VPOBHA CAOKHOCTH, CHOCOGHAA TeNecooDPasHo pearnpoBaTh Ha B3a-
panee He BalllaHMpOBaHHHe cobbitaAa. Ilpumep — mpomssoncreo op-
FAHABMOM BEICIIET0 JKUBOTHOIO aBTHTEN B OTBET Ha NPAKTUIECKH
noépie aETUreHB!, B TOM YHCIEe M HCKYCCTBeHHEHIE, -¢ KOTOPLIMH HU-
KOTHa He NpPUXORATEA BCTpedaTrhca B mpupome. DuHajduCTHICCKOS
onucaHMe HENnoCPeJACTBEHHO CIeJyeT W3 UCTOPUIHOCTH JKHBBIX Opra-
nusmoB. OHO He cBoiicTBeEHO 00piTHON (Pusuxe m xumun. OdgeBnaHA
feccomepiKaTeILHOCTh TaKOro, HampuMmep, yrBepxkaerusa: «Vonns
HATPUA U XJOPa B3aWMONEHUCTBYIOT APYL C APYIOM [JIsT TOrO, 9TOOLE
gocrpouTh kyOudecxuit kpucrama». HampoTus, yreép:kpenme «...Tak
kax wonsl Na* n Cl~ umelor eMHUYHBIE 3apANE M TaKUe-TO PajgAy-
cet, womnbiit wpucramn NaCl nmomxen ObITh KyGudeckKHM» HMeeT
ACHBIH CMBICH. BHoloru 9acro 3ajaloT BOOPOC «anA dero?», Qusnkm
cnpamuBalT «nogeMy?». O4eBUHO, WTo HCTHBHBIA HayYHBIH CMBICRE
¥Meer MMeHHO BTOpoit Bompoc. DH3uKa M ecTeCTBO3HAHWEe B IENIOM
Kay3aJbHbl — HAyKa HIIeT MPUIRHEb (causa) ABIeHHI.

B neiicTATeNbHOCTH HeT HPOTHBOpPEYUA MEXAY (HHATUIMOM Wt
Kay3aJbHOCTBIO, W YKA3aHHOE pasznudne MeKAy ¢usuroit u Guoxo-
rueit sApiasercsa BEemiauM. OUEaNN3M BO3EUKaeT B (PU3MKe BCAKHUIR
pas, KOrja MHB BcTPedaeMcA ¢ mpoOaeMaMm yCTOWYUBOCTH, ¢ BapHua-
TUOHHBIME NpHHENAOAMU. MBI uMeeM B BHUAY YCTOHYMBOCTL B CTPOTOM
MaTeMaTHIecKoM CcMBIcHe, m0 JlamyHoBy (cM. ra. 15). VYcroitumsoe
COCTOAHAE HANHAMUYECKOH CHCTEMBI COXPAHMAETCA NPH MAJBIX BO3-
MyIleHUAX — cHCcTeMa, OyAydn OTKIOHEHA OT HTOr0 COCTOSHHA, B IHie-
ro posspamaerca. @uwHanncruieckas (HopMyAHPOBKA: CHCTEMa CTpe-
MUTCA COXPAHHTH CBOe cocToAmme. Hamporum, Heycroiuusoe cocros-
Hue H806paTHMO H3MEeHAEeTCA opua MajaoM BO3MYIOEHHN — CUCTEeM&
CTPeMUTCH TepeiTH B jpyroe cocrosimme. IlpuMep — cocTosHuUA pas-
HoBecHA (PU3NYeCKOro ManTHEKA, YCTOHYEBoC m meycreilummee,

BapuanuoHnslit npBHOUN Bcerna ¢unmanncruden, Tak, cormacmo
NPHHIUOY HanMeHBIIEro fAeitctTBuA ['ammibroma, papuanus feiicTRus
paBHa HyIo, neiicteue MuHuUManbHO. «llens Mexammueckoil cumereMbr
COCTOMT B ee HamMeHnbmem jeictBum». Ho, Kak mokassiBaeT Kiaccu-
yecKan MeXaHHKa, OpuEIAI FaMPIJIbTOHa 3KXBUBAJCHTECH ypaBHeHI/IHM
jpBmkeHud JlarpamiKa, B CBOIO odepens ClenyMoINMX H3 BTOPOro 3a-
kona Huiotoma. Irtor 3aKoM KaysalleH, OH ONHCHIBaeT YCKOpeHHOe
[ABIIKEHHE KaK pesyabrTar peiicteua cui. Jipyrume nmpumepst QuuaIn-
cruaecku (opMyanpyeMbix 3akoHos (pusuxu: opusnun Pepma B
ontuke, npunmun Jle Illarease B Tepmoammammke, mpasuwio Jlemma
B 3NeKTponnnaMuke. BapuanuoBEb (pnHalusM CBOJUTCA K Kay3salb-
pocTH. YHCIO TAaKUX MPUMEPOB HEOIPAHUIEHHO.

§ 1.6. CroilerBa OTKPHITHIX cuereM

Hax ye ckaszaHo, KUBBIe CACTeMH NPUHOANNAIHHO OTKPHITHI I
TEeM CcaMbiM HepaBHOBecHBI. ONHNM U3 NEPBBIX 9TO HMOHMI COBETCKUIL
6uonor Baysp, mucapmmii, 9T0 «..HEPaBHOBECHOE COCTOSHMQ IKHBOIL
MaTepUu M, CJIE/IOBaTEJIbHO, €e TNOCTOAHHO COXpaHAmasgca paboro-
crmocobrocTh 00YCIOBIMBAIOTCA... MOIEKYIAPHON CTPYKTYPOH RUBOIL
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MaTepHR, a HCTOYHMKOM paboThl, NMPOW3BOAMMON JKONBBHIMH CHCTEMa~
M, CIYKHT B KOHEYHOM cdere CcBOODONHAA bsHePrmf, CBOiiCTBEHHAA
3TOif MOJEKYJAADHOH CTPDYKType, 5TOMY COCTOAHUIO MoJeryI». Jlaib-
Helillee pa3BuTHe TEPMOAWHAMHKM OTHKPHITHIX CHCTEM NPAMEHATEIb-
HO K Omosormu cestzano ¢ paboramm DBeprananddm u, rnaBupM 00—
pasom, IIpAroKAHEa U €ro ITKONBI.

OpraEnuaM ecTh TEPMOAUHAMHMYECKH OTKDBITAS CHCTEMa, B KOTO~
poli mporekaloT XmMRIeCKme peaknuu. BuoxmMudecknme peaKouu Ha
BCeX CTafHuAX ABIAITCA KATATHTATECKUMHN, KATAJIM3aTOPAME CIyHKaT
fenkm — depmerTr. VMiaMenenme suTponmud TaKo# CHCTEMEI BRIpaska-
erca CyMMOU pHTPOLNY, IPOHU3BOAWMOIl BHYTpH cucreMsl, d.S, m 3H-
Tponmmyn, nocTymalmell H3BHE WIA yXoAAme:d Bo BHENIHIOID cpe-
ay, deS:

dS =dS+4d.S; (1.1)

4,8 Bcerga NoJNOMKUTENRLHA BCIEJCTBAE BTOPOTO HAaYyana — €CIM HO-
MECTHTH OPraHm3M B H30MUDPYIMYyI0 o0oxodky, d.S =0, m sHTponHs
MoXKeT ToNhbKo BO3pacTaTth; 25 ecTh MPOM3BOACTBO SHTPONHE B pe-
3yALTATe BHYTPEHHHX XUMHIECKHX peaknumil. 3uar d.S 3aBucur or
KoukperHolt curyanmu. W3 ypasueuums (1.1) caemyer BO3MOIKHOCTS.
CTAaNHOHAPHOIO, HO HEPABHOBECHOTO COCTOSTHUA OTKPHITOH CHCTEMBL..
B crammonapnoM cocTOAHME TePMOJUHAMUYECKAE BEIUIMHBI, XapaK-
TepU3yIOUIMe CHCTEMY, NOCTOAHHBI, HO He WMEIT PABHOBECHBIX 3HA-
YeHuil. JHTPONAA cucreMBl He Makcumanbua. Vmeem B crayuonap-
HOM COCTOAHUU

dS=0, 1.e. dS=—-dS<O0. (1.2)

WNEniMu cioBaMu, NPOUMBBOAWMAS SHTPONNA NOIIOCTHI0 YXOMUT BO
BHEUWHIOWO Cpeay.

PaccmorpuM mu301HpOBaHHYIO CHCTEMY, COCTOSIIYI0 HW3 OPranu3-
Ma u oKpy:Kamomeii ero cpeabi. OpranusM noayvaer ms 5TOW cpejmnr
NUINY, KWCIOPOX, BOAY W B CBOIO 0YCPE]b BRIjeJAeT B HEO® Pa3ind-
nbie perecTsa. MeKay opraHUsMOM U Cpenoil OCYIIECTBISETCHA Tel-
aoo6Men. B rakumx ycnoBmAX NpaKTHUECKH HAXOMHTCA KOCMOHABT B
KocMrAdecKoM kopaGie. OpragmsM KOCMOHABTAa — OTKDBITAS CHCTEMA
00 OTHOMIEHWIO K Kopabiio, KOTOPBIH XOpONmio HB0JUPORAH OT OKPY-
JKAIOIEro KOCMHUYecKoro npocrpadcrsa. Ofniee wmaMeHeHue 3HTPO-
oun Becelf cHcTeMEl, COMNIACHO BTOPOMY HAYaJy, HOJIOKATEIBHO:

S = dS, + dS, >0, (1.3)

roe 45; n dSz—]?I3M8H8HI/IH SHTPONUE KOCMOHABTA W OKPYKaKOINel
cpearl. Mmeem
dSi=d,-S, +deS1. (1.4)‘

Nsmenenne smrponnn 4S5, mpoucxoguT JAWOIL B pesyabTaTe oOMeHa
cpenbl BEIECTBOM H SHepPrueil ¢ KOCMOHABTOM,— NPOIYKHHH 3HTPO-
Ong B, cpejie, OKpY)Kalomeil KocmoHaBra, upaxrmieckm mer., Caepo-
BaTEJLHO, .

a4S;=—d.S, m dS=4d:5,>0. (1.5)

2 M. B. Bomskenmrefin i7



Ecau cocrosinwe KOCMOHABTA CTAMOHAPHO, TO
dSl=0, deSl=—d,'Sl<0, dSz=dS=d;Sl>0. (1.6)‘

Tarum 06pasoM, CTaUOHADHOE COCTOAHME KOCMOHABTA IOANEPHKUBA-
eTcsl BO3PACTAHMEM PHTPONUA B OKpY:Kalomeil cpege, ONpeHeaeMEM
OTTOKOM B HEe SHTPOHUM M3 OpPraHH3Ma KOCMOHABTA, KOMIEHCHPY-
IOUIUM HPOAYKHUIO DHTPOUMHU B opraEmsMe. B sToM H COCTOMT CMEBICI
caos HlpepuBrepa: «opraHU3M HHTAETCA OTPHUIATEILHOM SHTPONHEITH.
Jurpouns cpenst Bospacrtaer, dS, > 0, Bcaencraue BEIGJGHUS TEmJO-
TBL KOCMOHABTOM U BCIEACTBHe TOTO, 9T0 SHTPOHHS BemecTs, BEIACNA-
€MBIX KOCMOHABTOM, BBIIE SHTPONMH UOTPe6iAeMEIX MM Bemecrs.
CranuonapHOe COCTOSIHHE KOCMOHABTa Oyner COXPAaHATHCA A0 Tex
10pa, IoKa HEe MCTOMAaTcCA NUTATeJBHEE BEHIECTBA B OKpyMKalomei
cpene WIM IOKA HeoOGpAaTHMBIe HPONECCHl B OpraHM3Me KOCMOHABTA
He IpPUBeAYT K ero uaMeHeHmio (crapenue). CranHomapmoe COCTOSM-
HOe MoyKer OBITH [JINTENbHBIM, Ho He BeuHsIM.. Ero peanmsanus
onpeneiferci HaJIUIAEM JBYX IIKAJ BpeMeHH — OBICTPOH mIKajoit
Jis BpeMeHu oOMeHA DHTpPOOMEH C OKpYIKalmei cpegoi m oTHOCH-
TEIbHO MeJJeHHOH MKaJIOK A BpeMeHH UCYepHAHUA 3aNacoB OHU-
TATENBHBIX BOIIECTB U (INIM) CTAPEHWS OPraHM3Ma.

Paccmorpum eme opme mpumep. MiMeem jBa GoJbITHX TEJOBEIX
peaepsyapa, HaxogAmmxcsa npu remmeparypax Iy u T, u coenunen-
HEIX [IPYT C APYTOM TOHKHM TPOBOJHHKOM TeNAOTH. B mpoBoanuke
yCTaHABIMBAETCA MOCTOAHHBIH MOTOK TEIOTHL, 000 OTPE30K POBOJI-
HMKA HAXOAHUTCA B CTANWOHAPHOM cocroAanmm, OHO COXpaHHATCH, HOKA
'CKOJIBKO-BUOY b 3aMeTHO He uaMensarca remneparypst Iy u T,, xo-
TOPbIe Me/JIeHHO BEIDABHUBAIOTCA. BpeMsa yCTaHOBJIEHHS CTaqUOHApD-
HOr0 COCTOSHHS MHOI0 MEHbIe BPEMEHU IOCTIKEHHA OKOHYATEeNb-
HOro paBHoBecHsa, B KoropoM Ty=T,. Ilpm pacuere cTanmoHAapHOIO
peskuMa B Gpicrpoit Bpemenmbit mkane temmepatypu Iy u T, cum-
TAIOTCA HOCTOSHHBIMUM — OHH M3MEHAITCH B MeJJeHHOH MIKaje.

CaMo cymecrBoBaniie OMochepsl MOKHO PacCMaTpPHBATH KaK Cra-
THOHAPHBIM IPOMECC, PeajmsyeMslif Ha (poHe rpaHAMO3HOTO0 Heobpa-
‘TuMoro mponecca oxaakpenus Conanna.

CranuonrapHoe COCTOAHHE OTKPBITOH CHCTEMBI MoMeTr GbITh Giama-
KNM HIA JAleKHM oT PaBHOBEeCHA, MOMKET OBITH YCTOWYHMBEIM HJIH HE-
yeroiiumBeIM, B cBolo ouepejs HeCTanMOHADHOE COCTOAHME MOKeT
OBITH OGIM3KUM KM J[aJeKHM OT CTANUOHADPHOrO. INaKk MBI yBHANM
(ra. 9), repMoaIHAMUTECKUE MOAXONB! K AHAJHU3Y OTKPBITBIX CHCTEM,
OAM3KAX UIM JAJeKHX oT PaBHoBeCHs, pasamussl. llpm srom BBOAAT-
€A CTPOTHMe KOIWYeCTBeHHbIe KPUTEPUHM OIM3OCTH WU YIAJeHHOCTH.
Lieani#t pag PaKToB CBHAETENHCTBYET o ToM, 4TO OMOJIOrHUecKHe CH-
. ¢cTeMH AaJeKH OT paBHoBecHd. DHUOJOTHYECKoe DA3BUTHE BO3MOIKHO
JADG B AAJEKoH 0T PABHOBECHS CHCTEME.

N3 crasamsHOro He ciefyer, ojHako, HEBO3MOKHOCTE IIPUMEHEHUSA
00BIYHEOH PABHOBECHON TEPMOJUHAMHKA K pPACCMOTPEHHIO KaKWX Obl
ro EU Opio OWodormuecKumx spiaenmit. /{unmaMmdeckme, HeoGpaTHMele
JKM3HEHHBIe NPOHEcCH NPONCXOAAT BHYTDPH OpPraHM3OBAHHOH CTPYK-
TYpH, KoTOpasg H3MeHAeTcA MefjeHHO0 WIH oCTaeTcA IPAKTHIECKH
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HemaMeHHON. JTo CHpaBeIMBO JJIA BCEeX YPoBHell OHOIOrMIeCKOro
cTpoenus, maympad C Mojdexyaapuoro. CooTBeTCTBEHHO, W3yd9asg
CTPYKTYPY, MBI MOKeM WMCXOAUTH U3 YCJIOBHOIO TEePMOIMHAMUIECKOrO-
pasHoBecunsa. CaM0 BO3HWUKHOBeHNE OMOMOrMYGCKOH CTPYKTYDPHl MOMHO
rpyGo mpeAcTaBuTs ABYMA CTafuAMH — OHOCMHTE30M COCTABIARMAX
5JIeMEeHTOB (MaKPOMOJIEKYJN, KJIeToK) u cOOpKOi# H3 HUX OPraHuzo-
BaHHOH CHCTEMEI. HpOlleCC CﬁOpKYI HaXoxuTcsd B 3Ha"IHTeJIBHOI/I cre-
neny nOA TEePMONMHAMHUUECKAM KOHTPOJEM, CKayKeM, Ha MOJeKyIap-
HOM YPOBHE CHCTeMa CTPEMMTCA K COCTOAHWIO ¢ HAVUMEHBIIUM XUMU-
9eCKUM NOTEHOMAaNOM. PaBHOBeCHasg TepMOJWHAMWKA OKAasbIBATCHE
O/THOIl 13 O0CHOB MOJeKYNApPHON Gmodpuszmum.

CaMoopranmsanis M 3BOJIOONA OTKPHITEIX OMOJOTHYECKUX CHCTEM
"Ha BCeX YPOBHAX, HaYWHAA C KIETKH K KoHYasa Gmocdepoir B meiom,
ODPONCXOAAT BCJAEACTBHE OTTOKA SHTPONNH B OKPYKAOMYIO cpeny.
3emian monydaer smepruio or Comnma B pupe moroxa oronos. Co-
riacHo obocmoBaHHBIM omenkaM (JGesmHr), HOTOK SHEPruM, HOCTH-
ralomuit 3eMiII0, paBeH

dE/dt =1,2 - 10" Br. (1.7)

Taxoe :Xe Komu4ecTBO SHEPriAu SKCHOPTHPYETCA BHOBL, HO Hpu Gonee
HA3KO Temuepa'rype. Ofmuit 3KCHIOPT HDHTPONUH PaBeH

d S 1
e 17 Y o ea0a X
o —-1,2.10"7 Br. [5800}{ 350 H] 6-10“ Br/K. (1.8}
9ra dopmyna moidydena Ha OCHOBE CTATHCTHIECKON (OM3UKM H3IY-
vennd geproro Tteixa; 0800 KK — remmeparypa wusiysenuss Connna,
260 K — cpepnna rteMmneparypa wnznyyenmsi Semam. Mz (1.8) cae-
JlyeT, 9T0 INIOTHOCTb OTTOKa SHTPONUU B CpeqHeM COCTaBJIAET

Js=—1 Br/(K - u?). (1.9)

Jra BesuuwMHA, TPEACTABIAICIIAH BEPXHHUI HpPEles JKCHOPTa BHTPO-
nnu 3eMieil, 0TBOTCTBOHHA 3a GHOMOrMYECKOe Pa3BUTHE M 3BOIIOMUIO,

B 1o e BpeMs 04eBHJHO, 4TO B OMONOLMH MBI BCTpedaeMcs CO
CIOMHBIM KOMIJIGKCOM TEPMOJAHAMHUYCCKAX H KUHETUYECKUX sABJe-
puit. Paznnane TepMoInHaMUKA M KHHETHKH WIIIOCTPHpPYETCA Teue-
BOEM XuMuYecxkoit peaknun. Peaxkmusa mpunninnajdsHo BO3MOMKHA,
AVIlG €CAW OHAa COIPOBOMAGTCA NOHIIKEHWeM CcBoOONHONW sHepruwu,
AG < (. 3ro neobxoguMoe, 0qHAKO €Ile HEJOCTATOUNOe YCIoBHe NJIA
oporexanus peaxknun. Ecim nmavannnoe m KomegHoe COCTOAHAA cH-
cTeMBl pasfesient! BEICOKMM aKTHBanmoHHBIM OapsepoM, koncramra k
CKOPOCTH pPeaxknuy, 3aBUCAINAA 9KCHOHEHIMANBHO OT BBICOTHI 3HEpre-
Tudeckoro Gaprepa E,, cornacmo sakony Appenuyca

k = A exp(—E./RT), (1.10)

rie A — npefsKCHOHeHIUAILHEI MHOMHATENL, R — razoBag mocrofu-
nasa, I' — abconroruas reMmeparypa, MoskeT OuiTe HCYe3alome MaJoii.
TlosToMy MOMKHO paccMaTpuBATE HEPABHOBECHOE COCTOAHNE, 3all{h-
meHHoe BHCOKuUM OapsepoM, kak pasHosecHoe. [Ipumep — rpemyunit
ras, cmecs H, u O,, Bapmipalomasica npu axTwBaguy OEHHON peax-
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TUH OlaMeEeM CHAYKA, HO ycToH4uBag, T. e, KBa3UDaBHOBECHafd,
B orcyrcTBHe aKkTmBanuu, Poip Karaamsaropa COCTONT B CHIDKEHHHA
AKTHBAaMOHHOro Gapbepa E,.

HepaBmonecnaa TepMOnMHAMHAKA OKAa3BIBaeTCA HeoOXOmUMOM l]p]?[
‘TPAKTOBKe AMHAMMYECKUX HOPONECCOB,— IpPEeXNe BCEro, HBIeHHH pas-
BUTHUHA,

C tepMomumnamuxoii ceAzana u reopuda uH(popMamum. YBelnuedne
XonmdecrBa mudopManUU B CUCTEME, pacCMaTpPHBaeMOH Kak coobmie-
HHUe, BCerja COUPMAKEHO ¢ NOHmKenueMm sHTponum (cm. ra. 9). Ue-
¢opmanuoHEHbIe acueKTs! OMOJOTMM BeCbMa NOYYHTENbEH, BrigcHa-
€rcd, 4TO HOHATHe KOJIHYecTBa HE(POPMANUN COBEDHIEEHO HEJOCTa-
TOYHO [JIA PacCMOTPEHUS PA3BUBACIIUXCA OHOJOTHYECKUX CHCTEM,
‘OxazsiBaercA HeoOGXONUMBIM DaccMaTPHBaTh u penennuio uEdopMa-
nuu, u cospanue HoBoil umHGopmamuu. W 1o, m npyroe BoamokHO
JAUMb B YCAOBUAX HEPABHOBECHA, HECTANHOHAPHOCTH H HEYCTOHYM-
Boctn. B Guonornum Bakmo He KoamuecTBo MHQOpPMAIMH, HO ee Ka-
~ecTBO, CMEICcH mam neHmocts (§ 17.8). :

§ 1.7. Paznenst m mertons Guodmamkm

Husag npupona, JKUBBIe OPraEU3MBI NPEACTABIAT CO00If MHOTO-
VPOBHEBHIE CJOKHBIE CHCTeMbl, Bolbmme m wmallble MOJEKYJbl, Kie-
“rOYHBIe OPFaHOHpHI, KJIETKHM, TKaHH, OPraHbl, OPFaHU3MBI, HONYJA-
Huu, GHOMEHO3BI, Guocq)epa—ypomm KOTOPHIMU JIOIFKHEL 3aHAMATE-
cA u Guonorus, u dOuodusuka.

Buoqmavma YCAOBHO IOMpPasnNelsieTcs Ha TPU 0o0JacTH: MOJEKy-
nsgpoas Guodusura, Oumodpusuka Kuerku, OHOPU3UKa CHOKHBIX CH-
creM., Jro peienue He obGg3areabno, Ho ynoono. Oxapaxrepuayem
copiep:KaEue u MeTo/Abl Tpex obGmacreit GuoduszuKU.

Monekyasipraa 6uodpusuka uaydaer cTpoeHue M (PUIHKO-XUMUYE-
‘CKHe CBoiicTBa OuoNorHdecKu (PYHKOUOHATHHEIX MOJEKYJN, UpeKEe
BCeTo OHOmMOJAMMEPOB — OEJNKOB M HYKIEWHOBBIX KHUCHOT. Jamadum Mo-
JeKyAApHoitT OMoU3UKHM COCTOAT B pacKpeiTum (PHU3MYECKHX MeXa-
HHU3MOB, OTBeTCTBEHHEIX 3a OHONOTHYECKYI0 (DYyHKNUOHAIBHOCTH MO-
JleKyJl, HaupmMep 3a KaTaJIWTHYECKYI0 aKTUBHOCTH Oearop-(bepmen-
toB. Monexkyaapaaa Omousura — Haubonee pasBUTAA OONACTD
Guodusuri. OHa HeOTHENNMA OT MOJNEKYJNAPHON GUOJOTHH U XHMHH,
Kpynnsie ycuexu B 3Toll 00MacTH HOHATHBI — Jierye U3yUaTh MOJe-
KyJAsl (paske Hamboyee CJOMKHBle M3 H3BECTHBIX HayKe MOJEKYJHI
GenkoB), 4eM KiIeTKHW aau oprammsmbl. Moxexynspmas Ouodusuxa
ONHUPaAeTCHd, ¢ OFHONU CTOPOHBI, HA OMONOrO-XMMUYECKHE NUCTHILIHHEI
(GuoxuMust, MoneKyAsApHas OmoxoTHdA, GHOOPraHUYeCKass u (GUOHEOpP-
TaHuYecKasg XuMus), ¢ Apyroil, Ha Pusnkry Manblx u GOJBMHUX MO-
Jexkyn. CooTBeTCTBeHHO 3TOMY B TI. 2 MBI PacCMaTpPUBAaeM XUMHUUe-
¢xue ocHOBBI Omoma3mku, B ri. 3 — PU3UKY MaKDPOMOJEKYI U JUIDD
Iociie 3TOro o0pamaeMcA K MONEKYJIAPHOHR OMOPU3MKe KaK TaKOBOM
(ra. 4—8).

IockonsKy riaBHBIE 3a7aul MOJEKYJIADPHOH GHOPUIMKH OTHOCAT-
¢ K CTPYKType MOJMEKYld U mX (PYHKOUOHAIBHOCTH, KaK yiKe CKasa-
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