOBIMHOW pe3uHEL.)

LI[BET MEPHBIX, KALUTAHOBLIX W CBET-
NbIX BOJIOC CBA32H C W3MCHEHHEM KOH-
LEHTPalKMH OJHOTO H TOIO K¢ MUIMEH-
Ta —meaanuna (142). Hanpotur, phbkue
BOJIOCHI, NOAOOHO KPOBH WKW plKaBumHE,
OKpAallCHbI KEAC3OCOASPX ALLIUM U MEH-
TOM (Tpuxosuiepurom). OOecuseunna-
HUe BONOC OORIMHO npejcTaBafeT CoOoi
PEaAKLUIO € COOTBETCTBYIOLUMMH  [IUT-
MEHTAMH; B KAYECTRe peareHTa g 3Toi

e/ TIOYTH BCET/Id TMPUMEHAOT pa3fuB-
JCHHBIC PACTBOPBI MEPOKCUIA BOJAOPOAA
(14), OKMCNAIOUIETO MOJIEKYJIbl 1THTMEH~
to8. [Tobouunilt addexT odecuBeyUBARMA
¢ MNOMOIIBIK NEPOKCHAA BOAOPOJAA 3a-
KJIHOYAETCS B 0OPA30BAHNY JOIIOJIHATE I b-
HbIX JUCYNLOUIHLIX MOCTHKOB (NyTem
OTIHENJICHHS ATOMOB BOAGPOJa OT Tpynil
—SH, Takx 4ro OCTAIOUIHECH ATOMBI —S
CBA3BIBAKOTCA JpYyr ¢ JApyrom). Takas
YCUOCHHAR «BYNKAHU3ALMSD» MOBBIILIAET
XPYIKOCTL M JIOMKOCTB Bosoc. XKenaro-
IIME Ka3aTbes 60Nee MONOLIMY, YeM OHH
eCTh HA CaMOM Jene, MOTYT OKpPacHTh
cellble BOJIOCHI B YEPHBIM I[BET 1Ipetiapa-
TaMH Ha OCHOBE TeTpdanerata cR¥Hna. U
B 3TOM CJlyda€ 4yA€Ca KOCMCTHKH HE
obxonarcs Oe3 yyacTus cepbl, Tak Kak
HOHBl CBUHNA, COCJIHHASACH C ATOMAMM
CEPbl AMMHOKHCNOT, OOpP43yIOT uepHBIN
CyJLPUI CBUNIUA. AHanoTwuiLiil npoiecc
TIOYCPHENUA TOPA3JA0 MEHEe KENaTeleH,
CCIM peYb MUET O NoTemMHeduu Oes10i
KPACKH, COIEPKAlleH CBUHEIL, B MPOMBIL-
JICHHBIX pPaHoOHaX, IJIe BO3AYX 3arpA3HCH
CEPHUCTRIMU cocanuerusmn {c. 40).

brieck Bonoc oOycCilOR/IEH HX COCOO-
HOCTBEO OTpaxate cBeT. Hekoropsbie
LIEJIOYHBIE 1UAMIIYHH M JIDYTHE CpeacTsa
JUIA yXOJa 32 BOIOCAMM OTIICIIIAIOT
HOHBI BOJOPOLA OT MOJICKYJI KEPATHHE H
TEM CaMbLIM H3MEHSIIOT Daclpe/icNieHHe
JIEKTPHUYECKHX 3apsgoB. B pesyabrare
KaK MOJIEKYJIbI KepaTHHA, TaK U MUKpPO-
GubpuAL! BoNoc 06paiyioT bonee NoOT-
HbIE CIIUPAIIM, YTO UPUBOAUT K [QBBILIC-
HUIQ OTPAXATENbHON CIIOCOOHOCTH BOIIOC
H, CJIeI0BATENLHO, K HX Doee HHTEHCHRB-
HOMY Onecky. B coctaB Apyrux KocMeTu-
YECKUX CPEACTB BXOMAT MOHIbIE BEMIECTRA
(Oprauuyeckne a’soTUCTHIC COCIHHCHHUS),
NpHCOCTHHSAIOMMKECs K QuOpHInaM M
IPUAAIOLIME UM OMpPelUe/IeHIbIH 3NeKTpH-
qeckuid 3apan. Ecim nocne rakoii obpa-
BOTKH 0AMH BONOC CONM3MICA ¢ APYIUM,
TO MX OTTOJKHYT JJICKTPOCTATHHECKUE
CHUNILI; TIOCKOJIBKY 00pa00TAHHEIC BOOCKI
HE MOCYT CHHNATBCH, TaKUM TyTEeM
MOXHO CJ/I€JJATh OY€Hb THIIIHYIO [pH-
HecKy.
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f-KEPATHH (78)

lHleak nNpencrasnseT coOad 3aTREp-
JIEBLIYIO XUAKOCTL, BbLIEASAEMYIO HEKO-
TOPLIMI{ HACEKOMBIMH U NaykooOpas-
HbIMU; OOGAbINE JIPYTHX UEHWTCH IENK
[YCEHMIL TYTOROTO lueikonpsga (Bombyx
mori) - 6aDOYEK ceMeHCcTB4 HACTOSMIHX
WeAKOnPSAOB. JJukuit weak -3T0 BbhlaeNe-
HHSl TYCEHHUL KUTAKCKOTO OyOOBOro miel-
Konpsana (Antheraea pernyi), KOTOpbIHA He
MOXET NHTATLCA JIHCTbAMH TYTOBOTOQ
IepeBa M NIOTOMY HE OJOMAILHHBAETCA,

[llenk, win B-kepaTUn, sABIAETCH MO-
MIENTUAOM, TOCTPOCHHBIM  TJIABHBIM
o0p4a30M M3 [JIMUHHA W ajannHa (2 A
MEHLINER CTETIEHH W W3 [PYTHX aMMHO-
KHC/I0T, B MNEPBYIO OvYepe/i CEpPHHA H
THpo3uHa). bBoapwmHcTBO STHX  aMu-
HOKMCJIOT JIAITIEHB OOBEeMHBIX OOKOBbIX
TPYNII, XaPAKTEPHBIX IS AMMHOKHCIOT

NOJIMNENTHAOB 1WepCcTH. YacTtHywo no
ITOW TPUUHHE MOACKYNL! P-Kepatuna Re
IFPYNINHPYIOTCA B CIOUPANBHYIO CTPYK-
rypy, a o0paaytor ocofyro, BeCEMa yCTOMH-
YUBYIO CTPYKTYPY THIA JHCTA, npMueM
TNMIIHHOBLIE 3BEHbA NOAB/IAIOTCA TOJNBKO
HAa OJHOH CTOpPOHE JMcTa. TakWe JIMCTHI
HAKTAALIBAKOTCH APYT 1A Apyra.

Bel MOXETe OWYTHTL 3TY TUIOCKYR)
CTPYKTYPY, NPHKOCHYBILMChH K TJa/IKOM
nosepxHocTy mrenka. [lenx Menee 2stac-
THYCH, YeM LUEPCTh: €0 MOJIMNENTH/IHbIE
HEMH YXKE IOYTH MOAHOCTHEY PACTAHYTHI
(TOaOOHO PACTAHYIbIM HUTSM HA#IOHA).
OH 04eHb THOOK, TAK K4K AHCThl CBA3AHbI
JIPYT C APYyroM AOBOJBHO CJabo U GJAMH
JHCT CPABHUTENbHO JIETKO MOXKET CKOJib-
3UTh MO JAPYroMY.
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llenkom gRIACTCH W BEMIECTBO, Bhite/geMOt N1aykooGpasabiMi. Ha 37Ol doTorpadum zameuarrena

UICNKOBAA MAYTHHA, COTKAHHAR 1AVKOM.

§ 1204
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[MayTunuele 6opoaasky nayka. [lse nernie 60podaRkH HA 1eBOil GOTOrpadMn HI0GpaxeHbl NPH 60.1b1IeM
YBEIMYEHMH HA IpaBoil QoTorpaduH; 31ech BU/IHE 00Pa3yIOIUECH LIETKOBRIC HATH.

[lenx MOCTPOSH U3 AMMHOKUCIOT, COCAMHCHHILIX B NONUICOTHILLIE UEIH. 3TH NEOH COCAMHEHB BOAOPO-
HBIMK CBA3SMH M DACHONATAIOTCA B BHAE GOJbIIMX, NOYTH IUTOCKHX, CNErka CKNaguaThiX THACTOB.

Caxap, kpaxmaJj H [e/LTI0/1032

Ha nepBblfi B3rngl MOXET TMOKa-
34TbCA, Y10 MEXKIY CAXapoM, KpaxMaaoM
¥ LEUNON030H, C OOHOW CTOPOHBI, H
HAHJIOHOM H IEPCTbIO, C IPYrod — OYeHb

mano oO0mero. Bce 31m  BewmecrTsa,
OJIHAKO, UMEKT HENOCPECTREAHOE OTHO-
IENHE K TEME JTAaHHOM riiaBbl, B KOTOPOH
Mbl Y3HAJIH, HACKOJBKO Pa3HO00Opa3HbIC H
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CIIOKHBIC COCJIMHEHUA MOTYT OBITH MO-
CTPOEHBI M3 [JOBOJBLHO IIPOCTBIX IOBTO-
paloumxca 3nenbes. [TonoGHo Oenkam,
KpaxManl H LeNM003a TPEACTABASIOT
Co0OOH NPHPOIHBIE TIOJIMMEPhKI; B X MOJIE-
Kynax IIOBTOPAETCH 3BEHO 20K03b! NIH
onuakoro MonoMepa. Ilamenoi kpaxman
H HCCHCAOOHAn yeamoqo3a (namboliee
LIMPOKO PpacllPOCTPAHEHHOE Opranuvye-
CKO€ BEUIECTBO HA 3€MII€) MOTYT CIIYXHTh
[pUMEpaMU  yeaegodog, T.€. BEIUECTB ¢
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MoJiekyspaoii  dopmynost (CH,0),;
OTCIOJA MOXHO Oblno 6wl cmenaTth (ne-
TMPAaBUALHBIA) BRIBOJ © TOM, 4YTO 3TH
BEUISCTBA [MOCTPOEHBI W3 yrjepoad H
Boanl. [IpUpoO/Ia HACTONBKO YREPEHHO H
HCKYCHO HCMONB3YET CBOM BO3IMOXHOCTH
H BO3MOMKHOCTH €CTECTBEHHBIX MaTepHa-
JIOB, YTO B BH/IE dperectiitbl €10 YXKE TABHO
Obl11 CO31aH LENNIOIO3HBIA aHANOT NEHO-
TMOJUCTHPOJIA.

TIOKO3A (79) C,H,,0,

CHO

OH OH

Mouekyna TI10KO3L! CYLIECTBYET B
OCHOBHOM B 1myx ¢opmax. B oaHoi
(79a)—3T0 Uenouka H3 IIECTH Yyrjcpol-
HhIX ATOMOB, MAThL M3 KOTOPbIX HECYT
rpyunel —OH, a mecroil cBA3aH ABOI-
HOM CBA3BI0 ¢ 4TOMOM KHCJIOpPOJa, TaK
4TO menouky 3asepimaeT rpynna —CHO,
B npyroit dopme (790) Takas ke nenovka
aromMoB u3oraynace M rpynna —CHO
npopeardposana ¢ rpynnod —OH
BOJIM3H IIPOTHBOIOJIOKHOIO KOHIA MOJIC-
KYJIbI; B PE3yJLTATE MOJYYHIOCH ITIECTH-~
YJCHHOE KONBIO, MOCTPOCHHOE H3 MATH
ATOMOB YIJIEPOJA M O/IHOIO 4TOMA KMC-
nopoga. Pacrsop rnioxo3nl ¢akTHYeCKH

HO

HO

OH
HO

OH

Mpe/ICTaBNseT cODOU COBOKYIHOCTL I10-
CTOSIHHO  H3rmoOaroIuxcs, CKPyYHBAIO-
IWMXCS M B3AUMOMPEBPAIIAIOLINXCS JIH-
HelHBIX, THECTHYJIEHHBIX LHKITWMECKHX H
IS THYICHHBIX LUKJIHYCCKUX [THna Ioka-
3anHOW aAng dpykrossr (80)] monexyn.
Hekoropble cBOWCIBa TIIIHOXO3LI He-
TPYAHO Tpenyrajarh, W3yuus ocobeH-
HOCTH CTpPOEHHS ee MOJekyau. Tak,
ATOMBI KHCJIOPO/J4 NMPUAAIOT €l CROWCT-
Bd, MPOTHBOMOJOXHEIE CBOMCTBAM COOT-
BETCTBYHIOILICIO YIJIEBOIOPOJAA 2eKCdHA, B
KOTOPOM KaX/Iblfl H3 ILIECTH 4TOMOB
YrJIepo/ia HeceT TOJILKO ATOMBI BOAOpOaa
[kax B monexyne oxrana (20)]. Mmno-
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'TOYHCIIEHHBIE ATOMBI KHCJIOpOAA IpH-
JAI0T T/IIOKO3€ PacTBOPHUMOCTL B BOJIE,
MOCKOJILKY KHCJIOPOIHBIE ATOMBI MOTYT
00pa30BLIBATE  TIPOYHRIE  BOAOPOIHBIE
CBA3N * ¢ monexynamu Boael, Qbpatute
OCO6OC BHMMAaHHE Ha IHeCTHYJICHHBIH
uukJ (796), B kotopom Bee rpynnsl —OH
PACMONOXEHB MO TEPUMETPY KOJIbIA
NoACDHO 3yOpsTM LUECTEPEHKH; TAKOE Pac-
NOJIOKEHHE THAPOKCHIBHEIX TPYII [0-
3BOJISET MOJIEKYJTAM BOALI 00PAIOBBIBATE
C HAMH 1IpOYHBIC BOAOPOAHBIC CBA3H.
[Toromy MOJIEKY/IBI [IKOKO3bl JIETKO
nepexo/ 4T B pacTBOp.

Kax TonnuBO TriOKO3a B KAKOH-TO
MEpe HAITOMHHAET IeKCaH, MOTOMY YTO €€
YIIEPOAHBIE dTOMBI TIOH, JIEHCTBHEM KHUC-
J0poAd COCODHEI JIErKO UPEeBPalldThes B
mMoKeu L yraeponsa (4). B 1o xe Bpemd B
3TOM OTHOLICHUH MeXJy reKcAHOM ¢
* TIIOKO30H €CTh M CYLIECTBEHHOE pa3iu-
Yyue: B MOJICKYJIE TEeKCaHa HET aTOMOB
KACNOPO/d, TODTOMY HPH €ro rOpCHHH
0ofpa3yeTcss MHOTO HOBBIX IIPOYHBIX yrile-
poA-KHCIOpOAHBIX cBsAzeil. I nioxosa yxke
YACTHYHO OKHCJIIEHA, NoJ3TOMY HOBEIX
YTJIEPOO-KUCIIOPOAHBIX CBS3CH TIPH €€ ro-
peHuHu co3jaeTcad Menbrme. QHAKO Tek-
CaH HEPACTBOPHM B BOJAS M HE MOKET
NEPEHOCHTBCA K KJIETKAM C TOTOKOM
KPOBH. [JIFOKO3Y K€ MOXHO paccMATpPH-
BATH KAK BOJOPACTBOPUMYK) LIEHOYKY
YTJIEpPOJHBIX dTOMOB, KOTOpas XOTH U He
ABTAETCH CTOJb %€ PPECKTHBHBIM TON-
JMBOM, HO 3HAYMTEIBLHO llerde Tparnc-
NOPTHPYETCS BHYTPH OpraHH3MA.

I'moxo3y WHOrga Ha3bBANOT TAKKE
Oekcmpo30ti (IIOCKOJIBKY PACTBOPHI L0~
KO3bl BpamaroT IUJIOCKOCTE TONSIPH30-
BaHHOTO cBera* Bopaso). Ona coaep-
XHUTCSI B CIENbIX OpPYKTax, B IBETOYHOM
HEKTape, B NMUCThAX U COKAX PACICHUI U B
KPOBH; I103TOMY €€ Ha3LIBAIOT TaKke
KPUXMAABHBIM  CAXAPOM, BUHO2PAOHBIM
caxaposm, KYKypysublM caxdpom M caxa-
pom, codepucawyumca & xposu. I'moxola

SBJIACTCH NEPBHYHBIM TOMJIMROM  JUIA
OHOJIOTHYECKHX KJIETOK, MO3TOMY 0o0Jee
CNOXHBIC caxapa M Kpaxmalisl B Opra-
HH3ME MNpEXIE BCEr0 NPEBpalIAKOTCH B
rnroko3y. Kak Tonbko obpalorasinasics
TAKUM 1LIYTEM IJIIOKO3d4 Tepeunia B pacT-
BOP, OHA B TOT X€ MOMEHT MOXET CTATh
WUCTOYHUKOM 3HEPrHHU JUIs jioboro Mera-
bosimueckoro nponecca. bonee 6muzkue
yrJIEBO/IOpOAaM KHUPBI, XPAaHAUIUECA B
KHPOBOH TKauu (y TYYHBIX JIIOJIEH),
MOTYT OBITH MOOWIM3ZOBAHBI OpPraHU3-
MOM 3HAYHATEIBHO MEJICHHEE, TOCKOJIBKY
CHayajla MX HaZlO NEPEBECTH B PaCTBOPEH-
HOE COCTOSIHHME, a 3aTeM TpPaHCIOpTHpO-
BaTb K MECTY UCNOIb30BAHUA.

["nroxo3a HACTONBLKO XOPOLLO PacTBO-
pAeTCa B BOJIE, YTO NPH YNAPUBAHWH €€
PACTBOPOB OHA MPOYHO CBA3KIBACT YACTh
BOJbl, 00pasys cupon. Kykypyansli cupon
NpEJCTaBNseT COOOH NPOAYKT YACTHY-
HOTO Da3JIOKEHUS KYKYPY3HOIO Kpax-
Mand (83) ¥ COAEPX)UT IIIOKOY H KOPOT-
KOINEMOYeYHBIE MOJICKYJIbl, [IOCTPOCHHDIE
H3 HECKOJLKMX OCTATKOB IJIOKO3bl. DTOT
cupon obpa3syerca npu jeHcTBUU ep-
MEHTOB DakTepun Aspergillus oryzae, pac-
WICIUIAIOLIMX MOJIEKY/IBI Kpaxmala; ero
BBICOKAS BSI3KOCTh OOYCIOBJIEHa CHOYyTHI-
BARUEM KOPOTKOLCHOYEYHbIX MOJICKY H
MX CBA3BIBAHHEM C OKPYKAIOWHMU MOJIe-
KyJlaMK BOJIkl. (A. oryzae NnprUMeHsieTCA
TaKKe And Ipearapure bHON o0pdboTKH
PHCOBOTO KpaxMala mepej ero cbpaxu-
BaHWEM B 3TAHOM B NPOLECCE MOJIYYESHHA
SINOHCKOH BOJAKH —cax3.) Cnocobnocry
IOKO36l  O0PA30BBIBATL  YCTOHYMBLIE
CHPONBl UCNICB3YETCH TAKXe B KOHIH-
TEPCKOM 1IPOMBIIIIICEHHOCTH, TOYHEE, B
HpPOU3BOACTBE KapaMened U Jie/IeHIOB,
TUTPOCKOIHYHAA TJIKOKO3a (M caxaposa)
34TPYJAHACT UCTTAPEHUE OCTATOYHOM BO/IbI
H TEM CAMBIM CTADMAN3UPYET CTEKJIOBH/I-
HYK) MACCY, KOTOpas NpeacTaBlIsel Co-
00l pacTBOp caxapoB ¢ n00aBKaMH BKY-
CORBKIX BEIIECTB W KpacuTenci.
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®PYKTO3A (80) C,H,,0,

dpykTo3a—eule OAUH caxap, MoJe-
KYNBl KOTOPOrO, Kak M MOJIEKYJIbI TJIFO-
KO3bl, COAEPXKAT UENOYKY N3 IIECTH yrie-
poAHLIX 4aToMOB. B saHuelHoOU dopme
dPYKTO3a OTIIMYAETCH OT TJIFOKO3RI NMOJO-
*enueM aToMa KMCIIOpOJa, CBY3aHHOTO C
ATOMOM YILIEPOAA [ABOHHOH CBA3SLIO; B
MoJieKyJle OPYKTO3LI OH TMPHCOSTHHEH K
NpeAnocneIHeMy aToOMy yriiepoaa LCIH,
Kax # rurko3a, ¢pykrosa obpasyer
HIECTH- W NATUYIEHHDIE IVKIHYECKHE
CTPYKTYphl (Bbillle H300paXeHa MSATH-
YJICHHAS LUMXJIMYECKAS CTPYKTYpa).

OPYKTO3y HA3BIBAKOT TAKKE 4¢8)A0-
30t U ppyxmosvim caxapom. Tleppoe na-
IBAHME YKA3BIBAECT Ha €€ TMOBEACHUE B
NOJIIPHIOBAHHOM CBETE *; B 3TOM OTHO-
WEeHMH (PYKTO3d NPOTHBOMOJI0XKHA [JIKO-
KO3e (/IeKCTpole) W BpainaeT HIoCKOCTh
nonspusauuu Bieso. Haspanue «ppykTo-
BbIM Caxap» CBS34HO C TEM, 4TO GpPyKTO3a
YacTO BCTpeyaerca Bo QPpykTax M Jpyrux
yacrax pacteHud. @POpykTo3a HBIsETCH
OCHOBHAIM caxapoM meda, NOCKOJIBKY
HEKTAP (KMAKOCTHL, BBLICNSICMAA pacTe-
HUSIMH, OOBIYMHO WX IBETKaMH, BO3-
MOXHO, A PETYIUPOBAHUS BHYTPHKJIC-
TOYHOTO OCMOTHYECKOI'O JapjiecHua *, a
TAKXe 7171 NPHUBJIEYEHHA HACEKOMBIX) CO-
JIEPXHUT ITOT caxap B OOJBIIOM KOJH-
YCCTRE,

[TpuMenenue hpykTo3pl 0O0YCIOBNIEHO
JIRYM# £€ CBOHCTBAMH. OH4 IIPUMEPHO HA
50% cnauwe caxapo3er (81) u nyule
pacTROpsETCd B BOJAE, YeM IIIHOKO3a M
caxapo3a. braronaps nepeomMy CBOHCTBY
{pYKTO3a HCIOIBIYETCA B COCTARE HU3KO-
KaJ1OPUHAHBIX NHUILCBBIX TPOAYKTOB, Tak
KaKk CTOJIb K€ CIAaJKHH NpOAYKT Ha

HO o OH

HO

OH

OCHOBe (GPYKTO3BI COAEPXKHT MeHbIle
YrIeBO0B. B 3aBUCHMOCTH OT ¢¢ LCHBI
(DpyKTO3a MOXKET OKA3ATHCH W IKOHOMH-
Yyecku OoJiee BBIFOOHOMH. Bonmine# pacr-
BOPHUMOCTEIO  (DPYKTO3BI, BO3IMOXHO,
oObaACHAeTCS TOT (AKT, 4TO B HEKTape
caxaposd IpeBpdlldeTcs BO (hpykTOly,
NOCKOJIBKY B 3TOM Cjydae MOXET OmITh
JocTUrHyta DOJBlUAst  KOHUEHTPALUA
YIJIeBOAOB B eAuHUNlEe obObeMa BOJBI.
Buicokas  pacTBOpMMOCTL  (DPYKTO3BI
OOYCIOBNHBACT Takke OOJBITYIO MAT-
KOCTh Oacmpibr (HEOYHUIEHHOTO caxapa)
MO CPABHEHUIO C YMCTOH Oejolt Kpucras-
JMYECKOH Caxapo30H; Dacipa COCTOHT H3
KPHCTASLIOB CAX4PO3bl, MIOKPBITHIX CIT0EM
IMOKO3L U PPYKTO3BI, KOTOPHIE KOH-
HEHTPHPYOTCA B MeJIACCe 1I0C/IE OTHEE-
Hu4 OoJIbLICH HACTH CaXxapo3sl MHOrOo-
KpaTHOH KpuHcTannuianuein. Beicokad
pactTBOPUMOCTE PPYKTO3BI NNOACKA3LIBAET
TAKXKe NPOCTOH Cnocold U3roroBJICEHHA
LWIOKOJAOHBIX KoH(pEeT ¢ MArkoW HauyuH-
KOH; €CNIM B [OYTH TBEPAYHO HAYHHKY M3
caxapo3nl BBecTH (epMeHTHI (nojyyae-
MBIE H3 JPOACKEH), KOTOPBIE COCOOHBI
NPEeRPALIATE Caxaposy B [JIIOKO3y H
GpykTO3y, TO MO Mepe O0Opa’OBAHAA
(GpykTo3nl OHa OymeT pacTBOPSTLCH B
HEOONBIWOM  KOJHYECTBE  OCTATOYHOM
BOJIbl H TEM CAMBIM CMATY4Th HUAUHUHKY,
[Mockonbky QpykTO3d4 YAEPKMRAET BOIY
JIiyylie, 4eM caxapo3sa, €€ NIPHMEHSIOT
TaKXe /UTS NIPEJOTRPAILEHUS KPUCTAILIH-
3aUUM (3acaxapuBaHUs) JOKEMOB U KOH-
der.

B npombrimennom macwitabe Pppyk-
TO3Y NOJYYAIOT W3 TJIHOKO3BI, cOOepxa-
mieics B KYKyDY3HOM CHpome, ¢ 1o-



118 Tnaea 3

CrnepMaTo3onabl, nanpimep u3obpakeHHhie 3/ecCh
CHEPMATO3OWAb!, OKPYKALOUINE HAUEKJICTKY MOpC-
KOro eXka, HOAyYaroT HWEPruio 3a cyeT codepialled-
cf B cnepme QpPYKTO3BL.

Mo (epMeHTOB (N3 Streptomyces),
CIOCOOHLIX crieundUIHO Meperpynnupo-
BRIBATh ATOMhI B MOJIEKYJIE TJIHOKO3bl TAK,
4TO 00pa3yeTcs CJErka OT/HYaRILaACs
OT Hee MOJIekyna  GpPyKTo3nl. ITOT
Npoliece, MO3BOJIAOIHN NonyvaTh bonee
CNAJKOE BEUIECTBC M3 MEHEE CJAJKOI0,
BhITO/Iel H ¢ DKOHOMHYECKOH TOUYKH 3pe-
HHS, DNOCKOJbKY HCXOJHBIM BENICCTBOM
3JECh SABJIAETCH JETKOAOCTYIIHOE CHIPhE.

MpykTO3a ABIAETCH TAKXKe TEM caxa-
POM, KOTOpBIH OOecleuuBaCT IHCPIUCH
IBHxKeune crepMmartozonaos. PpykTosa
CHHTE3UPYETCA B CEMEHHBIX [y3bIpLKax
MYKHHH, TPAHCIIOPTHPYETCA B CHEPMY H
HCTIOIB3YETCA  CHEPMATO30MAOM  And
CBOCTO HEAOJTOID, HO OYCHBb BAXHOro
OYTeIeCTRUS.

CAXAPO3A (81) C,,H,,0,,

Caxapo3a MOXET CJIYKHTh HPHMEPOM
ducaxapudos, T.€. COeAUHEHUH, Mone-
KYyJibl KOTOPBIX HOCTPOSHBI U3 IBYX CBH-
JAHHBIX CAXAPOR, NOZOOHBIX [JIFOKO3E WK
GpykTO3e (MX HA3ILIBAIOT MOHOCAXAPU-
damu}. B MONCKync caxaposbl OQHUM H3
3BECHLEB ABIACSTCA LWIECTHUECHHOE KOJBUO
THKO3bI (790), a ApYrUM — NATUYWIEHHOE
KoJibo ¢pykrozbl (80). Ity OBa 3BEHA
COEAMHEHBbI XMUMMUECKOH CBA3bIO (HO-
TOMY Caxapo3a—He CMECh BEIECTB, a
OMpPEAC/IEGHHOE XUMHUYECKOE COEAHHEHUE),
CO3JaBaeMON MEX Y TEMH Xe LIEHTPAMH,
B KOTOPBIX MOJICKYJIBI THHOKO3BI H GpPYK-
TO3bl Pa3pbIBAOTCH IPH OOPA30OBAHHH

HO

HO O
HO H

JIMHCANBIX GOpM. OTa CBA3L 3AKpEnsieT
JBYXKOIbUEBYID CTPYKTYPY MOJEKYJIb!
Caxapo3bl U B PacTBOPE TIOCIIEHNHAA YKE
HE MOXKET CaMORPOH3IROJILHO TIpEBpa-
TMAThCH B JIMHCHHYIO MOJICKYNY.
OfpynLIK caxdp—3TO M €cTh caxa-
PO3d, OHHO U3 CaMhiXx YHCTBIX BEHIECTB,
BCTPEMAFOIIAXCH HAM B  [IOBCE/THEBHOH
wus3HH. Caxapoza coaepkurcs B 00Jb-
HIUHCTBE PACTEHUH, HO OCODEHHO MHOro
€€ B CaXapHOM TpPOCTHHKE (IHOPH/IBI
Saccharum officinarumt) W B caxapHOH
cBekNe (Beta vulgaris), U3 KOTODBIX €€
U3BJICKAIOT NMYTEM H3IMENBYECHHA, BbIlIC-
nayuBanua 4 ouuctiku, [NpenmyulecTBoM
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CBEKJIbl SBJISETCS HAJIHYHE OYEHb IJIHH-
HBIX KOPHEH, CIOCOOHBIX H3BNEKA1h HUTA-
T€JIbHBIE BEILIECTBA ¢ JOBOJIBHO QOIBLIOH
TIyOHHB! W TeM CaMbiM O0ECIeYHBATE MX
UHPKyNsSuno.  Kaewoewlit  cupon — CKOR-
HEeHTPHPOBAHHBIH COK KJeHa (Acer, 0CO-
DeHHO caxapHOTO kneHa, A. saccharum)—
OpEACTABIET COOOH pacTROP caxapos, B
KOTOpOM mpeoBiagaer caxapoia (0koJio
65%), a 8 HeDOALINHX KOJAHYECTBAX
coaepkaTtes Takxke Tiroko3a H gpykTosa.
Cox cobupatoT U3 OTBEPCTUH, npocsep-
JIEHHBIX B CTBOJIE [€peBa PAHHEH BECHOM,
€r0  BBITECHAET JAMOKCHA  yriaepoja,
ofbpasyouiics B pe3yjibTaTe paad Npo-
HECCOB Me1adonuiIMa M BRUICISIONUACS
M3 pacTBOpa, KOrJ4 JEPEBO nporpe-
BaeTCH Ha BecenneM couHue. (B nonas-
JSFOINEM OOJBIIMHCTBE CJIYyM4CB rasbl
Iy4ile PACTBOPAIOTCH B BOJC Ha XONOMY,
MOTOMY YTO JHEPTHYHO JABUTAROIIIHECH
MOJIEKYABl BoObl 3PACKTHBHO BLITAIKH-
BAlOT MOJIEKYNIBI Ta3d M3 PUCTBOpA.)

Crebenn caxapnoro ypocrunka (Sac-
charum officinarum}— CHOBHOH HCTOY-
HUK caxapa.

KopuuneBblH 1BeT KJIEHOBOTO CHpona
ODYC/IOBNEH TIPOAYKTAMH B3AHMOJEHCT-
BHSI MEX/y PA3JIMUHBIMH caxapaMH H
AMWHOKMCHIOTAMH (73), Takke HPUCYTCT-
BYEOIIMMH B CMECH.

Ecin k pacTBOpy Caxapo3sl 00ABUTE
bePMEHT uneepmaszy, TO €€ MOJICKYJIhI
pacuieivistoTes U ofpasyerca pacrsop,
HA3LIBACMbIH UHEEPMHBIM CAXAPOM H CO-
JCPXAMUA PABHbBIE KOJHYECTRA FITIOKO3bI
n GpykTodnl. (3TO Ha3BaHME OTpaxaer
BAMSHUC PACTBOPA CaXdpd Ha 110ASpPH30-
BAHHBIA CBET *: caxdpo3a BpalLlaeT nIoc-
KOCTH NOAAPHIOBAHHOIO CBECTa B OJHOM
HATIDABJIEHHH, A HHBEPTHBIH caxap B
apyrom.) MusepTHrlii caxap cnamie, yem
HCXOAHAd caxaposa, moroMy HTOo B HEM
uMeeTcs GpykTo3a.

[lpu HarpeBaHHH caxapd HPOHCXOAHT
PRI CIOXHBIX peakuWd painoxeHus. B
KaXA0H MOJIEKYJIE Caxapo3bl YK€ HMESTCH
MHOI0 4TOMOB Kuciopoaa (Tak 4TO B
K4AKOM-TO CMBICIIE ITY MOIEKYAY MOXHO
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CUHTATL YK€ 4YaCTHYHO CropeBllecH), a
HArpeBalie CIIOCODCTBYET HMX Meperpyi-
NHpOBKaM. Monekynel caxaposbl pac-
WENNHIOTCH, 4 CAMBIE MAJIEHBKHE H3 MPO-
IYKTOB pacLUeNnenus [ B TOM YHCE aKpo-

nenn (102)] mnm cpa3y xe yleTyyH-
BAFOTCH, HJIH PACTBOPSIOTCS H OCTAWOTCH
B TBEP/0H CMECHU CIOXKHOIO COCTAaBa, Ha-
3bIBAEMOM KAPaMelbio, BHOCH CBOR BKIA
B €€ BKYCOBBIE Ka4ecrsa.

PAGUHO3A (82) C, H,,0,,

Ha upumepe pabuHO3EI MLl BriepBLIe
CTAJKHUBAEMCS C caucocaxapuddmi —Caxa-
PAMM, MOJIEKYJIBl KOTOPBIX HOCTPOCHBI W3
HCCKOJIBKUX [10JOONBIX T/IHOKO3¢ 3BEHLEB,
Monekyna padunossl coctouT U3 pyx-
TO3HOrO KOJbua (Ha PHMCYHKE OHO H30-
OpaxeHo crpapa), TITHKO3HOIO KOJbLA K
IECTUYNCHHOIO KOJABLA c€axapa, Ha3sbl-
BAEMOIQ 2d4uxmo3zoid (ITOT caxap cojep-
UTCH TaKXKe B MOJIOKE).

Ilog peiicteuem depmentoB * caxa-
po3a B OpPraHH3Me 4eNoBEeKa pacluer-
JAETCH A0 COCTABJAIONIMX €€ MOHOCAXd-
punos. PaduHo3a ke, comepxkamascsa B
ropoxe 1 606ax, HalMM hepMeHTaM «HE
1o 3ydamM» W NOITOMY MONAJAET B TOJ-
CTYIO KHITIKY B HEM3MEHHOM BHIE. Tam na
padHHO3y HaAHa aeT TONOJAHAS KHIICYHAS
daopa (Brirouass Oaxrepud Escherichia
coll).  MUxpoOOpPrasuaMsl  KHUICYHHKA
PACIICILIAIOT paduHO3Y; B 3TOM NPOLECCE
B JOBOJLHO OOJNBLINMMX  KOJIUYECTBAX

OH
0
HO "\
o
HO
HO
HO OH -
O~ OHOH
(o)
HO
obpasyoTcs  ra3nsi—oObBIYHO  BOJOpOI,

Imoxkcua yrnepoga (4) u Meran (16)-B
OTHOIIERHAX, KOTOPBLIE 3aBUCAT OT Opra-
HU3Ma 4esnoBeka. Ilo 2310 npuyuube
O6mrona 3 6o0GOB U TOPOXa MOTYT BbI3BI-
BATh U3BECTHBIE HEYI0OCTRA B OOLIECTBE.

Muorue 101, B OprauuiMe KOTOPBIX
1O TeHeTHYECKHM TIPHYHHAM OTCYTCTBYET
depMeHT 1aKkmasa, HE MOIYT lepeBa-
PUBATL JJa)X€ HEKOTOPBIE HIHCAXAPW/IbI.
ITOT GhEpMCHT PACLIETINET OUCAXAPHI
Aakmo3y, B OOJIBLIHX KOTHYECTBAX COIEp-
xaiytocs B Mosloke. bonee toro, B opra-
HHU3ME B3pOCIOrO 4YENOBEKd HaNHYKe
9Tore hepMenTa ABJISETCH CKOpeEe HCKNto-
YE€HHEM, HeM MOpaBHIOM, NpHYCM dep-
MCHT THIIMYCH B NEPBYK oO4vepenb s
KopeHinlx xuTesncit CesepHoii EBponbl u
Hx noroMmkoB. Bo3zmoxHO, vTo cnocob-
HOCTh CHHTE3HPOBATL JAKTA3y BO3HHKAA
B CRA3H ¢ HEODXOAUMOCTBLIO YTHIH3ALHH
KaJbI% U C [HOCBETIICHUEM KOXKH, UTO B
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Hawr kpnieyHuk H3o0unyet DakTepusmu Escherichia
coli; OHA W3 HHX NOKA3aHa Ha 91oit oTorpaduu.
OHE  pacHETUIAIOT MUUICBLIE NPOAYKTH, KOTOPBIE
OPraHHIM YEJIOBEKA NICPEBAPHTE HE MOXKET, H CHHTE-
IUPYHOT aMHHOKHCIOTEI H BUTAMMHLL, B 4aCTHOCTH
puTamMuH K. yHacTByrOLIHIt B CBEPTHIBAHUH KPORH.
FEciru &e 5T OAKTCPHM NPOHNKHYT B KPOBE. TO OHK
MOTYT BBIZBAThL 3dPaXEHHE MOYCBOTO TpakTa H
CENTHLEMHIO (3apaXeHne KPOBH).

CBOIO OYEPEARL TIPUBEIO K YCUJIEHHIO TIPO-
neccos  o0pazosaHus BHTAMHHA Dy
mofei, KUBYLIHX B PETHOHAX C HE/IOCTAT-
KOM COJIHeuHOro cBeta. (Butamun D,
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WM XOJIeKanbUUEPON, SABISETCHS Tpe/-
UIECTBEHHUKOM BEINECTBA, TPAHCIOPTH-
PYIOINEro HOHBI * KankUa u gochaTHbIE
HOHBl YCpe3 KJCTOYHbIC MeMOpaHbl u
YHACTBYIOWIETO B MOCTPOEHHH CKeJeTa
HEJIOBEKd; ero AehHUUT TNPHBOAHT K pa-
xumy.) «AHOManwbHEIA» xureib Cesep-
HOH EBpO11BI MOXET 03 BCAKHX HENPHAT-
HBIX HOCJENCTBUH MUTh MOJIOKO W TOCIHE
TOTO, XKaK ero OTHSIW OT MaTepPHHCKOM
rpyad. HanpoTs, A1 «HOPMAaJbHBIX»
ypoxenues Adpuku u crpan Boctoka
notTpebnexe MO0Ka —ITG HE YTO HHOE,
KaK Mogda4a JONOJHUTCABHOM Uiy ak-
TEPUAM, KUBYILHUM B TOJNCTOH KHIIKE;
NO3TOMY TI0CJIE TIPHEMA MOJIOKA OHH
CTPAJalT OT pacCTPoiCTBA IHLICBApe-
HHUA, KOTOPOe 4acTO NMpeACcTaBasIeT coOoi
HPOCTO GOJIH, BLI3BAHHBIE MOBLIIICHHEM
JarjeHMa B roscrod xwwke. Chp H
ilorypT 5nerko nepeBapuBalOT MOUTH BCE
JIIOAM, TOTOMY 49TO B MPOIECCE UX MTPUTO-
TOBJICHHS OaKTepun paspywarwor O0Jb-
LIVEO HacThk COJICPKABINEHCH B UCXOAIOM
MOJIOKC JIAKTO3bL.

AMHIIO3A (83)
AMMWIOIIEKTHH (84)
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Teneps BBl YBHIUTE 4YYOO, KOTOpOE
TBOPUT IPUPOAA IYTEM OYE€Hb TOHKOIO
MAaHUTTYJIMPOBAHUS CBOUMH  CKYJTHBIMHA
pecypcamMu. Bbi y3naere, kak HEOOBIKHO-
BEHHO 3JKOHOMHO H OJJIECTAHTHO MOKHO
IMOCTPOUTH OCHOBHBIE KOMIOHEHTbI XH-
BOI'O OpPIraHU3Ma IOCPCACTBOM IIOYTH
QECKOHEMNOr 0 MOBTOPEHHMS 3BCHBEB [UIIO-
KO3bI (79) u KaKk MCKYCHO, O/INHAM T€HETH-
UCCKH PETVIIMPYEMBIM [IOBOPOTOM XHUMH-
9eCKOH CBA3M, MOXHO IPEBPATUTL IIHTA-
TEJIBHOE BELUECTBO B CTPYKTYPHBIM 3e-
MEHT KJETKU. Bbl yBuaute, Kakue BO3-
MO¥HOCTH OTKphIRAET Jlaxe Heboubinoe
W3MEHEHUC MOJIEKYJISIPHOR CTPYK1YphI (H,
CNnefloRaTeNbHO, OECKOHEeUHOe MOBTOpE-
HHE TAKOTO M3MCHEHHs, HOO TakoBa
[PUPOAA KH3HH).

Kpaxmai MOXeT CIYXUTh IPHMEPOM
HOAUCAXAPUOVE, T.C. COCAUHEHHH, MOJie-
KYJIbl KOTODBIX IOCTPOEHBI U3 MHOXECTBA
3BEHBEB TJIHOKO3bl HAH POACTREHHOTO MO-
HOCAXdpH/J4, CBSA3AHHBIX B [OJIMMEPHYIO
nenb. OpraHu3m veioBeka Jerko ycBaud-
BaeT KPaxmail; B COCTaBe 3¢PHOBBIX KY/Ih-
Typ B Kaptodeias oH noTpebusicTcs B
OrpOMHBIX KOJNUYECTBAX BO BCEX CTpaHaX
Mupa. O4eHb MHOTO Kpaxmalia B 3¢pHaX
xJeOHbIX 31akoB (75% m™Macchl NMeHny-
HOW MYKHM NPUXOJUTCH HA Kpaxman), rae
OH HeoDXOOMM Kak KOMUAKTHBIH HCTO4-
HUK DHEPTMH UTA 3ApPOJILILIEH pacTenui.
Ileprass crajmsa nepepapHBaHUA Kpax-
Malla CBOJMTCA K PACUICILIEHHIO TOJIA-
MEPHOH I[IeNH Ha MOJIEKY/bl TIIOKO3BI,
KOTOpPbIE 3aTEM OKMCIANTCH B KJICTKAX,
1100B1 0DECIEUUTE DHEPrUEH poCT, IBU-
WerHe W MBIIILICHHE.

Kpaxma cocTouT U3 IBYX BAPHAHTOB
NONUTITHOKO3bI - AMuA036l 0 dMUAONEK-
muna. B DonblIMHCIBE pacreHuii OCHOB-
HBIM KOMIIOHEHTOM KPaxXMAaTa sBNAeTCs
AMWINONEKTHH; HATPpUMEP, B NMIICHUYHOH
MYKE Ha [OJK AMUJIONEKTHHA [IPUXO-
JUTCSL  OKOJIO TPeX 4YeTBepTeii  Maceel
Kpaxmana. AMHIO3a COCTOMT H3 JIJIMH-
HBIX 1IEMCH NOJUITHOKO3bl ¢ OTHOCH-
TC/ILHO HEDOJIBIIOH CTEIICHbIO pa3BeTRIIe-
HUSA. AMUJIONEKTHH TakXe MOCTPOEH M3
NOJIMTJIFOKO3HBIX 1IENed, HO B JTOM CJiy-
Y4€ IIIOKO3HBIE 3BE€HbA PEryisapHO obpa-
3YIOT W CBSA3M JAPYrOro THNA, KOTOPBIE

CNYXAT HAYAJIOM pa3BeTBlieHHs uernd. B
pelynbTaTe MOIEKYISpHAd CTPYKTypa
AMHJIO3bI, KaK I1I0KAa3aHO Ha PHCYHKe,
CTaHOBHTCSl MOXOXEH Ha pPA3BETBIICHHOE
JepeBo. QOBMHO MONEKYIbl AMHJIONCK-
THHA COJICPXAT 3HAUUTCHBHO OoJbire
3BEHBEB [JIHOKO3BI, Y€M MOJICKYIIBI AMM-
JI03bl. AMHUIIONCKTHH ¥ aMHNO3Y MOXHO
pPaccMaTpHBATL KaK peliende npoOnieMel
XpaHeHHS BLICOKOPACTBOPHUMOMN TIIHOKO3BL
B Ka4eCTBE HCTOYHHKA IHEPIHH, HailJeH-
HOC CaMOH MPUPOJOA. DTO PEIUEHHE CBO-
JUTCH K COeJIMHEHHEO MHOXECTBA 3BEHBEB
[JIOKO3bl XHMHYECKUMHU CBA3SAMH, Tak
YTO OHM  CBH3BIBAIOTCA  JIOCTATOWHO
NPOYHO W B TO XK€ RpeMs JIETKO MOTYT
ObITb  OTIIETUICHBI (epPMEHTAMH, KdkK
TOJNBKO BO3HUKHET NOTPedHOCTL B HCTOU-
HHKC JHEPIUH.

Onuo# U3 IpHYHMH IIPUMEHEHHUS Kpax-
MaJIOB B KYJHHADUU B KOHEYHOM CHETe
ABJIACTCH UX CHOCOOHOCTH 0Opa30BLIBATH
BOJOPOJIHBIE CBA3H C MOJIEKYJIAMH BO/IBI.
B ecTecTBeHHOM COCTOSHHUH MOJIEKYABI
Kpaxmajla MNpoH¥HO CBA3AHEI APYr C ApY-
IrOM TEMH X€ BOAOPOIHLIMHU CBA3ISIMH * H
MUIOTHO VIIaKOBaHB B HeDONbIUHME rpa-
HYNBI, OKPYXXEHHBIC TIOYTH HElIPOHMIIAE-
Mol ans  Boant  obonoukoit. Korna
CYCIIEH3MIO KpaXxMala B BOJE HarpeBaroT,
BOJ4 IPOHUKAET B T'PAHYJILI U MPH TeM-
nepaTtype oxolsio 65°C MexMomexkynsp-
HBIC BOJOPOAHBIE CBH3M PA3PbIBAKYICH,
TOCJd MOJIEKYNBI BOJbl OONIENSIOT KaX-
JAYHO MONEKYJY Kpaxmasna, COCAHHANCh
BO/IOPOJIHBIMU CBSI3SIMU C €T0 BecUnciicH-
npiMH rpynnamu - OH. B pesynbtaTe
KpaxMaJ pe3ko HaOyxaeT (kKorga Moje-
KyJibl BO/ABI LPOHMK4IOT B I'PAHyly), a
B3aUMOJICHCTBHE  MOJIEKYJI  KpaxMania
Apyr ¢ ApPYroM M C BOAOH HLPUBOAMT K
CTOJIL e PEe3KOMY TOBBLINIEAWIO BRA3IKOC-
TH. [Ipyrumm cnoramMu, kpaxmai npujaaeT
BOJAHEIM PACcTBOPaM, B TOM HHC/IE NO/-
JINBKAM H COYCAM, HEOOXOTUMYIO TYCTOTY,
[Ipn crosnuu mnpoucxoauT oOpaTHLIK
TIpollecc, HAa3bIBAEMBIH pempospadayuct;
B 2TOM IIPOLECCE dMUJIO3NBIC LICNH Bbl-
TAJKHBAKOT MOJIEKYIBl BOJBI, CBS3bI-
BAIOTCA JAPYT C APYIOM U YaCTHYHO KPH-
CraJuIu3yroTCA.

Kpaxman 3epHOBBIX KYNbTYp HTpaer
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6oubiryro ponk B xaebonevenuu. [lpu
3aMeINMBANUH TECTa TpaHyIbl Kpaxmalia
MYKH pa3pylIakoTcs M NPUCYTCTBYIOLINE
B I'PaHynax QepMEHTbl PACUIENNIAIOT
YaCTb IIOMMEPA 10 HPOCTRIX CaXapoB.
Tlocneguue COPAXMBAKOTCH  APOXAKAMH
(OOBIYHO MEKAPCKUMH JIPOXKKAMH  Sac-
charomyces cerevisiae), B 3TOM npouccce
o0pa3yroTCd CIMPT, UPHAAOIUHH TECTY
OfIPE/IC/IEHHBIE BKYCOBBIE KadecTBd, W
JMOKCH/L YTIepoaa, brarogaps KOTopoMy
TECTC  3aKBAIIMBAELTCH. YepcTBenue
xjeba—-310 ogHa M3 GOpM npoiecca
peTporpagaunn. Msakuin xneba uepcr-
ReET H XJeO CTAHOBUTCH KECTKHM M0
MEDE COC/AMHEHHS K KPUCTANIIH3ALIHH
AMMJIO3HBIX LIeNeH M JIMHEWHEBIX aMHJIO-
30N0A00HBIX YY9ACTKOB MOJEKYJ AMHUIIO-
[ICKTUHA,

JKHUBOTHBIE XPAIST MJIFOKO3Y HE B BUJIE
KpaxMmana, a B BUJE O4YEHL OAW3KOIo 1o
CTPYKTYpE aMHJIOIICKTUHY BelllecTBa, lla-
3BbIBAEMOTO  2AUKO2eHOM, B HEOOMBLIIKUX
KOJIMUCCTBAX TJAMKOTECH COJCPKHTICA B
MEIIIEX ¥ B MeYeHn. 3anachl TIHMKOreHa
YTUIM3HPYIOTCHS MPH HeJOCTATKE KHCIO-
poja B OpTaHu3Me o anda3zpobHomy (0e3
yuacTUsl KHCJIIOPOAA) MexaHnsmy. Heob-
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XOJIMMOCTh B HCTIOJNL30BAHHM FJIHKOIeHA
BO3HHKAET, HANIPUMED, NpH 0oabuux du-
3UYECKUX HArpy3kax (B YACTHOCTH, Y
CHOPTCMEHOB); TJIMKOTCH YTHIH3UPYETCH
TAKXKE NPH NOIHOM OTCYTCTBHM KHUCIIO-
pPOAA, HACTYNAKOINEM TOCAE CMEPTH, H B
TOM, M B JPYroM CIy4ae [IPOJYKTOM
MeTabonMu3sMa  rIMKoTeHa ARAeTCH
Monoynas kuciora (33). ¥V cnoprcMeHoB
OOYCNIOBIIEHHOE  MOJIOYHOM  KHCAOTO#H
MOBBIIIEHHE KUCJIOTHOCTH MOXET TIpH-
BecTH K cyaopore. [locne cmeptu cHa-
qand opekpamaercs paboTta GepMeHTOB,
repeBapUBAOIINX  TRUKOTEH,  3aTeM
OCTAHABIIMBACTCA  NPOLECC  NepeHoca
HOIIOB KaJbIUS, YTO UPUBOJUT X CBOErO
pona BEYHOH CYaO0pOre, T.€. K MPYHAHOMY
OKOQUeHenuwo, IpY KOTOPOM MBILWINLI 3a-
KpefUIsilOTCS B TOM COCTOSIHHHM, B XK4KOM
OHU HAXOAWIUCH B MOMEH1 cMepTH. Ecnn
HEINlOCPEACTBEHHO Tiepea 3aboeM XHBOT-
HO€ CNOKOHHQ, TO TJHMKCTEH pacxoe-
JyeTcsi B MeHbIIEH creneHd. B TakoM
Cllydae  IOBBILAETCH  KOHUEHTPAHHUS
MOJIOYHON KHCAOTHI U ee crabnlii KoH-
cepBUPYIOIHA 3GCKT YBCIHYUBAET T0-
NYCIHMbIH CPOK XpAHEHUSA MsACA.

LEJLTIOJIO3A (85)
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MoneKkyJBl  HEJUHONO03bl  TOCTPOSHEI
W3 TeX K¢ MOHOMEPHBIX 3BCHBEB, 4TO H
MOJIEKYJIbI KpaxMalld, HO CBA3bL MEXTy
COCENUMM 3BEHLSAMH B ITHX TONUMEPAX
co3JaeTcs paziMuHbIMH  cniocobamn. B
pe3ysibTare CUEUHPUUHOLIO CBA3LIBAHHS
MOHOMEPHBIX 3BEHbBER MOJEKYNbl {IeN-
JIONO3b! APEACTABIAIOT COOOW MIMHHBIC,
MIOCKUE, 1I0XOKHE Ha JIENTY LETH,
CTPYKTYpa KOTOPbIX c¢TabMIM3UpoBaHa
BOJOPOAHBIMH CBA3AMH ¥ MeXIy cocel-
HUMH 3BeHbAMH. OT/esbHbIE TakKue LeTH
TAKXKe COCAHHAIOTCS [JpPYr C JpYroM
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BOJIOPOAHRIMH CBS3SIMH, B pe3yjhTaTe
uero o0pazyercs NMPOUHLIA TBEP/LIH Ma-
Tepuan. 31ech NpUpo/Ia OJlecTdIle peaJiu-
3yeT HeDOJIBINOE PA3IIMYMEe MEXAY CIPYK-
TYpAMH KJIETOYHOTO TOMIWBA — KpdXMalia
U CTPOHTENRHOIO MaTepuana JUTA Khe-
TOK — HEJUJTEO03bl, CBOAALICECH K MPOCTO-
MY HOBOpPOTY OMHOU CBSI3W.

XoTa wenmono3a, Kak W Kpaxmaln,
ABJIAETCH  [IOJMCAXAPH/IOM,  OPTaHH3M
4YeTOBEKA 1€ MOXET YCBaMBaTh LEJIIO-
no3y. dKBauHble KHBOTHBIE, UMEROTITHE HE-
CKQJIBKO XeJyAKOB, CrOCOOHBI n¢peBapy-



[Monepeunsld paipc3 BONOKHA APEBECHHLI QCUHb
{yaenuueno B 1760 pas). Takas cTpykTypa ¢ ToHky.
MH UESIMON0IHLIMH CTEHKAMM M GOILIIMME nycTo
TAMH THINHYHA JUJIA BONMOKOH MOJIONBIX nepeubea
ITpocTpancTRO MeX Ay OTe/bHBIMH BOJIOKHAMY 3a-
NOAHEHO JIMTHUHOM, HIPAFOMIHM POIb CBAIYIOUIErC
BCINECTBA.

Oboaounnenr (Tunicara)- OAHA U3 HCMHOTHX KUBOTHBIX, CUHTEIMPYIOUMX HENLTION03y Hapyknas creHka
of010YHAKA NOCTPOSHA U3 myhuyunge, acobolt dopMbl nennroaossl. Hexotopele oGonovHKEM (RCUHAUR,
Ciong intestinulis), 3a114MasCh OT BParos, BLIGPACLIBAIOT CTPYIO d30THOH KHCAOTHL



CHHTETUHCCKHE H MPHPOAHLIE MOJIHMEDHL

BaTh TPaBY, HO JaXe¢ HM TPUXOJUTCH
HOJIAra rbed Ha NOMOTIL CO CTOPOHBI Ha-
CENArOIIMX HX KHIICYHUK OCOObIX rpubOB
H ApPYrux MHKPOOPTaHH3MOB, KOTOphie
MOTYT  paclUieNisTh  HOJUTIIFOKO3HbKIE
IENHW U NpeRpallaTh TIHKO3Y B OyTaHo-
BYIO KHCIOTY (39) u Opyrue COeqUHEHHA.
Y KpPOTHKOB TONBKO OJMH KENYA0K; TEM
HE MeEHee ITH 3BCPBKH H300pesid dH3uo-
JIOTHYECKH JKOHOMMWYHBIH, HO ZJis 4elio-
BEKA CONMANLHO HempHEMIEMBHi cnocod
MHOTOKpPATHOTO TICPECBAPUBAHHA, 3AKITHO-
YAIOIMICA B LIOCAAHUM YdCTH COOCTBEN-
HBIX JKCKPEMEHTOR.

B mpupome Mosekysibf  UCIITHOIO3N)
BCErJd BKJIOUEHBI B MATPHUY AUlHOYCA-
41040361 — AMOPPHOH  CMeCH  cemuyetro-
40361 (1lONMCAXapHUJa, [MOCTPOEHHOTO U3
3BEHLER PA3JTUUHBIX MOHOCAXApPHAOB H
HMEROLIET0 OYEHb PA3BETBIICHHYIO CTPYK-
TYPY) # AucHUHQ (CIUATOTO OIEPEIHLIMU
CBA3AMR [OJHMepa ApOMATHYECKHX CO-
eqHHEHHA *). B BymMaxHOH NpOMBILLIEH-
HOCTH H B LIPOM3BOJICTBE LCIANIGIO3HOTO
BONOKHA JIMTHONEITION03Y HeoOX0IHMO
orgenaTth. B chnywyae xyionka npupoaa
NOYTH MOJHOCTBIO OCBODOAWNA LEIIIO-
JIOIHOE BOJIOKHO OT STHTHONEITHOJIO3BI;
JCACTBHTENBHO,  XJIOLIKOBOE  BOJIOKHO
HOKPBLITO JIMIIL O4Y€HL TOHKHM CII0EM
TOro Martepuana. JlpeBecMHa, OIHAKO,
COICPXHT O4YE€Hb MHOIC JIMTHOLEJLIIO-
NO3bl, NOYTOMY JIpEBECHas NyJbia HYXK-
Aaercs B TLLATEIBHOH oOpaborke, Jlur-
HOUCIUTIONOZ0H  O0ycnoBsieHa  TeMHAas
okpacka OymMaxHOW nynbNbl, NOITOMY
NOCNICAHIOK  HEOOXOOHMO OTOeInBaTh
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[Ipex /e, 4eM OHA MOCTYUHUT Ha JafbHedd-
iy fepepabotky. [pocreiiunit Metoa
OTOENUBAHUA TIYNbILl, KOTOpas NpeaHa-
3HAYEHA I8 M3TOTOBJICHUS [a3€THOMH
Bymarn, BKAIKOYAET  BOCCTAHOBJIEHME *
(npouece, obpaTHBII OKUCIEHHIO) coenu-
HellHH, OOYCIOB/IMBAKOIIMX  OKPACKY.
HUMenHo ¢ 3tHM cBA3aHO OwlcTpoOe MO-
WEITEHHE Ta3eTHOH OyMary Ha CBeTY U Ha
BO3/yXe, KHCAOPOJ BO3NYyXa BHOBbL OKHC-
JISET BOCCTAHOBJICHHBIC TIMIMSHTBI, TEM
CAMbIM CBO/IS HAa HET pPe3ynbTaThl oTOe-
JIMBAHMA BOCCTAHOBJIEHHEM.
OuMILEeHHYIO APEBECHYIO LEJUTIOJNO3Y
MOXHO NPEBpaTUTL B BOJIOKHA, eCIM
PA3PYIIUTE OOJIBIIMHCTBO ME¥LENOYEY-
HBIX BOJOPOAHLIX cBszeil. Oaun u3 cro-
coOOB pellieHusl ITOH 3agadu  3aKiTHo-
yaetca B npeepawiennun rpynn —OH B
aueratapie rpyunst (——O-—CO-— CH,)
nyTeM IJTepuDHKALMH YKCYCHOH KHCITO-
TOH (32). B aTofi peakuuu oTUICHISEOTCS
aTOMBbl BOJOPOJA, Y4YacTBOBaBIUHE B
o0pazoBaHUM BOJOPOMHBIX CBS3eH, H
KAXK/A3A TOJIWMCPHAs LICNb KaK Obl H3OJIH-
pyerca ot aApyrux udeneH. TloayuenHoe
BEIECTBO HA3BIBANOT QYCHIUAYE AMHOAO30U
H NPUMEHRIOT .18 W3rOTOBJICHHS TKAaHEHR
H foTorpaduueckux naenok. B Monekymy
UETUIFOJIO3bI MOXKHO BBECTH HE TONBKO
aUETATHBIE, HO H MHOTHE JPYTHE TPYTINILI;
yeatodan - 3TO OUMIIEHHAS HEIUTIOI03HAA
TUICHKZ, KOTOPYIO TOJIy4aloT, OTHICIIAA
OT T[pPOH3BOAHBIX UCJUIONO3LI TAKHE
rpynnsl. Korna Bel nbitactechk pa3zopBaTh
JMcT nestohaHa, Bbl OILIYILAETE COMPO-
THRJIEHUE BO/IOPOAHLIX CBAlEH.

XUTHH (86)
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UckyccTBO NMPUPOBI, 9KOHOMMYHO H
aneranTHo padoTraromieli ¢ orpaHuucH-
HBIMH pECYpPCaMM, MOXHO IPOieMOHCT-
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PHPOBAaTh HA NPHMEPE XHMUMA—CTPYK-
TYPHOTO MaTepHana rubXUX BHYTPEHHUX
4acTed HAPYXILIX CKeTeTOB YICHHCTOHO-
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IHX, B TOM YHCJIe CKOPINHAOHOB H KpaboR.
XHTHN COAEPXUTCA TAKXE B HIYMHTEIb-
HBIX 110 OKpPacke TOHKHX [UIACTHHKAX,
KOTOPLIC MBI HA3ibIBadeM KpBLUIhSIMHA Hace-
KOMBIX. XUTHH IO CBOCH (TPYKTYpe Onu-
30K LUEIUIFONIO3E M OTIMHACTCS OT HEE TEM,
9T0O B HEM B KAXIOM 3BEHE T[JIFOKO3BI
oada rpyuna —OH 3aMenena Ha rpynny
—NHCOCH,. A3sor n caxap XxuTHHa
MOTYT CAYXHTbh BaXXHbBIMH TIHTATENh-
HbLIMHU BEUIECTBAMM, U HEKOTOPHIE TOJILKO
YTO MOABHRIUMECH HA CBET HACEKOMBIE HE
NPHHUMAIOTC Cpa3y 3a OXoTy, a Mno-
€Aa0T CBOM COPOLLICHHBIC HAPYXKIbIE CKe-
AETHI.

KnerouHbic cTeHkH rpubOB Takxke no-
CTPOEHbI U3 XHTHHA, 2 HE W3 I[eJUIFOJIO3BL.
TTperMyLIeCTBOM TAKUX CTEHOK, BO3MOX-
HO, siBAsercs ux OOnblias, dem y uel-
JIF0JIO3Bl, YCTOMYUBOCTH MO OTHOWEHHIO K
MHKPOOPraHH3MaM, 4TO OCOOCHHO BAXKHO
B cliy4ae rpufoB ¢ o4eHb OOJBIIHM OTIO-

Kphines HaceROMBIX H rubEHe BHYT-
PEHHHE 4aCTH HX HapyXHBIX CEeJICTOB
DOCTPOCHEI HI XHTHHA.

IHEHHEM NOBEPXHOCTH k o0BeMy H ndA
TOMY HaxOASIIMXCH HPAKTHYECKH B
HACAIbHOM KOHTaKTe <O cpefoit. Takoi
KOHTAKT KOMMEHCHPYET HMX HEMOJABH-
HOCTh, JCHCTBHTENILHO, TPHOBI MOTYT
H4XOAUTE HHULY, PACTIPOCTPAHSS MULE-
ani B cpene. Hekoropwie Tpubsl cno-
CODOHBI ienaTh 3TO YPE3BLIYAHHO OBICTPO,
obpazys 3a cyTkH DoJiee KHJIOMETpAa HO-
BOTO MuLEAHS (T. €. BCEX HATER, WU cudh,
H3 KOTOpbIX H cocTouT rpud). B cuay
HEIIPOHHLIAEMOCTH  XHTMHA TIpHd He
MOXET TPOTINOTHTH CBOK JKEPTBY, a
JIOJIKEH Pa3IOKHTh €¢C CBOMMH decpmeH-
TAMH* M 34aTeM YyCBOUTbL oOpa3opas-
IIHECH NPOAYKTHl pasznoxeHns. It Jep-
MEHTBl  OTBETCTBEHHB! 34 NPOLICCCH
pacuana, BbI3biBaeMble TI'pHdaMH, HO
HHOT/IA YeJOBeK YAAYHO HCHOJibiyeT Ta-
KHE TMPOUECCHI; ¢ HAMM, HAlpHMeED, CBS-
3dHbLI  APOXKEBOE OpOXKEHHE H CHHTE3
ANTHOMOTHKOB.



Bkyc, 3anax u 60.b

PoTtorpadus 6enoro BHEA CORHHE-
OH B NOJSPUIOBAHHOM CBETE.

J1a W cleylonlas riaBa 0OCBALUCHB XHMHHM OUIYLIEHHH. 3/€Ch Bbl y3HACTE, K
MOJIEKYJIBI  MOI'YT BBUIOJIHATL POJib TIOCPEOHMKA MEX/ly BHCIIHHM MHUPOM
CO3HaHHEM YenoBeKa. B KOHEYHOM UTOre B OCHOBE BCEX OTIVIIEHHH JIEKAT XHMHIYECK
SABNCHUS, MOCKONBLKY dKTHBHOCTbL HEHPOHOB HANTETO MO3rA 3aBACHT OT TPAHCNOP
MOJIEKYN M HOHOB H3 OJHOrO UEHTpa B APyrod M OT PEAKUUH, B KOTOPbLIX O
Y14cTBYI0T. B TO e BpeMsi HECKOTOpbIE CHIHa/Ibl BHELLHETO MHUPA TEPEdroTCs M
HETIOCPEAICTBEHHOM YHACTHH MOJIEKY]], BLIIONHAOMEX (PYHKLIHA TOCPENHUKOB. Tak
NpsMasg CRAIb OCYLICCTRAACTCA, B HACTHOCTYH, NIPH BKYCOBBIX OIIYIICHUAX H 0B6OHAH
(coorBeTCTRYIOMEAE CCHCOPB! pacllOJIONEHb]l B sA3bIKE W B HOCY COOTBETCTBEHHO),
TAKXKE MNpH HEKOTOPbIX OONEBbIX OWYLICHUAX; B NOCJICIHEM Cilydac PpCLCITO}
HaXOMATCA B KOXe ¥ B OpraHax 4YeJIOBeKka.

B 510l rnase Bol y3HaeTe, UTO 3anmax $HINOIIOTHYECKH OYEHb OJIH30K IMOUHAM
ITO MOJEKYIBI MOLYT CKJIOHHTh H4C XK BOCNOMHHAHMAM HIH K OUPEACHEHHO!
HACTpOeHMFO. Bhl y3Haere rakxe, 4TO MHOTHE MOJNEKYJibl JEACTBYIOT KK CTUMYIAT
PbI BKyCa, 3anaxa uad Oonn. He 3abmiBaiite 06 3THX MOJICKYJIdX, KOr/la Bbl OLIYTH
UPHATHBLIH BKYC MM 3amaxX; BO3MOXHO, Y3HaB MOJICKYJISPHYHO MPHPOAY BKyca
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THX, B TOM YHCIE CKOPIIMOHOB U KpaOoB.
XHUTHH COAEPXKHUTCSA TAKKE B UIYMUTENMh-
HBIX MO OKPACKE TOHKHUX [IACTHHKAX,
KOTOpPBIE MB Ha3blBaeM KPbLILAMU HACE-
KOMBIX. XHTHH 110 cBOel cTpykType 67M-
30K LENNOJIO3E H OTIHYACTCSA OT HEE TEM,
YTO B HEM B KAXIOM 3BEHE TIIHOKO3bI
oana rpynna —OH 3amenena wa rpynny
--NHCOCH,;. Asor W caxap XWTHHA
MOIYT CIYXHUTb BAXHBIMH NHUTATENh-
HBIMY BELIECTBAMM, H HEKOTOPLIE TOJILKO
YTO MOABHBLUNECH HA CBET HACEKOMBIE He
NPUHAMAKIOTCA C€paly 3a oxory, a Io-
€JAF0T CBOH COpPOILCHHBIC HAPYXKHbBIE CKE-
JIETHI.

Knerounnie cTenku rpubor 1akxke no-
CTPOEHBbI U3 XMTHHA, a He U3 LE/TI0N03LI.
[TpenMyliecTBOM TaKHX CTEHOK, BO3MOX-
HO, ABnfAeTCA UX OOnbLIAst, 4eM y Len-
JAFOJIO3b], YCTOMYHUBOCTD MO OTHOWEHHIO K
MHKPOOPraHU3MAM, 9TO 0CODEHHO BaXHO
B CJIy4ac TpHOOB ¢ OYeHb DOJILILIMM OTHO-

Kpelaes HacekoMuix W rMGKHE BHYT-
PEHHHE YACTH MX HAPYKHBIX CKENETOB
HOCTPOEHW H3 XWTHHA,

IIIEHHEM TIOBEPXHOCTH K 0BheMy M TmO-
TOMY  HAXOUSILLIMXCH  MTPAKTHYECKU B
UIeaNbHOM KOHTAKTe co cpemoi. Tako#
KOHTAKT KOMICHCHPYET HX HENOBHXK-
HOCTL, JEWCTBUTENBHO, TpHOBL MOTYT
HaXoAUTh NHLLY, PacnpOCTPAHAA MULE-
i B cpene. Hexotopelie tpubel cno-
coOHBI IeNIaTh 3TO YPeIBHEIYaWHO OBICTPO,
obpa3ys 3a cyTku Ooyiec KHTOMeTpa HO-
BOI'O MRAUEINS (1. €, BCeX HUTEH, Uy 2up,
M3 KOTOpbIX W cocTOMT Tpud). B cuny
HETIPOHULAEMOCTH  XMTHHA rpud HE
MOXET [pOTJIOTHTh CBOIO XepTBY, a
JOIIKEH pajs’lIoKUTh €€ CBOMMH (depMeH-
TAMH* W 3d4TEM YCBOHTH 00pa3zoBab-
UIMECH MPOAYKThI pa3Nokenus. ITH dep-
MEHTbl  OTBETCTBCHHBI 34  INPOLECCHS
pacnaja, BbI3blBagMble TpHOAMH, HO
HHOI'Jd YeJIOBEK YJAaYHO UCIOAb3YeT Ta-
KMe [POUECChl; ¢ HUMHU, HAUPUMEp, CBS-
3dHBl ApOXXkeBoe Opoxenne W CHHTE3
AHTUOHOTHKOB.



Bryc, 3anax m 0604b

Dotorpadmg Georo BHHA COBHHDb-
OH B NOIAPHIOBAHAOM CBETC.

DTa U creAylolias 11aBa NOCRAICHH XMMMU OLIYLLICHAH. 3aech BBl Y3HAETe, Kak
MOJIEKYJIBl MOTYT BBINOJHATL POJb [OCPEeJHHKAZ MeXJy BHEIIHHUM MHPOM H
CO3HAHHEM YeJI0BeKa. B KOHEYHOM UTOTe B OCHOBE BCEX OIYIUSHHHR JIeXKAT XUMMHYECKHE
SIBJIEHUS, TIOCKOJbKY AKTHBHOCTL HCHPOHOR HAUISrO MO3ra 3aBHCHT OT TPAaHCNOPTA
MOJIEKY W HOHOB M3 OJHOTO LEHTPA B JIPYTOH W OT Peaxidil, B KOTOPLIX OHH
y4acTBYrO1. B TO ke BpeMs HEKOTOpPbIC CHrHAJbl BHEIHETO MHWpa UEPEAAROTCA NMpPH
HENMOCPEJICTBEHHOM YYaCTHH MOJEKYJL, BBIMOTHAMOMMX GyHKUUH nocpe/inukoB. Takas
NpsAMas CBA3b OCYLIECTBASETCA, B YACTHOCTH, NMPH BKYCOBBIX OUIYLICHUAX H OOOHAHUH
(COOTBETCTBYIOUIME CEHCOPBI PACHOJIOKEHB B fI3bIKE M B HOCY COOTBETCTBEHHO), a
TAKXKE TNpPU HEKOTOPBbIX OO0JIEBBIX OLIYUIEHHSAX; B IOCJIEAHEM CIIYYae pelenTopbl
HAXOJATCS B KOXKE M B OPIdH4X YEJIOBEKA.

B aroit rnaBe BBl y3HaeTe, uTO 3anax QUIMOIOTHYECKH OYEHb OJIM30K IMOLMIM H
4YTO MOJIEKY/Ibl MOTYT CKJOHHUTb Hac K BOCIIOMHHAHHAM HJIM K ONPEACIEHHOMY
H4CTpPOcHHUIO. BhI y3HaeTe Takke, 4TO MHOTHE MOJIEKYIB AEACTBYIOT KAK CTUMYJISITO-
pBl BKYCa, 3amaxa wian 6onu. He 3a0biBaiiTe 00 3THX MONEKyIax, KOrJa Bbl OILYTHTE
IPHATHRIA BKYC WJIH 3allax; BO3MOXHO, Y3HAB MOJIEKYJISPHYIO NPHPOAY BKYCa H
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janaxa, BBl [oJyunte Oonbuaiee yao-
BOJIbCTBHE OT 00ema MM OT BCTPEYH C
TIPUATHBIM NSl B4C YE€JOBEKOM. IDTH

MOMEKYTbl — MOEKYThi yAIOBOJNLCTBUA,
NPeJOCTCPeXECHUSA, THHEHRA H OOLLEHHUA,

Caaaxupii BKyC

Owmymenus Bkyca H 3anaxa MoOTyT
CNYXKH1b [PHMEPAMMU Xemopeyenyuu. Y
MIEKONUTAKOUIMX OPraHkl BKYCA COCpeNo-
TOYEHbl BO BRIAKHOW MONOCTH pTa, HO
HEKOTOPBIC HACEKOMBIE OLUYLIAIOT BKYC
HOTaMHU, a y phib BCe Te10 NOKPRITO
xemopeueutopamu. B nosioctu pra vemo-
BEKa XEMOPEUENTOPHI 0ONbINeH YacTbiO
PACMOJNIATAIOTCA HA TIOJBHXHOM BLIPOCTE
MBILLCYIHON TKaHM, HA3bIBAEMOM $3LIKOM.
SI3bik  B3poCiIOro 4enoseka NPH  AUIHHE
oxono 10 cM conepxut npub/HIHTENLHO
9000 sxycosblx cocouxkos, KAXALIA N3
KOTOPBIX COCTOUT U3 50--[00 cuenuannsu-
POBAHHBIX JUATETHANLHBIX KJIETOK*, coe-
JUMHEHHLIX € MEHBIIHM YHCIIOM HEPBHBIX
OKkoHuanHil. B 71oM orHOLIEGHMH BKyCO-
BbI€ OUIYLIEHHS OTIHYAOTCH OT OOOHs-
HHA, CEHCOPAMHA KOTOPOTO CIYXAT CaMH

Slakik 4eIOBEKA MOKPHIT BKYCOBBIMH NYKOBHIIAMHU.
OHn pacnpefesieHbl MEKY Y4ACTKAMH, YyBCTHBH-
TENBHBIMHA K KHCIIOMY, COJICHOMY M CTAAKOMY BKYCY.
BkycoBrIE COCONMKH DACTIONONXEHB R ACPXHEH YacTH
JIYKOBHIL; 3/leCh 1IpHBC/ACHA MHUKpodoTorpadus of-
HOH H3 JYKOBHU, 8 [[EHTPE KOTOPOH HAXOIOHTCH
rpuOOBH/IHLIA BKYCOBOH COCOUEK.

HepBHBIE OKouyanus (c. 146). ¥ Bapocino-
ro denoseka Od0nkmag gacTh BKYCOBBIX
COCOYKOB COCpEROTOYeHa HA lepudiepuu
A3bIKd, 4 HX YMCIIO YMeHRIMIAETCH C BO3-
pactom. ocobewno mnocre 45 mer. Y
pebenxa Bech 3bIK NOKPHIT BKYCOBBIMH
COCOMKAMH.

Kak noxaszano #a pucyHKe, pas.ndy-
Hbl€ YYaCTKH fA3bIKaA pearupVyHOT Ha YCTHI-
pe Bxyca, cyuTaromuxcs QOCHOBHBIMHU, —
CNAAKHii, conenbli, Kucner®! H TODbKHH.
Coankuil BKYC, KOTOpBIT MP! H PaccMoOT-
pHM B 3TOM paszfene, obfdPYyXHBACTCA
nepeiHel YaCThEO A3b1Kd, Y KOWEK HUCI0
PEeLUCUTOPOB  Cjaagkoro piYcd HYpE3Bbi-
Y4HHO MANo B MOITOMY oH! OTHOCATCH K
YHCTTY TEX HCMHOTHX xKupfTHBIX, KOTO-
PBIM He HpABHTCH Ciajkast THIEA. Boa-

MOXHO, 4YTO Hpeﬂpacnoﬂ‘DJKGHHOCTB X
Cnaaxui
. Coneten
Coneriuid
. Kuenein
KrcnpiA

 opeKUr

AaAKKHR, cone-
VuacTkH mIe[Ea, pearupyiome w? CIAAKHH, CONE

HbIi, KHCIBIH H TOpPbKHMI BEYC.
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CJIaJIKOMY RBRKYCY M OTBpAIEHHE K TOPb-
KOl nuie Bbipa0oraluch y 4ENOBEKA B
mpoliecce IBOIIIOLHH, OCKOJBKY ClIAKHit
BKYC THIH4YEH JUIL MHOTHX CAENhIX IJI0-
OB pacTenuit  (Co3peBaHue (PYKTOB
COUPOBOXIACTCA CHUXEHHEM KHCIIOTHOC-
TH, MACKupYIoHIed Clajgkuii BKYC), B TO
BpeMs KAK MHOTHE PACTHUTESbHbIE /1Ll HA
BKYC T'OPBLKH.

HeobxomuMeiM  ycnoruem npospie-
HHSI JAHHBIM BEHICCTBOM JIO0Or0 BKyCa
ABJISIETCH €ro pacTBOPUMOCTE B BOJIE,
NMOCKONBKY BEILECTBO MOXET MIPOHUKHYTh
BO BKYCOBBIE COCOYKH TOJIEKQ B PACTBO-
penHoM BHjie. Bkyc nauHOro BelecTsa
0bycnoBIUBaeTCA ONpeieNeHHbBIM TIPOCT-
PAHCTBEHHBIM PACIIOJIOKEHHEM dTOMOB B
ero MoJiekyJsie. OTBercTBeHHbIE 34 Cllafi-
KM BKYC 3BEHbA MONEKYJ HA3bIBAKOT
2H0KOPopamu; CAINTACTCA, 410 CTPYKTYpa
IIOKOdOpa  COOTBETCTBYET CTPYKTYpE
benka-perienTopa, HAXOMAUIETOCH BO BKY-
COBOM COCOYKE B lIEpCIHEH Y4CTH A3bIKa.
Korna «cnagkasy» Monexyna cBs3biBaeTcs
¢ benxoM (BO3IMOKHO, 33 cdeT 00pasyro-
IHXCH MEXJY HUMH BOJNOPOJHBLIX CBA-
3ei1*}), B MO3T NOCBIJIAeTCa COOTBETCTRYHO-
IUHA CHUTHAJT.

[Ipeanoxeno Heckoneko MoaencH
rarokodopos. Tlpu co3ganuu Takux Mo-
OeJIeH 3aJa4d CBOJIUTCA K BBISCHEHUIO
CeIM(pHIECKOro PACTONIOKEHHs onpeae-
JIEHHBIX ATOMOB, KOTOPbBIC IIPH HX COB-
MECTHOM MPHCYTCTBUH B OJTHOH MOMNCKY-

Benkogen

peyentop
‘é\ 5%

CuuTaeTcdA, 4TO HAIMMHE B MOJICKYNIE 3BCHA W30-
OpaxeHHOR 30ech GopMbI 00YCIOBIMBAET CIAJIKHIA
BKYC, ECTTH PACCTOSHHE MEXIY aTOMOM B M aToMoM
BOMOPOMA, CBAJAHHBIM € A, pPaBHO NPUMEPHO
3-107% o Takoii «kAKOY» XOPOIIO NOIXOAMT K
6eIKOBOMY «3aMKY» COOTBETCTBYIOIIETO PELENTOpA.

9-1204
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JIe MOTYT CBA3BIBATLCA C OENKOBBIM pe-
LUENTOPOM H B KOHEYHOM CYETE BhILIBATH
OIyIIEHHE CIAJIKOTO BKYCa, €CJIH OCTaB-
1HAACH YacTh MOJCKYJIBl ITOTO BEUIECTBA
He CIJHUIUKOM oObeMHa H He 3aTpyaH#AeT
JOCTYN BCeH MONEKynbl K Benxy. Takum
obpa3zoM, rnwkodop npeacraBiIser Co-
Goit xak Obl «MOJIEKYNApHBIA Xmrou», a
MoJeKyjla OelKa-pelenTopa — COoTBeTCT-
BYIOWHH «3aMoOK». OIHA U3 TaKUX MOIE-
JICH MOKa3ana Ha pUCYHKe. 3/1eCh KpacHble
atompl A W B JomkHbB 0071amaTh
MEKTPOHOAKUENITOPHBIMH  CBOMCTBAMH
(06bIMHO JTO aToMBI KHCIOpOAd, HO
HHOrXa MOTYT ObIThH M aTOMbI 430Td) H
CMOCODHOCTBIO YYaCTBOBATH B CO3AAHHUM
BOJOpPOAHBIX cBsa3eH. Cnagkuil BKyc MO-
®ET TAKXKE 3aBHCETh OT HAJTNUUUA U CTPYK-
Typsl  YrACBOAOPOAHON  IPYINIHPOBKH
BOmM3n aromoB A u B.

DpykTo3a (80), ecitd oHA HAXOUTCH B
UMKIHYECKOH IUEeCTUWIEHHOH dopmMe, —
Hanbosiee cnajikuil H3 caxapoB. Caxapo3a
OOBIMHO KaXETCd MPUMEPHO B MOJTOPa
pasa calle T/TIOKO3BI; BO3MOXHO, 3ITO
CBSI3aHO C HAJTHYHEM B €€ MOJIEKYJle IBYX
rnokodopoB, pacnoJIOXEHHBIX Tak, 4UTO
OHH MOTYT CBA3LIBATBCH C JIBYMs peLel-
TOpaMu CoceNHUX OenkoB. B To xe BpeMs
KpaxmaJs (83) coBeplUEHHO HE CNaJlokK,
XOTH COAEPNUT MHOXECTBO Diokodo-
poB. BeposTHO, Goubllas uenb MoJICKy-
JIbl Kpaxmajla HE MO3BOMAET OTAeNbHBIM
3BEHBAM TIIOKO3bl OPHOIU3UTECH K Pe-
LCHTOpaM.

CrnafaxumMu #BNAIOTCA HEKOTODLIE He-
GonbILKHe MONEKYJIBI, B TOM YHCIE [IHKO-
1M, HalUpHMEp ISTHIEHTIHKONL (65) H
rnuuepul (34). Crajikuil BKyC THNM4YCH H
IR 0-aMUHOKHCIIOT, HAlpHMe) TIIHIHHA
(73), HO Be niiIs AMHHOKHKCNOT, B MOJEKY-
nax koropelx (pynna —NH, ynanena ot
KapOoKCUNIEHOH rpynnkl. Tax, HeHpoMe-
muatop TAMK (28) 6e3skycen. Bkyco-
BbIE XaApPAKTEPHUCTHKM MOTYT 3aBHCETh H
OT  3¢pPKAJIbBHOM H3OMCPHH  (-aMHHO-
KHCJIOT; TaK, Bce D-aMUHOKMCIOTHI (He
BCTpEYAIOIIMECK B TNPHPOJE) CNALKH, a
COOTBETCTBYIOWME [-AMHHOKHCIIOTE! MO-
TYT ObITh CAAAKHMH, TOPLKHMH HJIH
Oe3BKYCHBIMU. JTOT QAKT NOJYEPKHBAET
BAXHOCTB (POPMBI MOJIEKYIILI JUIS €€
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CBA3BIBAHUA C OCIIKOM-PELENTOPOM: TAKE
3€PKAJILHOE OTPAXEHHE «(MOJCKYRAPHOTO
KJTHOYa» MOXKeT HE MOAXOAUTH K «MOJECKY-
JSPHOMY 3aMKy». PacTBOpblI HEKOTOPBIX
cOoNe#d MeTaIoB Takxe odrmajgaroT cnaja-
KHM BKYCOM; TaKOBbI, BRanpumep, bepm-

JIMEBBIC COMH, & TAKKC HEKOTOPbIE COJ
CBHHLA (B TOM YHCJIe TeTpaanerar CBHH
11a). Jlaxe pacTBOp 0ObIYHON MOBAPEHHOI
COJH (XJIOpHAA HATPHA) KaXKeTCH CIerk
CJlaAKMM Ha BKYC, €CJiIM OH OYeHb CHJILH(
pa3baBicH.

CAXAPHH (87) C;H;O,NS

O

NH
7
S

o O

Caxapwr  Obln1 oTkpeIT B 1879 r.
HCAKKYPAaTHBIM XHMHKOM, KOTOPBIK{ IO
HEOPEXHOCTH CIYYaHHO HE BBLIMBUI PyKH
nocne paboTel B nabopartopuu. C oTKpLI-
THEM CdXapMHd [IMIIEBAs TPOMBIINIEH-
HOCTh TONYYHTIA ACATOKAIHHYIO BO3-
MOXHOCTb BBLIIYCKATh CHAJKHE MPOAYK-
ThI, KOTOPHIE HE TPO3AT HENIOBEKY OXKHPE-
HHEM, [IOTOMY YTO CaxapHH HE YCBaH-
BAeTCA W BbLIBOAUTCA M3 Opramusma B
HeusMeHHoM BHAe. CaxapuH HawajM
HOJIY4aTh B IPOMBILUIEHHOM MaciuTade B
1900 r. On npubmmusurensHo B 300 pas

CJarle caxapa, HO OCTABASAET MOC/IE ceOf
TOPbKMMA, METAIIMYECKUI LIPHBKYC, KOTO-
pEIA TPYAHO 3aMackHpoBaTh, Eci aTowm
BOAOPOAA, CBA3AHHBIA C aTOMOM a30Ta
3amendTh Ha rpymly ——CH;, to cnagkui
BKYC YTPaqHBaETC; ClEOBATENBHO, YK
3aHHBIA AaTOM BOJOpOAAa HEOOXOIUM JUs
CBA3bIBAHUA C COOTBETCTBYKILIHM pEIEIT:
TopoM. TlockoiabKy CaM Caxapud IJIOXC
pacTBOpHM B RoJe, ero oOhiYEO TpUMe
HAKOT B BUJE HATPHEBOHN UM KANBUHECBOF
coan®, xotopas obranaet Goabiei pact
BOpHUMoOCThIO. MHTEpECcHO, 410 myen uaw
Baboyex He ynaercs oOManyThL, eciw
MOIBITATLCA KOPMHTBL HMX CaXapHHOM
BMECTO Caxapa.

BeIiCka3bIBanHCh OMACEHMA, YTO Caxa-
puH obJiajlaeT KaHiepOTEHHLIMH CBOKCT-
BAMM, TaK KaK OH CHOCOOCH BLI3LIBATE
paK MOYEBOrO IY3bIpA Kpbichl. B ToO xe
BpeMs CAXAPHH B OTIHIHE OT 1(Q1dBIIAK)-
Wero  OOJILIIMHCTBA  KAHIEPOTEHOB  HE
METabOMHINPYETCH B OPTAHU3ME KPbICH
(kax u B opranusme denobzka). Kpome
TOro, TOCKOJBKY MOYd KPbIC TOpa3zao
GoJsiee KOHUNEHTPUPOBAHA, YéM MO4Ya Ye-
JIOBEKA, OHA OCTacTcss B HX MOYEBOM
ny3slpe HEOOBIMHO JIONTOE Bpems.

LIMKJIAMAT (88) C,H,,0,NS~

HuxIaMaT UPHMEHAKOT B TeX Crpa-
Hax, rae OH noxa €ije pa3pelieH) B BUIe
HATPHEBOM COMU* (MM KajlbuueBoit cod
B JIHETHYECKUX LPOAYKTAX ¢ MOHHKSH-
HBIM COIEPXaHHEM HATpUA); o B 30 pa3
cnaue caxaposnl. Kax u caxqpun, uukna-
MaTt OBl OTKPHIT Ciyyaino g 1937 1.; Ha
OTOT pa3 HEOPCKHLIH XHMUK 3aKypuil
CHraperTy. K KOTOPOH NPpUIHELQ HEMHOTO
sroro BewlecTBa. lluknanartel  GplaM
janpewieHbl (BO3MOXHO. De3 mocratou-
HBIX OCHOBAaHMH) B 1969 I., korna 6wia0
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HAHOEHO, 4YTO OQ4YeHbL OOoJNbINHE O3B
JeKapcTB, B COCT4B KOTOPBIX BXOXAT
LUKJaMaTel, Y KpbIC NPHBOIAT K paKy
MOYEROT0 MNy3wnIpsi. ITOT 5hderT, kax
0K43aJl0Cch, 00YyC/AORJIEB 00pa3oBaHHeM
W3BECTHOTO KAHIEPOTeHA YUK AO2EKCUN-
amuna NMOoA BIHSHHEM KHIIECYHON GIIOPHI.
LIMKIOreKCHJIaMNH — 3TO  NPOU3BOJHOE
IMKJIOTEKCAHA; MOJIEKYJa IUKJIOTCKCHIA-
MUHA IpeacTapusier coboid mecTey cBd-
3aAABIX B Konsmo rpymn - CH, -, B
OJHOH H3 KOTOPBIX 4TOM BOJAOPOAA 3aMe-
Hen Ha rpynny — NH,. Lrknorekcuna-
MHMH o0D0pa3dyeTca mnyTeM OTILEIUICHUSA
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rpyroupoBkn —OSO, oT HEKIAMAaTHOTO
HOHA,

LInxnOrekCaHOBOE KOJIBIIO SBJIAETCH
YrA€BOZOPOJHOH Tpynuoi rmwkodopa;
CIaAKHH BKYC HCHYE3aeT, €C/IH 3aMEHHTH
aToM Bogopona rpynnbl —NH-— mim
MOTUPHIIIPOBATD LHMKIIOTEKCAHOBOE KOJ1b-
110. T[uapodobHbie (BOJCOTTAIKHBAKO-
I1IHE) CBOMCTBA LHUKIOT€KCAHOBOTO KOJIIb-
11a KOMIEHBCHPYROTCH CHOCOOHOCTBIO TPYIHT
—OS80, u —NH— obpazosriBaTh BOTO-
ponubie CBA3M* € MOJEKYJIaMH BOABI;
MO3TOMY [MKJIaMAaThbl pPaCTBOPUMBI B
BO/IE.

ACIIAPTAM (89) C,,H,,O.N,

Monekyna aunentHaa acmnapraMa
npeacTasiaser cobod MPOH3IBOAHOE NBYX
TNPUPOAHBIX AMHKHOKHCIIOT — aCNapPAariHo-
BOH KUCMOTBI H (eHunanaHdna. Acnap-
TAM MOKHO pacCMaTpHBATEL KaK KPOXOT-
HBI 0€JI0K, TIOCKONMBbKY Bce OeJIKH sB-
naroTcA noaunentuaamu (76). Acnaparu-
HOB4sA KHCJIOT3 MOYTH Oe3BKkycHa, ¢eHM-
NANaHAT TOpeK, a CIOXHbIA 3pUp NOCT-
POCHHOIO H3 HUX AMlleNTHHA oOnagaeT
PE3KO BRIPAXKEHHALIM CJIAJAKHM BKYCOM.
Acmapram B 100-200 pa3z cnauie caxapo-
361 U JIMIIEH HEeNPHATHOTO OCTAFOLIErOCH
NMpHBKYca caxapHHua. B 1o xe BpeMs, Kak
H TOYTH RCe OEIKH, OH YYBCTBHUTCIICH K
HATPCBAHMIO M Er0 HEIb3s NPUMEHATH,

NH

NH, OH

€CIM TMONCNALIEHHLIA UM TPOAYKT NOA-
BEpraeTcs Jaliee KyJlmHapHoO# o6paboTke.
Kpome TOro, B pacTBopax acnapram
ME/IJICHHO PA31araeTCs u Npu KOMHATHOH
TEMIIEpaType, 11I03TOMY Oe3aJIKaronbHbIE
HAUMTKY, MOOACHAIIEHHBIE A4CHAPTaAMOM,
HMEIOT OTPAHMYCHHBIH CPOK TOAHOCTH.
CMech acliapraMa W caxapwia cialle |
YCTORUMBEE, 4YeM KaX/I0o¢ M3 3THX Be-
IUECTB B OTHCJIBHOCTH.

AcnapTaM NpeacTaBiseT coboit benoe
KPHC1aJUIHYECKOE BEIISCTBO; CTO CHAJKHIf
BKyCc Obll OTKpeIT B 1965T1. TaKkxke
cryyaigo. ITOT QakT elle pa3 TOROPHT O
TOM, YTO HEOCTOPOXKHOCTh MOXET ObITh
HE TOJLKO OHACHOM, HO M BBIFOJHOH. B
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JAAHHOM cAy4dace HEOPEKHBIH XUMHK 00ITH-
3aJ1 TPA3HBIC PYKH M MOYYBCTBOBAT Clafl-
ku# BKyc. [lockonbky acnapram—9To B
KakoH-To mepe Oenok, oH, NofoOHO apy-
TMM OEJKaM, YCB4HBAETCHd OPTaHHU3MOM
4€JI0BEKA W ABJISETCS HCTOMHUKOM aMHHO-
Kucior. B To ke mpeMs  acnapram

HAMAOTO Claule ¢axapoisl H TO3TOMY
YyHoTpeOnsaeTcs B TAKMX HHYTOXKHBIX KO-
JIMYECTBAX, KOTOPBIE TMPAKTHYECKH HE
CKa3bIBAKOTCH HA KANOPHHHOCTH MPORYK-
Ta. HekoTOpeIM BKyC acnaprama HpaBuT-
¢ naxe DOJblLE, UEM BKYC CAXapos3bl.

Kuciblii M ropbkuid BKYC

Teneps paccMOTpMM OpTaHBl BKYCA,
pacrionoxeHHble ¢OOKY M Ha caMoOH yja-
JICHHOH 9aCTH A3BIKA, T. €. PeUTUPYIOLINE
Ha KHCJIBIA M TOPbKUH BKYC.

Kucnbiif BKyc 0O0YCIIOBIICH NPUCYTCT-
BHeM cBOOOJIHBIX MOHOB Bogopoda (H 7),
00pa3yoLWIKXCHd U3 KHCIOT, HATIPHMED U3
YKCYCHOM kHCNIOThl (33), OpUCYTCTBYIO-
e B 0OBIMHOM Ykcyce, MU ¢ocdopHoOi
KUCIIOThL (46), nobaensieMoii K HEKOTO-
pPbIM HANKTKaM THIIA KONA A9 Yiydlie-
HH5 UX BKYCOBBIX Ka9eCTR, HIIM YIONbHOMH
KHCIIOThI (4), coAcpkalghics B COAOBOMR
Boje. BrickasmiBanoch npeamnolioxeHue,
YTO BKYCOBBIE PEIENTOPHI, PACMOJIOKCH-
Hbie¢ COOKY #3bIKd, BKJOYMAOT O€JIKH,
coaepxallue 0coGeHHO MHOTO KapOOoKCH-
nmatupix rpynn (—CQO; ), T.¢. kapOOKCH-
JILHBIX I'pynn™, JIMILUEHHLIX aTOMa BoAo-
po/ia; B KHCNOH Cpesie OHH BHOBBL IIPEBpa-
ATCH B KapOOKCHIBHBIE [pylNbl H
TakKAM 0O0pa3oM HHAYIHPYIOT H3IMEHE-
HUAe HOopMBI OETKOBBIX MOJICKYT, O 4YeM
H co00WaeT COOTBETCTBYIOLIMH CHUIHAI,
MOCKINAEMBIA B TrOJIOBHOH Mo3r. g
padOTHHKOB MHUIIEBOH NPOMBIILIEHHOCTH
OpUAATE MTPOAYKTAM KHC/KIH BKYC TPONIE
OpPOCTOTQ — M1 3TOro AOCTATOYHO jAoda-
BUTHL HEOOIBILIOE KOTHYECTBO KUCIOTHI.

["opwkuit BKyc yacTo 0OycIIOBIIEH MpH-
CYTCTBHEM OCOOBIX OPraHH4eCKHX a30-
THCTBIX COEIWHEHUH, HA3BIBAEMBIX dIKd-
Aoudamu®;, ankasouasl OOBMHO coAep-
XaTcad B anz2uocnepmax (OKPBITOCEMSH-
HbLIX, Wi NECTHYHEBIX, pacTeHusx). Muo-
THE U3 AJNKAJOWIIOB, B TOM HUCIE CTPHX-
HHH, HUKOTHH KU xodenH (152), an0oBHTEI,
H CcnocoDHOCTh OOHAPYXKHUBATL WX MO

BKYCY, BO3MOXHO, BLIpadoTangachL y 4e-
JIOBEKA B MPOLECCE IBOJIFOUMHM KaK 3alInT-
Has peakuus, NPeXoTBpallaromwas oTpas-
nende. BeickaseiBasloch OaXke MpeAnosno-
KEHUE (BIpodeM, HE OoJee MeM Npeamo-
JIOKEHHE), YTO HPAKTHYECKH IIOJIHOE
OTCYTCTBHE Yy penTHIUH CMocoOHOCTH
OlLYWATL TOPBKUM BKYC SIBUIIOCH OJHOH
H3 LPHYMH BBHIMUDUHHS AHHO3ABPOB, KO-
TOpOE MOPOH3ONLTO0 TPHUMEPHO B TO XKE
BpeMsl, UTO U OypHOE pa3BUTHE ILOKPBITO-
ceMsiHHLIX. Tlpeanonoxkenne o TOPLKOM
BKyCE€ KaK TNpPEeAYNpexIatolieM CHrHase
NOATBEPXKIACTCA TEM (PAKTOM, HTO JUIIL
OUEHL OTlPaHHUUYCHNOE HHCIO0 TOPbLKHX
BEIIIECTB, B TOM HHUCIE XHHUH (92) m
kodenn (152), Moryr JOCTaBiadATh yao-
BOJILCTBHE YEJIOBEKY, 1@ U TO TOJBKQ
TIOC/IE AO30JLHO MUIMTEIBHOIO MPHBBIKA-
Hus. [JobaByieHne K ancpeTHBaM TOPBKHX
BENIECTR, CTUMYIIUPYIOIUX BBIAECICHHE
CIIFOHBI, BO3MOXHO, SBISETCA OT3BYKOM
TE€X JAJIEKUX BPEMEH, KOI'JA HAIIH TIPE/KH
bopomuchk 34 CBoe cymiecrBosaHue. [l
HALICTO M3OLUPEHHOTO BKYCA BLLICICHHE
CJIFOHBI CHTHAJIM3UPYET O LPUOTHKEHTHA
qaca npreMa nuiM. A tex ke, KoMy
IIPHXOJHIIOCE DOPOTHCH 3a CYIECTBOBA-
HHE B YCIIOBHAX, Topasac Qojee XecTo-
KHX, 4€M JIdKE JPYXecKas BeuepHHKA,
YCHJICHHOE BLLICINEHHE CJIOHBI  MOTJIO
ObITE IMMOCHE/IHeH JalUTHOH peaknueid
OpraHusMa Ha s1.

O peuenropax, pearHpyroniMx Ha
FOPBLKHK BKYC, K3BECTHO TOpa3fo MCHb-
IIE, 4eM O COOTBETCTBYIOUIMX PELETTOPAX
claaxoro BKyca. Bo3MOXHO, npHYHHA
3TOrO 34KJIIOYAETCA B TOM, 4TO IIHIUECBAsA
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POMBIIIICHHOCTh, BEPHAsd 3aBeTaM Ha-
WHX OPeKOB, HOMbIIEe 00SCIOKOEHA 1IPH-
JAHHEM [HIUIEBBIM MPOAYKTAM CAaIKOro
BKYCd, 4 He rOpbKOro. Brmpoyem, usBect-
Hbl HeKoTOpble (pakTOphl, HeobxoauMbIE
AJs 1pOARNEHUn ropbkoro BKycd. Tak,
TOPLKOE BCHIECTBO 06S3aTENLHO IOMKHO
pacTBOPATLCA B BOAC (YTOOBI MPOHHK-
HyTh 4cpe3 cmolly K BKYCOBBIM COCOY-
KaM); TOPLKMH BKYC BEIIECTBAM I[IPH-
JaloT, B HACTHOCTH, HECKOJBLKO TPyl
—-NO, B ognoi Monekyne. Ocobenno
MHTEPECeH ¢llle oNWH (akTop, HanmoMwu-
HaroMi HaM 00 0coGeHHOCTH CTPOEHHS
rokodopoB, YIOMSHYTOH B TIpeablay-
uiem pasjene. Kak Mbl y3HauM Tam,
«MOJCKYTSPHBIA  KIFOM»  TNOAXOOUT K
«3aMKY» pelenTopa CIagkoro BKyca
TOJILKO TOra, KOFNAa pacCcTOSHUE MEXILY
rpynuaMu AH u B cocraBaser oxomno
3-10° % cM. B Mouekynax HEKOTOPBIX
TOPbKHX BEIECTR OTBETCTREHHOE 33 IOPL-
KME BKYC 3BEHO HMEET CTPYKTYpY, Hallo-
MUHAWILYIO [JII0KoPOp, HO OTIMHAR-
LIYIOCA OT MOCTe/IHEr0 TeéM, YTQ PACCTOA-
e AH-B BaBoe MeHBIIE COOQTBETCT-
ritoxodope.

BYHOILICTO paccTOoatHa B
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Ecnu 910 Tak, TO 37eCe MBI €lie pas
CTAJ/IKUBAEMCH C [PUMEPOM TOro, Kak
HeOONMLIIME HIMEHEHHA B CTPYKTYpE MO-
JIEKY bl MOTYT BBI3BIBATh PEIKUC UIMEHE-
HHA CBOWHCTB (B [JaHHOM Cny4ae BKyca)
BELLECTB.

B Monekynax HEKOTOPBIX coeINHEHHI
HMEETCH HCCKOJILKO T'PYNIIHPOBOK, 00ec-
NeYUBalOlINuX B3aUMOJICHCTBHE C peuen-
TOPaMH KdK CIaJKOro, TaK H TOPBKOrQ
BKyca. Takoe BeLIECTBO CONCPXKHUTCH, B
YACTHOCTH, B CJAJKO-TOPRKOM TaciieHe
(Solanum dulcamara), Ha3BaHUE KOTOPOTO
TOBOPHT caMo 3a ceba. K TakuMm BerecT-
BAM OTHOCATCH TAKXEe HEKOTOpLIE HOH-
Hbl€ COCAMHEHUS M KHMCJIOTbI; HAIIPUMEP,
KaTHOH* MOXET BBLI3BIBATL OJIHY peak-
U0, 4 aHHOH* — Apyryro. TakuM BemecT-
BOM SBJISETCA CAJHIMUJIOBAs KHCIOTA
(145); B pacTBOpe OHa BBICROOOXIAET
HOHBl BOAOPO/J4, CTHMYJUPYIOIIHE pe-
LENTOPLL KUCITOrO BKYCA, OQHAKO AHHOH
CATUAIMIIOBON KHUCTOTHI BBI3LIBAST OLILY-
IUCHHE CJIAAKOr0 BKYCA, MAacKHPYIOLLErQ
KMCIIOTHOCTB, MO3TOMY B [IEJIOM CAJlH-
IMI0BAs KHCJIOTA KAXKETCH CHAAKOif,

Pacrteune Solanum dulcamara uipecr-
HO MOJ HA3BAHMEM «CIAJKO-FOPLKUL
TAC/ICH», TIOCKOJIbKY OHO CTHMYIHpY-
€T 004 BKYCOEBIX OWIYHIEHMA. 3TO
pacTeHHe SAOBHTO.
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IHABEJIEBAS KHCJIOTA (90) C,H,0,
JIMMOHHASL KUCJIOTA (91) C.H,0,

HO o)
0) OH
(90)

lllaBeneBas KHCIOTA B 3aMETHBIX
KOHUEHTPAIMAX COACPKHUTCA BO MHOTHX
JIUCTBEHHEIX JEJEHLIX PACTEHUSIX, B TOM
yHClie B peBeHe W InnMHate., Panee
HaMAYHEM [I]aBEJIEBOM KHUCIOTHI OOLACHS-
JIM TOKCHYHOCTD JIMCTHEB PEBEHs, OAHAKO
UIMWHAT COAEPKHT HE MCHBIUE COJIeH
IIABENCBOH KHCITOTBHI M T¢M HE MeHee He
AN0BUT. OUEBWIHO, cOeAMHEHHE, ObOYyC-
JIOBTHBAIOUICC TOKCHYHOCTh JTHCTRER pe-
BCHA, €L1e NPEACTONT HICHTAQUUNPOBATD.

Absmoxkn  (mnomer  gepesnen  posa
Malus) 6oraTel  abaounoit  kucaomoii,
CTPYKTYpa KOTOPOW Oim3Kka CrpykType
UIaBeJICBO# KMUCTOTRI H OTJIMYAETCH OT Hee

CH
91)

HamnuneM rpynnapoBkn —CH(OH)—,
pa3zieiarolleH JiBe KapOOKCH/IbHbIE TPy~
npl. OwyTWB KHCHBIK BKyc #ADnoka,
BCIIOMHHUTE 3Ty MOJICKYITY.

[noaer uuTpycoBeix ocobento Oora-
Thl NUMOHHOH KHCHOTOIM; Oolbllle BCero
€e COACPXHUTCH B JIAMOHAX, 4YyTh MEHb-~
me B IpeAndpyrax W emie MeEHbLIIE - B
aneiabCHHax. JINMOHHYIO XKMCIOTY J00aB-
JSIHYT B JIMMOHAJ, U paszboOpuMBLIH JTHO-
OUTENp 3TOr0 HAIMUTKA MOXET OUIYTHUTH
KaK HOHBI BOJOpPO/a, 00YCI0BJIHBAIOLIHE
KUCJIBIH BKYC, TdK H COOTBEICTBYIOLLHE
AHHOHEI, CTHMYJIHPYIOIIIHE DENEenTOPH
ClagKoro BKyca.

XMHHH (92) C,,H,,0,N,

XHIIHH - 0eJtoe KpUcCTAJNIHYecKoe (Kak
H OONBIMUHCTBO JIPYIHX aJIKATIOHIOB*)
BEUIECTBO, KOTOPOE BBLIACIAKT H3 KOpPbI
HOKHO-aMEPUKAHCKOTO XunHO20 depesa. B
CTpPaHax, XUTEJH KOTOPBIX HE3HAKOMBI ¢
IMHASMHUAMH MANSPHH, BKYC XHHUHA W3-
BECTeH B OCHOBHOM MO HallMTKaM THUNa
MoHuK, TIDUMEHAIOIIUMCS, B 4aCTHOCTH,
st pa3baBiIeHMs JKWHA H B COCT4Be
Pa3’IMYHBIX TOHH3HPYIOUIHX HANHATKOB
[nns ycuneHuss BKkyca K HHM OOBLIYHO
NoDaBISIOT HEMHOT O JIMMOHHOM KHCIOTBI
(91)]. XuHHB BHOCHT BKJIajl U BO BKYC
APOMATH3WPOBAHHOTO BMHA THNA IHO-
6oHHe.

bonee Baxuas o0nacTte npuMeHeHHS
XHHHHA —OopLba ¢ Maaspueil —cBA3aHA
CO CHOCOOHOCTBID €ro MOJIEKYJl CBS3bi-
patbcd ¢ JJHK n tem camMniM HHrHOH-
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poBaTk ee permvKalpr. XHHHH JEHCT-
BYET TOJILKO Ha 3apaXeHHblE KIETKH,
IOTOMY YTO TIOCTEAHHE IOTMOIAIOT
XHHHH B Topa3fgo OoJbiUeH CTEmnenu.
XuHAH obnamaer Takxke obOezboimsaro-
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MM  geidcteueM. B Gonniimx  qosax
(HAMHOTO NPEBOCXOAAIMX KOHUCHTpA-
UMY B JKHHC ¥ TOHUKE) XHHUH BbI3bIBAET
COKPAIIEHHE MBIUI MATKH W CTHMYIIH-
PYET BBIKHBIILL

'YMYJIOH (93) C, H,,0,

HpoxxkeBoe Opoxelne yriesoaoB
3epHOBBIX KYJAbTYP #ABISETCA OCHOBOH
nugogapenusn. B 3ToM mpouecce cHavala
MOJIEKYTbl kpaxmana (83) 3epeH AumeHs
PAaCIICHIAKOTCA H4 MOHOCAXapHibl H
mrcaxapuasl (81) nom pelcreuem dep-
MCHTOB, HMEIOILHXCS B IIPOPOCIIMX 3€p-
Hax. DTy CTAZIHIO HA3BIBAKOT COAOMCCHUEM
(OT cnoRa «CRAaAKUE», TOCKOILKY B OT/TH-
YHE OT Kpaxmana MOHO- H JIHCaXapHibl
00MATAKOT CNAAKHM BKYCOM); COJIOKEHHE
OCYLIECTB/IACTCH B ECTECTBEHHBIX YCNO-
BUSIX, I[Ie €ro Neiblo ABnsgeTca obecneye-
HHME TIPOPACTAIOLUErO 3€PHA HCTOYHHKOM
JHEPTHHU - ITI0K030i. [IpHMepHO Takyro
*e 00paboTky npeTepneBacT pUCOBBIH
KpaxMall NPH [OIYYeHHH caxko (cax?
HA3LIBAIOT OOBIMHO pUCOBOH BOJKOH,
XOTHA MO TEXHOJIOTHH 1IPOH3BOACTBA 3TOT
HANKHTOK OTHOCHTICS CKOpee K THBY); B

ITOM Cllydae MOPEABapHTENbHBIR T[HIPO-
M3 Kpaxmaja OCYHIECTBISIOT MHUKDPO-
Oprasu3Msbl Aspergillus oryzae, pacTyliHe
Ha prce. B HeoOXoTHMBIH MOMEHT cONO-
WEHHE NMPEPHIBAIOT, 0DE3BOXKHABAA COJTOA.
Ilpu 0be3BOXHBAHNA 1TPONCXOONT TAKXKE
peaxuus Maitapa (c. 181), BHOCAUIAd
CBOM BKJ1al B OKOHYATEBLHBIH 11BET 1THBA,
[IpUYeM HAarpeBaHHe cosiofa npu Oonee
BBICOKOH TeMIIEpAType TPHUBOLHUT K TEM-
HBIM COPTdM LIHBA, HATIPHMEP K NMOPTEPY
n crayty. Ecnu Xe XoTAT DOAYYHTH
CBCTJIOC MHUBO, TO COJIOM HHOrAd orbenu-
BAIOT /HOKCHAOM cepbl. B kKoHewHOM
CYETE TAKUM TIYTEM TMOJIYHAIOT CYC.a0, HIH
C0A0008YI0 @bIMANCKY — KOHIIEHTPHPOBAH-
HLIH CHPON, OT/IEJACHHBINH OT HEPACTBODH-
MBIX BELLECTB. 3aTeM K cycy 100aBadgoT
CMONY XMeNsl, KOTopas MnpeACTaBiaseT
coboif BA3KOE Keiroe BELIECTBO, COUCP-
Kalieecs B HEKTApHHUKAX B OCHOBAHMAX
KEHCKHX UBETKOB xmelis (Humulus lupu-
lus), poacTBeHHOTO KOHOIMIE [CM. MoJe-.
kyny (153)]; xmens 6orat ropbkumH
BELISCTBAMH, B TOM YHC/IE TYMYJIOHOM H
OJIH3KMM COeIMHEeHHEM JYIYJOHOM, KO-
TOPble IKCTPATHPYIOTCH CYC/IOM H TTOAAB-
JIFKOT €0 HPECHBLIM H C1aK0BATLIA 11PHB-
kyc. Bo3mMoxHO, B cycrne 3TH ropbkue
BCIIECTBA  NPETEPHCBAOT  HECIOXKHBIC
MOJIEKYIISIPHBIE AEPErPYUNHPOBKUA, B pe-
3YJIBTATE KOTOPBIX INECTHUICHHBIA LUK
pa3pblBagICd U MpPEBpALIACTCS B MNSATH-
YJIeHHLIH U oOpasyroTea eiie 6osee rops-
KMe, 4eM JIYNYJIO0H H FYMYJOH, BEUICCTBA.
3ateM K Cyclly o0aBISIOT  JAPOXKAKH,
KOTOpbIE NPEBPAIAIOT Caxapa B 3TAHON
(27), ogHoBpeMenHo BRICBODOXAs AHOK-
cul yriaepoda. B 3asucuMocTH ot obnac-
TH peakTopa, B KOTOPOH KOHIUEeHTpH-
PYIOTCS IPOXKKU, TEXHOJIOTHUYECKHE TPO-
HECCH  NOAPA3AC/AOT HA  NPOLECCHI
«BEPXOBOro OpoXeHHS» H «HH3O0BOTO
bpoxcuua». [lepssie MpUMCEHSIOT B TIpO-
M3BOACTBE AHIJIHHCKOTO NMHBA, OTJIHYaKO-
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IIETOCH NOBLINEHHBIMA KHCNIOTHOCTHIO H
KpenocTelo, 4YTO OTYACTH OOBiACHsSETCA
JIErKOCTBLIO AOCTYIMA BO3AYXa K JAPOXOKE-
BbIM xJyicTkaM. B 0OmIMHO npuMeHscMOM
B CIUIA HM30BOM OpOXEHUH HOAYYACTCA
bornee nerkoe IHBO THONA azacep. ITO
Ha3BaHue (no-Hemeukn «lagern» oboszHa-
YaeT «XPaHUTB® WIH «BBIIEPKHBATELY)
OTPAXKACT [POLUECC OCBETJICHUA IHBA TIY-
TEM €ro BLIAEP)XHBAHHMA NPU TEMMEPATY-

HKeuckde upeTkn Xmesn (Humulus lupulus)

pe. HeHaMHOTO NpeBbINaroied TeMnepa-
Typy 3aMepiaHus.

Ecnu nmuBO OCTaBUTL HA CONMHEYHOM
CBCTY, TO HPOHUCXOAHT QOTOXMMHYECKAS
peaxuna*, B pe3yJbTATE KOTOpPOH H3
MOJIEKYJT TYMYNOHA H APYIHX, CONEpkKa-
1IIMX ATOMBI CepPbl, 00pa3yeTCcs HECKOJBKO
CEPHACTBIX coeaunenuii. OOHAM U3 1HX
arnsgeTcs 3-Metunbyrantuon-1 (129), ko-
TOPBIK B TOpasA0 OOJBLUIAX KOINHYECTBAX
BEIPa0aTLIBACTCAS B OPralM3Me CKYHca.

AKryumil, npsHbiii ¥ X0JJOAANIMA BKYC -

Kryuwid, npAHBIA U XOMOOAUTHHA BKY-
Chl ABJIFIOTCS BAPHAHTAMH XUMMYECKOTO
MoaennpoBanus Hosm. CyliecTByloT /1Ba
THNa OOJIEBBIX HEPROB: TOHKUE HEPRHbLIE
BONIOKHA THIA A [EpeJaloT CHrHAJbL
BuICTpO (CO CKOpOCTRIO 0kosio 20 M/c), a
00JIce TOJNCTRIC HEPBHBIC BOJOKHA THNA C
NEPEAAIOT CHTHAILl 3HAYMTEIBHO MEJI-
nenHee (Co CKOPOCThEO NMPHONHU3UTENBHO
1 M/c). CooTBETCTBYIOIIME CHTHAJBI Ha-
3BIBAKOT Obicmpoit. U medtenioi 00abio.
Buictpag Oonb dBrasercs peakuueil Ha
pPAHEHHC UIM HHOE NOBPEKICHHE H OObIY-
HO CTporo noxanusoraHa. Menensas
bons yacro npencraBaser coboi Tymoe
foJieBoe OwUylleHHE # OOBIMHO MEHEe

YETKO JIOKAJIH30BaHa.

(Oba yka3aHHBIX THUMA HEPBHLIX BOJO-
KOH, Kak H HCpBBl, OTBCTCTBEHHBIC 3a
nepegavyy CHrHAJIOB OUIYILEHHS TeMilepa-
TYpPbl, CBS34aHBI CO CHOHHHBIM MO3TOM;
3/]eCh OHH CTHMVIIMPYHYT HEHDOHBI, IO-
IAFOIIUE CHUTHAN B rOJIOBHOH MO3T YeNo-
BEK4, PUYEM 3TH CHTHANIEBI NoABEpraroT-
cq nokansHOH Tpanchopmauun. BaxHbIM
NIEMEHTOM TIpoliecca nepeaaud HoneBbIX
CUIHAJIOB  MBIISIETCH  B3dHMO/ICHCTBHE
ZBYX THIIOB CHTHATOB B XeaaTWHOOOpas-
HOMH 4aCTH CIIMHHOT'O MO3I'd, Ha3biBaeMOH
substantia gelatinosa. Curnansi, nocrty-
MajOIIHE 1O HEPBHBIM BOJIOKHAM A,
BO30YX)Na10T KNeTku substantia gelatino-
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84, @ CATHAIILI, TIEPENAFOIIHECS IO HEPR-
HBIM BONoKHaM C, UHTHOMPYIOT HX.
CymmapasiM 3(¢exkToM ITOTO B3aUMO-
NeACTBUA MOXET OBTh HHTHOUPOBAHME
KJIETOK, OTBETCTBCHHBIX 3a Tiepe/iaqy CHT-
HanoR A u C ¥ COOTBETCTBYHOLIEMY
LHEHTPY UX 0O6pabOTKH B rOJIOBHOM MO3I€
(Tanamycy). B obwem ciyvae MeLmeHHO "
OBICTPO NEPEAAOIINECA CHTHANBI MOTYT
B32HMOJCHCTBOBATE BEChMA CJIOXKHBIM
o0pa3zoM (IpUMepBl TAKHUX B3aHUMO1EHCT-
BHH Oyayr npmBeleHsl Huxe). Kpome
TOTO, B OTBET HA O00JieBhle CHIHAIBI
KJICTKH TOJIOBHOTO MO3Ta MOTYT Bbihg-
JATH CBOW COOCTBEHHBIE AHATKTETHKH —
mdopgumel W 3uxedpaiunes, Kak te, Tak u
IpPYyrue NpeacTaBiaaioT coOoi noaMnenTu-
api (76) (3ROOpPHMHBEL MMEIOT AOBOJBHO
UIMHHYH NOJIMIICNTHAHYH LENb, d JHKEe-
danuubl  COBCEM KOPOTKYH), BIUAIOUINE
HA NIEpeTavdy HEPBHLIX UMITYTBCOB; ICHCT-
BHC JHAOPPHUHOB M 3HKeDANMHOB HaMo-
MuHaeT aeicTsre omuatoB (149). Bone-
BBIC PELENTOPLI, HHUIMMPYIOiIHE paboty
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BCEH ITOM CIIOXHOH CHTHAITLHOM CHCTe-
MBI, T4KXC TNpPEACTaBJIAOT CO0OH BLI-
COKOPA3BETRIICHIIBIE HEPBHEIE OKOHYAHHA;
CMEMAJIbHBIX CBA3aHHBIX C HEPBAMHU 00-
JIEBBIX PELENTOPOB HE CYLLECTBYET.
Hanmporus, B opraHuiMe uenoBeka
€CTh PCUCHTOPHI ABYX THIIOB, pearupylo-
e HA TETNOBOE pa3apaxcuue. Peuenro-
Pbl NEPROTO THOA PeardpyroT Ha IOBBI-
MENHYHD TEMIEPATYPY, a pEUenTOPhI
BTOPOTO THUna (KOTOPbIX NpuMepHo B 10
pa3 Oonbiie) OTKJAHKAKOTCA HA XOJNO.
CHruanel 3THX PENenTopoRr, kak u Ooe-
BbIE€ CHTHANB!, MEPEadrOTCAd HEPBHBIMU
BojokHaMu A u C B Tanamyc*, noatomy
CHJIBHOC TEILIOBOC pa3[paAXCHHUE B KOHLE
KOHI[OB BOCOPHHUMAETCS. Kak OOJb.
Msiorue cneijyy, NpHMEHsSOLIACCS B
COCTABE COYCOB M APYTHX OJIr0[, CTHMY-
TUPYIOT DOJIERbIE HEPBHBIE OKOHYAHHS BO
pry (M B IpYIdX OprdHax), HO IHOKa
HEH3BECTHO, CYHIECTBYET /U CBA3L MEK/Y
MOJIEKYIIPHONA CTPYKTYPOH JNEHCTBYIO-
X HAa4all crielUdd M TAKOH peakiiuen.

MUIIEPUH (%4) C,,H,,0,N
KAIICAMLIMH (95) C,,H,,0,N

)
/_
O
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Hryuuit rKyC xpacHoro crpyykoBoro nepua (Capsicum) ofycnoBneH CoAEPKAMAMHCAE 8 HEM Kancaniy-
HouJamKu. ONHEM H3 OCHOBHBIX KUMCAHUNMHOWUMOR ABAACTCH Cam KAnCAHUMWA.

IMunepun - geiicTeyrolee Havamo Ge-
JIOro ¥ MEpHOTo nepua (Aro TPOIMHYECKO-
ro BLIOINErocs pacTcHUst Piper nigrum).
YepHblil nepell rof1yuyaior gepMeHTaHeH
He3penbiX NJIoA0B B IPHCYTCTBHU rpHba
Glomerella  cingulata ¢ nocneayroniei
cylwkod. benwnit neper roToBAT, ouMIMAN
CNefble ATO/BI OT KOXYpPBl M MSKOTH #
BLICYILMBAA ceMena. [TUnepuH - 31O aJjika-
oK%, upeanonaraeTcd, UYTo pPacTeHHe
BLIpaboTasio CnocOOHOCTh  CHUTEIUPO-
BaTh 3TOT &JKAJIOMA B XOJ¢ OJBOJHOLHH
KaK CPEICTBO CaMO3AILMUTLL.

ApyruM  MeHCTBYIOMIHM — HA4QJIOM
KIYUYHX ClUEUMH HBJISETCH KalCANLMH,
COACPKALIMIHCA B PAIMUHLIX PACTEHUAX
poaa Capsicum, B TOM YHCJIC B KDACHOM M
3EJIEHOM CTPYYKOBOM Heplie, a 0coOeHno
B OHOJIETHeM nepue (. annum W B
HeOONBUIMX Ype3BLIYaARHO KTYHHX [II0OLAX
Muoronerdero nepua C. frutescens. Kpo-

M€ TOro, KanCauiydH — AKTHBHBIH KOMIIO-
HEHT OBOUIHOIO clidafkoro nepua (nan-
puxu).

HeidicTene kancanuuHa (a BO3MOXKHO,
H nunepuHa) MHorocroponue. OH CTH-
MYJIUPYET BBUICIIEHHE CIIFOHBI, CIOCODCT-
BYIOILECH MRINCBAPEHHIO, @ TAKXKC CITUMY-
JIMpYyeT COKpAaLUEHHE TOJCTOH KHUIKH H
TAKUM 06PAIOM OMOTAET NPOXOWKCHHIO
IMIIH 4yepe3 xumeynuk, Kancanuuu mo-
KET BbILIBATL OWIYUIEHHA KKEHHA B
AHAJILHOM OTBCPCTHM ¥ TCHJOTel [PH
nedexanui (ONOPOKHEHHY KHIIICHHHKA).
IlpasTHoe oulylleHWe, HCNLITHIBAEMOE
nocie npHeMa CAOOPEHHOH KIyYUMH
CMenHAMYU HUIH, NPHIHCHLIBAIOCL (TIpe/-
NIONIOKUTENBHO) CIIOCOOHOCTH 3THX Be-
UIECTB, NPOBOUUPYIOIUHX 00, CTHMYH-
poBarb B TOJOBHOM MOIre YeloBeka
00pa3oBaHKe yCnioKauBarolnux aHaopdn-
HOB.

UMHIEPOH (96) C, H,,0,

/OD/\)\
HO
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XOTA B3aUMOCBSI3b MEXIY MOJIEKY-
SIAPHOM CTPYXTYpOH M DBONEBLIMHM OINY-
LICEHWsMH Be TOATBEPXACHA, 31€Ch Ha-
BCpHsKa OOJIBILYKO POJIB Urpaer Gopma
MOJIEKYJIBI, KOTOpas JOJ/IKHA COOTBETCT-
BOBATH FeOMETPHH Denka B CTEHKE OKOH-
yaHHA OOJICBOTO HEPBA: €CJIM  «KJIOW»
(ReIleCTBO) HOAXOOUT K «3aMKy» (Benky),
TO OejioK H3MEHAEeT CBOK (oOpMy H
IOCBLIAET COOTBETCTBYIOWIHH  CHCHAL
Cpasuenue GopMbl MONEKYI KanCauLMHa
(95) m uuHrepoHa (e€ro MoNeKyJsIpHAs
MoOAENIh M300PAXKEHA BRIIIE) CRUACTEThCT-
BYET B IQJIL3Y 3TOH runotessl. Obparture
BHUMAHHE Ha UX CXOACTBO; B MOJEKyJje
UMHICPOHA OTCYTCTBYIOT YTJIEBOAOPO/I-
Has OokoBas uenb M ATOM 430Ta, 4 B
OCTaJIbHOM 3TH MONEKYJILI OYeHb DIN3KM.

LIMHErepoH —KIY4HH ¥  dpOMATHLIA
KOMIIOHEHT uMbUpR, KOTOPBIN npe/IcTaB-
naeT coDOH cyxoe KOPHEBHIlE pacTeHUA
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Zingiber officinale. B umOupe coaepxkaTtcs
¥ ONU3KHe WHHIEPOHY COeNMHEHHA, OT/IH-
varolMecs OT HEro [JIaBHBIM 0Opa3zom
JJMHOM [IeNH, KOTOpas 3allUMAET MECTO
OJHOI'0 M3 aTOMOB BOJOPO/IA B KOHIEBOH
rpymine —CH; (Ba MOJIEKYiapHOH Moze-
JIW OHa HaxomutcA cupasa). B 3aBucu-
MOCTH OT COpTa MMOHPA B HEM MQXKET
MEHATBCS OTHOCHTENbHOE KOJHYECTRO
POJCTREHHBIX LMHTECPOHY COEMHEHHH.
[Ipn cyumke ¥ HU3IMENBUCHHH 3€NIEHBIX
KOPHEH pacTeHHs UcnapseTca cBoboaHan
BOJA; KpOME TOr0, OT COCCAHMX aTOMOB
yrjiepo/la 60KOBON 1eny LHHIe€poHa H ero
ananoros ormennaiorca H u OH (8 Bune
H,0), B pe3ynerate 4ero obOpasyercs
NBOHHAA CBA3L, A HOKOBAA 1ENb HIMEHACT
cBoro opmy. Ilpu 310M nIMeHdAeICcH He
TOJIBKO COCTAB, HO M BKYCOBBIE KayecTBa
AMOHpA.

MEHTO.1 (97) C,,H,,0

OH

MenTOo (MTO O3HAYAET «Macio Mi-
TbI») OCTABISET BO pPTY XapakTEepHOE
xojoaamee owyuienne. Ero Bpiaeisior
M3 ADOHCKOH mnepeunoit Matel (Mentha

arvensis); IS 3TOr0 CKAUIHBAKOT I[BETY-
LIIHE pAacTeHus, IOACYIUMBAIOT HX (KaK
CEHO) ¥ OTIOHAKWT MACNIO ¢ MapoM.
MeHTou TakkKe CHHTE3UPYIOT M3 CKMIIH-
napa (125). OH conepxurcs B CyxoH
obbranol Mste (Mentha piperita); 6naro-
naps NPUSITHOMY 3aMaxy ¥ XOJd0dgtueMy
BKYCy ero Jno0aBISIOT K CUTapeTaM,
MLUIAM M 1apGOMEPHLIM H3/IETHAM.

Ouymere xojl0aKka Bo pTy BO3HH-
Kaeg1 B CHIy TOrO, 4TO MEHTOJI ASHCTRYET
Hd T€ XE PEUuenTOphl, KOTOpHIE pearH-
PY1OT Ha UOHHKCHHYIO TeMmileparypy. B
NPUCYTCTBHH MEHTONA 3TH PeNenTophl
AKTHBHIUPYIOTCA 1Opu  00JIce BBICOKOH
TeMneparype, yeM obbruno. [TosroMy Ha
TeIUTbIE [PE/IMETh! (MMCIOILHE TeMrepa-
TYPY NOJOCTH PTa) B OPUCYTCTBHU MEH-
TONA OPranuiM YeNoBexa pearupyeT Kak
HA XOJIOJHEIE.
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Msco 4 Kapkoe

M3#co—31T0 NPEUMYIIECTBEHHO MBI-
IWeYHas TKdHbL, KOTOpas COCTOHT TJaB-
HBIM 00pa3zoM 13 OENKOB, TaK 4TO OCHOB-
HBIMH KOMIIOHCHTAMU MsCA SABJIAIOTCA
HETOYKH aMHHOKHCNOTHBIX 3BeHLER (73).
IMosToMy MHOTHE CBOMCTBA Msica 00yC-
JIOBNEHR], 110 CYTH JeJid, CBOHCTBAMH
COCTARMASIONKX €r0 AMHHOKKCNIOT. OCHOB-
HBIMH O€JIKAMH MBILUL, ABJISIOTCH aKMUN
H Mue3Wi, PACNIOJNOKEHHBIE Yepe/yIoNMm-
MHCA CJIOSMH U CKOJB3SIIHC OAMB 1O
JIPYTrOMY IIpH COKpalleHud Mbiubl. Cok-
pAUICHHE MBIIUIIhI 3AKPENIAETCA 3a CHCT
BPEMEHHOT0 00pa30BaHUS XUMHUYECKHX
CBA3eH MeXIy NByMs Oenxamu. Meitiey-
Hbie pUOPHIIIBI, COOEPKALIME MOJICKYIIBI
AKTHHA U MUO3UHA, U MRIITICYHEBIE BOJOK-
Ha, COCTOAIIME W3 MHOXKecTBa (Gudpuii,
OKDYXEHBl  COCOWHUTENbHOH  TKaHbLIO,
KOTOpas IpeACTaB/IseT COOOH ITaBHBIM
obpasoM ©Ocnok koarazen. Tlonobublil
KoJularciy Oenox sBngeTCs OCHOBHBIM

CTPYKTYPHBIM KOMIIOHEHTOM NOCTYHako-
IIAX B pOAAXY ryOoK (mpejcTaBUTENeR
Demospongiaec Tuna Porifera):

KJacca

Coe/IMHUTETLHBIE TKAHH OPraHHIMOB XHBO THBIX CO-
CTOAT B OCHOBHOM M3 KIIETOK, HABKIBACMEIX Pubpo-
Oaacmamu. Pubpobiactet cunTeIMpYIOT DEllok TPO-
HOKQTACCH, DY ROMMMEPU3aLNN KoToporo obpa-
4yCTCA  KONJIATEH —CaMblil  PacHpocTpaHeHHEd B
OpraHM3IMax KUBOTHHIX Gcnok. Ha murpodoTtorpa-
(M¥ NIOKalaHa HeperyJspHAs CeTh KOUTAI€HOBBIX
HHTER, B KOTODYK BEKItOueHb (ubpobiactsl.

NMEHHRO Bnaromapst eMy ryOkH HACTONLKO
KECTKHM M XPANIEBATRHI, YTO WX [QYTH
HEBO3MOXHO pa3keBaTh. Mplup psid
COOEPXKAT O¥CHb MAjlo KonjareHa o
NO3TOMY MACO pblO oueHb MaTkoe. [lpn
o0paboTke kunsmwe#d BOJCH KONJIATEH
IIPEBPALIACTCS B MHCEAAMUN.

JJ1s coKpalteHus MBI, HeobxoanmMa
JHEPTHA M COOTBETCTBYIOIIME CTHMYJ.
Hcnons3yeMblil HCTOYHHK 3HEPTHM 3ABH-
CHT OT TUNA MBIIIL ¥ BJIIMACT Ha BHCIUHHMN
BHJ, Msca, OCOBENHO Ha ero  uBer.
CymecTByroT ABa THIA MBIUCYHEIX BO-
JIOKOH —OLICTpble M MEUIEHHbE. DBBICT-
phleé MBIECYHEIE BOJOKHA (HA3LIBACMBIC
TAKKE Oeabimu 60A0KHAMU) CIYXKAT s
OLICTPRIX TRMXEHUH, 2 B KAYECTBE HCTOY-
HUKA 3HEPIHA HCIOJB3VIOT YIJICBOMMI,
ocobeHHo 1Ko3y (79). Nnokosa coaep-
KATCS B CBODOAHOM BHJAE B KPOBH, 4 B
KJIETKAX —B B#JE [JIHKOreHd M MOXET
UCNONL30BATLCA OPTAaHU3ZMOM JIaXKE B
OTCYTCTBUME KHUCIOPOHA (XOTS M He CTONb
apdekTuBHO). MeaneHHbIE MBILLCHITHIE
BONOKHA (Ha3bIBACMMbIE TaKXKE KPACHbIMU
GOAVKHUMY) CAYXKAT I OCYHIECTBICHUA
JUIMTEABHO MOIEPKHBAEMBIX ABHIKEHHH.
MCTOYHMKOM 3HCPIHM [IJ1s1 MEMJICHHAIX
MBI CAYXAT 3anacel xupa (36}, ans
YTUAH3AUMKE KOTOPOTO HEOOXOAHM KHC-
Jgopoa. IToatomy nocrasisgeMbiit kKpoBo-
TOKOM KHCNIOPO/T JIO/DKEH XPaHUTLCA B
MC/IJICHHbBIX MBILLUEYHBIX BOJOKHAX C TEM,
4YTOOLI MbILINBI CMOTJIR Oh1 DYHKIIMOHHK-

A poBaTh XxO0Ta OBl OYEeHb OrpPaAHHYCHHOE
: BpEMSl, C/TH CKOPOCTDb NOOAaYH KHCIOpO/a

HE YMOBMIETBOPAET MATPeOHOCTH NOA-
JICPXKHMBACMOT O ABWXCHAA. Poib XpaHH-
TENS KUCJIIOpONa BBLIMOJHAET Apyroi Ge-
JIOK — MUOQ2A0DUH, OYEHbL TOXOXHH 110
CBOCH CTPYKTYpPE Ha NIEPEHOCYUK KHCITIO-
pona-remornobun (c. 110) u coaepxa-
HHH B LUEHTPE CBOCH MOJIEKYJBI aTOM
xese3a. KpacHBIR OKUCHEHHLIH MHOIIIO-
OUH O0YCIIOBNMBAET OKPACKY MEAJIEHHBIX
MbILUEYHbIX BOJIOKOH, B TO BpEMS KaK He
HYXJAIoWKuecs B 3andcax KHCIOpoda
OBICTPBIC MBIILICYHBIC BOJIOKH2 HAMHOIO
CBETJIEE.
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Besoe @ kpacHoe Msco (31eck MOkasaHH peiba u
MEJUIEHHRIX MBILEYHEX BOIOKOH.

Ckenernele MplLUObl pbib {ocobesHO
TPECKH, KOTOPas OONBIUYIO YACTh KU3HH
NPOBOAUT, JIeKa HAa MOPCKOM JIHE)
MOCTPOEHBI B OCHOBHOM U3 ObICIPBIX
MLITIEYHBIX BOJIOKOH, MTO3TOMY MACO phib
BCerdd MMeer OJieTHYIO UJIHM Jaxe Denyro
OKpAacky. Y MOYTH HE YMEIOILIMX JNETATh
HUBNIAAT KPBUJILY HCPA3ZBUTLI, TO3TOMY HX
TPYJIHBIE MBLITHIEL Denble, 2 MBIULL HOT
HUMEIOT PO30BaTyKY OKPACKy. KPOME TOro,
B HOr4X ULBIMAAT cojiepxurcs Oosblue
XHpa, MOTOMY 4TO XHUP ABNACTCH TOILIH-
BOM JUISi KPACHBIX MBIILEHYHBIX BOJIOKOH.
JMKkAM nTHHAM, KOTOpEIE TIPOBOAAT B
BO3/IyXe 3HAYUTEIBHYIO Y4ACTh CBOSH KM3-
HH, HEeoOXOJMMBLI CHJIEHBIE T'DPYAHBIE
MLINTIBL, CIOCOOHBE AddekTuBHO pabo-
TATh JOCTATOYHO AOJTO; N0 3TOH NPHUYH-
HC Takue MBIIIOBl COMEPN AT MHOIO
MHorJIOOHHA. MBIIULl  OONBLIIHHCTBA
OJOMANTHEHHBIX XHBOTHLIX TAKXKE COAEp-
AT MeEAJICHHBIE BOJIOKHA M MO3TOMY
HMCIOT KpacHYl oOkpacky. Hbipstomum
XHBOTHBIM, OCOOEHHO KHMTaM, HeoDXO-
UM oveHb OOMBILON 3amac KHC/I0pOAA;
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COBANMNA) OTAUYAIOTCH

COOTBETCTBEHHO H MSACO KHTOB OYEHB
TEMHOE,

[locne cMeprd XKUBOTHOTO MHOTO-
Oul TepAET CROM KHCIOPO/ M CTAaHOBUTCH
cBeTnO-po30BbiM, [lpu xapeuuu wmsca
MHOTJIOOMII  KOPDHYHEBEET,  TIOCKOJIBKY
COJepKALIeecss B HEM XKEJIE30 OKUCTACTCA
H B 3TOM COCTOSSHHUM TOTJIOINAET CBET C
HHO# AnuHOM soanwl*. [1pn upurorosne-
HUH BCTYMHBl H HEKOTOPLIX UPYTHX MAC-
HBLIX MPOAYKTOB MOJIEKYJIbl MHOTIIOOWHA
3aXBATbIBAIOT HATPUTHBIA HOH (NO3) u
HIMEHAIOT CBOH TIBET HA PO3OBLIH.

Kynunapuas obpaborka CORpoOBOX-
MaeTcs pacllenyicHdeM De/IkOB M JIpYyrux
COCTaBHBIX YacTed Mbil Ha Dolnee men-
KHe (QPAarMeHThbl, UYTO BbI3BIBACT H3MEHe-
HHC BKYCA M 3anaxa. HexoToprie u3 3rax
($PArMEHTOR HACTONBLKO Malbs, 4T0 0bsia-
JAKOT 3aMETHOM JIETYYECTBIO M NOITOMY
BJIMSIIOT HA 3dMax MacHoro bmona. Yacth
JTUX HeDOnbMIKHX MOojlekyn obpasyeTca U3
BeliecTsa, HasuiBaeMoro AT®, ¢ koTopo-
ro Mbl M HAYHEM Hall pacckas.
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AJAFHOMMHTPHOPOCPHAT (98) C,,H,,0,,N;P,

Monexyna ancHo3uHTpUochaTa
(AT®) xaxeTcs NOBOJNLAG CHOXHO#, HO
€€ MOXKHO NpeACTaBUTh cebe Kak covera-
HHE Tpex 0o0jee NPOCTLIX KOMNOHEHTOB.
B wenrpe Monexynnl AT® B BHIE UaTH-
9JICHHOTO KQJblia, HaNOMHHAIOLIEIO OM-
HY 43 GopM Monexyan ppykToisi (80),
HAXOMQHTCH 3BEHO caxapa pubozer. C HUM
CBSI3aHBI ABA APYIUX XOMIIOHeHTd. OnuH
M3 1IMX COCTOWT M3 COYJICHCHHBIX MATH- H
INECTHUYJIEHHOrO KOJIEH, TIOCTPOCHHBIX H3
aTOMOB YIjepoJa M azoTta. Taxue rpyn-
OHPOBKR B 00lEM CIyyac Ha3bBAOT
OCHOBAHUAMY, @ WMEHHO JTY IDYNmy-—
adenunom. MONEKYTILI, TIOCTPOEHALIC W3
OCTAaTKOB pHOO3bl B OCHOBAHHSA, HA3bI-
BAlOTCH iyKaeazudamu. [Apyroit aromM pu-
003HOrO KONbIA CBA3AH C LENOYKOH H3
Tpex ¢ocdarupix rpynn. Jra genoyka
ABNACTCA HOCHTENEM TEX BaxHEHIIHX
csoticTB ATdD, xoTOpHIE paccMATPHBAIOT-
Cs 3/1ECh.

Copepxatuiica B 60JbII0M KOJIAYE-
¢rBe B mbilinax AT@ -0oaHO M3 caMBIX
BRXHBIX N5 XHBBIX OPrasU3IMOB Bel(c-
ctB. AT® npeacrapnsct COOOH roToBwii
HCTOYHMK JHEPTHH IS OCYLIECTBJIEHHS
OHOXMMMYECKHX  peaknmil, HanpuMep
peaknyid, NPOUCKOASINNX NPU CoKpalle-
HUH MBILIL BO BPEMSA NOAHATHS [py3a.
XKuBbie oprann3Mul Mcnonb3ywT ATO u
BO MHOTHX RPYIHX CAydasx, B TOM YHCIE
B META0ONIM3ME NUIIM, MPH TIOCTPOCHHH
o¢nxoB Ha marpate JAHK, B oGecncuenuu

3HEprued NpOoUECCOB, NO3BOJIKIONIHX HAM
BHICTH 3TOT MHD H Pa3MbLILLIATL O ETO
cynpbe. B cyimHocTH, Be3ne, rhe €CThb
KW3HbL, NpHACYTCTBYET M AT®. YHuBEp-
cuibHOCTL AT® 00LACHSET, 1OYEeMY
dochatel HEOOXOMUMBI I8 MHTAHUS
pacTeHdd W XMBOTHBIX. IIpomssonsmas
¢ochaTHuie  ynoOpeHMss  NPOMBIIIIEH-
HOCTBL, IO CYTH [Aekd, NPEeBpPalldeT Hc-
KOIIA€MbIE OCTATKM CKEJIETOB WUBOTHBIX B
ycBauBaeMble drocdopcomepxaiimne coe-
AMHEHUs, oOecleurparomue cuuTes AT
B XHBBIX PACTYUMX KJETKAaX PacTeHWH.

AT® poinoaHseT CBOW QYHKIHIO
nyTeEM OTIHIENIEHHST KOHIEBOH ¢ochaT-
HOH [PYyNILl 10 KOMAaHAE COOTBETCTBYIO-
mero ¢epMenTa; NpH ITOM OJJHOBPEMER-
HO BBICBOOOXIAETCA IHEPIUs, HEOOXOAH-
Mas (IS OCYLWICCTBJICHHS JIPYTHX peak-
IAH, BAIpUMep ToCcTpoeHns Oeiika (76) u3
aMuHOKHCOT (73) MM cOKpalleHUsA
MBIULLL. OTinensieHdad focdarHas rpyn-
ffld 3aTeM BHOBL IIPHCOEIMHAETCR, 00pa-
3ys AT®; npy 5ToM UCHOABL3yeTCs IHep-
TUs, BEICBOOOXKAAIOIIAACA IPH 1IEPEBAPH-
sanun nviM. Iocne cMepTy peredepanus
AT® npekpailaercs ¥ MBbIllbl 3aKpei-
JIAIOTCH B COCTOSHUH MPYNHO20 OKOUCHE-
nus (c. [23). OxoueHeBue HacTynaer
ovicTpee, ecnd 3anackt AT uyacruyHo
HCYCPNaHbl B npeacMepTHo# 6opLbe wiu
AAXe eCNY CMEPTH NpeAIeCTBOBAIO COC-
TOAHHE BO30YXKAEHUS.
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HHOIMHMOHQ®OCDAT (99) C,oH,;O0,N,P

ITocne cMeptH oOpramMaMa, Korja
cutes AT npekpawaerca, ero pasno-
KEHME HC OCTAHABIMBAETCA HA CTAJUH
OTIHIENNEHUA O7HO#N ¢dochaTHOR rpyniy-
poBkH. IIpyu 3TOM chavana OTIIEIIAIOTCS
ase dochatubie Tpynnw u obpasyercs

O
-0—P—0 <N N
(l)__ O N N )

OH OH

aieRo3uHMOoHodoCchAaT; 3aTEM B MOJIEKY-
Jie HOCNCIHETO OJHH M3 aTOMOB 430Ta
3aMEeIACTCH HA 4TOM KKCIopona. Takum
nytem o0pasyercs MONEKYNA UHO3IHH-
MoHopochata (MM®) - Bewmtecta, BKyC
KOTOPOI'O CJICTKA HATOMMUHAET BKYC MsCa,

MOHOHATPHEBAS COJIb FIYTAMUHOBON KUCJAOTHI (100)

C,H,0,NNa

Orta GenkoBas AMHHOKMCIOTA (TJIyTa-
MUIIOBdsl) Doslee M3BECTHA B BHAE MOHO-
wampuegoti coau (MHI'). MHI obpasyer-
CA PR CTAPEHHH MAC2 B PEIYNhTATE
padnoxenus Oenkos. Ilonobno HNMP
(99), cama no ccoe MHT obnamaer nuiun
cnabo BBIpakeHHbIM BKycoM Msaca. Ha-
IIPOTHB, CMECh 3THX JBYX BEILUECTB MMEET
O49¢HbL CHJILHBI MACHON BKyc; bo.ee
TOTO, WMEHHO 3TOW CMEChI0 B OCHOBHOM
H 00ycnoBien BKyc maca. MHT™ neinessie
U pocrynHee MM®: ee vacto goBapagioT
B MSCHKIE MHIUEBbIC NPOAYKTHL /1A YIIy4-
IICHUS: BKYCOBBIX KauecTB. ITo-BHauMo-

HO

NH,

My, MHT nosbimaeT 4yBcTBHTEIBHOCTD
PEUETNITOPOB COJIEHOIO M TOPBKOTO BKYCA
A3plka (c. 132), HO TOUHBIA MeXaHHIM ce
JEHCTBUA NOKA HE YCTAHOBJIEH.

Pa3sgple nMIUEBLIE TPOAYKTHI COMAEp-
#*aT MHT ¢ UM® B pasznuuysbix oTHOLUIE-
HUAX, COOTBCTCTBEHAOQ OHH OTJIMYAIOTCH
H 1o BKycy. B rossyiuHe B JBa pasza
boasme MHT, uyeM B cBuHHHE, & TIO
coaepxaHuw UMD 3Tt 1ipoaAyKTHI NOUTH
He paznmdarorcs. [ puOBI Taxxke GoraTol
OenKaMu, COACPXAIIMMY ITYTAMUMHOBYIO
KHCAIOTY; 3THM U O0BACHAETCA UX Cnadnlii
MSACHOH NIPUBKYC M HX CNIOCOOHOCTD Yiiyy-



DTH BelleHkd { Pleurotus ostreatus) 00 BRYCY C/ICTKd HAOOMUMHEAIOT MACO, NOTOMY 4T0 Oenku rpiubon, kak H

Genkw Maca, GoraTsl r1yTAMHAOBOH KACIOTOMH.

1MAaTh BKYCOBbIE KadecTBa OONBIUMHCTBA
Omron.  Msacuctoe  cniopoobpasytolee
NJI0QOBOE TeNo TrpufoB, KOTAPOE MBI
yitorpeGiaseM B mUMly, HA3KBAIOT Haiu-
OUOKAPNOM.

Xors OOJIbLIMHCTBO MHKPOOPraHU3-
MOB TUIATEJTRHO DEPETYT CBOW Jparoien-
HbIE A30THCTHIE COCAUMHEHHS, HEKOTOPLIE

wTaMMel DakTepuil (B ToM yucie Micro-
coccus WM Brevibacteriumj B Oorato#
amMuakoM (7) cpede BbLAECIAOT B JTY
cpeny TJIYTAMHHOBYO KHejoty. Takas
«hepMeHTaIMs» AMMHAKA SBITACTCH CCH-
yac OOBIYHEIM OPOMBILLICHELIM MeTOOOM
nonyuenus MHI
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CEPOBOAOPO] (101) H,S

Monekyna cepoBoJlopoJa—3ToO Cep-
HUCTBIA AHANOr MOJIEKYJNIbI BOABL (6), B
KOTOpO# HEHTpaNbHLIH aTOM KHCIOpOAd
3AMCHEH HAa aToM cepbl. Takas Hecnox-
HAA 3AMEHA MPUBOIUT K NOPA3UTENbHOMY
u3MmeHenuro cBoiicTs. [lpexkae Bcero ot-
METHM, YTO CEPOBOAOPO — ATOBUTHIM a3
C OTBPATHTENEHLIM 3amaxomM. OH siBIsieT-
Csl Ta30M LIPH KOMHATHOH TeMmepartype,
Tak Kak OONbIIMA aTOM Cepel, AAPO
KOTOPOTr'0 3KPAHWPOBAHO /1IEKTPOHHBIMH
o000JIouKaMu, meHee dDDEKTHRHO MPUTH-
ruBaer oaexTposHsl. llo 210l npuuune
A/1pa aTOMOB BOJOPOAA B CEPOBOAOPOIE
MO0 CPABHEHHIO C BOJOH B MeHBbIIEH
CTEneHW ODHaXXeHbl M HAMHOIC Menee
OXOTHO YHACTBYHOT B OOpa3oBaHuM BO-
AOpOAHBIX CBH3CH, & CJACAOBATCIIBHO,
MOJIEKY.IBI CEPOBOAOPOAd B MeHbINeH
CTElEHHW B3aNMOJCHCTBYIOT JpPYr ¢ IApy-
TOM W MOI'YT IBMI'@1ThCsl HE3ABHCHMO, YTO
XaPAKTECPHO JUIS Ta30B.

[Tpnunny HeupHsTHOrO 3anaxd cepo-
BOHOPOJA U MHOTHX JIPYTHX JeTY4YHX
CEPHHUCTBIX COCIHHEHUH OOBSCHHATHL TPYH-
Hee (cM. c¢. 146). HeobBxoanMo oTMETHTD,
YTO 4ENIOBEK JOBOJBHO OBICTpO Tepset
CNOCOOHOCTh OLIYUIATh 34MAX CEPOBOIO-
pod; 3TO OYERB OMIACHO, TaK KakK cepo-
Bonopoj Oojee SAA0BHUT, YEM N4XC LHa-
nuctei Bonopoa (104). Uro xe kacaercs
janaxd, TO HE HUCKJUYEHO, YTO B 3ITOM
OTHONIEHHH CEPOBOAOPOJA AHAIOIHYEH
BOIC! MBI HE OIIYIMACM 3driaX BOABI
TONLKO [OTOMY, YTO IPOMUTAHBI EHO C
MOMEHTA 3a4aTUH U O CAMOH CMEPTH.

CepoBoaopoa obpasyercs npu pasiio-
KEHUH COMEPKALIMX ATOMBI CEphl OENKOB
ITOCIE CMEPTH OPralu3Ma HIIH B npolecce
KyJuHapHOH o0Opaborku. OH uUMeeT Xa-
PAKTEPHBIH 3amax TYXJBIX SHll, 4 B OYEHb
HeOOJIBIIKX  KOHLEHTPALMAX ~ [IPUATHBIH
3aMax CBEXECBAPEHHBIX SMIT; CEPOBOMAO-
pol, IOeHCTBUTENBHO, 0Q0pa3syerca MpH

10-1204

[Mpunanumc x dpunameATam Beggidtoa, pacTyllaM B
TENABIX NPAOPEKHBIX OKEAHCKHX BOJAX, GAKTCPUH
MBIIAT ¥ TMHTATCA PACTBOPCHHBIM B BOJIE CEPO-
ROJIOPO/IOM.

pasjokeHHH OoratTelX cepoil Monekyn
Ocoka gUYHOTO anbOyMuua. JIpyram
NPH3H4KOM TIPHCYTCTBHS CEPOBOAOPOAA
SIRTAETCH CRETIIO-3€7IeHas OKpacka Ha
[PAHUIIE, PA3ACIIAIOUICH OCNOK H XKEJTOK
BAPEHOTr O dHlld; OHa OOYCIOBIEHa CYJb-
$dugom keneza, oOpa3yroOUUMCA NPH
B3aUMOICUCTBHH CepOBOJIOpoAa (BBLOE-
JISIONIETO U3 ANLOYMHAHA) C XKeJIe30CoAe-
Kalumu denkamu xelrrka. CepoBojiopon
pearupyeT ¥ CO MHOTHMHW JpPYTUMH coe-
OUHEHUSMH, OOpa3’yrILUEMHCA TPH TEp-
MHYECKOM Pa3J/IOKEHHH (B TOM YHCE MPH
KyJIuHapHOH obBpadoTKe) MHUIEBHIX HpO-
OYKTOB, B PE3YJIbTATe Yero BO3HHKANOT
MHOPOYHCJICHHBIE PYTHE BElIecTBa, 00-
NAJAFOIIHE  CHEHH(GHYECKHM  3aT1aXOM.
3Ty BeliecTBa BHOCAT ocobeHHO OO0Jib-
oM BKAAA B 3anax d BKYCOBBIE KAYeCTBa
HKAPECHBIX LBIILISAT.

CepoBoOPOT MOXET NPEBPANIATLCH
B IEMEHTAPHYK CEpY aHAJOIM4HO TOMY,
KaK BO/1a OBLMA ¥ OCTAETCAd HMCTOYHHKOM
armocteproro kucnopona. [Ipumepso
TAK XK€, KaK NMAHOOAKTEPHH HAYYHJIUCD
OTPBIBATH ATOMbI BOJOPOA OT MOIIEKY.I
BOABl M BBIAEJNATH ra3000pasHeld MoJie-
KYJISAPHBI KHCIIOPOA, TaK M MypnypHbIe
cepodaktepur (Rhodospirillum  rubrum)
npuobpean  cnocoOHOCTh  OTILELIATD
aTOMBI BOJOPOA4 OT MOJIEKYJT CEPOBO-
nopona. Ilpu 3rom obpa3yercs Takxe
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TBEpas 3eMeHTapHasd Cepa, KOTopas He
MOXCT YJIETY4uBATLCA TOJO0OHO Tra3o-
00pa3HOMY KHCTIOPOIY R IOITOMY HAKan-
JIMBAETCA B BHJE 3anexeil. Takue 3amexu

OTXOJOB JXN3HEZeATeNbHOCTA Oaxrepuil
PaHbILE CHYXKRIH HCTOYHUKOM IPOMBIII-
NEHHOH AOOBIYK CEPbl.

AKPOJIEHH (102) C;H,0

CHO

ANbJErug  8KPOJIeMH IIPEACTABSET
0005 GeClBETHYIO METYYYIO KUJAKOCTD C
enkuM sanaxoM. On obpa3syercs npd
TEPMUYECKOM PA3JIOKEHHH COAEPKAIMX-
Ccs1 B Msace xHUpHBIX kucnor (36). Iloa
BJIASHHEM BBLICOKOW TEMnepaTypbl OT
HKHPOB  OTHICIVIAIOTCH  JLNHHHONICMOYEY -
Hble XHPHARIE KUCJIOThI, 4 MOJIEKYJIA [/1H-
LUEPHHA TEPSET LABE MOJIEKYJIBl BOJIMI,
ofbpaszys akponeuH. EmxuM 3anaxom

aKpoJcHHA B H0ABLIOER CTeneHu 00yCloB-
JIeH apoMal %apKoro, MHOTHe HaxoMdsiT
€ro TIpHATHBIM, AKDPOJIEHH HETPYIHO
OOHADYXHUTE B JpeBeCHOM JAbiMe. On
BHOCHT CBOH BKJAaJ ¥ BO BKYCOBBLIE Ka-
YeCTBA KAPaME/U, KOTOPYHO UOTOBAT My-
TeM HATPEBAHUSI H YACTHYHOIO pPazyoxe-
HUs caxapo3bl (81).

B /peBecHOM [bIMe€ COJEpPXHICA H
npocreHUiMil M3 aNbAETHNO0B ~ popMasib-
Rerun (29). Cne3oToduBoe  IeWMCTBHE
JIbIMA OTHACTH OOBACHSICTCH WMEIHO IPH-~
CyTCTBHEM (hopManbaeruna, a OakTepH-
OuAHBIA 3pdekT 3TOro ambjleruja cuo-
coOCTBYET JIyYlIEH COXPAHHOCTH KoIde-
HBIX NMHUIERBIX IIPOAYKTOB. B aeiMme co-
Jepxarcs Takke ¢QeHONb¥; OHH JeHCT-
BYROT KaK aHTHOKCHAaHTel (42) H Ipe-
JOTBPAIAIOT OKUCICHHE XHUPOB MO JeH-
CTBMEM KHUCJIOpOJA BO3AYXA.

DpyKTHI M APYTHe NHIHEBbIE MPOYKTHI

BxycoBble kadecTBa muimeBoro npo-
AYKTa ONpeJeNftoTcs OTKIMKOM Opra-
HHU3Ma Hd JBC XaPAKTEPUCTHKH ITOTO
NpOJlyKTa, CBA3AHNBIE C €ro XMMHYECKOR
NIPHPOJIOH — COOCTBCHHO BKYC W 3alax.
Yro kacaercs BKyca IPOAYKTOB, TO €r0O
Mbl PACCMOTPENH B NPEALIAYLIEM pa3jie-
ne (c. 128); 3aech ke OCHOBHOE BHHMAHUE
Bynetr ymenewo 3anaxy. Oprasnt obomns-
HHSl BCEX KMBOTHBIX, Iaxe 4YenoBeKa,
FOpa3o YyBCTBHTENBHEE, yeM BKYCOBBIC
oprausl. [ToatomMy 3anax gsnsercs onpe-
ACNAOMEH XAPAKTEPHCTHROH BKYCOBBIX
Ka4eCTB [HIIHA.

NMroboe BewmecTBO 00nagaeT TeM M
HHBIM 3a0dXOM TONBKO B TOM Ciy4ae,
 €CAM OHO CnOCOBHO BO3BYXI4aTh 0O0HS-
TCHAbHBIE HEPBHBIE OKOHYaHMUS B HOCY. Y
YEJIOBCKA JTH LICPBHBIC OKOHYAHUSA pacro-

JIOKEHB! B XENTO-KOPHIHEBOM 3npTENHR*
Ha (UIOIAdM OKono S5 cM?, Monekynsl
MEPEHOCATCH K HEPBHBIM OKOHYAHHSIM
BHXpEBBIMH (He HanpapleHHBIMH) IIOTO-
KaMH BO3M1yXa, HCKJIKOMEHHEM M3 ITOro
IpaBdiia MOXET OBnIThL TONLKO HaMepeH-
HOE B/IbIXaHUE 4Yepe3 HOC.

Jamax o4eHb cnenuduet: B OOOHAHHHE
YY4CTBYIOT OKOJIO 30 MJH. penentopos
OOOHATENBEHOTO MUTEIMSA, KOTOPBIC IIPE/-
CTaBJisI0T CcO00H OrojeHHblE HEPBHBIE
OKOHYAHUS. JITHM 00OHAHHE OTIIHYAeTCH
OT BCEX APYTHX YYBCTB (34 HCKJIFOYCHHEM
OLIYLUEHHST 0O0JIM), B KOTOpPHIX B
KadecTBe Oydepa MeXAYy BHEUTHUM MH-
POM M HEPBHOM CHCTEMOH MCIIOJIL3YETCA
TOT HIH HHOH MeXaHu3M 1npeobpaszoba-
HuA curdHana. llpn oboHARMU, HANPOTHBE,
HCPBHAs CHCTEMa HaXOJAMTCA B Hemocpes-
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Muxpodororpadus ywacrka nopepxuocTd 06oHA-
TeJBHOrO JIUTENINS B BepXHeif yacTH noca. [Moxo-
XHE HAd BOJOCKH XIYTHKH TAHyTCS H3 Tellen, Ha-
XOJAIUMXCE TION HOBEPXHOCTHLIO NYKORKUEOOPAIHBIX
OpTdHOR - OOOHATENBHLIX TY3bPLKOB

CTBEHHOM KOHTaKTe C RHEIIHHM MHUPOM; B
CYUIHOCTH, TOJIOBHOH MO3r HMeET nps-
MO# BBIXOJ B OpraHbi OOOHSHHA, T.€. B
HOC, 2TOT (aKkT TOBOPHT O TOM, 4TO
OOOHSHUC SBINCTCS OJAHMM M3 CaMBIX
JPEBHUX K TIPAMHUTHBHBLIX 4yBcTB. Kpome
TOro, 00OHAHKE TECHO CRA3AHO (MO MEHb-
LmIell Mepe B CMBICIEC NPOCTPAHCTBCHHOR
OJIM30CTH LIEHTPOB NepepaboTKH CHrHa-
JIOB) € OAHUM U3 HauGoJiee DPUMUTHBHBIX
OT/JICIIOB MO3Ta - AUMOUYECKOU CHCIMEeMOlL,
LHEHTPOM YIPABJIEHHUS IMOIUSIMH. DTHM
MOXHCO OOBSCHUTE MOINHOE, YACTO HO/I-
CO3HATE/ILHOE BJIMSHHE 3dMAXO0B HA COC-
TOSIHAE 4YEIIOBEKA.

O6nagaiomue 3andXoM  MOJIEKY/bl
HAa3BLIBAIOT odopuseKkmopamu, 0dopugdopa-
mu A ocmodopamu (OT AHITUHCKOTO
WM TpeuecKkoro <CliOB3, O3HAYAIOLLETO
«3amax»). OgHako B3aMMOCBA3bL MEXAY
HX MOJIEKYJSAPHOH CIPYKTYPOHd U BbI3bI-
BAEMBIM UMM OINYIleHHEM 1e BIOJIHE
acHa. TlousTHO, 4tOo ocModop AOMKEH
OBITE JIETYYHM, HHAYE OH IIPOCTO HUKOTAA

Qe

_me podepeTed 10 Hoca. BrophiM TpeGoba-

HUEM, TPEOBSBISEMBIM K ocMmodopy,
ABIAACTCST XOTS Obl HEOOJBILAS PACTBO-
PHMOCTE B BOJE; B MPOTUBHOM cilyvae OH
He OYIET pacTBOPATLCSK B CAu3U, KOTOpas
upeacTasnser coOOH BOAHLIH pdacTBOp
OEJIKOB M YIIeROJOB, BhIJIEIISEMBIR KJIET-
KaMHM 00ORATENBHOTO JMUTE/IUA, U KOTO-
pas IOKPLIBAET HEPBHBIC OKOHYAHUS. DTO
TpeboBaHUE, OTHAKO, HE CTOh OYEBUHO,
HOTOMY YTO OPrdHUYCCKHE MOJICKYJIBI
CIM3M MOTYT 00J4JaTh IOBEPXHOCTHO-
AKTHBHBIMH CBOUCTRaMHW (c. 78) u nmepe-
HOCHTDb HEPACTBOPHMBIC MOJICKYJIbl YEpes
BOAHBIM pacTBOp k peientopaM. OcMo-
dop JOIDKEH Takke, BEPOATHO, B3AHMO-
JcACTBOBATL € OCIKOBOH MOJIEKYIION,
HaXo[qUICHCs B OOOHATENBIBIX HEPBHBLIX
OKOHYAHHUAX, M3MCHATH ¢¢ GOPMY U Ta-
kM 00pa3oM CTHMyNMpoOBaTh MHO/A4y
CUTHAJIA OT HEPBHOM KJIETKM B TOMOBHOM
MO3I.

YrcTO0 YMO3PHTENBHO TIpEACTABIACT-
Cf RIIOJHE BEPOATHHIM, YTO MEXAHU3M
B3aMMOAcHCTBHA ocMobopa ¢ OenkoM
HEPBHOTO OKOITYalWa OCHOBAW Ha TOM xKe
MOJIEJIU 3aMKa U K/IKo¥a, KOTopas omnpe-
JIENSCT BXKYCOBBIE OILOYIIEHHS, T.€. K
JaHHOMY OeJIKy MOXeT IPHCOeIUHKThCS
TOJIBKO MOJICKYJIA ONIPEACICHHOMN (hOPMbI,
IIPHYEM 3Ta (DOPMA B HEKOTOPLIX OTHO-
IIEHUAX /IOJDKHA COOTBETCTROBATH (hopme
OenkoBoro peuentopa. I'lpoeepka u za/ib-
HEHILee pa3BUTHE ITOH THIIOTE3B! 3aTPY-
HEHBI TEM OOCTOATEIIRCTROM, YTO CYILECT-
BYET OUCHbL MHOIO Pa3/INYHbIX 3a0AXOB H
COOTBETCTBYIOIIMX OCJIKOBBIX 33aMKORB-
peuenrtopos. HM3seectHo 30 pazau4HBIX
THNOB AaHOCMMH —Y4CTHYHOH NOTepH 000-
HANKSA; OTCIOHA CIEAyeT, YTOo B ODOOH#A-
TEILHOM JNUTEJIMK CYLUECTBYET HE MEHee
30 paznuudeix penenropos. I1promam-
XEHHO BBIACHEHBI (OpMBI psijaa peuen-
TOPOB, NOKa3aHHbie Ha pucynke. Jns
HHHITAIPOBAHUA COOTBETCTRYHOILIETO CHT-
Halla AocTatouHo, urobul fopme peuen-
TOpa OTBeYasia TOJILKO 4YacTh MOJEKYJIBI
ocModopa; Dosiee TOro, €CM MOJICKYna
ocModopa IocTaTOuHO I'MOKa, OHA MO-
KET BIAUMOJIEACTBORATH C HECKOJILKUMH
PElENTOPAMM, BhI3BIBAS OLIYIIEHHE CMe-
IIAHHOIO 3aIraxa.
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CNAAK 0-APOMATHHECK WA

HoD TaNK HOBLIA

wamMdopHElA

MICMHUHDBLIA u TPHBHpA

Enkuir ® THAOCTHLIK 3amMaxu MeHee
crieiGHuHbl, 4YeM JPYrue; OULYIICHHUE
ITHX 32MAaX0B MOXET LIEPeJdaBaTLCA ¢ No-
MOUILKO KJIETOK, OTJHYHBIX OT ONHCAH-
HbIX BeIUC. JIenO B TOM, 4T0O B OOOHATENb-
HOM 3HTEIHN CpeX BLIJICIAIONINX CIH3L
HaXOASTCA U JpYIr¥Me XICTKHU, KOTOPbIC
ABJAIOTCH 4YaCTLK) CHCTEMDbI, OTBEYalo-
el 3a VHHEPBALMIO [TMUA (Mpotiruyutblii
#Hepe). BBICKa3pBaJIOCh MPEANOJIONKECHHE,
YTO MOJEKY.]Ibl, OTBETCTBEHHBIC 33 €KUMl
¥ THUIOCTHBIA 3aMaXH, IPOHHKAIOT B 3TH
KJIETKH, B3AUMOJACHCTBYIOT ¢ UX Oe/IKaMH
H CTHMVYJMDYIOT [epenady CooTBeTCT-
Byrolllero curnana. Takum obpaiom, He

P S\ e

ELEIL T

MUDHLIG

UBETOYHA APEABCHLIW

APEBECHBIA

Npennonaraemeic (OpMEI petienTOPOR PAZTHIHEIX
sanaxoB. Ecnu Kondmrypanns MONekynnl cOOTBET-
CTBYET OAHOMY W3 DTHX DELENTOPOB, TO 313 MO:le-
Kylla MEHCTBYET KaK KIEOY U OTKPBIBAET 3AMOK-
peuenTop, T.e. CTHMYJIHDYET NEpefady COOTBET-
CTBYHLIETO HEPBHOIO HMMNYJIBCA.

HCKJIFOYEHO, YTO CYLIECTBYIOT ABA THOA
0OOHANNA, IEPBOE U3 KOTOPLIX Pearupyer
Ha ODbIYHBIE CcreuMdHYecKUe 3amaxd, a
BTOpPOe -Ha Hecneiuduueckue (eakuil u
THUTOCTHbBIR) 3amaxH.

PaccmartprBaeMble B 3TOM  paijiene
MOJIEKYJIBI CBfi3aHbl C 3aldXoM ILI0J0B
OOB{YHBIX PACTEHHH H JAPYTHX MHLEBLIX
IIpOAYKTOB. B aByX cneayrounx pasaenax
OyayT onucane!l 3QUpHbIE Macia pacre-
HHH, @ TaKXE HEKOTOPLIC COEJMHEHU,
BbIJE/IIEMBIE OpPraHM3MOM Ye/OBEKa U
XHMBOTHBIX H—IUIOXO 3TO HJH XOPOIIQ —
Taxxe o0jaJarouiuMe 3amaxom.
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BEH3AJBAETU/ (103) C,H,0
HMAHMCTBIN BOJOPOJ (104) HCN

CHQ

benszanpnerun - dccliBeTHAA XHIKOCTD
C X4APAaKTepHBIM  3d0AaXOM  TOPLKOro
MuHaaas. K Monekysae poacTReHHOro
coeiMHeHUs QEHUIITAHANT MOXHO [e-
PENTH, cCNH MeXay OCH30JIBHBIM KOJb-
noM u rpymnmnoi - CHO Genzannpgernjia
pasMmectdTe rpynuny —CH,—, o cpas-
HEHHIO €  OCH3AJIBACTHAOM  MOJIEKyna
enumoTanansa  Jiywine  COOTBETCTBYET
peUenTopy HBCTOYHOTO 3anaxa. Penun-
JT4HATL TIAXHET THAUMHTOM W TpHMe-
HAeTCA B napIOMCPHBIX KOMITO3HLHAX
IO HA3BAHHEM 2UAYUHINUIL.

LHuanucThiii BOAOPOA HPCACTABIACT
coboli DeclIBETHLIN 4A0BUTLIN ral ¢ 3ana-
XOM MHHAAIA; NPH [OPOAONKHTEILHOM
BALIXAHHMU YEJIOBCK TEPHET CIMOCOOHOCTH
OIIYITIATR JITOT 3anax. Llnanucreiidl Bogo-
pol  3aTpyAHAET TEPEHOC KRHCIoposd
KP4CHBIMY KPOBSIHBIMU TEMLIAMH M He
JTaeT BO3MOXHOCTb BBICOKOYHEPTETHYEC-
KAM MoJdiekynam AT® (98) Bpmoanarn
CBOIO (VIKUMIO, YTO B KOHIC KOHIIOB
NPUBOJHAT K CMCPTH opranusma. [llna-
HuAHBIA noH (CN ™) uMeeT TO xe YHCIIOo
INEKTPOHOB, 4TO U MOJIEKY/1d MOHOOKCH-
na yraepoaa (CO), no3ToMy U HX XMMH-
YeCKKe cBOACTBA ONH3KN.]

ApoMaT BUIIEH W MUHAAJS OTHACTH
0Bycnosned GeH3aNbAECTHIOM, HO B 3a0ldX

¢ 104)

BUILIEH BHOCHT HeOONBIIOH BKIAJ M 1HA-
HUCTBIH BOAOPOA. beH3aubjacruja M Uua-
HUCTBIH BOIOPOJ] TOBOILHO YacTO BCTpE-
Y410TCd B KOCTOUKOBBIX M CEMEYKOBBLIX
miosax, ocobeHHo B adpuKocax u 11epcH-
Kax. DTH COCAHHEHHsS RbIICJAIATCA TIpH
H3MCABYCHUY KOCTOYEK, KOTAa TIPHHM-
Marwtres 3a pabory depmedte*. JroT
(hakT OBIN M3BECTEH ele APEBHAM PUMNA-
HAM M CTHIITSHAM, KOTOPHIE TOTOBHJIM
S/ M3 MIMENLYECHHBIX NEPCUKOBBIX KOC-
Touek. MicrouankomM kax Oenzanpacruna,
TAK ¥ LUMAHUCTOrQ BOJOpPOId sABJIAeTCA
TaKk Ha3BIBAEMBIN amuldarun — MOTAQU-
LIMPOBAHHBINA Aucaxapua (TOUHEe, 2AuKO-
3u0), MOCTPOCHHBLIR W3 JIBYX CBA3AHHLIX
JpYT € JPYTOM 3BEHBEB LIHOKO3bI (79),
npuycM ojaHa u3 1pynit —OH rmoko3no-
ro 3BeHA 3aMeHeHa Ha TmogoOHyio OeH-
3aNbACTHAY TPYNIOHPOBKY, COACPXAMIYIO
Takke rpyniy —CN. OepMenTt amyabcun
MOXET pacUIeiUIATE MOJIEKYTY aAMHT/a-
JINHAa HA JBE MOJICKYJIBI TJIIOKO3bl, Oen-
3anNLAeTHA K UHAHKUCTBIH BOdopoa. B
HUYTOXHBIX KOIMMYECTBAX [MAHMIHLIH
HOH COJIEDXKHTCA B [XKeMax, eciid OHH
TIPUTOTOBJIEHKI C IKCTPAKTAMM CEMSAH HJIK
KOCTOUEK, HAIPHMEDP B diBOBOM JOKEME.
B taxux caydasx oOBIYHO KOHUEHTpaIus
UMAHUTHOTO MOHA HACTOJBKO HH3KA, YTO
HE QKAa3BIBACT HHKAKOTO BPEJHOTO BJIHSA-

-HHA Ha OPTrdHHU3M YCIIOBCKd.
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M30AMMJALIETAT (105) C,H,,0,

ITHJIOBBII 3oUP 2-METHJABYTAHOBOHW KMCJIOTHI (106) C.H, 0,

O
:0/\)\
(103)

Ha npumepe 3THX IBYX MOJIexysl
MOXHO BHJIETh, KAK MPUPOAA CIPOUT
pd3/INYHbIE BEIUECTBA AHAIIOIHYHBIMH T1y-
TAMHM H3 OJHOTO WM Toro ke nHabopa
aTOMOB. M30aMHNaueTaT ABMISETCS CIIOK-
HBIM 3QUpOM*, IOCTPOEHHLIM H3 3BEHLER
YKCYCHOH KHCJIOTH (32) H H30aMMIIOBOTO
CIUPTA.DTHJIOBRI 3dup 2-MeTrmiIOyTaHo-
BOH KHCNOTHI - TaKke CHOXKHWE 3dup,
COMlepKAllHi  TOYHO TAKOE K€ YHCJIO
ATOMOB BOAOpOJA, KHCIAOPOJAA M yrie-
poaa, HO CBA3aHBI OHH MEXTY coboi
mo-ApyroMy. O6a 3THX COCIHHCHHUS B

o
/\])l\o/\

(106)

GoublIAX XOJMuecTBax oOpasyiorcs B
sbnoxax np¥ HAX CO3PEBAHMM;, NO MEpE
HDOBBILICHAE HX KOBUCHTPALHH OHH MAac-
KHPYIOT XapaKTEepHLIH 3dnax He3pesbix
10408, TunuuHelA (pYKTOBBLIK 3anax
HMEIOT MHOCUE CIIO¥HBIC 3DUDEL, COACD-
XKalliie OKoJIo 7 aTOMOB YIIIepoaa; OHH
4aCcTo BCTpevarTes Bo (pykrax, TIe
0o0pazyroTcad B pe3y/bTaTe pacilieflIeHHs
JUTMHHOUETIONEHHLIX HHPHBIX KHCA0T (35)
B IIPOLIECCE OKHCIICHHUA™ KIETOYHBIX MEM-
OpaH, CONPOBOXKIAIOLIErO HX CO3PEBAHKE.

CENTAHOH-2 (107) C.H,,0

D10 coeaMHEHNE NPeNCTaBINeT CODOMH
RHAOKOCTL € TBO3JMYHRIM 3anaxoM (OH
coflepXkuTtca B mMache reo3auku). bnaro-
napsi aToMy KHCAOPOA4 TrentTaHoH-2
MOXET OBITh IIEPEHECEH Yepes CIN3UCTHIH
cofl ODOHSTENbHOrO Juuteims; Gopma
€r0 MOJICKYJIbl XOPOLIO COOTBETCTBYET
pELENTOpY, peardpytolieMy Ha APEBECHO-
GpykTOBHIC 3Janaxy (BOIMOKHO, TAKKE H
OpYyI'He, BMECTE ¢ TeM HeoOXouMo Toa-
YEPKHYTh, YTO B3aUMOCBI3b MEXAY GOp-
MOH MOJIEKY M HX 3aNaXOM —NOKa 4To B
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JyYlIeM Ciyyae npasionojodHas rumno-
Te3a). ['entanoHOM-2 ofycnoBneH 3amax
MHOTHX TUIOOB U MOJIOYHEIX NPOAYKTOR.
DTO Ke COCAUHCHHE OTBETCTBEHHO 34
APOMAT HEKOTODPBIX CbIPOB, HANpPHMEP
pokhopa, KOTOPLIH TOTORAT IYTEM HHKY-

0alMK CHIpHOH MACChI C TINECEHAMM, |
4acTHOCTH Penicillium roquefortii. ITono6
no byrannuony (40), npuaarowieMy cre
itpHYeCcKHl 3anax CAUBOYHOMY MACIY
NaxTe, CMETAHE H ChIpaM THNA KOTTEMK
renTaHoH-2 SIBJIACTCH KETOHOM.

[TAPA-TUIPOKCUGEHMIBYTAHOH-2 (108) C, H,,0,
HMOHOH (109) C,,H,,0 o

OH
(108)

‘(109)

Ha npumepe 31HX [gBYyX KeToHOI
MOXHO II0Ka3aTb, NOYeMYy 3aIaX OJHOTC
PAcTeHHd UK MI0JA MOXKET HAIOMHHATE
ApPYTHE 3auaxy. napa-I'mapokcueHun-
OyTanon-2 oOYClOBIMBAET B OCHOBHOM
34Max CHENbIX SrOJl MAIMHBI, €r0 BKKO-
YalOT B COCTAB CHHTETUYECKMX AYLUHCTBI
KOMNO3ALUMIE. 3anax CBEXeCTH HeIaBH(
COPBAHHON MAIIAHEI YacTHYHO CRBSI3AH (
TIPACYTCTBHEM HOHOHA, KOTOPBIH, KpOM¢
TOrO, NPUIAET XapaKTepHbIH A4poMmal
BRICYHICHHOMY Ha COJHUE ceHy H (Han

HeyausurensHo, 9T0 3anax TOMBKO 4T0 cobpanH:
" Arol ManHHBL HATTOMHHAET 3411aX CBCAESCKOUIEHHO!
CEHAa; K B MAIMHE, H B CCHE CONEPKHTCH OMHO M -
XK€ QYLTHCTOC BEIECTAO — HOHOH.
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HoHOH sBnsieTcss OCHOBHBIM AYUIHC-
THIM BEUIECTBOM Maclia PpHualIki, KoTopoe
MONy4arT (IKCTpAaKUHEH paCTBOPHTCMIA-
MH) K3 UBETKOB CHHHUX H MYyPHYPHBIX
pasznoBuaHOCTeH Viola odorata. 1lpupon-
HOE M4ci0o GHANIoOK CTOHT  CIHHIKOM

KOporo, M OOJBINYO 4Y4aCcTh HOHOHA,
IpUMEHAEMOr0o B mapdioMepHoii mpo-
MBIITITIEHHOCTH W B COCTaBeé H00aBOK K
NUIICBBEIM [IPOAYKTAM, NMOAYYANOT XUMK-
YECKHM CHHTE30OM.

2-ALETUJIITMPHIUH (110) C,H,ON

2-METOKCU-5-METHJITTUPA3HH (111) CH,ON,

(110)

B apomaTe
NOABEPTIHHXCS
6oMblllyl0 PONE WIPAIOT NMPOM3BOIHBIE
COSIMHEHTH, HANOMUHAOHHX OCH30I, HO
OTIIMYAIOUIMXCS OT HErO HATHYHEM OJI-
HOTO HJIH HECKONThKMX aTOMOB a30Ta

IIHIIEBBIX [IPOAVKTOB,
TEILUIOBOH  oBpadoTke,

BMECTO KOJIBLEBBIX ATOMOB YIJIEPOJA.
H300paxenHas 3jech MoJiekyna TpOH3-
BOJIHOTO IHUPUIUHA OOYCIOBIHBACT HA-
BS3YHBLIH 3a0aX IIOIKOPHA (JIONAOILEHCs
KYKypysbl), a Monekyna nmpasuna (111)
OTBETCTBEHHA 32 3amax IUIOJOB apaxucd.

IIpoH3BOMHEIE IHpa3HHAZ, KPOME TOro,
BHOCAT BKJIRJI B ApOMAT XpycT4llleii xneb-
HOM KOPOYKH, poMd, BHCKH, IMOKOA41a H
HEKOTOPBIX CBHIPBIX PACTHUTCHAbHBIX IIPO-
JIYKTOB, B TOM YHCJIE [IEpLd. YIOBOILCT-
BHE, MONYYAEMOE OT BABLIXAHUS TIEpeyuc-
JICHHBIX apOMATOB, IO CYTH JAeld, Tpel-
crasnser coboil peaki OpraHU3MA HA
MOIEKYRI, MOJ00HBIC H300paXCHHBIM
BbILIE, KOTOA OHH Pa3fpaxarT oOTIel
MO3Td, CBA3AHHBIA C HEPBHBIMH OKOHYAa-
HMSAMH B CIIM3HCTOH 0060I104Ke HOCA.

DY PWI-2-METAHTHO.I (112) C;H,0S

O

O

Hapany ¢ HekoTOpBIME JpYTrHMH coe-
IVHEHUssMH  Gypun-2-MeTauTHOI  OTBE-
JacT 33 apoMar Koghe —IOIKAPEHHRBIX
depeH pactenus Coffea arabica (310 pac-
TEHHME BIIEPBBIC HAYAIM KYJIbTHBUPOBATD
BOuimsn roposa Moxa B MAP; orcroma
Ha3BaHHe CcopTa Kode «MOKKO»; IpaBia,
TEIEPhb 110 «MOKKO» OOBIYHO MOHHMAIOT
cMech kote ¢ miokoaaoM) Hau 6omee
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[Mogxapenubie 3epHa xode. Mx ko-
PHYHEBAA OKpacka oOYCIOBIeHd [TIaB-
HbIM 00pa30M IIPOAYKTAMH peakupii
(¢ 181), mpoHCXOMALLMX NIPH HalpeBa-
HUM A30TCOAEPNKALINX OPTaHHYECKHX
BelecTs. B 3epHax cocp®aTen Belue-
cTBa, 00YCIOBAMBAFOIIME BKYC M CTH-
MyJIHpyolee acicTene kode.

YCTOMUMBOTO K Xamnpu3aMm Tmorojbsl (. COOTBETCTBYIOIEM pasjcie Bbl Haijgere
canephora. CraMmynupyrowiee JeHcTBHe Oojee JeTaNbHOE ONMHCAHHE 3TOTO 3¢-
koe obycroBneHo xodeunom (152); B  dexra.

JUAJLTUIUCY LU (113) C.H, S,
ANMINPONIUIAACY Ib®UJT (114) CH S,
THOIPONUOHAIBAETHA-S-OKCH/ (115) C,H OS

SRS ete

NN N NN

(113) (114)

(115)
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CepHHCTHIME  COeUHENHAME  06yC-
JIOBJEH pE3KWA 3anax PacTeHHH poja
Allium, B ToM aucie vecHoka (A. sativum)
n nyka (A. cepa). Bo Bcex 3THX pacTeHMAX
MHOro amuHokucior (73), B OOKOBBIX
LETAX KOTOPBbIX MMEKOTCH 3aTOMBI CEPbL,
ocobento yucnteurna. CaMu no cebe nyk n
YECHOK fpaKTHYeCKH NHWINEHBI 3dm0axa,
0JHAKO CTOMT HX pa3pe3’ath WM HIMEb-
YHTh, T.€. pa3pyuiuTh KJIETKH, kak dep-
MEHTBI BCTYNAKT B KOHTAKT C COJEPHH-
MBIM KJIETOK H HpPEeBpallaloT cojJiepka-
L[He a30T N CePY aMHHOKHCIOTHI B NETY-
YHe COCAHHCHHSA, B TOM 9HCIEC B aMMHAK
(7) u coenunenus, Monexynspuse dop-
MYJibl KOTOPBIX NPHBEACHBI 34eCh. 3anax
CYX0ro nopouikoo0pa3HOro YEeCHOKd OT-
jigy4aercs OT 3amaxa CBEXero YecHOKa,
DoTOMY 4TO neiicTeHe QepMed10B B

MEPBOM CITy4ae YKe AARHO JAKOHIMAOCH H
Yy Haubonee neTyqdux CoeAMHEHuH ObLIO
6onee 4em mocTaTouHO BpeMenH K
TOT'O, YTODBI HCIAPUTHCS H OKHUCITIATLCA.

3amax pactennit poma Alfium 6Gosp-
wei 4actbio o0yCNOBIeH AUCYNbQHAAMH,
B MOJEKYJIaX KOTOPBIX JBA ATOMA CEphI
BBINOJHAIOT PONb MOCTHKA, COCHUHAI-
Iero [ABa YrJIEBOAOPOOHBIX (parMeHTa.
3anax uecHoxka oOycnoBJEH TrHaBHBIM
obpa3oM JnaumMIIMCYIsDHA0M, a 3anax
JIVKa — aJUIINPpOnAaaucysibpuaom. [eit-
CTBHe QepMeRTOR Ha daMHHOKHUCIOTHI
JIYKa IPUBOONT, XPOME TOro, k 0bpasosa-
HUIO THOIPONMOHOBOIO JIBACIHA4; ITO
COCJUIHEHRE $BJINCTCH JIAKPAMATOPOM, H
HMEHHO OHO BbI3BIBACT CJ1e3bl, KOTAA BHI
peXkeTe ChIpO# penyaThiid JyK.

Tonopxk  wecuoka  {A. sativum).
Enxnit 3anax paiH4HaIX TPOIYK-
TOB, B TOM MHC/IC HCCHOKA H JIYKd,
00yCIIOBIEH MONIEKYJIaMH, Coaep-
KAWHAMH ATOMBI CEPHI,

I{BeTl B 2dupHbLIle Maca

Dpuproe Maci0 -~ KBAHTICCEHIHS 3a-
naxa pacreuds. Eciam gepeitiu va Oonce
NIpO3aHYeckii A3biK, TO >(PHpHBIE Macia
caelyeT ONPE/ESINTh KaK JETY4YHe Bellle-
CTBa, KOTOpHIC MOXHO BBIIEJIATH W3
onpegeneutore puaa pactenui. Yacro
3QHPHOE MACI0 OTTOHSIOT ¢ NApOM M3
JIICTBbEB MJIH LBCTKOBBIX JIEIIECTKOR pdac-
TEHUH; TIPH OTOM OHO OT/IENIACTCH B BHJE
MacisiaucToro cios. Hexoroprie adup-
Hble MdcJla TIOIY4atoT, OTXKMMas pacre-
Hud, a Jipyrue (ocobeHno 3QrpHBIE Macna
HBETKOBBIX JICIIECTKOB) — IKCTpaKIHeH op-
TaHHYeCKHMH pacTropuTeamu. Mssect-
Ho okono 3000 adupHbIX Macen, H3
KOTOPBIX HECKOJILKO COTEH MOCTYNaroT B

npopaxy. Ha opumepe adupHeix Macen
0CODEHHO OTYETJHBO BH/HA TOHYaHIUad,
TinarenhReiimas pabora mpupoasl;, JcH-
CTBUTEIILHO, ECTECTRCHHOE IQPUPHOE MAC-
70 MOXeT COJIepXaTh COTHH Pa3IHYHBIX
COEIHHEHUH, NpUYEM €ro CBOMCTBA 3aBH-
CAT Jd#€ OT KOMIIOHEHTOB, TPHCYTCT-
BYIOLMX B CAMBIX HUMTOXHBIX KOJlgeCt-
BaXx.

DdupHple Macia B OCHOBHOM IIpH-
MEHSIIOTCH B Tap(IOMEPUN, HO HHOTIY HX
HCIIQJIL3YIOT M AN YAYYIUCHUA BKYCOBRBLIX
KA4ecTB NUNeBsix npoaykTos. Korma s
OYEPEOHOH pa3 BBl YAUBHTECH, KaKUM
00pa30M AyXH RPOHABOAAT CTOJ CUIlb
Hbifi 0 EeKT HIIK BHI3BIBAIOT KAKHE-THOO
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accoNnuanMM, BCIOMHHTE, 4TO CHTHAJIBL
OBORATCNLHBIX OPranoB 06pabaTuiBalOT-
ca BOH3H MUMOUYECKON CHCTEMBLI* —~OT-
Jejla MO03rd, TECHO CBA3AHHOTO C OMO-
UUAMHA.

bhoénbnias HacTe OPUCYTCTBYIOILMX B
HPUPHBIX MAC/aX BEIIECTB COACPKHT
okojyio 10 aromoB yrmepoaa. Taxuc Be-
mecrBa  00)1a1al0T  YMEPEHHOU  JieTy-
4eCTEHO U B TO *¢ BpeMd n3 10 yrimepoa-
HBIX 4TOMOB MOXHO HOCTPOUTL MHO-
HECTBO pasHooOpasHbix CTpykryp. B
NPEeAhLAYILEM Pa3c/ie Mbl paccMOTpESIH
BO3MOXKHDBIE CBA3ZH MEXTY (hopmoii Mone-
kyi # 3anaxoM. CBOHECTBA HEKOTOPBIX
KOMIIOHEHTOB (PHUPHBIX Macell MOXHO
OIECHHUTBL, CPABHUBAA QOPMY MX MOJIEKYI
¢ (popMaMHU TIOKA3aHHbIX B NPebIAYIIEM
pasjiesic  OOOHATEIBHBIX  PEHETITOPOBR,
OIHAKO BO3MOXKHOCTL BO3Dy&eHNs AaH-
HOM MOJIEKYJIOW HECKOJbKHX PELCNTOpPOB
JICJIAET NPENCKA3aHUE MX 3anaxa IpakTu-
YeCKH HEBO3MOKHbBIM.

B 3ToM pa3snene Mpl CMOXECM YIO-
MAHYTb TOJIBKO OCHOBHbLIE THUIMLI MORE-
KyJ1, BcTpeyarouecs B 3biapHBIX Maciax.
Hekotopele H3 pacCMalTpuUBAEMBIX 3EChH
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MoJlekyan BCeX TEpOCHOB MOCTPOEHBI U3 CBA3AH-
ABIX IpYyr ¢ ADYTOM M3OTPEHOBBIX 3BCHBER, COJAEP-
WAUMX NATh ATOMOB Yriepoaa.

MOJICKYNl OTHOCATCH K HHCIY OpraHu-
YECKUX COETHHEHU, Ha3bIBAEMBIX mepne-
namu. Takue COeUHEHHUS TOCTPOEHKI H3
3BEHBEB H30mpeHa (62) W B XaxoM-To
CMBICJIE SABJISFOTCS KPOLUCHHLIMH, apo-
MaTHbIMH (parMeHTaMHl kayiyka (63),
NOTOMY HTO MOJEKYIhl KAy4yKd —3TQ
BCEr0 JIMIUL IUIMHHBIE LGN U30ONPEHOBLIX
3BEHbCB. TepneHbl LIHPOKO pacnpocTpa-
HEHLI B PACTeHMAX H BHOCHAT OO0JbLLIOH
BKJTaa HE TOJILKO B HX 3dlax, HO H B
okpacky (c. 173).

BEH3WJIALIETAT (116) C,H,,0,

LS

OTa TuunYHas aua 3QUpHBIX Maces
MOJIEKYJIa OTHOCUTCH K YHCNY CIOKHBIX
adupoB*; OCH3NNIALCTAT - CINOKHBIA DU
yKCycHod kHCnoTh (32} u OeH3unosoro
crupra. IMocneAHHMH npeacTaBiseT coOol
NPOM3BOAHOE METaHONA (26), B MOJIeKyJIe
KOTOPOTO BMECTO OAHOTO M3 ATOMOB
Bofiopoaa B rpynne -—CH, wumMeercs
OeH30J1bHOE KOJBLO (23).

Hapsany ¢ asunasoo1om Gensnnauerat

O

ABJIAETCA OJHWM H3 AKTHBHBLIX KOMIO-
HEHTOR MCACMUNOBO20 MacAd. XOTH HC-
TOYHHKOM OeH3HnjldueraTa MoxeTr ObITh
KACMHH  (pacTerusi pona Jasminum),
ODLIYHO €ro CHHIEC3UPYRKOT HENOCPeACT-
BEHHO W3 YKCYCHOH KMCIOTHI H OEHIMIIO-
Boro cmupta. Jlemesmil M KOCTYNHBIA
beH3uaneTaT BXOAMT B COCTAB Ae30/10-
P4AHTOB JUIA TY4JIETOB.
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KAPBOH (117) C,H, O

/IL |
KapBoH OTHOCHTCA K Kjaccy Tepre-
HOB. OH sBAACTCA OCHOBHBIM AKTHBHBIM
KOMIIOHEHTOM MUCAQ MAMbL KOAOCOBOU
(Mentha viridis), pacTeHus, ©OIU3KOro
oopHON Mate. Macno MATe KOJOCO-
BOH — BKycoBas 1n00aBka K KeBaTeJIbHOH
pe3unxe. OcHOBOM XkeBATE/NRHON pe3UHKH
panniie ObIN  QuKie — KOaryTHPOBaHHLIH
narekc [IOepeBa canoamiuiel (Achras sa-

pota), HO TElUEPL B JITHX LENAX HCTMOJb-
3YIOT B OCHOBHOM CHHTETHYECKHA COTO-

TUMEp cTHpoIa ¢ OyraauedHoM (64). Ponrn
HAPYXKHOM ODONMOYKH KeBATENBHOH pe-
JUHKY BBIMTOIHAET CIUIABJISHHKIN caxap,
NPOYHO YACPIKUBACMBIH BOJIOPOJHBIMHU
CBA3AMU* 10 TEX TIOP, MOKA 3TH CBA3M He
OYAYT pa3pylUeHbl MOJICKYIaMM BOIOB! U3
CITFOHBI.

ConceM HeOOILINOE UIMEHEHHE MOJIe-
KYJApHOH CTPYKTYpPBI NpeBpaliacT 3anax
MATBI B 3anax T™MuHa, O0e MOJIEKYIbI
HMEOT OJMH M TOT Xe Habop aTOMOB,
CBA3AHHBIX JIPYT C APYIOM B OJJTHOM H TOM
we nopsake. OHH OTHHYAOTCH APYT OT
JApyra Tak ke, Kak nesas pyka OT NPaBoOH,
T.€. OJH4d MOJIEKYJ/IA ABJACTCS 3CPKallb-
HBIM OTpaxenueM apyro# (c. 109). Pas-
NUHYe 3amaxoB JEBOH M npapol dopM
COrfIACYETCH C YXKC H3JOKCHHOH TOYKOH
3peHNsl, 3 UMEHHO: OOOHATEhHEIE peIlen-
TOPB! B3aUMOJEHCTBYHOT B MCPBYKY OYe-
peib © MOJIeKyJIaMyl onpeaeneHHoi gop-
MpBL. OnHE MOJEKY/Ia ABISETCH KJIHOYOM
st DesIKOB-pelenTOPOB OJHOTO THHA, a
€€ 3ePKAIbHOE OTPAKEHHE MOXKET OTKPHI-
BaTh JPYro# 3aMOK WM, CIeIOBATEIRHO,
HMETh JPYroH 34arax.

KOPHYHLIN ATBAEIU] (118) C,H,0

Monekyna
MOXET CIIYHUTh OPUMEPOM 0BIaIATOIINX

KOpPHYHOLO ajapacruaa

NPHATHLIM 3amaxoM anpaeruaop*. Ko-

PUYHLIA ANbJETHI COACPKUTCA B AMacie
Kopuysi, €ro TOJYYAHT TNCPETOHKOH ¢
MAPOM KODBI JlepeBa KOPHIB HEHTOHCKOH
(Cinnamomum zeylanicum) MINM nUCTLEB
KMTaickoro xopuunnka. [Ipumensemas B
KYJIHHApPHH B BUJIE NATOYEK HIU MOPOITKa
KOPHIA —3TO BBICYIUCHHBIE BHYTPEHHHE
cjion kopel. Kapuua uisectna dsaroaps
HE TOALKO ¢e 3anaxy, HO H KapminHamiue-
HOMY JEHCTBUKD, T. €. CHOCOOHOCTM BBI3LI-
BATh OTXOXJICHUE TA30B [cepoBojiopoa
(101), merana (16) u Bopopona (H,)] u3
KHIEeYHUKA K XKENy/Ka Kak B OJHOM
HANPABJIEHUN (BhIIbIBAY OTPRIXKY), TAK U
B JpYroM (BBI3BIB4A TO, 4YTO MEIMKH
HA3BIBAIOT METCOPHU3MOM); BO3IMONXHOMN
NPRYAHONA 3TOrO PdexTa ABNSCTCH pasz-
APAXAKILICE OEUCTBUE KOPHLUBIL.
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IBLEHOJI (119) C, H,,0,

DBrenon CoUECPXKHTCS B Macae 14spa,
€ro II0NYHAOT IKCTpaKieil TNCThER STUX
pacreHnid. PaHee OCHOBHBIM UCTOYHUKOM
9BreHOJIA OLLIA JIHUCTLS BBICOKOI'O CpeIH-
3EMHOMOPCKATrQ  f1aBpa OnaropogHoro
Laurus nobilis; reueph k)¢ OOBMHO ero
U3BJEKAIOT B3 KaJauOpHHIHACKOrO pacre-
aus  Umbellularia californica. Jsrenon
SABISACTCH TAKKEC AKTHBHBIM KOMMOHCH-
TOM 28030UNHOZ0 MACad, KOTOPOE TOIY-
YAIOT W3 BLICYILIEHHLIX OyTOHOB Fugenia
aromatica. 1[lomo6HO KOpPUYHOMY anbae-

HO

raay (118), ssrenon obnasactT kapMuHa-
THBHBIM 3G PERTOM.

M303Bredon onyacTest OT 3BIEHOJIA
TOTbLKO TMOJIOKEHHEM JIBOWHON CRBA3ZH B
yrneBOAOPOAROI  Henm; NepeMerleHue
OBOWHON CBA3M CONPOBOXAACTCH UIMECHE-
HHEM 3allaxa OT IBO3IUUIIOIO 0 MYCKaT-
Horo. Mycka1HbI opex (M yristica frag-
rans)—oJHa M3 CAMBIX BaXHBIX Tpaju-
HHUOHHO TIPUMEHSEMEIX cnenni. B kynm-
HAPDUH MCUOJB3YIOT K4K U3MEILYEHHBIE
OpexH, TAK U MX CYLUSHYIO LIENYXY.

PacTyumit MyckaTHuIf Opex B cROCH
kpacHoi obomovwke. B xwynunapyd
OPAMEHSIOT KAK CAMH OPEXH, TaK H MX
[ICTYXY.
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TEPAHMOJI (120) C, H,,0
2-PEHUIATAHOT (121) CH,,0 -

OH

TepaHnon COAEPAKUTCE BO MHOIHX
HUPHBIX MAcCNax, B TOM 4HCIIE B Macle
ABAHCKOH Tpambl yumponedsa U (B BHOE
adupon) B repanuesom macie. Haubonee
K€ H3BLICKAHHBLIM HCTOYHWKOM TepaHuona
ABNAIOTCA pO3bl, HApAAY ¢ 2-PeHunsTa-
HOJIOM UMEHHO ON O0YCIOBIMBAET apo-
MaT poO3 M MOXeT OBITh BBINENEH H3

OH

{121)

pPO3OBBIX JIELECTKOB. Tenepb, BJbIXas
apoMaT po3bl, Bhl Oyere 3HaTh, KakHe
MO.TCKYJIbI  LIOCBLIAIOT CHTHAJBl B Balll
MO3T. OIHAKO MOKA ele Jalleko He SICHO,
4170 UPH FTOM IIPOHCXOOHT B T'OJIOBHOM
MO3Te, KakHM 00pazomM BO3DYXKaloTCH
HallH 3MOLHMH H KaKkopa TPHPOJA Ha-
CIaXIeHMs.

AHETOJI (122) C,,H,,0

(€
O

AHCTON —aKTHBHBIH KOMIIOHCHT dHu-
C08020 MACAd, BbIACIAEMOTO H3 CEMJIH
pacrenua Pimpinella anisum. AHeTOI TaK-
K€ BHOCHT CBOH BKJIaJ B 3anax (peHxens
scTparona. bauskoe adeTony coenube-
HUE — AHETOJITPUTHOH (B HEM YIJIEBOJO-
poaHas [ENE 3aMKHYT4d B LMKJ ¢ yydc-
THEM 4TOMOB CEPBI) — ABAACTCA O/IHHM H3
LIDHMEPHO COTHH COCWHEHHH, KOTODBIE
KaXYTCSl TOPBKMMH OJIHHAM TIpeJCTaBUTE-
JIAM KAaBKA3CKHX HAPOAOB M MHAMKLECHR U
0e3BKYCHBIMU — ApYrUM. KopeHHBIM KH-
TesisiM AQPHKH, aMEPUKAHCKHM HACH-
IaM, kUTAHLAM © SATOHUAM noaobHas
HCYYBCTBHTENIBHOCTD K BKYCY aHETONTDH-
THOHA, BEPOATHO, BOOOUIE He CBOHCT-
BEHHa.



Bxyc, 3amax u 6omb

159

KAM®OPA (123) C,,H, 0

benoe KpUCTANNIMUCCKOE BEINECTBO
xambopy BBJIENSIOT NEpPerToHKo# ¢ na-
POM H3 JPEBCCHHBI CTBOJIOB, KOPHEH #
peTBell kamdopnoro aepesa {Cinnamo-
mum camphara), pactymero B Kurae u

Anonnu. Kamdopa npuMensercsa B Meau-
IIAHE KaK CPeJCTBO, CHUMAlOUIee pa3apa-
xeHue (110A00HO BHHTEPIPEHOBOMY Mac-
y), W KAaK HPOMUBO3YOHOE CcpedcmEo, B
TIOCHETHEM Clydae JeWCTBHE KamMpopsl,
BO3MOXHO, CBA32HO C TEM, YTO OHA, KaK H
MeHTON (97), n3bupaTeabHO AKTHBUDYET
ceHcopsl xormoaa. Paree kampopy nipume-
HAJIU TAKKE KAK QHAAECHMMUNECKOE CpedC-
a0 (OT TpEYecKoro ClOBa, O3IHAYAIOIIETO
«BOCCTAHABJIMBATBY), T.€. KaK Tpenepar,
CTUMYAMPYIOLIMI [BIXATEIbHYK) CHCTE-
My. esictButensro, kamdopa cnocobdbet-
BYeT DoJiee riyDOKOMY ABIXaHHKO U MOBBI-
IUCHUIO KPOBSHOTO AABJIEHWs, OJHAKQ B
OONBLIINX A03aX OHA MOXKET NPHUBECTH K
CYAOpOoraM U OCTAHOBKE JBIXAHHA.

G-HHHEH (124) Cl 0H16
a-TEPIIMHEQJI (125) C,,H,40

Monekyna o-NHHEHa OYEHb HOX0Xa
Ha Mojiekyny kamdopet (123) m ornm-
RAETCSl OT HEE TOJNBKO OTCYTCTBHEM aTO-

Ma KHCJIOPOJA; O-MHHEH —3TO YIJIEBOJO-
poAd. EcnM MBICIEHHO pa3opBaTh OJHY M3
CBA3CH HEYKITFOKEH HEHTpPANBHOW «pYy-
KOATKU» MOJIGKYIbl O-TIHHEHA, TO MBI
MOJYYHM RArOTOBKY JJI MOJIEKYJIRI Q-
TepnuHeona. HUTobbl nepedTH X Iocaea-
HEH, JOCTATOYHO K OJAHOMY KOHIY pazop-
BaHHOH CBA3H (K KOJBIY) DPHCOETUHHUTH
aTOM BOAOPOAA, & K IPYroMy ~Tpyiny
—OH.

Crunudap UQJNYYarT INCPErOHKOH ¢
04pOM CMOJIBL, BBLIAEASEMONW palnUuHbI-
MH BW/IAaMH XBOMHRIX OCPEBLEB, B OCO-
dennocty (B CHIA) Gonornoil cochbl
(Pinus palustris) v cocunt nnuotrta (P
elliottil). OCHOBHOW KOMIIOHEHT CKHIIRA-
Japa—naxy4dél  yrieBOJOpPON Q-ITHHEH.
Xeolinoe Mdcao TAKXKe MOXHO BbIACIISNTEH
W3 TIpUPOAHBIX HCTOYHHKOB, OAHAKO
ODBIYHO €ro nosyvarT obpaborkoii a-
NHHEHA KHUCIOTaMM, B pe3y/IbTate KOTO-
poOH OH MNpEBPAII4ETCd B (-TEPITHHEQ.
IMocnesuuid sBAseTCs rAABHBIM KOMMOO-
HEHTOM XBOWHOIO Mac/la H B OCHOBHOM
0DYC/IOBJIMBACT apOMAT MO KERETLHM-
ka. Bo MHoOrux cpeacrrax misl yaasneHHs
NATEH B AOMALIHUX YCJIOBHSX XBOHHOE
Maclo ynoTpedaseTcs Kak AYWIUCTOE
BELIECTBO W OakTepHLUHI.
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BAHIIMH (126) C,H,0,

BapwyiH  aBageTCd  JICHCTBYIOIHM
HAYATIOM  AQHUABHO20 MACAQ, XOTOPOE
JKCTPAruPyrOT H3 BBLICYNIEHHBIX H TIOJ-
BEPTIIUXCA (PEepPMEHTAUHMH CTPYYKQB Op-
xugen saumim (Vanilla fragrans), pacry-
meit B ocHOBHOM Ha Manmarackape, B
Mexcuke U Ha ocTtpoBe Tamru. B xone
¢epMerRTauud BaHHIHH 00OpasyeTcd 1pu
pacilaie COOTBETCTBYIOILErO TJIHKO3uma*
(103), B MoJekysie KOTOpPOro BaHHUIIMH
CBA3aH ¢ OCTATKOM caxapa. Bawmnuu-
0JHAa W3 Hauboliee LIHPOKO TNPUMEHsE-
MBIX BKYCOBBIX N0O0AROK K TIMIIERBIM
NPOAYKTAM, W MPHPOJHBIC NCTOYHHKH
JIAJIEKO HE YIOBIICTBOPAIOT BCE TOTPeO-
goctu. llostomMy Doaslipe KOJHUECTBA
BAHHIIHHA D[OJYYAKOT IYyTeM CHHTE3a,
HanpuMmep OKHCNeHHeM JBreHona (119).

OH

CHO

ITo 3anaxy BaHWJIMH MOXHO OOHapy-
XHTH B YPE3BBIYAHIO MambiX KOHUEHTP2~
HHAX, OHAKO TOBBIIEHHE €0 XOHICHT-
PalUHUd TIOYTH HE COUPOBOXIAETCS YCH-
sneaueM 3dgexTa - TakKOBH OCODEHHOCTH
000HARMA. BaHnIMH NPHMCHSAIOT B nap-
$proMepuy, B KOHAMTEPCKOH NPOMBILIJIEH-
Hocty [moxonaag (127)-3ro, 00 cyTH
Jiesa, CMECh BAHMIIMHA M K4K40 ], 4 TaxxKe
JUld MackMpoBanHs 3amnaxa HeKOTOPHIX
OHINEBBIX TIPOJAYKTOB. BaHujinH B He-
BONBMIHX KOHMYECTRAX IKCTPATHpYETCH
u3 ny0oBuIx Oouek (M3rOTOBNEHHBIX H3
eBporneiickux mopoa avoa Quercus robur
Hnd Q. sessilis, HO He M3 AMEPHKAIICKOro
Q. alba). B XOTOPBIX BBIEPANRAIOT BHUHA,
H BHOCHT CBOH BKJIajJ B HX ODYKET.

2,6- TUMETHJITIMPAIMH (127) C;HN,

Hauuias ¢ TeX AaBHHX BPCMEH, KOTAA
Op1  M300peTeH  YorRasamiib —HATIMTOK
3HATH NIPH ABOpE AIlTEKCKOT O NpaBHTeNnd,
oOyafaBIIMif, KAk AyMaTH alTeku, agpo-
JHU3NAKANBRLIM 3(dexTomM (T.¢. cnocod-

e

HOCTBIO YCHJIMBATL IOJIOBOE YYBCTBO),~ -

BKYC MHIOKOAa/d BCeraa IOjb30BaJICH
HAacTONBKO OOJIBINIOH HOUYIAPHOCTEIO,
YTO ITHIEBAs NPOMBIIIEHIOCTE ObLma
BRIHYKJCHA HCKATh CHATETHYECKHAC 3dMeE-
HUTEIH ¢ro BKyca M 3anaxa. QaHol H3
TAKHX CHHYETHYECKHX KOMIIO3IHLIMI AB-
nserca cMech BaHuivHa (126} ¢ oprann-
YCCKHUM CYIbOHAOM H 2,6-TUMeTRIANHpa-
3UHOM, MOIIEKYJIAPHAR MOJIETh KOTOPOTO
H300paXeHa 371ECh.

Hlokonan mnojiysaroT 43 (PpepMeHTH-
popannnix 60008 pactenuss Theobroma
cacqo (3TO Ha3BAHME TIPOHCXOMHT OT
TPEYECKOTO BBIPAXEHUd, O3HAYAIOMIEIO
«nAma  oorosy). [locne depmenTanun
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N

000bI NOMKAPUBAIOT N YIRJICHHS Jie-
TY4MUX BEIECTB, B TOM HHCIe OYTaHORON
KHCHOTH (39), U AnA pa3pyileHus raH-
HEHOB (c¢. 180), 3aTeM HM3MENbUYAIOT H,
HAKOHEL, CMEMHBAOT ¢ CaxapoM.
CpaBHUTENLHO pE3Kasi TEMTEpaTypa
NAABICHUA ITOKOAAa U BbI3LIBAEMOE UM
XONOAAIEe OMIYIIIEHHE BO PTY CBA3AHBI C
TEM, 4YTO M4CH0 KaKao COCTOHT U3
TPUTJIMUEPHIOB C O4YEHb OJIN3KHMH 110
MUIHMHE YTIEBOJIOPOJIHBIMA lensamMu, Oua-
rojaps YeMy pasMATYEHHE [UOKONAA3
HAUTOMHUHAET CKOpEE IUIABJICHUE YHCTOIO

161

CTpy«k¥ DacTeHHs Kaxao
(Theobroma cucao). Buyrpu
CTPYYKOB HAX0aaTca 600k,
KOTOpbIC Nochic ¢iepMerTa-
UMM [OpPEBPALUAROTCA B OC-
HOBHOE CHIPBLE I8 MOMyYe-
HHA WOKOdA4.

TBEPAOTO BENECTBA, a4 HE CMECH Pa3iHd-
ubix coenuennit (¢. 71). INoporuok xakao
OTIMYAETCA OT INOKOJAda TEM, UTO TIpH
ero W3IroToBNeHUH H3 OoboB  Kakao
YACTHYHO OTHKHUMAIOT MAacjo; MOITOMY H
B HAINMTKE KAKAO §ie OTHENdeTcHd CJIoH
MAaCJISTHUCTbIX BEIUCCTR.
CraMyimpyioliee JeHCTBYE 1LOKOJIA-
714 OOYCIORICHO Me0OPOMUHOM, KOTOPBINA
oTnr4aerca oT kodewna (152) Tonbko
TeM, 4YTO B €ro MOJEKyJIe Tpynna
N—CH), 3amenena wa rpynny N—H.

3anax KMBOTHEIX

KnBoTHBIE 00JIA0410T PA3BUTOM CHC-
TEMOH XMMHHYCCKOH CHTrHAJIH3allMK, TPH
KOTOpOH BbIIEAAEMOE OJHHM XUBOTHBIM
BeLIECTBO (HA3BIBAEMOE (lepoMOHOM) BBI-
IbIBaeT Ty HIIKM HHYEO PEAKIHIO APYroro

I1- 1204

KHUBOTHOTO. Kak MbL yx€¢ HE pa3 1oja-
YePKUBAJIM, TAKas peaklus MoxeT OblTh
obycrnoBneRa COCeACTBOM HeHTpa obpa-
6OTKM 00OHATEbHBIX CHIHAJ0B B IOJIOB-
HOM MO3re ¢ HMOHYECKOH CHCTEMOH,



162 I'naea 4
CBA3aHHOM ¢ MoLMsMH. B 3TOoM cnyvae
XKMHS HEMOCPEACTBEHHO BIM[ET Ha HAIIW
SMOLMM H IOBEJICHHE,

JKHBOTHBIE, B TOM 4YHCJIE U HEJIOBEXK,
HENPEPHIBHO BBUICASIOT Ye€pe3 Nophl Ko-
AH M pa3JiM¥Hble OTBEPCTHA MHOXECTBO
Mosekyin. B Hcnapenusx desoBeka 0OHa-
pyXeHo OoJiee TPEeXcoT pa’zuvdHBLIX Be-
LIECTB; UHTEPECHO, YTO O JHHM H3 OCHOB-
HbIX KOMIOHCHTOB 3THX BEILUECTB ABJISACT-
ca uaonpen (62). Bnpouem, 3To He Tak yx
H yOWBHTENLHO, €C/IM BCOHOMHHTDL, YTO M3
3BEHBEB H30IIPEHA NOCTPOEHA MOJEKyna
BUTAMHHA A.

[lomMyMO  BBIABIXAEMOrO  BO3NYyXa,
Hau0oJee OYERH/IHLIM BLIJIEIEHUEM YENO-
BEKa SBNAECTCA BBICBOOOXICHHE ra3lOB M3
kuileyHuka. ExenHesuo 4YenoBek a0J-
®eH ocBOOOXAaThes mpumepHo ot 0,5 n
KMUIEYHbIX TA30B, OKOJIO NOJOBHHBI KOTO-
pPhIX NpUXOAUTCA Ha a3oT (3) Bosayxa,
NOIJIOUIAEMBIN BMecTe ¢ nHinel. bosb-
Y10 4aCThL BTOPO#H NOJIOBHHBI KHIIEYHBIX
Ta30B COCTABJIAET JMOKCH/ yraepoda (4),
obpaszyrolnuiics B pe3yjabTaTe MeTado-
JIM3MA OPraHuYECKHX BEHIECTR MO/ AeHCT-
BHEM HACEJISIOIUUX KHUILUECHHUK OaKTepuit
(B Tom uucne Escherichia coli). B nebosn-
[IHX KOJIMYECTBAX 37eCh obpalyrTca
Takxke wMeraH (16) u  MoONeKynsSpHbIA
ponopoa (H,). Hu onnuu u3 nepeuucnen-
HBEIX [0 CHX MOop ra3oB He oOnanaer
3anaxoM, Ho B Benxax (c. 107) cogepxar-
€Sl KaK aTOMBI 230Ta, TaK H, K4K TPABUIIO,
atoMbl cepbl. Korma Oakrepuy npHHM-
MAIOTCA 3a aMUHOKUCJIOTHI (73-75) aTux
OENKOBLIX MOJIEKYJ, TO ¢ YYACTHEM YKd-
JAHHbIX aTOMOB o00OpasyroTcs obmanaso-
I pe3kuM 3anaxoM ammuak (7) K
OTBPATHTEIILHO TAXHYIIKH CepoBOOPON
(101). EcrecTtBeHHO, oHM W OO0YyCJIOBIH-
BAlOT 3aHdaX OTXONAIUMX Ta30B, U XOTA
coOCTBeHHad IHMOuYecKas cucTemMa* ue-
JIOBEKA MOMKET HE PeardpoBaTh Ha TaKOW
3anax, 3TOro HENb3s CKa3dlb O peakuu
HaXOOAMXCS HENOAANEKY JIPYTHX Jio-
Jei. KonuuecTBO Tra3oB MOXET BO3p4cC-
TaTh, €CJI¥ HHIA B HENEPEBAPEHHOM BH/IE
JOXOJHMT O TOJNCTOM KHUINKM, KaK I3TO

43aCcTO OBIBAET € HEKOTOPBIMH OQJIMTOCA-
xapugamu (82), conepkanMMUcs B ropo-
xe ¥ 0obax. YcUieHHro 3anaxa ¢cnocoder-
ByeT nuia, Qoratas CoOAepXK4lllAMHU Cepy
dMUHOKMCIIOTAMH W OPYTHM#: CEPHUCTBI-
MH COEJJMHEHMAMH; TaKOBhbI, HATIPAMED,
HENKOTOpPAIC BUABL Kanyctbl (Brassica
oleracea), ocobenno Oproccennckas.

Yacto KCTOYHMKOM HMCXOAFUIETO OT
yeJIOREKa 3amaxa  ARJMIOTCH  TErble,
BJIAKHBIC TIO/IMBIILCYHbIC BHAIUHBI. JTO
Tak¥e cBsfizaHo ¢ Baxtepusmu. Jeicran-
TEJIBHO, HACEISIONINE HAPYKHYIO [10BEPX-
HOCTh KOXMU Streptococcus albus Bbige-
JSIOT MOJOYHYRO XMCaOTY (33), moBslinas
TAaKMM O00pa3oM KHCIOTHOCTb CpPEJIbI,
[MoBpimeHHAs KMCAOTHOCTh B CBOKO Que-
pelib CHOCOOCTRYET AKTMBW3AIAM [¢A-
TEJIBHOCTH ApYrux OaxTepHil, KOTOpbIE
MOTYT NEpeBapuBaTh COAEpKaliecs B
oTe opraHuveckve BemnecTBa. CaMm 1o
cebe noT UpaKTHHECKH He UMeeT 3arnaxa,
HO HaxTepuu oboran@oT ero aMMHaAkoM,
CEpPOBOJAOPOIOM M PONCTBEHHBIMHU COCTH-
HeuusaMH. Jlpyrod KOMNOOHEHT TOAMBI-
HIEYHOrO0 NOT4d MYXYHH 3acny®HBaer
Bonee noapoOHOro pacckasa. DTOT KOM-
DOHEHT npencTasiser coboil TOpMoOH, 110
CTPYKTYpe oO4YeHb OnNU3KkUil TOpPMORHY,
CEKPETUPYEMOMY B CHIOHY XPAKOM W
HPOBOLMPYIOIIEMY OpauHoe mnoBejicHHE
caunomaTku. Ho u ato eme ne Bee. Tot
Xe caMmblid (EepOMOH BBIACNACICA M IpH-
OOM, KOTOpBI# 3HAKOM HaM HOJ Ha3Ba-
HHEM TprOGEeab W ABIACTCA HAOINOBLIM
TenoM IpuboB  Tuberales. Tlockonbky
TPrOQesIM — NOA3EMHbIE [PHOLI, HX [pU-
XOAUTCA UCKATH, B HX CHMOHOTHYECKOH
KOMIIAHMM ¢ KOPHAMH HEKOTOpHIX Je-
PEBLEB; TAKHE TOMCKM YCHEIIHO BEIVT
CBUHBM (M TONBKO pacCTPaHBAIOTCH,
oOHapyxHB rpubOLI), @ nOCNE TpEHK-
POBKH —TaK¥ke cobax¥ W Ko3bl. MOXHO
TOJILKO TajfaTh, CYHIECTByET JIH Kakas-
MO0 CBA3L MEXKIY TEM Y/I0BOJILCTBUEM,
KOTOPOE Mbl [oNlydaeM oT Tprodesei, u
BO3MOXHBIM HEOCO3HAHHBLIM YAOBOJILCT-
BHCM OT CBOEro cOOCTBEHHOro noA-
MbIILIEYHOIO MOTA.
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HMBETOH (128) C,;H,,0

Ilnxnnyeckag MoJekya IMBETOHA He
NpeAcTaBaseT co00M HAcaTLHLINA KpyT;
HANPOTHB, OHA MOXKET H3rHOATECH, CKPY-
YUBATHCA (34 MCKJIKQYENHEM ABONHOMH
YIIEPOA-yrIepONAHONH CBA3UW) M TIPUHH-
MaTh CaMble pa3idHuHbiE GopMBl. Bos-
MOXHO, MO 3TOH TPHYMHE OHA MOXKET

B3aUMOIEHCTBOBATE C pa3HbIMH 0BouSA-
TEeNLHBIMH penentopamu. B 4acTHOCTH,
¢ Konbuo U3 |7 yraepo/HbIXx 4TOMOB
OYeHb XOPOUIO COOTBETCTBYET PEUEHTODY
MYCKYCHOTO 3auaxa (c. 147).

LluBeron oOycrnoBiuBaer craagxui
jamax yubemuHd —MATKAX, XKUPOHoA0D-
HBIX BBIACJICHHA HEPHHEAJILHOH XEJC3bI
uuBeTThl (Viverra civetta). 1|lubeTnn, 3a-
nax KOTOPOTO cHAyana Kamercs OTBpa-
THTEIBHBIM, MOXHO cOobpaTh. Buinensro-
e NMOETHH XeJle3bl HMEHOT OOJILHINEG
pa3Mepbl Y CAMLOB; OHH PacHOJIOKEHbI
MEX Y daHANbHBIM OTBEPCTHEM M MOJIO-
BEIMH OpranaMu. LlUBeTOH npuMeHsAeTCH
B naphIOMepHY yxe He OIHO CTOJIETHE; B
Hawle BpeMs OOJBINYIO 4acTh IMBETOHA
NoNy4arT HyTeM CHHTE3a,

YV xuByuwled B UEHTPANBHOH A3HH
kabapru (Maschus moschiferus) Ha xu-
BOTE €CTh HeOONbLINOK MeIloYeK, B KOTO-
POM B BUJIe KOPUYHEBOTO MACHA C CHJIb-
HRIM 3araxOM HaKanJIMBalOTCH Bblesie-
HUA, OCODEHHO BO BpeMs TOHA, ITC
MACJI0 UMEET CJIOXHBIH COCTaB H BKJIIO-
yaeT Xxonectepun (38), apupel NNMHHO-
LENOYESHHBIX XHPHBIX KMCHoT (36) U He-
OONLILIME KOJMHYECTBA KETOHA MYCKoNd.
IHKNIHYECKas MOJIEKYJIa KOTOPOTO Hano-
MUHAEcT MOJIEKYay LMBeToHAa. HMMmenno

Luserrut {Viverra civetta) ®uByT R
Abpuke u Manakzun. UHurertr
GnuM3KW TIHeHaM M BoipabatnisaroT
IHBETOH.
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MYCKOH OOYCJIOB/JIMBAET MYCKYCHEIH 3a-
nax JTHX BBIACIECHHH. -

B mapdromepnu Myckyc HCNOJIL3YCTCA
B ABYX ueiaax. Bo-nepsbix, Orarojaps
ceUHGUYECKOMY 3dNaXy €ro BKIHOYAROT
B THAKeNhle, MYCKYCHBIE KOMIO3ULHH
THIA BOCTOYHBIX AyXOB. BO-BTOpDBIX, €ro
NPHMEHSIIOT KaK uxcamop 3anaxd, A
3TOTO JIOCTATOYHBI HACTOJBLKO MaJble
KOHLIEHTPALWA MYCKOHA, 4TO ero cobcr-

BEHHBIH 3amax yXe HE OIIYIIAETCS.
HefictBue Myckyca kak $ukcaTropa 3ana-
XOB OCHOBAHO HA TOM, 4TO OH 3aMC/UIACT
Hclapedue HanboJee JIETYIUX KOMITOHEH-
TOB JVXOB, TIOJITOMY IYXH KaxyrCd
cumpoHHel 3anaxoB, a HE DOCJIEAOBa-
TEJILBHOCTBHKY OTUEJILHBIX 3AaMdX0B, CMe-
MAIOIMUX JApPYT Jpyra BO BpeMEHH B
HOpsiAKE TIOHHKCHUS JICTYHECTH JIYILHC-
TBIX KOMIIOHEHTOB.

3-METWJIBYTAHTHOJI-1 (129) C,H,,S

DTy MOJIEKYJY MOXHO 1IPeJCTABHTH
cebe Kak MOJIEKYNy COOTBETCTBYIOIIETO
cripTa (26), R KOTOPOH ATOM KHCIOPOAA
3AaMEHCH Ha aToM cepbl. Takme coeauHe-
HHA HA3BIBAIOT MuOAGMU, NITH Mepikanma-
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nHamu (IOTOMY 9TO OHH CIIOCOOHBI CBA3bI-
BATb WOHBI PTYTH: <«mercury capture»
M0-aHTTANCKU  O3HAYAET «CBSA3BLIRAHHE
PTYTH»). JTOT THOJI ONPABALIBAET DEMy-
TAIIMEO CEPHHCTBLIX COCTHHEHHH BOODILLE

3TH CKYHCBI, Hd TYILKH KOTOPBIX MPH-
EpenieHnl My3eiupic ORpPEH, IPH AH3-
HE BRUICNAAR Gonbinde KOmuvecTsa
3-meTunbytanTuona-1.
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KaK BCILCCTB C OTBPATUTEIBHBIM 3aNaX0M
{BcnmomHHuTE TMaxyuue BelecTBa YeCHOKA
(L13) m nyka (114)]. HeHcTBHTENRHO,
HMeHHO 3-MeTHI0yTauTHo-1 BuipabaTnl-
BAET B OOJNBIIHX KONWUYECTBAX ITOJIOCATHIH
cKyHC (Mephitis mephitis). AHaJIbLHLIE
MELIOYKH CKYHCa, KOTOPLIE COAEPHKAT BhI-
DEJICHAA, CJA0DpEeHHBIE JTHM  COC/HHE-
HUEM, PACIIOJIOKEHBI B MBIIIIIE, PACHPAM-
JAKOUIeH XBOCT #HBOTHOTO; OYERH/IHO, B
IaHHOM cllyMae Npupoaa uzobpena 4pes-
BLIT4HHO 3KOHOMHBII MeXanuiM, Mo3Bo-
JAIONHH COYETATDL PaAcHpAMIICHHE XBOCTA
C BBIYCKOM CTPYH BBUICICHHA B CTOPOHY
NIPOTHBHUKA.
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bimskoe coenunenune, ornnYaromieecs
OT 3-MeTunbyTanTHOJA-1 TOABKO TeM,
YTO B HEM C 4TOMOM CEPbl CBA3aHA
rpymnmnd CH,, a He atoM Bopopoaa,
ARNAETCA OJHHM M3 BENIECTB, O0YCIOB-
JIMBAKOLIMX 344X MOYH pPhDKEHW JIHCHI.
3anax HOPKU, TOPHOCTAs ¥ XOpbKa CBA3aH
C AHAJIOTWYHBIMH LHKIHYECKHMH COCH-
HEHHAMH, B MOJEKYJaX KOTOPBIX IIenb
H30THYTa TakaM obOpazoM, 4TO HaXod-
IIMACA HA [JpYTOM KOHUE LENH aTOM
Yyrnepoja 3amelldeT atToM BOJZOpOJa B
rpynne —SH.

MOYEBHHA (130) CH,ON,

MoueBHIIa — OCHOBHON OpraHHYeCKUi
KOMIIOHEHT MOYH 4YeJI0BCKA H KOHCYHBIHN
HPOAYKT PACLUENJIEHAss aMHHOKHCIOT
(73), B3 KOTOPBIX TOCTPOSHBI IMOJIATECH-
THOHBIC nHenw Oenkos (76). Bapocabri
YEJI0BEK BBIACIISAET OKOJIO 25 I' MOUYEBHHDI
exeaHerHo. Ilpu crossHEM MOYH MUKPO-
OpraHM3MBbl TIPEBPAMIAIOT MOYEBHHY B
amMuak (7), obnajaromui xoporo us3-
BECTHBIM PE3IKHM 33aMAXOM.

N OH O

HN
H,N

MyTHOCTE MOUM KPYTIHOICG pPOTATOrO
CKOTRa, Jloniajied W HEKOTOPHLIX BEreTa-
PHAHIICB OOYCJIOBJICHA [IOBBILICHUEM IHE-
JIOUHOCTH cpe/ibl 3d CUET CHelMGUIHOCTH
JHETLI H, K4K CJIEJICTBHE, ODpa3oBaHAEM
ocaaxor ¢ocdaroB kallbliHA H MATrHAL.
30/10THCTBIH UBET MOYH CBA3AH C HPUCYT-
CTBHEM HECKOJBKHX COeIUHCHHH, B TOM
qUCTe yponopdupura (@) U cmeprobuiuna




166

Inasa 4

[MUrMEHT KPACHBIX NCPLEB  XOXOJIKA
Typako (Ha doTorpaduin H3oGpaxeua
Musophaga rossae Gould) no csoemy
CT[)OBHHEO OYCHB 6J1H30K HHFMEHTy
MOYE YETOBEKA.

X
I

Noailitng i, il b 5,

[oBopst, uT0e Moua duiyopecuupyer* B
yabrpaduoneToroM cBere. OTiauvaro-
MIAACA CBOCOOpa3HBIM XOXONKOM apH-
KaHcKas IITHLA MypaKko CHHTE3UPYET 11pOo-
K3BOJIHOe yporopdupuna, B MoJexyle
KOTOPOTO MEXAY YETHLIPbMA ATOMAMH
430Ta pACHONardercss aToM MeJH; ITO
TIPOM3BOZHOE ODYCIOBIMBAET KPACHBIH
IIBET IICPbLEB XOXOJIKA.

[{peT dexanneB BBHIIBAH TTABHBEIM

0bpazoM cTeproOUIMHOM, 08pa3yrOLIKM-
C B pe3yJibTdTe paaa NocedoBaTEIbHbIX
npenpatnetuit. [Teproit ctajueit saasercy
Pa3ioOKEHHE HEKOTOPBIX KOMIIOHCHTOB
KPOBH, NOTOM CJIE/IyeT HX NPEBPALICHUE B
NEYEHH B XKE/ITHIH NHTMEHT XKEIIYM Ouiu-
pybuH, 3aTeM npeppalicHue OmiEpyOHBa
B OecuBeTHOE COeJIMHEHHE W, HaKOHEI],
OKUCIEHHC* [IOCJCAHCTO B XKEJITO-OpaH-
WEBBI CTEPKOOHTHI,

MYTPECLIMH (131) C,H,N,

/\/\\/NHI
H,N

Hazpanus aToro amMmuHa 4 ero 6,1M3K0-
r0 ananora xkadasepuna, OTJIHYAIOLIETOCH
TOJILKO TEM, 4TO B €ro YrjeROIOPOOHOH
HEIH  COAEPXUTCA Ha OJHY Ipynny
—CH,— bonblie, roBopsaT camu 3a cebs
(B aHTNHACKOM HA3BIKE «pulrescence» H

«cadaver» 03Ha4al0T «THHCHHE» H «TPYIn
COOTBETCTBEHHO);, €/1Bd JI4 HYXKHO UOMd-
poOHee ONKCBIBATH KX 3aMax WM yMo-
MHHATb O TOM, 4TC I3TH dMHHBI TTPUCYTCT-
BYIOT B THHIOIHEM Msce. B To xe Bpems
NYTPECUMH 1 KaJaBCPHH BHOCAT BK/Ta/l H
B 3alldX MHBLIX )XMBOTHLIX, a 4YaCTHYHO
00yCIIORNIUBAOT ¥ 3anax cnepmbl. KpoMe
TOTro, 004 ITH COCAUHCHUsA Y4YaCTBYHOT B
bOpMUPOBIHUH 3aldXa MOYM U BHOCHT
BKIIaT B HCNPUATHBIA 3amax H30 pra
(BbIALIXaEMBIH BO3JYX HHOIZA 34XBaThl-
BaeT B JIETKUX JeTy4ue KOMIIOHEHTHI
kpoBH). TlyTpeciua npeacrasiseT cobol
KPHCTANIM4ECKOE BeELIECTBO, a Kalame-
pMH - cuponoodpasHyro KU/IKOCTL; H TOT,
H Apyroil 410BHTHI U 0D/TaNaOT OTBPATH-
TEJIbHbIM 3dNdX0M.
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Onoue %3 MOHOMEpPOB HalmoHA-6,6
[rekcameTmiienauamuH (71), T. €. InaMuH
¢ utecthio rpynnamu —CH ,—] sBiseTcs
HAHXKARIIAM  QHATTOTOM  KaJaBepHHa,
MO3TOMY B KaKOM-TO CMBICIE MOXHO
cka3aTh, YTO MBI «OACBACMCA B 3anax
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cMepTH». HaHinoHOBbIE M3ETHSA, O/IHAKO,
He MAXHYT THHIOIIKM MSCOM, IOTOMY YTO
MOJIEKYIIBI TeKCAMETHIIEHTMaMHHA CRA3a-
HbI C APYTHEMH MOJIEKYJIAMU U HEOOCTYII~
Hbl AJIA OpraHoB OOOHAHMSA.

TPUMETHJIAMUH (132) C,HN

Mosekyna TpHUMETHIAMHAHA —3TO MO-
nekysia aMMHaka (7), B KOTOpo#d Bce Tpu
aToMa BOJAOpOAA 3dMEHCHBI Ha TPYIIIb
—CH,.

TpHMeTHIAMHAH NpPEACTaBAseT coboi
ras, CKwxaroluicas yxe npd + 2°C u
o0najaroluil 3aMaxoM MpOTYXIEH pbi-
6. U B caMoM Jesie, KOrna BbI HIOXacTe
HeCBEXYHO pbiOy, Bbl OINyllaeTe 3amnax
TPUMETHIIaMHEHYA, ofpa3ylollerocs IpH
JeHCTBHH (EPMEHTOB ¥ MHKPOOPTaHH3-
MoB Ha Gesiku poid. OcobeuHo adperTus-
HO TPHUMETUJIaMHH M3 OenkoB oOpasyroT
¢hepMeHTEI, BHIICHAIONIAECCS MPH NOTPO-
1eHHH pbi0. DTOT aMHH BBIACAAIOT TaK-
e KOHMOTH M goMalunne cobaku, KoTo-
pbie MO 3TOH NpPHYHHE TakXe HHOTIa
NaxAyT NpoTyxiued poiOOH.



3peHue ¥ UBET

Madpan (Crocus sativus).

Mexny paccMaTpuBaeMbiM OOBEKTOM H [T1A30M CYIIECTBYET (QH3IUUYECKas CBA3b,
HNOCKO/IBKY B JAHHOM CIIYy4ac CHIHAJIOM SBJAETCH JIy4 CBeTa. B TO Xe BpeMs okpacka
0OBEKTA HACTO MMeeT XMMMYeckyo npupony. OnpeaefieHHble XMMUYECKHE BEllecTBa
ARISIOTCH TAKXKE YYBCTBMTEIBHBIMH CCHCOPAMH, KOTOPBIC PealupyrOT Ha MOCTYMARO-
LMK B HALIW OPraHbl 3pEHHS CBET.

EcrecTBeHnas okpacka MHOIHX MPEAMETOB CBA3aHa C ONpPENeSIEeHHBIMH BEIeCTBAa-
MH; B 3TOH I'J1dB¢ Bhl y3HA€l€, KAKHC BCIICCTBA HAXOOATCH B LIBCTOYHBIX JENECTKAX,
NMUCTBAX M KOXe W 0OYCITOBIHMBAIOT OKPACKY LBETOB, JEPEBLEB W UE0BeKA. Tenepsn,
TIOCMOTPEB Ha pO3Y, Bbl OYAETE 3HAThH, KAKHE MOJIEKYJIb] OTBEYAIOT 33 €€ LBET, OTTEHKH
W NONYTOHA. Bbl y3HaeTe, NoYEMY OCEHLIO JINCTh MCHHAIOT OKPACKy U HOMMETE cyably
OKPALUMBAOIIMX KX MOJeKyl. Bol Takxe NomMyduTe npeacraBieHMe o COOBITHUAX,
KOTOpblE€ NPOMCXOAA1T B HALUIMX OpPraHax 3PCHMA, KOTAAa OHHM YJIABJIMBAKT 3TO



3penne u nBeT

paznoobpa3ue kpacok. Brl y3naere, 4TO
3PEHHAC CB3AHO C NEPeAAYCH CHI'HAIOB OT
MOJIEKYTIbI K MOJIEKYJIE ¥ YTO AKTUBHPO-
BaHHBIE MONEKYJIbl, HAXOJAAIMECH B CET-
YATKE 1)1a3a 4EHOBEKA, 34TE€M HOCHLIAOT
CUTHaN, KOTOpPLIA B TIyGMHax Haluero
MO3ra BOCIPHHHUMAEICA KaK I1BET. Bol
y3HaeTe TaKkKe, KaKMe MOJNEKYNbl OTBET-
CTBEHHBI 32 LBET BOJIOC, MsiCA M KUpA U
KdK OJHH JIIOJH ClapaloTcd U30ABHTLCA
OT CBOEro IBeTa, a Apyrue, HaobopoT,
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CTpeMATCH  HHTSHCHUIMPOBATh  IBET
KOXH HCKYCCTBEHHBIM MM €CTECTBEHHBIM
HyTeM.

Mpl HayHeM ¢ BOCIIpPHATHS HBETA W
33TeM tiepeii/ieM K MOJIEKYIaM, OTBEYaro-
UM 34 pa3/JIHYHBIC OKPACKH. UHTas JIIO-
O0OH pa3fen 3TOH r1aBbl, BLI e JIOJDKHBI
3a6bIBaTh, YTO MHOTHE BEIIECTBA TAK MNU
HHAYE DEArdpyrOT Hd CBEY, [OTOMY YTO
X JJIEKTPOHBl MOTYT CMEMAThCH MPH
MOTJIOLICHAHA CBETOBOHM 3HEIWH.

3penue

XoTa peuentopsl rnasa pPearupyroT
Ha (H3HYCCKOC Pa3OpaxcHHE —CBET Pas-
JMYHBIX [UIMH BOJ, BCE JIaneHEHIIHe
MIPOIECChl ODHAPYXEHUSI, NepepabOTKH H
nepefauy COOTBEICTIBYIOUIMX CHILIATOB
MMEIOT XUMUYeCKY npupony. CeTuaTka
rJ1a3a COCTOUT M3 PEUCUTOPOB [IBYX TH-

e .

NOB, HA3BIBACMEIX HAA0YKaMu H Koabou-
kamu. Oxono 1 mapa. namouex GyHKLIHO-
HUPYIOT Jaxe [pH CHadOM OCBCLUCHUM,
HO OHHM HE MOryT pa3/iM4aTh npera (T.e.
nudpepeHIIPoORATL CBET B 3aBHCUMOCTH
OT JUIHHBI €r0 BOJIHBI), IIpuMepHO 3 MJIH.
KOI0OUYeK BBLINONHAIOT CBOK (QYHKIMIO

o W ] 3

CkaHUpYIOMAs JTEKTPOHHAA MHKpodoTorpadus ceTuaTku riasa kposnka. [Tanodxd B XonGOYRR BUIHEL B
BepxHeH dactm doTorpaduu, a chepudeckue oOpa’opaHdd B HIGKHEH 9AaCTH —3TO CAHT MR,
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TONBKQ [PH APKOM OCBEIUIEHHH U HMEHHO
3TH PEUENTOPhl pa3uvaroT nBeTta. [Jlei-
CTBHTEJIBHO, CYILIECTBYIOT TPH BHIA KOJI-
Douex, NOTrJIOMAIHUX TOMBKO KPACHEIA,
TONBKO 3C€NCHBIR WIH TOJBKO [0ONy0oi
CBET M IOCBINAIOIIAX COOTBETCTRYIOUINE

CHIHAJIbl B TOJIOBHOH Mo3r. B KaAXI0M
peuenTope €CTh YYBCTBHTEIILHBIE K CBETY
MOACKYNBI, DCAKIIMA KOTOPBLIX Ha CBETO-
BOC W3JY4YCHHC H NPHBROIAHT B JAeACTBHE
MEXAaHH3M Ncpcaayvd CUrHala B MO3T,

11-LHG-PETRHAJLD (133) C,,H,,0

Monekynsi, o GopMe HANMOMHHAIO-
LIHE MOJICKYJIY PETHHANA, HE pa3 BCTpe-
TATCA HAM B 3TOM W CNEAYIOIIEM paiie-
nax. IToueMy 3TO TaK, Bbl BCKOPE yY3HAETE,
Petunant — QoJpliied YACTRIO YIJIEBOIO-
poj, OTAHYHTENLHOH 4EPTOH KOTOpPOro
AIBJISICTCH YE€pPENOBaHHE NPOCTHIX U ABOHK-
HBIX YTIIEPOI-YTIEPOAHBIX CBA3eH. Yrue-
BOAOPOJAHAS LUENb 3dBEPIIACTCS TPYNLOH
—CHO, Ttunwubnoil nns ajgbJerHios *
(oTctoa OKOHYAHHE «aJib) B Ha3BaHUM
PETHHAJIA).

YepegoBaHue MBOHABIX M IIPOCTHIX
¢Bs3eH O0YCNOBAHMBAET [Be OCOOEHHOCTH
MOsEKyThl peTHHana. OfHa U3 HKX —3TO
AKECTKOCTh 3MI3aroo0pasHOd YIJIEBROIO-
POMHOH LENH, KOTOPAs HE MOXET CBEp-
HYTbCs B KJIYOOK, THOMYHBIH And Mone-
KYJl HACBLILUEHHBIX yraesopoponos (20), u
TMOYTH HENOIBMXHO 3aXPCIICHA B (ICCTH-
YJIEHHOM Kohbne. [pyras 0coOeHHOCTH
PETHHAIA CBA33Ha ¢ OTHOCUTEThHON NOJ-
BHXHOCTEIO 3JIEKTPOHOB, KOTOPBIE CPAB-
HATEJILHO NErK0 MOTYT 3aHHMATE H3ME-
HeHHbIe nonoxcHuA. Ilo 3TOH upuuUHe
MOJIEKYJIA PETUHAIIA MOXKET MOrJOIAThH
SHEPTHIO TNAJAIOLIErO CBETA M KAKOE-TO

BpeMs XPAHHTH €€ B BHAE CEPUIECKO-
IO pacnpellesIeHUs 3NeKTPoHOB. BaxHocTh
rpynnel —CHO, maxopsmiefics Ha KOHUE
uend, 00ycnoBJIeHa €€ BHICOKOH peakUHOH-
HOB CHOcOoOHOCTHIO, Dmaromapsa KoTopoi
OHa (a cneAoBaTeIBbHO, H BCA MOJleKyna
PETHHAJIA) MOXET COEMMHITLCA C APYTH-
MH, HaXOJAWHKMHCS NOOIN30CTH MOTIEKY-
JaMHM — B 0COOEHHOCTH MOJIEKYyJIaMu Oell-
KOB.
Mosekyna 1l-yuc-perunans —ogna u3
TeX MOJEKYJI, KOTOphIE MOTIONAIOT Ma-
JalolUH CBET B Najodkax d xonboukax
r;aa3a. B mamoykax Monekyna peTHHans
CBA3aHA C OCIIKOM onCcuHOM B BHIE CRETO-
YYBCTBUTEJILHOTO KOMIINEKCA podoncu-
na. POIONCHE Ha3BIRAIOT TAKXKE 3pume.tb-
noim nypnyposm. B konboukax MOJIEKYJIbI
PETHHAA CBA3AHBI C TPEMA HECKONBKO
OPYTHMH OICHHAMH, TaK YTO COOTBETCT-
BYIOLME KOMILIEKCH TOTJIOIMAIOT CBET
TOJIbKO ONPEAEIICHHOH JJIMHLL BOTHBI ~
KpacHbIi, ronyboil u seneHbiii. Pernnanis
MOXET OBITH BO30YX€R B yabTpadHote-
TOBBIM H3NyYeHHEM, HO OHO OOBIYHO TIOT-
JIOIIACTCS JKEIUTBIM THATMEHTOM POTOBOM
oDonoYkn riaza, OGnaromaps YeMy MbI
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MOXeM Habnronate Tonbko Gojee qmMBE-
HOBOJIHOBBLIH «BUIHMBIA» cBeT. Bnipodyem,
HHOI1a [OCNE ylaNneAHs KaTapakTbl JIH0-
MM MOTYT YMTATB NPH YJILTP4(pHOIETO-
BOM CBETE.

Hac He nonxHo yJAMBIATH, YTO CHO-
CODHOCTE peTHHAJIA M er0 KOMILIEKCA C
OenkoM (pOMONCHMHA) MOrNOUIATHL CBET
HCTIOJIL3YETCA MPHPOLOH JUIA U3BNEYCHHUS
NEPTHHA U3 COMHEYHOTO CBETA HE TONHKO
B 3pennH. [lypnypusie Hecepubie GakTe-
pun  Halobacterium  halobium,  wu-
BYIITHE OOBIYHO Ha SIPKOM COJIHEYHOM CBe-
TY B OYEHB COJIEHBIX BOOAX, KOTOPLIE
NPUMEPHO B 7 pa3 KOHAIEHTPHPOBAHHCE
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MOPCKO#H BO/bI (TaKnAEe YCIOBHA CO3AAIOT-
cs Ha Oeperax COJIEHBIX O3€p M NPYIOB),
HCRONBL3YIOT PETHHANS (B BHIE DakTepuo-
POLCHCHHA) NIOYTH TaK Xe, KaKk Ha Gopty
KOCMHMYECKUX CTaHHHMW UCTIONB3VIOTCH
conHeyHbie Datapen. C noMoLIbIO IHEP-
['HH, HAKOIUICHHOW peTHHAJIeM, ranodak-
TEPHH OCBODOXNAFOTCA OT H3OBITKA HOHOB
BOAOPOJAA, YTO MO3BOJNIET HM CHHTE3H-
poath AT® (98) m3 AJAD, a ATD 8
CBOIO OHYEpEAb CAYXUT It obecnedeHus
JHEPrued TOH aKTHBHOCTH, B KOTOPOH H
3aK/IIOYAETCS  XKHU3Hb 3THX KPOXOTHBIX
CYIECTB.

TPAHC-PETUHAJDB (134) C,,H,,0

Monekyna mparc-peTHHANS OTIAYACT-
csl OT MOJIEKYIThI yuc-peTHHana (133) Toms-
KO [POCTPAHCTBEHHLIM PACTONOKCHHEM
TPyilll H ATOMOB BO3JIE OQHOW H3 NBOMH-
HBIX CBA3eH, Onmarogaps ueMy OoxoBad
HElb MOJIHOCTBIO PACHPAMIAETCH, COXpa-
HAiSl TIPEXHIOI0 XKeCcTKOCTh. (QbCyxneHue
yuc- W Mpanc-U30MepHN CM. Ha c. 19))

Korja Ha uanouky nim xonbouky na-
IdeT CBET, OH MOTJOUIAETCH yuc-PETHHA-
Jem peneuropa. Kak n B cnydde apyrax
MOJIEKYJI, MOrJOUEHHe CBETA BHIILIBAET
CMENNeHHe JIEKTpond. B JAaHHOM cirydae
NPOUCXOIHT PACLIEIICHUE OOHOM U3 IBYX
EKTPOHHBIX TTap MEX/1y NBYMs aToMa-
MU yriepoja—TaM, rAc MOJIEKYJd yuc-
PETHHAJS COrHYTA MOJ [PAMBIM YTIIOM;
HHBLIMM CII0ORAMHU, NBOWHAN CBA3L BHE3AIl-
HO fipeBpallacrcs B OJAMHaApHyio. Teneps
OllHa NOJIOBHHA MOJIEKYJThl MOXET Bpa-
WATLCSH OTHOCUTEABHO APYTOH u yuc-pe-

CHO

THHAIIL, A3MEHAB (GOpMY, TpeBpaInacTcs
B mpanc-peTHHaas. [lpu 3TtoM nBa 3next-
POHa pa3JencHHOW Naphi CHOBA COEmH-
HAIOTCH, T. €. BHOBb obpa3syercs ABOHHAsA
CBA3b, U MOJIEKYJIa MPUAHMAET HHYIO, HO
TAKKE KEeCTKYIO POopMYy. DTO CyUreCTBEH-
HOE H3MEHEHNEe QOpMBl PETHHAJIA BJIMAET
H Ha GOpMy OenKOBOH MOJIEKYIbI OTICHHA,
B Pe3yJLTaTe YEro No 3PUATEIILHOMY HEp-
BY B M03r nogaerca curaan. [locne atoro
mpanc-peTHNATh OTILENIASTCA OT OICH-
Ha, MOJIEKYJIE KOTOPOTO OH YXKE HE COOT-
BETCTBYET, M re-THOO B JAPYrOM MECTE
BHOBhL MNpeBpallaeTcs B yuc-peTHHAID,
KOTOPBIH 3aTEM COEIMHSETCH C ONICHHOM.
Obpasyroumica TakuM obpasomMm poaorn-
CHH TOTOB K TIPHEMY CJICAYIOLICH [TOPLHH
CBETA.

PeTHHA I ABMACTCA CBETOUYYBCTBUTCITh-
HBIM 3EMEHTOM OPraHoB 3pEHHS BCEX
XKHUBOTHLIX, CHOOCOOHBIX paclio3HaBaTh
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H300paXeHHe, TakHe OpraHbl 3peHHs
HMEKTCH TOJILKO ¥ MQJUTKOCKOB, YJTEHHC-
TOHOTHX H IO3BOHOYHBIX, HECMOTPSA Ha
TO 4TO OHH, BOIMOXKHQ, IPOILIH PA3THY-
HbIE TIYTH DSBOJIIOUHOHAOTO DPA3BUTHA.
Vrnomunabmmecs BbIUE TanobakTepui,
XOTs1 A IPMHAANEXKAT K APYTOMY [APCTBY
KHABBIX OPTraHW3IMOB, TadKxe 00J3aAaloT
PYJMMEHTAPHOM CIIOCOOHOCTLIO YNABIIH-
BATL JHEPTHIO CRETA C TIOMOUILIO PeTH-
Hana. Bee 3TH OprauniMel B3sid Ha BOO-
PYXEHHE HUMEHHO PETHHANB, MOCKOJIBLKY
OH HACJIBHO BHIIOAHACT BCE (DYHKUHH
CBETOYYBCTBUTEIBLHOTC 3jeMeHTa. PeTH-

HaJIb Pe3K0 M3IMEHAET cBolo bopMy NpH
NPEBPALICHAN Yuc-A30Mepa B mpanc-uio-
MEpP; UTHHA BOJHBI MOTJIOLIAEMOrO HM
CBETA JIETKO M B INMPOKHUX [pe/ciax Mo-
ARGUIAPYETC CBA3AHHOH ¢ HAM MoJe-
xyJjioR Benka. KpomMe Toro, yuc-peTHHab
XMMHYECKH JOCTATOMHO YCTOHYHB M He
M3OMEPU3YETCs B mpatic-popMy B TEMHO-
Te (biiaroaps 4eMy Ml H HE CTpajfacm
OT JIOXKHBIX CHIHanoB). OpraiuiMsl Mo-
FYT CMHTE3HPOBATh PCTHHATL M3 JIETKO-
JOCTYNHBIX I[IPEILCCTBEHHAKOB, B TOM
qUCIIE U3 KapOTHHOB (136).

Jlucrest pacTenmii, MOpKoBb H IAMHHIO

Llger MHOTHX BEWIECTB, B TOM YHCIe
OTIMCBIBAEMBIX B O3TOM H CICAYIOUIEM
pasaenax, o0yCuoBien u30upame tbHsIM
nozaowyenue s (abcopbimeit) cBeTa; NMpuH-
LIMIINAJILHO HHBIM MEXaHH3MOM 1104BJle-
HUSA OKPACKM ABJISETCS 3MHACCHAS cBeta *
(c. 27). B TOM YHMCJIC HCTIYCKAHME CBeTa
PacCKaJICHHBIMHA TejlaMM. YTOOB NMOHATSH,
KAK BOZHUKACT OKPACKd TPH HOTNOLIEHHH
cBeTa, HeoOX0AMMO 3HATSH apa diakra.

Bo-tiepruix, OOBIMHBIA Genblii  CBET
NnpeacTasiseT codoll cMech H3JIy4CHHH
BCEBO3MOXKHEIX UBETOR. PackanenHnle
Bepxide caor COTHHA MOPOXAAROT H3NY-
YeHHe C CAMBIMH DA3JIMIHLIMHA JUTHHAMMA
BOJIH ¥ 1 MMEHHO €r0 MBI BOCTIPHHHMACM
kak «benwlil» cper. Ecny nocnegnuit -
MHTh KakoM-NM0O coCTaBJSsIIOLEH, TO
CBET IPUHUMUE! OKpacky. Tak, oTHHIL-
TPOBAB OPAHXKEBLIA 1BET, MBI TOJYYHM
3EJIEHOBATO-TONIYOOH, a OT(hUILTPOBAB
3e1eHOBATO-TOJIYOOHU, NOIyYHM OpaHKe-
BbIH uBct. L{BET, BO3HMKAKOIIMK TIPH NOT-
NOUICHUH KaKol'o-1ubo useta u3 Oesoro,
Ha3hIBAKOT QOROAHUME AbHbIM (KOMITIEMEH-
TaApHbIM) K [ocjieqHeMy. TpaAIHOHHO
CBA3L MEWTY PA3IMUHBIMKA IBETAMM [Ie-
MOHCTPUPYIOT C MOMOIIBLK IIPHMEHAEMO-
O XYJOXKHUKIMU Kpyea yaemaos, Ha KOTO-
POM JOTIOJIHUTETBHBIE [IBETA PACTIONQKE-
HbI ApPYTr TIPOTHB ApPYIA. _

Bo-BTOpRIX, BakHO TO, 4TO M0GOe
BELLIECTBO MOIJIOUIAET CBET TOJLKO onpe-

JIENERHOA JUIMABI BoJIHbI. Ecnu anekrpo-
HBLJ MANHOro BELIECTBA NMEperpynidpOBLI-
BAIOTCA TAaK, HTO HX HOBOE PACHOJIOKCHHE
JIMIIB HEMHOTO OTJIHYA€TCS OT HOPMaJlb-
HOTO (HeBO3DYXAEHHOrO), TO BEUIECTBO
NOTJIOUIAET KpacHBIM LIBET, IIOCKOJIBKY
KpacHoe (JJIMHHOBOJNIHOBOE) H3JIyYeHHe
ABJISETCA HUIKOIHEPreTHyeckaM. Ecmn Ha
TakOC BEUICCTBO Tajgaer Oclibid CBET, TO
OTPaXAEMBIA BEIIECTBOM CBET BOCIPHHH-
MACTCR KaK 3ejieHbid. Eci xe s nepe-
TPYNIIHPOBKH SNEKTPOIIOB JAHHOTO BEle-
CTBa HEOOXOOMMO MHOIO 3JHEPTHH, TO
OHO MOrAoHIdeT TOMBKO KOPOTKOBOJIHO-
BYIO HACTBH CTIEKTPa, OTBEYAIOLIYIO BhICO-
KOSHEpre TuaeckoMy usayuenunto. Kopotr-
KOBOJIHOBO€ BBICOKOIHCPTETHHECKOE M3~
NYYEHMUC MMEET CHHHM LBET, & OTpa)ae-
MBIH BEIIECTBOM CBET BOCIPHHHUMAETCA
KdK OPaHXCBBIH.

B 5>TOM OTHOIlIERHK OYEHE UHTEPECEH
3eneHbid nBeT. Ha xpyre useTtoB o pac-
MIONIOXKEH HAIIPOTHB K4K KPACHOI'O, TAK U
¢HOosIeTOBOrO, T.€. HANPOTUB  TOrO
JUANa3’oHa JUIMH BOJIH, [€ BCTPEHAIOTCA
JIBa NPOTHBONOIOKILIX KOHIA BHAMMOTO
y4yacTka cnekrpa. CneaoBaTeNbHO, Belle-
CTBO MOXEI BOCIPMHHMMATbLCA KakK 3eJe-
HOE, €C/I OHO TNOrinoaeT HA3KO3Hepre-
THYECKHUH UTHHHOBOJHOBBIN KpacHBIH LIBET
WK BBICOKOJHEPreTAYeCKHH KOPOTKOBOJI-
HORLIA (HONETORBLIH LBET, MK 064 3TH
LBETA.




3pcHHE H nBer

620 HM 580 Hm

BOO nm
400 Hm

560 vm

430 Hm 490 um

Ha vcnone3yeMOM XyQOMHUKAME KPYre UBETOB fO-
HOHUTENBHBIC [[BETA DACTIONOXEHH NPYF TPOTHB
ﬂ.pyl'i:l. Cﬂﬁ,’lﬂB'd.’l'C.']bHO, €CJIH 1aHHOEe BEUIECTBD M3
TaAQIOWEIO HA HETC CBETA MOCUIONTAET KPACHYIO
COCTABJIAIOLIYIO, TO OTPAKEHHBIH CBET ByAeT KMCTh
JIOIOJTHUTENLHBIH K KPACHOMY, T.¢€. 3eJICHLIA, [BeT.

B cienyroluem pasaesie Mbl paccMoT-
PUM COEeTMHEHHA, OTBEYAIOUINAE 3a RAPKO-
KP4CHYI0, XEITYI0 M ronylyio okpacky
useTor pacrenud. XKenras u opamxeras
OKpacka JpPYTHX NPHPOAHBIX OOBLEKTOR
yacTo OOYCNOBJEHA [PVYIUMH COelHHe-
HUSMH, Ha3blBAEMBIMH KAPOMUHOUIAMU,
O HHX MBI PACCKAKEM B ITOM pasjene.
U3syuasg CTpOeHHE 3THX COENMHEHHH, TO-
Je3ao o0paTuTh BHUMAaHHEe Ha oOumi
JUIS HUX DJIEMEHT CTPYKTYPBI;, JAeHCTBH-
TeJIbHO, KApPOTHHOHIB (4 9YacTHYHO H
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XNOPOPUILT) MOXKHO PACCMATPHBATH KaK
B OCHOBHOM COYETAHHE HECKONBKHX H3OM-
PEHOBLIX 3BeHLEB (62). B cBeTe >TUX J4AH-
HBIX HE JIOJDKEH BLI3LIBATH Y/MBJICHHS TOT
(aKT, 4TO NAEPEBRBA BBIICHAOT KAyyyk,
KOTOPBIA ABNAETCA NOJMH3ONPEHOM (63),
WM 410 B BBIACJICHUSIX KOXH YelOReKa
cogepxuTca uzonpen (c. 162), u3 3BeHben
KOTOPOrO NOCTPOEH? MOJIEKYJ1d BUTAMU-
Ha A. 3anax pacTeHHit Yacro o6ycioBiIeH
TEPNIEHAMH (C. 155), rakxe T1IOCIPOLHHBI-
MM M3 W3IOMPEHOBBLIX 3REHLER. DTH NPH-
MEPHI €€ pa3 ACMOHCTPHUPYIOT IKOHO-
MUYHOCTL HCKYCCTRA TIPHPOJIBI.

3m1eCch MBI PACCMOTPHM OKpacky Ka-
POTHHOMIOB, CBA33HHYIO CO CIOCOOHOCTEIO
CBETA Pa3pbIBATh HEIPOYHBIC NEKTPOR-
HBIC TIAPbI B JUIMHHOH LIENW HEPEYHOUINX-
CA UPOCTBHIX H ABOHHLIX cBAleil. [lepexon
OJUIOTO W3 3THX 3JIEKTPOHOB Ha Oousee
BBICOKO3HEPTETUNECKHH YPOBEHL COIpO-
BOXKRAETCA TIOTJIOIIEHHEM CBETa ¢ Oflpe-
JIEIEHHOM AIWHOH BOJIHBI (T.€. onpe/e-
JCHHOro uBeta). KapoTHHOWIR MOTYT
NEPEXOAUThL OT OIHOTO BHOA (XKEPTBbI) K
JpyroMYy (XHMILHHKY); TakAM o0pa3zoM
CO3NAIOTCA MHTEPECHBIC B3aHMOCBSI3H.

XJOPO®UILI (135) C.H,,MgN, O,

3enennlid uBeT JIACTBLI MOOBIX pacTe-
HHI OOYCIIOBJIEH XA0POPUALIOM, CTPYKTY-
pa KOTOpOTO mokKa3zaHa 31aech. B menTpe
MOJIEKYTIBI  xJJopodHIIa  pacloJIOoXKeH
ATOM MarHus. .

DTa 49pe3BLIMAHHO BAXHAS MOJICKYJIA

NOTNOIAET KAK PHONETOBY!O, TAK M Kpac-
HYIO COCTaBISIOLIME BHAAMOTO CBETA;
HMEHHO 3TO ¥ TpeQyeTcs A8 TOro, 4ro-
OBl OTpaXennbLlid CBET Ka3aJiCsi 3eJIEHbIM,
W TONBKO MO 3TOH MNpUYUHE pPACTCHHA
UMEIOT 3eNenyie okpacky. ITornoumaemsrit
XJTOPOQUIINOM CRET ABNACTCH HCTOYHHKOM
IHEPTUM JUIA 1IPOUECcd ghomocummesa, B
KOTOpOM M3 JMOKCHAa Yyriiepoaa (4) u
BoAabl (6) obpazyrworca yrieceoanl (79).
Takum obpa3zoM, monekynia xsopodun-
JIa—5TO T4 aHTEHH#, ¢ NOMOUILK KOTO-
POii 3€/ICHbIE PACTCHHUA YJIABIHBAIOT COJI-
HEYHYHO JHEPTHIO H T€M CAMBIM OTKpHI-
BAKOT (YTh BCEM APYTHM TMPOLECCAM MU
dbopMamM KH3IHM.

XJopodHIN IOTNOLIAET CBET O4YEHbL
9(HeKTHBHO B MOXET MACKHPOBATH JIpY-
rme upera. Hekoropble M3 HUX LpOsB-
NIIOTCA OCEHBIO, KOTId MOJEKY.Ibl XJIO-
pojunna pasznararorcs (c. 181). [Ipn
BapKe MJIH [1OJIKAPHBAHUM PACTUTENBHBIX
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NHLIECBLIX MPOIYKTOR PACTIONQKEHHLIN B
HEHTPC MOJCKYNb! aTOM MArHHd 3ame-
mAacTea Ha ATOM BQIACPOAA. Takxas 3aMme-
Ha CONPOBOKAACTCA H3IMCHEHMECM KOJIHA-
YeCTBA JHEPIHM, HCOOXOmuMOMR U1 BO3-

OyXAeHUs LIEKTPOHOR OCTaBILIeiica YacTH
MOEKYJIbI; TTOITOMY TOABEPrIIUCCS KY-
JIHHapHOM o0paboTke NIHCTBH MEHAIOT
OKPacKy ¥ HHOTHA NOYTH COBCEM TEPAIOT
3eJIEHBIH 1{BET.

KAPOTHH (136) C,,H.q

Monekyna xapoTHHA ~3TO YIieBOAO-
poA, HOCTPOEHHBI M3 BOCHBMH 3BEHLEB
nionpena (62). Mur dymem paccmartpu-
BATh KAPOTHH KaK NPCAMISCTBEHHHK BCEX
APYTHX MOJIEKYJ, 0OCYXd€MBIX B 3TOM
pasfene.

HanGosee yauBurennHol ocoben-
HOCTHIO CTPOEHHA KApPOTHHA SABISCTCA
IJIAHHAA LEMb YEPEAYIONIMXCS JBOHHBIX H
oauHAapHbIX cea3ell. Kax MBI yxe roropu-
I TIPH U3YYEHHM OJIM3KOTO COCAHHEHHS
perunans (133), Takoe 4epeqoBaHuUeE CBA-
3¢l UMeeT JBa BAXHBIX MOCICACTBUSA.
Bo-nepeeix, YepeuyrONIHEcs CRIA3M OTpa-
KAIOTC HA HOpME MONEKYNkI, KOTopas
CTAHOBHTCS XKECTKOH M TepAaeT cnocos-
HOCTb M3rudarhea. Bo-BTopeix, B pacti-
HYTOR LENH 3ACKTPOHbL CBA3AHBI CPABHU-
TENLHO cnabo d MOryT Jierko BO30yX-
JATLCA JAXe 1OJ OSHCTBHEM HH3KOIHED-
reTudeckoro usnayuqeuusi. [loaromy xapo-
THH TOTJI0MAaeT GUOASTOBYIO COCTABIISIO-
Uy10 BUIMMOrO CBETAa M KaXeTCs OpaH-
#esbIM. [pyras ocobeHHOCTE xapoTvHA
CBSI1aHA C €ro YyIJICBOAOPOOHOH mnpupo-
Joi, 6naronapsa 4eMy OH PAacTBOPHM B
KHUpax, obecrneunBaronx OJIH3KOE YIiIe-

BOJIOPOAHOMY OKPYXKEHHe, HO He B BOJAE;
10 DTOW NpHYWHE KAPOTHH KOHHCHTPH-
PYETCS TOJILKO B ONPEJC/ICHHRIX OpraHax
U TKaHAX OPraHu3MOB.

KapoTtul coaepxuTcs B MOPKOBH, HO
AEIThIH HUBET €€ CepaAUCBUHBI 0OYCNOBEH
YACTHYHO OKHCJICHHBIMM [TPOU3BOAHLIMU
KapOTUHA, HA3b{BAEMBIMH KCaHmModuiid-
su. TTo cyTm fena, Xopouio 3HAKOMBbIE
HaM OpPaHXEBbIE KOPHENJIOAL MOPKOBH —
ATO CPABHHUTENLHO HEJTABHEE TROPEHUE de-
JioBeka. JlukMe npenku Hauieid MOpKosd
HMEJIU 1TYPIYPHBIC KOPHEILIOAbI, OKPacKa
KOTOpPbIX BhI3BAHA JPYTHMH COCIMHCHUS-
MH, PACCMAaTPHUBAEMBIMH B CJCAYIOWEM
pazjaesne. OAHAKO B MYTAHTAX MOPKOBH
CHHTE3 JTOrC [UIMEHTA ObLT MOABIICH #
B KOpHEIII0Aax CTalu JOMHHUPOBATE 130-
JIOTHCTO-KENTHIC MOJIEKY/Ibl KAPOTHHOH-
noB. Kapotun, xpoMe TOro, BHOCHT CBOM
BKJ14/1 B OKPACKY MJIOA0B MaHTO U XYPMHBI.
CBETNO-KPEeMOBLIH UBET MOJIOKA ¥ XKEJl-
ThIH I{BET CIHBOYHOTO Macia TAKKE
DosbLeH HACTHIO OOYC/IOBICHBI DJIM3KH-
MH KAPOTHHY COETHHEHUAMM, TAKHE XK€
BEIIECTRA AQOaBIRIOT M B MAPrapyH, YTo-
ObI BHCIIHE OH 80J1€e OXOMHA Hi CIIHBOY-
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HOE¢ MdcIo. biieHOo-kenThlit 1BeT XMpa
XHBOTHBLIX YaCTO CBA3AH C KapOTHHOM,
KOTOPBIH XUBOTHBIE MOLYYaFOT BMECTE C
PACTUTENLHON OHINEW ¥ KOTOphLIH B cuHiy
CROEH YIrnesogOPOAHOH HMPHPOABI NEIKO
pPACTBOPSKETCA B XHPax.

B dotocunTteznpyomux opranuiMax
KAPOTHH ABAACTCA OOBIYHBIM CIYTHHKOM
xnopodunna. Ero dynkius zaxiaroyaercs,
C OJIHOH CTOpPOHBI, B aKKyMYJIHPOBaHHH
FHEPIHK COJIHCYHOTO CBETA, HE 1OTJIOUIEH-
HO xJjopodunnoMm, a C Jpyrod—so
B332UMOACHCTBHH C BBICOKOIHCPIETHYECKH-
MM MOJCKYJaMH KHCIOpOAa U TAKUM 00-
Pa30M B 3AIMMTE PACTHTCIBHBIX KIETOK
o1 paspyiucHust. OBpiMHO B 3€ICHOM JIH-
CTE Ha KaX/Jble TPH MOJCKYJbl XIJIOPO-
bunna DpUXCAKUTCS NPUMEPHO OJHA MO-
Jexyna xapoTHHonaa. CnegoBaTENLHO,
9eM TEMHEE 3eNeHbIR INCT, TeM Donniie B
HeM KapoTHHOMIOB. Kenro-opaHxeBLIH
LBET NOCJIEIHNX MACKUpyeTcd xaopodmn-
JIOM BUAOTE 10 OCEHH, KOITA MOJEKYJIbI
xnopodunna pacnagaroTcs W UX 3anac B
KJIETKaxX JIMCTBCB YK€ HE BO30OHOBJACT-
cia. Torga Gonee yCTOHYHBBIE KAapOTHHO-
BBIE MOJIEKYIbI, 2 TAKXKE HEKOTOpHIE ApY-
rye nurmeHThl (c. 181) npossasror cBoe
YMEHHE IOTAONIATH CBEY, U JIMCT CTrano-
BHTCS KEJTHIM.

[Ipu cytike cxouleHHOR TpaBm comep-
Xallecs B He# MOJIEKYJIEI KAPOTHHA pac-
nemIsawTes 40 Moaexkyn uonona (109),
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LigeT xypmbt 06YCIOBICH KAPOTHHOM,
a Bkyutde caolicTra - Tannudom. Mo
MEPE CO3PEBAHUWA TUIOOB TAHHWHbI
NMEPEXOAAT B HEPACTBOPUMOE COCTOR-
HHE H BAXKYIUIME CBOMCTRA OC/labeRatOT.
XypMa DpPHHATACKHT K pACTEHUAM
cemeHcTBa 2BeHosbix (Ebenaceac).

KOTOpHI U IPHOAET ceHy ero cneuuduve-
CKMH 3alax.

Monekyna auxonuna—3T0, TIO CYTH
nena, MOJIeKyaa XapoTHHa, B KOTOPOH
packpmltel 00a konwnua. Jns JIMKONHHA
xapakTepeH Donee rnyboknit xpacHbif
UBCT;, NHKOMHWH, B YACTHOCTH, ABASETCH
OCHOBHBLIM TIMIMENTOM MNOJ0B TOMATOB
(Lycopersicon esculentum). Ilpn coapesa-
HHM 3CIEHLIX TOMATOB WMEIOUIKICS B
He3penbiX I1oJax XIopodrin pa3naracr-
cA, 3 KOHUEHTPALMA JIMKONKHA, HAIPOTHB,
BO3pacTaeT, Onarojaps YeMy TOMATHI
kKpacHeroT. Oxpacka aOpukoCcoB 00yCoB-
JIEHA KaK JIMKOMMHOM, TaK M KapPOTHHOM.

Ecnu B monekyne nukonunua aBe Kou-
LEBBIC TPYNNMPOBKY YACTHUHO OKHCIAIOT-
cf J10 xapOOKCHNILHBLIX Tpynil *, TO obpa-
3yetca DoAce KOPOTKAN MONeKyld Kpo-
yemuna. DTO COEAUHENME OTBETCTBEHHO
3a uBeT wagpana (o1 apabckoro “za’faran”,
YTO OIHAYAET «KENTHIH»); ero, B 4aCTHO-
CTU, TPUMEHHIOT I8 NOHKPAIIMBAHHA
wadpanosoro puca. Wadpan nonyyator
W3 pBINEL {[BETKOB BOCTOYHOTO KPOKyca
(Crocus sativus). '

Biu3koe KpoueTUHY COCAUHEHHE, OT-
JIMYAROLEECH 0T HEro TONLKO 4yTh 00Jib-
el AMMHOH el W TeM, ¥Yro OJHA M3
KapOOKCHJIBHBIX TpPYNIl IIpeBpallcHa B
COOTBETCTBYIIMM METHIOBLIA 3dmp, Ha-
3LIBAFOT  Hukcurom. BHKCHMH dBIseTCA
KpACHLIM TIHFMEHTOM KPAacHTENsl anHam-
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Okpacka JemecTKOB WHPOKS Paclpo-
crpaHedHoro B Texace pacreHud
Gaillardia  pulcheila obycnionneHa
KCJTHIMH KAPOTHHOMAAMH H (pyRCH-
HORO-KPACHBIM AaHTOUKAHHHOM, 00bIY-
HO OTCYTCTRYIOIMM B KOHYHKAX IiC-
necrkos. CoyeTaHMe FIHXx HUTMEHTOB
OKpAlLMBAET MENECTKA B KHPMHUHO-
KPACHBIA TIBET.

Mo, KOTOPBIA NOJIYYArOT W3 MSIKOTH cg- NAOT IS8 OKpAallHBAHHA CbLIPOB, HANMpPH-
MAH TPOINHYECKOrO KYCTApHHKA OHKChl MEp KpacHOrQ JICHYECTepCKOro Chipa.
aMepukaHcko#l (Bixa orellana) n npume-

3EAKCAHTHH (137) C,.H,0,

OH

HO

Ha npumepe 3eakcaHTHHAa MBI BIEp- OYEHb IIMPOKO PACHPOCTPAHEHBl B IIDH-
BbIE CTAJKHBAEMCH C KHCJIOPOACOEpXa- PoAe M WIparT OOIBLUIYK pojibk B CO3/a-
UMY Kcaumoguaramy ¥ © KYKYPY30#H. HHM 30LOTHCTOIO LBETA PACTHTEIBHOTO
3eaKCAHTHH M POACTBCHHBIE COCAWHEHMA MHpa. 3€aKCaHTHMH H KAapOTHH OKpAalilM-



3peHNe W 1BeT

BAIOT 3€pHA KYKYpY3bl (ZLea mays) W BHO-
CAT RKJIAJ B LUBET IJ10J0B MAaHro.
3eakcalTHH y4YacCTBYET TAKkKe B NpH-
J4HAW XAPAKTEpHOH OKPACKH AHYHOMY
KENTKY M 4NeNbCHHOBOMY COKY, B TOC-
JEAHEM CiIydae TOMHMO 3€aKCaHTHHA
KpacslMM BELIECTBOM SBJISICTCH TdKXe
Aymeur, MOJIEKyla KOTOPOTO OT/IHYACTCA
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Kenras okpacka KyKypy3HBIX 3¢peH
00YCIIOBIICHA 3¢AKCAHTHHOM; Ha 3TOM
NOYATKE BHIHBI 3¢pHa, 06pazoBasb-
LIAECA B PE3YNLTATE CAMOOIIBIIIEHHAR
(KCIITBIE) H MCPEKPECTHOrO ONBLLICHH
¢ KpacHoll xyxypysoi. Oxpacka no-
crenneil obycnoBieHa AHTONHAHHROM,
MaCKHDYIOINHM NBET 3€aKCAHTHHA.

OT MOJIEKYbl 3€aKCAHTHHA TOJLKO NO-
JOXEHHEM KpaHHEeH TnpaBoM ABOWHOH
cha3d. Ilpu nepepapHBaHHWH XUBOTHBIMH
PacTHTEAbHOM LMINM JIYTEMH H 3€aKCaH-
THH PACTBOPAIOTCA B MOYTH YT1€BOJO-
POOHBIX KHUPOBBIX TKAHNX M 1IPUAAIOT
WHPY KHROTHBIX KEJITOBATBIH OTTEHOK.

ACTAKCAHTHH (138) C, H,,0,

HO
O

Hanuuue B MOJI€Kyne acTrakCaHTHHA
YETLIPEX dTOMOB KHCHOpOda H3MEHAET
(o CpaBHEHHIO ¢ KAPOTHHOM) KOJHYECT-
BO 3HEPTHH, HEOOXOOHUMOHN I BO30DYX-

12-1204

OH

ACHUA 3JIEKTPOHOB, MO3TOMY ACTAKCaH-
THH OTJIUYACTCA OT KAPOTHHA | MO [[BETY,
J1s acTaKC4HTHHA XapaKTepHa pO30BAA
OXpacka (XOTs ero Ha3BaHHE HNPOUCXOJHT
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BapeHpie RPEBETKH il iviciivHHE OXPackH 0OYCI0B-
NIEHO PA3PYIUCHHCM KOMILICKCR AaCTRKCAHTHHA ¢ Oelr-
KOM ¥ 0fpa3zopasHeM CBOOOQHOrO 4CTaKCAHTHHA.

OT I'PEYECKOr0 BbIPAKEHUs, O3HAYAIOILE-
TO (OKENThIA UBETOK»); OH OTBEYAET 32
LBCT MBIl JIOCOCEBBIX PBIO. AcCTakcaH-
THH COAEPKHUTCA TAKKE B NMAHIMPAX pa-
KOOODPA3HBIX, B TOM 9HC/IE OMApOB H
KPEBETOK; B XUBLIX OPTAHW3IMAX, OJIHAKO,
OKDACKa acTAKCAHTHHA HE IIPOABIIACTCH,
IIOCKOJIbKY €0  MOJICKYSbLI  OKPYXKEHEI
OCJIKOM, NPHIAOUIMM MAHUMPIO YEPHO-
BaThid OoTTeHOK. [IpH Bapke oMapoB nin
KpeBeTox OenkoBas NEnbL pacKkpyywBaer-
Cs1, BBICBOOOXK/TACTCA MONEKY/Id ACTAKCAH-
THHY M OMap (MM KPEBETKA) CTAHORHUTCA
KPacHBIM,

AcTakcdHTHH, JTHIUCHHBIH ABYX TPynn
—-OH, nasniBaroT KaumaxcanmuiioM. 3To
cocauHenre 00YCOB/IMBAET OKPACKy ame-
pUKAHCKMX (QIAMHHTO, KOTOphie mNony-
YarOT KpAachlHE BELIECTBA BMECTE ¢ HX
oOnivnoi nuiuer. Copaepxanmecs B He-
BONE QUIAMUHTO TEPAKOT CBOK BEITHKO-
JICNHYIO OKPAcKy, €Cj X HE NoLKapM-
MUBATH HEOOXOUMBIM KOIHYECTBOM 0O-
raThiX KapOTHHOM/IAMH KPEBETOK,

LIBeTbl, QPYKTHI H BHHO

MHOTHE APKUE OKPACKH PACTHTELHO-
ro MUpa HAUIEH 1LNAHETH! BECHOH, OCEHBIO
U JeToM OOYCIOBJICHLI COEIMHCHHAMH
QJHOro Kjacca — TaKk HA3bIBAEMBIMH ¢h.1a-
gonoudamy. VIX ornuumrelsbHOR uepToi
SBJIACTCA HATUYHE H3IOOPANXKENHOrO HHXeE
001ero 3JIeMEHTa CTPYKTYDH!

Q

COCTOALIEIO U3 ABYX DECH3OJIbHBIX KOJICIL H
elle ONHOTO KOAbLA, COIEPKAUIETO aTOM
kucnopoaa. B npupoaHsix MCTOYHWKAX B
OOJILLUMHCTBE CiyYaeB (UIABOHOUILI Cy-
IIECTBYIOT B BMJAE TNUKO3HAOB* (T.e.
CBA3aHBI C MOJEKYJJaMH YIJIEBOJIOB), HO
3IECh HA MOJIEKYJISPHBIX MOJIENAX MBI HE
OyneM wH300paxaTth YriACBOIHYIO YacTh
MOJIEKYJILL. DIABOHOUABI CONEPWKATCA B

NUCTLAX PACTEHNUI, a TaKXKe B LIBETOMHLIX
nenecrxax. Haxonsmuuecs B JHCThAX daa-
BOHOU/TB! BLUTOSMHANT BaXHYt0 GYHKIMIO,
TOTJIOAs YALTPAPUONETOBOE U3JIYUCHHE
B TakuM 0oDpa3oM 3auMuias TeHeTHde-
CKMH Martepuan M OC/IKH KJIETKH OT pas-
pyLICHHS.

Ha ocHoBe ¢rasonounor npupoga
co3aer OOraTylo nNajuTpy MOCPEACTBOM
NPUCOEMHEHHS TeX WM HHBIX TPYNO K
pPasnuUYHLIM  IIOJIOXKEHWSIM  YKa3aHHOTO
BBILUE OOLIEro JNeMeHTa CTPYKTYPHI, CBSi-
3LIBAHMS C 9THMH I'DYNNaMed pa3Hbix Ca-
X4pOB ¥ H3IMEHEHBS KHCIOTHOCTH OKpY-
WEeHNA.

Jpyrne XuBBIC CylecTBa MOI'YT pd3-
JIMYaATh ropasno 6ombine uBetTos. Qpranbl
3PEHUS MYel, HANPUMEP, BOCIIPHHUMAIOT
W yabTpaduosieTOBOE H3NyYeHme ¥, no-
3TOMY IIMEJbl BHUISAT MEOIOKPACOTHYIO
KapTUHY TaM, [J€ MBIl YJIABIHBAEM TOJb-
Ko onmuH uget. [IpumMmepoM Moxer cny-
XUTh UBCTOK OJIOIUHHLB! IHIEHTEPHHHON
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YHenoneaeckoMy riady userok GMOLIHHLL Iu3eHTepUiiHO (Pulicaria dysenterica) KakeTca KeIThIM, HO €CITH
BBl Halll £1A3, KAX Oprads! IPEHUA MYENT, Oblj1 TYBCTRHTCIBHAIM K yieTpadHOIETOBOMY HAMYYCHHIO, TO ITAT

LBETOK Kadalcs Onl (PHONSTORLIM.

(Pulicaria dysenterica), KOTOpHIR KaXKETCH
HAM TIpOCTO XeartbiM. Hanportus, ans
[4€J1, KOTOPBIE BOCIIPHHAMAIOT OTPAKEH-
Hble YNBTPAQUONCTOBBIR M KEMATHIA UBe-
Ta, 3TH LBETKH HMEIOT (PHOIETORBYEO
OKpAacky.

Ecnit XWBOTHBIC RMECTE ¢ KOPMOM
NOTPedAAIOT UBETOUHEIE MUTMEHTBLI, TO
HHOTa OHHU TaKXe npuodbperaror Cio-
€OoOHOCTR NOTROWATH yiALTPadUHOIETOBOE
H3Jy4eHHe, YTO MOXET CONpPOBOXKIAThCH
CEPRE3HBIMU paccTpoicTBaMu. Tuxk, ecim

KPYUHBIH pOraThbiifi CKOT NaceTcs Ha my-
rax, Ha KOTOPBIX DACTET XKENThIH 3BEpO-
OOH HIPOH3ECHHONMCTHLIH (poa Hypericum),
BETOYHBIA [IHFTMEHT B KOHUE KOHLOB
OK43LIBAETCA B BCPXHEM CNOC KOXHOTO
[IOKPOBA XHBOTHBIX. 30eCh OH AKTHBHO
NOTAOIAET YIbTPAPUONETOROS H3Jyde-
HHE M HHALNHUPYET XHUMMUYCCKYH) peak-
MO, B PE3yJLTATE KOTOPOHM KOKa XKN-
BOTHOrQ BOCHandAeTcs; B oCo00 Cepbes-
HBIX CY4YasX TAKOE BOCHANCHHE MOXET
INPUBECTH K CMEPTENBHOMY HCXOIY.

MEJTAPTOHM/IMH (139) C, H,, O

OCH

HO

4/

OH
OH

[lenaproHuJuH sIBJSIETCH  OPOCTEH-
IIAM 1IPEJACTABUTENEM aHMOYUAHUOUHOB —
OCHOBHOTIO THIIA PACCMATPHBACMBIX 3/16Ch
¢naBonougos. Ecnu ¢ Monexynoit anTto-
IUAHUMHA CBY3aHA MoOJIEKyNa caxapa,

12*

HalpuMep [Jokossl (79), TO Takoe coe-
JIMAEHVE HA3KBAKOT awmoyuartunom (0T
TPEYECKOr0 BLIPAKEHHS, O3HAYAKOIIETO
«ro1ydoit neeTok»). B 0oJLIIHHCTBE CIy-
4aer KpacHbIA, nypnypHbit U romyboi
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LBETA PACTHTENBHOrO MHpa obycobie-
Hbl AHTOIHAHHHAMY (B OCHOBE KPACHOI'Q
[BETA CBEKJIbl B OYreHBHILIHH JIEXAT Jipy-
rHe COeJIMHCHWA, HalbIBaeMble Gemayud-
runamu). CaM 1ENAPrOHUANH ABISETCH
NUTMEHTOM 1IBETOB OOBLIYHOU repaHu
(pon Pelargonium), a OTYACTH TAKXKE CIIe-
JILIX TUIOJ0OB MaJIMlbl ¥ 3¢MIISHHKH,
Jpyroi aHTOUHAHUAUA C ABYMS [PYTI-
uamMd —OH ©Ha npaBoM O€H30ALHOM
KOJIbIie, HA3BIBAEMBbIH yuanuwourHom, TpH-
JIaeT pacTEeHUSM (HONETOBYH) OKPACKy;
OR O0YCMOBANBACT UBET CNEJION €XCBUKH,
a OTYACTH TAKXE¢ YEepHOH CMOPOIHHEL,
MANWHBI, 3eMISHUKH, BUIIHU U KOXKYPbI
a0y0k. L[BeT nMaHMIMHA MCHACTCS B 3a-
BHCHMOCTH OT KMCJIOTHOCTH OKDYKEHHS:
B KHUCJION cpejie OH KpacCHbIH, 4 B IIEI0Y-
HOH * - cHHKA. U 318CH IpHpOJa 1eMOH-
CTpUPYET OueHh IKOHOMMYHBIH MOAXOI;
JEUCTBUTENbLHO, COBCPUICHHO PU3/IMYHAA
okpacka ronyboro sacunbxa (Centaurea
cyanus) U KpacHoro maka (Papaver rhoeas)
00yCIIOBNEHd, 110 CYTH, ONNHUM B TEM Xe
NUTMEHTOM (CM. PUCYHOK Ha c. 11). Heno
B TOM, UYT0O COK BACHJILKA CJICIKA NIennoy-
HOH; B TAKOH CpeJie MOJIEKY. 1A ITHAHU/THHA
TepAeT aToM BOJOpoAd W cHmeer. Ha-
NpOTHB, COX MaKa KUCJHBIA; B cpene, abo-
FauIeHAOH HOHAMH BOAOPOAa, MOJCKYNa
LMAHHOHHA IPHCOCAMHNET OJHH U3 HUX U
npuodpeTaer kpacHserit neer. Tak, xpac-
HbIH LBET 6OraToro 1IAREIEBOH KUCIOTOH
pesenss o0yC/IOBIEH KHCAOTHOR hopMoit
nyMaEraMHa. Kpachas kanycra He Tepser
CBOKO OKPACKY, KOTOPOH oOHa 00sa3aHa
TOMY XK€ UHAHWJIHHY, H NIPHA KyJIHMHADHOH

00paboTke, ecau cpena AOCTATOYHO KHC-
jpasi. [locne ONbUICHAS LBETOYHLIE Jle-
MECTKM WNOTAA W3IMEHSKOT KHCIOTHOCTH
CBOErO COKA, a CIEAOBATCIIBHO, H OKPAC-
Ky, OCJC 4Hero IBETKH yWe HE MNpHBJE-
KaloT HacekoMmbix. Ecnu B monekyny
uMaHuauna eMecto rpynnel — OH sBecTn
rpymny —OCH,, TO MBI NONYy4HM MO-
NEKYNy  MeOHUAUKHZ—TIUITMEHTd [BETOB
nuona (pon Paeonia). TleoRnaun, KpoMe
TOTO, $BJISCTCA OJHAM M3 KPACAIINX Be-
LIECTB MJIOJIOB BHIIEH H BHHOTPAJA.

B Qokane BuHa MOWHO O0OHADYXH1b
IBETA BECHBI, jleTa M oceHH. [IpeT xpac-
Horo BHHA oOVC/IOBICH AHTOLMAHBIMHA-
Mu. [lpy BbIZEpXKNBAaHWH BHHA aHTONMY-
HH/IMHBI peardpyroT ¢ ApyrUMH, Boabuiei
YACTBIO OECUBETHBIMUA H rOphKHMH ild-
BOHOHM/IaMH, KOTOPEIE TAKKE CONEPKATCA
B BAHE; OHM H3BCCTHBL O oO1IMM HA3BA-
HHEM mmariunbt. B pe3yabTaTe TAKOH peak-
WA TAHHWHBI CBA3BLIBAIOTCA, 4 BKYC BHHA
yny4dwaercda. B enie Oosiee crapeix kpac-
HLIX BHHAX PEAKIMA MEXIY aHTONWAHH-
OUHAMH M TAHHHUHUMH 3aXOJUT HACTOJIL-
KO IAJIEKO, YTO BCe KPacHbIE AHTONMAHN-
JUMHBI CBA3BIBAKYICSA M BHHO IpHOOpeTaeT
KOPDHYHEBYIO OKPACKY, CBOHCTBCHHYIO
TarAWHaM. Okxpacka OenblXx BHH OTHACTH
obycnositeHa KeepuerHHoM (140), xoro-
PuEIii [IPH CTApeHMW BHHA OKMC/ISETCA W
nprHodpeTaeT OoJiee TEMHBIH KOPHYHEBbIH
orrenoK. CorceM Monojoe HGejoe BHHO
MOXET HMETh 3€JICHOBATHIH OTTEHOK,
CBS3AHHBIN C NPHCYTCTBHEM HeOONLILUX
KoauvecTB Xnopoguina (135), e paipy-
IUMBIIETOCA NTPH OpOXKEHHH.

KBEPLIETHH (140) C,.H,,0,

OH

HO
OH

OH
OH O




3peHHc H uBeT

Keeprietun Takxke sBnsercs ¢naso-
HOHAOM, HO OH OTHOCHTCS K MHCIY Tak
HA3bIBAEMBIX (H.2d80HOA08, 4 HE AHTOUHA-
HWIMHOB (v (1aBOHOMIOB €C1L elle OIuH
aTOM KHCJIOpOJA B KOSLUEBOM CHCTeMme),
HKenTell KBEPIETHH — OCHOBHOM ITUTMEHT
KpacunbHoro nyda (Quercus tinctoria).
KBepueTuH coaepX uTCs M B JIMCTBAX
MHOTMX PacTE€HHWH, HO ODBLIYHO ero uBer
Mackupyercs xnopodmuioMm (135) v npose-
JISETCH TONBKO MOCTIE PAIIOXKCHHS IIOC1IE-
HETO OCEHBIO.

Hexoropoie (pnaBoROABI BeClBETHDL
(ans rnasa JenoBekd), BCe OHH 3allu-
UIAOT JHUCTBY, NOTAOLIAS OHACHOE YJIbT-
paduoscToBOE M3NydeHue. B 10 ke BpeMs
(h1ABOHO/TBI HE MOTJIOIANOT CBET C JIJIH-
HAMH BOJ/IH, OTBEYAMIIMMHU ToyboMy H
KPACHOMY IIBETY, U MO3TOMY He Mpendar-
CTBYIOT [POLECCY AKKYMY/THDOBAHHA CBE-

81

B 3cneHbIt THCTLAX WIOpodMAT Mac-
KHDYET UBET KAPOTHHOB, aHTOUUAHH-
HOB H fnasononoB ceHblo, KOrad
XnopoQHIT  paspylraeTcsa, TpoABJIA-
FOTCS KENTLIH, OPAHXCRLIN B KpacHLIi
MBETA ITHX NMATMEHTOR,

TOBOH 3Heprun Xxnopoduanom. OceHslo,
koraa xnopoduiut paspylwaercd, 6ecuper-
HBIC (UIABOHObLI TEPSIOT 4TOM KHCIOpPO-
J1a, CBA3AAHBIA C KOJBUOM, U TaKUM 00~
Pa30M MpEBPAIlaOTCA B aHTOIMAHKIHHRI,
HANpUMep B anblii nenaproaugud (139).
HMmMenno ©Onaromaps »TOMY TipeBpanie-
HUIO, 3aKJHOYAIOIEMYCS BCErO JIHIIL B
noTepe ONHOIO ATOMA KHCJAOPOAA, Mbl
MOXEM HAacjaxJarbes  OOXECTBEHHOH
KPACOTOHN 30M0TOH OCEHH.

Ecam B Monekyne xkaeprneruna yoparth
rpynny —OH, cBa3aHHyl0 ¢ reTepolmk-
JIMYECKHUM KOJTBLUOM, TO MBI MOJYYHM MO-
Jiekyny aymeoauna. Tlocne)muid MOXeT
CIYXHTh MPHMEPOM PACTHTENBHBIX ITHT-
MEHTOB JAPYrOro THNA —TaK HA3bLIBAEMEIX
grasonos. JlyTeonnn apngeTcs OCHOB-
HBIM XEJTBIM NWUTMEHTOM XPH3AHTEM.

KopHuneBble TOHA, DOBPEK/eHMS H 3arap

He Bce mpeaMeTsl HMEKT  APKYH)
OKpacky, a HeKoTopble Oensle (B Heno-
BPEKJICHHOM BUJE) 0OBEKTHI U MaTepHa-
Bl TEMHEIOT IPH MEXaHHYECKOM MU
HHOM NOBPexXICHHH. BrnpoueM, xoxa ue-
JIOBEKA UHOUAA MMeEST KOPHYHEBBIH OT11¢-
HOK u De3 Kakoro Ovl To HM OBLIO ITOBpEK-
Jeaus. BoJlocel deiioBeka PEAKO HMEIOT
eCTeCTBEHHYIO JAPKYIO OKpacky, €clid 3a
HHUMHM HC YXaXHBAIOT C NOMOLIBK Chic-

HHAJIbHBIX CPEACTB B COOTBETCTBHH C
3anpocaMu MOk

[TponykTel KOpHYHEBOrO LBETA ObOpa-
3YIOTCA OpH peakluu yrnesoqlos (79) ¢
DeNKOBBIMH aMHHOKHCI0TaMHu (73). DT1o
NpEBPALCHAE, HAa3LIBAEMOE  pedaxyuell
Maiiapa, oOBIMHO TIPOMCXOJIUT TPH Ha-
TPEBAHHH CMCCH JIBYX VKa3aHHBIX Be-
IUECTB W MPHUBOJAT K OYEHb CJIOKHLIM
CMECSIM, COCTOSILMM U3 MHOXECTBA COC-
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muHenni. [Ipu oToMm He TonbkO UzMeHsET-
CA IBET CMECH, HO M o0pa3yloTcd COe/TH-
HCHMA, o0najuaiomue CcrneuHpUICCKAM
BKYCOM H 3aMaxoM, TaK ¥TO NOTeMHEHne
npoaykra Opd  TemioBOH  006paboTke
COIIPOBOX/TAETCA W M3IMEHEHUEM ero BKY-
COBbIX KauecTB. [Ipu Brimeuke xneba, Ha-
npuMep, peakuns Maiapa npoucxoauT
Ha ero ropaded, CyxoW KOpouke, IpH
ITOM HEKOTOpPbIE HamboJiee IOIBUKHBIC
NPOOYKTHl PeaKIMHM IPOHUKAKOT W BHYTPh
byakn. Peaxnma Maiigpa upoucxoaur
TAKXkKe NpU KUNAYEHUH KJIEHOBOT O CHpPOIa
3a CYET B3aWMOJICHCTBUS COJEPXKALIUXCH
B CHpOILIC CAXAPOB M 4AMHHOKHCIIOT; 4EM
NPOJIOTKUTENEHEE KUTIAYEHHE, TeM [Ny0-
Xe TNPOTEKAET PEaKims W TEM TeMHee
craHoBUTCH CHpon. Temnblif UBeT nHBa
OTHACTH MOXET OBbIThL CBA3AH C peakIHei
HenepeDpOAMBILHX CaAXdPOB € AMHHOKHC-
noramu. TlomkapuBaHHe xo(elHbBIX 3e-
peH, 6000B Kakao H pa3IH4HBIX OpEXOB

TAKKE CONPOBOKAAECTCA UIMEHCHHEM BKY-
ca M 1Bera OnaroJaps peakumsaM MExXay
BXOJSIIIAMUA B UX COCTAR YIJIEBOAAMH H
Henkamu.

OO61IeH3BeCTHO, YTO CBOHCTBEHHAS Ka-
pamesu KOpUUHEeBas OKPACKA BO3ZHRBKAET H
IIPY HArPeBAHMK YUCTOM caxaposel (81). B
ITOM CJydae NpHUAHOH MOTEMHEHHS AB-
JIFCTCs He peaxnus Maiigpa (110CKONLKY B
C4axapo3e HeT aMHWHOKHCIIOT), 4 Q4YcHb
CJIOXHBIE PEAKLIHH PA3JIOKEHUS M KOH/ICH-
CalHH, MIIYUHPOBAHHLIE BLICOKOH TeM-
nepatypou. llpu pasnoxeHun caxaposbl
00pa3ytorcd H HeQOJILIINAE MOQJIEKYThI,
obnagaronye cnenupuUIeCKUM BRKYCOM H
3a1axoM, B ToM udclie akpolsienn (102);
OHU BHOCAT CBOH RKJIaJl U BO BKYC Ka-
pamesin.

B npupone xopuuneBbli M HepHLIR
1BETa Yacro CBA3aHBl ¢ OJIHUM THIMEH-
TOM — MEAQHUHOM, KOTOPBLIX MBI H pac-
CMOTPHUM B IEPBYHO Ouepe/lb,

TUPO3UH (141) C,H, ,O.N
MEJIAHHUH (142)

NH.,

QH

(14

THUpO3WH — NpUPOAHAS  AMHWHOKHCIO-
T4 *, BXOJMI4S B COCTAB MHOTHUX Oenkos.
Tuposun sBaseTCs TakKXe UCXOMHBIM BE-
MIECTBOM JUI CHHTv3a B OpraluiMe He-
KOTOPBIX COE/IMHEHMH, YYACTBYIONMMX B
nepefave CHTHaJI0B OT ONHOHM mnepBHOM
KJeTKH X Jpyl'oH. 3nech, Xe g Hac

OH

§) O

O

(142)

Haubolee HHTEpPECEH TOT (akT, Yro TH-
PO3UH — NPeLIeCTRSHHUK METAHUHY,
Tloa BaugHueM GepMEHTOR MOJIEKYJIEI
THPO3HHA  TIOJIHMepH3yloTcd, obpazya
MOJCKYIly MeJIdHAHA, CTpPYKTypa dipar-
MeHTa KOTOpOo#H 3Aech HM300pakeHa. B
YEPCAVIOIIMACA OOMHAPHBIX H JBOHHBIX
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CBA3AX MENAHUHA 3MEKTPOHBI YIEPKUBAK)-
TCA JOROJILHO cnabo W HOITOMY MOTYT
BO30YX1aTbCA 1101 BIHAHKEM CBCTA JIFO-
0ol AnuHLI BOJMHBL. CIE10BATENBLHO, BECDH
MaJaroui Ha MEJIAHUH CBET MOTJIOLIAeT-
CS H COJAEPXALUMHE MENAHWH NpeaMeT Ka-
KeTcs uYepHbIM. MenalunH cBa3biBaeTCa C
GEeIKOBBIMH MOJICKYAAaMH W KOHUEHTPH-
PYCTCS B TPAHYNEX, IIBET KOTOPBIX MOXET
UIMCHATLCA OT KENTOTO A0 KOPUUHEBOTO
H JIaXKe IO YEPHOL 0.

Menauun oTRedaeT 33 MUrMEHTANUIo
KOXKHM M BOJIOC 4YCIIOBCKA [3a MCKJIIOUYe-
HMEM PBLKHX BOJIOC, LIBET KOTOPLIX 00Yyc-
JIOBJEH XXEJIE30COACPKAINNAM TTHTMCHTOM
TPUXO3HACPUHOM, d TAKKE BOMOC, obec-
LBEYEHHBIX TEPOKCHAOM Boaopoda (14),
KOTOPBIA paspyllaeT JBOHHBIC CBA3H Me-
nannda). On Ttakke obpa3zyeT TeMHWIHA
(pOH, Ha KOTOPOM OTHCTIIMBEE BbIACIAOT-
cq UBeTa, OOYCJOBJICHHLIE pPACCEAHHEM
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cBeTa (HampuMep, B paayxHo#i obolioyke
rnaza). B opraHu3amax Bcex mojei, He-
3ABUCUMO OT TBET2 HX KOXH, WMEETCH
OPHMCPHO OJMHAKOBOE HMHCIIO KICTOK,
NPOAYUUPYOIMUX MENaHUH, HO ¥V TEMHO-
KOXHUX 3TH KJICTKM 3HAUYMTECALHO aKTHMB-
HEe.

MenaHuH HCMONA3YETCH XaMEICOHOM
JUISt H3MEHEHUS OKPACKM CBOSH KOKH; IIpH
3TOM MEJIAaHAH NOJAACTCA N0 OCOOLIM Ka-
HaJlaM K KOX€ XHBOTHOIO, ¢ OH Ma-
CKUDYeT 0O0Jiee ApKHE MUIMEHTbI, Jiexa-
Me B [JNYyODOKHX CJIOSIX €1'0 KOXHOTO
1HOKpoBd. [Ipyrue XKUBOTHBLIC, B TOM HHC-
Jie OCbMWHOTH U POACTBEHHBIE BU/BI, MO-
YT BHE3AIHO UOTEMIETb, MEXAHU3IM Ta-
KOrO NOTEMHEHUS 3aKJIFOMACTCS B JUCTIEP~
THPOBAHMH MCJIIAHHHOBBIX TPaHyl, NpH-
YeM TOBTOPHOE (POPMHPOBIHUE TPAHYN
MENTAHWHA CONPOBOXAACTCH IOCBETIICHHEM
KOXH XKHBOTHOTO.

Ocumunior (Octopus vulgaris) oTHOCHT-
€ K YHCJIY XHBOTHBIX, CNOCODHBIX
H3MEHAThL CBOK OKPACKY C ITOMOILLEO
MeTdHUHA.
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MenanyHbl HECKOJIBKO WHOTO COCTABA
006palyloTcs NpY NOBpeXAeHUH (hpyKTOB
M OBOLUCH; B TakKWX CIYYasX 110CJI€ Pa3-
PYILIEHUS KJIETOUHBIX CTEHOK Bhijlesdercs
OEePMCHT ¢henoaokcudasa, ASHCTBYIOMUM
Ha COIepXHMOE TJTO/I0B. DTOTo (hepmeH-
TA HET B LUMUTPYCOBBIX, ALIHAX ¥ TOMATAaXx,
NOITOMY OHH [PH NOBPEXKICHHH TEMNIEIOT
He Tax OBICTPO. MenanuH nioa0s OTJIU-
4aeTcs OT MEIAHHHZ XKUBOTHBIX NPHPO-

JIOW CBOEro MpenleCTBEHHUKA, KOTOPBIH,
XOTHd M COHCPXHT, NOHODHO THPO3UAY,
CBA3AHNYIO C 6EMH30IRHBIM KOILIIOM IpyIl-
ny —OH (r.e. sBasetca QgenonoM *}, He
00A3aTEILHO JIOMKEH OBITHL AMHHOKHCIIO-
TOMN.

TemHbli 1BeT Yas 0OyCJIOBIJIEH aAHATIO-
THYHBIMH MENAHWUAOMO100HBIMH TIOJTUME-
PH30BAHHBIMH (DEHOJIAMH.

AMMWLIMMETHUJIAMMHOBEH3OAT (143) C, H,,0,N

JAUTHUAPOKCHALIETOH (144) C,H,0,

(143)

[ToMuMO noOKpacHeHUS KOXKH YJIBTpPa-
¢voseTORAA COCTABNAIONIAA COJIHEUYHOTO
CRCT4d BBI3BIBACTT ABA THild jarapa. OHHH
THIT 3arapa NPoSBISETCs Cpaly Xe, HO
HCYE3ACT 4epe3 HecKoJbKO 4acos (Y Tpy-
OB DTOT THUN 3arapa JIEpXHTCA 3HAUH-
TEJIBHO [0JibIIE); OH ODYCIOBJIEH MOB-
PEXAECHUEM MOJEKY/, 3 KOTOpbiX 0Opa-
3yercsa MeslanuH. Bomee ycTtoHuuBhIA 3a-
rap, CBA3aHHbIA C OHOXHMHYECKHMH 11pO-
LECCaMU (M TIODTOMY He BO3HUKAIOMIUK Y
TPYTOB), HHAyUMpye1cs ©Oonee y3ikum
AMANA30HOM jUIHH BOJIH ynbTpaduoliero-
BOT'O MAJyYeHWA. ITOT 3arap obycloBIeH
HOBBLILIEHHEM 4KTHBHOCTH 00pa3yrommx
MEJIAaHUH KJIETOX, PAcNOJiOXKEHHBIX B DO-

Jee TAyOOKHX CIIOSAX KOXKHOTO [OKPOBA;
NPOAYKT XHU3HEJACATENBHOCTH 1MX KJie-
TOK CTANOBUTCS 3aMETHBIM OBBITHO TpH-
MEPHO Yepe3 CyTKH, KOTJa OH JOCTHTHET
NOBEPXHOCTH KOXHM. MejlaHuH aeHcTByeT
nogobHo ¢uiaBoHOMAaM pacTteHHi (139),
zamnmas JJHK knerox ot nospexaenns,

AMHHOOEH30AT ABAAECTCA THUIHMYHBIM
MPEACTABUTEINIEM COCOUHCHHIH, KOTOpPBIC
COAEPXATCH B KPeMax, NPeOOXPARAWMUX
OM COAMEUNBIX 0HCO208; 3TIECH HX POJIb
3aKJIIOYAETCA B HOTJIOIIEHAHR YAbTpagHo-
NIETOBOTO W3IJIYYEHUs C TAKAMH JTHHAMM
BOJIH, KOTOpPbIE O30HOBBIH Ccnod (5) He
MOXeT 3aJepXUBaTh. Boobuie rosops,
Henp3s JOOUTRCA yCTOWYMBOrO 3arapa
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6e3 COJIHEYHOTO O¥O0I'a, MOCKONBKY MNOC-
JeAHHH UHAYLUMPYET 00pa’oBaHHUE Meja-
HHHA. 3ALLIMTHBIE KPEMEl CHUXKAKOT N03Y
OnacHoro  H3Ny4YeHHsd,  [OOSydaeMylo
KoXeH, Tak 4To o0pa3zoBaHHE MEJIAaHHHA
MOXET TNPOUCXOOHThL NAPaIEIbHO C
DOCIOLUEHHEM KOXKEH COTHERHON paualuu.

Kpembt 047 6bicmpoco 3azapa oTce-
KaKT BCC HANTYYEHHE, BhI3BIBAIOIEE COJI-
HEYHBIE OXOIM (@ CIeNOBATENLHO, M Ha-
CTOSMMA YCTOMYUBLIA 3arap), U obecne-
YUBAKOT TOJILKO 3arap NepBOro THIA—
MTHOBEHHO NPOABJAIOUIEECS TOTEMHEHHE
KOXH, CBSI3aHHOE C TIPOLIECCAMH JECTPYK-
UMM BEIIECTB, U3 KO1OpbIXx oObpasyercs
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MEJIAHHH, 1 HHAYUMPOBAHHOE IIHPOKHUM
CIIEKTPOM W3yHeRHs. DDGEeKT TAKHX Kpe-
MOB 44CTO YCHJIMBAIOT 33 CHYET BKJIHOYE-
HHS B MX COCTaB CNEeUHATbHBIX Kpacure-
JieH, FanpuMep AMraapokcuanerond. lMo-
CNeINHH pearupyeT ¢ aMHHOKHCNOTaMH,
HAXO/AIUMHUCA B HAPYXHBIX CMOAX KOX-
HOI'O MOKPOBA, U OKpALMBAET HX B KO-
PHYHEBBIA UBET; 3TO TPEBPalieHNe aHaJl0-
IMYHO peaxunn Maiispa, npoHcxodameit
NpH BLICOKOTEMIEpaTypHOR# oOpaboTke
MUIIERBIX NpOAYKTOB. Tako# 3arap, on-
HAKO, BeCcbMa 3(eMepeH, MOCKONLKY OH
NMponajaeT, kKak TOJbKO CMBIBAKOTCH HJHH
CTMPAIOTC OKPAILUEHHLIE KJIETKH.



Iloxn3a u Bpen

HzeTet B ciennie MNORRL Kode.

OOMH U3 BaXHEHITMX BKJIAJOB XHMHUM B GIaroCOCTOAHHE 4YEIOBEYECTBA 3aXITHO-
qaercs B pa3paboTke H MPOU3BOACTBE JIEKAPCTBERHBLIX HIpenapaToB. Celyac Mbl 3HAEM,
KaKUM 00pa3oM JGHCTBYIOT HEKOTOPHIC M3 3THX NpenapaToB, H MOXKEM BBISCHHTE
CBA3b MCXKIY CTPYKTYPOM MOJIEKYJl H HX BRJIMSHHCM HAa opraHu3M 4yenoseka. He-
KOTOphIE JIRKAPCTBA CHAMAKT 0oL, ApYyTHE YCNOKAMBAIOT WIHA NOJABISIOT HENpec-
CHBHOE COCTOSIHHE. D(eKT NeKapCTBEHHBIX TNPEMapaTOB TPEThEro THMA TPOTHBO-
NOJIO¥eH, OHH BLI3LIBAIOT 3HMDOPHIO, NPHUEM HHOTAAQ Yy YEJI0BEKA pa3BUBACTCH
NPUBBIKAHAE K TAKHM BEIIECTBAM H B KOHIIE KOHIIOB OHU Pa3pynialoT €ro opranniM. K
HECYACTBLI), XMMHKHM —MHOIZa ciy4aiHO, a MHOrAa M HAMEPSHHO — CHHTE3HPYIOT HE
TOJILKO MOJIE3HBIE, HO ¥ BPE/IHBIE BelIecTBa. bbllo Obl HECTPABEANMBO 3dMATHHBATH
OMAcHbIE PE3YJILTATHI MX padOTBl M ONUCHIBATH TOJNBKO TC COEOUHEHMA, KOTOpPBIE



Honeza u spen

OKa3blBAIOT ONaronpuaTHOE BO3/IEHCTBHE
Ha yenoseka. [1o3ToMy 3deck B KauecTse
OpAMEPE Mbl YNOMSHEM O HECKOJIBKHX
H300pETEHHAX, UMEBIUMX MaryOHbie noc-
TIeSICTBHA.

K 4nciy nosoxure/bHLIX pe3vibla-
TOB paloTHhl XUMHKOB CIEIYET OTHECTH
UX COTPYOHHHYECTBO C OHOIOTAMH TipH
pacliiPpoBKe TaMH KUIHM LIYTEM BLISAC-
HEHHUSA TPOCTHIX 3AKOHOMEPHOCTRH, U3 KO-
TOPBIX CKJIAABIBACTCH TAKOC UPE3IBBIHAHHO
CNOXKHOE dBJCHHE, Kak ¥u3Hb. Celvac
XHMHKH PaclonararoT BOSMOXKHOCTAMHA H

187

METOAAMH, MO3BO/ISIOIIAME 3arJISHYTh B
CaMYIO CyTL siBaenuii. BMmecro xpaTkoro
pe3loMe  BNEYATJAKOWMX  DPE3YJIbTATOB
BbIACHEHU S 3dAKOHOMEPHOCTEH IPUPOTHL B
HOCICAHIO TNABY KHHTH BKJIKOYEH pac-
CKa3 O JBYX COCOUHCHUAX. DTH COCHHUHE-
HHS CIOOCOOHBI TOPAa3H1hb BOOOpaXeHHe
YHTATENS; OEHCTBHTENLHO, HA mpEMeEpe
ITUX BEINECTB Bbl YBHAUTE, YTO HA MOJE-
KYJIIPHOM YPOBHE Da3/IHUHE MEX/TY MYX-
YHHOH H KEHIUHHOW CBOJUTCA BCETO
JHIIL K OOHOH METHJILHOH Tpynne!

OGe360mBaromMe CpeacTBa U TPAHKBHIH3ATOPLI

O0e300nuBaroiHe CpeicTBA (AHAND-
TETHKH) MOXHO PA3AEIHATH HA JBC T'PyI-
1Bl AH2JBI'eTHKH NEePROM I'PYNNbl ACHCT-
BYIOT Ha nepudepHH OpraHi3Ma, B IECHT-
P€ RO3HMKHOBCHHS DO0JIEBOTO OLIYILEHHA
H NOAABISIOT GOJIEBBIE CUTHAJBI B CAMOM
UX HCTOYRHWKE. AHAJNBTETHKH BTOPOH
Tpynnbl  ASHCTBYHOT HA LEHTPAJILHYIO
HEPBHYIO CHCTEMY H HU3MEHSHOT TPOILECC
o0paboOTKH CHTHAJIOR, KOTOPHIC NOCTYIIA-
0T B roJIOBHOH MO31 10 O0NEBBIM Hep-
BraMm {c. 136). JIia MHOTHX aHA/LICTHKOR
BTOPOW  TpyNIbl  XapaKTepHbI  He-
Onaronmpusatisle nobounnie hdpexThi, B
TOM YHCJIC OPHMBBIKAHME H ClOCOOHOCTD
BbI3LIBATL 0bOmIyI0 fenpeccrto. Hampo-
THB, K aHANbIEeTHKaM, ACHCTBYIOIUMM HA
nepudepHueckue LEHTPHl, YENOBEK He
[IPHUBBIKAET; TAKHE NMPETNAPATHI HE BIIMSAKOT
HEIOCPEACTBEHHO H HA HACTPOCHUE YE/IO0-
BEKa.

13~

Hekoroprie nposaromuecs B anrexax
cadble aHATBTETHKH (U3 YHCIA HS BhI3bI-
BAIOLIHX IPUBBLIKAHHA) MO CBOCH CTPYK-
Type HANOMMHAKOT acnupud. QObIYHO
OHH SBJISIOTCA INPOHU3BOIHBIMH CAJHIH-
noBoM  kMcNoTHL. Ha3zsanwe nocneadei
NPOUCXOAMT OT MAATHHCKOTO HAIBAHHS
cepebpucroit uBbl Salix alba, NOCKoONIbLKY
CAJIMLMIIOBAS KMCJIOTA [B BUAC TJIMKO3H-
na* caauyuna, T.€. B COYETAHHH ¢ MOJC-
KyJoit caxapa (79)) coaepxuTcs B KOpe
sroro gepepa. Ilpexie ans ocnabneHus
Donell NpUMEHANH 3KCTPAKT KOpbI, Ha-
LIDUMEP, B COCTaBe BHHTEPIPEHOBOIO
Macia (123). Axanoruvsbie JIEKAPCTBEH-
Hble CBOMCTBA 3KCTPAKTOB JIMCTHLEB H KO-
pPhl MHOTHX JPYrUx [OEpeBbEB H KycTap-
HHUKOB OOBSCHSIOTCH HAJIMYHEM TOIO XKE
BELIECTBA WJIH ONHM3IKHX COeTMHSHH.
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CAJIMLILIOBAS KUCJIOTA (145) C,H,0,
ALETHICATUUIUAOBAR KMCJIOTA (146) C,H, O,

OH

(14%)

CaymupiioBas  KUCJIOTA  SBJIMETCA
NPeMNecTBEHHHUEH 1HECKOILKHUX aHaJjbre-
TUKOB, B IEPRYIO Ouepeb AlleTHICAITHIM-
NOBOH KHCJIOTBI, DoJiee H3BECTHOM LOMO
Ha3BaHUeM dchupur (B OTIENBHBIX CTpa-
Hax «ACHHPHID! — TOProBOEC Ha3BaHME, HO
B DONBIMHHCTRE CTPAI 3TOT TEPMHH ¥TIOT-
peONNIOT KaK POACQBOC Ha3BaHHUC). Acnu-
puH ObLI OTKPRIT B 1899 r., HO MeXxaHU3M
ero MCHCTBHA JONTOE BPEMS OCTARAJCH
HEBBIACHEHHBIM. B nacToaUIce BpeMa cuu-
TAKOT, YTO ACTTUPUH HHTHOUpPYeT depMenT
npocmaeﬂaHdquuK/waKcuzenaay H TCM
CAMEIM 3aMeifeT CHHTES Npocmas 1andu-
roa. [IpocTarjlauMHbl —3TO [OPMOHEIL,
NEHCTRYIOILME BOJIM3H MECTA UX CEKPELLAN
H YYACTRYIOIIHE B Pa3/IMUHLIX ITPOIECCAX
OpraHH3Ma, B TOM HUCJC B MOIUGUKALUI
CHUTBANOB, TIEPE/1ABAEMBIX YEPE3 CHHATICHI
(CBA3IM MEXIY HEPBHBIMHU KICTKaMH), B
0COOEHHOCTH CHIHAJIOB OOJIH.

[TpocTarnaHANHLI, BO3IMOXKHO, Urpa-
10T BAXHYK POJbL B PACIIMPERHH KPOBE-
HOCHBIX COCYJOB, KOTOpPOE€ BLI3BIBAET I0O-
TOBHBIC O0MM (eCiid 3TH COCYJbI BHYTPH-
HEPENMHLIE) HJIM MHUIPEHb (€C/IM ITH CO-
CyAbl PACNOJIOKEHEI HA HAPYKHOW TO-
BEPXHOCTH Yepend). B raxux ciyyasx me-

(146)

XaHH3M 00e300/IHBAIONIETO JICHCTBHSA ac-
NIMPDHHA M JIDYTHUX MECTHBIX dHBuJIbTE€THKOB
MOXET OBITH CBS3AH ¢ UHFHOMPOBAHUEM
CHHTE3a MPOCTarnaHIuHOB, KOTOPBIE MO-
YT KaK BBI3BLIBATHL O0JIb, TAK H CNIOCODCT-
BOBATH NEPEAAUC COOTBETCTBYIOIIMX CHT-
Hanos. IIpHuHHOHR 3ur3arooOpasHbIX JIH-
HHHA, KOTOPBbIC HaCTO «RUIAT» CTPARAIO-
LUIKHE MHUTPCHBIO, ABJIFETCA CYXKEHHE KPO-
BEHOCHBIX COCY/IOB B HaCTH MO3rd, OTBe-
garowmed 3a 3peHue. [lockonbky npUuMHBbL
3TOTO ABJICHWS H TOJIOBHOW DOK pa3finy-
Hbl, YKazauHbIH J9QQEKT MOXKHO CHATh
HE3aBUCHMO ¢ MOMOUIbIO HEOOIBILIHX 203
COCYTOPACITIMPSAIONIAX NPenapaTon (Ha-
[IpUMEp, AMHJIHETPHTA).

B cocTam 3anaTeHTOBaHHOM perenTy-
pel Aaxa-3easyjep (713 NPHTOTOBIEHHS
CeTLTEPCKOH BOLI) BXOAA T ACITHPHH, Oe3-
BOAHAA MUMOHHAA KHcroTa (91} u éukap-
Oonat Hatpua (NaHCO,). Korana cmece
JTAX BEILECTB J00ABNAIOT K BOJE, ACTIH-
PHH (Kax KMC10Ta) npeBpainaeics B Donee
PUCTBOPHMYIO HATPHEBYIO COJIb K BMECTE
C TMMOHHOM KUCJIOTOR pa3znaraer dDukap-
GoHaT /0 AMOoKCcHaa yraeposa (4); s pe-
JyJABTaTe {10JIy4aeTCcs UIMIYHHH HATIHTOK
C TIPUSTHBIM BKYCOM.
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HAPA-AUETAMUHO®EHOJI (147) C,H,O,N

OH

Obesbomusaroiuit 3pdeKT NEKapeT-
BCHIBLIX IIpernapaToB THNA napa-aneTaMu-
HoeHONMa ObIT OOHApyXeH ClIyHaitHo,
Korna nmo owMdKke B JICKapcTBo OBLIO
JOOaBJICHO HEOOQUIbLIOE KOJNMUYECTBO aye-
marnuauda (ero MoJeKyId OTIHYACTCS OT
NPEJCTABICHHOH 31eCh TOJILKQO OTCYICT-
Buem rpynnel - OH). Auerauunun, on-
HaKO, TOKCHYEH, OITOMY XUMHMKH IIPUEHE-
JMCh 32 TIOHCK MEHEE BPEAHBIX OJIM3KHX
coeaMHEeHHH. ONMHUM M3 TAKHX BEIIECTB

SRIETCH napa-aueraMuHoQeHON, Oomee
M3BECTHBLIA 110 HA3BAHUAMM Hapayema-
MOA WU mudenos (TOPTOBOE HA3ZBAHME).
MdakTHHeCKH B OPTAHMA3ME YSJIOBEKA alle-
TAHWJIKA IIPEBPUIIACTCS B lIapaleTaMol,
KOTOPBIA W 00NMamaeT o6e300IHBAROILHM
JMEHCTRUEM; Mapa/UIeNbHO HEOONIBILOE KO-
JIM4eCTBO aueTaHmIMIA TpaHCQOPMHUPY-
e1ca B aHuaun (MPpOM3BOAHOE OEH30Ma, B
MOJIEKYJIE KOTOPOro OJIMH aTOM BOJOPO-
2Ja 3aMeneH Ha rpynny —NH,), gasasto-
LHHCH TOKCHYHBIM AT€HTOM.

QO6paTHTe BHUMAHUE HA CXOJICTRO MO-
TIEKYN hapa-aneTaMUHOMEHOIA M aAlCTHN-
CaJMLHIIOBOM KHCNOTHI (146)—acnupHHA.
XOTS OHU ITOCTPOSHLI U3 PAIMUUHRIX 4TO-
MOB, TeM He MeHee UX (OpMBl GIIH3KH,
nockoasky rpynna — NH - amunogeno-
Jia 3aHAM4eT MecTo utoma —O— B Mo-
JIEKyJIE AacCNupHHA. JTH POACTBEHHEIE
COCAMHCHHA PACMO3HAIOTCH OOHHM H TEM
K€ PEPMEHTOM, OTBEYALOLINM 32 OMOCHH-
TE€3 MPOCTArJAHAWHOR, MOITOMY ICHCT-
BHE MNApAlCTAMOJIA TAKKE OCHOBAHO H4
UATUONPOBAHUM CHHTE3a NPOCTArnaHam-
HOB.

JUAIEHAM (148) C,,H,,ON,Cl

Cl N

OueHb yacTo npHYHHOM OecCOHHHMILI AB-
nsieTest cocToArue o0uero GecrnokorcTsa,
CBSI3aHHOE C MOBLILIEHHON AKTMBHOCTBHI)
HeHPOHOR JTHMOMYECKOH CHCTEMBI* — OT-

nena Moira, CBA3ZAHHOIO € 3MOIMAMM.
[ToBpilLIcHHA AKTHMBHOCThE MOXET pac-
OPOCTPaHATLCA M HA ¢meoa mo3ea (Hau-
Oosee MPUMHTHBHYIO €70 4aCTh) H TEM
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CaMbIM TIOJUIEPXKHUBATEL COCTOAHME Ooap-
CTBOBAaHHA.

CoeuHeHHA, HaIbIBAEMble Oen300ud-
3enuHamu, CBA3ILIBAIOTCA C MOJIEKYJIAaMH
OeNKOB B CHHAIICAX W NMOBBIUAKT COIOCOD-
rocTh HefipomemmaTopa ['TAMK (28) coe-
JUHATBCSH C COCCAHUMH UCHTPAMM TOH XKE
0ENKOBOMH Monexynbl. Kak Mbl yxe roso-
PHIM 1TPH OOCYKICHAHN OCHCTBHSA 3TAHOJIA
xax aenpeccadTa (. 58), TAMK unru6wu-
pyeT nepeaavy HEPBHBIX AMIYIILCOB;
CJICIOBATEIBLHO, MOJEKYJIbl DeH3omMaze-
NMHOB HHTEHCAQHIUPYIOT TaKOE HATHOH-
posaHHe. (CBH3LIBAKOINMX OCH30AMA3ENH-
HBI LEHTPOB OCOOEHHO MHOTO B TUMOK-
YECKOH CHCTEeME, MOITOMY B [PUCYTCTBHH
OCH30/[HA3CTIMHOB  1I0JIABIACTCH  4HO-
MaJlbHO BBLICOKAA aXTHBHOCTb 9TOM CUCTE-
MBI, KOTOPYIHO MBI OUIyLIAcM Kak Oecro-
KOHCTBO, OCCNIpHYMHHBIA CTpax u upes-
MepHO BO3DYxIeHHOE cocTosHHe. Kopo-
e TOBOpSA, OCcH30IHAICUUHLI SABISIOTCA
crnenHPHIeCKUMHA YCMOKAnBAFOIIHMHA
(cesaTHBHBIMM) MpenapaTaMu.

Y teloseka MOXET pAa3BHTLCA He-
OOnbINIoe NPHUBLIKAHWE Kk OeH3onuazend-

HaM, HO TOKCHYHOCTB 3ITHX IIPENAPATOB
O4eHb HU3KA. [Ipyroe meso, eciy 4eIoBeK
OJTHOBPEMEHHO NPHHUMAET OeA3oHa3e-
OMHB! ¥ 3TAHOJ; 3TM BELICCTBA CBA3LE-
BaOTCA C COCEAHUMM LEHTPAMH O/IHOTO H
TOTO *e GeNKa ¥ TPH COBMECTHOM JeficT-
BUM MOTYT HACTOJNBKO CHIBHO H3MEHHTH
dopmy 3Toro OENKa, 4TO €ro CPOACIBO K
IF'AMK pe3xo BospacTteT. DTO B CBOKO
OUEPENb BHIZOBET UPE3IBLIMANHO CHIIbHOE
HHTHOHpOBAHNE HEPBHOH aKTHBHOCITH H B
KOHIIE KORIOB MOXET INPUBECTH ¥ JIETAJIb-
HOMY UCXOIY.

K 6en3jovalenHaM OTHOCHTCH Aua-
3eaM, CTPYKTYPd KOTOPOTO U300paxeHa
371ECh; OH ITOCTYFNAET B ANTEKH MO/ Ha3Ba-
HUCM 6dAUyM W IPAMCHSETCH B KaUeCTBE
TPAHKBUIH3ATOpPa M MHOPENaKCaHTa
(cpeacTra s paccaabGnenus mMbii). Ec-
JIM B MOJICKYJIe AHd3€naMa aToM XJopa
3aMeHHTs Ha rpymny —NO,, a —N— .
—CH, ma —NH, T0 M8l 10J1y9HM MOTIE-
KYfy Humpazenama (mozcadona). OueHb
OMM3KYI0 CTPYKTYPY HMEET W IpYyroi
TPAHKBUNTH3ATOP — X20p0ud3enokcud {au-

opuym).

MQP®UH (149) C,,H,,0,N

OH
HO o

MopduH — aelcTByroIee Havalo onuyma
(0T rpedeckoro “opion”, 4TO O3HAYACT
«MAKOBBIH COK»), KOTOPbIH IPEACTABISET
coboi MONOYHO-0EMYI0 KHIKOCTD, BLIOE-
JIACMYIO M3 HE3PEJblX CEMEHHBIX KOpO-
Oouexk Maka (Papaver somniferum).

B oTnmmue oT acn¥pHHOBLIX aHAJIb-

TETUKOB MOPHH H POICTBEHHBIE COETH-
HCHWA OCHCTBYIOT HA NEHTPaJIbHYK HEPB-
HYHO CHCTEMY H BLI3LIBAFOT TIPUBBLIKAHHE.
OcobeAHoCcTL AEACTBUA MOpPHHA H €ro
AHAJIOT OB, TIO-BAIUMOMY, 3aKJIFOUAETCH B
CIOCOOHOCTH MX MOJIEKYJl CBA3BIBATHCS
CO CcMelMGpUHECKHM PELENTOPOM HCPBHOM
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Onuiinbiit Mak (Papaver somniferum), #3 KOTOPOro NoJty4atoT onHyM. CEMEHHbIE KOPOGOYKH BUAHBI CTIpaBa.

KJIeTKH U Onokupopath ero. [Ipennona-
raemas gopmMa IToro peuenrTopa noxasa-
H4 HA PUCYHKe HIXe. ben3oJibRoe KONbIo
MOJICKYJIBl MopbHHA yaoOHO ycTpawBa-
€TcAd B NNOCKOH o0nacTH peuentopa, a
COCENIANE € DEeH30J/I6HLIM KOJIBLOM YrJe-
POAHBIE aTOMBI HAXOIATCA Ha TAKOM pac-
CTOSHHM M HUMEIOT TAKYI0 OPHEHTALHMIO,
YTO OHHW BEJIHKOJICTTHO YKNA/bLIBAKOTCA B
yraybnenne. 3a yray0OseHHeM HaXOIHTCH
OTPHIATENLHO 3aPSXKeHHAs TPynna, Ko-
TOpas MOXET NPUTATHBATDL AOJIOKHTEIb-
HO 3apsXKEeHHBIH aTOM a30Ta. Bnaroaaps
TAKOMY RBICOKOMY COOTBETCTRHIO WX
thopM MoIEKy1a MOpdHHA CBA3LIBAETCA €
PEIENTOPOM OYE€HL NPOYHO B ONOKHpyeT
ero dyHkuuu. B 3TOM OTHOHICHHH MOp-
(bMH MOJAENHPYET eCTECTBEHHBIC DoNeyTO-
JISIoUIMe areHThl opranuima — Inkedanu-
uel (c. 137).

Mopduun  sdbdexrusno  ocnabusier
Medaennyro 604b (C. 136), HO HE BIUAET HA
PricTpyto 6osib. Mnoro MOpPGHHOBBIX
PeLuenTopoR PACHONOKEHO B substantia
gelatinosa— obnacTy NO3BOHOYHOIO CTOJI-

fa, B KOTOpOH TPOUCXOAHT NEePBUYHAA
0bpabotka Gonembix cHrHanoB (c. 136);
MMEHHO 3[1cCh MOP(]HH NOBLILLIAET NOPOT
TOABJIEHWS MelJicHHo# Oonu. MopduHo-
BLIE PpelEenTopel H300UIYIOT TakXke B
cpeanHHo obnacru tasiaMyca - Tol vac-
T [OJIOBHOI'O MO3ra, KOTOpas IIPHHH-

AHKGHHRIR WAHTD

- doxkye 3apmaa

Aonocre

MNAacKaR NoBLPXHACTE

Npeanonaraemas dopma Genka, BRNOIHAKOMIErO
$yuxuny perrentopa MopiHHa B POACTECHHBIX COE-
AHHeHHHA.
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MaeT CHUrHallbl MeieHHoH 6ommu. Hako-
Hel, MHOI'O MOPOHHOBLIX PEUETITOPOB H B
TMMOHYECKOH CUCTEME, KOTOPas, KaK MBI
yXe He pa3 oTMeuasid, TCCHO CBi3aHa ¢
smouusMi. K 3roMy (pakTy MEI erle BEp-
HEMCA B CIISAYIOIECM pas/Iene npu Hiyde-
HIF UCKYCCTBEHHO BBI3BIBAEMOIO COCTOA-
HUA J3iPOpHH.

Bnuskum anamorom Mopduea ABIg-
eTCA KoOeun; OH OTJIMHAETCH OT MOpQHHA
JIUIIL TE€M, YTO B €ro MOJEKYyJie oHa U3
rpynin —QOH mopdusa (nesas va uzobpa-
XEHHOH 3JIeCh CTpYKTYPHOH dopMmyne)
jamMeHeHd Ha rpynny ——OCH,. B opra-
HH3ME 4YeIOBEKA NPOUCKOIUT 00parHOE
npespauicae —OCH, B - OH n, crefo-
BATENLHO, KONEHHA B MOpPGHH,

Monaekyna cepouna-3TO0 MOJEKyIa
MOPGHUHA, B KOTOpOH aToOMBLI BOAOPONA
obeux rpymn —OH 3aMcHCHEI HA aue-
THAbHBE TpyLNEl (—CO—-CH,). l'epoun

HA3LIBAOT TAKXKeE duayemuimop@Punom
unn duamopgpunom. Ilpespaiieare rpymm
—OH, cnocobHBIX 00pa30BLIBATL BOJO-
POJHKLIE CBA3Y, B AUCTHUIILHLIC IPHUBONT K
TOMY, YTO T€pOHH HO CPaBHEHHIO C MOp-
PUHOM XYXKC DPAcCTBOPHETCA B BOAL, HO
Jy4lJe —B YIJI€BOAOPOAHBIX PAacTBOPUTE-
nax v xupax (36). IlMoaroMy, xoTs repoud
BBOUAT TOJBKQ BHYTPHBCHHO, OH OBICT-
pee mpeoaosieBaeT Bapbep MeXTY KPOBLIO
M MO3TOM, KOTOPBIH MPaKTHYECKH HENpe-
0AO0JIHM Jia OoubUIMX BOJAOPAcTBOPH-
MBIX MoJiekys. [lo 3Toi npuawAe repouH
bonee sdpdexTuBcH (DONCE «repPoOMUCHY),
yeM MOpPJHMH, HO ero HeHCTBHE MeHee
npoaoikuTeNbHo. Kak TOJNBKO TepouH
NOCTYNAeT B OPraAU3M, OH TepsacT alle-
THILHBIE TPYNTIHL U IPEBPAIASTCS B MOP-
¢HH, KOTOPBIH H NposABAseT 00e300NMBa-
OIKH 1 dpopuyeckhii ad ek,

Bo30yxaaromme cpeacTsa

MHOorue nekapcrperibie MpenapaTsl ue-
TONb3YIOTCA HE TOJILKO IJIA JICUCHHA, HO
H B HEKOTOPBIX APYrHX UEIAX, Pa3IHYdrO-
IMHXCA MO CTENEHH CBOEH ColHaNbHOM
JIONYCTHMOCTH W omacHocTH. B aTtom pas-
AeJie MBI OLMINEM HCCKOJILKO BEIIECTB,
KOTOpBbIE TEM HWIIH WHBIM 0Opa3zoM wuc-
DOJIL3YIOTCH /I HCKYCCTBEHHOTO CO3/4-
Hus coctosanus oudopun. Jlenpeccaur
9TAHO (27) MBL OOCYIMIM paHee.

Kaxk Mpl yxe oTMeuas i B psjie npe/bi-
OYHIMX Ppa3/IeNoB, ¢ 3MOLUMAMHU CBHA3aH4
nuMOuveckas cucreMa* mosra. CTHMY -
pOBaHHE HEHPOHOB NUMOMYECKOH CHCTe-
MBI [MYTEM T[OBBINCHHA CIIOCOOHOCTH
HEUPOMEIHATOPOB OCVIIECTBIATEL CBA3L
MEXIY HUMH B CHHANCAX KR MOCPEICT-
BOM [OJABJICHHAS CBs3BIBAIOLICH CNoco0-
HOCTH HMHTHOMTOpA Nepeaaud UMITYJILCOB
'AMK (28) MoxeT npMBOAMTH K TOBHI-
IEHHOH OSMOUHMOHAJIBHOH aKTHUBHOCTH.
Teneps paccMorpum aty npobiemy He-
CKOJIBKO TIonpobHee.

MHorue KOH14KkTHL B IHMOHYecKoit
CHCTEME OCYIIECTBIAKOTCA IPU YYACTHH
BBICOKOPA3BETBJICHHLIX HEHPOHOB, POX-

A310ILUXCS B KpouleyHoi rony6oit odnac-
TH IIO3BOHOMHOro cTos0a, HaszhiBaeMoH
locus coeruleus. C xXMMHYeCKOl TOYKH 3pe-
HUSA ITH HEHPOHBI OTIHYAKOTCH TEM, Y10 B
HHX POJb HEHPOMEIUATOPOB BBUIOJHSIOT
MOJIEKYJILI, Ha3bIBACMBIC HopINuHed pu-
Hom (MIIR HOpadpexaiuHom), 3TOT HEHpO-
MEIUATOP B U300MIIMH HMeEeTcs W B ca-
Mot nuMbndeckoii cucteMe. C Helipodu-
AHONIOTHYCCKON TOYKH 3pPCHUSA ITH Heji-
POHBI 1IPEKAE BCEIO NOPAXAIOT CBOeH
PA3BETBJICHHOCTRIO, Orarolapsa 4eMy OHH
HAXOJATCA B MHOIOYUC/ICHHBIX CUHATITH-
YeCKMX CBA3SAX C APYTHMH HEHpoHaMH Kak
B JIIMOHYECKOH CHCTEME, Tak W B OoJiee
pa3sBUTBIX OoTAeaax Mo3ra. Ilpeacrasns-
ercsi Brosine oGOCHOBAaHHLIM JONYCTHTH
(xorst 310 He OoJice, YeM pEONOIIONKE-
HUE), YTO TAKAC BBICOKOPA3IBETBIICHHBIE,
MHOIOCHHATITHYECKHE HEHPOHBI CBA3AHLI
C OMOUMOHANILHON peakuuei, B 10 BpeMs
KaK MCHEE PA3BETBJICHHBLIC, 4 MHOIAA [Id-
Ke OIHOCUHANTHYCCKUE HEWPOHB! BLINOJI-
HAOT OoJice panHoOHaIbLHBIC, JTOTHYECKHE
¢yuriuu. Ecim 310 npeanosioxeHue
CMIPABENINRO, TO MOXHO OXHAAThL, 4TO
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mobas  moaudbukauua peaknud  oTHX 1m0, KmoyoMm k Takoil mopuduxaunu
BBICOKOPA3BETBIICHHBIX ITYYKOB HEHPOHOB MOXET OBITL COOTBETCTBYIOIIMA HeiApo-

O6yAeT H3IMEHSTh 1 IMOLIMOHANBHYIO peak-

MEIHATOP — MOJIEKYTIA HOp3aNUMHedpUBa.

AJAPEHAJIMH (150) C,H,,0,N
AM®ETAMMH (151) C,H, ;N

OH

HO NH.,

HO

{150}

He Bce crumMynsatopbl 00s34TEILHO
NOTKABI BBOAWTLCS B OPIrdHU3M H3BIE;
HEKO'TOPEIE, B TOM YHCIE aIpeHannH, 06-
P43YIOTCS B OPraHU3ME E€CTECTBCHHBIM
IyTeEM U yUaCTBYIOT B niepe/faye CUrHalion
OT OJHOW HEPBHOH KJIETKH K JpYToOi.
AJpeHaJiMH BLIPAGATEIBAETCH B HA/UIO-
YEYHHKAX, €ro HaA3BIBAKOT TAKKE INnuHe-
gpunom (M uepBoOe, M BTOPOE HAa3BaHUsA
OTPAKAKT ECTECTBEHHBIH HCTOYHUK 3TO-
ro coeUHeHusa,; cnosa “ren” u “nephros”
O3HAYaMOT «N0YKa» B JIATHHCKOM W I'pe-
YECKOM A3bIKAX COOTBETCTBEHHO). AIpe-
HAJIMH LUPKYIUPYET ¢ KPOROTOKOM H
ACACTBYET HA BCICTATHBHYIO HEPBHYIO
cHCTEMY (1.€. HA CHCTeMY, KOTopas B
OTIIMYHE OT IEHTPANBHONK HEPBHOH CHC-
TeMb! (YHKUMOHHPYET HE3dBHCUMO OT
BOJIA M XeJldHus 9yenoBeka). B yactaocTH,
AAPEHAIHH HHTEHCUPHUKPYET COKpaLue-
HHAe CepACYHLIX MBI, pacllupseT 3pa-
YOK /1434, CTUMYJIUPYET CeKpelio NoTa
M COHBI. B TO e Bpems TpaHcuopr
aJpeHaJIMHa yepe3 OoraTel yriaesodaopo-

NH,

(i51)

JAaMH Oapeep, paseasolWMd KPOBL H
MO3[, 3aTPYAHCH B CHJIy HAJIHYHS B €ro
Monekyse rpynut —OH u - NH —, obpa-
3VIONMX BOJAOPOIHbIC CBA3UY.

Tem He MeHee anpeHalMH M €TO aHa-
JIOTN MOTYT 0Opa3zOBBIBATLCH U B MO3TE.
OoMH W3 TAaKMX AHAJIOTOB— YIOMHHAB-
NIMHCS BO BBEJICHHMM K JTOMY pasfeny
HOpITUHeGPUH, 3/1eCh ero NMpeailecTBSH-
HHKOM AIBJIACTCS AMHUHOKHC/IOTa TUPO3HH
(141), yxe oOnafaromas yriepoaHbM
CKENETOM &ApEHANIMHA M TNpeBpallalo-
asca B HoponuuedpuH QepMeHTATHUB-
HBIM nyTem. Umenno tax Gonasimne Kxojiu-
yecTBa HopanuHeppHHa 0oOpa3yroTcs B
HeHpoHax locus coeruleus 1 MTMMONYeCKOM
CUCTEMBI, MOXHO CKasalh, YTO 3JTOT
HOpINHHEDPHH MUTAST HAIIH IMOIHHA,

Tenepb paccMOTPHM MOJIEKYIY aMbe-
TaMHKHA. AMGETAMUH, KOTOPBIH Tipexde
MOXHO OBIIO XKynHThL B JIFODOH anteke
IOA HA3BAHUEM OeH330puH, ABIACTCA CTH-
MYJISTOPOM, T.¢. BO30YMAAIOLMM Ccpea-
cTBoM. CXOACTBO NPOCTPAHCTBEHHBIX
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CTPYKTYp amdeTaMuna i HopInuiepruHa
NPEaIOIaraeT, 4YTo aM@eTaMHH MOXKET
JEACTBOBATE &HAJIOTHYHO, CTHMYJHPYA
HEPBHYIO cHCTeMY M locus coeruleus. TTa-
CKOJbKY MOCNEAHAN CBA3AH H C BBICILIWMH
UeHTpaMH (B HaCTHOCTH, C KOPOH ronos-
HOro Mo3ra), amMderaMHH B TNpPUHIHIE
MOXET CTHMYJIHMPORAThL H BBLICIUME, 1103-
HaBaTE/JbHbIC GYHKUHHU U TAKuM 00pa3oMm
OBLICHTh BO30YIHMOCTh H CO3/IATH OlIy-
IIEHUE YA,

OnHako acitcTare aMPeTaMUHa HE or-
PAaHHYHBAETCS IOBTOPEHHEM HelpomMenn-
aTopHol GyHkIMH HOpanuHedpuna. Oxa-
3BIBAETCH, YTO MOJICKYIhl aMdeTaMHHa
HACTOJILKO OJIH3KH MOJIEKYNAM HOPINH-
HedbpnAa, YTO OHK MOTYT 3aHHMATH MeEC-
TA NMOCJE/IHUX B HX OOBIYHBIX LEHTpAax B
NPECHHANTHYECKNK HEWpOHax. JTO NpH-
BOJAHT K BBITECHEHWIO MOJIEKYJl HOPINH-
HePpUHA B OPOCTPAHCTBO MEK/IY UPECH-
HAMTHYECKUM U [IOCTCHHANITHYCCKHM He#-
ponaMH. B CBOIO ouepenb TNOBHINIEHHE
KOHIEHTparn Hoponuiehpuda B 3TOM
NPOCTPAHCTBE I[PHBOAMT K TOMY, YTO
Oonbluee HUCIG €r¢ MOJEKYJ CRA3LIBA-
ercs ¢ HeNKOBBLIMH MOJIEKYJIAMH B CTEHKE
TIOCTCHHANTUYECKOIO HEHpOHA, H3MeEHsIeT

topmMy BENKOBBIX MOJICKY1 H HHAYLMpYET
COOTBETCTBYIOLMA CHTHal. B pesyabTare
NOBLILIAETCS AKTHBHOCTL HEMPOHOB H Ye-
JIOBEK MCMBITbIBAET OmMymMeHus sidopus
M TOBRILICHHOH BO30YAMMOCTH.

Mouekyna amderaMuHa MoOXeT cCy-
HIECTBORATL B ABYX GopMax, OAHA H3
KOTOPbIX SBJSETCH 3EPKAJILHLIM OTpaxe-
HUEM Apyro#t [MoaoGHO MOJ0YHOW KHC-
note (33) u ApyraM XuUpansHbIM* MoJn€-
KyJ1aMm]. AMderaMuH, BpallaOI it ioc-
KONOJAPH3OBAHABIR CRET BIPARO, HA3EI-
BaeTCad Jdekcidpunom M oOnajaer IHAYH-
TeIbHO Oonbnie#t QU3HOJIOrHUeCKOH aK-
TUBHOCTBKO, YEM €rc 3EPKANBHBIN H30-
Mep. ITH ABe GOpPMBI OTIIMHAKOTCH OPYr
OT ApPYTa, Kak JBe pYKH, d TOJBKO 0j1H2
W3 HUX NOJXOOMT K «epuatTKe» cucuudu-
weckoro benka.

Monekyna memamghemamuna OTIH-
4aeTCs OT MOJICKYJibl aMPEeTAMUHEA HAJIH-
ypeM rpymnint - CH, BMecTo ogHoro H3
aToMOR Boaopona B rpyunme —NH,.
DTOT CTUMYJIATOP NOCTYNAET B OPOJAXKY
MO/, HA3BAHUAMHU AMem30pur WU Nepau-
muk (B AHTJIOA3BIYHBIX CTPAHAX €0 TAKXKE
HA3LIBAIOT «CMH», MTO O3HAYUAET «CKO-
POCTBLY).

KO®EUH (152) CgH,,O,N,

Kodenn — koMioHeHT xode n  das,
BO30YXKIAOWMH KOPY IOJIOBHOIO MOQJra.
MexaHu3M €ro ACHCTBHA BKIIOYAET HHIU-
buposanke depMenTa docdodurcmepassl,
KOTOPEIA B CBOKO OYEPEAb WHAKTHBHpPYET
cueyuduieckyro  QopMy  nmocTaBIUMKA
sneprun ATd (98), Tax HazbiBacMEIi
uaknudeckunid AM®D. Hac ue ponxno
YOMBIATD, UTO Kodeun Beaet ceba nonoob-
HO AT®; nelicTBUTENLHO, CPARBHEHHE HMX
CTPYKTYD 110Ka3blBaeT, 4To oba coemune-
HHUS cofiepXaT ABd COYJNEHEHHRKIX reTepo-
UMKAWYECKHX KONbUA (T.€. MOCTPOEHHBIX
M3 aTOMOB HE TOJILKO YIiepoaa, HO
JPYTHX 3JEMEHTOR).

OOriYHO walka Kode HIH Yag coaep-
KHUT OKOJIO OJHOM AECATOH rpaMma Ko-
¢beuHa;, Kode—3TO NoAXapeHHbE 3epHa
pactenusa Coffea arabica, a wait —~31o noa-
BepriuMecs epMenrTaluu nucted Camel-
lia thea. Kodenn comepxmwics Takxe B
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opexax (cemMeHax) 3anaJHO-a(pPUKAHCKHX
pacrennit poaa xona {(Cola acuminata v C.
nitida), XOTOpBIE B HACTOSIEE BpeMs
KyJbTHBUDYEOTCH Ha OOJIBIIUX MNOLIAAAX
B [Oxmoi Amepuxe. DKCTpPaKThl ITHX
pacTeHn# NCHONbL3YIOTCA BMECTO HpHUME-
HABUIETOCS PaHEEe B TEX XE€ UEJIIX KO-
KAMHa A8 YJIYYIIEHHS BKYCOBLIX KAUecTB
HANMTKOB THNA Kona (KOKa-Kona, nencu-
KONA) M [IPUAAHUA UM CTHMYJIPYIOLLErO

195

W Cemecua pacrenus xona (Cola nitida).

odupexta. [Kokaun, KOTOpsId Takke BbI-
AensaroT u3 ceMan C. nifida, pedcTByeT
uoaobHo amperammuny (151).]

Kodeuny ouycnp Onusox meobpomun;
MOJICKYJIA [OCJIETHETO OTIHYAETCH OT
MOIIEKYNBl KOQEeHHa HATHYMEM TPYNIbL
—N-—H Bmecro rpynnet —N—CHj,.
TeoOpoMuH sBNfeTCS CTUMYIHPYIOLUIUM
arentToM moxonana (127).

TETPAT'HIPOKAHHABMHO (153) C, H,,0,

ABJIACTCA

TerparunpokaHAaOUHON
JCHCTBYIOIMM HAYaloM 2quitiud, KOTO-
puiii nonyuarwT w3 koHonnu (Cannabis
sativa) -paCTeHMs TOTO Ke CeMeEiCTRa,
YTO W XMeEjib, NPUMEHSIOLINNCA B HMBO-
BapeHuu (93). Panee C. safiva RuIpalliyBa-

nu Ha OONBIUMX TUIOUWIANAX AR NOAyYe-
Husi 1yOSAHOr0 BOJIOKHA (nenbky), H3 KO-
TOPOI'0 TKAJIKM TPpyOLle TKaHH.

Kononng BeiaesisseT cMoJly., KOTOpas
NOKPBIBAET UBCTHI U OJIMXKAHAHIHE K HUM
RUCTRHA;, 3TO CMOJIa ¥ YBJSETCA OCHOBOH
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psafa CH4MOOMIA, C KOTOPBIMH YeNOBEK

notpedaseT TETPAarnApPoKasHAOWHOII.
[lon mapuxyanoti oOBIYHO TIOApA3yME-
BAKOT BBICYILIEHHBIE W  H3IMCJILUYCHHLIE

Koronns (Cannabis sativa)—BCTOUHAK
IIEHBKH H MAPHXYAHLI.

JUCTLA H UBETbl PACTEHMA; 2quuiutd —3TO
cOOCTBEHHO ¢MOJId KOllOIIH. MeXaHu3Mm
JEHCTBHS 3TUX BEChMa CHOXHbIX COe/THHE-
HHH NOK4d €lI¢ HE BLIACHEH.

Onacebie BeniecTBA

JLiist MHOTHX «XHMMWYCCKUH» O3HAYAeT
HEYTO, 4Cro ¢JICAYET O11ACATLC,— AbABOIb-
CKOE M INPOTHBOECTECTBCHHOE WH3Bpallle-
HHe npupoasl. [lpenwiayinme riaeel H
pa3jenyl JAOJDKHBI ObLTH Obl ONpPOBECPT-
HYTb TAKOC MHEHMEC, NOCKOJILKY «XHMMHYE-
CKHM» ABJIAETCS &ce, YUMo oKpyHcaen ye-
Aogexa (Kak U cam 4Yemosek). Bece xopo-
mee, YTO ¢CTh Ha J3TOM CBeTe, HMeeT
XHMHUECKYIO TPHPOJIY -~ TOYHO TaK XK€,
KaK W BCE TLTOX0€. XUMUYECKHM HBIIACTCH
U BCE ECTECTBCHHOE U BCE HCKYCCTBEHHOE.
Tem He MeHee Heuwb3s OTPHUATHL, HYTO
HEKOTOPBLIE XHMMKATLI TpHYHHAIH 3J10 —
MHOT/IA HAMEPEHHO, MHOIrAa CjlyvaifHo,
OnacHbiM  xUMuKATaM, K4K H [(FHOOBIM
IPYIUM CEPLE3HBIM COOBLITHSIM, MOCBS-
IAFOTCS ropasfio 60Jiee KpYIHHBLIE 3aro-

JIOBKU B npecce. A noBHTHIE XHMHKATHI, K
KOTOPBIM, MO0 MHEHHIO HEKOTOPBIX IHO-
JeH, OTHOCATCA BCE XUMHKATHI B BOODLIE
BCC, YTO CBA3AHO ¢ XUMHEH, 4acToO CO3j1a-
IOT B [JIa3aX OOLIECTBEHHOCTH BeChbMa
HENPUTNAAHOE NPCACTABICHHE O XMMHH.

B 31OM pa3snese onucanbl BeiEeCTRA,
Ha3BaHUS KOTOPBIX BPEMS OT BPEMECHHU
HOSBIIAIOTCS B 3arOJIOBKAX Ta3eT B CUITY
TOr0 BpPEZHOrO BIUAHUA, KOTOPOE OHU
OKAa3bIBAFOT HA YEAOREKA H JPYIHX KM-
BOTHBIX — OTPABJISAIOT, YPOAYIOT HIH JaXe
pa3pLiBAOT WX Ha 4YacTH. ABTOpPY He
NOCTABMSICT HUKAKOTO YJIOBOJILCTBUA IMU-
caTh 00 3THX BEILECTBAX ¥ MY OCTaeTca
TOJILKO HAAEATHCH, MTO YUTATC/IL BCIIOM-
HUT © Jydmed penyraupu # o 0Oojee
OaaronpugaTHOH CyALOe APYrux MOJEKY.L.
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TPUHUTPOTOJIVOJI (154) C,H,O(N,

Monekyna  TPUHATPOTONYQJA —3TO
MoJIEKyld Toanyoa (24), K KOTOPOH npu-
coeHeHbl TpA HUTporpynnsl (—NQO,).

TpUHUTPOTONYOJ — B3PLIRYATOE  BE-
INECTBO, U3BECTHOE TAKXKE NOO HA3BAHUA-
mu mpomut, maoia, THT. CnocobGHOCTb
pa3jlararbCs CO B3pPbIBOM OOYCIIOBJICHA
TeM OOCTOATENLCTBOM, UYTO MOJIEKYnA
THT npencrasnser coboii kak Obl coue-
TAHUC YIIEPOOHBIX ATOMOB, HAXOOAIINX-
cs na rpanyu okucncuus*. JlelcTBuTe bHO,
JIOCTATOYHO Cllerka neperpynmnipoBaTh
aToOMBI Kucopoaa B moJiekyie THT, yro-
ObLI OHHU COSAMHUNNCH C aTOMaMH Vyrie-
poad U BOIOPOOAA OSH3ONBHOTO KOJIbIA H
obpa3oranu aMokcua yraepona (4) u so-
Ay (6}, 2 aTOMaM a30Ta B TAKOW CUTya AU
HE OCTAETCA HUYETO APYTOro, KaK COejn-
HHUTBLCS APyl € APYIOM W YJETYYHTHCH B
BUJIe Ta3000pa3noro azora (3). Cncaosa-
TEJLHO, KOMNAKTHaaA MoJiekylia THT mo-
KET MIHOBEHHO NPERPATHTHLCA B HECPaB-
HeHHO OOJIBIWNA 00BEM Ta30B, 4 Jasie-
HHE PACLIUPSIOILMXCA Ta30B W NPeJCTaR-
nset cobo paspymaroulyio CHly B3phIBa.
MexaHusm JelcTBas AKOOro B3phiBYA-
TOTO BCIIECTBd CBOJHTCH K MTHOBEHHOMY
00Pa30BaAHKIO BONBLIOIO 0OheMa 'a3a U3
HeGonblIoro OOBEMa XKUIKOCTH HIH

O;N NQ,

NO,

TBEPIIOTO Tena. O6uIYHO K3 | T B3IpBIRYA-
TOTO BewiecTsa obOpazyercs oxkono | I
ra3oR, YTO OTBEYACT THICAYEKPATHOMY
yBenuueHuro 00beMa. B Monekyne tpunm-
TPOTONYyONa AaTOMOB KUCIOpPOAA HEAOC-
TATOYHO, YTOOBI MOXHO ObUIO [TOTHOCTLI)
OKUCJIIMTR BCE ATOMBI yriepojaa U RoJo-
posa, nodromy B3pelB THT conposox-
JaeTcs 0Opa3oBaHMeM OOIbIUUMX KOJIM-
9eCTB YSPHOTO JTbiMa.

ITeperpynnupopka wMonekyn THT
HHULUAPYETCS B3PLIBOM IPYroro Bele-
CTBa (JACTOHATOpPA), UPHYEM BLIZBATH
B3pPhIB JIETOHATOpa Hamioro jerue. Tu-
OHYHBIM  JCTOHATOPOM HRBJSETCA TBEP-
amit asud ceunya [Pb(N,),], conepxa-
i azuaHnid woH Ny . TTocnexauit ypea-
BbIMaHHO HEYCTOHYHB, JOCTATOYHO Yyha-
PHTH 110 a3uay CBUHIA MM MPONYCTHTH
Yyepe3 Hero 3JIEKTPHHECKHU pa3spsm, Kak
A3UAHBIH HOH MIHOBCHHO TpeBpaludercs
B razoo0pasibiid a30T.

lIpeuMyIIECTBOM TPUHHUTPOTONYONIA —
BO BCSKOM Cnydae JUIA BOCHHOR npo-
MBIIUNCHHOCTH, HO, KOHEYHO, HE And
YEJIOBEYECTBA B LEJIOM — AIBJIAETCH  €I0
nu3kas Temuepatrypa nnasneHus (80 °C).
Pacnaasnennsiid THT MoXHO 341UBaTDL B
OOMOBI, MUHLI H CHAPSAILL.
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HUTPOL TMUEPUH (155) C,H,0,N,

o o
g
N()z 0 2

~NO,

Mounegyjly HUTPOTIIHUEPHHA MOXHO
NONY4HTh (Kak TEOPETHYCCKH, Tak H
NpAKTHYECKH) TIyTEM 3aMEILIEHHA aTOMOB
BOZOPO/Aa BO BCEX TPEX Tpymnax —QOH
ruuepusa  (34) Ha  HHTPOrpYNmbl
(—NO,) “

HuTporsHIEPHH TIPEICTARIAET coﬁo]p;
GecUBETHYIO MAC/IAHHCTYIO KHIKOCTD.
MOJEKyJI¢ HUTPOTJIHLCPHHA YXKE HMECTCH
Bce HeoOxoaUMOe AJIA €e paspyuIcHHA,
NeiicTBUTEILHO, BCE ATOMBI yriepoaa H

BOJIOPOAA MOIYT ObITH MOpPEBpALICHBEI B
razoo0pa3Helil AMOKCHA YIJIepoaa H napsl
BOIbI, 2 aTOMBI a30Ta — B MOJIEKYISPHbI i
430T TOJBKO 32 CYET ATOMOB KHMCIOPOOa
HUTPOTIMIEPHHE, De3 xakoro 6wl TO HH
ObLTIO NOMOHUTENLHOTO UCTOMHHKA KHC-
Jopona. Yixe MexaHU4YeCckoro yaapa Joc-
TATOYHO, 4TOOBI MOJICKYJIbI HUTPOIJTHLIE-
pura NpeTeprnens rIyO0OKyro mNeperpy-
NHPOBKY, B PE3yNbTATE KOTOPOH, Kak U B
cnyyac THT (154), obOpasyerca OwicTpo
pacupsronleecs 00J1ako rasa.

Hurporiimuepun 4pe3BbivalHO Heyc-
TOWYHUB U MOXeT B3pLIBATHECH OT yJAapa,
COTPACEHHA WJIH TPEHHA, KAK YHTATEIIO,
NOJIXKHO ObITh, Y¥€ H3IBECTHO MO TOIY-
napHOMy B cBoe BpeMa ¢dunbmy «ITnata
334 Ccrpax». B cMay HeycTOHYHBOCTH
HUTPOTJNHMIECPHUH  OOBLIMHO  NPUMENSIOT
fiocJie €ro HAHeCeHWN Ha HMHEPTHLIA ab-
COPOEHT; TAKHM NYTEM HOJIYHAOT JuHd-
mum. (Hapany ¢ npunasiexaBliMMI €My
B Poccun Hedrenpomsbictamu Kiobpere-
HHe JNHHAMHTA T103BONMIIe  Anbdhpeny
Hobeno co3nate croe coctosauue.) [lep-
BOHAYA/IGHO B KauecTre abGCOpOEHTA TpH-
MEHAIH CIICLHATLHYIO TIIMHY Ku3eablyp
(Tpemnen), HO B HAllle BPEMA B NPOH3BOJ-
CTBE AMHAMHTA HCIOJIB3YIOT CMEChH Jpe-
BECHOH MYKH, HUTpaTa AMMOHHSA, CEPbl U
HHTPATa HATPHA.

I —
B, p-AUXJIOPAMITII

Cl
ag MOJCKY-
3 10BCIIAA '
geboapIIas e OTpAB-
10 B o, kak M3BeCTHO }:J >
Ja—He 410 HHOL 43hIBAC

O H
nsmoree BEECTBO: obbIYH

CYJIb®H] (156) C HSCL,

20pHUMHBIM 2a30M BIM unpumosm. Unput
BIICPBbIe OLUT IPUMEHEH Y DEeNbTHHACKOTO
ropofa Mop B 1915 r.; B DoNBIIAX KOTH-
YECTBAX €ro IIPOU3BOMMIIM H BO BpeMs
BTOPOH MHUpPOBOH BO#HbL. HMnpuT mnpea-
CcTanineTr cobOM JIeTYIYIO XHAKOCTE, JH-
LICHHYI0 3anaxa, MO3TOMY €ro TpyAHO
oOHapyxuth. [Tpe nonmananumu Ha KOXY K
NpM BAbIXaHHH OH 0Opasyer a3Bbl. Eciu
NocTpajaBmuil HE yMep cpaly xe ot
HHQEKIMH, COMPOBOXAaloleil odpa3oba-
HME 5I3B, TO OH BCKO OCTABIIYKOCH KH3Hb
BCe paBHO OyneT MysHTbhCa OT OOLIETO
orpanieHHs. «COBEpPIUSHCTBOBAHHE» MO-
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NIEKYJThI MNPHTA, OTPAXAOLIEE NPOTpecc HOBHTCA 6GoJiee yriaeBoaopoaonoAoOHOH
UMBHJIM3ALHK NOCE CPakeHns pH Mnpe, u MoxkeT jierde MpOHHKATL Oake depes
BKJIFOUAET YJUIMAEHHE YTJIEBOAOPOJHOH PE3MHOBYIO 3AILUTHYIO OACKY.

IEeNH, B pe3yjbTaTe Yero MoOJIeKyJsa cra-

AUITUIEHTJTHKOJb (157) C,H,,0,

KONk (65), BBONUMBIL B AHTHQPUILI CHC-
TEM OXJIAXICHUA ABTOMOOHIIEH C LEJbIO
CHHXCHHSI UX TEMMepaTyphbl 3aMep3aHus,
TO TMOCIEACTBHA MOru Ohl OBITE TOPa3ao
6onee cepbeIHBIMU. D THICHTJTUKOIb, fCH-
CTBHTENLHO, OONafaeT ClajkuM BKYCOM,
--HO TIOBPEXJAET NedeHn qenopexa. OaHako
| 3IOYMBILLJICHHUKH, OYMCBHIHO, HE CIIHOI-
/N KOM 3HaKOMBIE CO CBOMCTBAMH MOJIEKYJI,
HO o OH COBEPILNIH B¢ ONMOKA: BO-IEPBLIX, OHH
mepenyTand 3TWICHTJIHKOIL ¢ TAHHEDH-
B 1985r. » Ascrpum pa3pasuicas Hom (34), KOTOPBI COAECPXHUICA BO MHO-
KPYMHBIA CKaHAAJl, BLI3BAHHLIA TEM, 4YTO T[UX CHAJKHX BHEAX M KOTOPbLIH Obin Obi
BUHOHPOMBIIUICHHHKH, CTPEMACH YJyd- BHOJHE NpUEMIEMON A0OABKOH, U, BO-
IWHTE BKYCOBLIE Xa4yeCTBA CBOEH MpPOAYK- BTOPLIX, OHW He ODpaTHIM BHMMAHHA Ha
IMA ¥ CAENaTh €€ Noxoxel Ha Oosiee npedukc «au» M MODABIAIM BELIECTBO,
JOpPOTHME BHHA, AODABNAIM BO MHOTHE KOTOpPOE R HCOONLIIMX KOJHYECTBAxX HC-
NPOU3IBOJUMEIE B 3TON CTpaHe CNAAKUE TIOAB3YETCA B KadecTBe aHTHQpPHU3A, HO B
BUHA JU3ITHJICHIIUKONL. ECny OBl BMECTO OCHOBHOM  ABASETCA  NPOMBILLJIEHHBIM
JUITWICHTAHKONR JO0OABIANY ITUITEHTIM-  PACTBOPHTENEM.

TAJMAOMU/, (158) C, ,H,,0,N,

pen DONbIUYK NONYISAPHOCTE B KAYECTBE
CelaTUBHOTO (YCIIOKAMBAIOIIIETO) CPECT-
Ba ¥ cnaboro CHOTBOPHOLO Cpa3y Xe
IIOCJIE CBOETrO IIOSBJIEHHS B TPOJAXE B
1956 r.; naxe o4eHp OOJIBIUKE JO3b] TAJH-
JOMHAA HE TPUBOAUIH K JIETAJIBHOMY
Hexoay. Oauako B Hauane 60-x ronos y
WKEHIIWH, TPIHAMABLINX ITOT Npenapar B
TEYEHUE TIEPBBIX TPEX MECALEB OepeMeH-
HOCTH, BCE HALLE CTANTA POXKAATHCR IETH C
BPOXJCHHBIMU YPOACTBAMH, H BCKOpE
nNpojaxa npenapaTta Onljla 3anpeileHa Bo
Bcex eBponeiickux crpanax. (B CIHA Ta-

0 JMHAOMU/J HUKOTJ4d He ObLI paspelleH Hi-

3a HEKOTOPLIX MOOOYHBIX HeHpolorHyec-

N kux atpdexTo.) C TOro BpeMeHH MpOBEp-

II O Ka NPEANONAT4€MBIX JIEKAPCTBEHHBIX Hpe-
0" NH ~O MapaToB Ha TEPATOTeHHOCTh (cnocob-

HOCTb BbI3bIBATH AHOMANIHH PpA3BUTHSN)
Tamagomua (BpINyCKaBILUHECT H nOA  crana obu3aTesILHOM,
MHOTHMMH JAPDYIHMH Ha3BaHHAMH) MPHOOD- MexaHH3M TepaTOreHHOro NOciCTBHA
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TAMUAOMH/AA, BO3MOXKHO, CBS3dH C €ro
CNOCOOHOCTELIO TTPHCOEIMHATECY K HEKO-
TOPhIM aMHHAM, pPOACTBEHHBIM MyTpec-
Ay (131) ¥ UrpaloluM ONpENeNeHHYIO
pose B perymkanmmu JHK. Hanomsaum
(c. 109), yTO HEKOTOpPBIE BEIECTBA HAB-
JIAOTCH XUPAlbHBIMEA H CYUICCTBYIOT B
npaBoil U nepoi dopmax. ITo ABleHHE
IPE/ICTABJIAET HE TOJILKO aKalleMWUECKHi

HHTEPEC, TOCKOJIBKY B HAaCTOHIIEE BPEM
YCTaHOBJIEHO, YTO TOILKO NMpasas Gopma
TanugoMuaa teparorensa. Ilocrynasmmit
B NPOJAXY npenapaTr Obl1 CMEChIO JIEBOH
U niparo# hopmM; Tpareanmu Morno 0wl ¥ He
NPOH30ATH, ecnd Obf PapMaLiCBTHUECKHE
KOMIMIAHMH  BBIMYCKANH M [POJaBa/IH
TONLKO JIEBYKO opMy TaHIOMHE/IA.

IHona

Nocne yxacaiommx Mosexyn, pac-
CMOTPEHHDBIX B NPEALIAYHIEM pa3fene,
ocODEHHO TIpHATHO TepedTH K MOJEKY-
naM, KOTOpBIE cnyxar ropasnxo Oonee
O/1aropOaHBIM TIEJIAM.

C xuMuueckodl TOYKH 3IPEHHUA LIEJIBEO
CYLIECTBOBAHMSA JBYX [IOJIOB ABJSIETCA
COXPaHEHUE B HAIIEM MHDE BNOJHE olpe-

JEeJIEHAON XpyNKo#l cHCTeMbl BOAOPOA-
HbIX cBfded (c. 21). Iloa sro¥ cucremoit
apTop nounMmaet mosekyny JJTHK, umero-
HMYI0Cs B A7pe KaXIOH KACTKU M repena-
IOUYEO TE€HETHYECKYI0 HHQOPMAIMIO OT
NOKOJIEHMS K TOKOJIEHHK. Popma IToM
MONIEKYIbl — 3HAMEHATAA O0gOUHAA CHU-
pais—~coxpanseTca OofbIeH  9acThlO

IMOBpROH 9en0oBeka B BOIPACTE NATH C
TMOMOBHHOH MecALEB.
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fnarogaps BOJOPOAHBIM CBA3AM MEXIY
COCTARJISIONIMMH €€ 3BEHLAMM, 3 PerM-
kauds [AJHK onpeneisercs nocneaoBa-
TEJIBHOCTBEI) 3THX 3BEHLEB, KOTOpPAS Hr-
PAET POAL MATPHUUBI U1 IOCTPOCHUS
xonun. Oyaxmto MaTpune! JJTHK Boinon-
HAET TaxXe C TNMOMOIIBLIO BOJOPOIHBIX
cA3el, XxoTropwle Moryt oOpa3oBaTh
3BEHBLA ©¢ MOJIEKYJbl, II03TOMY NPOLECC
pennukanuu JHK B uzsecTHo#t mepe cro-
MUTCs K BOCCO3/JaHHIO CUCTEMAI pacnpe-

201

AeJICHUA BoJopoanblx cBaseid. C 3Toit
TOYKM 3pEHHS IBOJIIOIMA €CTL HE HTO
UHOE, KaK Pe3yNbTaT KOHKYPEHLHH MEX-
1Y pa3znHYHBIMH CHCTEMAMH BOJAOPOHLIX
CBA3EH.

BoccosgaHueM CHCTEMBI BOAOPOAHBIX
CBsi3ell yNpaB/ISHOT PA3NMYIIBIe MEXaHH3-
Mbl. B CBOlo ouepen, 3TW MEXaHH3MbI
PErYJIMPYIOTCH  pacCMATPHBAEMBIMH B
JTOM DPa3Aene ropMOHaMA,

TECTOCTEPOH (159) C,,H,,0,

o

Mousekysny TeCcTocTEpOHA MOXHO pac-
CMaTPHBATH KAK YKOPOUEHHYIO MOJICKYIIY
xosiecrepura (38), y Kkotopol coxpaHena
KObIIERAS CHCTEMA, HO YIJIE€BOAOPOIHAS
uenk morepsHa. Kpome TOoro, rpynua
—OH MoJrekysbsl XOJecTepuHa 37eCh 3a-
MEHEHA Ha COEAUHEHHBIH [BYMS CBA3AMU
ATOM KHCIOPOHA, TaK YTO TECTOCTEPOH
ABAACTCA KETOHOM* (OTCIO/la U OKOHYa-

HHE «OR» B ero Haisawum), Tecrocre-
POH —MYKCKO#t MOTOBOH ropMoH. Balae-
JICHHE TECTOCTEpOHA Kaemkamu Jleiiduza
HAYHHAETCA TIPH JOCTHXEHUH MNONOROH
IPEJIOCTH, H ITOT TPOUECC pPETYIHPYET
Nlajiee pa3sBHTHE BTOPHYHBIX TOJIOBBIX
NPH3HAKOB, B TOM uHcne ocodenHocTeit
CKeneTa, roJioca, paCnpeeieH s BOIOCH-
HOrO NOKPOBA H& Tene, HOBEAECHUA U Ca-
MHX OpPraHOB BOCTpOH3IBeJeHHR. Mone-
KYJIbI TECTOCTEpPOHA, KPpOME TOro, HHIY-
IMPYIOT YAEPXKHBaHHE a30Ta B OpraHul-
ME H CIIOCOOCTBYIOT YCHIICHHOMY CHHTE3Y
0enkoB (araboauimy), YTO BEAET K pa3BH-
THEO MYCKYJATYpPBI.

TecTocTepPOH — IIPEACTABHTEIL 0CO00-
roO XJjiaccd COeUHENNH, HA3hIBAEMBIX ce-
poudamu. XOJIECTEPHH TAKXE OTHOCHTCSH
K 4MC]ly CTEPOMIIOB H OBHOBPEMEHHO #B-
NAeTcs MNpPEJUIECTREHHUKOM JIpPVIHX CcTe-
pouioB. PoaCTREHHEIE TECTOCTEPOHY aHa-
BoMyecKe CTepOUILl NMPUMEHSINCE /IS
YCKOPEHHs pOCTa MYCKYJIaTypbl y CIIOPT-
CMEROB, OJHAKO HEKOTOPBIC W3 HHX, K4K
0Ka3anoch, HMEIOT BeChbMa HEyTODHBIH
noOoyHRI# IQdeKT (XOTs TEPMHH «IO-
OOunBLIA» 3/1ECH BpAd MM vAAvEH) — OHH
BHIIBIBAIOT NOCTOSHHYK 3PEKIHIO,

3CTPAAMOJI (160) C, H,,0,

OH
HO : f

14 1204

o
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B Monexyne acrpaguona umeercA Ta
KE KOMbLEBASA CHCTEMA, 4TO H B MOJICKYJIE
TECTOCTEPOHA; B OTJIHYHE OT IMOCIETHEro
JTeRoe KOJNBLUO 3CTPaaHod - OEeHIOTBLHOT O
tuna ¢ rpynnoii —OH, a MeTunbhHas
Ipynna Mexay HUM U COCEAHHM KOJIbLOM
OTCYTCTBYET.

[lopa3nuTenbHO, Kakue MOCICACTBHUSA
MOXET UMETh OTCYTCTBHE OJHOH METHIIb-
HOM rpylnbl 1 HECKOJILKHX ATOMOB BOJIO-
POAa; ICTPANUON ABJIACTCH OAHHM H3 OC-
HOBHBIX JKEHCKHX [IONOBBIX TOPMOHOB.
On oOpa3yetca nociae TOCTHXEHUS OJIO-
BOH 3pEIIOCTM, COACHCTBYET pA3BUTHIO
BTOPHUYHBLIX TMOJOBBIX IIPU3HAKOB, 4 B
MEHOIIAY3e €ro KOHLCHTpalMs CHHEXa-
etcd. TKAHH, Hd KOTOpHIE JIEHCTRYET
ACTPAHOI, MPOYHO CBA3BIBAKOT €TO MO-
JIeKyJibl; OH cTumyaupver cunTes PHK
(xkoTOopas y¥acTBYeT B pealH3auMM reHe-
THueckoro koma JAHK) u cmocobcerByer
POCTY YEJIOBEKA.

Monekyna 3munduorduayemama pes-
KO OTJHYAEeTCd OT MOJIEKYJibl 3CTPadHO-
na. ATO COETMHEHHE SIBJISIETCS CIIOKHBIM
a¢upom®*, T.e. mnpeacTramnsser codOon
DPOH3IBOAHOC 3TUHAMONA, B KOTOPOM
obe rpymnel —OH srepudHuUMpOBaHb]

YKCYCHOH KHCTOTO# (32). CaM ATHHAHON
SIBIIACTCS  TIPOH3IBOAHBIM  ayemuiena
(HC=CH) (3mu#n—ero Gonee cospemeH-
HOE HA3IRAHHE), COACPXAIMM TPOHHYIO
YTNEPOA-YIJICPOAHYI CBA3D.

IlpoTuBo3auatodnble  mepopanbHLIC
CpeaCTBA, KOTOPLIE HROTAA {BUPOYEM, HE
BITOJTHE ODOCHOBAHIIQ) CHUTAIOT OJIHHM M3
CAMBIX DOJBIIMX BKJIAJ0OB XHMHH B CBO-
0oay JIMYHOCTH, YACTO NPEACTABIAIOT CO-
OOH CMeCb 3cmpozeHa M npozecmozena
(T.€. >XEHCKUX TOJIOBBIX TOPMOHOB JBYX
THNOB). Mexauu3M uUX JeHCTBUA BKJIO-
YaeT TOUIEPXAaHHE BBICOKHX KOHLCHTPA-
UUH TOPDMOHOR, XdpPAaKTEPHBIX UIfl Te-
pHona OepeMEeHHOCTH, KOr/ila OBYJIANMSA
NOA4ABIfETCA. DTUHAHOMAHAUETAT ABIIA-
€TCA OJHHM u3 uporectoreHoB. I[lpema-
PaThi HA OCHOBE OAHHKX TONILKO DpOrecTo-
FeHOR HA3IBIBAKOT «MUHHTAOICTKAMMY,
IOCKOJBKY HX IPHHHMAiOT B MEHbIUIHX
no3ax. OHH yBETHYHUBAIOT TONUMHY CIH-
3UCTOTO CJIOA B INCHKE MaTKH, 6aaronapa
qeMy oOpasyercst bapbep, IpensaTCTBYIO-
M POHHKHOBEHUK) CHEpMbl, a TaKkKe
H3MCHAKT BBICTHJIKY MATKH TadkK, 410 OHA
CTAHOBHTCSH HEDJIAronpHMATHON U1 pOCTa
Aina.

Aseccandpo du Mapuano @uaunenu (Candpo Bommuueasy). Benepa u Mape, 1480-e rogm (7).



CaoBapn

38e3/109K0H OTMCHCHB! APYTHE TEPMUHHL K HO-
HATHA, OOBACHACMBIE B ITOM K€ CIOBapeE.
Ankanoua. ITpupoanoe opraHmseckoe COeTHHEHHE,
COACPKAIICE CIHH HIIM HECKQJIBKO aTOMOQB 430Ta
W ABNAIOLICECS OCHOBAHHEM., MHOIHE aKaIoukl
AnoBHThL [Ipamep: xodeun (152).
Amsperna. Oprannyeckoe COSARHEHRE, COASPXKALICE
0O
V4
rpymry —C , koTopas cokpailieHHo 0603Inauaer-

H
cs kak —CHO. IMpumep: aneransaerua (30).
o

I

Amugnan rpymma. I'pynma —C—NH,. Cm.: nen-
THOAs rpynna*,

Ammorpynna. I'pyma —NH,. Coenurenus, B Mo-
ASKYaX KOTOPLIX HMEeTCH T4 Ipynina (Wnd aHa-
NOIHYHAA, B KOTOPOHR aTOMBI BOLOPOIA JAMEHE-
HEL Ha VYIIEBOAOPOJHBIC TPYMIBL}, HA3LIBAKT
amutamu. 1IpEMepbl AMHHOB: TeXCAMETHIICHIN-
amin (71), Tpumerunamun (132).

- AmaHOoKMca0TA., COcaAMHCHHEE, B MONEKY.Ie KOTOPOra
HMEETCH KaK aMHHOIpynna*, Tak W kapGoKCHNb-
Hay rpynna*. Tlpumep: roanun (73).

Anrron. QTPANATEIRHO 3APAKEHHBIA HOH*.

AHTHOKCH1aHT. Beuiecrso, CHWKAKIEE CKOPOCTh
OKMC/eHAa* Apyroro mewectsa. Ilpumep: 2-
mpem-6yTRN-4-meTokcRbeHoN (42).

Apomatrueckoe coeaunchne. CoelHHEHHE, B MOJIE-
Ky KOTOPOro HMEETCA OJHO KM HECKOIBKO
GeH30bHBIX  Koslen (23). ByayuM HeRachbIleH-
HbIMIH, aPOMATHYECKHE COCAHHEHHA TEM He MEHEe
HC BCTYIAKOT B DPEAKNHM, THITHYHLBIC /18 HCHA-
CHILUEHHBIX CoeIHHeHHI*, Mx ycToiynBoCcTE 0BYyC-
JB0BAERa CNecoDHOCTRIO CBA3BIRANOMINX 1K FPO-
HOB* pACNpPene/AThCA 1O BCEMY  ILIOCKOMY
KOJIBITY.

ArakTmiecknd. Heperynapuwii. [Tojgumep Haswl-
BAIOT ATAKTHYECKHM, €CIIH CBA3AHHEIS ¢ OCHOBHOM
Lenbl GOKOBBIC TPYANB! PACTIONOKEHD! B MPOCT-
paHcTBe XaO0TH9HO. UM., HI0TAKTUYECKKIHY.

Arom. Meapuaiiinag YacTHIA XEMHYECKOTO 3JIEMeH-
T4, COXPAHAOWAL €70 CBOHCTBA. ATOM IOCTPOEH

l4o

U3 KPOLICYHOTIO MIOIOKHTEIIBHO 32pakeHHOTO /-
pa H OKPpYXREQLLEro ero ASKTPOHHOTO obaaka.
Beiok. CoeTMHCHKE, MOJICKYNA KOTQPOTO NPEACTAB-
naeT ¢oGoH Meno4KY CRA3AHHBIX AMHHOKMCIOT-
HbIX* 3BeHbeB. BEeNKH, K 4MCTy KOTOPHIX OTHO-
CATCA W (PEPMCHTHI*, ABIAIOTCA MOIMICIITUIAMEH
(76} 1 BBUTOITHAROT MHOXECTBO QYHKIHI B JHBLIX

OPraHH3Max.

Bogopoauaa cenis. Cpda3e, obpasyemas aTomom
BOIOpOJA MEX Iy ABYMS 3ICKTPOOTPULATEILHLL-
Miu* aromami u obo3navaemas kak A --- H-—R.
(Cm. ¢ 21.)

Bogopoauniii mou. MoH, obGpazyronmiica npu norepe
ATOMOM BOJOPOJA EIHHCTBEHHOTC 3JIEKTpOHA;
ronee Anpo 4TOMa BONOpoda —1poToH. B Boge
BOACPOIHEI HOH NPHCOCAHHACT MOJIEKYNY BOJbI
u upespamaerca B HoH H,O%.

Boccranonnenne. TTpotece npHCOC/IMHCHUS BOJIOPO-

a4 W OTILUETUIEHHS KHCIOPOad; TPOTHBOMO/IOKEH

OKHcIcHUIo*. (ATO ycTapeRiuge ONpeCNcHHE B

HACTOAIlEe BpeMS PAacIMPEHO; Tenepk BOCCTa-

HORISHHEM CYHTAOT M0GoH npouecc, CONPopoX-

JAOMANCT TIPHCOCIMHEHHEM JIEKTPOHOR X COe-

JUHEHHIO.)

TFawrsmmi. Y3en HepBHBIX KNETOK, HAXOMAUIMICH BHE
OCHTPABHON HEPBHOH CHCTEMBI,

I'eTepommicangeckoe coeauucnue. CocaHHeHwe, B Mo-
TIeKyNe KOTOPOro UMeEeTcsa 10 MeHbLIeH Mepe
CIHO KONIbLO, NOCTPOEHHOC HE TOJIBKO U3 aTOMOR
Yriepoaa, HO H #3 OJIHOrO HAH HeCKOJLKHX 4TO-
MOB JpPYIMX 3I€MEHTOR (4allle BCEr0 aTOMOB
a30Ta BJIW Kuchaopopaa). IMpumep: 2,6-mumerun-
nmupazuy (127).

[mkosna. Yrnesof, B KOTOPOM 4TOM BOAOPORA
rpynnel —OH 3amenen na apyryro rpynny. fao-
Ko3ud —3TO TIMKO3WI HAa OCHOBE KOHKPETHOTO
caxapa - Iyoko3p (79).

Jmana some. PaccTosHME MEXNY COCENHAMH M-
KaMHE BOIH JEKTPOMATHATHOIC u3ny4enns (win
JOOLIX JIPYruX MEepHOAHIECKHX BOJIH).

Knpaas kucmora. Kapbouosas kuciora*, ocobeHno
RHUCIOTA C JUTHHHOH YTIeBOAOPOIHOR UEHbIO.
Hzomepm. Monexynsl, TOCTPOEHHRIE HI OIHHX U TEX
KE ATOMOB, HO PA3INMYANIHECA HX DACTolo-

KEHHEM.
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H3iotaktRgeckni. TeoMerprydeckd  peryaspHBIIL
Monuvep HA3BIBAKT UAOTAKTHYECKUM, €CTM BGE
TPYIIIBL, CBA3AHHBIC C OCHOBHONH LENE MOJIM-
MEPHOH MONEKYNLI, PACTIONONKEHEBI B ONPE/ICICH-
HOM TrcoMeTpHueckoM nopsake. Cm.. araxTH-
Heckuin*.

Mubpaxpacuoe manysenne. DIeXTPOMATHATHOE H3-
JlyMeHHWe, IJIHHA BOJIHL* KOToporo OOJblue UTH-
HEI BOJIHBI BHAMMOIO kpacHoro ceera, C undgpa-
KpacHBIM M3JIY4CHHEM CBA3AHA TIEPEAAYA TCILIOTh
HATYUCHHEM.

Mon. Hecyiumid »nexrpuyeckuii 2apii aToM MIH
rpynna atomon. Ecian aToM HMIH Mollekyna Te-
PACT OOHH HITH HECKONBKO 3MEKTPOHOB, To obpa-
IYETCA LIOJIONKUTENLHO 3APAXKEHHBIH xamucwn. B
pPe3yIhTaTe TPHUCOSHHEHHS JNIeKTpoHOB obpa-
2yeTCA OTPHUATENBHO 3APAKEHHBIA dHUOH.

O
4
Kapbokenimnas rpyma, I'pynna —C |, 1.e. couycra-
N
O—H
HHe KApPOOHUNMBHOW* u ruapoxcuasHOM (—OH)
rpyimn. CokpamieHHo  ofo3Haqaerca gak
—COCH. CM.: kap6oHomast KMcHoTa*,

AN
KapGousneuan rpyma. |'pynna C==0. Ecm ¢ ato-
/

MOM YIIepoAa CRf3aH aTOM BOAOPO/IA, TO Takoe
COE/JHHEHHE Ha3BIBAOT anpcrnfaom* . Eciu ¢ ato-
MOM YIJIEpo/Ja CBNJAHBI JBA APYIHX aTOMa yrie-
pona, TO 9TO COCAMHCHHE HA3BIBAKT KEeTOHOM™.
Cwm. taxke: kapOOKCHNIBbHas Tpyina* W amujgHas
rpynma*.

KapGonoraa kuenoTa. OpPraHMMeckoe COETHHEHHE,
comepkamee KapGOKCHNEHYW Tpymny. AToM Ro-
JOPOA4 3TOMR TPYINE MOXET OTUIENIATLCA B BHIE
BOAOPOAHOrO HOHA*, nodToMy ofagaromue Ta-
KOil Tpynmoi BeilecTna ABISIOTCA KHCIOTAMU®.
ITpumep: MypaBbunas kuciora (31).

KaraamzaTop. Bemectso, yCkopsiollee peakLMio,
HO CAMO He PACcX0/yeMoe B 3TOH peakiny. (Xopo-
10 TIEPEAAET CMBICK TEPMHHA «KATAJINIATOPH
COOTRETCTBYIOIIEE KHTAACKOE BBHIPAXCHHE, KOTO-
poe B DykBanpHOM TIEPERVAE ORHAUACT «CBaXay.)

Katnon. [ToToXHTENBHO 3apskenubiii HOHY,

Kerton. OpraHuyeckoe COCHMHACHHE C xapboHUNL-

HOH rpynnoii* C=0, ¢ xoTopoil cRf3aHel ABa
v
yraepogabix aToMa. [Tpumep: Tecroctepon (159).
Kncaora, CoeamHenne, KOTOpoe MOXCT OT/ABATE
BOJOpPOAMLIH HOR (MpOTOH) JAPYrOMY COCOQHHE-
nuko. Tlpumepri: cepras kucnora (10), azorTHas
kxcnoTa (13).
Kopa ronosnoro mosra. Beewnss, nanbonee paieu-
Tasi A DBOJIKIMOHHG caMas COBEpLICHHAS YacTh
TOJNIOBHOTO MO3ra.

Kpacraan. Teepnoe BemecTBO, B KOTOPOM ATOMBI,
HMCHBE MIIM MOJIEKYIIBI DACHOJNOKEHDI B IIPOCTPAH-
CTBE PEryIAPHO, NPAKTHYECKH DECKOHEUHO TIORTO-
PAOLIAMHCH TPYNOAMHY,

JiambBnueckan cuerema, CeTh HelApOHOB, OKpyXarw-
Wds CTBOJ MOZrd; NPEANOoNaraercs, 4To OHAa
KOHTPOJNHPYET DMOUMU U TpaHchOpMUpYET HX B
JEHCTRHA (naTHHCKOE ¢I0BO «limbus» ozHadaer
«KPOMKa» HIM «xaiiman).

Jlumma. [IpHpoaHOE BeIEeCTBO, PACTBOPHUMOE B Op-
raHH4eCKUX PACTRUPHTEINNAX, HO HE B HOJE.

Marnernsm. TeHJeHus BelECTBA ABMTATLCA B Mar-
HUTHOM none. bomee crporo, 310 ABNEHUE Habl-
BAETCA napamaziemuisom. TIpHUMHA MATHETU3-
M2 — B HAJIHYHHY OJHOTO H.TH HECKOIBKUX 3EKTPO-
HOB, HC IIPUHUMAOIIUX YYACTHA B CBAIBIBAFOIIHX
HJIH HENOOeTIeHnsiX apax*, Kax bl Taxoi nek-
TROH BeneT cefs Kak KPOLICYHLIH MarHWT, Mar-
HUTHOE MOJIE KOTOPOTO HE KOMICHCHPYCTCA JpY-
THM (OTCYTCTBYIOILMM) JICKTPOHOM TIAPbI.

Monromep., CoeiieHHE, W3 KOTOPOTO 0OPA3VIOTCR
3BCHBSA TIQNHMEPHOHR LenH (CM.. MonmuMep*).

Hacrmennnie coennnenun. Opradddeckie coefiune-
HHA, He coaepkalline KPATHEIX yriepoji-yriaepoa-
Huix cesaelr. Tpumep: stan {17) [B oTnuuMe OT
ytunena (47)).

Heuacrmennsle coeasHends. Opranvueckue coeqn-
HEHHA, CofepXalie ABOHBIC (MM TpOHLIE)
yraepoa-yruepoansie cBsg3u.  Ilpumep: 2Tunen
{47) [8 orawnune ot srana (17)].

Henonenennas napa. 2JIeKTPOHUAN Napa, He yyacT-
HYHN11aA B OBPAa30BAHAE XHMHYECKOH CBA3M.

Oxncaenne. Peakiina ¢ KHCIODOAOM, HATPHMED NPH
ropenit. TakoRo ycTapenoe IOHATHE OKUCIIEHUS,:
NPpUMEHAIOLIESCH H B 2TOH KuMre. CornacHo bonee
0BINeMy ONpeeNenud, K OKHUCIEHHED OTHOCKTCA
BCE IIPOLECCH!, COTIPOBOXNAIONIHECH NOTepeit Be-
WECTBOM 3NEKTPOHA.

Ocmotnueckoe nannenne. dannekie, HeobxomuMmoe
AJlA TIPeIOTBPALICHUS TIOTOKA PACTBOPWTCIN 4Ye-
pe’ MoAyNnpoHHUaeMyld wmemOpany. Pacrsopu-
Telb CTPEMHTCA IPOHUKHYTH MCpPeX TaKVH) MeM-
OpaHy OT MeHE¢ KOHUEHTPHPOBAHHOTO PACTBOPA
kK HONce KOBUCHTPDHPOBAHHOMY. JTa TEHAEHIMSA
MOXET OBITh YPABHOBEIICHA AABNICHHEM, TIPHAOK-
€HHBIM K O0Jle¢ KOHLCHTPHPOBAHHOMY PACTBOPY.
Hasnenue, neodxoaumoe L0 NPeKpAilcHHE MO-
TOKA PACTROPHTENA, HA3BIBAIOT OCMOTHYECKAM
JIABJIICHHEM.

Ocnosanne. Beniecrso, kOTOpoe MOXeT NpPHCOETHR-
HATh BOIIOpOIIHbIﬁ HOH, OTI]ICHJ]HGMB]ﬁ KHCIO-
Toit*, [lpumep: ammuak (7}, npucoemuusroiuid
H' n npespamalouuiics B uon ammonua NHJ .

0O H
|

Henraauaa rpynna. Fpynna —C—N—. Bemecrsa,
B MOJEKyJax KOTOPBLIX MMEETCA 2Ta TPynna, Ha-
3RIRAKOT Henmudamu WIH NOIUNENTHRaMH (76).
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Ileperonxa. PaaneneHue cMmecH HA OTAEABHEIE KOM-
DOHEHTBI HA OCHOBC HX PA3MYMHOM JETy4ecTH.
IloBepxHocTHO-aKTHBHOE BemecTo. Belnecrso, kon-
UCHTPHDYIOUICECH HA MPAHUIE, Pa3/JiendioucH 1pe
KMIKOCTH, H H3MEHAIOUIEE WX TOBCPXHOCTHBIE

ceofictea. Tlpemep: creaparuelii Hon (43).

Honamep. Mosekyna, oOpasyromascs b pe3yanprarte
COCIMHCHHA MEHBLINX MOICKYN ¢ 0Opa3zoBaHHEM
LETIH WM CCTH.

IMonapwiaunonnas muxkpockomua. Hayucuue npo3s-
pPAYHBIX BCLUCCTB, B TOM HHCIC KPHCTALIOB, ©
NOMOLUREIO MHKPOCKOTA, B KOTOpOM obpa3el pac-
OQUIATACTCH MEKAY ABYMA TOJIAPHIANHOHHEIMU
PUnLTPaMH.

IMonnpuiopanHuelii cBeT. DJIEKTPOMATHHTHOE M3ITY-
YEHHE, B KOTOPOM BCE OCUHANKPYHOIHE JIEKTPH-
YECKUE NOJNA NIEKAT B OJHOH IUIGCKOCTH.

Mpoxapuora. KiieTka, He MMEHILAS OrPaHHYCHHOTO
MeMOpaHoR Agpd.

Papakan. ©parvenT MONEKyIIbl, COMEpERAIUNE OanH
HJIM HCCKGALKO 3NEKTPOHOR, HE YYACTBYIOLOHX B
CBAILIBAOLICH WM HEMoAENeHHOH mape*.

Cesdb, XuMHYCCKasd CBA3L MEXTY JBYMA ATOMAMHY.
B uonneit CBA3M NPHTATHBAXOTCH HPOTHBONOION -
HQ 3apf%EHHEIC COCEJHHE HOHK*. B xodarenmnoii
CBH3H [Bd aTOMa JICNAT PachnoNOKCHHYIO MEKy
HAMH 2JIeKTPOHHYIO Dapy,

Cranane. OB21aCTh KOHTAKTA HEPBHLIX KIETOK (HEH-
POHOB) APYr C JIPYTOM.

Chnoxawii >up. TTponykT peakiMn mexny kap6o-
HOBOH kucHoToH* u cisproM®. Tlpumep: Tpm-
cTcapHH (36).

Coan. HonHoe cocuusenne, ofpasyromeecs TnipH
B3AUMOACHCTBHY KHCIOTH* ¢ OCHOBAHMEM™®,

Compv, Opramuycckoe COCOMHEHME, B MOUIEKY/E
kOTOporo umeercs rpynmna —OH, casdannas ¢
YIIEPOAHBIM ATOMOM, HE MBIAIOMIMMCSH TACTLEO
APOMATHYECKOTO KOBIA M HE COC/JIMHEHHBIM C
ApyruM  aToMoM  kucnopoga. Ilpumep: sTa-
Hoa (27).

Tanamye. YacTs M03ra no3BOHOYHBIX, PACIONOXCEH-
H49 HENMOCPE/ACTREHHO 32 HOMBIIMM MO3TOM, BaX-
HBI LEHTP CBSIRH MO3Ta € OCTAIbHOH HCpPBHOIM
CHCTEMOT,

TpancmyTannsa. TIpeBpaincHHC oHOTO 5NeMEHTA B
Apyroil 3a cYeT BHYTPMAACPHBIX NPOLECCOB.

Yraenogopo). CoeIMHCHME, MOICKY/JE KOTOPOro
OCTPOSHBI TONLKC H3 aTOMOR YLIepold U BOOO-
pona. Tlpumep: Merau (16).
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Yasrpaduoneroroe wanyuenne. IIEKTPOMATHUTHOS
H3JIYYCHHC, /I/TMHA BONHBI* KOTOPOTO KOpOUEe A TH-
HBI BOJHEL BHAUMOTO (HOMETOBOIO CRETA.

®eron. BanecTso, B MoONekyIe KOTOPOTO IUAPOK-
CHILHASA [PYNNA CBA34HA HenoCPeacTEeHuo ¢ ben-
30.1LHBIM kOIbloM. [lpumep: Banmmun (126).

Pepment. Bronoruvecknii katanuiatop*; memecT-
BO, YCKOpAIOlee GHOXHMHYSCKUE PeakLWn.

Payopecueanan. IMUCCHA AAUHHOBORHOBOTO H3INYy-
YeHMA HENOCPEACTBEHHO MOCIE MOrNOLEHHA KO-
DOTKOBOIHOBOTO wuanydesus. B oriamuue ot
dayopecleHUMN aHATOTHYHBIH [Opolece gocdio-
pecyenyuy MOXET IPOIONKATRCA M NOCTE Npekpa-
MeHNA BO30YXIAFOINETO KOPOTKOBOIHOBOTO H3-
JIYHUCHHA.

®oroxumuueckan peakims. XMMHYECKas peakIus,
HHUIIMHPYEMAas CBETOM.

Xupansneii. Moneky Ty Ba3kIBAIOT XHPANLHOIM, 6CIH
OHA OT/IMYAETCH OT CBOETO 3ePKANLHOIC OTpaxe-
Husa. TlpuMep: MonoyHas kHcmoTa (33).

Hennan peakums. MHOTOCTasMPHAS PEAKIMA, B KO-
TOpoit MPOAYKT KakOOH TpPeabiIyUICH CTATMA
SABIIACTCA HCXOJHbLIM pPCAr¢cHiToM R nocnenylouleﬁ.

Meaoun. Boaopacrteopumoe ocuopanue*. [Ipume-
pui: ruapokcn, Hatphg (NaOH), amyuax (7).

Daexrpon. JIEMeHTAPHAS YACTHIlA, HECYINAn OTPH-
LATeNEHBIH 3apsn. B aTome* JJekTpoHE pacrio-
NoXeHBl B 000J0YKdX, OKPYRAIOLIMX #IpO0, H
TOJMIBKO IMEKTPOHE! BHEmMHeH OGOJOYKH TPUHH-
MA4OT YY4CTHE B OOpA30BAHMH XUMMYECKHX CBA-
3ei*.

DnexTponHan napa. /[Ba daexTpoHa, OCYNECTRAAN-
IMe XHMHYEeCKY cBa3p”*, CM, Takxc: HCNOACIEH-
Has mapa*.

INEKTPOOTPHUATENLHBH ATOM. ATOM, OPHTATHRAFD-
At x cefe IMEKTPOHLI APYTMX ATOMORB TOH Xe
MOJICKYIILE  { Haubomee INEKTPOOTPUIATENRHE
aToMbl TOpa, xI0pa, KUCIOPO/ia M a30Ta).

Omucens crera. McnyckalHe ¢BeTa, HanpUMep, pac-
KaJIeHHEIMY TelaMH. B Takom ceere npeacrannc-
Hbi BCE ANHMHBEI BOIH, HO IIPH [OBHILEHHM TEMITE-
paTypnl 00BIMHO HaOmoJaeTcs CMeEeHHe OT
Kpacnoro k ronyboMy ceety.

IMyanch. JIWCTIEpCHA OJHOH KHOKOCTH B BUZE
KPOXOTHRIX Kanesjaex (Kaxaax u3 KOTOPBIX cOaep-
HHT MHOKECTBO MOICKYN) B ApYrofl ®UAKOCTH.
Ipumep: monoko (c. 74).

Dmmresmii. Tkaub, DOKPLIBAIOIIAA IOBEPXHOCTL OP-
TdHM3IMA WITH OTACILHOTO OpPraHd.
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Apeuun 142

AnenosuHrpudocpar  (ATD)
142, 149, 171, 194

Anpenanun 193 u ca,

Asopukapbonamun 92

Asor 30 m cn., 162

- okcuaer 30, 42 1 ¢,

- tvkcauus 3D, 39

AftcBepru 36

Axpuman 102

Axpunonntpun 102

Axponenn 120, 146

AKTHBHOCTEL onTryeckas 63

Axrun 140

AXTHHOMHMLCTE 30

Ananun 109, 113

Ankanowam 132

AJnkoronsaernaporeraza 56,
60

Anmuinponuncy s 153
U c.

ANbDYMHUH auunLit 145

Anmbaerna

~ KOPHYHRIA 156

~ THOMPONHOHOALI 154

Amegeruan 56, 59, 156, 170

Awmuraanun 149

Anvume 105

AMUITIUMCTHIIAMUHOOEHI0AT
184 u cm.

AmMunHATPpHT 188

Amnnoza 121 u cn.

Amuronextu 121 u ¢

Amunorpymna 104, 108

Amunoxucnorat 39, 107 u ¢n.,
129, 162
He3aMeHHuMBIE 108

Amunm 39

Aneviuak 26, 32, 38 u o

Amderamun 193 u oo,

Awnabonuam 201

Auannreruxku 187 o cn.

Aneton 158

Anerontpurnos |58

AHuivun 189

AHUOHEL 19

AHocMmus 147

AHTHOKCHuaRTH 77, 87, 92

AnTippussr 99

AHTOUHAHHIMHEL 179

ArTOUMaHHHET 176, 179

Apamunm 103, 107

Apaxuc 152

Apron 26 4 cn., 49

Acraptam 131

Acnupun 14, 22, 188

Acrakcautu 177

ATepocknepos 73

ATtmocdgepa 3emnu 25 u cn.

ATtombr 13 B cn.

- XHMHYECKHE CHMBOJIHI 15

Auctansierng 59, 60 u ca.

napa-AneraMunoibeson 189

IlpeamMeTnblit yka3zareJib

Auerarumug 189
Anerunen (3tun) 202
2-Aunerunmnupeeaie 152
Anctuirxonun 61
AueTnnoenmonosa 125

BaxkTepHH HecepHble Iypnyp-
ane 171

BbakrepHopoaoncuu 171

bankzam Tonyanckui 335

Bacrpa 117

Benkn 30, 39, 107

Benzanvaerna 146

bersunanerat 155

Bensun 50 u cn., 54, 55

Bewzoauanenunnsr 58, 190

Benzon 17 u cn., 20, 53 u cn.

benzanprn 193

Berammannust 180

Buxcun 173

Bunnpybun 166

Buogerpagauus §1

Boi

— OwicTrpan 136

— MeaneHHaa [36

bpoxenue 32, 58

- RepxoBoe 1395

— HU30Boe 135

bBytan 49 u cn.

Byrtauavou 75, 76, 151

Byrunxayuyk 98

2-mpem-ByTin-4-metoxcude-
Hon 77

Banuym 58, 190

Bamm;ma 17, 160
Bunnmugenxnopra 838
Bunnnxnopun 87
Bemnectsa

- kpacsune aOpukocos 175
—-— anenscuHo®R 177

—— Byreununnuu 180

—— BacuIekoB 11, 180

-— suna 180

—— ayba kpacununoro 181
—— exenrkd 180

—— xupa 175

—— 3eMaAHuKH |80

—— KanycTht kpacHoif 180
—— kpeBeTok |78

— - KyKypy3ml 177

—— maka 11, 180

—— manuusl 180

—— manro 174, 177

—— macna 174

~— Monoka 174

—— MOpKORM 174

— — MBI JIOCOCCRBIX phib 178
—- ochMuHOTA 183

-— nnona 180

—— pescHa 134, 180

—— cBekibl 180

—— CMOPOIRHK yepHo# 180

-~ tomaTos 175

—~ tnamunro 178

- xameneoHa (83

- — xypMul 174

—— uag 184

—— wadpana 175

— Heopranmmieckxe 16 u cp.

— oprarudeckue 16 u cn.

— MIOBEDXHOCTHO-AKTHBHLIE 74,
76, 78

— TBepaAbie 20 H cn.

Buna 56, 58, 65

Bunnnaucrar 102

Bucku 59

Buramuu D 121

- D, 12]

- K 121

-E77

Bryc 127 u cn.

— ropekuit 132 u cn,
— rpudon 143

— xryuunit 136 u ci.

— xucami 132 o ¢

— npsubiit 136 u cn,

— caagkui 128 u cn.

— XonomauwMi 136 u cn.

Boaa 19, 35 u cn.
wecrkaa 80

Bomopon 26, 38, 162

— UMAHMCTBIA 149

Bogopona nepoxcnp 44, 112,
183

Bogopocau cuHe-3enennie 28
30

Boaayx 24 u cn.

— neperonka 26, 28

BonokHa Meiueynne 140 # .

Bonokso axpunonoc 102

Bonocw 107, 110

Boceranosnenue 125

Bynkanuszauds 96, 98

BuiTakka conosiopas 135

: ]

Ta3 GonoThnit 48

~ TOpuYHMHEIH 198

— Heldraneid 47 n o, 50
— mpuponuuii 47 ¥ c.
— YIIeKUCARH 32

Tasur 20

— Gnaroponvuie 26 W QL
— MHepTHBIE 27
Tanakroza 120
FCanoGakTtepun 172
IF'AMK 129, 190, 192
[aurzmu 56, 169
Iawrmin 195

I'epes Opasunsckas 96
Il'ekcanexan 51, 52
Iexcamerunenguamuy 104, 167
Fenwmii 26
I'emuuennmonosa 125
I'emornotun 110
IenraMeTunHoOHaH 52
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I'enran 52

TenTadon-2 150

Iepaunon 158

Mmauunrud 149

I'napuposanne 76

I'maporernzanms 76

napa-I'napokcHBcHUNOYTA-
HOH-2 151

[acramun 61

I'muxoren 123

ankosunsl 149, 160, 178

[auuepud 65 u cn., 129

Ianumn 108, 113

I'nrokoza 115w cn., 129

Iarokodopwr 129

I'nmas BuHOrpasa Gmaropon-
Haa 63, 67

TINopmonwr 72, 188

Topox 31

I'pnbbr 126

I'pymnel ruapoxcuapnbie 17

— ruapodunkHbe T8

— rupodobune 78

- xapboxcunaTHbie 132

- xapboKcH/bHBIE 56

— xapboHunsusie 17, 75

— MCTMJIBHBIC 18

— ¢eHuILEME 91

- dyaxumonansuute 17, 72

— UMaHHAHLIE 95

— ITUIbHLIC 53

I'y6xu 140

I'ymyod 135

Iyrranepya 97

Haxkpon 101

Hsurateau

— BHYTPEHHErQ Cropasms 52

— AM3enbHne 52

Hexcrposa 116

Hekconpun 194

Jepeso xamdopuoe 159

— XpHHOE 134

Herteprenrm 74, 78

— HeHouHbIE 81

Heroraroput 197

Huazenam |89

Huanmmnoucynedun 153 1 e

Huamopdun 192

Juaterun 75

Huanerunmopdun 192

Huruapokcuaucron 184 u cn.

Hurmanepuas 67

2,6-/IlumeTunnupazsn 160

Ouuamut 198

Hucaxapuam 118

B.p’-Anxnopanotracyasdux
198

Huarvncurnukons 199

AHK 200

Joxan kHcnorisle 41

HAperccuna 124

Hpoxcxu 34, 61, 123, 135

IMpeaMeTHBIH ykasaTelb

Henatun 140

Keryn 72

Wuaxoctu 20

)Klilgbl 46 u o, 64 u cn,72,
0

Zarap 184
3amax 127 w ca., (46 & .
— AHHCOBBIA 148
— TRO3AHKH 150
— FHHOOCTHLIN 148
— rpadHol 148
— mpeBecHBIA 148
— ekl 148
— JKacMHHORKIH 148
— KHBOTHBRIX 162 U ¢
— KHpnBL 148
— kaMdopHLIt 148
— nyka 154
— MandHh | 5]
— MOKKEBEIbHHKa 159
— Myckycuuii 148, 163
— HadTasuHoBeId 148
— po3nl 158
peIGBr 167
— CJagko-apoMaTHIeckH# 148
— cbipa 151
— tMuHa 156
— thenxena 158
— UBETOYHO-ApEBecHBO! 148
—~ 4ccHoka 154
— acTparoHa 158
3eakcantun 176 H cn.
3peune 169 u o

Uspectusk 33, 47

Hanyyenue

— unbpakpacHoe 33

— ynerpaduonetosoe 27, 34
92

Wzoamunanerar 150

Hsobyrunen 98

Hzomepnr 19, 52, 55, 171

HMzocrTan 52

WMaonpen 97, 155, 162, 173

Wisossrenon 157

Mmbupn 139

HMapepraza 119

HnosunmoHodocdar 143

Honon 151, 175 -

Honsl 19 » ci.

Hnpur 198

»

Morypr 64

Kapasepun 39, 166

Kakao 606n1 160 v o
Kamdgopa 159
Kanrakcantun 178
Kancapuun (37 w cn.
Kanycra reaureHas 64
Kapawens 120, 146, 182
Kapson 156

Kapotun 69, 73, 74 n cn.
Kaporunonan 76, 173 u ¢,

Karandza 60

Karanusatopst 38, 41, 43, 87

KatuoHm 19

Kayuyk 96 n o

~ byTaHeH-CTUPOJILHEH 99

- cMHTeTHYeCKkKH 30, 96 H .

- cTapeHne 34

Keepuetun 180

Kepaap 107

a-Keparus 110 u ¢,

B-Kepatuu 113 u cn.

Keronur 75, 151

Knseneryp 198

Kucnopou 28 u cn.

Kncrora

— ajurreoBas 104

- asorHas 39, 43 # ca.

— acnaparvsosas 131

— aternacamuumnopas 18R

- Oytanosaa 74, 125

— BHHHasa 34

- raMma-aMPHoMacasHad 57 u
cm., 129, 190, 192

— INMyTAMHHOBAA,
conie 143 u it

- naypuHoBas 79

-~ nuMoHHaa 134, 188

— JIMHOICBan 74, 75 u .

— JHHOIeHOBAn 71

- 2-meTunbyTaHoBag, ITHRC-
BBl admup 150

— MO 10vYHaa 63, 74, 162

—~ Mouyepas 64

- MypaBruHas 56, 61 u .

— OKTaHoBan I8

— oneuHoeasa 70, 74

— camuunnopas 187 ® c1.

— cepraq 41 u oo

— CUHMIILHAA 16

— cTeapHHOBanr 67 M ci., 74

— TepedTanesas 100

-~ yroaenHas 33, 132

— ykcycHas 16, 62 u cn., 132

- ¢ranesas 101

— m@ascenesan 134

— #bnovnas 134

K%CHOTI:I kapOoHoBRIE 48, 56,

5

— WHpHBIC O3

— HEHACHIICHHLIE 70

- NONWHeNAChUIEHHBIE T1

Kncn numanaxpunosnie 95

Knelku

— Jeiiduea 201

— SMHTeNHa bHble 128

Koaeun 192

Koxaun 195

Koxc 54

Konfouku ceTyarku rmaza 169

Konaares 140

Konpiro snoxcnanoe 44

Kononng 195 v o

Koprua nefinoucxas 156

Kode 152 u cn.

Kodeun 132, 152, 194 = cn,

HaTpHeBad



Kpacutenu

— akpuioante 94

— ankuanwe 72

Kpackn macnsnwe 72

Kpaxman 114 »n cn., 122 u cn.,
135

Kpexunr nedpru 84

Kpamnea 101

Kpunron 26, 28

Kpouetnn 173

Kcaurogumar 174, 176

Kcenon 26, 28

Kennoust 55, 100

Jlanp Gnaropognsnt 157

Jlancan 101

Jarep 136

Nakpumartopw 44, 45, 154

Jakrasa 120

JlaktaisGymun 74

Jlaktoaa 64, 120

JlaTexe 96

Jaypnnmerakpunar 94

Jebynoza 117

Jlen, ctpykrypa 36

Heduau 109

Jecuutrusr 76

Judpuym 190

Jlurgun 125

Murvouennronoia 125

JTuaun 108

Juxonun 175

Junanoon 155

Jlunaza 73

Jhununaer 69, 73

Jlynynou 135

Jytenn 177

Jly4n peHTreHoBckue, Audpax-
nug 10

Momnaodopu 26

Jlonnr 93

Makpodubpunme 111
Maprapun 73 u cn., 75
Mapuxyana 196

Macna 46 w ¢, 64 ¥ ¢
— BbICRIXAROLHE T1

— cupyuiHeie 60

— cMma3oyHHe 94 u cn.
— a¢upHbie 148, 154 u ¢
Macmo

— aHucoBoe 158

— BaHWIBHOEe 1060

— BuHTEprpeHoBoe 187
- reozayuHoc 157

— KacMuHoBOe 155

- xakac 69, 71

- kokocoBoc 79

— kopHlEl 156

— Kykypy3aHoe 73

~ nmaspa 157

— nsHsHOC T1

— MaTH KojlocoBoi 156
— onupkosog T1

— pamncoBoc 76

ITpeameTHEIR yxazaTens

— cnupoykoe 73 B ¢

— coenoe 75

— TRMbaHE 77

— tnanxn 152

— XxBOHHOE 159

— XNoNKoBOE 75

— MMTPOHe Ll 158

Marcprais nionAuMonHue 85

Mea (17

- anTubnoTHYECKOe JeBCTBHe
44

Men 33

Menanny 44, 112, 182 @ ¢

Menron 139, 159

MepkauTtans |84

MeTtabonuim 32

Meramberamun 194

Metan L1, 47 u ¢n., 54, 162

MertaHon 56

3-MeTunbyranon-1 164 u co.

3-Metnabdyrantuon-1 136

MeTunmerakpanar 93

2-MeTmunpones 98

Metnnunanoakpunar 95

Metoa [adepa 38

2-MeTOKCH-5-MeTHATHPAIHH
152

Meranpun 194

Muxpockonus

— NOBEPXHOCTHAR TYHHETLHAS
13

— anexkTponHas 10

Miukpogubpumie 111

Munap 101

Muoraobun 140 u cn.

Muozun 140

Muopenakcantsl 190

Morason 190

Mojenr MoneKynspHeie 17

Moxko 152

Monekyssl xupanbusic 63

Monoko

— rOMOreHU3HpOBaiHoe 74

— CKMCAHHC 64

— yepoenHe 120 1 cn.

Mounornunepuast 67

Mouomephr 83

Monocaxapuant 118

Mopdur 190, 192

Moyernna 16, 165

Myckon 163 u co.

Myekyc 164

Mgeina 78 u cn.

Maco 140

Mara 139

Ha#non 39, 103 m con.
Hz;r'lgu'rxu CNHPTHLIC, KpenoCTL
Harp enknit 79

Hatpux

— ankunbexloncynbhosar 30
— bukapBonar 34, 188

~ ruapokcua, 79

~ napa-nonenHndeHI0NCy Nb-
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donar 80
- naypar 79
— cTeapal 79
Heiipomeguatopst 57 B cn.
Hceos 26, 27, 49
Heonpen 98
Hukotun 132
Hutpasecnam 190
HurtpaTet 43
Hurporenasa 31
Hurpor;muepus 198
Hutu Bonoca 111
Hopaapesammn 192 u o
Hapanuuedpun (92 1 cn.
Hyxacosnam 142

Ob6nactet 8 nonMMepax

— amopHLle 85

— Kpucraninucckue 83
O6onounuky 124
Oruecroiikocts 103
Oj1opusexTopnl 147
Opopuipopsr 147
Onyranvng 96

O3aH 34

Oxucneuue 41, 45, 56
Oxoucrcnue TpynHoe 123, 142
OxTan 51
Omurocaxapuom 120, 162
Oruarr 137

Ouuym 190
Oncun 170
Opex

- amepnkanckui 108
- MyCKaTHhiH 157
Opson 16
Ocmodioper 147
Ocnopanns 142
O16cansanne 44
Or6ennsarean 79

Manoyku ceTvaTku rma3za 169

ITAH 44, 45

IMNanprka |33

ITapadun 74

Mapaneramon 189

ITapa anexTpoHHas HENOACIEH-
Hasa 103

Hacnen ropero-craaaxud 133

[Taxta 73

IIBX 87 u cn.

Ilenapronnanu 179 @ cn., 181

Tlenononmuctupon 92

Tlenrka 193

Ieonnnun 180

IlepBuTHR 194

IMeperonxa 50

Nepen 138

IepoxcnaneruaHuTpat 45

IMepcnekc 93

NMuaosapeuuc 135

a-[Tunen 159

ITunepun 137 u ca.

MnaxeTesumam 25

Maacrudbukaropu 65, 87, 91
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IInexcurmac 91, 93

Tlosiarpa 64

Tonuakpunonatpun 102 m cn.

Homamuasr 102

HonuBunumuaeHxnopny 88 w
CIL.

TNonuerannxnopun 87 a ci.

IHonurekcamMe THIICHAJRIIAMU
105

Nonurnmumy 108

Ilomunsonpen 97

[Monunaypuametakpunar 94

Honmumepnsauus 72

IMonumeps 82 u c.

~ axpHJjoBLIE 94

— araktHyeckue 91

— waoraxTrveckue 87, 91

IonuMeTHameTaxpuatT 93 w1
cl.

[MonwokcuatusicH 81

[Moauuenrans: 107, 110

IMoaunpoenuien 86 n ¢,

[Monucaxapuas 122 u o

Nonuctupon 91

TMonuatunen 84 u ¢

[MoawsTunentepedranar 100 n
clI.

[Mo-madgupser 99 u ca.

INonxopu 152

Hopotuox nexapesi 34

Nporectorensr 202

Npoxapuorsr 28

Ilponay 49 u cn.

Iponunen 50, 87

IMpocTarnaHAUHITUK ROOKCHATE-
Ha3sa 188

Ilpocraraanmuust 188

OTaeD %0

ITypun 64

[Mypnyp apurtensebit 170

Hytpecunn 39, 104, 166

Pajuxanu 53, 71, 77

Panon 27

Pacreuns Gobosbic 31

Padunosa 120 4 cn.

Paxut 121

Peaxiun

— paJMxaibHble 53

— oToxHmMHugeckue 136

— KenHeie 71

Peaxuua Maiiapa 135, 181 W
cn., 185

11-yuc-PeTuna1s 170 u ch.

mpanc-Petunans 171 ® ¢,

Perporpanauus kpaxmana 122

Peuentopel

— pxyca 143 u cn.

- 3apaxa 146 u oI

— mopdrna 191 u cn.

— cBeTa 169 o oo

— TENMOBOrD pazapaxesus
137, 139

Prbosa 142

Pupopmunr raTanuTHyeckdil

IpeameTHbIil ykasaTess

52, 54, 55
Pogoncun 170
Caxa 49
Cako 116, 135
Camuunse 187
Cano 79
Capann 88 u cn.
Cadiop 71

Caxap 20, 22, 114 1 ¢

— BUHOIpAJHBIR 116

AHBEPTHEIHA 119

— KpaxmalibHblif 116

— KYKypy3HbIil 116

— ¢pykToBRIT 117

Caxapun 130

Caxaposa 118 u ci., 129

Caekna caxapHas 118

Caer

— JAJIMHA BOIHBI 27

~ W3dydeune 43, 48

— norjomenue 43, 172

— MONApuU3OBaHubIA 119

— amuccun 43, 172

Chunua

= azug 197

— reTpaauerat 112

Ceaab

— podopoauas 20 u cn., 35, 36,
38, 39, 38, 63, 65, 99, 106,
116, 122, 123, 201

— napoitHas 16, 17

— MexaToMHas 15 | ol

— TpoiHag 16, 30

Cenutpa ynnuickas 43

Cepa 14, 40, 146

CepobakTepun nypnypune 145

Ceporonopoa 145 u cn., 162

Cepp1 oxcuabl 40 v o

CeTdaTka rmaza 169

CHKKaTHRBI 72

Cunauce! 537

Cupon

— KJ1eHOBRIH 119

— Kykypy3sbtit 116

CucreMa mimOWdecras 147,
155, 162, 189, 192

CkeneT yrnepogueri 16 u cn.

Cxunumap 159 -

Ckxnajnxa aHTUKITHHATILHAA 47

Ckyn¢ nomocatelil 164 u ci.

Cnoit o30HOBLIT 34

Curopa 35

CmecH pemects 21 n cn.

Cwsior 39 u cn., 43-45

CMonbl

— ankugubie 102

— Kapbamuaneie 59

CoenuHenus

— apoMarTuueckde 54, 125

— nonuste 19 u cn.

— Monexyaspueie 2

— HeMoOJIeKYJApHbie 19 | cn.

— HeHachlIIeHHBIE 70

— XUMHYECKHe 14

Conowenne 135

Cont AL 105

Cononumepsr 83

Cocouxm BKycoBhie 128

CnexTpockonus 10

Crupane

— nso#nas JJHK 200

— cTpykTypa Genkop 110

Coupr 46, 56 u cn.

— OeHaunoBwii 155
OpeBecHbIH 56

- H30aMHIOBHIA 150

— 3THOBBIA ¢M. FTAHON

Cpeactaa

— aHanentuyeckue 159

~ Ana 3arapa 184 ¥ en.

— MomouHe 78 w ci,

— obelbosMBatoinne 187 a on,

— OT COMHEYHBIX OXOoros 184
H CT.

~ MpoTHBO3avYaToyHme 202

— IPOTHBO3YAHBE 159

— ¢eJaTHBHbE 199

CrepxkoOunun 165

Creponasr 201

Crapon 91

Crprxuun 132

Cycao 135

Coeponntal 85

Tanamye 137, 191

Tamugomug 199 u cn.

TawHuam 161, 175, 180

Teobpomuu 161, 195

TepaTtorennocts 199

Tepunen 101

Tepnenn 135

a-Tepnumneon 159

TecTocrepon 16, 201

TerparuipoxaudaOuaon 195 u
cL.

Tetpadropitunen 89

TeTpasTHncauden 53

Tedmons 90

Tunenon 189

Tuonwr 164

THOMPONNOHATBAETHAI-S- OKCH
153 n co.

Tupozun 183 H ¢, 193

THT 197

Ton 197

Tonyou 18, 55

Tonnueo 46 u cm.

— uckondeMoe 50 M cjL.

Tpanksnnuszatopsr 58, 187 m
cm.

TpauncmyTramua 26

Tpesupa 101

Tpurnuuepuas 67, 68, 161

Tpamerunamun 167

2,2, 4-TpumeTunnextan 52

TpuuuTpotonyon 44, 55, 197

Tpucteapun 19, 68 1 ca.

Tpuxosunepun 112, 183

TpocTHHK caxapHeni 118



Tporun 197
Tprotenn 162
Tyunuun 124
Typuko 166

Yruepogoponsr 47

— Hepa3BETRIeHHBE 51

— pPZ3IBETRJIEHHBIE 52

VYraesonw 32, 113

VYruepona

— auoxeen 32 wocn., 162, 188
MOHOOKCHT 32, 48, 54

Vroae kaMennwit 50 ® cn., 54

Vaobpeuna 32, 43

~ pochatHbIC 4]

Yicyc 56, 62

Ypana rekcadpropug 89

Vponopdpupun 165

Qenunanavny 131
denunatanan 149
2-OennnataHon 158
denea 77, 146, 184
denonokcusaza 184
Pepmentsl 44, 64, 107, 126
— IUPOTEOIMTHUECKHE 79
Mdepomonn 161
Oubpobnacte 140
Dukcatopsl 3anaxa 164
daasonouasl 178
Qnapononsl 181
DayopecueHuns 26
dopmanun 59
dopmansacrng 56, 59 ® en,
146
DopmMmynn
— CTpykTypHBbIe 17 M ¢
— aMunpHYeckue 19
dochare 78
dochonvactepasa 194
Qochoprl 26
®orocuntea 32, 173

[MpeameTHbtd ykalaredab

Opykrosa 117 n ¢n., 129
droponnacth 50
dropyrnepoan: 89
Dypun-2-metagTion 152 v e

XeMopeuenuua 128

Xunuy 132, 134

Xupanenocts 63, 109, 156,
194, 200

Xutuyg 125 u e

Xrncboneuenwe 123

Xnop 14

Xnopbyrapuen 98

Xnopanazernokcua 190

Xnoponpen 98

Xsopodunn 173 u ci., 180

Xmeae 135

Xenexansuudepon 121

Xonectepus 72 ¥ ¢

Ieet 172 u cn.

— AonC;IHMTENLHEI 172

Hennogan 125

Lenmonosa 114 w ¢, 123 ”
cI.

Lleran 51, 52

Huanngun 180

Huanobaxtepun 28, 30, 31, 47

uberny 163

Hureron 163

LluperTa 163

Heuxaamar 130 1 e

HuknorexcuiaMur 131

Tunrepon 138 w co,

Hucrenn 154

Yuknae 156
Yucno

— OKTaHOBOE 52
— netrasopoe 52

Wagppan 1757
Menx 107, 113 |7 cn.
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Wenxonpsaa -

- my6ossrt 113

- TyroBeiid 113

Olepcrs 107, 110
Ulokonanm 69, 71, 160 u cn.
MopTeHuHr 75 u o
Minunar 134

J6ouut 98

Derenon 157, 160

Berpodmxanms 78

Ditgopus 192

DNACTHIHOCTL

- BoJioc W wwepetH 111

- nomumepos 98, 106

Dnacromepnt 96

3nexTpoHHas mapa 15

— HenogecHHaa 17

DIEMEHTHL XHMHUeCkHe 12 g
ClI.

Imynecuu 102, 149

upopeuusl 137, 138

Suxedanuunt 137, 191

nunedpuH 193 u cn.

Dnurenui 146

Acrpamunon 201 u o

JcTporeHnt 202

Iran 49

Otanon 19, 56, 57 w en.

Drunen 49, 50, 84

DTHACHTIHKONL 99 u ¢, 199

Drunauonawanerat 202

Ddup aumeTnIOBLE 19

Bdupsl cltoxHele 46 K ¢, 50,
67 u cn., 150, 155

Ddext

~ KAPMWHATHBHLIA 156, 157

— TApHHKOBHIA 3]

— CHHEprHYecKHi 58

Anpo aromuoe 13



Or.iaBjienne

OT  depeBo14HKA
[Mpemcnonue .
BBEJEHWE .

XHMHUeCKUE IIEMEHTH H aTOMHI .
CoequHCHHS . .

CBa3u MexKiIy aTOMaMH .
Oprapuycckuc COcMHEeHns .
C1pykTYpBl H GOPMYIBI .
Hemonekyngaphnle COEIHHEHHS . .
TBepable BCLICCTBA, KUIKOCTH M FA3H .
Paznoobpasie Teepipix senlecTs
Cmecu

. BEMECTBA HECJIOXHOIO CTPOEHMSA .

Boamyx . .
Aprou (]) Ar .
Kucnopoz (2) O, .
Azot (3) N, .
HOuoxcun ymepona (4) CO
O30n (5) O,

Boaa u amMmuak .
Boma (6) H,O . .
Avmuak (7) NH, .
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