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IpeNCTaBlicHHS ¢ HauBojee BEPOSTHOM COCTOSHHM JTHX MOJNEKYT B
pacreope. [ mocTpoeHHsT KOHGMOPMAMOHHEIX MOACSIeH HYKICOTHIAOB
1o jagubiv [IMP cnexTpockonyu OBIE MCTIONB30BAHED CIEAYIOIIME

IPpEAIIOCBIIKH.

1. ITpoToHKW3aums OCHOBaHHA JOIKHA BRI3BATH CABUI CHIHANOB
GusnexauMx rpyIl B cropoRy cnaboro mons. CTenens BIMSHHS STOH
cBoeobpasnioft “3apsaaoBoit MeTKH Ha NPOTOHLL 3aBUCHT OT PACCTOSHHA

U, CHEOBATENLHO, AET HHPOPMAIHMK O BHYTPHMOJICKYIAPHON CTPYK-
Type.

2. YBemuueHHe TeMNepaTyphl, YCKOpAS BpalleHHe BHYTPHMOJe-
KyJISpHEIX TPYNN, MIMEHNET TAKKE BeJIMYRHBI XUMHYECKHX CABUI'OR
BCEX BHYTPHMOJEKYIAPHO B3aHMOASHCTBYIOIMX IPYII, T.€. YKa3bIB4€T
Ha B3aUMOCBA3b, QOPMHPYIOLIYIC CTPYKTYPY. OCHOBHBIM YCHOBHEM HC-
TIONB30BAHUA 3TOH TPEATIOCHUIKE CIyXHT BBIOOP JOCTATOYHO MANOH
KOHUEHTpAOMH HYKJISOTHIAMHIA, HCKIOYAOMIeH MEKMONECKYIIPHOS

B3auMoJeticTere [39,80].

3. ABamu3 BeJIMYHH PasHOCTH XMMMYECKHX COBHIOB CHTHAJIOB OT
IIPOTOHOB HYKICOTHAAMHAA M CHIHANOB OT COOTBETCTBYIOIMHX MPOTO- -
HOB HYKIEOTHIA ¥ aMHHOKMCIOTE] ITO3BOJAET TIOCTPOHTE TEOMETPHYE-
CKYIO MOJETH MONEKYJIH Ha OCHOBAHME OICHKH pACcCTOSHHI MEeXTy
rpyunaMy. CnpaBenfiMBOCTh MOCHCARETO YTBEPKICHIA CIEAYET H3 H3-
BECTHEIX TeopeTmdeckux pafor Jlxoncona u [honemana [136,145].
IlepBrie nonoxendd ( B MPEMeHeHHH K HYKNeOTHaMHAaM) TpeboBan

JOTONHUTENLHEIX (PH3HKO-XUMUAYECKHX 0O0CHOBAHUH,

2-7. BiuAHNe HONKIALNA HA BHYTPHMOJICKY/ISIPHOC KOMILIEK-
¢000pazoBaHue B afiCHAINHA- (5" - N) - n-anmawaune.llpn Hanuqun &

PACTBOpE CMECH pazBEPHYTOH ¥ CBEPHYTOH (OPM KOHCTAHTHI HOHU3a~
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OUH KaXAOH H3 HHX MOTYT HE COBIIAJATh BCICACTBAE pasHOi cmocob-
HOCTH MOHW3MPOBAHHOW M HEHMOHU3APOBaHHOM (opM 0Dpa3oBLIBATEL

BHYTPHUMOIIEKY TAPHEIA KOMIUIEKC.

B pe3yanTaTe TIHATENBHONO MCCASAORAHMS HaMi NokazaHoe {38]
YTO IIPH IPOTOHH3AIWH OCHOBAHUS KOHCTAHTA CBEPTHIBAHHMA AZICHHIIH-
(5"— N ) - aumuauHa yeenudausaetca K - 3,6 K + 2,6. TonydeHusle
naHHele of) YBEIHYEHHH CTENeHH CBEPTHIBARWS NPU HOHW3AINY CBHJIE-
TEMBCTBYIOT 00 YCHIIGHHH B3aWMOASHCTBHI MEKAY OCHOBAHHAMH, KOTO-
poe JO/DKHO NpUBOIHTE K H3MCHEHUIO BTOPHIHOM CTPYKTYPYpPhI Mole-

Kyl IIGTHHYKICOTHHOB,

2-8. Onpenejaenne TepMOJHHAMHYECKAX XapPaKTePHCTHK
BHYTPHMOJICKYJAAPHOTO KOMILIeKkco0OpasoBanna. HamMu Ha ocHoBa-
HHM TeMIICpaTYpPHON 3aBHCHMOCTH XHMHYECKHX CABHIOR paspaforana
METOMMKA OTIPEICIEeHNsA TEPMOAMHAMHYECKHX BEHYHH BHYTPHUMONCKY-
ASPHOrO KOMILTEKCO0fpazoRanys ageHdnan - (5 - N} - n - auusmjmna
{40] . B oTnuyre OT 0T MEXMONEKYIIPHEIX B3aUMOACHCTRHE olpenene-
HUE TEPMOJUHAMHYECKHX XAPAKTEPUCTHK BHYTPHUMOJEKYJSPHBIX MPO-
teccoB OLL10 paspaloTaHo HEAOCTATOMHO. AHAMW3 BHINE YKA3aHHARIX
TEMNEPATYPHBIX 3aBHCHMOCTEH MPHBEN K HEOOXOIUMOCTH JAOIYLICHHA
BHYTPHMONEKYAPHEIX KOMIUIEKCOB HIBYX THIOB: KOMIUIEKCA, HE M3Me-
HEHHOTO IO/l BIHSIHHEM PACTBOPHTENA, W KOMIEKCA ¢ yHacTHEM pac-
TBOPHTENA. Bennynna H3MEHEHHMs SHTANLIIUM MeXAy HUMH pasHa 3.4
KKaJI/MOJE, T.. IIePeXoa KOMIDIeKca U3 JopMbl ¢ OJIH3KO pacionoxeH-
HBLIMH QCHOBAaHUAMHU ( BONBIIOE BIHAHHE KOMBHIEBBEIX TOKOB ) B CKOLLIEH-
HYI0 QOpMy TPOHCXOAHT ¢ 06pa3oBAaHHEM BHTPAMOICKYJAPHOH Bo,zio-

POJIHOM CBA3H.
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OH3INKO-XMMHYSCKUH aHAN3 Pa3sIHYHBIX BHYTPHMOICKYIADHBIX
_ / .
NpoLUEcCoB B afeHWIHA-(S- N ) - n - aHU3HIHHE TO3BOIHN TOAOHTH K

NOCTPOCHIAIO NCOMETPUYICCKIX MoOHeNeH HYRICOTHAaMHU OB,

2-9. Ilectpoenne reomerpuyeckux Mojaeneil HyKISOTHAIMM-

OB,

Crneayer UoH49epKHYTE, YTO (&3 (U3HKO-XHMHYECKHX HCCHEeH0Ba-
A KOHGOPMAIHOHHHIX H3MeHeHHit B ageruun- (5' - N ) - n - apm3u-
AWHE CO34aHue OOIeH KapTHHEI B3aHMHOI0 PacTIONOKEHHA OTASHBHBIX
I'pylll B JaHHOH MONEKyne npeactarasnocsk Owl He crporuM. Llens me-
TAJILHOTO U3YUEHUSA anemnﬁn-(ﬁ’- N ) - n - aHH3SHOKHA COCTOANR B TOM,
uTOOBI Ha 3TOM NpHMepe yOSOWTECA B IMPABUNBHOCTH IPUMEHEHNS BEI-
[le U3NOKEHHBIX NPEINOCHIIOK H B JANLHEHIIEM M APYTHX HYKIeo-
TUJIAMHJIOR MOIB30BATRCH TONBKO HEKOTOPRIMHU W3 AUX. Bribop naruoro
coefuHeHHs OB CHefaH BCACACTBHE HANHIHA MAaKCHMAILHOTO IO
CPABHEHHMIO ¢ JPYr¥MH HyKneoTHaamunamu addekra cOiudxernns apo-
MaTHYECKHX LUHKNOB, Habmomnaemoro B criektpax KD [29,137] u B cnex-
rpax SAMP [39]. KauecTeeHHAS KapTHHA B32HMHOTO YCPEEHEHHOIO pac-
MOTIOKEHUS. TPYLN B aneHmmi-(5- N ) - n - aHE3HIVHE npeNIoNaraeT
HAKIIOHHOE NOJI0KEHHE IIOCKOCTH BHU3NIMHA ¥ IIOCKOCTY 3ASHHMHA ©
NIOCHeNOBATEABHO YAANIAIOIMMMAICS 0T ocHoranus rpynnoil OCH;, meta
M OpPTO NPUTOHAMHE Konk(a aHu3MAuHA. JlonyvyHs xavdecTBEHHOE Mped-
CTaBIEGHHE O BHYTPHMONSKYJLIPHOH CTPYKTYpe anenunﬁn—(S’ -N)-n-
AHH3HAHMHA, OK23aJ0Ch BOIMMKHBIM NEPEHTH K KONHMYSCTBCHHBIM Xa-
PaKTePHCTHKAM H MOJYUUTE NONHYIO FeOMETPHYECKYIO KAPTHHY pacuo-
NOXEHHS OTASIBHBIX TPYNH B 3T0H MONEKye,9T0 HAMH ¥ GBLIO CAENaHO

B pabote [80].
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TpennoxeHHbli crocob nocTpoecHNA KOHGOPMAHOEHOE MOIEHH
afieHEmHA-(5- N ) - n - anusuausa 6bU1 OpHMEHSH NpY CO3MAHHK Kaye-
CTBEHHBIX T€OMETPAYECKHX MOJeNell ApYrux HyKieoTHgamuuos. Jlms
TIONTYUCHNS Ka9eCTBEHHOH KApTHHE IPOCTPAHCTBEHHOTO PACTIONONKEHHS
ApOMAaTHYECKNX UHMKIOB B anenmm{sf- N ) -AMPHOKHCIIOTX HaMH
OB HCOONE30BaNE! AAHHBIE TeMneparypHsix W pH 3aBucumocteii Be-
THIAHR XHMHYECKHX CIBHIOB JTMHUAN HOrIOMEe s IPOTOHOB OTAeNEHEX
IPYNIT MOJCKYS, 8 TAOKEe SKCHePAMERTANBHEC # pacuTHRIC JaHHBIE O
BIIMSHUH KOJNBLIEBHIX TOKOB apOMATHYECKHMX CHCTEM Ha DICKTPOHHOE
IKpaHHpOBaHue IPOToHOB Ommsnexamux rpymm {81]. Bonpoc o crcre-
MATAZAUWE KAYECTBEHHEIX I'eOMETPUYCCKHX MOAENeil OTHOCHTENEHOTO
PACIIONOXEHNA APOMATUYECKHX UMKIOB HyKneomwmun-(5- N } -
aMMHOKHCNOT Ohin PEI€H B HAUIMX COBMECTHEIX paloTax Ha OCHOBAHWH
TOABKO IKCTIEPHMEHTANBHBIX H PACHETHBIX [AHHBIX O BIUSHHH KONbITE-
BEIX TOKOB ApOMAaTHYECKHX CHCTEM HA 3MEKTPOHHOE 3JKPaHHPOBAHHE
npoToHoB Omuznexamyx rpynn [76]. Tlonydeno geTeipe THIA B3aHMHO-
0 PACHONOKEHHS OTHENLHBIX IPyIIl B HyrcneOTHan-(S”- N } -
amunokncnorax. K 1-My Tumy otHOocATCA QeHUNANAHUHOBRIE H THPO3H-
HOBBIE TPOU3BOJHKE [IYPUHOBRIX HYKIEOTHIOB; KO 2-My THIY - TPUII-
TO(haHOBbIE TIPOH3BOAHDIC TTYPHHOBLIX HYKACOTHNOB; K 3-My THILY - te-
HUNANAHUROBEIE U TUPO3UHOBLIE TIPOU3BOJAHKIC ITHPAMUIHHOBBIX HYK-
TEOTHAOB U K 4-MY THOY - TPHITOMAHOBLIE NPOH3IBOAHLIE HHpHMH;lﬁ-
HOBEIX HyKIeoTHnoB. OnHuWM M3 pe3yibTaToR HallMX HCCNeNOoBaHHH
[76,81] siBHIIOCE OOHAPYXEHHE PAsINYHA BHYTPHMOJEKYIAPHBIX CTPYK-
Typ D u L dbopm aykneotnzwi-(5- N ) -amurorucaor { ¢ d- pu6ozoii),
xoTopoe nposeagerca B crektpax IIMP mns Bcex coenunennit. Criek-
tpel IIMP D u L, - amunoxucnor una N - (Metundocdo) - D - (L) -

AMMHOKHCIIOT He pasnudaiorca. MexaHmsM Ipoleccos, UpHBOMIMINAX K



pasueiM coekrpaM IIMP auactepeomepos ( B nawHom cnyyae D u L -
nykneoTHImn-(5- N ) -aMHHOKMCAOT) B aXMpalNbHEIX DPACTBOPETENSX
xopoio u3secteH [56,70). Ha ocnosanun nammeix IIMP namu npeano-
noxeHo [81], 9to B D - dhopmax OCH; - rpynna pacoomoxena nmxe k
LEHTPY apOMATHYECKOTO MK/ AMBHOKHCTOTH 9eM B ¢Iydae L -pop,
4TO COOTBETCTBEHHO NPUBOIHUT K APYIOMY PaclOlOkKEHHIO apoma'mqe-.

CKOI'0 OCTaTKa AMHHOKICIOTEI H HyRJIEOTHI[a.

IlocTpoeHre reoMeTpHIECKHX Moaenei Hymeomnnm(sf- N)-
8MIHOKHCIIOT M HX CPaBHEHHME C MOJENEH0 a,l_IEHHJIHJI-(S'J- N)-n-
AHH3MIHHA OPHBOAUT K BHIBOJY O PE3KOM PA3NIMUHH JAHHBIX CTPYKTYP.
Ecnu B a;LCHHJIHH-(S"- N ) - n -aHEW3HAKHHE apOMATHYECKAE KOJNBIIA pac-
NONOXKEHB! MPaKTHISCKH B3aUMHO NEepNeHAUKYISPHO, TO B aJ¢HHIOBBIX
MPOU3BOAHRIX HYKICOTHAZMUAOR PacnONOMEHNE apOMAaTHYeCKUX CHC-
TeM ONMuXe K mapannensHoMy. [[03TOMY BCTail BONpoc 00 HCCISHoBa-
HAW 3aBHCHMOCTH HEKOBalEHTHBIX B3aMMOACHCTBHH apoMaTHYECKHX
LHKIOB HYKISOTHAAMKAOB OT PacCTOAHNUS MEXAY HUMH, T.€. OT STHHCT-

BCHHOT'¢ CYINCCTBECHHOI'D (balcmpa, PasIIMHAIICTO 3TH COCTAHCHHA.

2-10. 3aBHCHMOCTE HeKOBAJCHTHBIX B3AHMOACHCTBHII apoMa-

THAYSCKHAX HHKJIOB HYKJICOTHIAMHAORB OT PACCTOANNA MEXKTY HHMH,

brimn uCCnenoBaHE aCHHINI -(5’ - N )} w -apanxkuaaMHHb C
Pa3HEIM KOTHYECTBOM METHIICHOBHIX rpynu n = 1,2,4,6 Mexay apoMa-

THYECKHMY LIMKIaMu [ 78].

INocnenoBaTensbHBIH aHANW3 W3YYEHHBBIX COEJHHEHWA IO Mepe
YBEeIM4CHNA KONHYECTBa METHUIICHOBEIX TPYIIN II03BOJSET IIOHATE 3aK0-
HOMEPHOCTH, KOTOpbIe MPOSBIAIOTCA HpH COMIKCHHH apOMaTHYECKHX
cucteM. Hamu BEICKa3aHO IPEIIONIMKEHHAE O TOM, YTO B 3THX HyKJIéo-

THAAMHAAX aPOMATHYECKHE IIMKIIBI MOTYT OBITh PACNONOKEHb! B napa-
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NENBHBIX NIOCKOCTAX, OTCTOMIIMX IPYT OT Apyra Ha 3,44 A . Tlo mepe
YEEIWYCHUS METHJICHOBBIX I'PYIN (eHHNLHOE AP0 KaK B “CKONE3NT”
10 NJOCKOCTH af€HWHA, YAALTICE OT mpotoHa H-8 u npubnnxkascs k N
H; - rpymue. Ilpn stoM paccrosiHue oT (eHHUNBHOTO ocraTka Ao H-2
IIPOTOHA NOYTH He MeHsieTcs. Heboawinoe yBenugenue AeiCTBHA KOb-
[I€BEIX TOKOB aAeHHHA HA dKpaHMpoBaHHe H-2 MOXKET CBHICTENBCTBO-
BaThk 00 ONITHMAIEHOM PacIIOIOXKCHEHA aPDMaTH‘iECKHX CHCTEM B lEU],EHIfI-
nan (5" - N )- 2" -(heHHNIITHIAMHEEE, KOTOPHI 10 PacCTOSHUIO OT (e-
HUIIbHOIO pajsHKana ao r]gocq)oaMHﬂH()m .y:ma CIYXKHT aHAJIOTOM aJe-
pumEn (5 - N )- demmranapuna, T.e. B HyKreoTHmui-(5- N ) -
AMHHOKHC.10TaX [TOAXO0A apOMATHHMCCKHX aMAHOKHCIIOT K aACHHHOBOMY
OCHOBAHMI) MOXET OHTH OIMU30K K MEXMONECKYIIPHOMY MOAXOIY OT-

MEIIBHBIX KOMIIOHCHTOB.

Brmie npHBeAéHHBIE BBEIBOJE COMECTHBIX — HCCHEAOBAHMMN
[76,78,81] nmo3BONAIOT cAeaaTh 3aKMKYEHHE O cnocofax nmofxosa apo-
MATHUECKHX MOJIEY/ K TeTepoLHKiaM HYKIeOTHIOB H, IIPexAe BCEro, K
afAeHUHOBOMY OCHOBaHHIO. COTAAcHO NMOJYYEHHBIM JaHHBIM apoMaTh-
YyeCKHe IMEKNE B OCHOBHOM CTPeMATes K o6nacTh Cs - Cg aTOMOB YITe-
poaa afeHHHA. MOXKHO TIpeAmIoaraTh TAKXKE MOAXOHN ApoMaTHUESCKHX
CHCTEM K o0jacTH BONW3M NHHUH, COCIHHOEHR aTOME H-2 u H-8

4JCHHHA, NIGCKOIBKY 3TO TaKOKE "pHBE}IéT K YKd3aHHbIM MOJCIIEM.

BLiICHEHHIO DPONH THAPOMOOHEIX o0NacTelf afeHHMHOBOTO OCHO-
BAHMS IIPY HEKOBATNEHTHOM B3aMMOJCHCTBHU C apOMATHYECKHMH CO-
eAMHEHAAMH CIIOCOBCTBOBANO HCCIENOBAHFE BHYTPHMOJNEYNAPHBIX

/
NpOLECCOB B MOJIEKYINE Je3okcHaieHuaa-(5'- N ) - n - aHH3AAHHA.
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2-11. CpaBHeHHe BHYTPHMOJEKY/JSPHBIX MPOLECCOB, NPOHE-
xogguwux B pabo- H Ae30KCHPHGONPOH3IBONHEIX MOMEKYJIbI AXCHH-
ang~(5- N ) - n - aumaguna {41]. Paccmorpenue TEPMOUHAMHYE-
CKHX XapaKTePHCTHK BHYTPUMONEKYIAPHOI0 KOMILICKCOOOPA30BAHAS B
YKa3aHHBIX MOJEKYJax TIIO3BOJLIET IPEJUIOXHTE MEXaHHIM CREPThIBA-
Hug. OTpuaTentbHas BeMUUKAA W3MEHeHHS SHTANBIHYN BHYTPUMONEKY-
JISIPHOTO KOMILIeKcooGpasoBanus fesoxcHafermmi-(5- N ) - n - aHu-
suanHa ( - 3,4 KKan/MONb) CBUJIRTENBCTBYIOT O IIPEHMYIIECTREHHOM
YHaCTHH JOHOPHO-aKUENTOPHBIX B3aHMofeHcTBUH B cTaGIIH3ALIH
[AHHOTO KoMuanekca. COrnacHo reoMeTpyueckoll Moaeny agenminn-(5-
N ) - n - aHH3KIHHA PACIIONOKEHHEe [JIOCKOCTEH a/leHHHa M aHW3HAHHA
B KOMIIEKCEe DIH3KO K B3AMMHO TIEPNEHANKYNIPHOMY, OPHYEM KOIBIIO
AHH3WZMHA PACHOIOKEHO HAZ ATOMOM KHCIOpOSa PUGOSHOrO MAKNa.
TToaToMy cnenyeT OpeanolIOKHTh, YTO NMONYYEHHRIE TEPMOJWHAMUYE-
CKHE BeIMYHHB! OTHOCATCA X BIaMMOJICHCTBHIO aTOMa KHUIOPOJa PEGO-
3bl G MY - :meKTpOHaMH aHW3UAMHA. B 3TOM ciiydas CTaHOBMTCA TIOHST-
HEIM (pakT HeOOBIMHOIO PacNONOXKEHUA apOMATHIECKHX CHCTEM B aje-
Hanun-(5'- N ) - n - aHEIHIHAE , KOTOPOE OBYCIOBIEHO, ¢ OXHOM CTOPO-
Hel, HETIOCPESACTBEHHBIM COSAHHEHHEM ZHU3HIHHOBOIO KOMBLA ¢ (oc-
¢oaMHIHOH CBA3LIO, HTO OTPAHUUHBAET CBODOY NEPEMEUICHHS B KOM-
TeKce, a, ¢ APYrod CTOPOHE!, HANMYHAEM YKa3zaHHBIX JOHOPHO-
AKLENTOPHLIX BiavmoxeicTBui. [Ipu ruapododHOoM B3aMMOJeHCTBAY
apOMaTHYeCKHe UHKNLI CTPEMATCS K MAKCHMAaNbHOMY neperHBaHHfo,

T.¢. B OONBLUINHCTRE CITy9aeB pacloNaraloTcs IOUTH mapannensdo [192].

2-12. O npupoae pa3HvAa Je30KcH B pHbo NPOH3BOAHBIX
anenosundochaTon. CymecTBEHHBIM PasIuYNEM MONEKYN aJIeHH -
(5-N) - n - aHE3AAHA H nesoxcuagermmn-(5- N ) - n - aHu3HIuHA

COITIaCHO JMAHHBIM 110 H3YYEHHI) TEMIEPAaTYPHBIX 3aBUCHMOCTEH BEJIH-
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YHH XUMHYECKUX CABUIOB SABIASTCSH AOIMONHUTEIBHBIM NMPOLECC BHYT-
PHMONIEKYNSIPHORC NpeodpazoBanys B a,H.BHHJ]HJ]—(SI- N ) -n - aHE3HIH-
HE, KOTOpoe, KaK YKashlBaJloCh BEIE, BEPOATHO, CBS3aHO ¢ ofpasoBa-
HHEM BOJIOPOAHOH CBs3d. [IoCKONBKY K 3TOMY Pa3IH4Wi0 IPHUBOJHT TI0-
seneune Ol - rpynmsr B 2’ - mosoxenyH puGo3k], TO OYEBHIHO cienyeT
npegmonarate odpaioBanue BoaopogHoi ceasu N; . . . H-OC; |, ctadu-
TH3UPYOWCH a/IeHHHOBLIM LUK B HECKOJBKO OTIWYHOM OT &HTH pac-
ponoxesuH. Iloaobuoe obpazosadue BOAOPOAROH CBIAZH MOTJIO OBITH 1
B Mostekyie AM®. Onraxo TeMneparypHsle 3aBUCHMOCTH BEIHMYHH XH-
MHYECKHX CIBHTOB NpoToHOB H-2 1 H-8, moryyeHnEIe IpH ﬁccnenona-
HAH MEpexXoia CHH-aHTHW, HE ITOKa3blBAKOT HAMHYHA 3TOr0 IIpoLecca.
JlaHHBIe (haKThl CBHASTEILCTBYIOT O TOM, YTO B OTIHUYHE OT CBOGOIHOIO
Hoaxoaa Mojekyn BOAb! K atoMaM N; u npotody rpynmst HO-C, 8
AM® mnosenaeHHe THAPOGOOHOrO APOMATHHECKOro LMKIA AHM3MIAHA
BOJIH3H 3THX LEHTPOB 00pa30oBanus BOLOPOIHOHN CBA3H C PAaCTBOPHTE-
TIeM 3aTpyZHAeT MOoAXo[ K HHM MOJISKYJ BOABI B cIOCcoOCTRYST 00paszo-

BAaHUIO BHYTPHMOJIEKYIAPHOR BofoponHo# ceazn N3 ... HO-C, .

Ob6HapyXxeHRe nfjﬂoﬁnqm thakTa ofpazoBaHUA AOTIONHATENIHHEIX:
BHYTPHMOJISKYNAPHBIX BOJAOPOAHBIX CBf3cH Mo3BONSET CHOPMYIHPO-
BATH BO3MOXHYIO polb C; - OH rpynmer puo3e! pa ofpazoraHud BTO-
PUYHEIX CTPYKTYp, CTaOHIHIWPOBAHHBIX CTIKHHI-BlaUMOIefCTBHEM.
BeposTHO, H3MeHeHHe THAPOhOOHOCTH BOINIH OCHOBAHHH HYKIEOTH-
JAOB [PUBOAUT K H3MCHCHHIO TIPOIECCOB THAPATALIKH PA3THYHLIX LEH-
TPOB MOIEKYH H JaéT BO3MOXHOCTE OCYILECTBISTECA BHYTPHMONEKY-
JAPHBIM 00pasOBaHHAM BOAUPOLAHOH CBi3M, KOTOPEIE HE MOITH nleHc-
XOJAMTE U3-32 KOHKYPHPYIOUIEro B3aHMOACHCTBHA AKTHBHBIX MECT CBA-

3BIBAHHA ¢ MOJICKYIIaMH PacTBOPHTEIUL.
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06001183 IpHBeNEHHBIEC BHIIIE PE3yNbTATE, MOXKHO YTBEDXK/IaTh,
YTO U3YYEHHE BHYTPUMONEKYNAPHBIX B3aUMOJCHCTBUH B HYKICOTHAA-
MU/IAX CTABIUIO CBOEH HENbIO NOMYYHTh NaHHEIE O PACIIONOKEHHH apo-

MaTHUECKUX PAAMKAIOR BONM3H ATEHHMHOBOTO H APYTHX OCHOBAHMIA.

[lomydeHE DpOCTPaHCTBEHHEIE MOJENH a;[eHHnHJI-(S’- N ) -
aMHMHOKHCIIOT, I/le B KaUeCTBe OCTATKA AMHHOKHCIOTEL BHOPaHKI (heHU-
JaNaHHH, THPO3HH H TpUNTO(aH. [ TaBHEIM MOMEHTOM B npeﬁCTaBneH—
HEIX KapTHIIax B3aHMHOTO PACHOJOKEHHA TI'PyNN SBIACTCS BIAHMHOE
paclonoxkeHne HKIOB aJeHHHA W aMHHOKUCIOTHL. Tlocnemyroune yn-
POLIEHHABIE “TIIOCKOCTHBIE” MOJAEIH B3aHMHOIQ PacHOJIOKeHHs reTepo-
LUMKIOB JIPYTYX HYKNEOTHIOB M ApPOMATHYECKHX AMWHOKHMCIOT TIC-
CTpOEHBI B COOTBETCTBHHM C ONBITOM H3YYEHHS CEPHHM NPOHUIBOAHBIX
gaaeHnIoROH KHCNoTe. Mojeny HeoOXOOUMEl 1A COMOCTABIEHHd aae-
ai-(5- N ) -aMHHOKHCIOT © APYTHMH nyKeoTHaHI-(5'- N ) -
AMHHOKHMCIIOTAMH. TAKOE COMOCTABNEHHE CIOCOOCTRYET BBRIACHEHHIO
MPUHITAIOB (POPMHPOBAHUA BTOPHIHBIX CTPYKTYP, BKIIOYAIOMIMX AAE-
HO3WH-5' -(hocdaT, DToM Ke 3334 MOCRIUIEHO UCCASAOBAHUE 3ABHCH-
MOCTH B3aHMOJIEHCTBHS apoMaTHIECKUK IAKIOB a/IcHMHA H 6EH307a OT

HHCHHa COCOHHHUTENRHBIX METHIICHOBBIX I'PYIIIL

TakuM 00pa3oM, H3yueHHe BHYTPHMOMEKYIAPHEIX B3aHMONeHCT-
BUH B HyKJIEOTHAAMHAAX Aano odliHpHay0 MHGOPMALHIO 0 FeOMETPHH
PasIHYHOTO OKPYXKeHHA a1eHO3HHGOCPaTOB, KOTOPYIO MOXKHO HCIOJE-
30BaThL IPH H3yUeHUH O0Jee CIOKHBIX CTPYKTYD, HalpYMEp, aleH M-
(5" -3') - agennnmr -( 5 -N ) - penunananuna [204]. Hackomsko AOCTO-
BEPHO IIOJIYYEHHOE B PE3YJIBTATE UCCIEJOBAHNA BTOPHUHOH CTPYKTYPHI
aeunni-(5- N ) -aMHHOKHCIIOT TIpejicTaBleHHe O TOIXONe APOMATH-

JecKolH aMHHOKHCIOTR K AACHHHY, KOTOpPEIC ABIAIOTCH KOBAJISHTHO



CBA3AHHEBEIMH, MOJDKCH ObLI PCIUUTE aHANKW3 COOTBETCTBYIOIHHX MOHMO-

JEKYIAPHBIX B3aUMOIEHCTBHI.

PaccmoTpenue B3aHMOICHCTBUA apOMATHYECKUX PATUKANIOB MK~
HOKHCTOT M TeTePOHHKIOB HYKIEMHOBBIX KHCIOT B Gollee YCIOXHEH-
HOM BHJ€ OKAa3LIBAETCS BIONHE OOQCHOBAHHEIM, €CIH CTABHTEL 3a4aTy
HAXOK/JEHHS XaPAKTEPHCTHK 3JIEMEHTAPHOTO KOMIIIeKcoo0pa3oBaHrs
HYKJIEOTHJIA H AMAHOKUCTOTH. COTJIACHO THTEPATYPHBIM JAHHEIM TaKas
3anada OblLna He TOJBKO He pellera, HO 3a HekmodeHweM [118] B pabo-
Tax JaXe He INPHHHMAIOCh BO BHHMaHHE MHOT00OpasHe BO3MOXHBIX
B3aUMOAEHCTBHI B TTONOGHBIX CHCTEMAX, XOTsl ¢ TOYKH 3PEHHS BBISCHe-
HUSl cHeluHYHOCTH CBA3GIBAHMA ¢ HYKJIEMHOROH KHCIOTOH OelKoB,
COZIepAKALIKUX ApoMATHYECKHE aMHHOKECIOTHI, He0OXOAMMO 3HATH TEp-
MOJHHAMHYECKHE H IPYTHE XapaKTePHCTHKH 3I€MEHTaPHOTIO KOMILIEK-
co00pasoBaHHA AMHHOKHCIIOTA - OCHOBAaHMe HyKieotHaa. Kpome Toro,
€CIH TOBOPHTL O BBIACHEHHH CHeMA(GHKH MOAXOHA apOMAaTHYeCKHX
AaMHHOKHBCI0T K OTASILHOMY HyKieoTHay ( Hanpumep, K aeHo3URA-5 -
docdary) , TO B 3TOM CIIyyae TakKe HeoOXOIUME! JaHHLe 00 3/eMen- -

TAPHOM KOMIIICKS OOSP&SOBH.HHH.

2-13. MexmMoJeKyIApHLIe B3AHMOAEHCTBHA HYK/IEOTHAOB H
APOMATHMECKWX AMMHOKHCAOT. PaccMoTpeHHBIE pe3ynbTarThl 10 H3y-
YeHKI0 BHY TPHMONEKYSIPHEIX B3aUMONEHCTBHI PaiMKaioB apoOMaTHYe- -
CKHX aMHUHOKHCIOT U TETEePOLUKIOB HYKICOTHAOB TIOMOTIIH npejacTa-
BUTH TEOMSTPHIO MX BIAHMHOTO PacrolOXeHHs B BO3MOJKHLIC BHYTPH-
MONEKYJIApHEIe Tpolecchl. OHAKO, TEPMOAMHAMHKA BHYTPHMOIEKY-
JAPHOro KOMIIIEKCOO0pasoBaHUA OCTANack HeBBIACHeHHOH. Jlnus pelne-
HHS BOMpOCa © Crnocofax NoJxoAa apoMaTHYecKHX aMHHOKHCIOT K
HYKIEOQTHAY HeOOXOJHMO NOJYYHTh TEPMOZMHAMUYECKHE NAPaMETPH

HX MECHKMONCKYJIAPHOT0 B3aMOAeHCTRUA. 1O OCYIMCCTRICHG HAMK B



61

!
cuctemMax afieHo3WH-3 - docdar - apoMaTHUECKHE AMHEOKHCIOTEHL

[42,43].

TTony4eHHe KOHCTAHT PaBHOBECHS KOMILIEKCOOOpa3ORaHUS OCHO-
BAHUH HYKIEHHOBBIX KHCIIOT M APOMATHYECKHX AMHHOKHCIOT TIpen-
cTaBideT co0Ook TPYAHYIO 3a7aTy, pelileHHe KOTOpO#l ¢ NpUMEHEHHEM
M3BECTHHIX CIOCOOOB pacuéTa B pAlie CIydaeB OKa3BIBACTCS HEOAHO-
aHaunbiM |118]. Dta tpyAnocts ofycnoBiaeHa aByMs Npv4YAHAMHA. Bo-
NEPBEIX, B NOJOOHBIX CHCTeMaX HUMEKTCS TpH THIA B3aUMOAEHCTBHIL:
OCHOBAIHe - OCHOBAHME, OCHOBAHHE - AMHHOKHAC/IOTa 4 aMHHOKHCIIOTA -
AMHHOKHMCIioTa. [To3ToMy 00llice BBIpaXKEHHE I8 M3MEDSEeMOTo mapa-
MeTpa ( HaOMIogaeMoro XHMHYECKOro CABHIA) JAOJIKHO BKMIOUATE TPH
BKJI&J1d, T.€. OKA3RIBAETCH AOBOIBHO CIOXKHBIM, BO-BTOpBIX,.HCCJIEJIOBa-
HHE CaMOacCOLHALMHE apOMaTHYECKHX CHCTEM IpeficTaBlgeT TaKKe
Sonemmyro mpobacMy, B KOTOPOH pellacTes TONBKO 33/1ava HAXOXKACHHS
MeXaHH3Ma IIePBHYHEIX cTaaui acconnann. OCyLlecTRIIeHNe pacyéToB
MEXMOJIEKYIAIPHOTO B3aUMOJIEHCTBUA TETEPOIHKIIOB U apOMATHYECKHX
AMPHOKHUCIOT C HCITONLE30BAHUEM CXEMEI IIOCIeA0BATENLHON CaMoacco-
[[HAlHH HYKJICOTHIOB C PaBHEIMH CTYNEHYATBIMH KOHCTAHTAMH PaBHO-
secrd {118] ABngeTCA HEOIMPABAAHHBIM, NIOCKONBKY MEXAHH3IM IIONMMAc-

COIMAIIMH B 0DIIEM ClTydae OKa3bIBAETCA Topasfio cnoxHee [27].

Hamu ofcyxiaeHBl H BHIOpaHBl YCIOBHS, KOTOPLIE HEOOXOIHMEI
AN H3YUCHHUH 3JEMCHTApHOrO BBaH'MOIleﬁCTBHH MEXIOY ABYMA pPA3NAH-
HEIMH 2pPOMaTHYESCKAMH IMKIAMY | IS NOJOOHEIX CHCTEM ITPeIIoNeH
MeTO] OlpeAeNeHUS KOHCTAHT PAaBHOBCCHA Komnﬂexcooﬁpa:ao'fsaﬂnﬂ.
Brauane rogpobHo OBLIO H3YUSHO B3aHMOJeHcTBHE &IIBHOBHH—SW -
pochara {(AMD) ¢ MeTUIIOBEIM 3QHUPOM THPO3WHA (TﬂpOMé) B BOJIE.
Ilpu noGasnennn THposuHa K AM®D NPOUCKOOHT pacnag AUMEPOB

AM® wu ofpazoBanne kominexcos TupOMe - AM®. Korna snustame
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pacnana ainmepos AM® npeobnanaer Haj o6pa3zoBaHHEM KOMILIEKCOB,
XHMHYIECKHH CHBHI MEHSAETCS B CTOPOHY cIaboro MOMNs, 34TeM [0 Mepe
YBENH4EHNS KOHUCHTPALWH TUPO3MHA BIHAHKE OOpa3VIOMIEXCI KOM-
MIEKCOB CTAHOBHTCS OCHOBHEIM H XHUMHWYCSCKHH CABHI MEHSETCH B CTO-
poHy cribHore nond. [TogobHoe sBNeHHEe KOHKYPEHITHH JHMepU3allHy
H KOMIIJICKCOOOPAa30BaHHA y:Ke BCTPeYaiOochk B HAIIHX paboTax paHee H.
OLINO KONMUYECTBEHHO ZeTANBHO HaMu omnmrcano [44). Hanuaue MaKCH-
MYMa XapaKTePHU3YET OJAMHAKOBOE BIHNHHE IBYX Pa3HBIX NPOIECCOB.
HurepecHo, 4T0 B 370# Touke paBHOBecHas KoHUeHTpaumd AM®P me
3aBUCHT OT KOHCTAHTH KOMIUIEKCOOOPA30BaHUSA, & IOJHOCTEIO ONpeie-
TASTCS KOHTaHTOR auMepmsauur AM®. Vcnonesys AaHHEIE IIO BAMA-
HUfO Ha TIPOTOHEl THPO3WHA KONBIEBRIX TOKOB afeHuHa [150], MoxHo
NOJIATATh, ITO LEHTP apOMATHYECKOTO KOMLIA THPO3MHA HAXOAMTCS Haj
LEHTPOM ajeHHHa, Tpn4yéM rpynna CH; HanpasreHa B CTOPOHY LIECTH-

YJICHHOrO LKA ICHHHA,

TTo amanoruu ¢ naAHO CHcTeMoit ORITO ACCISAOBAHO MEKMOIe-
KyJISPHOE BIaMMOZSHCTBHE B BOJe aNeHo3uH-5 - docdara ¢ penmrana-
HHHOM U TpunTodadHoM. Kax BHIHO M3 TIPUBEAEHHBIX BRILIE JAHHLIX
HCCeOBAHHE BHYTPUMOIEKYTAPHOTO B3aMOISHCTBHA APOMATHYECKHX
AMUAHOKUCIOT W HYKJIEHWHOBBIX OCHOBAHHWH B Hyl-:neamgmn-(sf- N ) -
AMIHOKHCIOTAX MO3BOIHIIO MONYYHTEL AAHHBIE O B3aHMHOM pacnond-
KEHHH apoMaTHYeCKHX OCTaTKOB B 3THX MoJNeKynax. OnHako crenudu-
K& TMOAXO0Na aPOMATHIeCKUX AMHHOKUCLOT K HYKISOTHAY, KaK YXKe OT-
MEHYaJoCh BEINIE, MOXET OBITh BEIACHEHA TOILKO IOCHEe H&X(}H{,[['E:HPIH.
TEPMOAMHAMMHYECKHX XAPAKTePHCTHK KOMIUIEKcooOpa3oBaHus apoMa-
THYECKHX AMHHOKHCIOT U HyKICOTHAOB. TeMnepaTypHBIE BaBHCmDCTH
BCJMYMH XMMHUYECKHX COBUTOB COOTBETCTBYIOMMX BHYTPUMONEKYIAD-

HBIX KOMINTEKCOB B IIPHHNMIIE MOTYT A4Th HO,I[OﬁHyK} HH(bOpM&IIH}O. B
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AeHCTBATETBHOCTH )K€ OKA3BIBACTCA, UTO TION BAHAHHEM TEMIIEPATYPHI
IPOHCXOINT HE TONBKO PACKPHITHE BHYTPHMONCKYIAPHOTC KOMIIIEKCA,
HO TaKXe M3MeHeHHe APYTHX BHYTPHMONEKYNSApHEIX mpomeccos [40].
[TosToMy onpeneneHHe TepMOAMHAMHIECKHX XapaKTEpHCTHK obGpazo-
BAHMS BHYTPHMOJNEKYISPHEIX KOMINEKCOB HykTeotHmmi-(3- N ) -
aMHHOKHCJIOT OKa3bIBACTCS 3arpyAHUTeNbpHBIM. HewWsBecTHO Tarcke
BIIMSIHAE KOBANEHTHOM CBY2H MEXJy OCHOBAHHSMH M aMAHOKHCIOTAMU

Ha TepMOIHHAMHYIECKHEe XapaKTepHCTHKH HX B3aHMO/ICHCTBRA.

PazpaboTaHHEI HaMH METO/], OTIpeielIcHHAsL KOHCTAHT paaﬂdaecm
MeXKMOJIEKYISIPHOIO B3aHMOJCHCTBHA apoMaTHUeCKux Monekyn [42]
ITO3BONHJL IIOJYHUTE TCPMOAHHAMHYCCKHE XADAKTCPHCTHKY 3JCMEHTAP-
HEIX TPOLECCOB KOMIUIEKCOOGPA30BAHMA HYKICOTHAOB H aApOMaTHde-
CKMX dAMMHOKWUCIOT H ONPEAeaHTE MOCACHOBATEIIRHOCTL BCPOFITHOCTBﬁ
HOIX0A apOMATHIECKNX aMAHOKUCIIOT K HyKieoTHRy. [lostoMy anano-
THMHO W3ydeHHI0 cuTeMbl AM® - mermnoBeii 3dup THpo3uHA ObUH
uccieaosausl cHCTeMbl AM® - ¢ennnanamzH H AMQ - TpHnTOdaH. |

(cMm. Tab.1). Tabmuna 1.
KoHcTaHTHL paBHOBECHA KOMILTeKcoobpaszosarnd AM® ¢
APOMATHICCKHMH AMHHOKHUCIOTAMH.

e e e e e e e e e e e e i e e L e A B " Bt e . B . et et e e et e e e e . e et e e

CucrteMma Konctanra papHOBeCHS
AM® - denunananaH 27 n/Monn
AM® - MeTunmoBEIH 3¢up THPo3HAa 45 n/Monb

AM®D - TpuniTodhan 67 n/Moib
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MoXHO TTONAraTe B COOTBETCTBBY € JN@HHBIMH TaONHImI 1, uTo
fnarofaps pa3iHYHI0 B KOHCTAHTAX PABHOBECHN  POHCXONUT
“pacriosHaBaHre” Ha dIEMEHTAPHOM YPOBHE MOJICKYTOH QICHOZHH-5' -
(ocara ompenenéHHol apomarnveckoit aMUHOKWCIOTEL. [IpH YBEJH-
YSHHH KONHYECTBA apOMAaTHIeCKHX LTHKIIOB B KLKAOK H3 B3aUMOAeHCT-
BYIOIIUX CTOPOH OO0Lfas KOHCTaHTa paBHOBecUs OKaxercd Onuikod no
BEIUYHHE K MPOH3BEACHHIO 3JEMEHTAPHBIX KOHCTAHT PABHOBECHS, M
BEpOATHOCTEL MOAXO0JA Ha YPOBHE DONee CIONKHBIX CTPYKTYp HepeHuér B

BEIDOp OLIpeACNEHHBIX COCTHHEeHUH.

Ha puc. 4 npeactasiaeHa 3aBHCHMOCTE NIOrapudma KOHCTAHTEE
PABHOBECHA OT BeNHYHHE 0OpaTHOH TeMIepaTypHl AL cHcTeMel AM®
- (peHmtanannH. JaHHad 3aBHCHMOCTH HEIMHEHHA, a BEJUYHHBI H3Me-
HeHMH 3dTAnenuu (0,2 - 1,5 Kkan/Mojs) u 31'1Tp0111»11-1'( 14 - 50 ), onpe-
A€NEHHEIE HA OTACMBHBIX YYacTKaX KPUBOH, OKa3BIBAIOTCH IIOIOKH-
TeJIbHBIMH. 3ABHCUMOCTE TEPMOAHHAMHIECKHX XapaKTEPHUCTHK B3aHMO-
JedcTBES AM® ¢ QeHUIaNnaHuHOM 0T TEMIIEPATYPE] CBHACTENBCTBYET O
TOM, YTO MEXAHH3M ODPa30BaHMA KOMILIEKCA OKA3LIBaeTCA crelngu-
HBIM JU1S K23CIOT0 3HAYEHHS TEMIEPaTYPhl, T.. SABACUT OT COCTOsHUS
PACTBOPUTEN. JTO CBUJCTENRCTBYET O FWIPOPOCHOM XapakTepe B3an-
MONCHCTBHA B M3YHYCHHBIX cucteMaX. [lockonbKy rHipodobHoe B3au-
MOfieHiCTBHAE NPH YyBeMWUYEHHH INOWENH CTAIKHBAKIIMXCA HACTHI]
JOIKHO YCUAMBATECH, TO ITAM MOXHO OOBACHUTS HAaHOONBIIYIO BEITH-

YHHY KOHCTAHTHI PABHOBeCHs Lt cucteMsl AM® - Tpuntodan.
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36 3 37 iew

Pue. 4 Mamenewnne norapudnMa KOHCTAHTE paBHOBECHA 0bpa-
: f
10BAHE KOMITTIEKCa aIeHO3HH -5 - docthaTa ¢ DeHNNANTaHEHOM B 3aBH-

CHMOCTH OT OOpaTHOMN TeMIepaTypEl.



HHTepecHa NpUYUHA pasnayuyd Bo B3auMoaeicTeBHE ¢ AM® onu-
HAKOBEIX DO INIOIHaAM apOMaTHYECKHX LHKIOB QeHHIIanaHiHa H THPO-
suna. COrmacHO 3KCHEPUMEHTANBHBIM NAaHHEIM [43] BIusHME XKOILIle-
BEIX TOKCB aJ€HHHA HAa apoOMaTU4YeCKWe MPOTOHH! ITUX AMHHOKHCHOT
IpUMEpHCO OAMHAKoOBoe. bonee Toro, BO BRYTPUMOJICKYNAPHOM KOM-
AJAEKCE KaK afeHHMuI -( 5N ) - (beHHTATAHFHA, TAK K a1eHAILT -( 5 -
N ) - THpO3HHA PACIIONOXKEHHE HAA aJeHHHOM IHKIOB (heHHNanaHWHa
WIF THPO3HHA MpakTHiecKH coBnazaer [81]. HeobxoasMo orMeTwTh
TAKXKe, 4TOo Il MEXMONEKYIspHOTO Kominekca AM® - Merimosslii
3(Hp THPOIUHA H3MCHEHUE BENHYHH XHMHYECKOIO CABHEA NPOTOHORB
CH, - rpynmel ¥ MPOTOHOR B OPTO H META MONOKSHWIX KOJNBIIA THPO3H-
Ha HAXOJUTCH B TOH K€ MOCNEe0BATENRHOCTH, YTC U BO RHYTPHMONIEKY-
napHoM Komimekce [81]. CnenosarensHo, MOXHO TOBOPHTE 00 aHano-
THM BHYTPH H MEXMOJIEKYJNPHBIX B32HMOIECHCTBHI, ONPEAENSIOUINHX.
IIPOCTP2HCTREHHOE PACIONOKEHHe [HKIOR B KOMILIEKCe, H, COOTBETCT-
BEHHO, OXMIaTh JJIE OJIM3KHMX T0 CTPYKTYype KomiviekcoB AMO - MeTH-
N0BEIH 3Pup tHposHHa H AMD - deHuTanaHuH OXWHAKOBLIX KOHCTAHT
paBHOBecHA. BO3MOXHBIM OOBACHEHHEM 3HAYUTENBHOTD YBEAWUEHHA
KOHCTAHTEl 00pa3zoBaHua KoMmIUiekca AM® - METHIOBEI ) Hp THPO3N-
HA MOXET CIYKHThCTUMYJIMPOBAHHOE COIMKEHHEM AapOMATHIECKHX
cucTeM 00pazoBaHie BHYTPHKOMIIIEKCHOH BOOPOAHON CBA3H, BKIO-
qaromeil OH - rpynny THpo3HHA. BO3MOXHOCTE TAKOTO CTHMYIMPOBA-
HHA B aHAJIOTHIHBIX CHCTEMAaX noxasana namu pamee {41}, Cormacro
CTpYKTYpe xoMmrekca AM® - merunoswiii 3¢Wp TAPO3HNHA BEPOATHO
HpoucxonuT obpazonanme Bonoponkol crmsu OH - rpyIIsr ¢ OHEM B3

GTOMOB a30Ta AACHHHA.
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Taxum obpazoM B pe3ynbTaTe STHX HCCNENOBaHHi cledyeT roBo-
PHTE O rEApodebHOH HpHpojAe B3AHMOACHCTBHA H YCTAHOBNEHHE ITO-
CIIENOBATEIBHOCTH BEPOATHOCTEH NOAX0Ja K HYKISOTHAY B CHCTEMax

ApOMATUMECKas AMHHOKHCIIOTA - BIeHO3HH-5' -ocdar.

2-14. Mexmonekyasipible BiaHMoJelicTBUS anenosnHgocda-
TOB ¢ HENTHIAMH, He COACPKAIHME APOMATHIECKHEe AMHHOKHCIIO-
Tl B3aumMogeHcTBHE HYKICOTHIOB ¢ HEAPOMATHYECKHME aMHHOKHCIO-
TAMH H¢ IPHBOAMT K 3HAYMTENBHBIM H3MEHEHMSM B crexrpax SAMP.
Veunenve 3deKta CBA3BIBAHMA B ITHX cHcTeMax Habmonaercs mpw
YBEIAYEHAY KONHICCTEA MOHOMEPHEIX SHHUL B OAHOM H3 KOMIOHEH-

TOB.

M3 1ByX OCHOBHHIX BHJOB B3aMMOAeHCTBUS - IHipo¢oOHOro
“CTIKMHET - B3aUMOICHCTBAA H KYHOHOBCKOPD (B3aWMOIEHCTBHE 3aps-
EHHBIX Tpymr) HPH o0pazoBaHUM KOMIUIEKCA HYKICOTH] - TENTHN
“CTIKHMHT” - B3aMMOACHCTBHE OKA3BIBA€TCA OCHOBHEIM HPH HANMYHH
OOJIBIIEr0 KOMMYECTBA apOMATUYECKHX aMHHOKHACIOT B IIENTHAE, & IIPH
OTCYTCTBHM HAM HX HE3HAYMTENSHOM KOMHUECTEE OCHOBHBIM R3AHMO-
neiicTBueM, CTabUIM3HPYIOIIMM KOMIUIEKC, SBISETCS B3aMMOJEIICTBHE
PAIHOMMEHHBIX 3apsKeHHBIX rpynn. HM3BecTHo, ¥TO 3apAfOBBIE B3aH-
MOZEHCTBHS B accomyarax Genox - HYKIeoTH HIM NenTHNA - HyKJIeHHO-
Bafd KHCI0Ta HOposBaaiorcs B crekTpax AMP tonasko mpH Hamuauu
GONBLIOT0 KONHYMECTBA 3apAfoB XOTS OBl Ha OJAHOM M3 KOMIIOHEHTOB,
T.e. B JAHHOM CJIydae, KOoI7la OJJHH M3 KOMIOHEHTOB IIOJHMEp. JT0 He-
TPYAHO IOHATh, €CTIH YIeCTh, 9TO d3MeHeHHd B cnexrpax SIMP ornens-
HBIX KOMIIOHEHTOB 6YAyT IIPOHCXOANTE B TOM CIIy4ae, €ClH KOHLEHTpa-
g o0pa3syoiUXci KOMIUIEKCOB JOCTATOYHO BelHKa. BeposTHo, Se-
MEHTapHOE B3AHMOACHCTBMC TapHl pasHOMMEHHO 3apfXKCHHEIX FPYIN

HEAOCTATOTHO CHIIBHOL, YTOOEI TIPHBECTH K 3aAMETHOH KOHHEHTPaL K
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accouuaros. KpoMe TOro, B3aNMHOE BIHAHHE 3apAHOB B KOMIUIEKCE HE
OPUBOAWT K 3aMETHOMY M3MeHEHHIO BeJIHIHH XUMEYECKIX CHABHI'OB OT-
LCNBHEIX I'PYIIL B PE3YNBTATE AOCTATOYHO YAANEHHOTO PacloNoKeHHA
3apsJa NoAoHeIIel MONeKy el MO OTHOIISHHUIO K TeM IPyTinaM Iepboit
MOJIEKYINE], IPOTOHBI KOTOPERIX HE 0OMEHUBAIOTCH CO CpB,E[DfI. B ornpuue
OT B3aHMO/IEHCTBHA PasHOHUMEHHO 3apiKeHHBLIX PYIN MONEKyd, obpa-
3YIOIIHX KOMILIEKC, B Mpolecce KOTOPOTO CaMH pearHpyiomme r‘pynrﬁ.x
(}6MGHHB¢‘:IH)TCH, KaK MpaBUNO, NpOTORAMH CO Cp&,[l()ﬁ H HX HEMOCPEOCT= |
BEHHOE BIBIHNE HA BEIHYMHE XMMHYSCKUX CABHIOB CBOMX MPOTOHOR B
cnektpax SIMP B OGLIIHEIX yCIOBHAX He HabmromaeTcs, “CTIKHHT apo--
MATHYESCKUX HHKIOR AaéT BO3MQKHOCTS OCYIICCTRUTE BAMSAHYAE KONbLIe-
BBIX TOKOB 3THX ITHKJIOB HEIIOCPCACTBEHHO HA apOMATHUCCKUE HpOTﬂHH
BIAHMOIEHCTBYIOIIX KOMIOHEHTOB. 1103TOMY HeOOXOXUMEIM YCIOBH-
M OGHap}f}I{EHHH BIaNMHOI0 BIIWAHWA MOJICKYJI IIPH H3YYECHITH METOAOM
SIMP cBA3LBaHMA HYKISOTHAA H IENTHIA 34 CUET BIaHMOJEHCTBHS HX
3APOKEHHBIX TPYIN ABIAETCA OCYIIECTBICHNE CONMKEHNS B KOMILICKCE
3aPSDKeHHBIX TPYHII © HeOBGMEHMBAIOIEMHCS €O cpefol MpOTOHAMH,
OIIEBI/I,[[HO, HTO B 3TOM CJIy4Hae HE NONKHO OBLITE TAKOrO PaCI'IDJIO)I{eHHH_
OPYTHX 3apAKCHHBIX TPYIII 6;[Hor'o M3 KOMIOHEHTOB KOMIUIEKCA, KOTO-
poe NpHBOAHNIO OB K HpoTHBGHOJm}I{HoMy BIIMAHUIO 38PANOB HA HEOD-
MelIHBaIOIAECHd TPOTOHK BTOPOT0 KOMRIOHEHTA, T.€. BIHAHHIC, CHH-
MarouieMy 3QpeKT OCHOBHOIO 3apsia, YYacTBYIOWIEro B O0pa3soBaHHM
HOHHOM CBI3H. DTO eCTECTBEHHOE YCIOBHE HAOOIEHHA KYNOBETOBCKOro
B32MMOZCHCTBHA HYKICOTHIOB W TenTHROB TpebyeT meped MOCTaHOB-
KOl TAKOTO HCCTeNOBAHHA NPENCTABNEHHS O KOH(OPMARMOHHOM CO-
C.;,TOHHHH Y JaHHBIX 0 B3aUMHOM PACIIONOKEHNH OTACIHLHLIX I'PYIIH

KaxK HYKNeOTHIA TaK H ITeIITHIA.
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HaM npesacrasisaiocs BaXKHBIM JJIA BRIACHEHUS POSH KYIOHOB-
CKHX B3AUMMOJEHCTBHH B MHOTOOOPa3HE MEXMOICKYAPHEIX MPOLECCOR
afeHosHGochaTOB OOHAPYKHUTE W H3IYUHTE HoZeOHOE B3auMOJEHCTEIE

MEKIY mentuaoM 1 AMO.

B xavecTBe menTraa Hamu Oblia BhIOpaHa MOJIEKyNa IyTATHOHA
(TpEnenTHa), B KOTOPOH NMpH HOPMANBHEIX 3HaYcHuSX pH npHCYTCTRY-
FOT KaK IIOJIONKHTENBHO, TAK U OTPHLATENLHO 3aPSIKEeHHBIe TPYIITEL. BEI-
GOp rIyTaTHOHA JOCTATOYHO MPOH3BONIEH 33 HCKIIOUEHHEM TOTO (aKTa,
4TO 3Ta MOJIEKYJIa HeIOCPeACTREHHO PYHKIMOHUPYET B OHOIOTHUECKUX
crcTeMax [84,86]. B otmaune ot kondopmanun AM® B pacTBope, JasH-
HbIE O KOTOPOH OBIMH HAMH IOIYYECHBI PaHee H PACCMOTPEHB! BBINIE,
KOHOOPMALMIO INTyTATHOHA B BOJE HeoOxomuMo OpUIO HoapobHO HC-
CNefloBATh, UTOOH! ONpPE/IEnATh CBOBCIHBIE NOTOKHTENBHO 3apsHKeHHKe
aMHHO-TPYIIIEL, KOTOPhle Haubollee MOABEPKEHBl B3aUMOACHCTRHIO ¢

OTPHIIATENHHO 3apsHKeHHRIME hochaTHrME rpynaMy AM®,

JIloKa3aTensCTBO CYLIECTBOBAHUS MOJEKYJBl IMYTAaTHOHa B CBEp-
HYTOH QopMe, cTaOHIN3ApOBAHHOH KYITOHOBCKMM B3aHMOZEHCTBHEM
KOHIIEBBIX Pa3sHOUMEHHO 3apsIKCHHBIX aMUHO H KapOOKCHIBHON rpyIl,

ocyIecTRIeHO HaMu B pabote [45].

OLEHKa 3HAYeH s KOHCTAHTEI PABHOBECHA KOMIITEKCOBpA3OBaHHs
rayTaTioHa ¢ AM® ¢ yuéToM Beex CYLIECTBYIOUIUX B IAHHOMH CHCTEMe
TPOLecCOB accOLManyH ORIIa OCYMIECTBICHA , HCXOMA ¥3 CIECIYIOLIHX
npeancnoxeHnit. ECH yMeHblieEHe AeHCTEHMA 3 eKTHBHOTO OTPHIIA-
TeNbHOTO 3apada (ocharnoit rpynnsl AM® npoHcxXoguT BCIEHCTBHE
coznanua QG PeKTHBHOH NONOKATEILHOH 000M04YKH BOKpYT ¢ocdaTa
NpH Kominekcoobpaszosanuy AM® ¢ ryTaTHOHOM, TO MOXHO CYHMTATh

JcHCTBHE TOOKHTEIBHO 3apaKeHHoH chepsl (obonouka BOKpyr goc-
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daTHOM rpynnel nomxHa OBITH OMH3Ka K chepuiecKoil) paBHBIM AEHCT-
BHIO TOYEWHOTO IOJOKUTENBHOIO 3apijia, pacrojoKEHHOro B LieHTpe
chepri. B stoM cmyuae sddext KoMiuexcoobpasoBanus ocdarHoi
TPYIIBI ¢ IITYyTATHOHOM JONKEH ObITh CXOXHM € adubeKTOM YMeHbL1e-
HuA 3apsna gocetparta. Homxon onHozapsokeHHON rpynnbl rIyTaTHOHA
COOTBETCTBCHHO NpPUBEnET K YMEHBIICHUIO NPHMEPHO HA BIAVHMILY 3a-
paaa docdra. CnenosaTensHo, W3IMEHSHUE BEeNHIHHEL JKPAHUPOBAHUA
nporoHa H-8 AM®D nprm kommnekcoobpazoBaHHH ¢ TIYTATHOHOM
AOMKHO OhiTh OAU3K0 K M3MEHEHHIO SKpaHHpoBaHusa npoToHa H-8 npu
TATpoBaHkd (ocdarTHoil rpyNnbl, 3Ha4eHHe KOTOpOro GELIO HAMM H3-
Mepeno { 18 ru). HcnonsiopaHHe ZaHHOIO 3HAYEHHA IO3BOJIHIO OLE-
HIATh KOHCTaHTY paBHOBeCHA KoMIuekcooOpazoaHua AM®P ¢ rayra-

THOHOM ( 0,23 1/MOIB).

Taxas Besn4yruHA KOHCTAHTH! 3HAYHTENBHO OTIWY4ETCH, HAIDH-
MEp, OT KOHCTAHTHI paBHOBeCUA KoMruiekcooOpasoBanns AM® c apo-
MATHYECKUMH aMHHOKHCHOTaMH { 45 1/MOJB), T. €. BIaHMOJelCTBHE
MEXAy 3apSUKeHHBIMH [PYNIaMH ¢ladee “CTPKHHAT” - BIaHMOZCHCTBUA.
B KadecTBe MOJOXKHTENBHO 3apsHKeHHON IPYNNEL B MONEKYyte TIyTaTHO-
Ha MoxeT 6brTs NH;™ mna NH,' - rpynna. B coTBeTCTBHH C© IONy4eH-
HBIM TIPEACTABJiCHUEM ¢ KOHPOPMAHOHHOM COCTOSHHH I'IyTaTHOHA B
BO/IE, HA HAMI B34, Donee npeNmrOITUTENRHOR 1 B3aHMONEHCTRBHA C
thoctaTom oxaseisaerca NH,' - rpynina, mocKkonsKy B cBépHyToﬁ thopme
BOJIM3E HTOY IPYINE! HAXOMUTCS TONBKC OJHA OTPUIATENBHO 3aPMKeH-
nast rpymna ( NH;' - rpynma ¢ fIByX CTOPOH SKPaHEPOBaHA OTPHLUATENE-
HO 3apsDKEHHBIME KapOOKCHNBHBIME TpyIIlamu). ECNH HE HCKIIOUYATH
BOSMOXKHOCTY B3arMogeiicTsus ¢ NH;* - rpynnoi, To cropee BCEro Ta-
KO€ B3aUMOJISHCTREE JOKHO NMPOHCXOANUTE B paieépRyTolt dopme Mo-

JIEKYIIBI LIIYTATHOHA. 310 YTBCPKJICHHE DKBHBAICHTHO TOMY, YTO B3aH-
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Mofelicteue docdara ¢ NH;' - rpynnoit npuseséT K pasBopaTHBanmio
MONEKYILI rMyTaTHoHa. OHaKo HeoOXOAHMOCTH HOMOMHATENbHOM 3a-
TPaTLl YHEPTUH Ha PaCKPHITHE BHYTPHMONECKYIAPHOIO LMKIa pH BBE..H-
moaeiteBun ¢ NH;' - rpynnoii ceuierenseTyeT o 60blel BeposSTHO-

¢TH B3auMogeicTRus docdata ¢ NH,' - rpynnoit.

Taknm OﬁpﬂSOM, peSyHBTaTBI JAHHOT'C MCCNCHOBaAHWA YKAa3bIBAIOT
Ha peaThbHOCTH TPOIECCOB csﬂa'maaﬂm OTHENbHEIX HYKIEOTHAOB U He-
apoMaTHIeCKAX aMUHOKMCIIOT H IEeNTHIOB 34 CUST KYJIOHOBCKOr'G B3aH-
MOJIEHCTBUS pa3HOUMEHHO 3apssKeHHRIX rpynmn. BeireacTere TOro, 4To
BEIIMMHITEL KOTICTAHT PABHOBECHS KOMILIEKcooOpasopamia AM® ¢ He-
apOMaTH.IIeGKHMH AMHUHOKHCNIOTAMH 3Ha4YHUTEIIBHO MCHEIIIC YEM BEITHYH-
HBl COOTBETCTBVIOIIHX KOHCTAaHT B cHCTeMax AM® - apoMaTHuecKkas
AMUHOKHCIIOTA, TO, BEPOATHO, CIECAYET IIPEAIIONMKHATE H pasluyHbIe
OroxuMuYecKie PYHKUHH 3TEX B3armogedcTbai. [lo ramemy MHEHHIO,
CTPYKTypa oOpa3yrolNXca arperarcs, B IEPBYK) O4Epenb, JCIDKHA Of-
peaensaTbes B3aHMOJEHCTBHEM MEXAY HUMEIOIUMMHCA apoMaTHYSCKHMH
LMKJIaMH, HATPABMMIOMUMYE yiopaaouuBarne yactu. [loche ocymect-
BIIEHHS JTOTQ I[EPBHYHOrO PACIIOIONKEHHS YAcTHI[ B KOMIUISKCEX ITA
TOUHOH B3AUMHON OPUEHTAIMK MONEKYI GyIyT Urpath pois Gonee cia-

Oble B3aAMOIEHCTRHA, TAKHE KAK KYJIOHOBCKHE,

WckmoueHneM B MpeAnaraeMoil IoclefoBaTeNhHOCTH B3aHMO- |
AeiicTBHE sBISeTCH CIIy4al, KOIla YHCIO B3aMMOISHCTBYIOINX pPasHo-
AMEHHO 3apsCKeHHBIX IpyNIl 3HAYATETRHO OONLIIE YHCIR KOHTAKTOR
apOMAaTHIECKHX CHCTEM. 1OrAa ONpeAelAlommM GakTopoM 6yaeT Kymio-
HOBCKOE B3aHMOJeiCTBHE, ITOCKONBKY KOHCTAHTA CYMMApHOTQ CBS3bl-
BAHHI BCEX 3apSIKEHHBIX IPYIIN OKakeTca GoJbIne KOHCTAHTH paBHOBE-

CHA CYMMAPHOr0 00Pa30RAHUA KOHTAKTOB aPOMATHYECKHX ITHKIIOB,
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Hccnegosanne B3aUMONCHCTBHA MONOKUTENBHO  3apSIKEHHBIX
I'pynn NeNTHAOB ¢ OTPULATENBHO 3apskeHHo# ocdaTtHOH rpynnoi
AM®O pononHseT oOUYIO KAPTUHRY HEKOBAJZESHTHBIX B3aUMOJCHCTRUA C

aneHo3uHQochaTaMu.

IlpeamecTBylole AAHHBIE MO3BOIAIOT CO3AaThH 00HIee mpend-
CTaBJIEHHE O COCTONHAM aAeHO3IHHPOCPATOB B BoAe # 00 MX CII0co0HO-
CTH K HCKOBAaJCHTHBIM BSaHMO,HEﬁCTBHHM ¢ pa3iHIHBIMHE COCOHUHCHHA-

MH.

BElReauM OCHORHBIE MOMEHTHl B 3KCIIEPHMEHTAIBHEIX Pe3ynbTa-
Tax, AO3BOMMIONIME ONKCATh PeAIBHYIO AHHAMHIECKYIO CIPYKTYPY ane-
HO3uH-5 -dochara, KOTOpas NPOABISETCA NPH DOJIXOJE MOAEYsH, Co-
AePKALMX aPOMATHYECKHE CUCTeMBl. COTIAcHO TeOMETPHYECKOH MO-
nenw a,ueﬂnﬂﬂn-(5f- N ) - n - aBM3MIMHA TINOCKOCTh @HA3WIMHA NEpPIIeH-
AHKyIApHa TITOCKOCTH aJeH#HA U CONpHKacaeTcs ¢ Hell BOmMsM ato-

Ma C - 6 rerepouukna.

B anenﬁmﬂ-(s’- N ) -OeHzunaMuae VTHHEHHE IIeTIH, CBI3LIBAIO-
mieil rereponMkn H DeH3oN 3a c?IéT JjobaBAeHHs OpHOMN rpyrnibl CH,
MEXKY ATOMOM 430Ta H apOMATHYECKHAM KOIBLOM NPHBOAUT K BEIXOXY
APOMATUIECKOTO Konma Ha re*repouu'lcn Hag atomoM C-6. OpHako, 31a
[IPOMERKYTOUHA Kompopmauﬂa eLI€ He TO3BONAET HAKIANBIBATECA apo-
MATUUECKHM CHCTeMaM. Koaslno OeH30MA HaXOJHUTCd Kak 0wl Ha ﬁo-
BEPXHOCTH IJIIHICOHAA (BepHEe, KAKOro-TO aHajora JJUAHMICOMZA Bo-
KpPYT OCHOBAHMs HYKJIEOTH A, OCKONBKY €10 MOBEPXHOCTb CORNALAET ¢
H30IIOBEPXHOCTHIO KOABIEBLIX TOKOB aNeHHHa, T.e. ¢ TaKoH NOBepXHO-
CTBIO, HA KOTOPO#l BAMSHWE KOJBLEBBIX TOKOB aJleHWHa DﬂHHaKOB{)e;.

Mocaeayouiee yBeAMUSHAE HACA2 METHICHOBEIX IPyNIT CHOCOGCTBYET
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BEIABMOKEB IO OSH30ILHOTO KOABLA HA IUIOCKOCTE MeTEPOIHKIIA H faih-

HellleMy ero NpoJBUKEeHHIO B Hanipasienun NH; - rpymib:.

Teomerpus anesuman-(3- N ) -aMUHOKHCIOT ¢ APOMATHYECKUMY
paJHKanaMH, ¢ OQHOH CTOPOHEL, MOATBEPKAAeT Pe3yIbTATH HCCIEHOBa~
HUS KOHQOPMAIHA aJeHunun-(5- N ) -6eH3u1aMuIos, a ¢ Apyroii cro-
POHE! HagT J0M0NHUTELHBIE CBEAEHHs 0 CBOMCTBaX aneHo3nHochaTa.
Agerrmin-(5- N )-QeHHIANAHRH HMEET KOHDOPMALMIO, CXOAHYIO ©
amenmwmn-(5'- N ) -BeH3MnIaMHUIOM, MPHYEM METHIMPOBAHHAS KapboK-
CHJIBHAS TPYMa pacionaracted Hajl eHHABHBIM KOAbLOM, NPeROCTaB-
717 BO3MOYKHOCTE OCYHIECTBHTh HEITOCPECTBEHHBIH KOHTAKT apoMaTH-
YecKHX creTeM. lloaxon (eHunaiagHa PN MEKMONEKYARPHOM B3aH-
MOAEHCTEMU ¢ AM® IPOHCXOAUT B COOTBETCTBHEU ¢ NPeICTABAACHHAMYU
O BHYTPHMOJNEKYJAPHEIX B3aWMOJCHCTBUAX B aJIeHUIHI-( 5- N )
$erunananune. CylecTBeHHAM J0DaBIeHAeM B KOH(MOPMALIHIO METH-
nosoro s@upa anenman-(5- N Wruposuna, xotTopas GakTHIECKH oKa-
3aMach MASHTHYHOH ¢  KOHd{opManueH anemunun-(5- N )
dienunanandya, CnyxHT obpazopaiHe BogopoaHo# ceazu OH - THpO3H-
Ha ¢ aToMoM azota N - 7 anenuna, moxasanHoe s cucreMe AMO + me-
THI0BEIH 3(up THpo3uHa. [logxoa TpunTodaHa K aieEHRY KaK BHYTpH-
MOAEYAAPHO, TAK ¥ MEXMOJEKYJIIPHO NPOHCXOHAT BOmu3n atoma C-6,
npuuém Tpuntodad CTpeMHTCA K AJCHHHY TIECTHWIEHHEIM KOIBIOM.
TaTdunenElil HHKT TpENTO(ana pacnonaraerca Hax ofnactelo ot H-8
a0 C-6 apenipa. PacnosokeHue IIOCKOCTEN apOMATHYECKHX CHCTEM B
koMruiekce AM® - apoMaTHdecKas aMHHOKHCIOTZ ONH3KO K Napal-
nensHoMY. OIHAKC MBI HE TOMBKO HE MOXEeT YTBEPHialhk 0 CTPOro Ha-
panIeTsIoM PACTIONOKEHIH apOMaTHYECKIX KOMNell B KOMITIEKCe, HO Ha
OCHOBAaHMI 3KCIICPUMEHTANBHEIX AAHHBIX AONKHBI UPHIHATE [IPAKTHYE-

CKH BO BCEX CIIyYaAX HUJIHYHES OTKJIOHEHHH. Cos,uaé‘mg BIICIATIICHUE,



74

gro 00macts C-5 - C-6 ajgeHwHaA sBNsgercd Kak DRI MIMPOKOH “INennio”
UL NIoAX0Aa THAPOQOOHEIX Ipynn (B JAHHOM CIYYaC apOMATHYCCKHX
cueTem). BzaumoneiictByromnii ¢ AM® apomartruecknii IHKI GombIe
no pasmMepam geM obnacts C-5 - C-6, moaroMy MBI HabmoxaeM TONLKO
3aX0/ B 3TY “luens” 9acTu KoMbla. C GUIHKO-XHMHYECKOM TOUKH 3pe-
HUS 3TO MOXKHO MOHATH, €CIIH MPEJCTaBHTh, YTO K LEHTpaM 00pasoBa-
HUS BOJOPOJHOR CBA3H B MONlekyAe AM® (B reTepolukie - aTOMBI a30-
Ta) NOAXOIAT MOJIEKYIEL BOJIbl, KOTOPBIE HE JIAI0T BCEH MIOCKOCTH TO/I-
XOSIINErD ApOMATAYECKOTO KOMbiiA PACTIONOXUTEHCSA Ha TIIOCKOCTH ane-
unHa. Tak xak B omnacta C-5 - C-6 (a raxke BOMm3w auaum H-2 ] H-
8) He clleAyeT OXHAATE O0OPAI0BAHUA BOJOPOAHEIX CBI3EH ¢ p'acmopn-
TEJIeM, TC B3auMoAeHCTBYHIHNE ¢ AM® apomaruveckuil LUK B 3TOM
MeCcTe MOXKET JOHTH A0 CONPHKOCHOBEHNA ¢ reTepolnkioM. (O9eBHIHO,
4T0 YKasaHHble (aKTOPbl OKA3BIBAIOT CYINECTBEHHOE BIUAHHAE HA OpH-

eHTAIIHIO MTOCKOCTEH ApOMATHUYECKHX CUCTEM.

Hanuvne MeTHIHpoBaHAOH KapGOKCHNBHOW TPYIIIIE aMHHOKHC-
JIOTHl BNHAET HAa B3aHMHOE DACIOIOKEHHE APOMATHUECKHX KONEL B
xomrutekce. C 0JJHOM CTOPOHBL, ATO JAJ0 BOIMOXHOCTE YKA3aTh HA Me-
Xamu3M pasiuaus B KoHQopMaumax D 1 L opou3BoubiX aXeHHIHI-
(5'- N ) -aMMHOKHCOT, C Apyroi CTOpOHE), JaHHEIH BEIBOJ CRHETENb-
CTBYeT 0 NaOHIFHOCTH BaHMHOIO PaclloNOXeHHsT apOMATHYECKHX CHC-
reM. Henesst yTBep»KAaTh, 4TO HallcHHOE B3aHMHOE DacIlONOKEHHE
ITUK/IOB B KOMIJIEKCE OCTAHETCA TAKHM K€ IpU H3MEHEHHH OKpPYKaro-
mieif cpearl. Jlaxke NpH TOSBICHKU BONM3W KOMIIEKCA ApOMATHYECKHX
CHCTEM B BOJC MOIEKYJ, KOTOPHIE MPAKTHYECKH OKA3BIBAKOTCS HHEPT-
HEIM¥ [10 OTHOIICHHUIO K CTBIKYIOIIMMCS [TMKJIaM, CTRIKUBKa OyIeT Ha-
DYIIATHCA, €CITH MPHCYTCTBHE ITHX MONEKY]I M3MEHHT TEApohoOHOCTE

OKpy’Karollell KOMIUIeKC Cpesl. HenocpenctBeHHoe elicTBIe MOTICKY
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BOJILI HA KOMIOHEHTHI KOMILIEKCA H3MEHUTCS W, KPOME TOI0, H3MEHHTCH
COOTHOINEHHE KOHKYPHPYIOLUMX fIPOLIECCOB MEKMONEKYISIPHOTO 00pa-
30BaHHA BOJOPOJHOM CBAZM € MONEKYIaMH BOJH H BHYTPUMONEYIAPHO-
ro obpa3osaHuA BOAOPOAHOH cBa3d. JlaHHEI (akT, ¢ OgHON CTOPOHH,
OOBACHHI TIPHPOY PazIHUKA pu00- M AC30KCUPHOOIPOH3BOTHEIX afie-
HO3UH(OCHATOB, ¢ APYrod CTOPOHEI, TTO3BOAMI PACKPBITH COOTHOLIEHKE
pa3NHYHBIX OPOIECCOB NPH (JOPMHPOBAHHH BTOPHUHOH CTPYKTYPH ¢

yHacTueM ajieHosuHbocharos.

CornacHO Mony4YeHHBIM B padoTE 3KCNEPHMEHTANLHEIM JaHHBIM
OCHOBHBIM IIPOLIECCOM, COCJAHHAIOIMM B BOJHCM PacTBOPE MONEKYHBI
afenosuH(octhaToB H Apyrue apoMaTHdecKde CHCTEMbl B NEPBHYHBIC
arperatel, ssiagercs rujppohobHoe BraumoxeiicTBue. IlosBnenune rux-
podhoOHE% arperaToB MOIIEKyJ CrocoOCTBYET NPOTEKAHHIO BHYTPH 3THX
KOMITIIEKCOB MponeccoB oOpa3oBaHUd BOAOPONHOH CBA3M W, BEPOATHO,
AOHOPHO-AKUENTOPHRIX B3aUMoJeHcTBUH. llostoMy crpykrypa kom-
IIEKCOB OTIPefeNseTcs KAK BHEIIHHMM, TAK I BHYTPEHHHMH (lKTopa-
Mi. Buewnue rugpodobreie B3auMO/IeHCTBUS OnpeIenéHHEM 00pa3oM
ﬁanpaBJIﬂ}oT MOJIEKYJIEE B aTPEr4Thl, BHYTPEHHHE MPOIECCHl TPHBOIAT K
TOYHOMY B3aHMHOMY pAcIIONOKEHHID MOIEKYN B KoMmimiekce. s ajne-
Ho3uHDochaTOB HampaBIcHHEe THAPOGoOHOrO B3aHMOJEHCTBHA MOJNE-
KyJI ONpeAe/ieHO B oCHOBHOM obnacThio C-5 - C-6 aromoB aneHUHa (a
TAKXe, XOTS ¥ B MeHbInel mepe,o0nacteio Mexay H-2 u H-8 Baons mm-
HYH, COeANHIIONIHEH STH aTOMb1). YIIOPAOUMBAHUE BHYTPH KOMILIEKCA
apoMatnyeckux cucteM ¢ AM® npoucxonur 3a ¢4ér oOpazoBaHHS BO-
nopofHerx ceased N; ... HOC,;, N,... HO-R (R - nanpumep, oc-
TATOK apOMATHYCCKOH AMWHOKHUCIIOTEI), H, BEPCATHO, 38 C4ET JOHOPHO- |
aKienTopHsIx B3auMopeicreui (N ... P mm IT .. . II B3ANMOJIEHCT-

BHd). YKa3aHHAad IIOCHeNOBATEIBHOCTE B3aHMOJEHCTBAM OKAa3kIBAETCA
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IOJE3HOH IpH paccMOTpeHHH caMmoacconudanny AM®, Iloasrenre He- -
OKHMIAHHON CTPYKTYPBI TETPAMEPA B BUJIE “YeThPEXYTOJEHOM 3BE3TH",
KOTOpas yOBIETBOPSAIA SKCIEPHMEHTANLHEIM NaHHEBIM, CTAHOBATCSH
MOHATHEIM ¢ TOYKH 3peHHA .CTaGHJIHSaIlHII ONpeNCAEHHOI CTPYKTYDH
accoiiyaTa BHYTPHKOMIUIEKCHBIMH B3aWMONeHCTBHSIMH, B oTimuune or
CTONKH K3 4-X HYKIEOTHJIOB (BLICOTAa CTOIKH {IPHMEPHO B J[Ba pa3a
Conbime e¢ puameTpa), B KOTopoﬁ JNOMONHHUTERRHON cTabunH3alum
CTPYKTYPH HE IIPOHCXOAHT, B TETpaMEpe THMA “3Be3Ha” TpH odpasyio-
UIMX CTONKY THAPOGOOHEIX KOHTAKTa MEXKIY OCHOBAHHAMHE 3aMEHSIOTCH
Ha ueTwIlpe Gonee cnabrix THAPOPOOHLIX B3AMMOASHCTBHI MEXKTY OC-
HOBAHUAMH H, KPOME TOr0, BOSMOXKHA JOTIOHHUTENRHAS CTAOMTH3AIHS
TAKOTO ACCOIIMATA 32 CUET 00pa30BAHHA YETHIPEX BHYTPHKOMINIEKCHBIX:
BOJOPOJHEIX CBsizeil. B TpeanoKeHHOH CTPYKType TeTpaMepa 3TO MOX-
HO OCYIIECTBHTE 3a CY&T BOAOPOAHEIX cBa3eit NH, -rpynil ageHUHOBBIX
ocHosauull. Hamvyre ynopsnodHBAIONIAX BHYTPHKOMIUIEKCHRIX BO3-
nelicTBUH, HApANY ¢ COOTHOMIeHNEM rUApodoOHEIX obnacTell U neHTPOB
0Bpaz0BAHMA BOJIOPOJHEIX CBA3E€H B MOJICKYNAX MOSKET OKasaThes OC-
HOBHBIM (DAKTOPOM, ONPEAENAIOIINM BTOPHIHYIO CTPYKTYpY B apoMa-

THYECKHX CUCTEMAX H , B YaCTHOCTH, B IIOJTHHYKICOTHIAX,

YepenoBaHye HanpaBAAIOMIUX I YIOPSAOUHBAIOIINX B3aUMOASH-
CIBHH [MO3BOJISET MOHSTh MPHHIANBI HEKOBAJIECHTHOrO o0pa3oBaHWA
CHOIOrHYECKHX CTPYKTYP B BOJE, ABJISHHA HX CaMOcOOPKH U pacmaja,
caMmoperysuHU onpe,ueﬂéﬂﬁorb COOTHOINEHWA TaKUX 00pasoBaHUH B
pacTBOpe, M,HaKOHel, MPUHUBIH YOpPaRieHHS DOXOOHLIMH HEKOBa-

JIEHTHEIMHE ITPOLCCCAMH.

Koneuno, kaxaoe 13 BEILIE VKa32HHEIX TToNMoxeHHH morpebyeT B
KaKJIOM KOHKPETHOM ciydae noapofuoro mccenejposadus. OfHAKO BI-

JelieHHe OCHOBHBEIX MOMEHTOB, HOIBOJIMHOILIHX 3apaHee IRCACTABIATE
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NPHHIAIINAIEHEIH MEXAHNIM H3Y4YaeMbIX ABNEHWH, HECOMHEHHO O6JTer-

4HUT 3TY 3a7a9Y.
TJIABA 3
CTPYKTYPA W CBOMCTBA ACCOOHATOB BOJBI

Ilpexxne dem paccMaTpUBaTh 3KCNEPHMEHTANRHbIE NABHEIE,
CBHAETENLCTBYIOLIME O CTPYKTYPHPOBAHHOM COCTOSHWY BOIHOH CpeME,
HE0OXOIUMO YKa3aTh, YTO OTCYTCTBHE IHHEHHOH 3aBHCHMOCTH JOTa-
puMa KOHCTAHTH PaBHOBeCUsS OT 0OpaTHON TeMMepaTyphl B CHCTEMAX
AM® + AMO® u AM® + denmnananus (puc.3 U puc.4) TpedoBano
CO3JAHHA TAaKHX IpEeACTABIEHNH 0 BOIHOH cpefie, KOTOpEIe CMOLIIM OB
OCBACHUTE CTONL HeOOLIYHLIE BbILIE NPHBEAEHHBIE KpHBEHIE. HoaToMy
10 BEISICHEHHS CTPYKTYPHI BOZBI HaMH OBUTO HMPENNPHHATO HCCleHoBa-
H{e IpUHLUMMHAILHEIX OCHOB IIOBEICHHUS MOJEKYN BOAR] BOM3H rum-
potbOOHEIX MOBEPXHOCTENH, YTO, Ha HAHI B3MIIA)], JOTHKHO OBUIO TPOIHTH
CBET Ha ABJIeHHE THAPOQOOHOrC B3aHMOOEHCTBHA. MakpocKolmieckoe
npeAcTaBneHue o rHApoQoOHOM BEITECHEHHH DACTBOPHTENEM, T.€. BO-
OH, "YacTui, He o0najamInux ueHTpaMy o0pa3opaHus BOLOPOHHBIX
cBa3ell, B Hekue o0pa30BaHUs He JaBanQ KOHKPETHOrO MEXAaHH3MAa BEI-
TECHEHHA ¥ TeM Jonee He OOBACHANC JaTbHOACHCTRBIS HITH IPHTAKEHUS

HAa PacCTOSHHH IHpodoDHBIX YaCTHII,

3-1. BozHUKHOBeHHE OPHEHTALHOHHBIX NOJEH B BOAMBIX pac-

TBOpaX.

PB,CCMOT]JCHHEH B npenblﬂymeﬁ riaBe Npupoa HCKOBAJICHTHBIX

B3aUMOIEHCTBHE MY OCHOBAHUAMH HYKISOTHIOB B BOJIHBIX PAacTBO-
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pax HMEET KaK ACHOPHC-aKLEHTOPHLH, Tak ¥ TUApohobHBI XapaKTep.
OnHako cam Iponecc COMHKEHHA APOMATHUSCKHAX HAKJIOB IIPH HEKOBA-
JEHTHOM KOMILIEKCOOOpa3OBaHHH B BOJHEIX pacTBopax, ( “CTIKMHr” -
B3aUMOJAEHCTBUE), MPOUCXOOUT B OCHOBHOM 32 CUET PACTBOPHTEN, T.C,
38 cuéT ruapodoOHeix cun. Hamu nmano reoperwdeckoe oGocHOBaHHE
BO3HUAKHOBEHUA ITOAO0HBIX CHIIOBBIX [ONEH M MONYHEHO SKCTIEPUMEH-

TANLHOE NOATBEPKAERNE PACIETHEIX QOPMYIL

Horstre rugpodobHOl MOBEPXHOCTH IOAPazyMERAET OTCYTCTRUE
Ha Hel HeHTpoR obpa3zoRaHusa BOROpoaHLIX cesazeit (LIOBC). Benencry-
BHE 3TOTO MOIEKYIbl BOADBI, MOAXOAAMHE K TAKOK OBEPXHOCTH, OyayT
OTIMYATHCS. OT CBOENO 00BIUHOIO COCTOAHUA B T1IYOHHE CETKH BOAOPOA-
HBIX CBA3eil BOZHOM cpensl HanpapneHHoCcThIO BeeX [IOBC npunosepx-
HOCTHOTO CIOf B CTOPOHY OT IIOBEPXHOCTH, UYTOOBl peasid30BaTh oﬁpa-
30BaHHE BONOPOAHEIX cBased. Takum ofpa3oMm, BOZHHMKaeT rpaiueHT
xoHitentpanpgk [[OBC mo HanpasleHHIO OT MOBSPXHOCTH B DIIYOHHY
BoAHOM cpensl. Takux opuenTHpoBanHbX LHOBC B npunmoBepXHOCTHOM
CNOe MOJIEKYNI BOAB! OKDKETCH IIPAKTHUYeCKH saBoe Oolblue, weM B
o0BIMHOM COCTOSHHH B TTyOHHE BOJHOHR Cpeldbl, XOoTd odmee KoJaHyecT-
Bo [JOBC, uHTerpHpoBaHHOe B M000H TOUKE N0 BCEM HAIIPABICHHAM ,

€CTEeCTBEHHO OCTAETCH OOHHM H TeM XKe.

Paspurie NoaoOHBIX NpeAcTaBIeHHR NPHBOTUT K HE0OXOTUMO-
CTV PAaCCMOTPEHHS OCHOBHBIX [IOHATHH TEOPHH OPHEHTAl[HOHHBIX MO-
neit. Ilycte B amcaMOnp dactul, 00nasawollinx HEKOTOPEIM HaGopoM
CBOWCTB JUIA B3aMMHOIO CBA2BIBAHNS, BHEJPUTCSA HeKas HYacTHIA C ILIO-
IIANBIO [TOBEPXHOCTH S, He ofmafaomAs yKa3aHHBIMHA CBOLCTBAMH dac-
TR, ancambna. B 310M cioyyae IIOBEPXHOCTE S OKA3EIBAETCS MEIHO-
dobHol UNH B YaCTHOM Cllydae [l XXHAKOCTeH COOTBETCTBEHHO COJb-

sodobroi. OrcyTcTBre BOMM3N HOBSPXHOCTH BOIMOKHOCTH JJif HaCTHL]
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PeanM30BaTh BCE B3dUMHBIE CTOIKHOBEHHS M CBA3H, XapaKTepHEIe Jijis
PaBHOMEPHO paclIpeieNEHHEIX B 00beMe JACTHIl, NPHBOIHT K IPOSBIE-
HHIO BCEX CBOMCTB B3aUMHOIO CTOJKHOBCHHS H CBS3LIBAHHMS YACTHII
AMUIb O OJHY CTOPOHY OT NOBEPXHOCTH, T. €. IPUBCAMT Kak OBI K ITIO-
BBILIEHHIO 3P)eKTHBHON KOHLSHTPALIHAKN BCEX BHIIOB YACTHIL ancaMbis

A ux 00paz0BaHUH ApUMEDHO B 2 pasa.

“M30pITOK” KOHLEHTPAUHH ¥ IIOBEPXHOCTH S BO3ACHCTBYET Ha
OKPYKAIOIIHe YAaCTHIEL, NPUBOAI K COOTBETCTBYIOIEH “TonapHiariuu

00BNaKoB COyaapeHus’” ¢ STHMHU TaCTHLAMI.

OueRUAHO, YTO B CHILY HEH3MEHHOCTH YHCIa IEHTPOR 0Opa3oBa-
HHA CBA3ElH y KamAOH YacTHIBI “HoNspuzalMs obNakoB coyaapeHuii”
JUIsL He&, BhiiblBas ¢ KAKOH-THGO CTOPOHBI YBEIHMYSHHE YHCIA [IEHTPOB,

IPHBOAUT B OCTANLHON YaTCH K COOTBETCTBYIOHIEMY YMEHBIIEHHIO.

Taknm 00pazoM, BeerZia IPH HATHYHHA TAKOH TICBEPXHOCTH AOMK-
HBI BO3HHKaTh ABe 007acTH NOBBILEHROH W noHwKeHHoH 3dhdexrus-
HBIX KOHIIEHTPAIH, TPUBOAIINKNX COOTBETCTREHHO K JIBYM THIIAM acco-
IUATHBHOTO B3AMMOZEWCTBUA C Pa3HLEIMM KOHCTAHTAMH PaBHOBECHS.
ITponzeoas nonunik pacuét [46], Hamu ObLIH HONYUeHB! (OPMYIia 3aBK-
CHMOCTY OT PAcCTOSHYS M3MeHeHN CBOOONHON YHepruy opHeHTaunu 1
MOJIS 9acTHL CPexbl W BBIPAKEHME JJIA CHMIBI B3AMMOACHCTBUA MEKIY

pasnsMu chepamu S 1 S; Ha HEKOTOpOM paccToARuA R.

Yupreisad, yTo opueHTanuontoe noie [JOBC B BofHBIX pacTBO-
pax BbI3BaHO T'HAPO(OOHLIMH TOBEPXHOCTAMH, uenécooﬁpaaﬂo RaHHBIH
BHJl OPHEHTAIIHOHHOTO N0/il HA3EIBATh THAPOHOOHEIM IoIeM. COOTBEeT-
CTBEHHO MONy4eHHble GOPMYITHI IS M3MEHeHUS CBOSOAHON SHEPrHA H
CHITBI OYAYT BRIpaXeHHAMH JIS MEAPOo(GOOHOH CHIBI M YHEPTHH IApo-

tpobHoro B32HMOJIEHCTBHSL. Llenecoobpa3HOCTE TepMIHA



8O

“runpodobrocTs” cremyer H3 BAKHOI POJK OCHOBAHAH HyKICOTHIOB ¥
ApOMATHYECKHX OCTATKOB aMHHOKHCIOT B (JOPMHPOBAHMH THAPOGHOO-
HbIX CBOHCTB MAaKpOMOIECKYTAPHEIX OOpa3OBaHHE B BOAHEIX CpefiaX.
IlpHuéM H3MeHeHHe CTeMeHH THAPO(POOHOCTH 3@ CUET NIOLWIaAM I10-
BEPXHOCTEH MPUBOJUT K H3MCHCHHIO CTEINEHH OpPHEHTHUPOBAHHOCTH
HOBC, nepenatoineiica oT rHApoQoOOHOH TUTOMAAKH B cpefly. Takore
poga “rugpodoCHat BOMHA” B CBOEM pPACHPOCTPAHEHWH, HECOMHEHHO,
Gy,ueT OKa3bIBaTh BIHSHKE HA ‘CTOKHMHT - B3aUMOISHCTIBHE H JAPyTHE
BHAIEI THAPOGOOHOT0 B3aUMOREHCTBHA, ABIAACH OMpeIcIEHHBIM CUTHA-

JOM MIH NEPCHOCHHKOM HH(I)OPM&U,HH.

Tl ToTO, 4TOOR HOPMYNY A SHEPTHH THAPOGOGHOrO B3aHMO-
JICHCTBHA MOKHO OBLIO HpHMEHHTE K pacu€Ty “CTSKHHI - B3aHMOACH-
CTBHA, HEOOXOAHMOC Y4ECTh, YTC B PEANbHBIX B3aUMOJeicTBHAX abco-

NFOTHO THAPOPOOHBIX KOMIIOHEHTOB IPAaKTHYECKH HE OBIBAECT.

B ofmeM ciy7aé Ha IMOBEPXHOCTH B3aMMOACHCTBYIOIIHX B BOL-
HBIX PACTBOPAX BEIIECTB NMPHCYTCTBYIOT KaK IICHTPh O0Opa30BaHUs CBSA-
3¢i ¢ pacTBOPHTENEM, Tak W conmbgoOnble mnomanky. Hamu ang obwmere
CJIyHasi TakkKe BBHIBEJEHEl COOTBETCTBYIOIIME (OPMYINBI I M3MEHEHHs
BeTMUMH cBOGOIHOM JHEPIHH B IIPOLECCE acCOUMALIMM MEXAY BellecT-

BOM W pacTBOpUTeNeM [46].

O6paboTtia JaHHEIX IO B3aUMOASHCTBUIO COSTUHEHHHM ¢ HaIWHU-
€M KaK MeCT CBA3RIBAHHA, TAK ¥ CONBBOMOOHRIX MIOMAJ0K COTNACHO
BBIBEACHHBIM QOPMYNaM IIO3BOJIMIA ,HAKOHBEI, MOTHOCTEIO OOBACHATD
XOJ 33aBHCHMOCTE, IpHBeISHHEIX Ha puc.3 H puc.4 M NOIYy4HTh BEITU-
YKHEL PAZHOCTEH MEKAY M3MeHeHIsMH SHTANBIHA ¥ 3HTpomHN 00pa3o-
BaHMA ACCOUHATOR PACTBOPHTENA H KOMIUIEKCOB PACTBOPUTENSA C BEIlE-

creom. CooTBeTCTBEHHO, Mg cucTteMil AM®P + AM® o310  -39,7
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xJIx/Mons u -117 Jbx/mons K, a ans cucremsl AM® + demunananyu

370 -36,4 x[x/mome 1 -119 JIx/Mons K.

Crenyet oOpaTHTs BHUMAaHHE HA 3HATHTENBHbIE BEIHIHHBI H3ME-
HEHHS SHTAIBINHE, COCTAB/ISIONIHE TIPUMEPHO BeTHYWHY WIMeHeHWs 3H-
TAJLIHH 00Pa30BaHUA JBYX BOAOPOIHBIX CBA3EH. DTOT (AKT , cROpee
BCero, 00yCNOBNeH NPHPORCH acCOLMAIMH MOJIEKYJ BOJibl, BHIACHEHHE

KOTOPOI COCTABHIIQ JOBOJIBHO OOLIMPHEIH ITal HCCISA0BAHHI,

3-2. l'ngpodobHan MoAeab CTPYKTYPHI ACCOLHATOB Mbnelcyn

BOALI,

VuuTEBasA BEIIE NPHBEISHHBIE MPEACTABICHHA O ruzipogpedHO- -
CTH, HAMU OBLUI OPEIOKEH KHHETHKO-TEPMOUHAMAYECKUA TOAXO0] K
ONHCAHMIO MPOLECCOB acCOIHALlHT Mbﬂel{yn BoAwl. [Ipexe Bcero rnoj-
poOHBI aHAH3 MONHOTO MpOLUECCa NOMMACCOLMALHH NO3BOAMI HAM
BHIBECTH (DOPMYJNY OTpaHNUEHMA KOAHTECTBA MOJEKYT B ACCOLMATE
(47]. KxM,= m(m+1)/2 ,rne K- crynenuaras KOHCTAHTA PaBHO-
BecHA, M, - coGcTBeHHAS MOJIIpHAsS KOHIEHTpalHa BOAKL, M - KOJIHYe-

CTBO MOJICKYII B aCCOIHAaTe.

B »TOM COOTHOIIIEHWH BCMAGACTBUE KOHEYHEIX BETHYHH K U MO_
J0IOKHE GbITh TAKXKE KOHEUHOH H BeMMHA T, Hpu M, = 55 Mons/n nns
H,O u K = 10 cnenyer oxuaate m = 32. OfHaKo, 3Has, YTO pa3BeTBIIe-
HHe acCcoLMATA BOABI NO KOHEYHOH MONEKYNe MOXET MATH Cpasy Io
TPEM CBA3AM H,COOTBETCTBEHHO, BMecTo K Hazio BerapaThs 3K, nony4uur-
¢, yto m = 57, Crnepoearensuoe, B 00weH cxeMe accollMalBn MOJI&:K}}JI
BOALI B pe3yJbTATE PABHOBEPOATHOIO YBEIMYEHWS YHCNA MOJEKYI B
KoM 00pazyloieMca accoliuaTe HX MakCHMAIbHO BOSMOXKHOE KOJH-

JeCTBO OKAKETCA pPaBHEIM 57.
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TakvM 00pazoM, MOXKHO OXHWJIATh, YTO NPU TAKOM M B JHHEHHO
pasBeTBAEHHEBIX ACCOIHATAX MOJEKYN BOABI B OCHOBHOM GyAeT ocylle-
CTBIATLCA 00pazoBaHUe BOJOPOAHBIX CBA3€H BHYTPH accollHara, T.e.

NPOHCXOAHTE 00pazoBaHHe MUKIHYECKHUX CTPYKTYP.

Ha ocHoBanum npeacTaBnenuii o ruapodobHOCTH MOXHO OTpe-
HACIHTE YEBCIHYCHHC CECIICHH I‘HHpO[bOGHOCTH KdK YMECHLUISHHE OTHO-
IIeHHA THUCIA CBOOONHEIX BOJOPOAHBIX CBA3el kaxoro-nuGo obpazosa-
HUsA, B HAIlleM CIIyV4Hac acconHuaToB BOMIBI, K oﬁmew KOHHHCCTBY MOJC-
KyJI BOJE B JAHHOM 00Opa3oBaHuH. IIOCKONBKY acCOLMAIMS MOJIEKYI
BOJBI B TAKOM IpPeJICTABISHHH COOTBETCTBYET YBEIHYEHHIO rujpodo6-
HOCTH, TO I8 PaccMOTpeHHA IyTell (OPMHpOBAHHA MONEYJIAPHBIX
CTPYKTYP BOIB HENEcooOpa3HO BBECTH CBOETO pPOfa TIPHHIMI MaKCH-

ManbHOU ruApPoQOGHOCTH.

PazpvBag yxasaHHBIH NPHHIHI KaK He0OXOOHMOCTE BOZHHKHOBE-
HUSI 2CCONIMATOB AN YMEHBIISHMA OTHOIUEHHS YHUCHa CBODOMHBIX IICH-
TpoB oOpaszoranns BojopoaHux ceazei (LIOBC) x obmemy dncny mo-
JIEKYTT B ACCOLHMATE, B IPHMEHCHUR K ITMKTaM H Janee K chepHaecKHM
o0pa3oBaHyaM IIONYUHM I MOHOMepa - 4; ZUis JuMepa - 3 ; A7 Jv-
HEHOro TIeHTaMepa - 2,4 ; ANd WMKAMYECKOro nenTamepa - 2; Qs 1ec-
THLWKJIHYECKOTO TETPA3IpUYECKOT0 KapKaca H3 17 MoyeKyn - 1,4; ona
nozekaspa - 1; A JOAEKadAPHUECcKOro TeTpadapa U3 57 -MU MONEKYT
(rno0ynbl, COCTONMLIEHE M3 YETHIpEX CBA3aHHBIX B BUJE TeTpajjipa AoAe-

Kaxapos) - 0,7.

B cooTBeTCTBHEH ¢ OT PAHHYCHHEM 9HCIa MOJIEKYN B aCCOLHATE,
PABHEIM 57, T.C. K&K pas i MocjaeJHeETro aCcCcHdTHEHOIO OﬁpElEOBaHHFI,
CICRYCT OCTAHOBHUTHLCA B VCIOWKHCHHH CTPYKTYPEI acCOUHATOB H Hp'O-

AHAJIIH3IHPOBATE ITONYYH BIHHACS pe3yinsTar.
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JIroboe nocienyrowee MexrnodyasapHoe 00pa3oBaHHE BOAOPOJ-
HOH ¢Bs3k OyneT MOCTENEHHO YMEHBWIAThk CTENeHb THAPOHOOHOCTH.
OnHako, COTIACHO MPEACTaBICHHAM O THIPOhOOHOM BIaUMONEHCTBHE
KaK OMNpeleNdIomeM 3HepreTHIecky Haubolee BHITOAHOE B3aHMHOE
pacronoKeHHe MOJIEKYN 110 MAKCHMYMY HNEPEeKphIBAHUA conpmcacam-'
IIMXCA TUIOINAMAEH MpH OTCYTCTBHM Ha HAX IIEHTPOB 00pa3oBaHUsS BOZIO-
POIXHBIX CBSI3EH, BXOKIEHHE KaXAOIC M3 4EThIPEX JOAEKadIPOR IIoly-
nel B FHAPodoOHYI0 BriaaHHy Apyroli rnoGyibl, ¢ OAHON CTODOHEI, HE
naét 10-Tn yeHTpaM o0pa3oBaHus BOAOPOAHON CBS3M Ha NOBEPXHOCTH
moAckasapa o0pazoBaTh XOTS Obl OIHY CBA3b, C ;[pyroi‘i CTOpPOHBI, OIIpe-

ACNACT MAaKCIMAJIBEHOC CONMPHKOCHOBCHHE MO IUTOLIAIAM.

HeoGBMHOCTh TaKOH COCTEIKOBKM TNO0YN BOALL TIOZBONACT pac-
LIMPHTH AefCTBHE NPHHLHINE MAKCHMaABHOE rHAPO(OGHOCTH, YTOUHHE:
BbILUE IPUHATOR OTHOLIEHHE Kax OTHOIIEHHE K of1emMy 9HCITy MOJeKyIl
xommdecTBa cBobomHbix LOBC, mMeomux peanbHyro BO3MOKHOCTE
HAIY BepOATHOCTH 00pa30BaTh BOAOPOAHYIO CBA3b B CO3JaBacMOM OKpY-
xeHnd, a e npocto cBobonueix LIOBC. Toraa B atoM onpenenenys
IS CHCTEMBI B3AUMHO BXOAAINMX OPYT B APYra rio0ys Takoe OTROIe-
Hie BooOlIe cTpeMETCA K Hymo. /laHHOe COCTOSIHHE JaXe TeopeTHYe-
CKH SBISICTCH 3AKOHUEHHBIM M,CIENOBATENBHO, PealbHo Hambonee yc-

TOHUYHBEIM.

ODwuit BUA npeiiaraeMoi CTPYKTYpPhI acconiaTa MOJICKy T Bonm. :
NpeACTaBIeH Ha puc.5. 3To TeTpasip, COCTABICHHBIH W3 YETHIPEX noge-
Ka3/{poB, KaXABIA U3 Kompmx uMeer 12 namyroﬁbm,rx rpanei, 30 pé-
oep,20 BepmuH (B KAKIOH COSTHHAIOTCA TPH pedpa, BEpIIHHAMH ABHA- |
I0TCS aTOMBI KHCIOpoLa, pebpom coyxur ceass O-H . . . O. Beero »
TETPA3IAPE A0JACKAaAPoB 57 MOJNeKY BOAL!, 17 W3 KOTOPBIX COCTABJISIOT

TETPAIAPHUECKHH NONHOCTR THAPoGOOHLI! (T.e. HacHINEHHBIH de-
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THIPBMZ BOJOPOJHBIMH CBS3AMH) I[CHTPAIBHBIA KapKac, a B UETHIpEX
A0AeKa’ApaX Ha MOBEPXHOCTH XAXKJAOIC Haxonares no 10 merTpoE 06-

pasoBanHa BoJopoaHo#A ¢Bs3u (OH nimu O).

IloaTeepikaeHNe NpeaIaraeMoil CTPYKTYPHE acCOLHATOB MOJIEKYJ!
BOIBI, COTNACYIOIenca ¢ Hambonee mpuHATOH Mojenelo [lomknra, HO
ABNSAOINEHCA DoNce pasBUTON W yCOBEPINEHCTBOBAHHOM TeTpajapuye-
ckoH cucTeMoH, hopMEpPYIOIeHcs 110 COBEPIIEHHO HOBOMY HEHMCIHONb-
3yEMOMY PaHee KPHTCPHIO MAKCHMANBHOH FHAPOGOOHOCTH, OBLIO OCY-
LUECTRACHO B pALe NOIOIHHTENBHEIX KeCAeRoBaHUN. OFHHM H3 IEePBBIX
SKCHEPHUMEHTOB, KOTOPBIE HOIDKEH ObUI CBHACTEABCTBOBATh 0 HAIHYHHA
OTpaHMYEHHEIX 110 YHCITY MONEKYNL BOAKI accouHaTdB, )80 3Taﬁ H3yqe-.
HUS TEMIEPATYPHBEIX 3aBHCHMOCTEH MOKA3aTess NpeloMieHHs BOIHOM
cpensl. HecMOTps Ha TO, WTO 3TH JAHHBIE TIONYYANHMCh paHee H JABHO
Y2KE BOUIIK B COOTBETCTBYIOINME CIIPABOYHUKH, HaM IPEACTARIIOCE
nesnecoobpasHbIM Oonee TIATeNBEHO NOBTOPHTD 3TH OIBITHL, NOCKOIBKY -
TPaKTOBKa K crocodbl aHanu3a 3KCNEepHMEHTANIBHBIX KPHBBIX KauecT-

BEHHO OTAUYATHCE OT CYUIECTRYIONIMX TIpeKe.

3-3. TeMnepaTypHbie 33BHCHMOCTH [10KA3aTE/H TPeJOMIICHHL
BOAHOI cpeabl. O6paboTKa TeMIEPATYPHBIX 3aBUCHMOCTEH MPOBOLU-
J1ach A5 [POLECCA UMKITM3ATIME MOJIEKYN BOJIBI, 3alIMCAHHOTC B 00meM

BHIE:

M = M, ,rne M, - CBEpHYTaf B UHKIH! JOopMa accouuara, M
- paspymieilHOe WA OTIMYHOE OT YIOpAAOueHHOH CBEPHYTOH HopMbl

COCTOAHHEC accOolHdaTa.

Bri6op ¢TOMp MPOCTOM CXeMbl H3MEHCHUA KONMYECTBA BOJOPOL-
HBEIX CBS3eil B BOJE OT TeMIEpaTtyphl 00YCIOBICH NPHUBEJEHHBIM BhiLUE

BBIEO/IOM O MPEUMYIECTBEHOM 00pa30BaHHH BOJOPOAHBIX CBA3EH
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Puc. 5. Mogenn accounaTa BOB U3 57- U MOJIEKYIL - TETpasAp U3

chprEx mmcka:a)lpna {(“xBaHT"). R-'a}fcﬂbllﬁ. u3 ﬂdﬂ&KéBﬂp(;Bmﬁ-ﬁeeT 12
MATUYTONBHEBIX Ipatel, 30 pebép, 20 BepruuH { B KaxI0H COeAUHAIOTCS
TpH pedpa, Bcpumﬁamn SIBIIOTCA aTOMK! KHCIOpPOJa, pebpoM CIyKHT
BopopojHast ¢a3p O-H ... O ). Uz 57-n MOJIeKyﬁ BOAEl “xBanTa” 17
COCTABJIANT TETPA3APUUECKHH TIONHOCTRI) ruapohoOHEI ( T.e. HAaChHI-
IEHHBIA. Y€ TEIPEMA BOLOPOAHBIMY CBA3AMM ) IIEHTPAJBHEIM Kapkac, a B
YeTEIPEX J0MeKa3Apax HA MOBEPXHOCTH KaXA0re Haxoaatcs no 10 nex-

TpoB obpazopanus BoaopoAHoH cBasu { O-H wnn O).
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BHYTPH aCCOLIHATA, 4TO K ndnﬂcﬂo OMpeeaTE H3MeHeHUe TOKa-
Jatens fpenomieHHd. CorilacHO NONydeHHbIM NaHHeM [47] 3Hauenms
Ans CBEpHyTOH QopMBI n, = 1,338 u s MosHoMepa n = 1, 286 cymie-
CTBEHHO OTIHYAKOTCH APYT OT APYra H CONEINAT BeMWYHHA N, CBHAAE-
TENBCTBYET 00 YHNOPANOYEHHOCTH CBEPHYTOH (Gopmal. PaccudnradHie
e BERHYHHBI H3MeHeHns 3HTaneIHE { 21 x/x/Monb) 4 aurponnd { 51
Hox/mone K) paceMarprgaemMoro Hpoueéca [47] Onms3ke k cooTBeTCT-
BYFOIIIMM fapaMeTpam oDpazoBaHUs U pa3pHIBa OJHON BOOPOIHONR CBS-
3. CeI0BATeNEHO, pa3pyiieHHe CBREPHYTOH (HOPMEI orpaﬁﬁqHBaeTcﬂ
paapHBOM BCET0 ONIHOH BOAOPOAHOU CBAZH, T.€. IPaBUNBHEE TOROPUTE O
HapylIeHHH OCHOBHOH CBépHyTbii B UMKIEl (OPMSI, a HE 0 ©€ MOIHOM

PACKPHITHH HIH PaspylieHuH.

Xopollee COBIANCHUS PACUETHBIX W IKCHEPHMEHTANBHBIX Kph-
BBIX CBHJICTENLCTBYET O CHPABEIJIMBOCTY MPUMEHSEMON CXeMb M IO~
CHEAYIOIINX pacCyXAeHHH, OXHAKO He MOKaibkBaeT, CKOIb CONBIHoe KO-
TMYECTBO MOTEKY/l BOXLI YIacTBYET B IIOCTPOEHHY OCHOBHOH (opMu

accoumrara.

C Helblo BEACHEHHs 3TOTO BONPOCA M Ul AOKA3aTeNbCTBA Y-
BEIKIICHUS O IIOCTPOCHUH ACCOLMATOR BOJAB 10 IPUHITHITY HARGONE-
ureff FAAPodo6HOCTH SEUTH NPEANPHHATE HCCIEA0BAHHA BOJHBIX Dac-
TBOPOB CO.ICH, BIMAIOINHX HA 8CCOTIMATHl WA M3MEHSIOWMX OCHOBHYIO

(hopMy accolHATA BOJEL.

3-4, KOH“EHTP&I},HOHHBIE 3AaBHCHMOCTH IIOKA3aTECas [l[JBJ]DM-_
aenna poanbix pacteopos KCIL.  O6pafoTka 3KCUEpPHMEHTANBHBIX
3aBUCUMOCTEH M3MEHEHRA 1T0Ka3aTens NpEeIoOMIICHHA 0T KOHUCHTpalH!

KCI 8 Boge [47] npuBena K cIeIyIOMIMM BEIBOOAM:
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1. Hebonsmoe yBenpdeHHE IIOKA3aTeNs IPEIOMNCHWA BOAbLI B
npucyreTBu KCI mo cpaBHeHMIO ¢ HCXOAHEIM 03HA4aeT NpHOMIDKeHHE
CTPYKTYPHOTO COCTOSHHS BOBL K OonpUIEMY KOJNMYECTRY CBEPHYTHIX
dopm , T.c. npu nobarnerwn KCI mpomcxoauT crabuimszaims ofpa--

3ylomuxcd riuobyn.

2. CpaBHETeNbHO OOJNBIIOE KOIHYECTBO MOJEKYI BOAEI, HAXOA-
IKXCA N0\ BAMAHHeM HoHa (800) HAKaK He YKIAABIBRCTCA B IIPEACTaB-
JEHKE O TOM, YTO MOJCKYIIBI BOJIHL crenHIueckaM 0bpa3oM YIIopso-
YHBAKOTCA BOKPYT HOHA, COOTBETCTBEHHO YXOIA H3 ONpeAeNEHHEIX
CTPYKTYP acCOLMaTOB, 4TO TAKKE He CBHIETEJBCTBYET O HAPYIICHIH
rnobyn. HecypasHocTe OOIBIIMX 3HAYEHMH MONHOCTRIO yOHpaeres, ecitn
PACCUHTATL KOJNHYECTBO rNo0yl, OpUEHTHPOBAHHEIX BOKPYT KaXKOOTO
voHa K" u CI' . I[eiiCTBHTeana, ecnu pasaenvth 800 Ha KoNHYECTRO
MOJIEKYN B THoOyIe no npennaraemMod MozenH (57), T0 COOTBETCTEREHHO
oJXydaeTcs 3HadeHHe nopspka 14. [logenus Ha fiBa (110 9HCIy HOHOB)
IOMYYHM 7, TITO HAXOAHTCA B HENIOXOM COINIACHH C MPEACTABNICHEEM ©
KOOpJIMHAIIMM MOIEKY PacTBOPHTENA C HOHOM B OCHOBHOM [0 OCAM
KOOPAMHAT, T.e. MpHOMIKeHHe K HOHY ONH3K0ro K 6-TH KONHIECTBA KO-
OPJHHHUPYOLUMX YacTHIL. 3TO PacCy)XJEHHE B KAKOH-TO CTEMEHH MO-
TBEPKAAET PEaNbHOCTE Hanuuusd rmobyn. B aTol pabore y Hac emé He
GBLTO JIAHHEIX 0 BO3MOXHOCTH O6PAa30BRAHKA aCCOIMATOR M3 HECKOJhKHX
rnobyn no 57 Monexkyn. OHaxo, OJHA H3 eCTeCTBEHHBIX TPAKTOBOK Ha-
JTHYHS OKOJIO HOHA TAXOTO KONHYECTRA MoleKya Kak 800 mpeamomaraet
BOSMOKHOCTE CYIIECTBOBAHHA HEKHX TPOMAAHEIX 00pasoBaHui - knat-
paToB MO HECKOIBKO COT MONEKYII BOJkl B KaxJoM. B stoMm chiydae
MpeJcTaBisieTcs HHTepecHRIM caMo 3HadeHHe 800, KoTopoe YKa3bIBaeT
Ha [OPSAOK KOJNHYECTBE MOIEKYN B npennonamemdm crabuibHOM 06-

pa3oBauy B3 MOJNEKYI BOJLL.
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Ha o0paboTanHBEIX pa3zHBIMH CHOCODaMH 3KCHECPHMCHTANBHEBIX
KPHUBBIX NPUACYTCTBYIOT AETANMU, KOTOPhIE NNI% YpaBHEHMH, onrMchBao-
IMX NPOUSCCH acCOMMAaLMK, OKA3bIBAIOTCH TIPOCTO ClyYaiHBIMH O1-
KnoHeHHAMH. OnHako, perylsIpHOCTh 3THX OTKIOHEHH Yepes onpene-
aéuHetii uaTepean (0,8 - 0,9%) u H-OBTOPHEMOCTL BO BCEX HE3aBHCHMEIX
OMpITaX 3aCTABHIA [IPOBECTH IKCIIEPHMEHT, HANEAKHO YIARIMBAOMIAR 1

dbuKCcHpYIOIHI YKa3aHHEIE OTKJIOHSHHS.

C 210l menero B o6nacTH kouteHTpayid KCI 12 - 14% ¢ marom
0,1% ¢ NOBBILEHHON TOUHOCTAIO KAK NPUMOTORICHNSA, TAK H H3MEPEHHS
B Pa3HBIX YCIOBHAX [0 TeMIIEPAType U AABIEHHIO ORI TIONy4YeHS! 3a-
BUCHMOCTH TOKasaTens npenomnenus oT xouuentpammn KCI (prc.6).
Kak Bunuo u3 puc.6, o0HapyXeHsl JISHCTBHTENEHO PETYIAPHBIE TTHKH
YMEHLIIEHHS MMOKa3aTelld TpeloMiIeHHs, IpHIEM pasHOCTh MEXIY -
kamu o xkonuerTpannn KCI no pacuéry coomeT;TByeT YMEHBLUICHHIO
cpenHero o0bpEMa MexKAY HOHAMH K" w CI' ma oObéM oanoii MOJEKYJIIBI
BoJbl. Tak B maydeHHOM guanasode (12 - 14%) gucno mMonexyn B acco-
uaTe ¢ NOBRIUIEHHEM KOHUCHTPAIIMH YMEHBIIAETCS MOCHEIOBATENbHO |
15 - 14 - 13. MHEIMH cloBaMM, OOHAPYKeHO 3aMevaTelibHOe ABJIEHHE
“pazaesaHud’” TACOYIBI [0 OAHOH MONEKYRe NMPH YBeNHUYEHHH HOHHON
crbl. HachIEeHHOCTs PACTBOPA H COOTBETCTBEHHO MOIHOE pa3pylle-

Hue rno0y:1 npoucxonut upg 22 - 24% KCI.

Tpu noHwkerrH xoulenTparmd KCI naTepsan KoHuenTpanuii Ha
u3MeHeHHe 00BéMa , paBHOro 00bEMY OAHOH MONEKYIIB BOABI, ORICTPO
YMEHEIHAETCH, YTO , @CTECTBEHHO, 3aTPYAHAET ero 3KCIepUMEHTANbHOe

o0OHapy;KeHHe.

OpfHUM W3 BHIBOLOB NAHHOTO WCCAESIOBAHUA CIYKHT TAKKe yKa-

3aHHE HA W3MEHEeHUe (A30BOTO COCTOAHNS ROABL, TOCKONbKY CTYIEHbLKY, |
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IPOABILIEMBIE B MONYYSHHEIX 3aBHCMOCTAX CBHACTEMLCTBYIOT O
MAKPO{A30BEIX NTEPEX0/IAX U, CIEAOBATENRHO, @ CTADUNTLHOCTH CYIIECT-

BYIOIIIAX B BOJE aCCOITHATOB.

IMogreepxaenHe CYIMECTBOBAHUA CTabWNBHBIX 00pa3oBaHHE B
BOJIE YAAIOCh NOJYYUTH U3 AAHHBIX MPOTOHHOTO MArHHTHOTO PE30HAH-

cd.

3-5. HecmenoBaRde CTPYKTYPbI BOAbI Me'fonom NpPOTOHHOTO
MaranTHoro pezouanca [48]. B npepnaraemoii Momenu TepMoauHa-
MUUYECKH YCTOHYHBOr0 accolyara - “A0AeKaIPHYESCKOro TeTpasapa” u3
228 uentpoB obGpazosanns BoaopoaHnix ceiseid (LIOBC) 188 crsseii,
T.e. 94 IpoToHa, 06Pa3YIOT NPAKTUYECKA HEPAIPYIIAEMBIH CHMMETPHY-
HEIH KapKac accolldaTa, OCTaBIAA Ha HoBepxHOoCTH 40 HeHTpOR BO3-
MOMKHOTO 06pasOBaHHus BOJOPOAHEIX cBased, T.e. 20 'npOTOHOB. Io-
CKQUIBKY Npejloiaraemas OTHOCHTENBHAS HEPA3PYINAEMOCTE KapKaca
ACcCOLIHATA NOApaIyMeBaaa OTCYTCTRHE 00MeHA MOJISKYJ BOLEI acCOLHa-
T4 C MONEKYJaMH APYTHX accOLMaToB, TO B crektpe [IMP B obmactu
nornowedud OH - TpyOIE TEOpeTEYSCKH npennonaranocbloﬁuapyﬁmm
JiBe TPYNEH TIMKOB B cooTHOUeHHK 94/20 ¢ pacnonoxenuem Donee HH-

TEHCHBHOT'O OuKa B fonee cnaboM noje.

B onwlTax Hcnoas3oBana ceepxaucras soja (18 MOM cm), nony-
4eHHad Ha ycTaHoBKe Qupmbl “Mummiop”, Crnexrpel [IMP 65ini mo-
nygensl Ha ciekrpomerpe “WM - 500 Bruker”. Bo H30exaHue HCKaxe-
HHIT B CIIEKTPE MOIMHOCTE IOAABAEMOr0 AMILyIbca Gbila BEIGpata OTHO-
CHTeIRHO cnaboil, rapalTHpYIOINEell COXpAaHEHHE TPABHIBHON (HOpMEL

curiana, Bpamenne obpasua OBUT0 HCKMIOHEHO H3-33 BO3MOXKHOIO NO-
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ABJICHHA JONONHHTENBHLIX OOKOBHX nuxkos. Heobxomuman mig paspe-
IIEHASA OAHOPOAHOCTE IO TOCTHIANACEH 38 CHET BLIOOpA H3MEPACMOro
ofpa3sna B BHZE TOHKOIO KanWUIApa ¢ BOJOH, IIOMEMIEHHOTO B tuken-
POBaHHOE 10 HEHTPY CTAaRJAPTHON amNyfAbi NOJOXEHWe, a TaKkxe 3a
CYET TINATENBHOM HACTPOHKH OZHOPOAHOCTH nonﬁﬁ COOTBETCTBYIOINM-
My uimamu. Ha puc. 7 npeacrasien cnextp IIMP Bogsl. B crmexTpe
NPUCYTCTBYIOT ABE IPYINEI NIHKOB: OCHOBHOM CHHIIET W rpylma Gmms-
KHX [10 3Ha4YeHHSIM XMMHYECKAX CABHIOB CIabBIX ITHKOB B JHANA30HE
10 1 kak B cTOpOHY CHJIBHOTO , TaK H B cTOpoHy cnaboro mons. Coort-
BETCTBHEM IIOMYHEHHOrO CIIEKTpa IIMP NpeANOKEHHOH MOJEIH acco-
11HaTa U3 57 MONEKyA BOXEL (PHC.5) CIEAYET CUHTATE NIPEKAE BCEro OT-
CYTCTBHE TONBKO OJHONO OKHAAEMOTO MO OOBIYHBIM IPE/CTABNEHHSM
CHIHANA OT MPOTOHOB BOARI K MOABNEHHe GONBIIUHCTRA JOMONHUTENE-

HEIX MMUKOB B 00Jiee CHIBHOM MOTE.

CepbE3HBIM TOATBEPKISHAEM MOJISNH CIYXUT OTHOIIEHHE THIO-
IaRM OCHOBHOTO MHKA K IMAOUIaAX Tpynnsl cnabrx curdanos. Cormiac-
HO MOJENH, 3TO OTHOINeHHE AOMKHO ObITh paHo 94/20 , 9To odeHs
ONM3KO COOTBETCTBYST OTHOMIEHHIO  COOTBETCTBYIOLINX IUICINAAEH,
B3ATHIX M3 criekTpa IIMP. Hanuaue AONOIHMTENBHEIX JHHUH, TéM Goriee
nmuKa B Oosee cinaboM mojie, HETPYAHO OOBACHHTE NPH PacCMOTPEHHH
BO3MOXHOI'O pealbHOro NOBEASHHS TEPMOAHHAMMYECKH YCTOWYHBOIrO

accollvarta (“xsapTa”) no B3auMocHcTBHU ¢ cebe IOINOOHBIMU CTPYK-
TYPaMH.

JleWcTBUTENRHO, W3 aHAIH3E MOJENIH HOAEKadpPHUEeCKOro TeTpa-
sapa crepyer, 4ro mects LIOBC na xaXIoH rpaHd TeTpasgpa IIpo-
CTPAHCTBEHHO [10 PACTIONOMKEHHIO 1 HANPaBJeHHIO CBI3el TOYHO COOT-
setcrByioT mecTh [TOBC Ha rpanu moboro xpyroro tertpasiapa. Ecte-

CTBEHHO, 470 A/if 00pA30BaHAA BCeX IMECTH BOAOPOAHBIX CBA3CH MOKIY:
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Puc. 7. Crextpst [TMP { “Bruker - WM - 500" ) npoToHOB BOHbI

(1) 1 nocne 16 HakoMneHuH (2).
Pacmudpposka cnextpa [IMP Ha puc. 7.

Ha cnextpe [ITMP crpenxamu nokasaHel BRINBIEHHBIE JIHHUN
MOrNONUIEHUS MPOTOHOB BOALL. AHATH3 BELASIASMBIX H3 HHTErpaaLHOTO
criekTpa 9-rH cocTaBIsIONIUX THHAH ¢ COOTBETCTBYIOIIMMH IFIOMIAZAMY
TO3BOIHN OUEHHTE JOMI0 MPOTOHOB ( f ) B KaXXOOM NMOJICXKEHHH IO OT-
HOWEHUI0 K 001neil MHTerpaNsHO CyMMeE NNOmanci BCEro CIeKTpa.
Huxe npuseneHs! noAy4eHHBE TakMM 00pa3oM 3KCIEPHMEHTANBHLIC
penuuuHbl { £, ) H I18 CpaBHEHHI COOTBETCTBYIOIIHE TEOPETHUECKHE
BeJHYHHB ( fi.op) , PACCUHTAHHBIC H3 OKOHYATENBHON 912-TH MoNeKy-

;1ApHOM MOZENN CTPYKTYPHOTO 3IIeMEHTA BOAEl. Pa3jeieHue NpOTOHOR
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10 CTEICHU JKPpaHHPOBAHUA MPOH3IBCIACHO E COOTBCTCTEBHE ¢ MOJCIEIO H

COrIacOBaHO ¢ PACIIONOKEHAEM JIMEUHA B cnekTpe [IMP.

THN ¥ KONHYECTRO NPOTOHOS. e, Ercop.
1. CroBogHEBIC MOBEPXHOCTHEIE MPOTOHE]
Ha JBYX OCTPEIX yIilax sneMeHTa ( 4 ). 0,0022 0,0027
2. ITpoTOHE! ABYX IEHTPOB
cynepteTpaszpos { 8 ). 0,0044 0,0051
3. Cepuueckne ¥ KapKaCHBIE MPOTOHE |
“canton”( 1152 + 288). 0,7894 0,7836
4. TIpOTOHEL HA yriax “KBaHToB,” |
HanmpaBICHHBIX BO BHYTPH (28 ). 0,0154 0,0143
5. CBoboIHBIE IOBEPXHOCTHEIE NPOTOHE
Ha rpaHgx sneMenTa kpome uenrpa { 60 ). 0,0329 0,0382
6. TIpOTOHEL Ha CBA3IX, MEPIEHANKYIAPHBIX
NOBEPXHOCTH IpauH ( 72 ). 0,0395 0,0440
7. I[IpoToHs! B LEHTpE “KB_aHTOB” KpoMe o
LEHTPOB cymepreTpasmpos ( 56 ). 0,0307 0,0294
8. CBoOOIHBIE TOBEPXHOCTHBIE MPOTOHBI
B IeHTpe rpanu ( 36 ). 0,0197 0,0215

9. ITpoToHB! KOMIIEMEHTAPEBIX CBA3CH

Mek1y “KBaHTaMu~ B aneMeHTe { 120 ). 0,0658 0,0612
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TPaHdMH PasHbIX TeTpasApos depenoBanue -OH u -O B neHTpax
o6pa3oBaHNs BOJIOPOJHBIX CB3eH HA PasHEIX TPaHAX JOJKHO OBITH
B3aUMHO AOTOJHAIOIIEM, T.e. KOMIUIEMEHTapHEIM. KomOuHaTopHBIH
aamu3 gepenobanns -OH n -O B nesTpax 06pasoBanHg BOAOPOLHEIX
¢BA3eH MNPHUBOJHAT K BEIBOJMY o CYHISCTBOBAHHH YeTHIPEX THIOB KOM-
IUIEMEHTApHBIX LHICCTHCBA3HBIX MAp rpaHed pazHBIX TETPas’saApoB ¢ COOT-
HOIIeHUeM KHTeHcHBHOoCcTeH 1 : 6 1 15 : 10. B cnexrpe IIMP atoT KBap-
TeT JUIUMH 10 BCeH BHOMMOCTH HaQIIOmaeTcs B Bﬁ,ﬁe YIIMPEHHOTO CHT-
HAT0a B Gonee CHIILHOM TIOJIe 10 OTHOUIEHUIO K OCHOBHOMY ITHMKY. 3TO-
My TIPESANCIONKEHHIO COOTBETCTBYET OTHOCHTENBHOE KOMHUYECTBO IIpO-

TOHOB, OTBEYAIOINMX IIAOIAIHA TAHHOTO CUIrHATNA.

Pacuér o npeanoXeHEHoH MOACIIH KOJHYeCTBA BO3MOXKHEIX iuéc-
TACBA3HBIX KOMIUICMCGHTAPHBIX Map MOKA3HIBAET 3HATHUTENBHC MEHB-
Ty BEPOSTHOCTE [IOMYUeHNS MOAODHBIX Tap ye Ha BTOpPO# W3 YeTH-
Péx Tpadell Terpasapa. [lodToMy oaHa KoMIUieMeHTapHas Hapa OKa3hi-
BAESTCH OCHOBHOIT SIYEHKOH B IIOCTPOCHHH IIOCITCHYROIITHX aCCOIiHaTOB
(HampuMep, B pe3ylbTaTe 00pa3oBaHUs BONOPOMHBIX CBA3eH MEXIy
MPOCTPAHCTBEHHO COOTBETCTBYIOLIMMH BEPUIMHAMH CHiapeHHBIX IpaHeil
IpH NOAXofe KOMINIEMEHTAPHBIX IIap APyl K ApYyry, T.e. 0o 4 u 1o 2

CBSI3H ).

IloBopot Komnnememapﬂoﬁ mapel Kak HaumeHee CBI3aHHON
AUCHKH B CCTKE BOAOPOHBIX CBﬁBeﬁ OPUBOIHT BCIIEACTBHE pacnonoxce—
HEA TOXOMKHTENDHEIX U OTPHLATENEHEIX 32aPANOR BOXOPO/HOM CBA3M na
Pa3sNAYHBIX pagrycaX BpalleHUA BOKPYI LIEHTPa TSAXKECTH K [OABICHHIO
MArHHTHOIO MOMCHTR quﬁKM, HTO MOIBONHACT OGBﬁCHHTh HAIIH4YHE QC-

TANbHEIX AW B criekrpe TTMP.



05

CHrHajbl OT NPOTOHOB BONOPOAHBIX CBA3ECH, MONAZAOINUX TOK
SKPANHPYIOTHEE JICHCTBHE MArHHTHOTO TOJiA, OKAXKYTCH B Golee Culls-
HOM II0fle, & CHTHANBL OT MPOTOHOB, Haubonee YNANEHHBIX OT LEHTPA
BpalllCHHA, NMonafakuidX noja Je33KpaHupyrniee BIHAHHE MAarHATHOTO
OJNs, OKLKYTcd B Oosee cnaboM Mone 110 OTHOIICHHIO K OCHOBHOMY
curHany. KonudecTso, mooxeHne B CHEKTPE W OTHOCHTEIBHAS HHTEH-
CHBHOCTB BCEX HAOMHOZAEMBIX JIMHAN B NPHHIMIE XOPOIIO COOTBETCT-
BYIOT [IPEAIaraemMoii MOJEIH, OXHAKO JeTellbHas pacmmbpomca KaokJ10H
W3 IMHEN TpebyeT cepbEé3HBIX MHKOIONHUTENBHBIX HCCNeIOBaHUH, 1 TT0-
TOMY INOANOe OOhICHEHWE AWHMHM Ha 3TOM JTale He TIPeACTABIIIOCH

HBHQCOOGP&SHBIBM.

[IpeanoxkeHHas MOJENb U IPSAION0KEeHUI O COOTBETCTBHH ¢ Hel
naHdeix [IMP B 3T0OH cTagud UCCIIEAOBAHME HOCUIIHM, €CTECTREHHO, I'H-
NOTETHYECKHH XapakTep W NMPEACTARIIANH HHTepec, CKopee Beero, A
Bblﬁﬁpa NNCCIEAYIOIEX SI{CHele‘;erHTOB, NOATECPAR AAKOIHHY  CYHICCT-
BOaHHE B BOJle TePMOJHHAMHYECKH CTAOHIILHEIX CTPYKTYpP. TeM He Me-
Hee CJIeAyeT OTMETUTE, HTO HATHYHE OTACHEHEIX NHHAN TTOTNMOINCHHAA B
cnexktpe [IMP HemocpeacTBennHo M Haubonee HArIAOHO HOKA3LIBAET

HANHUIHE CTA0HITEHBIX aCCOLHATOB B BOIC.

O0napyxeHHe B CIEKTpax HPOTOHHOTO MArHHTHOIO pea_OHaﬁca
BOOEI B o0nacTy HONIee CHILHOTO IO IO OTHOIHGHHi-O K OCHOBHOM JH-
HUH TIOrTIonICHU axTAdecku Tpéx ofnacTell XUMPYECKOTO CABHrA C
WHTCHCHBHBIMHE JIMHHAMU NONTOMICHWHE HA ()Glj_leM HYICBOM (b{}He MO~
KeT OOBACHATBCA NHOO HATHYHEM CHONHBIX CTPYKTYP OOHOTO THIIA
ACCOLMATOR , NMHOO cymécrosaHHeM pa3HEIX THIIOB 00pa30BaHUH M3

“KBAHTOB" BOJBIL
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Baxaiag ponb CTPYKTYPHOTO COCTOAHHS BOAHOH Cpefibl B JKU3HE-
JCATEAbHOCTH OPTraHU3MOB TpeboBala ceph3HOro INTAHUPOBAHKY HAJh-
HEHIIUX WCCIeNOBAaHUH U NOHWEMAHHA TOro, 9YTO BONPOC O BOIMOKHOH
CTaOMNBHOCTH BITOJIHE ONIPEAENEHHEIX ACCOIHATOR ﬁs MOJIEKYJI BOXBI RE
TOJHHMANICS, ITOCKOJBKY CHUTANOCEH, YTO MANIOEe BPEMS KHU3HH KOMILIEK-
COB ¢ BOJOPOIHOH CBA3RIO ( 10° CeK.) MCKIIOYaeT NOSBICHHE HOJro-

FHHUBYHOIMX KOMIIEKCOB HA OCHORE OTHX CBA3EH.

IlosToMy AOKa3aTENBCTBO HANHMYMA CBOEro pofa GpakudH BOABI
MOAPa3yMeBano o06A3aTeNsHOe TOATBEPKICHHE CYIIECTBOBAHMSA CTa-
OHIIBHBIX ACCOLHATOB BOABI HEIIOCPEACTBEHHO B XPOMATOTPafiiecKuX
HACCAEA0OBAHUAX. YHYHTHIBASA MPENIIECTBYIOIIHE JaHHEIE O CTEIIEHH CTa-
OHIH3aUMY TepMOIHHAMIYECKH VCTOHYHMBBIX “KBAHTOB' BOJLI, HAMH
OB MPENNPHHST DKCTIEPHMEHT IO BELICHEHHIO BOIMOKHOCTH pa3,uefie-

a1 Ppakuri Bogs MeTOZOM SKEAKOCTHOH XpoMaTorpaduu [49].

3-6. JxcnepHMeHTAILHOE JOKAATENRCTRBO HASHYHA (hpaKknuii
BOJXElL. Hpeme BCET'O CICAYET OTMETHTL, YTCO TaKUe CTpAaHHLIC lil)a]('l".bl,
KaK OTKJIOHEHHEé OT JHHeNHHOH TIpH CHATHH 3aBHCHMMOCTH IIOKa3aTelns
[MRSJIOMJICHHUA OT MPOHEHTHOIQ COACKAHHSA B BOAHOM DacTBOPC pila
BeINEeCTB: METHIOBOTO. CIIHPTA, aUSTORUTPUNIA H APYIUX , - ABHO CBYJe-
TENLCTROBANH O PazpylUleHUH KaKUX-TO YCTOMUYHBHIX 00pasoBaHmMH M3

MGIEKYI BOIEBL

TIpruéM MOPaKaQ TaKe TO, YTO 3TO ABIEHHE NOBONBHO CIEIH-
$UUHO W, HATIPHMeED, ITF METHICYIL(POKCHAA THHEHHOCTE B AHATOTHY-
HOM 3aBHCHMOCTH COXPaHSAETCH, T.C. B 3TOM CIY4ae Ce CTPYKTYPOH BOJB!
Kax OBl HU4ero He [IPOHCXOIANIO, IT0 B KAKOK-TO Mepe IONTBEPKIACTC
TEM, YTO CMECE AUMETIIICYTR(OKCH] - BO/A, H3BECTHAS B MEHUMHE KaK

“IHMETOKCHH", HCIIONB3YETCA M HHBCKIHIH H, clIe/IoBATeNBHO, HE AB-



NS€TcA TOKCHYHON B OTIHYHE OT BOJHBIX PACTBOPOB METHICBOIQ CIHD-

Td H AHCTOHHTPHIIA.

Boifop vernoBud onpenenesus _(hDaKHHOHHOFO COCTAaBa BOALI Me-

TQZOM BEICOKOI(MPEKTHBHOM XHIKOCTHOH XpoMarorpaduy,

Ilockonbky BOJAAa HE NOrNOLIAET B XapaKTEPHOM JUIA Hambonee.
JIGCTYIHBIX JETEKTOpPOB B AuamazoHe 200 - 700 uM u ue obmamaert
(payopeclieHlHell, HCIIONL30BaHNE HamOOIee paclnoOCTPaHEHHBEIX B Ha-
AEXHEIX CHEKTPOYOTOMETPHUECKOTO H (IIyOpPOMETPHYECKOTO JIETEKTO-
pa, Ha TNepBbId BAITIAL, | NIPE/ICTABIACTCA HEBOIMOXKHBIM. (JHAKO
“Ipo3pav4HOCTh” BO/LL B YILTPa(UOJIETE NO3BONAET NPpHOCTHYTH K KOC-
BEHHOMY JIETeKTHPOBatMIO C WCHOAB3OBAHMEM JJIOCHTOR, NOTIOMIAK)-
wMx B Y@ - nuarnasore. K taxuM smoerTaM oTHOCATCS aue'ro.H, YKCYC-
HO3THIOBEIA 3¢up, 6eH30a H T.n. Berbop npemmouTHTensHOro pacTeo-
pHTENs ONpEaenaeTes JByMs (akTOpaMH: BRIOOpPOM KOJOHKH M BO3-
MOXHOCTBIO [TONydeHHS PACTBOPHUTENT ¢ MHHHMANBHEIM conepﬁcaHHeM
BOJABL. JleTeKTHpOBaHne NpHU STOM BO3MOJKHO 1O CHHIKEHUIO NOTIOINE-
uvs (QoHa MeTeKTOpa) MPH NMPOXOXKACHHH MAKA BONBL BOIMONHO TaK-
e HCMOMEI0BAHYE PedPAKTOMETPUUESCKOTO NeTeKTHPOBAHHUA NIPH JIOC-

TATOUHOH 4yBCTBHTENEHOCTH pedpakToMeTpa.

Kak OBI0 yiXe moKasaHo HaMmu [47], BO3MOXKHEIE (Ppaki[Ud BOJEI
00Iaga0T paznuIHON ruApo(OOHOCTEIO,CIe0BATENBHO INA UX Pa3fe-
JIGHHSt MOKHO WCNONL30BATh oﬁpaméﬂﬂo-tbasﬁyio xpoMarorpaduio.
OnHako 0OpaEHH0-daHOe SNOMPOBAHHE YHCTEIM OPTAHHTECKHM
JIOEHTOM IIPHBEN0 OBl K DMIOUHU CTOJL IONSPHOIC COSJUHEHHS KaK
BOJIA TIPAKTUHECKH B MEPTBOM 00BEMe. B CBA3H ¢ 9THM 1 pasAcieHHS
6B110 HCIIONE3OBAHO OBpPAaTHOE rEAPOGOGHOCTH CBOHCTBO (paKimit BO-

IBl - pasiiiyHe B CHOCOOHOCTH K 00pasoBaHHI0 BOJOPOZHEIX CBA3CH.
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Juia pasnenenna ¢pakugl Obila HCIIOAB30BAaHa KONOHKA C MPUBHTHRIMY K
cunukares o NH; - rpynnaMn, o618 JaolUAMH 3aMETHOR CIOCODHOCTLIY
K 00pa3OBaHHIO BONOPOJHEIX CBA3ei. YUMTHIBAA, UTO SHEPIrHs oﬁpam'-
BAHUSA BOLOPORHBIX CBA3EH COMOCTABHMA C SHEPIrHeH AUCHEPCUOHHBIX
B3aMMOAEHUCTBHI, ¥ YTO HCITONB30BARHE OPraHHYECKHX PACTBOPHTENeH
ofecrieYdBagT JOCTATOYHC BRICCKOE YJAEpXHABAHHE HA aMUHHOHA KONIOH-
Ke TaKUX COSAMHEHHH, KAK MOHO- ¥ gHcaxapuisl ¥ chomptei, NH, -
KOJIOHKa Obla BEIOpaHa I OLEHKH BOIMOXHOCTER pasJcicHAT ¢pak-

A BOABI.

B xavecTBe 3M0€HTOB OBLIA OIlEHEeHA BOBMO)KHQCTB Hcﬁonbsoga-
HUA [OPH KOCBEHHOM JETEKTHPOBAHUM IBYX OPraHUYECKUX paCTﬁopHTnjc-
Jel, normomaingx B Y@ - gHanaioHe: anetoHa u ylccycﬂoa'mnoeoro
s¢rpa ( JITHHE! BOIH, COOTBETCTBEHHO, 250 uM H 290 AM). B ciydae
IPAMOTO PEPPAKTOMETPHUECKOIO IKETCKTHPOBAHHSA  OLCHHBANH BO3-

MOKHOCTS HCTIQNIB30BAHUA ITHIIAIICTATA H AICTOHATPHIIA.

PesyibTarsl SKCHIEpHMENTA ITPH KOCBEHHOM Y -

getekruposaduy. C HCIOIB30BAHMEM 0OOHX 3MIOSHTOR yHaloChk Bbi-

ABATEH MIOUHIC BoAEl ¢ NH; - KOTOHKH TpeMs 9acTHIHO pa3zenéHHEBIMY
XpoMAaTorpaHIecKMH 30HAMH Ha (oHe ODIIero CHIBHO Pa3MLITOTO

nuxa (puc. 8 a-6 ).

TlpH 2TOM HCTONE30BaHHE AlleTOHA IO3BOIIC NONYyYMTH Godee
qETKHE 20HEL, HHAYE MOBOPY, Hp(pexTHBHOCTE KOXOHKH ObuIa Bhldie. [lo-
CTENEHHO INPOMCXOMUNO Pa3MBIBAHHE XPOMATOTpapUudeckux 30H, YTO

MoeT OBITh CBA3AHO C HACKHIINEHHEM KOJIOHKH BOJIoH ( puc. 8 B ).



29

Puc. 8 a. Koceernoe JerextupoBaHue ©pakuuil  BOJE

[0 U3MEHEHHIO NONICLIEHHS STHIALeTaTa Ha IUIMHE BOJIHEI 290 Hn.
8 0. KocseHHOE OeTEKTHPOBaHRe (hpaKIUil BOILI
10 UIMEHEHHIO TOTOMIEHUA AL{ETCOHA Ha JUTHHE BOIHE 250 HM.

§ B KocseHHOC  JeTeKTUpPOBAHHG  hpakuMil  BOABI
0 U3MEHeHMIO IMTOrIoHeHH STHIALeTATa Ha JIIBHEe BOJHE! 290 HM B

CTaJHH HACKIIIEHHWA KOJOHKH BOOOH.



100

Dosee TIATeNbHEIR aHATH3 XpoMaToTpaduuecKux 30H Ha pHC.8 a,
puc. § 6 noxasslBacT, MTO NpaBu/Lllee TPAKTOBATE HAOIOHAEMBIE NH-

HUM Kax JRe FPYMIBT THHUHA Ha 00LICM PA3MBITOM ITHKE.

Tak Ha puc. 8 a BHJIHO, YTO IIPH UCIIONB30BAHUM B KA4YECTBE 3ITI0-
€HTa STUJaleTaTa BHAYAIEC OTACTBHO BEIXOZHT HeDONMBHION TIMK, 4 3aTeM
IIpOCHeKHUBASTCS IPYHNa JUHAM, QakTHYecKky npeacTasisomas coboi
Hepa3pellEéHHBIH TPUIUIET, IUMPUHA JIHHAH KOTOPOTo 3aMeTHO OOonbIIe,

4eM Y NEPROro NHKA.

Takoe HaGJ]IO,ELeHHe H YCJIOBHOC Nnojpas3lclIieHue OIIpaBIeIBaeTCsl
aHATH30M XpoMarorpaduyeckux 30H Ha prc. 8 6 . Ilpy ucnonp3opaHuu
B Ka9CCTBE JJIKOCHTA alleTOoHa, pE3KO MEILAIOINSTO IMHIPHHY J]HHHE, BHa-
yaje MOWHO QUEPTUTH OTIMUAUNICH 0T OCTANBHBIX IHPOKUH MMHK, 2
3aT'II3M 4&TKC BHAHBI TPH NUiHHM. [loaToMy Jaxe npH IpeaBapHTEIBHOM

KOCEEHOM [ETEKTUPOBAHMY MOXHO YTBEPKIAThH O HANMWYMK (Ppaxuuil

BOJIBL.

Hcnonp30BaHHE NPSIMOTo DGd]ﬂ&KTOMET‘DI’I‘leCKOTO AETEKTHPOBA-

HH4. Hcnonp3oBanue kocBenHo#d YO - cnekTpo(oTOMETpUH 1IE T0-
3BOMSIIO KONHYECTBEHHO DTPOAZHATM3UPOBATL PEe3yNbTaTh! pa3jiencHus,
[TOCKOJIBKY ONTHYECKKE XAPAKTEPHCTHKH JETEKTOPA B 9TOM PEXKHUME OT-
NMUYATHCh HecTaOUNBHOCTEI. UyBCTBUTEIBHOCTE METOJA Oblila HEBeIH-
Ka, 4TO BENO K TIePErpy3ke KOJIOHKH. TeM He MeHee moiydeHHBIe mpel-
BapUTeIbHbIe PE3YILTATH], & TAKKe MAHHLIE O MIOKA3ATENIX IpeIoMiTe-.
HHUS BOJBI ¢ PA3NUYHBIMU OPraHUYECKHMHE PACTBOPHTEIAMM MO3BONHIIH
OPEeANOIOXKHTE, YTO HCIOIB3I0BAHUE PeQpaKTOMETPUISCKOTO [@TeKTH-
POBAHKA IMO3BOJIAT YIIYUILMTG YCIOBUA pasieneHud. B ¢BA3M ¢ 3THM Ha

CEAYIOIIEM JTAale pa3neNeHue BROJR HA (IPaKuyyd METOAOM BhICKO3M-
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(DEKTHBHON KXUAKOCTHOH XpomMarorpad@uH IPOBOJWIH C HETEKTHUPOBA-

HHUEM IO DAZHOCTH nokKazareneh IIpenoMIeHHA 3JIKOCHT - BOOA.

ITockoneKy OpH HCITONE30BAHUE KOCBeHHO10 Y@ - aeTexTUpORa-
HHA XOpOLKe pesynbTatsl MIPH pazleieHHH Qpakumi BOjbl GBUIK IO-
NYYCHBI C MCHONB30BAHNEM B KayecTBe MIOEHTA HTHIOBCre 3dupa vi-
CYCHOHM KHCJIOTEl, B TEPBOHAYAILHEIX 3KCTIEPHMEHTax ¢ pedipakTomMeT-
PHYECKHM IeTEKTHPOBaHHEM OBUI HCIIONE30BAH TOT XKe 3moeHT. OfHa-
KO IIPH 3TOM He YIalock OOHapyXUTh CKOMBKO-HHOYZAP BHIpa#CHHEIX

XpOMaT'DFp’d(bH'-IEC-KHX 30H HIIH Ja3KE CHCTEMHBIX ITHKOB.

B ¢B#3H ¢ 2THM Ha cIeIyiolleM dTane HaMH OBLI MCIIONb30BaH
IIAPOKO [MPHMEHAEMEIN B XpoMaTorpadHuecKoll pakTUKe alpoOTOHHBIN
PacTBOPHTENb - alUeTOHMTpHA. [IpakTHYecKH nomaHad IIpO3padHOCTD
3TOr0 pacTBOpHTEN B YO - AuanazoHe HE IO3BONKNA HCIIOIE30BATE €10
IIPH pa3fie/IeHHd QpaKuid BOAEI ¢ KOCBEHHBIM Y@ - feTekTHpoBaHHEM.
B To xe Bpema pan xapakrepucTHK ( HU3Kas BS3KOCTh, ONHOE CMEIle-
HHE ¢ BOZOH ) IO3BONAIIN NIPeLNOICKHATE, YTO OH MOKET OBITEH yCTICLIHO
IpAMEHEH B Ka4ecTBE 3FOSHTA NpU pa3feseHnu dpakui BojH C ped-

PAKTOMETPHYECKHM JCTCKTHPOBAHHMCM.

[TonydeHHbIE PE3YIbTATEL MOMHOCTRIO TOSTBEPHIH TO IPeAo-
noxceuuc, MerogoM BOXKX Ha aMUHHOH KOMOHKE C HCHONL3OBAHHEM B
KAYETCRE 3NKOCHTA alleTOHUTPUIIA YJIANOCE Pa3enuTh Ha (PaKTUUH KaK
YHCTYIO BOAY, TaK M €& CMEeCH C al{eTOHUTPHIOM B Pa3iHdHEBEIX COOTHO-
miepuax ( puc. 9 6 - 9 e). ITpu 3ToM OBi0 OOHAPYXEHO, YTO TIPH pas-
NUYHBIX COOTHONIEHHAX AUETOHUTPHI - BOZA KOJUYECTBO (pakuuid A
3(pPEeKTHBHOCTE pa3feneHua pasnuyHel. HanpuMmep, MpH HCHOIB30Ba-
HBYM YHCTOH BOJBI HA XpomaTorpaMme HaburoJaercs Npy DEPBOM pac-

CMOTPEHHB TPY ITMKA, COOTBETCTBYIOIME TpEM (pakIusM, a NpU Ke-
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10Nb30BaHMH 30 - TH IIPOLEHTHOrO PacTEOPa BOILL B aLIETOHUTPRIE
00BEM Ha oOBEM ) - akTHYECKE TOJBKO OfAHA (ipakuws {( puc. 9 B ).
JonoaHUTenbHas IpoBepKa MoKa3aia, YTO IPH HHKEKTHPOBAHHWHA YHC-
TOTO AllETOHUTpHIIa Hab:IiouaeTcs eMHCTBEHHAs XpoMaTorpaduvyeckas
30HA, MOUPYHOIAs B BUAS HETATUBHO'O [HKA C YISpPKHBAaHHEM OKOIO
107 cex. { puc. 9 a- 1,78 muH.). Hanuaue 3T0# 30HE CBHACTENBCTBYET O
TOM, 9TO paHee OTMEYEHHbIE HaMH ITUKH JeHCTBATEIBHO IIPU-HAUICKAT
BOJE, ¥ MO3BOJBIET ONMPeleNnTh CTOAL BAXKHEIM [apaMeTp Kak MEPTBOS
BpeMf KONOHKH, HCODXOANMOE 1 JaNbHSHIIMX XpOMATOrpadIecKux

pacueToB.

JIIA (TORMMaHus MeXaHHu3Ma pazfeleHus ¢ppakuuii Boasl Ha NH; -
KOJIOHKE IIPH HCIICIB30BAHHH B KadecTse amoerTa 100 % aneroHHTpH-
Na ClegyeT paccMOTPEeTh MUMEIINHecs NpeAcTaBlIeHUA O copOIuM Ha
3TOH KOJOHKE NPENCTABUTENEH PyNIbl BELIECTB, TAKKE CIOCODHBIX K
00paz0BaHUI0 HECKONBKUX BOLOPOIHBIX CBi3eH - yriueronos. ITockons-
Ky aMHHHBIE KOQJIIOHKH H 3JII0EHTHl TUIA ANETOHHTPHN - BOJA HIHPOKO
HCLONL3YKTCA JITII XPOMATOIpa)HMIecKoro aHallM3a PasiHYHEIX Hped-
CTaBHTENEH ITOTO KIACCA OPraHHYeCckux BELIECTR, CYIRECTBYIOT KAk
MHOTOYHC/EHHbBIE SKCIEPHMEHTAILHEIE JAHHBIE O BO3MOKHOM MeEXa-
HU3Me MX cOpOuMy, Tak M ONpeNeitHHEIe TEOPETHUSCKUE TPEICTABIe-
HUA, ABAIM3 KOTOPBLIX MOXET OKa3aThCAd IIONE3CH IIPH PACCMOTPEHHHM

MEXAHH3Ma XPOMaTOTPaMIecKoro pasaeieHus (Paxii BoEL.

H3BecTHO, B 4ACTHOCTH, MTO ¢ YBEIHYEHHEM MOJNEKYJISIPHOro Be-
ca caxapos, ux yaepxusarue Ha NH; - kononke pesko Bospactaer. Cy-
IIECTBYET TAKKE ONpeAeNEHHas 3aBHCHMOCTL MEXIY YASPKHBAWHEM U
COMlepXXaHWeM BOIBI B BIIOSHTE: 4eM OONBIIE MPOLEHTHOE COAEPKaHue
BOJIBI, TEM MEHBUIE YAEpKMBAHME yiTesonos. Taxum obpazoM, Mexa-

HHU3M YICpKHBaHNA YTIIeBONOB Ha AMHHHON KONOHKE CYHISCTBEHHO OT
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Puc. 9 a - Ilpamoe pedpakroMerpHueckoe JercKiHpoBaHUe. ba-
30Basfg XpPOMATOTPaMMa - BPeMs BhIXOJa MEPTBOTO 00LéMa B OTCYTCTInHE
MOPUHH BOIBL [ - HHTEHCHBHOCTD, IIPOMOPLUHOHAIBHAL H3MEHEHMIO [10-

Ka3aTe]a MpPeToOMIICTH .

6 - [IpsamMoe pedPaKTOMETPHUECKOE AeTeKTHpoBaHHe dpakuui

100-npoLeHTHOI BOAbL.

B - llpamoe pedpakroMeTpHueckoe RETEeKTHPOBAHHE (MpaKIpiH

soasl (50% B anerornrpune).
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Puc. 9 t - llpamoc pefipakTOMETpHYECKOE HETEeKTUPOBAHHE

dpakunit BoaE! ( 22% B aUETOHATPHIAL ).

A - [Ipsmoc pedpaxktoMeTpudeckoe ITeTeKTHpOBaHHE (pakuui

Boasl ( 10% B aneroruTpRIE ).

e - Ilpamoe pedpaxToMerpuueckoe JeTeKTHpoBaHHe (paxuumii

rofIbl ( 100-mIpolieHTHas BOJOIPOBOLHAN BOLA ).



nr4eeTca OT MeXalMsMa yIepKHBaHHs Ha o0paiéHHo-dazHom
KOJIOHKE, IUI¢ YBEJHYCHHE JONH OPraHH4eCcKOro PaciBOPHTEHsS NPUBO-
JUT K YMEHbIUCHHIO BPEMEHH YIeKHRAHUA BEIECTB IPAKTHUSCKH BCeX
KnaccoB. CnegyeT OTMETHTE, YTO NPHU HCIOAL30BAHHH JAKEHTOB, CO-
aepxamux 15 - 25% Bogsl, Boga, coepKammasicst B npodax yriiescaos,
ANMIOUPYETCS YIKHMHU 30HAMH ¢ QUeHH MANTbIM BpeMEHEeM YIepKHBauuA (
IpaKTH4YecKH B MEPTBOM oOLEMe } u 0e3 3aMEeTHOTC pasfeieHust Ha

dpakumm.

[lockoNbKY BOJIY MOXKHO pPaccMaTpUBaTh KaK COSNHHEHHE Cyllle-
CTBEHHO (0Jee TOIAPHOE, YeM YrIEeROJBl, CTAHOBHTCA OOBICHHMBIM
MaJIOe BpeMd yAep:kuBaHHA & (pakilui Jaxe npy Hcenoab3oBanuu 100
- NpoUeHTHOro aueropuTpuna ( xo3dHUKEHT YAepKUBAHHA OKOJIO
0,3). MexarmsM ynepxxHiBafgns BOBI IPH 3TOM, KakK H B ¢Tyd4ae YIIeBo-
JIOB, ¢Bf3aH ¢ obpazopaHueM BOAOPOAHEIX cBA3el Mexay OH - rpymma-
MH Ha NOBEPXHOCTHA CTPYKTYPHBIX 3NIEMEHTOB BoJbI U NH, - rpynmmavu
copbenTa. Cyd Mo MaXoMy BpEMEHU YIEPKUBaHHA, 3HEPTHS MOA00HBIX
CBA3ell HeBelNMKa M CYLIECTBEHHO RHUAe dHepruu obpasoBaHug BOJO-
ponxoit ¢azu (19,6 xx/Mons). Ho B coiydyae UCMONB30RAHWI YHCTOTO
aIleTOHHTPUIIA KK 3JTI0eNTa, CPOACTBO BOJALI K MOABHKHOH (ase cyllle-
CTBEHHO HWXKe, UeM B ClIydae BOJHO-aURTOHUTPUNBHEIX CHCTEM, UTO U
00VCIIABIHBAET €€ 3aMeTHOC YACPKHUBaHKHe Ha xonoHke. IIpm stoM cra-
HOBHTCS BO3MOKHOH peanu3alds MHOMOKPATHLIX aKTOB copOIds - Je-
copbuHA, 9To, B KOHEYHOM CHETE, ¥ NPHBOIHT K (paKIHOHHPOBAaHHIO

BOJEI.

Anamus puc. 9 0 - 1 I03BONAET 3AMETHTE, YTO, HECMOTPA Ha H3-
MEHEeHHe KonudecTtsa ¢pakiuili BOZEl MPH Pa3sHBIX COOTHOLISHHIX B
CMECH alleTOHUTPHI - BOJA, XPOMATOrPapHISCKHE 30HE MOXKHO TaKHKe ,

KaK 4 B cnydae KOCBCHICIO JCTCKTHPOBAHWA , pa3dciliTh HA JABE IPYII-
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1161, Bavane BBIXOAUT OTASIBHBIA ITHK, 4 3aT€M , B 3aBHCHMOCTH OT Y~
JOBYH OIBITA, CRNEAyIOWIAd TPynna NUHUH, IpH4EM UX MAKCHMATBHC
HabJI0JacMoe KOMHYECTBO OKa3hIBACTCA, KaK 9TO 0CODSHHE NPOCiesKi-

BAETCA HA PHC. 9 e, Takke paBHO TPEM.

IlpumeyarenpbHo, 4TO  cpapHeHde  xpomatorpamm  100-
NPOLEHTHON IWCTUIIMPOBAHHON BOJEL (puc. 9 ) U BOZOUPOBOIHOM
BOOB! (PUC.9 €) ¢pa3y MOKa3BIBaeT HX CYLUECTBEHHOe OTNHIHe. Mexny
ABYM3 OCHOBHBIMM IPYMIIAMH JUHHE B CIYYaE BOAONPOROJIHON BO/BI
NOSABIAETCS HOBEIA IMHK (BpeMs Bhixoza 1,88) w, kpome TOro, MOKHO
rOBOPHTh O IOABJICHHH B XPOMATOrpaMM< BOJIOITPOBOIIHOM BOABL HO-

NMOMHUTENLHLIX MHKOB HA MPABOM CKJIOHE YITHPEHHOH MPYIIL] TUHHU,

HeolOxoaumo oTmMeruTs, 4TO NOJOOHBIE OTIHYHA HE SBIRIOTCH
NpPOCTO CHIHANAMY OT IpuMecei, a OTpakatoT NOARICHAE B BOJC HOBBIX
o0pazoBaHui, OTCYTCTBYIOLUX B 9HCTOH BOJE, TO €CTH 3TO HOKa3arclb

Hapylenyd CTpYKTyYpPLI BOMLL.

Takum 06132130!&-{, PEIYNLTATEI, NANYUEHHBIC METOAJAMH BBICOKGO-
2 $eKTHBHOH XMAKOCTHOU XpomaTtorpaduH, CBHASTEIECTBYIOT ¢ TOM,

4TO BOJA CYNIIECTBYET B KBAHTOBAHHO-(PPAKLIHOHHOM COCTORHHM.

COBOK}’HHOCTB IOJTYHCHHBIX 3KCHepHMEHT3ﬂBHLIX JAdHHEIX I10-
IBOJIHMIIA MPEINPHHATE MOAEIBHBIC HCCNCAOBAHNA IIOCTPOCHHA BO3MOM-
HBIX MHOTOMOJEKYIIAPIEIX CTAGHIBHEIX ACCOLHATOB BOOEL, KOTOPEE OB
YIOBJICTRODANH B CBOEM [IOBCACHUHI X01Y H3IMEHCEHHA HaﬁﬂlﬂﬂaeMIﬂX
O[LITHRIX 33aBHCHMOCTEH H OTBeHaIH 0Bl KHHETHKO - TSOPEeTHYSCKHEM

IIpEACTABIICHHAM,

3-7. [locrpoeHHe reOMCTPHYECKHX MOJENeH ACCONHATOB BO-
nol, [lepsraHag Momens u3 57-MH MOMNEKYJI BOAH ( pHC. 5 ) , Ha Hall

B3I A, 110 NPpeAMIECTBYIOMIHM TIPCOIIOTIORCHEAM KajalaCh JOCTATOYHO
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obocHoBaHHOR /1A BRIOOpa €€ B KaucCTBEe HCXOAWON e HHUIL {HIH
“KBaHTAa”) B AanbHEHUIHX TTOCTpOeHHUAX, Bonee Toro, reomeTprdeckas
33KOHYEHHOCTh “‘AOJEKa3IpHYECKOro TeTpasfpa’”, €ro COOTBETCTRHE
IKCTIEPUMEHTANEHEIM 1 TEOPETHYECKUM BBIBOJAAM HABOMHIA H3 MBICNE
nab0 O ero YHHBEPCANbHOCTH Kak crabunbHoro obpazoBanus, nubo o
HATMYHH Y HEro TakKHX KA4eCTBEHHO OTIMYHBIX CBOHCTB, KOTOphiE S
IIO3BOJIATH TIepelTH Ha HOBBIE JTAIE! MOCTPOCHHA CTA0MWIBHEIX CTPYK--
TYP.

ANaiii3 JaHHBIX,NOMYUEHHbIX TpeMi (PU3UKO-XUMAYECKAMHA Me-
TojJaMu: pedpakTomerpuu [47], BbicOKO3)EKTHRHON KHAKOCTHOH
xpoMmarorpadguy [49] U OpPOTOHHOrO MarHWTHOrC pe3zcHaHca [48], Ha
OCHOBaHHH KOTOPHIX Oblfla MOCTPOEHa M JOKa3aHa IreoMeTpHYecKas Mo-
Jenb OCHOBHOH CTPYKTYPHOH AueHKH BOJbLI, CBHACTENBCTBYET O Clie-

AYHOLICM:

1. Ha yposue nepsoit crazun obpazopanns cTabunLHO-
ro  CTPYKTYpHOre  3leMeHTa “3  57-d  MOJeKYl  BOAH
(nonexa’ApUIECKUN TeTparp - “KBaHT ,PUC. 5 ) BOBHUKAET HOBLIA
BUJA MEKMOJIEKYIAPHOTO B3aUMOJEHCTBAS - KOMIUIEMEHTAPHOE
obpazoBarue TIeCTH BOAOPOAHBIX CBA3eH MEKAY IPaHIMH pa3iny-
HEBIX TETPasApoB - KBaHTOB (puc. 10).

2. Bo3HUKHOBEHHE CBOHCTBA KOMIUIEMEHTApPHOCTH Ha
YPOBHE KBAHTOB JAI0 BO3MOKHOCTH OCYLISCTBHTHCHA KOMILIEMEL-
TAPHOMY B3aWMOJIEHCTBHIO KBAHTOB, MpHBEnIeMy K 5-TH U 6-TH

KBaHTOBBIM 00pazosaHunamM - dpakiuamM Boas! ( pac. 11-12).
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Puc. 10 . OdbéMuas ynakoBka “KBAaHTOB” BOAE! . Pacmono-
YKEeHue TeTpasapoB BepUmHHoi K Habmofaten 0G03HaAYEHO A H
TPAHBIO K HADMIOAaTeMo 000IHAUEHO A . BzaumMopeticTeye rpa-
HEH BO3MOIKHO TOABKQ B MEPEKPECTHOM [TONOKEHTH m . Tlynx-
THPHDLIMY JTUHASIMH BLIJENIelbl IpocTeHinye NATH (IAT5IH 3a ueﬁ—'

TpalLHbIM) U IIECTHKEAHTOBBIE 00pAa30BaHMI.
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Puc. 11. CynepreTpasap I4TH “KBAHTOB”, 4 TeTpa’apa Ha-
TIpaBieHEl B pa3Hsle CTOPOHS! OT [OCKOCTER HEeHTPANBHOIo TeTpa-
3pa R BuAe “3rcysibl’”. TpH TpaHH, HanpaBlaeHHbE K Habmopare-
710, PaciloIOKeRbl B OJHOH IITIOCKOCTH, obpasys cyneprpans. Ha-
JOMKEHUE ITHX [T10CKOCTER ¢ TEPCKPECTHRIM MONOKEHHEM KK I0H

T'PaHy, HEBO3MOMHO.
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Puc. 12, Lukiudeckoe oGpa3oBaHHe U3 IISCTH “KBAHTOB -
“cHexHHKA”. TpH rpaHy, HATIPABIEHHBIE K HaGNMOAATETI0, pacro-
JIOXKEHBI B OJIHOH ITOCKOCTH, o0pasys cyneprpaib. Hamoskenue
ITUX IUIOCKOCTEH ¢ MepekpECTHLIM MONCKEHHEM KaXAoH IpaHH

HEBO3IMOKHO.
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BakHOCTE MpennoxeHHBIX Ha OCHOBE 3KCIIEPHMEHTANBHEIX
OaHHBIX YTBEPKIEHWH B mI.1 ¥ 2 Tpebyer Ttakxe H pacCMOTPEeHHS

TEOPCTHHCCKHX TIPEAIIOCEIIOK.

KliHeTHKO-TeopeTHYeCKOoe 000CHOBaHHE IOSBIEHHE B BOJC -

“KBAHTOB”, a TAKKe [IATH- Y ILIeCTHKBAHTOBBIX 0Opa30BaHIA.

IllecTs meHTPOB 00pa3oBaHHA BOAOPOAHLIX CBA3eH Ha Kauoi
M3 IpaHeil TeTpajApa KBAHTA BOABI MOKHO MPOHYMEPOBRATH B ABOMYHOH
(Huma Q) cucreme 1 KNacCHHIMPOBATS [10 THIIAM KOMILIEMEHTapHO-
ro B3aUMOACHCTBHA caefyiomuM obpazom: (cm. Tabn. 2-3) . Hamuure
LeHTpa o0pasoBaHus BOJAOPOAHOU ¢BA3H OT atoma -H ofo3Hadeno kxax
1, a oT atoma -O xax (. B 1abn. 2 64 tuna rpaHei pa3GUTHI Ha TPYIIIE
110 PAHOMY KOJIHYECTBY ATOMOB KHCIOPOJA H,COOTBETCTBEHHO, BONIOPO-
ma. CHcTeMaTH3aI(Ud THIIOB KOMIIIEMEHTAPHOIO CBA3LIBAHHA rpaHei
TETPA3JIPOR JIBYX KBAHTOR npouiselieHa B Tabn. 3, Kak o uz tabm, 3
BCETO MOTy4aeTed 12 THNOR KOMIUIGMEHTAPHEIX map rpaHei. Takum o6-
pasoM 24 THNA rpaHed CBA3LIBAHHA y TeTpa’lapa IaayT 24* THnOB
kBanToB { TpH 12* THMax ceaselt ).

Jns ananu3a NONHACCOLMALME KBAHTOB M OMNpefcIIeHHs Mak-
CHMAaNBHO BO3MOKHOIO KOJIMYECTBA KBAHTOB B ACCOIMATE, KakK 3TO yke
YKA3LIBANOCH BEIIE, CIEAYET BOCIIONB30BATECH (POPMYIIOH orpanryeHNS
crynendaToit accommauyu KM, =m (m+ 1)/ 2, rze m - uncio 3BeHb-
eB, K - KCHCTAHTA paBHOBECHs CTYIIEHYATOH ACCOIMAlMM IS OAHOH
cTafuH, M, - obinas KoHNeHTpauna accouuHpyromux dactur [47]. Ha-
IOMHHM, UTO B CNIydae ONpeAe/IeHUd MAaKCHMAARHOTG KONHYeCTBa MO-
NeKys Bogel B accoumnare K Gnino BeOpaHo 10 J1/MONb, @ MOCKONBKY
KOHIIEBas MOJIEKyNla BOJbI MMEET TpH CBODOAHBIX LEHTpa oﬁpasoBaHﬁﬂ
BOJOPOAHOH CBA3H, TO B pacdeTHOH ¢opmylne K NOMyIMio 3HadeHHE

30 n/mons. Torga KOIHYECTBO MONIEKYJ BOMBI B KBaHTe M = 57, Kak 510
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Tabmuna 3.

Knaceufurailda TinOER KOMIISMEHTeDRHX HAT DO NAEHIM T2T.o.

OTHONEHNE ATQMOE EACICDOIA Hemapa QTHOCHTENEHES
k¥ W BomOPOE2 Ha TRAlEY rpanef BEPORTHOCTE

I/n MCXOAHCE  KCMDJcMeHTATHOR TeXorHop KOMIASMeY TaPHOF CTHEORER

1 5/C 0/8 0 63 3/64
2 3/3 3/3 21 42 3/64
| 1 62 1/64

3 5/1 1/5 4 59 1/€4
16 47 1./64

2 61 /€4

4 5/1 /5 8 55 - 1/e4
32 31 - 1/64

3 A0 1/64

5 4/2 2/4 12 51 1/64
48 15 1/64

E 58 1/84

3 4/2 2/4 17 46 1/64
20 43 1/84

8 5 1/64

v 4/2 2/4 24 39 1/64
38 30 1/64

y 54 1/64

8 3/3 5 /5 28 2% 1764
49 14 1/64

o B4 1/64

g 4/2 3 /4 18 45 1/64
36 2" 1/64

10 53 1/64

10 4/2 9/4 34 29 1/84
40 3 1/64

11 52 1/84

11 3/3 3/2 44 59 - 1/@4
- 50 13 1/64

23 41 1/64

12 3/3 3/3 25 38 1/64

3" 26 1/64
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1 ORITIO IIOKA3aHO BHILE, AOBONBHO TOYHO COOTBETCTBYET [aH-
oMy orpaimdenuro 57 x 38/ 2 = 1653 wm 30 x 55 = 1650. Tlpumenas
TE XK PACCYH/EHHA ANS NOTHACCOIUAIAY KBAHTOB KAKOro-1IHGO OTHO-
To THIIA , COOTBETCTBEHHO BMECTE C KOMIUIEMEHTAPHEIM €My THIIOM,
KOHIIEHTpATMSA KOTOPBIX pagHa 55/57 x 2/24' M, u cuuran K =3 x 10°
N/MONB TI0 YHCIY CBODOIHBIX IpaHel KOHIEBOTO KBAHTA M IIECTHCBA3-
HOMY KOMILICMEHTapHOMY KomiulekcooOpazosanmo ( npa K = 10
n/Mone s 00pa3zoRaHMS ONHOM BOMOPOAHOM CBAIM ) MONMYYHM, UTO
3x 10° x55/57 x2/24" =m(m+1)/2.

Orciona m = 5,4, T.e. NATH- U IWECTHYNECHHEIE 00pa3oBaHHA M3
KBAHTOR MO 3TOMY pacdeTy MOTryT ObITh OIPAaHUYHTENLHEIMHA IO KOJIH-
YECTBY MPH &CCOUHALMK KBaHTOB. [losToMy nemecooCpasHo Mpeanosio-
KHTh HATMYME B BOJHLIX Cpefax NpedMMYIONEeCTBEHHOIO COLepiKaHHs
TEPMOTUHAMAYECKHA OTHOCUTENRHG YCTORUMBRIX OATH- H NIECTHKBAHTO-
BbIX 0GpasoBatil ((paKumil,HaGIIOTaEMBIX B XpOMATOrpadiIecKonm

HCceoBaHuH [49] ).

3. Ha ypoBre o0pasoBaHnsa (Qpakumi npoudxonm oue-
PelHOC Ka4eCTBEHHOE NPeofpazoBaHUE MEXMONEKYISPHOTO B3aH-
MOJeHCTBHS. TPH WEeCTHUECHTPOBBIE IO BOXOPOAHLIM CBA3SIM I'DaHH
KBAaHTOB OKA3BIBAIOTCA PACIIOiOKECHHBIME B OJHON INIOCKOCTH
(cyneprpaun} xak O ¢paxuHy 13 5-ty kBaHTOB (puc. 11), Tak u
A ppaKumu 13 6-Ti KBaHTOB { puc. 12 ), IpUBOAS K BOIHHKHOBE-
HHIO HOBOTO CYNEPKOMILIEeMEHTAPHOTO CBOHCTERA.

4. KadecTBeHHBEIM OTNHYHEM CYIEpPKOMIUIEMEHTAPHO-
CTH OT NPOCTOrO TpoifHoro Habopa KOMIUIEMEHTapHBIX rpaHel
KBaHTOB OKaszalachk JOMONHHTEIBHAA H30HpPaTeNBHOCTE HOBOIO

B3aUMOACHCTBHS. KoMNIleMeHTapHOE B3AUMONECHCTBHE MEXIY CY-



13

MIEPrPAHAMH OZHOTC BAAa (pakuui W3-32 TEOMETPHYECKOTC HECO-
OTBETCTBHA OKA3aJI0Ch HEBO3MOXHEIM. BETRHCTBEHHELIM BAPHMAHTOM
KOMIUIEMEHTAPHOTO HallOXKEHHA B 3TOM CHYUAE CIYXKHT BIAHUMO-
JNEACTBME MEXAY PaHIMK MATH- U IMIECTHKBAHTOBRIX 00pasoBankii
{ puc. 13).

5. CynepkoMIUIEMEHTapHOE B3amMOASHCTBHE Mexay
¢dpakuIMIL ABHIOCE NOCHEIHEH crafuedl eCTeCTBEHHOTO YCIOXK-
HEHUs CBOMCTBA KOMIUIEMEHTAPHOCTH CTAOHNIBHAIX acCOUUATOB,
DTO CBA3AHO ¢ TEM, UTO NpH GOPMHPOBAHHH H3 (PPaKULHN CTPYK-
TypHOTO OOpasoBanus 5 + 6 + 5  (puc. 15) k TpoitHoMy Rabopy
KOMILICMEHTAPHBIX IDaHeH KBAHTOR,PACIIONIOAKEHHEIX B OJHOM
ILIOCKOCTH, HEOKUIAHHO J00aBWIack YeTBepTad, IpeBpaliai Io-
nyvyaeMbilii CTPYKTYPHBIH 3JIEMEHT B NPOCTYHO ILECTHMPAHHYH) Ieo-
MeTpudeckylo Gurypy ( Tuna “ enovHON HIPYINKH” , a B Kpﬁcran-
NOrpaUuSCKHX TEPMUHAX - TPUKJIHHHASA CHHIOHHS ) 110 24 IIeHTpa
00pazoBadusa BOJOPOAHBIX CBA3CH HA KaXIOH rpaHu, Uil Harnaf-
HOCTH COEJIMHEHHBIX Apyr ¢ xpyroM ( pHc. 16). Y’I‘.Bep}l{,[[e-HHe 0
MOCICAHEH CTYIIGHH HJIH CTaJIHH KOMILIEMEHTAPHOCTH BEITEKAET
W3 AHANIOTHYHOTO A MI.1,2 KAHETHKO-TeOpPeTHHECKOMY pacueTy
BBIEOZIA O HEBO3MOXHOCTH I[OCHEAYIOUIEr0 KOMIUIEMEHTapHOTro
CBA3BIBAHMS KAXKA0H M3 TaKUX IIECTH I'PaHeld B CHIy OIpaHHYeH-
HOCTH COOCTBEHHON KOHLEHTPALUKY BOIEL.

YUHTHIBasA, YTO B BOJAOPOAHBIX CBA3AX aTcMI,I Kncmpox[a' u
BOJOpPOJa, HECYIIHE MPOTHBOIONONKHBIE 3apAABl, HAXOMATCA HA

Pa3sHBIX paCcCTOAHUAX OT HEHTPAa MACC CTPYKTYPHOTO JJICMEHTa
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Puc. 13. TpHmier XOMIIMEMENTAPHLIX UIECTHIEHTPOBLIX

ceAskelt. Cyneprpaks “CHEXHMHKY paciionokena Onuxe X HaGmo-

patemo (BelaeleHa Oonee JKHPHOW nHHHEH), a CcymeprpaHb
“s3pe3xpi” ganeme oT HaGmoparess. BuiaHo, wro kax et Tpe-
YIOIBHUK TPaHK “KBaHTa” B “CHEIKMHKE” NaxO/UTCA B Iepekpéct-
HOM TOJIOEHUH € KaxIBIM TPEYTONBHHKOM rpa}m “KBaHTa” B
“3pe3ne”. Kpyxkxamu o003HaueHO HX NepeceveHHe, TAe IPOUCXo-

BUT 00pa30BAHNE KOMTIIEMEHTAPNHBIX CBH3EH.



117

Puc. 14. [IpocTpaHCTBEHHAS KOHQHTYpALHA PasHEIX (pak-
uHi BOAB! NpH BX B3amMoacicTeny. (oenuHerne cyllepTeTpasipa
“3pesnnl” ¥ UUMKNA “CHEKHHKH™ TIPOMCXOAWT MO CXeMe, VKa3aHHO

Ha pHc. 13,



| BL3

Puc. 15, CoenuHene OtHOH MIECTH W JABYX MATHKBAHTOBBIX

TPUXOBKOH 110-

H 10

ar

. Pazno

[

A B CTPYKTYPHBIH 2jIeMEHT BOXE

(DpaKLH

Ka3aHo 00pas30BaHue HOBBIX rpaHel, BRIKOYAOIIKX Mo 4 rpaHd OT

“KBAHTOR .
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Puc. 16. Monens ctpykrypHoro anementa Boasl Ilectu-

rpasHoe obpasoranue w3 912-tu ( 16 x 57 ) Monexyn BoZB! C Tpa-
HBI0 B BHJE pomba ¢ ocTpeiM yrimoM 60°. Ha kaxrmoli rpasm 24
HNEeHTpa o0pasoBAHNs BOAOPOAHON CBA3M YCIOBHCO COEIHHEHH Me-

Ay cobolt B [IeCTHLUEHTPOBEIE HHKIEL.
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(puc. 17) , ciefyer 0XHUAATE €ro NOBOPOTA IIOA AeHCTBHEM
DNEKTPHYESCKHX U MATHHUTHEIX noneil. SICHO,4TC HepeopueHTaIHH
noJ AeHcTBHEM (BPH3UMECKHX IIONEH NOABEPrHYTCA MPEXAe BCE0
T 3NeMEHTEH], KOTOPLIE OYJAYT MaKCHMAITLHO HOJIPH3OBALLl HIH
Oyayr ofnagate MakCHMAIBHBIM MATHUTHBIM HiH MEXaHHYECKHM

MOMCHTAaMH.

0. OcHOBHas CTPYKTYpHaA A4eiika BOJAEI KaK OKOHY#-
TENBHOE TI0 MEXaHH3MY MOCTPOEHHA CTAOHIBHOE CTPYKTYPHOE06-
pajopansie, nposABisd cebS B BHAC CYNEPMONIEKYIbl, 0bnanaer
cBOMcTBOM NAOHNBHOM cnaboaHepreTHIECKOH KYNOHOBCKON CBS3H
MO TPaHAM B COOTBETCTBHM € DACNpejeleHHeM 3apAfoB No 24-M
UEHTpaM, T.e. CBOSFO pofa “3apajopas  KOMIJEMEHTap-
noctk . Takoe caMOKOAHPYEMOE PACIIONIOKEHHE CEPYKTYPHEIX Ste-
€K CBUJETEIBCTRYET O camooGycnosneHm)cm. B pacnono}:{eﬂﬁn
YACTHIL U COOTBETCTBEHHO O KQOTIEPATHRHOCTH MX B3DUMOZCHCTBH
C HaXOJAIIPMCA B BOJAHOM pacTBOpE BeLueCTBoM, cny:kam,HM
“3aTpapkoH” IOCTpoeflds  ONpeleNeHHOH OpHeHTALMH YaCTHL.
OrEBMAHO, 4TO IIOPSACK PACIONOKEHH H OPHEHTAIMH 3apA0B Ha
CTPYKTYPHBIX 3IE€MEHTAX BOAb! OYAET OTPAKATS chTBeTCTByfomee
pacmpesieNieAne  3MeKTPOHHOH  IUIOTBOCTH Moncr-:yn BElIleCTRA
“3aTpaBKU”, T.€. OTPAXATH HX CBOHCTRA. CormacHo crpyKType Se-
MEHTA 3TO OTpaxeHHe OyAer (bHKCHpUBaﬁ:bcsj BCCM nbcné;'xyfompim
TOCTPUCHAEM CTPYKTYPHULIX DIEMENTOB BOJIEL. '- | .

7. VTBEpKIEHAE 06 OTPAKEHNH CBOMHCTER Bemé'bTﬁa'E pﬁcj?ﬂ;

K€ CTPYKTYPHBIX 2TEMEHTOB BOJBI [OBOPHT oTOM, WrO
BOJHYIO CPEAY HEJbas PACCMATPUBATE KAK OTHOCHTEIHHO

TTACCHBHBH (JAKTOP, HMEICWINH TOAEKO TEPMOAHIIAMHKO-
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CTATHCTHUYECKHA MM 3HTPONHUHHBIH Xapaktep. Kaxnas
fieiiKa (QaKTHIeCKH OKa3hlBaeTCi WHGOPMAIAOHHOH
AYEAKON ¥ HX OPUEHTAIUS SCTh He IPOCTO 3Hepre/rmecm
OPHEHTaLHOHHOE II0Je, 4 CBOEre poja d>HeproHH(bopMa-
HHOHHOe Tmone. COBOKYNHOCTh B3aMMOAEHCTRYIONINX
CTPYKTYPHBIX JIeMEHTOB BOABI B 3TOM CIIy4ae ClIeIyeT Ha-
3BIBATE UH(OPMAUHOHHON cucTeMoi Bojabsl CitefioBaTeh-
HO, BOJIa BRICTYIIAET HE MPOCTC KaK XKHAKOCTH, a KaK Be-
IISCTBO, Haxomgleecd B HH(l)opmauﬂ()Hﬂo-(basOBDM co-
CTOSHHH.

Vcrmony3oBanue JOCTATOYHC €CTECTBEHHBIX MPHHUUIOR
KOHCTPYHPOBAHUS CprKTypﬁOFO 3fleMeHTa BOJB HE HMCK/IIOYAeT
TEOPETHUSCKOIO XapaKTepa CaMoro moCTpOeHns ¥ ToToMy Tpebyet
KaKUix-t0 OONee BEeCKHX 3KCICPUMEHTANBHBIX IIONTBEPHICHHIH.
llonoiias Kk cToJie TpoMazHOMY o0pa3oBaHHK U3 312-tn Monexy,
HCOﬁXD}IHMO BCIIOMHHTDb, 4YTO [ICPBLIM yKEtSaHHEM Ha 6.?11“]31(}’}0 110
KOJUYECTBY MONEKY] CIPYKTYPY CTAa0OHIBEHOTO acCOHHATA ABHIOCE
HCOKHAAaHHOC W IHOTOMY KaXYyIIccCd HCCCTCCTBCHHBIM pacqé'r-—
moe { nopanaka 8§00 ) sHaYeHHE YHCIA MOJISKYT B CBEPHYTOH dopme
accouMaTa, onpeAenéntoe n3 o0paboTKi TeMIeparTypHod 3aBHCH-
MOCTH ITOKazaTens mpeaomiaeHus {47]. BropriM 1 Hanbonee cyine-
CTBHHRIM (l)aKTDp()M INpEACTABNACTCA HECCOOTBCTCTBHAC CHMM&TPHH-
HOH 0 CTEIEHH 2MEKTPOHHOrO KPaHHPOBAHHS IIPOTOHOR CTPYK-
TYPBl AQACKASAPHYECCKOIG TETpa3apa PCTHCTPHPYCMOMY CICKTPY
[IMP. B To ke BpeMs IonHas pacluudpopka HadIIOAAEMOro CIIeK-
Tpa C COOTBETCTEYHOLUIHM COOTHECCHHCM HJIOI]I&,I[EFI IMEKOB ( CM.
pacumugpoBky cmektpa [IMP k pHc. 7 ) noJHOCTEIO oTODpaxKaeT

peaibHOC IKPARHpPOBARHC IIPOTOHOE B OKOHYATENEHOH MOJSIH
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Puc. 17. Cxemardueckee H3o0paxeHue obmacteH NOJOXKHU-

TeMBHAX M OTPHLATEIBHBIX 33PA/I0B B CIPYKTYPHOM SICMEHTE BO-
e, CTpelIxaMy MOKa3aHo ABFKCHHE DTHX 32psfoB NpH JOBOPOTE

CTPYKTYPHOTO aeMeHTa OTHOCHTEABHO UEHTPE Mace.
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CTPYKTYPHOTO 3MIeMeHTa. TpeThHM (axTopoM MOATBEpXKIe-
HUS IpeAnaraemoit cTabHNbHOM CTPYKTYPHl ACCOLIHATA ABIHETCS
HHTEpIpeTalda HabMoAaeMBIX XpoMarorpaQEyeckux 30H, NOKa-
SBIBATOLMX [OCNEAOBATENBHOCTE PACTAZd CTPYKTYPHOTO BIIEMEHTA
BoAH. K 2TOMY BRIBOY NOABOMMT TAKKE AHAIH3 XOHA 38BHCHMO-
CTell moKasaTesid NPeJOMIICHHT B CMECH BOAA - ALeTOHUTPUI H BO-
Ada - MeTHIOBBIH CIIHPT, IpOoBeASHHLIA HaMH B paboTte [50]. Oxma-
KO HMCCIe/IOBAaHHE B3aHMOJEHCTBUA ¢ BOJOH alleTOHUTPHNA U Me-
THJIOBOTO CITHPTA [IOKA3al0 He TOIBKC BOSMOKHOCTE COTJIaCOBaHHA
3KCMEePUMEHTANBHBIX AaHHBIX € NPeUIOKEHHOH MOJCTIBIO, HO ¥ 110~
3BONA1Q MOAQHTH K H3YUEHHIO CBOJMCTB CTPYKTYPHOIC 3JI€MEHTA
BO/IBL

3-8. Komnnexcooﬁpamnaaﬂe aueTOHﬂTpqua H METRJI0-
BOro cnupra ¢ eogoi. Hosble npeactaBnenus o BO3MOKHEIX CTa-
OUIBIIBIX AcCOLMATAX BOJBI MOCTYXKUIN OCHOBOH 1A BEIpabOTKH
KAYECTBEHHO OTAMUHEBIX THOAXOOB K OOBRACHEHHIO CIOXKHBIX 3aBH-
CAMOCTEH IIOKA3ATENs IPeTIOMISHHA NI CMECeH alleTOHUTPUIL - BO-
Jla H METHIIOBBIH CIIHPT - BOJA, NpRBEAEHHBIX Ha pHc. 18 1 19,

[lepeoe OOCTOATENLCTBO NpH AHANH3Ee HAOMONAeMBIX KpH-
BBIX 34K/HOUEETCA B TOM, YTO B OTJIHYME OT IPHBEOSHHOH Al
cpaBEeHMd Ha PHC. 18 - 3  nMHHEHHON 3aBHCHMOCTH OIS JHMETHI-
cynshoxeuga (JIMCO) mna anerosntpuna {CHiCN) u metHnoso-
ro cmipta (CH;OH) HaGuroaaioTest 1OCTaTOYHO CHIOKHBIE 3aBHCH-
MOCTH, HeOOBACHUMBIE B paMkax OOBMHOTC (JU3HHECKOTO CMelle-
HUS KUIKOCTEH.

Jlns obwAcHEHAA XOAa KPHBBIX LPHXOOHTCI TOBOPHTH ©

HopmaisHOM cMetrenrd H,O n JMCO 6e3 BHAHUMEIX CTPYKTYp-
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CH;CN - H,O n CH,0OH - H,O. TTockonexy #3-3a MeHBIDEH cho-
cobuocty x camoacconmannn CH;CN u CH;0H no cpasrenmo ¢
H,O moxHO He yHHTHIBATE ans obsacHeHns KPHBBIX HX CTPYKTYp-
HBIX w3MeHeHuit { xota B cayvae CH; sto Bausgnme éaiue*mo), oc-
HOBHbIE PACCYKACHUA O CTPYKTYPHEIX HAPYIMeHuAX GyAYT KacaTh-
cA BOJBI.

CHoXXHBIA BUJ 3aBHCAMOCTEN NenaeT ATPYHAHHTENBHOH HMX
00paboTKy, MO3TOMY OBUIO HCIIOJNB30BAHO €CTECTBEHHOE NMPEeNo-
MOXEHHE O TOM, YTO NHHEHHas 3aBHCHMOCTE, XapakKTepHas Aid
ciydas (pU3IMYECKOr0 CMEIICHUA W BHIMIONHAKOMIANCH U  OTISHE-
HBIX YYaCTKOB CJIOXKHEIX KPHBEIX, CBHAETEILCTBYET O CYMIECTROBA-
HHMH B 3TUX YCJIOBHAX ABYX BEHIECTB, HAXOASIIMXCH B (PH3HYECKOH
cMecH. IlepBeIM NMUHEHHEIM YJacTKOM, HMHTEPIIPETAIHIO KOTOPOro
MOXHO OBUIO OCYUICCTBUTE HanOomee MPOCTEIM CIIOCOO0M, ARKIICS
YyIacTOK HACHINICHHOTO ANSTORWTPUIOM BOXHOIC pactsopa. Mel-
CTBUTCIIBHO, TIpH cnaboif camoaccolMaly alleTOHATPHIIa €ro pas-
pyIIAIOUIee BIHSHHE HA CTPYKTYPY BOABI IPH BBICOKHX KOHIEH-
Tpanuax HOIKHO ObUIO NPHBOAUTE B KOHLUE KOHIOB K MOITHOMY
pa3zbUTHIO BCAKMX ACCONMHATOB BOAbL. LIS NpOBEpKH JNaHHOTO.
TIPEJINIONIOXKEeHAL HaMH ObiNa MpoBeAeHa SKCTPAnoHs NHHeHHO-
I'0 YYACTKA 3aRHCHMOCTH HOKA3aTeNs NPEIOMISHHSA CUMECH AlleTo-
HUTPU.T - Boja NpH OaH3kux Kk 100% koRuerTpallay aleTOHHTPUAA
B Boste. Ecim nepecedernue npsmoit mpu 100% CH3CN ¢ ocero
OpJAHHAT , Janliece 3HadeHwe n = 1,3430, ecTecTBEHHO, COBHA-
JAOMIEE ¢ N AJIA AETOHHUTPHIA, NPEACTABNACTCH OObMHBIM (ak-
TOM, TO JIHHeHHAad SKCTpanomanusa ganHoro ydyactka k 100% H,0
Jano sxHaueHHe n = 1, 2830, KoTOpoe CHNBHO OTIMYAETCH OT

o0prdHOro Ana BoAsl n = 1, 3334, Oanako yxasaHHOe 3HAUSHME
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LIEHTHOrO COACPXK2HHUA B BOAE ALETOHHTPUAA - 1, METHIOBOTO

cnypta - 2 ¥ AHMETHNCYNedoKcHaa - 3.
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OKa3hiBaETCA npammecrcﬁ COBIIANAOINEM ¢ MNOKA3aTeaeM
MIPEIOMICHHA MOHOMEpPA BOAEI, OTIPEASIEHHOT0 H3 TEMIIEPATYPHOM
3aBHCHMOCTH N [47]. Takum o6pazoMm NOATBEpkAaeTcd BEpCUS O
(hH3HUECKOM CMEMEHHH KOMMNOHEHTOB Ha JIMHEHHEIX VY3CTKAX
CJIOKHOM 3aBHCUMOCTH, KOTOpaA B yclnoBuax, bamskux x 100%
KOHUEHTPANUM aleTOHUTPUNA B BOJAE HeMOCPSACTEEHHO NPEaTONa-
raeT LATHIHE IBYX KOMIIOHEHTOB - all€TOHMTPHIA H MOHOMEDPa BO-
JIbl, ITO ¥ MOKA3BIBAIOT 3KCIIEPHMEHTAThHLE Januhie, OTKIoHEeH e
0T JMHEHHOCTH HA JAaHHOM y4acTKe BOMH3H MPAkTHIECKH YKe
100% - ro auetonuTpusa GyneT o0BACHEHO HUKE.

OTMETHM, YTO JaHHBIHA BHEIBOZ HMEeT TAKKE BAXKHOE 3HAUEe-
HHUE JJi% HATEPHPETAIIHY [IMKOB B HALMX WCCNEA0BAHHAX METO0M
BEICOKO2Gh(eKTHBHON KIAKOCTHOM XpoMaTorpaduu [49], rae amo-
EHTOM BBICTYIIACT AIlCTOHHTPHIL. | |

®akr nonHOro pazbuTHa accoUMAaToB BOABI NPH BHICOKUX
KOHLUCHTPAUUAX CTPYKTYpOpaspyUAOIEro areHTa 3acTaBil npes-
HOIIOKHTE, 9TO H Al METHIOBOIO CIHpPTA IIPH €r0 BBICOKOM TIPO-
LIEHTHOM COJIEP3KAHUH B BOZE AOKeH HaOMOIATECA H3JIOM B 3aBH-
CHMOCTH TIOKA3aTeNd NIPENOMIIeHHS 0T COOTHOIIEHHS CUPT : BOAA.
JanHoe npepnonokeHme OBUIO JAJICKO HE OYCBHAHBIM, TaK Kak
aanus xona kpueol cmecu CH;OH - H,O He mapan nosoaa UCKAThk
B o6nacty 90 - 100% CH;OH kaxnx-mi6o peskux U3MEHEHUH, TeM
Oolee, 9TO 3aBHCHMOCTE U4 HEMOCPEACTREHHO K 3HAYCHHIO TI0Ka-
satens npenomierua 100%-ro cnmpra. OxHako npe,unono;xeﬂne
Ka3a10c¢h 000CHOBAHHBIM W IMO3TOMY HAMM, HAYWHAL CO 3HAYECHHS
90% ¢ TIOBBIMIEHHOH TOYHOCTBIO M3MEPEHHA OBIIM IOMYYEHBI EIIE

10 3navenwmii no 100% ( puc. 18 u puc. 19 ). Pesynsrar noarsep-
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On1 oAKuAaHuA: mpu 96% w3nom Owin obuapyxer (puc.19).
BenencTBhe CyIIeCTBEHHOM caMOaccOlMalui CIHPTA H BKIIOUYE-
HH MOHOMEPOB BOJbL B CETKY BOJAOPOJHEIX CBA3CH MONEKYN CIUp-
Ta 3KCTPaNQIAHI0 KPHBOH K MOHOMEPY BOAEI B 3TOM CIydae mpo-
W3BECTH HeBO3MONKHO, 3(PdeKT camMoacconualuy B Kakoii-To mMepe
IPUCYTCTBYET H ¥ aUETOHHTPHIA, YTO 00BscHseT HefoNbuoe OT-
KIIOHEHHEe OT JIHHEHHOH 3aBucuMocTd n BOmm3u 100% CH;CN,

B oTymuMe 0T pacCMOTPEHHOTO yHaCTKa HHTEPIpETallts Oc-
TANBHKIX HE TPEACTABNACTCA CTONh OYEBHAHON H JOCTYIIHOH
BCNIEACTBUE HAJHYHS B BOAHBLIX PACTBOpPaxX IPH HMOBLINSHHH KOH-
LIEHTPALA BOJBl YCTOWYHBEIX ACCOIMATOR WIH CTPYKTYPHEIX 06-
Pa3’oBAHUN H3 MOJEKYN BOIEL.

Tem e MeHee nuHeliHbl yqacToxk BOmu3n 100%-0if Bogel TOXKE
JOKSH OBITh yHOOHEIM ANA WHTEPUIPETAMH B OTIHYKE OT YYACTKOB B
CpeaHei YACTH KPUBBIX. 3TO CRM3aHO C TEM, UTO CTPYKTYPHOE COCTOS-
HHe BOAEI IIPH HeDOMBIIAX O00aBKaX APYTHX BEIHECTB MeHEe BCEro
MOJIBEPKEHO PEIKOMY H3MEHEHWIO. [103TOMY Ha HayaJIBbHOM JHHEHHOM
yUacTKe 3aBHCHMOCTel MOKasaTens npeNoMIieHHs BOIHBIX cMecel ¢
AUETOHHTPHIIOM M € METHJIOBBIM CITHPTOM MOXHO TIPEATIONAraTh HalH-
YHe KaKoi-TO OAHOH onpeen&HHOM CTPYKTYPEL Boxel. OpmHAaKo Haxe
TaKoe YHpOIAomIee MpPeIToNoKEHHE HE MOXKET cpaly oOBACHHTE JH-
HEAIOCTE 1ta1aNbHOro yqaCTKa.. Heno B TOM, 9TO €CIIF IO BEPCHH (PHU3H-
YEeCKOTO CMEUICHKA 2-X KOMITOHEHTOB Ha NTMHEWHLIX YJacTKax B ,u;éHHoﬁ

00MaCTH MepPBLIM KOMIIOHEHTOM CYHTAaTh HeKOe HEH3MEHHOe CTPYKTYp-

HOE oﬁpasnaaﬂﬂe H3 MONEKYIT BOABI, TO BTOPBIM KOMIOOHEHTOM HeNlE3d -

CHATATE MOJIEKYJIY aHETOHHTPHIA HIH MeTHJIOBOT0 CMHPTA, MOCKQIBKY
B OKpYXCHHH #30BITOYHOTO KOJHYECTBA MOJICKYN BOJbI OCHOB.HOE Hnx

KOMHUECTBO BCErfa HAXOAUTCH B CBIIAHHOM C BOJIOHN cocTosiHKrU. bonee
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TOrO, pe4b He BAET 00 0OLIYHOM MOCNENOBATENLHO PABHOBSCHOM CBS-
3HIBAHMH, MHAYE IKCTpaNOoAAlug JMHeHROro YIACTKa NpPHBOMWIA ORI K
3HaYeHusM mokasarened npenomnenus anst CH;CN u CH;0H (xcratu
JUI COMUPTa N BOOOILE JIEKHUT ¢ APYToHd CTOPOHEI OT JHHEHHOTO Y4acTKa
3aBHCAMOCTH). Cile0BATENLHO, IKCTPAIIONSIHA IPHBOANT K 3HAYEHUAM
110K43aTeNs TPeSIOMIEHM HEKHX PaBHOBECHO YCTOMYHBEIX KOMIINIEKCOB
BoaHeIX cTpyKTyp ¢ CH3CN m CH;0H onpepengunoro cocrasa. Yxa-
3AHHBIH BbIBOJ MOXeT OBITH OOBACHEH TONBKO CYIIECTBOBAHMEM TaKOM
reOMETPHH BOJTHOTO accOIMaTa, IPH KOTOPOH BOIHHKAIOT BIOJIHE OIIpe-

JeTIEHHBIC MECTA CBA3RIBAHHA C ALETOHHTPHRIOM HIIH CO CITHPTOM.

B moboM chaydae noKasaTelb IIPEIOMIICHUS JIONKEH CKIaALIBaTh-
€3 U3 COOTBETCTEYHOIUMX JOneH I[oxasarels NPenoMIeHHS ROAHOM
CTPYKTYPBl, KOMILIEKCa 3TON CTPYKTYPHEI ¢ AUETOHHTPIIIOM (MM CIIHp-
TOM) H, KOHEYHO, OCTaTOYHOTO KONMYeCTBa CBOOOIHOTO ALETOHHUTPIIIA

(MU criHpTa).

CornacHo pe3yabpraTaM Hameid oSpaCoTky [50] npa 0b03BaveHN-
X P , M ~ COOTBETCTBEHHO, KOTHICCTBO MONICKYJl aETOHHTPAIA H BOZBL
B KOMUNEKCE YAANOCH MONYUYUTH ClefYIomue COOTHOIIEHHS: IS CMECH
aneTOHUTpHN ~Boga m/ p(p-1) =2, 677 w Uik cMecH METHIOBEIM CIIHPT

- Boga m/ p(p-1)=2, 673.

dakrydeckoe COBIIAICHHE 3HAYCHHHA pIAIE aueTbHHTpHHa H METH-
JIOBOTO CIMPTA TPYAHC OOBSCHETD JIHIIE CIIyYaHHBIM COBIafCHHEM, T0-
CKOJIBKY IO CBOHM CBOHCTBaM 3TH BEIECTBA CYLECTBEHHO OTIHYAIOTCA.
B 3TOM cnyuae €CTeCTEBEHHOH HPHYMHOH MOXET COYXWTh CIpeeILaro-
as POJIb BO B3aUMOQAEHCTBUH CAMHX CTPYKTYP BOMEBI, T.€. OHU JO/GKHEL

00NAAATE RIONHE ONpeRenéHubiM KOMHISCTBOM MECT CBA3LIBAHW, KaK
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3TO YK€ MpPeArnonarajocsk U3 camoro (akTa CYmEeCTBOBAHHS JIMHEHHON

3ABHCHMOCTH.

B Lensix yuciax yka3aHHOE COOTHOIUEHHE HOBOJIBHOG TOYHO BbI-
paxaetca xak 8 : 3. Tlockonbky JaXe caMas IDOCTas peanu3anus pac-
CMATPUBAEMOTQ COOTHOMICHUS TAET ducna 16/3 x 2, 1.e. Ha 16 Monexyxn
BOJBI IPHLLIOCH OB 3 MOJIEKYNb! areHra, oOBACHATH 3TO HA OCHOBE
OOBIYHBIX (PHIUKO-XHMHYSCKHX [IPEACTABICHKH 0 BO3MOMKHEIX NEHTPax
CBSI3BIBRHHA YK€ He IPE/ICTABNIASTCH IIPOCTRIM AesoM. Mojieas nepeuy-
HOH cTabnibHOM CTPYKTYpB M3 S7-MH MONEKYJ BOAK! - “KBanTa” mo-
3BOJCT HallTH HOCTATOYHO pa3yMHOe o0bACHEHWE H&GHIOIIEIGMOM)’-HS-
0GEIMHOMY COOTHOIIEHHK. Peanusarus 06CyXIAeMOTO COOTHONMEHHS ¢
y4E€TOM HHQPE! 57 NPHBOANT NPAKTHYECKH K €IHHCTBEHHOMY PEICHHIO
: 83 =57 x 16/ 19 x 18. ITockoneky 57 x 16 = 912 spnsercs yncaoM
MOJIeKYNl B MPEIOKEHHON MOJENH CTPYKTYPHOTO 3EMEHTa BOZABI, TO
HCOOX01UMO paccMOTpeTh BEITEKAKIUWe M3 Mojenk { puc. 16 ) Bos-

MOMKHEBIE MecTa cBa3biBaHna ¢ pearedtamu thta CH:CN 1 CH;0H.

Kak nokazano Ha puc. 16 Kaxzad rpaHb MOZENH HMeeT 24 IeR-
Tpa oOpa3oBaHus BOJKOPONHBIX CBA3EH, PacTIONOXKEHARBX B BUAS WIECTH
HIECTHUEHTPORBIX LHKIOR - “IYEIHHBIX coT’, npudéM 10 nentpor o0-
pasoBaHHA BOAOPOAHEIX CBA3eH QOPMUPYIOT 2 BHYTPEHHHX LHHKNA, KO-
TOPLIC OKPYX€EHb! 4-Msi BHEITHAMH LIHKIIAMH, COCTOAMMME B3 14 men-
TpOB. B OTCYTCTBHE KOMILIEMEHTAPHOCTH CBA3EIBAHUA IO KAKIOH Ipa-
HI, YTO BbITEKAeT [0 33KOHaM KOMGHHATOPHKH NMpPH W3BECTHOM ACXO/JI-
HOH KOHIEHTPAIIMH MOJIEKYN BOABLI, NOABICHHE MECT CBA3LIBAHUA B Ka-
KJOH 13 fueek HEODXOMMO YBA3BIBATE C MMOABIEHHEM, 110 KpaHHeH Me-
pe, ABYX OMHHAKOBEIX COCEOHMX 3apsA0B B paccMaTpUBaeMol syekxe
(BepoATHOCTE paBHa 1/4). COOTBETCTBEHHO, BEPOSTHOCTH MECT IIOCAZIOK

Ha 2-X BHYTPEHHHX [[UKJIAX ¥ 4-X BHEIIHHX IIHKIaX COCTABIAIOT 2/6 U
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4/6. fpumennas 314 3Ha4eHns X 10-tH BHYTpeHHHMM K 14-TH BHemHMM .
IIEHTPaM 0Opa3sOBAaHUA BOJOPOJHBIX CBAICH KakK K pa3sHBEIM MECTaM CBi-

3BIBAHHS, ITONYYHM OBLIYIO BepOATHOCTE IOCAJKH, PABHYIO
1/4x 2/6 x 60/144  + 1/4 x 4/6 x 84/144 = 19/ 144

UTO TOYHO COOTBETCTBYET CAHHCTBCHHOMY PEIICHUIO IIO COOTHO-
WECHHIO B KOMILUICKCE 4YHCTa MOJNEKYJ pearcHTOB H MOJIEKYI BOAB! Ha

IIOBCPXHOCTH CTPYKTYPHOTO AMEMEHTA BOA L.

OOHapyKeHHEe TOBOJBEHO HEOOBMHOTI0 KOMHYECTRBA MECT I0CaKU
Ha CTPYKTYPHOM 3JIEMEHTE BOJBI Aa e1€ B HEKOTOPLIX CNyuasx He3aBW-
CHMO OT pealHPYIOIIEro ¢ BOACH COCGNHHEHMA MOATBEpKAAeT Ipeaia-
‘raeMblH Ky.JOHOBCKHM XapakTep caaboro B3aMMOIEHCTBHA ¢ ACCOLHA-
TOM BOJEL, KOCAA ONPeIeSIONIHM A BHEIIHEro MOAX0Aa OKa3HBaeT s
COOTBETCTBHE PacIpeAeieHHs 3apaa Ha KOMIIOHEHTAX 00pazylonerocs
KOMILIeKca. Bo3MOXHOCTE ANt 19-TH MOJEKYN, TAKMX KaK aneTOHHT-
Uil AW METHICBBIH CIIHPT, B3@WMOACHCTBOBATEL C BAIIIE ONUCAHHBIM
cTaOUIBHEIM ACCOLMATOM BOHBL He TONBKO XApakTepuayeT paccMaTpH-
BAEMOE KOMIUIEKCOOGPA30BatNe, HO H OKA3HIBAETCA CBOETO pola 6aso-
BBIM CBOMCTBOM CTPYKTYPHOIO 3I€MEHTa BOALL. Heno B TOM, 4TO nocHe-
OyIollee paBHOBECHOE KOMIUIEKCO0Opa3OBaHHE MEKOY aneMGHTaMH Ov-
AeT ONpelensThcd KOMILIEMEHTAPHOCTBK) 3apifoB Ha B3AMMOJEHCT-
BYfOIMX IpaHgx. C 3TOH NOo3UIHH HeoOXOAHMO IOBOPHTE O NPHCYIIEM
BOJHOI CpeJle CBOMCTBE camoxonupyeﬁocm U KOONIEPATHBHOCTH B3aM-
mopelicTeus, [locaenyromiee paBHOBECHOE CO3JaHHe KIATPATOB BOILI
pasMepoM 0 OQHOIO MHKPOHA CTAHOBHTCSH BIOIHE OIIYINACMBIM H pe-

AJIbHEIM ABICHHCM,

210 CBOﬁCTEO, Ha HaIl EB3rT4fA, MOXET NOCIHYKHTE KIOHOM K

pacMdposKe ABIeHHS “NMaMATH BOIL , T.€. K [IOHHMAHMIO 3aKOHOB M0~



CTPOGEHHA NaOUIBHO YCTOHYHBBEIX arperaTtoB M3 CTPYKTYPHEIX JlleMeH-
TOB BOJbI, JOCTYIHBIX HEIIOCPEACTBEHHOMY HaOMIOACHNIO Ha KOHTPACT-

HO-(a30BOM MUKpockone { puc, 20),

HzobpaxeHre aHANOTHYHBIX NabWiIBHO YCTOHYHBRIX 0Opa3zoBa-
HUH pasMepoM A0 | MKM [ONTY4YeHO TakXe Ha MIEKTPOHHOM MHKPOCKO-

ne [165,1606].

3-9. OnpenesnerHe MHHEMAJNBLHOH KOHIEHTPALHH PeareHTOB,

onpeae/IIOMHX HHPOPMANHOHHYIO CTPYKTYPY BOABI.

Hamu H3Mepera KOHUeHTpallHOHHAS 3aBHCUMOCTE TIPOBOJHMOCTH
BOJHOI'O pacTBOpa B AMANlA30HE CEBEpPXMAallblX KOHUEHTPALMH Cleayio-
IIHX BEINEeCTB! THAPohIILHOID peareHTa - caxaposs ( puc. 21 ), rua-
podobHOrO peareHta - 6enzona ( puc. 22 ), CTPYKTYPOPa3PyIIAIOILEro
areHTa - alleroHuTpuia { puc. 23 ) . OOHapyXeHHI clefyroume 3(dek-
TBI:

- B o6macTy kornenTpamuit 107 - 10® M noroxuMocTs pacTRopoR
ocTaércs (]JE!.KTHHBCKH HBHSMEHH(}ﬁ, BBIXOAA Ha NInaTo, napauicapHroc,
HO HE PaBHOE II0 3HAYEHUI0 HCXOAHOMY IUIATO camoil Boasl. OcraToy-
Has “HHOOPMALHORHOCTS” BOABI XapaKTepHiver CTeNeH: cBepxcaaboro

BO3IeHCTBUS HA CTPYKTYPY BOAE! MANbIX J0OABOK BEIIECTBA.

L¥] r . L1 'g

- HabmoegaeMellt B obnacTH ewE Oonee HUIKAX KOHIEHTpaumiil (™

M uHDOPMAINOHHO-(A30BHH NEPEXo K UCXOHHOMY COCTORHHIO BOALI
KpomMe alUETOHMTPHIA CBA3aH € MEXaHH3MOM  (QOPMHPOBRAHHA

(KOOWPOBAHWA) JAHHBIM BEI}eCTBOM WHQOPMALHOHHOH CHCTEMAI BOJBI.

Paciindpobra MexaHu3Ma KOAHPOBAHHA CBA3AHA C COOTHOIIEHH-
eM reOMeTpHH MeCT MOCAAKY Ha I'PaHH CTPYKTYPHOTO NeMEHTa BOJL K

regMeTPpHECCKHM paciioNGeHHEM 32PAA0B Ha HCOGIE3YEMOM pear eHTE.
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Puc. 20, M3obpaxkernue cTPYKTYPH! BOJEL, [IOTYYSHHOE HA KOHTpa-

CTHO-(G230BOM MHUKpOCKoTe . BHadE! MakpooOpa3oBaHia pasMepoM Z0

OTHOrD MHKPOHAE, KOTOPEIC COCTABIIEHB U3 CTRPYKTYPHBIX 3JIEMEETOBR. S

=1,1 x 1, Mmxm, h =203 A°.
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Puc. 21. KoHueHrpaudoHHas . 3aBUCUMOCTE YSJIBHOH NPOBOJH-

MOCTH | BOAHOIC PAaCTBOpA ¢AXapo3bl. A - koHcTaHTa. | = A x|
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Puc. 22. KoHUeHTpaHOHHAA 3aBHCHUMOCTh YIENBHOH ITIPOBOIH-

MOCTH } BOJHOro pactopa Oensona. A - xodctanra, [ = Axj,
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Puc. 23. KoHUeHTpallMOHHas 3aBUCHMOCTh YOEJIBHOH IPOBOAK-.

MOCTH | BOJAHOTO pacTBOpa alleTOHHTpUNa. A - KoHcTanTa. | = A xj.
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3-10. PerscTpanus cBepXxcaalLiX 3JeKTPOMAIRMTHBIX 1OJIeH

HHBOPMANHOHHOR CHCTEMOH BOABI.

INonydeHEl KHHETHUYECKWE 3aBUCHMOCTH W3MeHEeHUS MPOBOHMO-
CTH BOAHI ( ¢ YAeIBHBIM conpoTuBicHAeM 18 MOM cm) mo cpasrennro
¢ KOHTpO/bHEIM obpaslom nacne 00paboTKA BOJEL CIEAYIOIHMH TIOTS-
MM B TeueHHe |5-TH MUHYT: moneM MaraHTHOH Meinanky ( puc. 24 ),
A3pOrBAPCHOHN3aTOpOM Mukynuua {( puc. 25 )}, 3neXTPOMATHATHRIM
rioneM (5 ru) MoTopa a2porufpoumonusatopa MuKyIMHZ Ha paccTod-
e 40 cm ( prc. 26 ). [lony4ens Takxe AHANOrHYHbBIE s¢bexrei BrHs-
HHA HA NPOBOAYMOCTH BOALI HEMOCPEACTBEHHO B XOfle BO3ACHCTRMA:
IEKTPH-ICCKUM ofteM 1,5 B (puc. 27 ) ¥ Ha pHC. 28 K BIHAHHIO JJeK-
TpPUYeCKoTo mois 1,5 B pobasieno AeHCTBHe CBepxcnaboro yiexrpo-
MAargMTHOTO 1o ( 3 I ) or reHepaTopa ¢ HANPDKEHHOCTBIO TIOMSA 110

MAFHATHOH COCTARITIONIE 10” Tecna, -

Bo Bcex CIy4darxx OGHapyH{BHO CTYIICHHYATOE H3IMCHCHHC CO BpC-
MEHEM MpPOBOAYMOCTH, OTPAXKAIOLIEHR CTPYKTYPHPOBAHHOES COCTOSHHE
BOABI, UTO CBHACTCIBCTBYET © BO3SMOXKHOCTH KOMIYKTOMETPHUYECKOH
PerHCTpallMY CBepXCIa0BIX BO3IeHCTBHIl HA WHGDOPMALMOHHYK) CHCTE-

MY BOABL.
3-11. Kunernka nipopMallHOHHBIX HepeXod0B B BoJe,

ITycTh CYLIECTBYET HEKOE CTPYKTYPHPOBAHHOE COCTOAHHE BOZbI
M; ( M; - KOHUeHTpAIUa onpefenfHHBIM 00pa3zoM OPHEHTHPOBAHHEIX

JACTHIY, CTPYKTYPHBIX 3JIEMEHTOB BOJBI { prc. 29 ).

B pesynapTare H3MeHeHHA BHEMIEMX (AaTKOPOB BO3XSHCTBHA Ha
HHGPOPMALMOHHYIO CHCTEMY BOOBl THOO B pesynsTaTe TOTO, YTO COCTOA-

ure M, ABUTOCE PABHOBECHBIM H PACCMATPHBANIOCH KaK HPOMEKYTOY
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Puc. 24. Kutetnueckas 3aBUCHMOCTs H3MEHEHAS YASNLHOH ITpO-
BOAMMOCTY BOALI |} IO CPABHEHMIO ¢ KOHTPOIRHBIM 00pasuoM mocne
a) 06paTHMOro AeHCTBUS [T0JIX MArHATHOH Mellaiku npd obpaboTke 1o

10 muH. 6) neobpartumoro gefcraug npu 15-ti munytHoit obpabotke.
A -xoHcranTa. 1 = AX].
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Puc. 25. KnHeTtuvecxkas 3aBUCUMOCTh H3MEHEHWA YIENBHOH IIpo-
BOJIMMOCTH BOJBI | T10 CPABHEHHIO C KOHTPOJIBHBIM 00pasloM Iocie
15-tv MuHYTHON 00padoTKU a3pOrHAPOMOHU3ATOPOM axan. MuKyanHa.

A - xoncranTa. 1 = A Xxj.
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Pit” 26. KuneTHueckas 3aBHCHMOCT H3MEHEHAS ylenbHoil 1po-

BOAMMOCTH BOABl ] IO CPABHEHWIO ¢ KOHTPONBHEIM OOPa3IIOM II0CTe
15-tn muHyTHOH ©DpaboTKH MoNeM MOTOPA a3pOTHAPOHOHHIATOpA
ONBITHOTG 00pazlad, HaXOASUIErocs Ha paccTodHuK 40 oM OT MOTOpa. A

- koHcranTa. [ = A x .
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Puc. 27. Kuneryueckad 3aBUCHMOCTL M3MCHEHHA YREILHOH Mpo-
. BOJMMOCTH BOJBl ] IO CPAaBHEHHIO C KOHTPOJBLHEIM 00pasIioM B XOJe

RO3ACHCTRHA ancKIprueckoro mond 1,5 B, A - Keneranra. [ = Ax). -
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Puc. 28. KnneTHueckas 3aBUCUMOCTE U3MEHEHHA YIeNbHOH mIpo-
BOOUMOCTH BOZBl | [0 CPaBHEHUIO ¢ KOHTPONBHEIM 0bpazLloM B xoxe
BO3EHCTBHSA 3ITEKTPHYUECKOr0 TIoNg 1,5 B M cBepxciaboro 3neKkTpoMar-
HUTHOIO 10N 5 ri OT releparopa ¢ HAIpAKEHHOCTRIO MOAL MO Mar-

- “ -9 .
HUTHOW cocTarnmrome#t 107 Tecna. A - xoneradra. | = Axj.



HOE€ COCTOAHHE B LIENH NpPEEpalllcHAM, T.€. BRIIBIBAKOIIEE MOCIE-
AYIOIIHE H3IMEHEHHA B CTPYKTYPHOM COCTOSIHMH BOIBI, B COCTOSHHH M,
ZOIDKHBI NMOABEATECA LUEHTPB! 00pa3oBanHs HOBBHIX MHAYE OPHAEHTHPO-
BAHHBIX H OPraHW30BaHHEIX CTPYKTYP ( puc. 30 ), IpHPOCT KOTOPEIX €C-
TECTBEHHO OyReT MPONOPUHOHANEH KOMHIECTBY MNOUBISIOMMXCE U IO-

HOBOMY OpPraHM30BaHHBIX CTPYKTYp { puc. 31 ).

Torna H3MepsAeMblH QU3MYSCKIH napaMeTp J, NPOIOPIHOHAIE-
HAIH KOHLCHTPAllAHX OﬂpeﬂeﬂéHHOFO BHAa CTPYKTYp, CIIEAyeT 3aHHCATH

B BHJE,

o=t D Ge-in /@ -
TAe ] - mapaMeTp COCTOSHHA M), ]k - napaMeTp MOJHOCTHIO K
HeoGpaTHMO H3MEHEHHOTO cOCTOAHNA M| depe3 Bpems ty, T.e. KpHTHHE-
ckoro coctogaua M , k; . KOHCTAaHTA CKOPOCTH BOSHHKHOBCHHA HOBEIX

o0pa3zoBaHHM.

Bo3HUKHOBEHHE TAKOrO KOJIHIECTBA MO-HOBOMY OPHEHTHPOBAH-
HEIX HJIH OPraHH30BaHHBIX 4acTHIl (GIIM3KOro K HCXOAHONH coOCTBEHHOM
KOHIEHTPaUUH) , KOTOPOE MO IHEPTHH KOOIEPaTHBHOTO B3aAMOJeHCT-
BUS TIPEBHIITACT TEILIOBYIO 3HEPTHI0, 03HAYaeT NOABIIEHAES BRIEICHHON
13 MPeAIeCTEYIOMEro COCTOARNA CIPYKTYPHOH 0a3pl A4S MOCTpOeHMS

YCTOHYUROTO “PUCYHKA”, T.€. HOBOI'O CTPYKTYPHOTO cOCTORHMA M.

CrefioBatellbHO, HAYAHAS C BPeMeHH {y mapaMeIp j 3allHCEIBaeT-

CSL YKe KAK io= gt (- e'u“'lk))(jz-jk)/(l _e-ﬂtﬂ-tk)]
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Puc. 29. CTpykTypiiblit 3MeMEHT ( BbIASNEH [ITPHXOBKON ) cpeau
obulHOl ynakoBkd TogoOHBIX cebe anemedToB Bojsl. OpHeHTAIHSA

BCEX JJIEMEHTOB ORHHAKOBAA,
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Puc. 30. EnunnyHoe BO3MYLIEHHE YNAKOBKH OJMHAKOBO OpPHCH-

THPUBAHHBIX CTPYKTYPHBIX 3IIEMEHTOB B BHAE HepeBEpHyToro Ha 180°
COCEIHEro ¢ BBIAENSHHBIM CTPYKTYPHOrO 3eMeHTa ( pasHbie MITPHXOB-

KH ).
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Puc. 31. Ilepecrpoennoe nog Bo3aeHCTBHEM BOIMYLIEHUS HOBOE
CTPYKTYPHPOBAHHOE COCTOSHHE BOARL KONHUECTBO mAp ETHHUYMHON
uHpopMANYH ( Pa3HBIE MITPHXOBKH ) MPH 3HEPTETHYECKH BLITOJHOM WX
00pa3cBaHMH CIIOCOOHB DAIMHOXKATHECA, 00pa3yd HOBOE COCTOSHMC.
Ilonbop nap ocymiecTehAercs MO MPUHLMAY “3apAmoBoR KOMIUIeMeH-

TAPHOCTH rpaHei.
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COe i - DapaMeTp KPpHTHYECKOro cocTosHud My , j, - mapamerp
cocTozHHA My, k; - KOHCTaHTa CKOpOCTH nepexosia w3 KpUTHYIECKOTO

COCTOSHUA M, B cocTOgHHE M,.

HeTpynHO BHOETE CTHIKOBKY BBIIIE IIPHBEAEHHBIX PABEHCTB IIPH

t =tx. B TOM K ApyToM cliydyae nony4aercs j =]y .

Ouepugno, Yro ofSmui#l NOAXOA K ONHCAHHIO NPOM3IBOJBHO BBI-
OpaHHOH CTAZMH TPEBPAIIECHHS CTPYKTYPHOIO COCTOSHHA BOABI M; B
M> mMO3BOJILET OMKUCEHIBATE MODOE KOMHIECTBO MOCHEIOBATEIBHEIX Ipe-

BpAICHHH.

OLeHKa BeNHIHH KOHCTAHT CKOpPOCTH TISPLXoad B COOTBSTCTEBHH

¢ TpPUBCAEHHBIMM paBEHCTBaMU II0 JaHHBIM pHc. 24-28 cocrasnger

(2-4)107 lcek.

TaknM oOpa3zoM, CO3AalOTCA OCHOBHBIC MPUHUHIB NOBEICHHA
BOOHBIX CHCTEM, OO3BOISIOMHE OOBACHUTE IpOoaRjIcHHEe HEOOLIMHEIX
CBOMCTB W MOJOHTH K OMHCAHUID KAYECTBEHHO HOROro criocoba Tmepia-

YH TeX WK HHEIX CBOMCTR Yepes BOIHYIO Cpely.

Hawm npeacraensieres nenecoo0pasHbIM BCE-TAKH HINOXKHTE CYTh
BBITaKaromed U3 BEIIIEC H3NOKEHHOI'0 MAaTEPHANa HHTePEeCHOH H BRXKROH

TUNOTE3bL.
3-12. I'unoTe3a rHGOPMALNOHHOH PeTPARCAAIHH.,

CaMoxoanpyeMOoCTh BOJHOR CpeZibl NpH AeTalbHOM aHaTH3e K0o-
IePAaTHBHOMO MEXAHW3Ma B33MMOLEHCTBHS MeXAy TIPaHsMH pasHBIX
CTPYKTYPHbIX 3JIEMEHTOR BOABI IIPHBOAUT HE TONBKO K CTPYKTYPHPOBE-
A Boabl. ['opasmo Oonee BaxXHBIM H HeOJmHapHL}M TIPEZICTABIAETCS

eCTECTBEHHAs KJIATPaTHOCTE BOABL. Ecny npeactaButh, 4To KOAMpOBA-
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HHE 110 ONPEACNEHHOMY HABA3BIBACMOMY DHCYHKY 34CTABJAET CTPYK-
TYPHBIH 3AeMEHT BOJBI 3aKOHOMEPHO OOBEJHHSATECA APYT ¢ JPYTOM B
cnenupAIecKUe, COOTBETCTRYIOLME KOJOBOMY PHCYHKY OrpaHMYeHHble
TI6 KOJIMYECTRY 3MEMEHTOR 00pa30oBaHts, TO Mbl BNPAaBEe CUATATH CYU-

TaTk MX HH(OPMAITHOHHEIME STIeHKaMH.

Hcnonb3ys Bwille pacCMOTpPEHHEIE TIPEACTABICHHS 0D OpHEeHTa-
[UOHHEIX MONSX CHeAYeT [TpeAnoNoXUTb, UYTO B3IAHMOCB3E MEXAY
d4erKaMH, cKopee Beero, coxpaﬂﬂé'r HCXOAHBIA OPHEHTALMORHBIA Oa-
pones wiry Kon. Torna suekH OKaXyTcs HHPOPMALIHOHHC MOAOOHEIMH H
KaXas M3 HUX OyneT Kak Gkl MCTOUHHKOM MHOOPMALHOHHOTO BIHsHES

1 KOJUpPOBAHHA. HOXO}KE, qTo MBI IMCEM JCNTO ¢ _HABJICHHCM MOJICKY-

J1apHOH HHQOPMAIMOHHOK peTpanclisiIyh. - be3ycmoBHO, 4T0 3TO Npef-
noNOXeHHe TPeOyeT CephE3HBIX NOKA3ATENRCTB B BUIe IIPAMEIX 3KCIe-
PHUMEHTOB, OJJHAKO, Y)K€ Ha CTAJUH MHIOTE3bl OUSBHIHEI MPEUMYIIIECTRA
Takoro cnocoba nepenauu mHbopManuy. [Ipexae Bcero, 370 HE3aBHCH-
MOCTE OT pacCTOSHIL H BHICOKad HaadxuoCTh. HesaBUCUMOCTE OT pac-
CTOSHHS BLITEKAET H3 CAMOT0 MEXaHHM3a 3apOXJIeHud siIeiku ot cebe
noponoi. /leifcTBUTENLHO, eciv B KaKoH-TO TOUKe BOJHCH cpelnl (op-
MUpPYEeTCH 3aKOLMpOBaHHAd ONpeIeISHHLIM 08pa3zoM gueiika, To gepes
moDOoH MHIEepBAN B OTCYTCTHHE HApYIIeHWS MeXaHu3Ma HH(popMaLHOH-
ot mepenadn npouece GOPMEPOBAHHA OUepeHON Aueiiky OyIeT mpo-
UCXONATH ZHAIOTHYHO TOMY, KaK 3T0 OBII0 B UCXOAHOH TodKe. HUro Ka-
caeTcs HaEKHOCTH Nepefaiu HH(POPMALHH, TO HMEHHO MHOXECTBEH-
HOCTh KaHANnoB eé mepenaun Gyger ofecnievupaTts BRICOKME HH(OpPMa-
HHOHHBIA YPOBeHb NAXKe NpPH HAPYWEHUH CMNOCOOHOCTH K perenepauim

AYeeK B KaKoi-nub0 4acTH BOJIHOMH CPEIBI.

BrocnencTsuy, BEPOATHO, 6YAYT PAacCMOTPEHE BCE ITYTH TPAHC-

dopManu# NepPefaraeMoro HHPOPMALIOHHOIO PACYHKE, 0CODEHHEO HPH
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HAJIOXKEHHY ACHCTBHA PAa3HBIX HCTOYHHKOB 3apoXAeHHS HHGOPMALHM!.
Ckopee Bccro 3TO NPHUBEAET K PACCMOTPEHMK) IIOHATHS JHBEPTEHIHH
UHOOPMALIHH, TOCKOILKY COCYLICCTBOBaHHUE HECKOBKHX HECKOIBKHX.
Ko#000pasyRIIHX PHCYHKOB B OJJHOM KNATPATe MOXET OKa3aThCH B3aH-
MO3aBHCHMEIM. CHef0BaTeNBHO, NTepeceueHre HHPOPMAIHOHHAIX My Tei
MOYKET OKa3aThCsl MPHUMHON HEKOTOPOTO W3MEHeHMs KaKAOTO U3 nepe-
TaBaeMBIX HHQOPMAIHOHHBIX PUCYHKOR, T.e. GYAST NPOBCXOAMTh Pac-

XOX/IeHHE HIIH AUBEPreHUHA HCXOMHOH epeapacMoil HHpOpMaHH,

['noresa vHGpOPMALHOHHOMN peTpPaHCASIHWA uMeeT 00K Xapak-
Tep U (GOpPMATBEHO MOXET paccMaTphBaThes AnsS MOOEX cpef. B Ha-
cTosuIeit padoTe eé PacCMOTPEHHE MMEET NPAMOH CMEICH, HOCKONBKY
BBICKA3BIBACTCS MBICIE O MEXAHW3ME HHGbOPMAIHOHHOH 6e30TacEOCTH
BOJHOH Cpefbl OpFaHHBMﬂ; CylmecTBoBaHAE CHELIHGOUICCKOTO KA KaK-
JOTO OpraHr3Ma KOoJOBOro pHCYHKa BOAHOH cpelsl OyvaeT obecrneqnBarh
COXPaHHOOCTh (PUIHONOrHUECKHX MPOLeccOs B OPraHu3Me TONBKO B TOM
Clyyvae, eclid He TIPOUu30HAET B pe3ynsTaTe BHEIIHETO BO3ICHCTBHUS Ta-
KOH MepeKOAMPORKH MM HAJIOKEHUS APYroro xoﬁoaom pHUCYHKa, UTO
NPUCYIIUH OPTaHW3MY KOJOBBIA PHCYHOK NEPEOPHEHTHPYETCH B TaKoOe
COCTOSIHKC, KOTOPOE OKAaXeTca HecIIOCODHBIM MO KHBATE HOPMAllh-

Hoe (YHKLUVMOHHPOBaHAE OpTraHH3MA.

Hekotoprie npumepsl BAMAHHA Ha COCTOSHHE BOJHOM CpEHOBl B
OnocHcTeMax M, COOTBETCTBEHHO, Ha IPOTEKaHHE B HUX OHOXHMH4Ye-

CKHX IPoLeCCOB OPHBCCHDI HIXKC.
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I'IABA 4

POJIb THIPO®OBHOCTH H CTPYKTYPHPOBAHHOI'O
COCTOSHHSI BOAHOHU CPEABI B HEKOTOPBIX

BAOJOIHYECKUX CHCTEMAX

4-1. llpaMeHeHe NpeACTABJIEHHH 0 npHpoie ruapodgodiroro
B3aNMO/ACHCTBHA K H3YYeHHMI0 DEAKIHH HPOTHBOOMYX0JIEBOIrO npe-

naparta ¢ KOMODOHEHTAMH HYKJIEHHOBLIX KHENTOT.

GopMUPOBaHHAE BTOPUIHOM CprKTprI JHK ectr mpouiecc yna-
KORKH TeTepOIUKAMYECKHX OCHOBaHMK. JNEeMEHTAPHBIM B3aHMOAeHCT-
BHEM, OTIPe/IeJSIOLINM POCT YNOPALOUYEHHOTO NOJIMHYKICOTHAA, ABIS-
eTcs cOmKeHne ABYX apoMAaTA4ECKIX CUCTEM HykneoTHaos. Cnenora- -
TENBHO, “CTOKHHI” - B3aUMOMAEHCTBHEE OKA3BIBAETCH OCHOBHEIM MOMEH-
TOM B NOCTPOCHWH BTOPHYHON CTPYKTYPH MOMHHYKICOTHNOB, B CRA3M ¢
3THM BO3HHKACT BO3MOYKHOCTh OKA3aTh KOHKYPHpPYHOILEE ASHCTBHE Ha
NOAX0J, OOHOTO HYKICOTHHAA K JPYroMy COOTBETCTBYIOIIHM BBeIEeHHEM
apoMaTHYeCKHX MOJIeKyJL. B kadecTBe MpHMepa MOMHO YKA3aTh Ha MO-
IU(GHKAIMIQO HYKIEMHOBEIX KHUCIOT XHMHYECKUMHM KaHIEPOreHaMU
[177]. Mopubukarmua JHK u PHK N - aneroxen - N -2-
agetnnamMmuaobnyopenoM (AAID), KOTOpEIA 3aMeIiaeT B OCHOBHOM MO
noioxernio C-8 ryaﬂuﬂoﬁoro ocratka [155,174], BEREIBACT CTPYK-
TYpHbIE | (byHKIHOHAIBHEIE H3IMEHEHAA B 5TUX Monekynax. [lpucoeau-
Henrne AAT x tpancnoptHOoi PHK nrmaer obwiuHOl nns Monrexyn t-
PHK BO3MOXHOCTH NPHHUMAaTh aMHHOKHCIOTEI U (QYHKIHH pHOOCO-
MaJIbHOTO CBSA3BIBAHUSA M y3HAaBAaHHA KOJOHOB [126]. OcHOBHEIE H3IMEHE-
HUs TIpY KOBaJleHTHOM cBs3biBaHuu 1o C-8 AAI' B A-1" mape 3atparu-

BAIOT BPALIC€HWE OCHOBAHWA T'yaHMHAa BOKDYT IJIHKO3HAHOH CBA3H W
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BHYTPHMONEKYIAPHLIE “CIOKMHI (ayopeHa ¢ OMM3ACKAMHMH oCHo-
BaHHiMH [177]. Takum 0Opa3oM, TIpejcTABNEHNHI O MEXaHU3IME “Cui-
aHTH” Tepexofa U MexaHn3Me o0pa3soBaHHs BHYTPUMOIEKYISAPHOTO
“CTIKHHIa” OKashlBAIOTCA HEOOXOJHMBIMU NPH H3VUEHHH NPHPOILI

OHOXHMUYECKOrO NelCTBHA KaHIIEPOreHOR,

MonexyngpHoe “CT3KMHI” - B3aHMOACHCTRBUE TAKKe UrpaeT Bax-
HYFO POJIb NPH PYHKIHOHHPORAHHY OT/EIbHBIX HyI{JIeoi‘H;IOB M IIOJH-
uykneoTunon. Tak B pabote [156] 6plI0 HccleqoBaHO B3aMMOACHCTBHE
monunykiaeotuos ( d I'M®, d AM®, AM® ) u aktuHomHIHOM [,
[IpOHCXOANT ACCOLMAIIUS TeTSPOIHKIOB HYKIEOTHAOB ¢ apoOMaTHYe-
CKOM 4YacTLKO aKTHHOMHUHHA. IIpy CBA3LIBAHHH aKﬁHOMHHHHa Hc
JHK nyTéMm MHTepKaNSUHN MEXKAY OCHOBAHMAMH HHTHOHPYETCs CHHTE3
PHK [148-149]. Ilpn BEIACHEHHH MeXaHU3Ma ASHCTBUE AKTHHOMHITHHA
A Ra QYHKUHH IDOJHHYKJICOTHOB HCIIOAB3YIOTCA AaHHEIE O c*repeoxn-'
MHYECKOH CHeIH(UIHOCTH B3aHMOACHCTBEA aKTHHOMHMIHHA I ¢ HYK-
neotumaMu [157]. ChaemoratenpHo, NPeACTABIGHHA O CTEPEOXHMEH
KOMILUIEKCOB apOMaTHYeCKiX MOJIEKYJl HrpaeT BaXXHYIO POAb Ui A3yde-
HHs TPEPOIb GHOXHMHUECKOrO FeiiCTBHS HYKIEOTHAOB B IPHCYTCTBHH

PRa3TUIHEIX KOClhepMBHTOB, COJEPXKAIINX aROMATHICCKHE OCTATKH.

Hamu noapobHo HCcneAoBaHbl MEXXMONEKYNIpHbIe B3auMOASHCT-
BHs ¢ HYKICOTHAGMH OJHOI'O H3 IIPOTHBOPAKOBEIX IIPENaparoB - HaTY-

nana { N - nsonponui-p-(2-MeTRATHAPASHHOMETHIT) OeH3aMH/1a).

I{ens naHHOro MCCISAOBAHHSA COCTOSIIA B TOM, 4TOOB! TI0KA3aTh
MPUMEHHMOCTE NOMYHeHHLX paHee (UIMKO-XUMHUSCKUX rjpez:c*raBJ]e-
Hui 0 ruapogoOHOH NpHPOXe MEXMONEKYJIAPHEIX M BHYTPHMOJIEKY-
NAPHBIX B3aUMOJIEHCTBAN HYKJIEOTH/OB K BONPOCY O MEXaHH3IMe AcHCT-

BHA HA HYKJICOTHIEL JICKAPCTBCHHEIX HIPEapaTos.
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Ilpeanonoxenne o Hamuuuy JeficTBHA Hatynara Ha JIHK 6wino
caenade B pabore [100]. M3ecTHO, 9TO HATYMNAM W €ro MPOH3IBOAHEIE
YMEHBITAIOT BA3KOCcTE pactBopoB JHK, npruém mng storo npoiecca
BAXHBIM ARNAETCH Hanmuywe Kucnopoga [101,207). B atmocdepe azota
YMeHBIIeHUS BAIKOCTH He Habmioaanock. Bl npeanokeH BOZMOXHBIA
MexaHn3M gelictBud Harynana Ha JIHK, B ocHoBe koTtoporo mnexur
npsMoe HI KocBeHHoe moBpexacHHe HHK nepexuchio BO,I[OpO,II&l
[101]. Hapsay c »7TumM, 04HAKO, BOZMOXHO UMTOCTATHYECKOE AeHCTBYE
TAKMX MPOJYKTOR pacmafa HATYNAaHA Kak ; GopManpaerijl, a30MeTHHO-
BOE IMPOH3ROJHOE, GopMaNbieTHApPasHHOBoe N - THAPOKCHMETHIBHOE

npomssogaoe [100,207].

CpasHende AaHHbiX 10 AeHCTBHIO NPOAYKTOB MMPEBPAICHHA Ha-
TyJ1aHA M IepeKHchd Bomopoja Ha JHK NpHBOIMT K OTPULAHHKO BO3-

moxHocTH noppexkaenus JHK monexynamu HyO,.

Tak , IpH H3y9eHHH DefcTBUA HarynaHa Ha cuHTe3 JHK, PHK n
feIKa ¢ FIOMOILGI MEUEHRIX: TAMHIHHA -3H, YpUJHA - H u neiIMEa
- "C 6ri10 TIOKA3aHO, UTO CBEXENMPHTOTORNEHHBIE PACMTBOPEI HATYNA-
Ha B MeHbuIgl cTenenn uHrubupytor cuaTes JJHK, PHK u Genxka [187).
PacTBoph! HaTyNaHa, NPHTOTOBNEHEEIE 32 4-10 gHeH N0 HCNOAB30BARMS
nogaensior cuaTes JJHK, PHK u Genxa zHa 92%, 73% H 52%, coorser-
CTBeNHO. (JTMEIeHO, YTQO UHTHOWTOPHAS CIOCODHOCTE PacTBOpa HATy-
NaHa 10 Mepe CTOAHWA HE YBEIHYHMBAeTCA. JTO IO3BOJHMIC CAENATH
IPEAMONOKEHHE, YTO HHCHOHPYIOUIYIO POIb HIPAIOT NPOMEXYTOIHBIE
MPOJIYKTHl PA3NOKEHHs HaTyjlaHa, 4 H¢ KOHSYHBIEe. ABTOPH yTBep)K,ia-
10T, 4T0 MePeKUCh BOAOPOAA He ABIASTCA MPUYHHON IIPOTHBOOIIYXONe-
BOr0 AefCTBHA HATYNAHA, TAK KAK KOHIEHTpallHd IEepEeKHCH BOLOPOIA

BO3pacTaeT B TedeHHe 9-10 el mo SKCIOHEHTe, a HHTHOHpYMOLIEe
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IeHCTBHE HaTy/IaHa JOCTHTAET MAKCHMYMa K 3-4 oHaM, a 3aTeM HMeeT

MPAKTHYECKH TIOCTOAHHOS SHAYUCHHE,

Ha B3aHMOOSHCTBHE HaTyllaHa C© KOMIIOHCHTAMK HYKICHHOBLIX

KHCIIOT YKa3aHo TaKxke B paborax [129,201].

Ilo naweMmy yOeXAEHHMIO, OCHOBHEIM HEJOCTATKOM MpEAINecT-
BYFOLIMX pabOT MO HATYJIAHY ABNAETCA OTCYTCTBUE ACTAITBHOTO (PH3HKO-
XUMHYECKOro aHATTH3a BO3SMOKHEIX B3auMofielicTeHl HaTynana ¢ JJHK u
€ OTASTIBHBIMH HYKICOTHOAMH. TOMBKO NOIHOC NPEACTABICHAE O (H3H-
KO-XMMHYECKMX NPOLECCAX, COMYTCTBYIOMMX AEHCTBHIO HATYNaHA B
Oprafi3Me, OO3BOJIUT i.[eJIeHanpaBJIeHHO M3MEHHUTE CTPYKTYpPY HaTyla-
Ha, ero ceoiicTea And bonee 3¢gdhekTHBROro NpUMEHEHHs ero KaK mpo-

THBOOIIYX0JIEBOTO NIpenapara.

4-2. UccrefoBanne CBOHCTB HATYJIAHA H €r0 B3aHMOAEHCTBHA

¢ HYRK/JICOTHAAMH.

OHDE,I[EI[BHHE KOHCTAHTBhI HWOHH3AIHH ¥ CaMOaCCOITHAIIMH HATY-

ymana MetoaoM TTMP.

Hccnenopanre HamH pH 3aBHCHMOCTEH BelTHYHH XHMMHIECKHX
C/(BUTOB OTACNBHBIX TPy HaTynaHa [13] mossomsaer oOHapyuTe Mec-
Ta IPOTOHHPOBAaHUA. B 3ToM cnydase NossieHre 3ap4aia Ha THTPYIOeH-
CA IpYIIIe CAYHT B Ka4eCcTBE METKH, BIHMonIeH Ha okpy:xerue. [Toas-
NEHHE 3apafia NPUBOMUT K M3MEHEHHIO 3NMEKTPOHHOH DITOTHOCTH Ha CO-
Ce/lHUX Tpyriiax, Kotopoe OyfeT yMEHBIIATECA IO MEpe YIANeHHd OT
MecTa TUTPOBaHHS. YMEHBIIEHHe 3ICKTPOHHOH MIOTHOCTH BHI3HIBACT
ocnabNeHHe SKPaHHUpPYIOLIEro AeHCTBHA Ha AAPO JICKTPOHHOH 060.11011-_
ku. B cnextpe TIMP cooTBeTcTBeHHO Oyaen HaGmOAATHCS CHIBHI* Pe30-

HAHCHBIX JIMHKH B CTOPOHY cnaboro mons.
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Anamus janHslXx pH - zaBHCHMOCTEH XHMHYECKHX CIABHIOB OT-.
OENBHBIX TPYNI HATYNAHA HO3BOAAET YTBEPHKAATE, 4TO NpH pH > 8 Mo-
TeKyJla HaTyllaHa CYLIECTEYeT B HENPOTOHHPOBaHHO dopme, a mpu pH
< 8 npoucxomut rpotorKposanue - NH - NH- rpynnsi. BosmoxHocTs
B3aHMHOI'0 BIMAHHS NPOLECCOB ONPOTOHH3ALUKH H ACCOIMHAIHA MONIEKYN
HaTyJlaHa [IPHBOJHT K HEOOXOOMMOCTH NOAPOOHOTC H3YUCHHA MEKMO-

NEeKYJAPHBIX B3aHMOACHCTBHA HATYJIAHA.

Hamu uccnenoBasbl 3aBHCHMOCTH BEIHYHH XMMHYECKHX COBHIOB
OTAENBHBIX TPYNN HaTyJaHa OT €ro KoHueHTpauuu [15], kotopeie cBu-
ACTCNBCTBYHOT O HAIHYUHRN CAMOQACCOIIHALIMH HaTynaHa. M&KCHMEU'IBHOBl
H3MCHCHHS B CTO})OH?Y CHIIBHOI'Q ITIOJA BENMHYHH XHMHYCCKHX C,I[B_HFOIB
MpU CAMOACCOLMANWE HATYNAHA HABMIONASTCA U JIHHHHN IIOTTOMEHHS
npoToHOB OeHzona, [losToMy caeayer roBOPHTh O HATTHYHH “‘CTIKHHI -
B3aMMOAENCTBHS MOIICKYII HATYJAHA, TPY KOTOPOM W3MCHEeHHNe XHMHTEe-
CKHX CRBHIOB IIPOHCXOOHUT B QGCHOBHOM BCJIICACTBHC BIWAHMUA KOIBITC-

BEIX TOKOB GeH307a.

Hamu 65110 NpeAnonoxeno, 410 B CCHOBHOM IIPOHCXOMUT AHMe-
pH3alys MOJIEKYJl HaTyNlaHa W IIPH 3TOM YCIOBHH OblNa paccudTaHa

KoHcTaHTa auMepuzanmun K =7,6 ﬁ/MOJIB_ [15].

Ilony4eHHEIE NaHHBIE TI03BONHIH IpSACTABATL COCTOSHUE MOIe-
KyJibl HATY/1aHA B BOJie IIPH pa3HelX yenoBuax. [Ipm pH <5 rpymna -
NH - NH - npoToHUpOBaHA U BCIAEACTBHE 3TOTO YMEHBIIEHH! JOHOPHBIE
ceodctra cocennux rpynn -N-CH; , CH; - 1 6enzena. Ilpu pH > 8
MOJIEKYJIa HATyJdaHa HaxOAWTICSA B HEMNPOTOHUPOBAHHOM COCTOSHHM.
YBenuueHHe KOHUCHTPAllMH HATy/IaHa [PHBOIHT K €0 ¢aMoaccOlra-

OUH NO TUMY “CTIKHHra . BenMduHa KOHCTAHTBI AWMepH3auun 7,0
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I/MONb YKa3BIBACT Ha HEOOXOOMMOCTH YUETa CYINECTBOBAHHA HHMEpPOB

IIpH KOHLeHTpanuuy > 0, 01 M.

HCCJIG,I[OB&HH& B3AMMOQIeHCTRUS HATYVIAHA C HYRKIICCTHAAMI,

s momydenns AaHHBIX 00 DIIEMEHTapHOM Baa.l-imoneﬁcmﬂn MO-
AeKyN HaTyJlaHa H HYKIeOTHAa HeoOXoAHMO BBIOHpAThH TakHe I{OHueH-
TpallUH 3THX COEAMHEHHH, IIPH KOTOPBIX BAMSHHE IIPOIECCOR CamMoac-
COITHAIIMH KAMXKAOT0 H3I KOMMNOHEHTOB OKA3AIOCH OBl HEZHAUMUTENLHEIM,
HM3BECTHO, 9TO CAMOACCOLMALMS HYKICOTHIOB B OCHOBHOM IIPOHCXOHT
npu KoHUEHTpatwmy > 10 M. D1uM 06ycnosneH BHIGOp KOHUCGHTPALHH
HYKISOTHZOB { 6 X 107 M) IIpH H3Y4EHHH HaMU [ 15] B3ammoieiicTBIS B

CHACTEMAX HAaTYJIaH - HYKJIICOTHI.

Hobapnenne HaTynaHa K pacTBOPY HYKJIEOTHIa IPHBOJINAT K oDpa-
30BAHUK) KOMMREKCA HATYNAH - HyKJIEOTHJ, B KOTOPOM apoMaTHYECKHe
CHCTEMBI CONMKEHEI H KOIBIIEBOH TOK OZHOW H3 HHX BAHAET Ha XHMH-
YeCKHA CHBHUT NPYro#l CHCTEMSI, T.2. MPOWCXOJUT “CTIKHHI B3aHMO-

IeHCTBE,

MBI H3ydamy B3auMOAeHCTBRME HYKICOTHIOR ¢ HATYJaHOM B BOJE
npu pH 9,5. BeiGop aannoro pH obycnoBineH TéM, 94To B 3TUX YCIOBHAX
KON0E U2 COCAMHEHHH HAXOIHTCH B HOHM3HpoBaHHOHE dopme. B Hyk-
NeOTHE OCTIOBAHME HE MPOTOHHPORAHO, 4 (hocdaTHas rpymna Haxo rT-
cA B AHaHKOHHOM dopMe [192]. B natynare B 31oii obnacte pH rpynma
-NH -NH- ne npotonupoBaHa. TakuM o0pazoM, HaMH H3yHJaJloCch KOM-
mrekcoobpasoBaHHE MOJIEKYIT HYK/IEOTH/A B HATy/laHa, HaXO/AIBXCH B

CTpPOTro omp eJIeTEHHBIX COCTOSHUAX.

KoHncTanTel paBHOBecHS 00pa3oBaHMs KOMIUICKCOB HATydaH -
HykiaeoTHs onpeaeisand mo Meropmke [11]. IlomyuenHsle 3HaveHHs

npuBeAens! B pabote [15] u B Tabm. 4 .
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Tabrmua 4 .

Konctante pasHosecHs K, IpH KoMILIeKkcooOpa3oBaHHHA HYK/I€0-

THOOB € HATYJIAHOM.

N L N N N . e e B T e e 8 N B e e e e e e o e e e b e e e e e e e

Hyxeornn K, n/monp
aneHo3nB-5’ -pochar 8,6
ryanosus-5 -gocdar 7.5
TuMuuR-5 -docdat 5,1

AT HE-S -thochar 3,0
ypuzna-5 -pocar : 5,3

- PO Y e N L LA e N N L N N . e N e e N N A e el L N et L

Onpefienenyie BeNMYUH KOHCTAHT PABHOBECUA TIPH JPYTHX TeM-
neparypax He OBUIO IIPOBeeHO, HOCKOJEBKY 3HAYEeHHA XUMHYECKHX
CHBUI'OB HYKNEOTHAOB MOTYT MEHATHCS BCHEACTBHe H3MeHeHHs pH ¢
TeMIEPaATypoil H 3T0 BHOCHT DOJIBIVIO OLIHOKY ITPH H3MEpPSHHH XHMH-
TeCKHX CIBHTOB KaK (yHKURH KOHLEHTpaUKH HaTyaaHa. [losTomy ﬁaMH |
OBUIH OIl€HEHBI TEPMOAHMHAMUYECKHE XAPAKTEPHCTUKH TOJIBKO I CHC-
TEMBl a1eHO3HH-5 -pocthar - HaTy/1aH, TAS HN3IMEHEHHMS XHMHUECKHX
C/IBUTOB IpH KOMIUIEKCOODpa30BaHUH MaKCHMANBHBL M HabIFOAAIOTCA
ana nporodoB H-2 u ana nporoner H-8. W3 sasucHMoOcTel BelMUMH
XHMHYECKHX CIBHTOB MpoToHOB H-2 AM® oT KOHUEHTpaHl HaTyJIaHa

NpH Pa3lMiHEIY TCMIeparypax HAIMH OBIIH OIIPCACICHEl COOTBCTCT-



BYIOIUE KCHCTAHTH! PABHOBECHS W 3aTeM OICHEHEl TepMOMHHaMHYe-
CKHE XapaKTePHCTHKH 00pazoBaHUa xomimekcoB AM® ¢ narynanom
[15]. TlonoxHTeNbHBIE BeNWYMHE W3IMEHEHHS 3utagemun { 5,5
KKaJ/MONb, U 3HTPCMHY ( 24 3.e.) MOTYT CBHAETENIRCTBOBATE O TIPEHMY-

ecTReHHO rHApodoGHOM XapakTepe B3aBMOCHCTBHIL.

DTO MOATBEPXKAAETCA TAIOKe M TéM, YTO KOHCTAHTHI PABHOBECUS B
pAAy THMPYMMAHHOBBIX OCHOBAHHH PaBHEI H MeEHbBIE 3HAYEHWH KOH-
CTaHT PaBHOBECHS B PAAY IYPHHOBBEIX OCHoBaHWH (r1.2). CoBoKyim-
HOCTH MOJYYeHHBIX JAHHLIX CBHAGTENLCTBYET O TOM, 9TO B peaKuud
OKHMCJICHHS HAaTyldHa ¢ OCHOBARHHAMM JE30KCHpHOOHYKIEHHGBOH KH-
CJNIOTHI HEOOXOAHMO PacCMATPHBATE BO3ZMOKHYIO POllb KOMILIEKCOB Ha-
TYJIaH - HYKICOTHA, AHaNW3 BeJMMHH KOHCTAHT PABHOBECHA KOMILIEK-
co0bpa3oBaHusl HATYNA2HA ¢ HYKNEOTHAOM [Q3BOINET NPEANOTIONKHTD,
4TO HATyJaH MOXKeT OKHCIATECH KHCIOPOAOM, HaX0HaCh B KOMIIJ]CI{CG-C
"ykneotraom. [Tpu TakoM pacnonoXeHWd MONEKyl B KOMIUIEKCE Npo-
OYKTL] OKHCTISHMAY HaTyJIaHa MOIYT HENOCPEACTBEHHO B3aHMOAEHCTRO~

BATh C HYKJICOTHIAMH.

Tak kak B XOj€ peaKuHd OKMCICHHA HATyllaHa MPEKIC BCEero
NpONCXOAMT B3aumoaelicTene kuenopoaa ¢ -NH-NH- rpynno#i, to us-
MeHeHHe €€ CBOHCTB BCREAOCTBHE NPOTOHH3AUHH JOIKHO OKAa3BIBATEH
HEMOCPE/ICTBEHHOE RIHSHHE Ha okucleHde, Handuue ke accomHaToB
HATYNaHA, BEPOATHO, IPHBEJET K MEHBIISMY JOCTYIY MOJEKYI KUCIQ-
poaa k -NH-NH- rpyrine u, cOOTBETCTBEHHO, K YMCHBINCHHIO 3ddeK-

TUBHOH KOHCTAHTHL CRKOPOCTH NEPBOIC 10PAJKAa OKHCJICHHA HATYIIAHA.

KwneTHka oKHCISHHS HATY/IaHAa B OTCVTCTBHE W [TPH II,OGB.BHEHHH

HYKNEOTHROR. HOHY‘ICHHHE JIaHHBIC O COCTOAHHHA HATYJaHa B PacTBOpE

H O Cro K{)MHJTGKCOOﬁpaBOBaHHH C HYRICOTHAAMH [TO3IBOIIHIIH ]IO,I[OﬁTH
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K M3YYEHHIO MEXAaHW3Ma BIMAHUA HYKJNEOTHAOR HAa OKHUCICHHE HATYAa-
Ha. Hamu GBITO TIpOBEAEHO CpaBHEHHE KHHETHKM OKHCTIEHUS HATYNAHA

B OFCYTCTBUE M IPH JOOABIEHNH HYKNEOTHAOB.

Hanwune HenepeKphIBAIOIIMXCA JHHHUH IIOTNIOIIEHHS TIPOTOHOB
OTOCNRHEIX I'PYIII HaTylada B crnekTpe [IMP mossonder mpocieamts 3a
CTPYKTYPHBIMH H3MEHEHHAMH, KOTOPBIE POHCXOAAT B MOISKYNe HATY-

JiaHa B XO¢ peaKilii OKHCIICHHA.

AHalH3 KMHeTHYECKHX KPHBBIX OKHCJICHHA HATYNIAHA B OTCYTCT-
BHe K npH nodaBleHHH HYKIEOTHAa, OCYUIECTBIEHHOE HAMH B paboTe
(185), mo3ponageT cAenaTk BRIBOZL O 3aMeR/CHHH IIPOLECcCa OKHCICHHS
HATYJIAHA [O0J BIMAHHEM HYKICOTHIOB., MaKCHMaTBHOC HM3MEHEHIE
Hpomecca OKUCIEHUS HaTyilaHa HPOUCXONHT NpH nobasnenun AMO.
JIsT KOJNHIECTBEHHOTO CPAaBHEHHA CKOPOCTEH OKHCIEHHA B CHCTEMax
HATYNaH - HYKNEOTHZ HaMH OBUIH paccIHMTaHBl 3(pPeKTUBHLIE KOHCTAH-
TEI CKOpOCTeH nepBoro mopsaka [16]. Bo Bcex cinydaax mpu gobaene-

HHUHY HYKICOTHAA OKHCIICHHE 3aMENTACTCA.

B o0umeM ciyvae OKMCICHHE HATyJaHa BO3MOXKHO KAaK BHE KOM-
IIEKCa, TAK B B KoMiulekce. EcnM okHcleHHMe HaTyNnaHa B KOMILIEKCE
[POUCXO/UT ¢ MeHbImel ckopocTeio { k; <k ), TO NpH HANHYAH Hyk-
JIEOTH/IOB BCETJA CIEAYET OXHAATH 3aMeINCHHS CKOPOCTH OKHCISHMS.
EcrectBeHHO,9TO 4eM Oonblie K, ¥, COOTBETCTBEHHO, KOHICHTpAIlHS

KOMIIIeKca, TeM Oomnbline 3amenenne { Tadm. 5 ).
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TaOnmua 5 .

KuHeTHYeCKHe XapaKTepUCTHKH peaKuun

OKHCHEeHHA HaTylaua 8 Boge , pH 7.2 npu remmeparype 72°

Cucrema garyman+ AM®P I'M® MO TMD YMO

Kyp ,1/aac
0e3 HyKICOTHAa 0,74 0,71 0,69 0,70 070
¢ HYKNEOTHAOM (3,35 0,65 0,55 0,40 0,68

IIpeycTapnenie of yYacTUH KOMIUIEKCA HATYIAH - HYKIEOTH) B
Iporecce OKHCICHHA MO3BOMAET MOHATH CYIICCTBOBAHHE PAsIHIHA B -
OpONYKTaX H MEXaHH3Me OKHCICHHS HATYyNaHa M CMECH HATYJTaHA ¢

HYKIICOTHIaMH.

{Ipy HccnegopaHHM B3aMMOASHCTBHS HATYNAHA C HYKISOTHAAMH
CIEeR0BaN0 0XKUIATh, YTO B KOMIUIEKCE HATYIAH - HYKNEOTH IIPOIYKIEI
OKHCJIEHHS MOTYT B3aHMOJEHCTBOBATH C HYKISOTHUIOM, Ha YTO YKa3bl-
BAIOT JIAHHbIC 1O BIUSAHUIO OKHCTeHHA HaTynaHa Ha JHK [17]. B cme-
cax maryiaHa ¢ UM®, TM®, YM® Ha NpoTSXKEHHH BCErO MepHojid
OKHCJIEHHA HHTEHCHMBHOCTH JIMHMH IIOTJIOIIEHUS 3THX HYKICOTHZOB
IPaKTHIecKH He H3MeHsuiuces. JeranpHbll ananus coektpo [IMP I'MO
B CMECH C HATYJIAHOM B X0O/l¢ OKHCIIEHHS TPHUBEN K BEIBOAY, YTO HHTEH-

CHBHOCTDE JUHUY ToTRomenus nporoHes H-8 I'M® ymensmaetes [16].



L6}

2TO CBHAETEILCTBOBANIO O HATHYHH BIAHMOICHCTBUS NPOAYKTOB OKHC-

JleHus HaTyvlana ¢ [T MO,

IlomyueHnnple pe3ynbTaThl OKA3LIBAIOTCA HONE3HBIMH NPH aHANIA3E
MEXAaHH3Ma JIEHCTBHA HaTy/laHA HA MONEKYJEl Ae30KCHpHOCHYKIEHHO-
soit kucnorel (JIHK), npueenéunom B pabore [17]. Ha ocHoRanmn AaH-
HBIX Ta0J. 5 clexyeT, 9TO OKHCICHHA HaTyldaHa B Komniekce ¢ TM@
MpaKTHYeCKHd He IIPOMCXOAWT, a B KOMIIekce ¢ AM® 3HadNTeNbHO
MEHBILE, YeM € OCTabHBIMH HyKJeoTHHaMH. [losToMy CIeayeT oXH-

JaTh OTCYTCTBUS BO3ACHCTRHSA NMPOAYKTOR OKACIEHUs HaTylaHa Ha A-T
nape B JAHK.

CornacHo BEIIIE H3NOXKEHHOMY B KOMILTEKCe HAHK - Hatynan pe-
AKIHOHHOCTIOCOOHEIMHA AOKHEI OBITh acconuarsl Hatynana ¢ I - 11 ra-
paMe 4, Conee Toro, ¢ Takwmu I - 1] napamu, Bozne KOTOPHIX HET A -
T maps!, T.2. OKHCHEHHE HATYNAaHa AOIDKHO IPOUCXOJUTE MPH €ro acco-

uuanuy ¢ yaacteamu JJHK:

i1 11
I...1I r...1I
11 1 1
O..r r...1I{
1 1 11

JauHoe mnpeAanoNoXeHHe TOATBEDIKIASTCA HanH4uueM H3Dupa-
TeNbLHOIG B3AHMOAEHCTBHA npo,uyxTOB OKHCIeHUs HaTynaHa ¢ I MO,
JancHeHImee pa3sBUTHE MNPEACTABICHUH O CcHEUHPHYHOCTH ASHCTBHA
narynada Ha JJHK MoxHO OCyIMIecTBATE IIPH aHANH3e HEKOBAIEHTHHOIC
B3aMMO/CHCTBHA TETePOIMKIOB B HaTylana. BiaumoneiicTsre mypHH -

HaTynan ciabee, Yem B32HMOJEHCTBHE MypHHOBBIX HykieoTumos ( I -
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THA-A)mn, BEPOATHO, CPABHHMO CO B3aUMOJICHCTBHEM NMYPHH - NMH-
pHUMHTTH. ClIeOBATENBHO, Pa3pyILeHHE TOTMHYKISOTHIHON HenH Mo~
JKET OCYLIECTBIAATECE TORLKC NPH HHTEPKAIAUKN HATYNAHA MEXIy Oc-
HOBaHHAMY I'YaHUHA M IUTO3HHA. TakuM obpaiom, pmpyméﬂne MoJIe-

Kynel JJHK B xone peakuyn ¢ HATYTAHOM NMPOUCXOUT HA YHACTKE:

CornacHo JaHHEIM TPEACTABACHUAM, MeXaHH3M o0pa3zoBaHHA
JOBOHBIX Pa3pbIBOB, NpHBoAAILKX K Aerpanamun JJHK [17], crogures k
cAeAyIoIIuM nponeccaM. BHavane npoucxoanT oOpa3oBaHrie KOMILISK-
ca HaTynaha ¢ JIHK. [Tpr untepkanauuu BaTynasa MeXIy OCHOBaHUSN-
MW IyaHHWHa ¥ I[IUTO3HHA OKHCII€HWe HaTyJaHa MPHBOAUT K pasphIBY
MexuykneoTuaHoM ceazu ( I - 11 ). Paspsie oxnoii nenn J{HK yremnun-
BAeT BEPOATHOCTE B3aHMOASHCTBHUSI MPOAYKTOB OKHUCIEHHI HATYNaHA ¢
COOTBETCTRYEMIUAM yuacTkoM Bropoil uenn JJHK mexny ocHOBaHHAMH -

LATO3UHA N I'YAHO3HHA. J3TO MPHUBOAUT K ABOMHOMY pa3phIBY U Jerpa-
namun JIHK,

[MonyueHHBIe pe3yiabTATEl H NPEANOKSHHEIH MEXaHH3M OKHCIIS-
HUA BATYJaHa B IIPUCYTCTBHU HYKISOTHIA CBHAETENLCTBYET O BRICOKOH
cienHpuIHOCTH NeticTBus HatynaHa Ha JIHK, a uMenno : JIHK pa3per-
BAETCS NMOA ZEHCTBHEM NMPOAYKTOB OKHCIICHNS HaTyIala, HaXoAAILerocs
B xommnexce ¢ JIHK; u3 acconumarors Harynana ¢ ocropadmamu JTHE

PeaKLHOHHOCIOCOOHBIMA ABISIOTCA TONBKO accouuarel ¢ I - I mapamu
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BCJIG/ICTBHE HHTHOMpOBAHMSE OKHCICHHA HATYIAHA, HAXOMAINEIOCH B
KOMIIIEKCE ¢ aJICHHHOBBIMY M THMMHOBBIMI OCHOBAaHUSIMU; OKHC/IEHHE
HATyNaHa B ero accouuare ¢ I - [ mapoit BeposTHO NMPOHUCXOAHUT npH

HanAyH| Ha aToM yuyactke JIHK cocenweit I - 1 mapwi. Pasprie mex-
HYKJIEOTHJIHOHM CBS3M COMACHO JAHHBIM O HAIMYUH Pa3pyLICHHS MoJte-
Kynel M@ B x0Oe OKHCTCHHS HATYJIAHA ITPOMCXONUT TONBKO BOIM3H
OCHOBAHYA TYAHWH?. YKa3aHHad CelHHIAOCTE eHCTBHA HATYIaHa Ha
JIHK cornacyercs ¢ HeOonmpimM KonudecTsoM pa3peisos B JJHK, obpa-

IYIIMUXCA B XoZe okucaeHua cMecH JHK ¢ Hatynanom [17].

Taxkum 0bpazom, yIET pe3yabTATOR (PUIUKO-XAMHIECKOTD HUCCIE-
IOBaHUA B3aMMOAEHCTBHS HaTyJaHa ¢ HYKICOTHIAMH IO3BONSET 00b-
ACHATh MEXAHH3M TAKOre OHOXHMHYECKOIC BIHAHUS HATylaHA, KaK

pa3psIB Mo ero BosgeiicrereM Monexya JHK.

4-3, Henonn3oBaHHe COBPEMEHHBIX CHEKTPATLHBIX MeETO-

A0B B HCCJIEJOBAHHH CJI0OKHEBIX OHOJIOTHYECKHX CHCTEM.

HeoOXoaHMOCTE OCYUIECTBICHHMS MOMBITOK HCTONB2OBAHUA CO-
BPEMCHHBIX CIICKTPAJIBHBIX MeTOHOB AU HIYYCHUAA CIIOZKHEIX OHOJIOrH-
YECKHX CHCTEM HOMKTYETCS INOTPeOHOCTRIO H3yUeHHS GHOMOTAYECKHX
Imponeccor & TOHKH 3pEHHA HX MOICKY/IAPHOI0C MEXaHH3IMA. H&pCHEK-
THBA %0Td Opf YaCTHUHOK uHTepIpeTaly criekTpos IIMY CloXHBIX cB-
TEM TIPpHBJICKATCIIABHA npe}lc,ue BCETO TEM, YTO B CIICKTPE HaﬁIIIUI.[aIUTCH
THHUH TIOTROIIEHHS OTOENBHEIX TPYNN MOIEKYH, H, Cile IOBATENBHO,
MOXHQ, H3YYad CIIOXHYHY CMCTeMy, B pRjac ciayyace IIQJIYYHTh JaHHEIC
00 MIMEHE!HMH BHYTPH CUCTEMEl HA YPOBHE IIPOTEKAHMS BHYTPHUMOMNE-

KYJSIPHEIX [TPOLECcCOoB.

HHrepec k HCCIeHOBAHUHIO OHOTIOTHIECKHX MAKPOMOJISKY METO-

nom [TMP ycrnuncs B OCHOBHOM B CBS3H ¢ pasBrTHEM TexaUkH [IMP u
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ITOSABICHHEM CIEKTPOMETPOB Ha CBEPXIIPOBONAMMX MarHUTax. COeKTPEI
IIMP nop{uputor, puboHykneasnl, tmzomumMa, JHK 6pims moayueHsr

el1€ go 1967 roma [127].

B 3aBHCHMOCTH OT TOro, B KaKOH YacTH CIeKTpa HabaromaeTed
VIIHpeHHe, MOXHO CYJUTE 00 YMEHbLICHHH MOOMILHOCTH BIIOJHE or-
peden€HHBIX rpynn. Mxes AabirofeHns 3a M3MeHEHHeM MOOHIBHOCTH
OTHSIGHBIX TPyl IO CTEeNeHH YIIHpeHHA COOTBeTCTBylomﬁx NMHHEH
nornowerus B cnekTpax [IMP no3Boiser roeopuTh 0 TOM, KaKie rpyi-
Mbl HAXOANTCS BHYTPH (MeHee MOGHNBLHBI) H HAa MOBepxHOcTH (fonee

MOOUIEHBI) TIIOOYIIEL

HMcnons3oBaHHe YIIHpeHHS THHEH B KadecTRe ¢aTopa, JAIOWETo
UHGOPMALNMIO O CIOXKHOH OMOjOr#aveckoil CHCTEME OCYIIECTBIASHO B
HCCNEJOBAHUAX PaspyIIeHHbIX YILTPasBYKOM MeMOpaH, cofepiKallldX
bochommnimsy, Meronom - 'H [194], *C [179], *H [180]. B stux pa-
foTax ToNydeHbl JAHHBIC O MPHPOJle MOJEKYISApHOH yIaKoBKH olpa-
3yrmmxcsa dactul. UMetorca nonsiTkd npuMeHHTs MeTod IIMP BEICO-
KOTO paspelieHUs K NpobieMe MOJIEKyIApHOIi accOHAlHL B OMOTIOTH-
yeCKHX MemOpaHax M accoUMaIlMM AHCNEPTHPOBaHHBIX B Boae docdo-
mannos [89,109,107,1 10,147]. B page paboT npopesieHa MHTEp-
IPETaNMA LINPHUHG] JIMHHKA B TEPMEHAX BPEMEH KODPEILAIHH, Kofopaﬁ
OKazanachk CIpaBe/UIMBOH gt munean [112],  sgunonporenaos
[89,108,112,202]. Jlns HekoTopsIX (OCHONMIMAHBIX CHCTEM MOKa3aHa
33BHCHMOCTE IIHPWHEI JIMHHH OT HampsXEHHOCTH MarHWTHOIO MONA
[182,195], g0 00BbACHASTCA NOKANEHBIME H3MEHEHHAMH B MAarHMTHOU
BocipaaMuuBocTH [ 195]. Tloaobrere 3aBucuMocTH Habmroganu 1 B Apy-
T'MX CUCTemax ¢ JacThamu [210-212,119,120]. OrxnoneHne 0T roMo-
TeHHOCTH MAarHUTHOTO IO B ofpa3slle, npﬂsogmm'eel K YUIHPEHUIO JiH-

Huil nornowgedus B cnekrpax [IMP ceuperenecTsyeT 00 H3MEHEeHHH
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cocToAHMs ofpasila M, TakuM 0o0pa3soM, TOXke HecéT HH(OPMALHIO O

CTPOCHMH I‘CTGPOTEHHD[‘;I CHCTEMBL.

W3 ananm3a NpHBeAEHHBIX JaHHBIX CISAYET, YTO TIOAYYEHHE
cnextpos [IMP cioxAmx Ouonornveckix o0HLeKTOR JadT BOSMOXKHOCTE
CHENATEL BEIBOX O CTEIEHH €0 TETEPOreHHOCTH H O TOM, HACKOJIBKO MO-

DHNILHEIM $#BI9€TCA COCTOSHHE COCTABIAIOINX ODBEKT YACTHIL.

Bonee mpocTEIM ¢ TOUKH 3PEHHS PECHCTpanuu crektpos [IMP
OpPeACTABILECTCA IOMYYCHHAE AAHHBIX O COCTOSHWH BOIBI B Pa3IHYHBIX
buonoruyeckux cpefax. B 3ToM ciayuae Taioke BOIMOXHO BEIBICHHE
HHTepecHLIX ¢axTtoB. Tak B pabore [140] nokasaHo cymecTBOBaHHE MO
KpadHel Mepe JBYX (a3 yIOpAZOYEHHOH BOJLI B CKeJIeTHOH MBILILE.
Benenctere cnenAa(HAYecKoro B3aNMOJASHCTBHA MONCKYJ BOJH ¢ Ha-
THBHOH MakpOMONEKYI0H CUrHan OT NPOTOHOR BOAM B Ocilke OKa3EIBa-
€TCA JOCTATOYHO WHPOKHM. IJoMEMO 5TOTO HaOMOJAETCA HHTEHCHB-
HbIH Y3KHH CHTHAJ OT MOJEKY]! BOIEL, Hecag3afHbIX ¢ Oenkom. B apy-
rux paboTtax Ha ocHoBaHHH HaHHEIX [IMP rakke yka3siBaeTcsa Ha Cyile-
CTBOBAHHE ABYX COCTOSHHN MOJTEKYN BOAH B TKaHax [114]. Mccnenona-
H{€e COCTOAHNA BOALL B remorinoonHe MetozoMm IIMP [164] niossonuno
rOBOPHUTE O AHHAMHKE BKIIOYEHMs reMOrfofuHa B refb OpH pasHbIX
TeMueparypax. Ha mosBieHUe CYIIECTBEHHO Qonee Y3KOW NUHUM II0-
rIOLTEHHS MPOTOHOB BO/bI ITPYU NOHMKCHUY YITOPAAOYSHHOCTH MOAEKY
BOJIE B TKaHsX ykaswsiBaercs B pabotax {114,140} Ha sror ocHopanww
aBTOPHI AENAICT BHIBOJL O TOM, YTO B He,uucl)tbepeﬂunp'onanﬂmx Heomnna-
CTHYECKHX TKAHAX BpeMs pellaKCalli¥ MPOTOHOB BOALl XO/DKHCO OLITH
BeIlIe (Oonee y3xad JIMHHA), YeM B paspyLIEHHBIX TKaHAX. MHTepecHH
masmHEle paGor [88,115] mokaskBaromme, uro HoHK MetamioB K', Rb,

Cs', KOTOpHE B OTIHYHE 0T Na' SBASIOTCH pasbuBalOIAMK CTPYKTYPY
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BOJBI arcHTAMH, BBIZBIBAIOT YMEHBIICHHE YIOPAAQHUEHHOCTH MONEKyI

BOJBI H IPHBOLIAT K CyKeHHK 1uaui B criekTpe [IMP,

Pasnu4ane Bpemén penakcallgi IIpOTOHOB BOJBI OPH PasHOH cTe-
NCHH YIMOPAA0YEHHOCTH MOJEKyd BOAB no3sonunine Jamaneeny [115] B
1971 rony snepsrie NpuMeHUTh MeTox [IMP K W3ydeHHIo PaKOBEIX TKa-
Heil. OKkazanock, YTO BpeMeHa PeNakcalyi [POTOHOB BOIEL B pancosﬂx
TKAHSX BEIUIE 9€M B HOPMAIBHBIX TKAHAX., ITO CIYXKHIIO YKA3aHHEM Ha
TO, UTO paKkoBLIE TKaHU XapaKTepH3yloTcd Hosee MOGHILHBIMU MOJIEKY-
namu BoAisl. [lony4eHHEBIE NavBbIe Jand BO3MOKHOCTE aBTOPY MOBOPHTH
00 HCHONb30BAHHH METOOOB MarHHWTHOH pejakcallHH Afa OBICTPOre
pazIMUuMA MEXY HOPMABHONW M pakoBofl TkaHsMH. OAHON M3 APHYMH
H3MEeHEeHHs MOGIILHOOCTH MOJEKYI BOJE MOXET CI[yKHTB, IO MHCHHIO
JlaMajipeHa, UIMEHEHHE PaclQNOXICHUS KATHOHOB ILENOYHBIX METAI-

JIOB.

Bonee noppofHBIM HCcaeI0BaHHEM M3MEHEHHA BpeMEéH penakca-
iIHH B PAKOBRIX TKAHAX II0 CPABHCHHIO ¢ HOPMAJILHEIME TKAHAMHU SBH-
nacs pabGora ®pes u cotp. [133]. PeayneTaTh npeAnIccTRYOINETO HC-
cnegopatnd [115] Oelmu yCHMIGHET TeM, YTO 3HAYUTENbHO OoNblle Bpe-
MEHA XU3HH TIPOTOHOB BOABL II0 CPAaBHEHHIO C HOPMAJLHOH TKAHBIO
HabIIOManMch A MHOTHX TKaHeH (Ied9eHH, cepaia} MBIIIH, XOTI 3J0-
KAaYeCTBEHHAA ONYXONb ¥ Heé CyllecTBOBala TONbKO Ha Hore. [TonydeHn
TakKe JJAHHEIE O TOM, 9TO 3HAYEHNS BPeMEH PellakCalliH IPOTOHO BOALI
TKaHel XHMBOTHBIX, KOTOPBIM HABEKI[MA PAKOBBIX KIETOK ObINa Mpous-
Re/IEHA 32 /(B2 JIHA 10 H3MEpPeHHs, OTIHYAI0TCA He3HAUHTENRHO OT 3HA-

YeHUH [ XOHTPONLHLIX 3JOPOBBIX TKaHEH.

[MosobHbie HeCNeROBAHNS NCPCHICKTHBHBI C TOYKH 3PEHUA ORar-

NOCTHKH MaTONOTHYecKHX H3MeHeHEHHBIX TKaHed W MmoIe3Hbl IIpH BEI-
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ACHCHHH H3MEHEHHS MOJIEKYIISPHON CTPYKTYPBI B KIETKAX B Pe3y/LTaTe
HX NopaxeHus. Ilpumenenwe Metonos  ummynbcHoE — AMP-
CHEKTPOCKONHKE B OCHOBHOM Ui HU3MEPEHWSt BpeMéEH penaxcamuu 1)
IIPOTOHOB BOJBI BEI3BAHO TEM, YTO KOHHEHTpALMA MOJICKYII BOREI B TKa-
HSX HEH3MEPHUMO BBIIIE YeM JApPYrHX coelHHeHui. [Tomumo uHbopMa-
UHE O cocrosHny BoAb MeToa AMP npu HamuuM®E BBEIcOKO 4YyBCTIBH-
TeNBHOCTH CIIOCO0EeH JaTh CBEAGHUSA O COCTOSHAM B TKaHAX OHONorHZe-

CKHX MaKpOMOJICKYJL.

Hamu [51] moxasaHa BO3MOXHOCTE HCHIOJNB30BAHASA CTALMOHAP- -
HBIX MeTO0B [IMP ang uzydeHs yIopsAOUEHHOCTH OEIKOR U IHNUAOB

B KIeTKax.

UccliezoBaHHe METOIOM SAECPHOr0 MarHMTHODC pe3QHAHCA HOp-

MAJEHLIX B NaTOJOTHIECKH H3MeHEHHBIX TKaHeH deJIQBEKa.

Mamenenue cnextpos [IMP B 2aBHCHMOCTH OT TIOBIKHOCTH OT-
JOCJBHBIX [PYII B MAKPOMOJIEKYJIE MOXET OBITH MCNOIB30BAHO MPH HC-
CIGAOBAHNH COCTOAHWA TKaHEH MPU NATOJOTHHW, B YACTHOCTH, IIPH Ty-
Oepxynése u pakoBeIx 3a0oneBanuaX. OKa3aNoCh BOIMOKHBIM Ha OCHO-
Be PerucTpaliy HW3MeHSHHs NOJABHKHOCTH METHIBHBIX TPYIN aMAHO-
KHACJIIOTHBIX OCTaTKOB paapaﬁoTaTI; cnoco® nomydenus cnexkrpo [IMP
GUONOTHYECKHX TKAHEH H MPOBECTH aHAWTH3 TYOepKyNE3HBIX H PaKOBBIX
nopaXxeHWH pe3elHpoBaHHoi i€rodHoil Tkann. Hamy 6smu Hecnenosa-
HBl pelellupOBaHHLIE TKAHH JETKHX y OOJIBHEIX, CTPajalomux (Hhubpos-
HO-KapepHO3HEIM TyOepKyIE3oM, TyOepKynoMaMH, GpOH)_(o—
IKTATHUECKOIH DONE3HbIO, PAKOM NMETKHX A PakoM IIHTOBHIHOM JKeTe3sl.
BEUIH HCCeRoBaHBl TaKXKe INTaMMEI MUKoOaxkTepuil Tybepkynésa, BEI-
NeNeHHBIX 0T BoNbHEIX TyGepKynésom npu nocebe Ha cpeny [ennbepra

1 oOnaparonMe pasdHON NIEKApCTBEHHON YCTOHUHBOCTRIO.
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Ilpu ananuse cnextpos [IMP oxasanoce, 4To pacTROpUMAd 4aCTh
06pa3nos 3/0pOBOH TKAHNW HE3HAMATENBHO OTIHIACTCS OT IOPaXEHHOH
TKaHu (puc. 32 a, B ). Kpome Toro0, eciH pacTBOpHMAaA HacTh ancyT_éT-
BYET B BHIE KOIUIOWJHOTO pacTeopa, To cnekTprt [IMP okastiparoTes
TIPAKTHYECKH OJMHAKOBLIMH IS 3JCPOBOH H NOPDKEHHON TKaHEH (
puc. 33 a, B). [Ipa noMellieHUH B PE3OHATOP PacTROpa, CONEPKAINETO
IIOPOIIOK TKaHH, B cnekTpe ITMP B obnactu xuMmuyeckux casuros 0 - 3
MIWIIHOHHLIX JONeil BOIHMKAIOT LUMPOKHE NHHUH NOIJIOWIEHHA, KOTO-
PH€ Pe3Ke MEHAIOTCA B 3aBUCHMOCTH OT XapakTepa MOpaKeHHs TKaHH
(puc. 34 a,3,c,d.e). Kak sugno us puc. 34 a, B cnexrps: [IMP 3a0po-
BOH (a) n nopaxEnroi (B) NEroIHOM TKAHK TIPH TyOEPKYNEse PeIKo OT-
THYEIOTCs . ECIH B Citydae 330pOBOH TKAHH JIMHHU [IOTTIOMIEHUS CHIBHO
YIOHPEHE! 1, BEPOSTHO, 3TC CBUAETEILCTBYET O “HOPMAIBLHOH” ymakoB-
Ke ruapodoOHBIX OCTATKOB MaxpoMOAeKya B TKaHM, TO B chyyae [opa-
XKEHHA TKaHW TyOepKyn&30M BO3HHKAIOT HHTEHCHUBHBEIE CHIHAJEL B OO-
nact 0,9 v.a. (METHIbHBIC MPYIITH BAIMHA, NCHITIHA, A30NCHIIMHA); B
obnacty 1,3 M.I. (METHILHEIC TPYIITE] TPEOHWHA, alTaHWHA); B 0bnacTy 2
M.7. (METHJICHOBBIE TPYIIBI MPONKHHA, NTyTAaMHHOBOH aMMHOKHCIIOTEL,
nn3uHA W apriHuHa (213). KpoMe Toro, B janHo# o0sacTH HaXORATCS
TaKKe TRHWH HOTIOHIEHNS METHIIEHBIX UMETHIIEHOBBIX IPYIII ITHIHIOR,
KOTOpEIe TAKKe NPHCYTCTBYIOT B TKAHAX. C IeNkio yIANSHHA TacTH Tu-
TH0B HaMH Obuta mpoBenena oOpaborTka TkaneH xiopodopMom. B
3TOM Clyuae B cnexTpe IIMP NpOHCXOIRT OTHOCHTEIBHOES YMEHEILEHHE
nuHEd norinowesds B obnacty 0,9 mp u 1,3 Mo (puc. 34 £, g ).
CrnepmoparepHo, B NOPAKSHHBIX  TKaHAX  CYLISCTBYIOT  Kak
“pazymopagodcHHEE” Genkd, Tak 1 “pasyrnopsgoucHHsie” mEmansl. Ha
puc. 34 c,d,e npuseness crexrprl IIMP 310poBoi ¥ IopaxEHHOH

TKaHeH NErkoro 60MBHOT0 HecTreudH1ecKoi mHeBMOHKEeH ¢ OpOHXO03K
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Puc. 32. Cnextp TIMP pactropgnHoit B DO nérounoi TkaHu :
(a) y4acToK 34OPOBOH TKaHHM Nérkoro OonpHoro M; (B) mopaxénHas

TKaHE NErkoro doapuoro M.
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Puc. 33. Cnextp [IMP pacrtsop€rrofi 8 1),0 nérovsol TkaHH
{ kosutowarslii pacrsop } (@) y4acTOK 310pOBOH TKaHM AErKoro 6oms-

noro M; ( B} crenxa kageprst ( C ) 6onpHoro M.
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Puc. 34. Cnextp [IMP nérounoit Tkann { nopowok 3 ;0 ) @ (a)
Y4acTOK 3j0pOBofl TKAaHH nérkoro BoneHOre M; (B) CTeNKA KaBepHE

SossHOr0 M; (C) 3mopoBas TkaHb OomsHOM B; (&) yuacTox xpoHwde-

CKOW MHeBMOHHH Oo.T1bHOH b;
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Puc.34 (f,g) Creuxa xapepns 6onpHOro M mocne {f) u mo (g)

o6paboTKa XIOPOGOPMOM.
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TazaMH. B ornudne oT TyOepKyné3HoN TKAaHW B JAHHOM cﬁyqae
yike “3pnopoBas’” TkaHb ( puc. 34 ¢) JAET WHTEHCHEHLIE THHHH IIOTIO-
mieHuA. ONHAKO TKaHb, nopaxéHHas OpOHXOJKTA3aMH M NHEBMOHHEH
(puc. 34 d,e) no cnektpam IIMP Taxke cuibHO OTIHYEETCA OT
“spopoBofi”. JIuEMK nornomenus B obmactu 0.9 m.n. v 2 M. cTamd
OTHOCHUTENRHO UHTCHCHBHEE I»i, KpOME TOTO, MOABU/ACH HOBAs JTAHHA
nornoueHus B obmactu 1,7 M.a. ( METUNBHBIE IPYIIIILI APTMHUHA, N34~
Ha) (puc. 34 e). Ortnnung B ciektpax IIMP 310poBoit Tkanu npu TyGep-
Kynése (puc. 34 a) ¥ xpoHnveckoi mHeBMOHUH ( puC. 34 ¢) obBACHS-
woTes Gonee OOIIMpHLIM TOpPaXKEeHHEM BO BTOpoM ciydae. IlocmenHee
HMO/TREPAEHC THCTONOTHYECKUMH HCCIEJOBAHHIMH Pe3eIipPOBAHHOIC

npenapaTa.

HanHele ¢akTel, NMpexae BCero, CBHASTENBCTBYIOT O BO3IMOMHO-
CTH OoTNUuus 1o crnekTpaM [IMP nopax&Hnol M 310poRoi TKaHH Jér-
KHX U B U3BECTHOH CTeNMeHu AAlOT XapaKTepPUCTHKY NATONOTHYECKOTO
mpolecca. JedIIcTRHTENbHO, €COH NPeAIioNokKNTsE, 4T0 ciuekTp [IMP
TKaHH, Nopax&nHol TyGepkynésoM, cnenududeH nrs gagHoro 3abone-
BaHHA, TO B 3TOM CIIy4Yae CIEAYeT OKHJaTh WACHTHYHBIX CIEKTPOB A
Pa3HBIX OONBHBIX, CTPaZlalOMX OXZHOMH M TOH Xe Oone3wsrw. C mensio
TIO/[TBEPK/ICHHS JAHHOI'0 BRIBOZA OBIMH CHATH! ClieKTpsl TIMP TRaHel,
PE3CLHUPOBAHHBIX Y OONBHEIX IO NOBoIy TyOepkynoM (puc. 35 a,B; pHC.
36  a,B). CexTp, NpeACTABNEHHEIH Ha pHC. 35 a, XapaKkTepH3yeT 340~
POBYIQ TKaHb JIETKOTQ U HE CBHJAETCNBCTBYET, NTO-BHAMMOMY, O KAKHX-
nubo H3MeHeHusx. B oTmuume ot cnekTpa Ha puc. 35 a, cnexrp 1IMP,
NpHECAEHHBIH HA pUC. 36 a, XapakTepH3yIOLIMH “310poByI0” TKaHb APY-
roro GOJBHOTO, MMEET PE3KO BEIPAXKEHHBIE NHHKM NOIMIOIICHHS, MO
JropMe He cosmaparomue co cuekrpo [IMP Tkann, nopaxEHHOHN TyOep-

KyJ&30M HIH TyGepKynoMoii (puc. 34 B, puc. 35 B, puc. 36 B). JeticTer-
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TENBHO, COT@CHO pPEe3YIbTATaM THCTONOTHYECKOTO AHAIM3A B TPUIE-
*KalleH NErouHol TKaHH OGHapyXeHbl Mons aTeneKTo3a, Melkue OObi3-

BeCTIEHHBIE YYaCTKH Ka3eo3a. B aBeosax o0MIMe CHAEPOUHTOB.

B cea3M ¢ BecnenoBaHHeM TKAaHEH, IOPaKEHHEIX TYOEPKYIE3oM,
IPeACTABIANLO MHTEpeC NMpH NoMomd Metoma [IMP momsItaThea cpas-
IIATE MUKCOAaKTepHH TyOepKynésa, odnanawine paznudadpesmMu Huoso-
FHYECKAMH CBOHCTBaMH ( B MNAHe HATHEHS WITH OTCYTCTBUA JIEKapCT-
BeHHOH ycroidmpocTH). Ha puc. 37 2, B ipescrasnens cniekTprt [IMP
MHKOOaKTepHii, He oONazaUMX NeXapCTREHHON YCTOHINBOCTEIO K XH-
MHOIpenapaTaM Hepeoro pija (puc. 37 a) u obnagarompe ycTofiuugo-
cThto (puc. 37 B) K crpenToMHuuHY (50 Mxr/Mn} m tybGasumy (5
MKr/min). Kak Buano u3 puc. 37 a, y muxobakTepuii, He obnamarommx
JIEKAPCTBEHHOM YCTOHIMBOCTBIO, HET KAKUX-IAU00 clelH(HISCKHX H3-
MEHCHHH, XapaKTepHBIX JUIS NMOBPeXNEHHOH KIeTKd. Bo BTOpOM ciryyae
(puc. 37 B) MHKOBAKTEPHH YCTOHYHMBEL K OCHOBHBIM IIPENapaTaM NepBo-
IO psiaa 1 CTPYKTYpa GakTepHalbHOH KIeTKH, coriacHo crnektpy IIMP,
3HAYHTENTBHO U3MeHeHa. MoXHO TIpealIoNn0XKATh, 9T aHTHOaKTeprars-
HEIE [Penaparsl BEI3BalH TaKHe CTPYKTYPHBIE H3MeHeHHd B MUKoOaKTe-
PUSIX, KOTOPEIE BEPOATHO CBI3AHH ¢ YBETMUCHHAEM IIOABIKHOCTH pana
rHApohOOHEIX Tpynm { METHIEHEIE H METHJICHOBBIC TPYIIIEl aMHHOKHC-
10T ¥ nunuaoB). [lo HameMy MHEHHIO, IEHCTBYE JEKapCTBEHHBIX Ope-
MapaToOBR Ha HEMOBPeKAEHHbBIE MHKOOAKTEPHU CBS3aHO C TEM, YTO Ty-
OepKYJIOCTATHKH TPH B3AMMOJCHCTBUH ¢ MUKOBAKTEPHIMHU Pe3KO Me-
HAIOT B HHX B3aUMHOE COOTBeTcTBHE OE/KOB, MHNMHAOB M BOAL. B HaH-
HOM Ciydae CNeAyeT TOBOPHTH O BIASHUH rEjpodobHore xapakrepa
OTAENBHBIX IpyRn TyOepKyZOCTATHKA, KOTOPHIM 3aCTaBIAeT BEIXOIHTh
ruapodoliisie ocTaTky OENKOB W THOIUONOB K3 COCTOSHHA “00BMHOM

VIIAKOBKH B COCTOAHUE ¢ Ooblueii NOABHKHOCTEIO.
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Puc. 35, Cnextp [IMP nérounoii rkanu ( mopoimok B ;0 ): (a)
yqac1ok 310poBod TxaH# GomsHOro T; ( B ) cTeHKa TyOepKylIOMEI

Bonbroro 1.
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Puc.36. Cnextp [IMP nérouuch Tkauu ( mopomox 8 D,0 ) (a )
yuacToX “3aoponoi” rkanH Gomeroro K ( B ) CTEHKA TYOEPKYIIOME

SospHOTO K.
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Puc. 37. Crnexrp IIMP Gakrepnanenoit maccet B D,0: ( a ) MuKo-
DakTepHu, He obnajaroliue JeKAPCTREHHON YCTOHIUBOCTRIO, ( B ) MH-

KOOaKTEPHH ¢ BLICOKOH YCTOHYMBOCTEIO K CTPCITOMUIKMHY U TY0a3umy.



7

Itonyuennsle gansele 0 pasmu4uuu cuexkTpoB [IMP 3xgoposoit u
NOP@KEHHOM TKAHH TIPH TYGEPKYIE3e [O3BOIANK IIPEAIONOKATE, 910
meTox TIMP criocoBen aaTs MHGOPMANEIO 06 M3MEHEHWH CTPYKTYPEHL
TKAHH B pe3yNLTATe JMIOO0H MAaTOMOTHH, B TOM YUCIIE NPH HANMYHY 3JI0-
KA4eCTBEHHBIX 00pasoBadHuit. Jiis OATEEPKACHAL JAHHOTO NPEATIONO-
KEHHA OblTr U3y4eHbl TKaHH JETKUX B Clydae paka Jérkux (puc. 38 a,
8; puc. 39 ). Kak punHO B3 puc. 38 B cnexrpe IIMP nopax&éHHO TKaHK
TaoKe HAGIOAAI0TCA MHTEHCHBHEIE THHMH MOrJIOIEHH: B 00TacTH XH-
Mudeckux caeurog 0,9 M. u 1,3 M.a. B obnacTu xuMu4Yeckux caBu-
roB 2,2 m.p. (puc. 38 B; puc. 39 } HAXOZUTCH TPETHH MUK, KOTOPBIH
NIPKPBIBaeTCA ¢ UHTCHCHBHON JIMHNEH NOIJIOIEHNA alleTOHa, B3STOMO B
Ka4eCcTBE CTAHAApPTa M1 ONpeleNeHHs 3HAYeHHH XAMHYIeCKOTO CIBHTA.
Ha puc. 40 npueengn coexrp [MMP Tkanu B ciryuae paxa IIWTOBHAHON
xenesnl. Jannble puc. 38-40 moxa3siBaroT, 9To cnektpel [IMP unen-
THYHBI JUIS OXHOH W ToH ke Gonesnu y pasHeIX CONBHBIX H HECKONBKO
otnuuatotca oT cnexktpos IIMP TkaHM ApyrHX OpraHoB, Takxke flopa-
SKEHHBIX pakoM. CYIIecTREHHbIM OTAHYHeM cnextpos [TMP npurotos-
JIEHHBIX OWHAKOBEIM 06pa3oM TKaHeH IIpH pake H TyOepKynéle ABIsCT-
cd ropaso Oonpllee OTHOLICHWE CHIHAN-IWYM B ciydae paka (
puc. 38 - 40 ), qéM B ciyuae TyOepkynésa ( puc. 34 - 36 ). BepostHo
3TO CBA3AHO C TEM, YTO TIPH 3a00NCBAaHHM PAKOM MPOHCXOMHT 3HAYH-
TeNnbHO OoJiee CHIbHOE HAPYIEHHE HOPMANBHOH YIAaKOBKH I'HApPOdoO-

HBIX OCTATKOB DENKOB H JIAIINTOB.

HHTCcpecHO CONOCTABUTh JAHHEIM BHIBOZ ¢ (PAKTOM YBEJIHYEHNS
spemerw T; IpPOTOHOB BOABI B pakoBbIX TkaHsX [115,133]. Moxuo
NPeANOnoKuTh, YTO pasynopspounpande ruapodobHEIX obmacreit B
KJIeTKe TIPHBOJNT K PE3KOMY YBENUHYEHHI) OOMICH HOBerHocTﬁ THJI-

podobuex rpynn. B atoM ¢rydae KOMHYECTBO MOJEKYIT BOZEI, Y4acT
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Puc. 38 .Cnextp IIMP nérounoii Tkanm ( mopowok B D,0 ): (a)

3710poBag TKaHek GonpHoro K. ( B) mepaxEHHAd pakoM TXaHb O0JBHOTO
K.
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Puc. 39. Cpexip IIMP nopax®HHON paxoM TEMOYHON TKAHU

Soneroro M. ( nopornok 8 DO ).
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Puc. 40. Cnextp TIMP nopax€HHoR pakoM TKaHH IOUTOBHIHOH

xenessl OonsHo B. { noporuox B 1,0 ).
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BYIOIIMX B oOpazoBanHu o0onodex BOKPYT TUIpodOOHEIX OCTAT-
KOB, TKXKC pPEe3KO BO3PACTACT, T.€. Bpems CriMH-PeliSTOYHOM penakca-

OHH IIPOTOHOB BOALL JOJKHO YBEIIHIHTECA.

TaxuMm obpazomM, JaHHOE HCCNEIOBAHHE MOKA3BIBAET, YTO CTALHO~
HapHBIH METOA SAAESPHOrO MarHHTHOIO PE3OHAHCA MOXKHO IPHMEHATE K
M3YYEHHIO OHOJIIOTUYECKUX 0OBEKTOB ( TKaHel, 0aKTepHaIbHbIX KIIETOK
), a TakXe ANA XapaKTEPHCTHKU CHEH(IUECKHX MOpaXeHHi TraHe.
Crenyer o’KMAATh, YTO JanbHeHIIee NprMeHeHre MeTona [IMP B GHo-
NOTHU H MeJMIIMHE TIOMOKET foliee TOMHOH AuarHocruke u Goyee ad-

(heKTHRHOMY HCIOJIB30BAHKEIO NEKAPCTBEHHEIX IIPENAPATOB.

4-4. Bansiane H3MeHeRHS CTPYKTYPHPOBAHHOI'G COCTOSHHA BOA-
HOHl Cpeibl HA XKHIHEACHTCJABHOCTH NPOCTEHMIMX OpPraHHimMoB. [pu
WCCNeJOBAUHU BAWMSHEAL CTPYKTYPBI BO/RI HA XKWBHIE CHCTeMBI OBUT HC-
NoAB30BaH pazpaboTaHublil Ha bronorudeckom dakynsrere MI'Y GuoTect
MO M3MEHeHH IO XapakTepa NOBeICHASA CIIHPOCTOM ( paSHOBH,uHoéT}; HHQY-
30pHii } NpHM U3MEHEHKH CBOHCTB OKpyXaroniell BoasoN cpeful. Ilpumens-
Nach pasHas 1o BpeMeHH IpeORIBAaHWS HA MAarHATHOH Memanke ( 7 U 15
MHHYT ) MarHHTHas 06paboTka BOjIkI, B KOTOPYIO 3aTeM NOMeUIany cnipo-
¢TOMBI. BriGpaHHbIM pexuMaM obpaboTru npucylH Hauboee HarsaHble
oGpatuMElit 1 HeoGpaTHMEL 3(dekTsl, COOTBETCTBEHHO, B NEPBOM CIIy-
qag TIPOHCXONWIO MONHOE 00e3BIKHBAHHE CIIHPOCTOM ¢ MOCHEIYIOIHM
BOCCTAHOBNIEHMEM HX akTHBHOCTH uepes 30-40 MuHyT, a BO BTOpOM cny4dae
HACTyNal lico0paTHMBIH TIapaiyd., DTH ABNCHHA KOPPETMPOBANH H KOH-
TPOJIHPOBAJIMNCE MO COOTBETCTAYKOIIMM 00patdMbIM M HeOOpaTHMBIM

U3MEHCHUAM MPOBQIHMOCTH BOJBI,
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PE3YJbLTATBI PABOThI

Briepeele noay4eHo 000CHOBaHHOE H JOTHYECKH 3aBEPIIEHHOE
IIpEACTABICHUE O CTPYKTYpPE BOHHOﬁ CpcAablL H Mlexaumme MMpOTCKaI0-
¥x B Helt ruapodobuelx nporeccos. llokazana onpenensomas pons
CTPYKTYPHPORAHHOTO COCTOSHHS BONHON CpelH KaK B NPOCTEHAX
B3aUMOJeHCTBHIX OHOXAMHYECKHX COCJAVHEHMH, TaK H B CJIOXHBIX pe-
AKHMIAX OKWCISHHA MPOTHBOPAKOROrO Npelnapara, B pa3ymopanounsa-
HUM TKaHe# MpHU NATONIOTHH H B XH3HEACATENbHOCTH TIPOCTEHINNX Op-

TaHH3IMOBE.

CornacHo nmpeacTaBlIeHHON B JUCCEpTALMY KOHUEHNIUN Hesomac-
HOCTH XHBBEIX CHCTEM, 1T0BEPraeMEIX MHOTOUHCIIEHHEIM €CTECTREHHELM
¥ ACKYCCTBSHHBIM pa3pylIHTEeNsHBIM JeHCTBHAM, B CBOSH OCHOBE ONpe-
IeNALTCS HIPEXKNE BCETO COXPAHHOCTHIO HHPOPMAHOHHO~(A30BOT0 CO-
CTOSIHMSL BOJAHOIN Cpellbl, XapakTEPHOIo II0 CBOHM CTPYKTYpPHO-

JHHAMHUISCKHM 0CO0EHHOCTIM AJL KK NOTO OpraHuama,

Haubonee mnpuBnexaTelbHBIM pPe3yNLETATOM paﬁorm. 0Ka3aachk
MOJIENIb CTPYKTYPHOTO 3MEMEHTA BObI, HCKIIFOUUTENbHAN CTAOUNBHOCTE
M CBOHCTBA KOTOPOro oOBSCHSIOT KAaK MPUBENEHHBIC 3KCIEPHMENTANE-
HBIE 3ABHCAMOCTH, TAK M H3BECTHLIE HeoOBIMHEIE CBOHCTBA BOAml. He-
oDBIYHOE [UTA QH3HKQ-XMMHYECKHX BO33PEHHH YCTOHYMBOE CYILECTBO-
BaHHEe KOHTJIOMepara u3 912-TH Monekysl BOJAbI, CKPEIUIEHHOE Nabuib-
HBIMM B NPOCTBIX accorHarax BOZCPOXHBIMH CBS3SIMH, TOKA3BIBAETCA
TeM He MeHee CTPOTHMH (PH3NKO-XHMHYECKHMMH DKCHEPHMEHTAMH H

PACCYXICHHAMHA. BrigBIIeHO IIpH MCCEdOBAaHHH Mponecca YCJIOXKHEeHHS
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ACCOLMATHRHOH CHCTEMBI BOJOPONHEIX CBf3el, YTO BOJHHKHOBEHHE B
TEOMETPHYESCKOM IIOCTPOSHHH aCCOLHATOB BO3MMKHOCTH OJHOBpEMEH-
HOro o0pazoBaHHA IIECTH ROJIOPONHEIX CBA3CH, 3 3aT€M M BOCEMHAAIA-
TH BOZOPOAHBIX CBfI3€H CBHACTENLCTBYET O TOSBICHHUA KAYECTBEHHO
HOBOI'O KOMILIEMEHTAPHOTO BHAA B3aMMOIEHCTBUA, TIOACHSIOUIEro Ha-

Iuyne “3akperieHns’” nabunpHOH BOIOPOIHOH CBS3H.

HecMmoTpsa Ha HMCKIIOYATENBHYIO HH(POPMATHBHOCTh IIPEHJIONKEH-
HOH Mo)eld B TutaHe OOBACHEHHN CYLUECTROBaHHS B BOZE OONBIIHX
KNnaTpaTHeIX 00pasoBaHUi ¥ 00OCHOBaHMA APYTHX CBOHCTB BOJHOI
Cpesibl, HeoGXOMHMO OTMETHTH, 9TO OJHHM H3 OCHOBHHIX PE3yNBTATOR
paboThl CNYXUT COBOKYIHOCTh MHOTONETHHX HCCHeNOBAHHM HEKOBa-
JIEHTHBIX B3aUMOAEHCTBHI OGHOOPTaHHYECKHX COCIHHEHUH, MO3BONMB-
WX PAcKPbiTh MPHPORY THAPOGOOHOrO B3aHMOACHCTBHA H TEM CaMbIM
BBIATH Ha BO3MOKHOCTE OOOCHOBAHHOH PacUTH(MPOBKH CTPYKTYPHPO-

BAHIEOTO OCTOAHAA BOIRL.

Hccnenopanre CIPYKTYpBl M IIOBEACHHS HYKICOTH[IOB, npe;x,t[e
BCETo ajieHo3HH(pocharos, 0ka3anock HeoDX0AAMBIM H 0e3YCI0BHO ca-
MOCTOATEILHO 3HAYMMBIM 3TanoM B NO3HAHHH 3aKOHOB B3aUMOACHCT-
BHUA OMOOPTAHMIECCKHX COCIOWHEHHH ¢ BOAHOH cpenoil, TakWe TOHKHE
BHYTPUMOIISKYTIIPHBEIE MPOIECCH KaK “CHH-aHTU” Nepexojx B AM® win
ruapotdobHOe CTHEMYNHpOBaHHEe 00pa3oBaHHA BHYTPHMOJIEKYJLAPHOMR
BOJIOPOZHOH CBA3M, NOSCHAIOLIEE [TPHPOTY PA3IH9UA [C30KCH- B pHOO-
IPOU3BOAHBIX 8HeHO3SHHPOCEIATOB , HECOMHEHHO,, SBJIAIOTCA MOIIHEIM
Cpe/ICTBOM OOHapyKeHUS CAMBIX 3aTAEHHBIX CBOMCTB BO B3aHMOOTHO-
MEHHH CTPYKTYPHO-IHHAMHUCCKHX 0CODCHOCTEH OMOMOrHMYECKH BaXk-

HBIX MOJIEKYIT 1 BOIKI.
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HMsydueHue IpoLeCcOB BHYTPUMOMSKYIAPHOH H Me}mmﬂelcynﬂp-
HOH aCCOLHALMH HYKICOTHIOB M MX NMPOH3BOJHBIX [TPUBEIO K 0CO3HA-
HHIO HeoOXOIHMOCTH AHAJNOTHYHOTO HCCIENOBAHHS CAMOIO pacTBOPH-
TENs, MOCKOIbKY Jaxe JUIA dJIeMEHTApHBIX akTOB JUMepH3auy AM® u
koMmIexcoobpasopants AM® ¢ geHMNIIATAHHHOM OBUIO [IONYYEHO OT-
KJIIOHEHHE OT appeHHYCOBCKOH 3aBHCHMOCTH. Y4acTHE MOJIEKYNl BOAE! B
ITUX THAPOHOOHBIX B3aWMOSHCTBUAX TPEACTABIANOCE HEOCTIOPUMEIM
H TIOCNEAYIOIee Pa3BHTHE HpéncraBJIeHHii 00 OpHEHTALMHOHHBIX HOIAX
M McXaHu3Me THOPodobHOre cOMMKEHHS apOMATHYECKHX LIWKIOB SIBH-
NOCk TOTHYSCKHM 3aBeplIEHHEM MPeJIISCTBYIOMMNX MPeINoNoKeHu# O
MEXaHU3ME TTOAOGHBIX NPOLECCOB, YTO MOCAYXHIIQ OCHOBOW Ans Mon-
HOTC ¥ pPazyMHOTO OOBACHEHHA HabMIOmaeMEIX »KCIepHMEHTANLHEIX

3ABHCHMOCTEN,

BausiHMe M'HApo(poOHOro B3aHMOJSHCTBHS Ha IIPOTEKAaHHE peak-
1{¥H OKMCHEHUs KMCIOPOAOM B BOAE NPOTHBOPAKOBOTO Npenapara - Ha-
TyJlaHA HArALHO NPOAEMOHCTPHPOBAIO BaXKHOCTH PA3BHBACMEIX B pa-
foTe 1peACTABNEHUN B MPakTHUECKOM IUJIAHE, B JAHHOM CIyyae Jns
o0ocHoBanus nyTel CO3/aHUA HOBLIX JIEKAPCTBEHHBIX CpeficTB. EcTecT-
BEHHOE TapMOHMYHOE COCTOAHUE OMOJOrMYECKHX MONEKYN B ROJHON
cpesie HMeeT I'POMAJHOE 3HAYEHHE VIS [OAJEPKAHHA JKH3HEHHO Baxk-
HOT'0 PAaBHOBECHS B OpPraHW3Me, 4TO OBINO NOKA3aHO MPH U3YHeHHH mna-
TOJIOTMYECKU H3MEHEHHEIX TKaHeH MpH pasHeIX popMax TyOepxynésza u
paka. PazynopanouuBaHHe AMHHOKHCIOTHEIX OCTATKOR B DenKax M Ha-
DYLIEHHE YIOPANOYSHHOCTH THITHAOB MOKHO PACCMATPUBATE KAK ClIE-
cTBUME M3meHenus THapodobHOCTH cpeabl. PazymopsgoueHHocTs OuHO-
MOJIEKY.T HETIOCPEACTBEHHO CBA3AHA CO CTPYKTYPUPOBAHHBIM COCTONHM-
€M BOJIBI ¥ PETHCTPALHA COOTBETCTBYIOIMEro GoNne3Hn naroioriyeckoro

HW3MeHEHHY COCTOSHHSA MoNeKyn TkaHH metogoM IIMP . ripeacrasiercs
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OJHMM M3 TEePCNEeKTHBHEIX cIIoco00B paHHei OUATHOCTUKH 3aloneBa-
HHM, B KOTOPOi1 (hakTop HabmoeHns 3a H3MEHEHHEM COCTOSHHS MOJe-
KYN BOJHI JO/DKEH PacCMaTpHUBATECA HE TONBKC HapaeHe ¢ Halumonae-
MEIMH H3MCHEHUSMH B COCTOSHUH OHOMONEKYN, HO M KaK OCHOBHGH OTI-

peRensonini BO3HAKHOBEHHE NATONOTHH (aKTop.

Taxkny obpaizoM, HapylmeHHEe XapakTepHOTo I AaHHOTO Opra-
HH3Ma MH{)OPMALHOHHO~(a30BOTO COCTOAHHA BOJHOMN CPefbl, OKA3hIBA-
ercs HCXO,HHOH.HPP['-IHHOI"& BO3HHKHOBeHuUs 3abomeBanns. Clenonatels-
HO, D€30NAaCHOCTE XKUBHIX CHCTEM IIPH BO3HUKHOBEHHH pa3pyIIAQIINX
BHEIIHHX (PaKTOPOB IIPEKAE BCEro CBA3aHA €O CTA0H/IBHOCTBIO, HH{OP-
MALHOHHON 3AIMUINEHHOCTEIC CTPYKTYPHPOBAHHOI'O COCTOAHHMS BOTHOM

CpCObl HAXOQIAHINXCH B 30HC PHUCKA OPraHH3MOB.

TIpAMBIM yKasaHMEM Ha PElIaloINyld poilb CTPYKTYPHPOBAHHOTO
COCTOSHHA BOJHOMH cpelbl B XH3IHEASATEIbHOCTH NPOCTEHIIAX opra-
HHU3MOB IIOCTYKHIIM PEe3yABTATEl OTLITOR IO BO3ASHCTBMIO MArHUTHOH
0b6paboTKH BOJbl HA HOBE/IEHUE CHUPOCTOM, BOZMOKHOCTE B.BIGOPE[ ye-
J0BAN 00paboTKH, IPH KOTOPEIX BOOOIE MpekpaliaeTes X KU3HeIes-
TeNbHOCTE, XOTH HEIOCPeACTBEHHOIO BIMAHHUA ITOJCH Ha CIHPOCTOMEI
HE [POUCXOAWT, NPEACTABIACTCA KpaifHe HHIEPECHBIM H MOAIEPKH-
BAMOIMM OIPCASNSIOLIEC 3HAYCHUC BH/la CprI{Typﬂpﬂﬁaﬂﬂom CGCTdﬂ-
HU" BOJHOH Cpeanl JNM HOPMAALHOIO CYLIeCTBOBANHMA IIPOCTEHUINX Op-

TaHH3IMOB.
BBIB O JIBI

. CIpyKTYpHpOB2HHOE COCTOSHHE BOABI ABMHCTCH OTPEASIISFOIIHM
¢axTopoM BlauMoJIeHcTBHA GHoopranmdeckuy coequHenni. Crenubpue-
CKaf A KaXOON TeMIlepaTyphl CTPYKTYpa BOAHOH CpelAbl BIHAET Ha

GHOXHMHYCCKHH Mpoiiece KOMIUTEKcooOpa3oBaHts apoMATHYeCKHX IIHK-
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0B B CHCTEMAX 8ISHO3MH-S - pocdar + anenosun-5 - gocpar | afeHo-
f s

34uB-§ - pocgar + dheHunanasuH. HapyuleHne appeHHYCOBCKON 3aBHCH-

MOCTH TIpH ONpeaenesit TepMOAHHAMHYECKHX AaHHBIX KOMIUICKCOOoOpa-

30BaHHA 4pOMATHYECKUX LMKIOB CBHMAETENBCTRYET G HANTMYNK ¥ CTPYKTY-

PUPOBAHHOTO COCTOSAHYS BOJHOM cpefkl hYHKIHUH YIIPABISHUA MOBEXCHH-

&M B3aMMOIeMCTBYIONIUX AP OOHEIX MOTEKYIL.

2. OcHOBO# NIPeACTaBICHUS O CTPYKTYPHOM 3IEMEHTE BOAbI CIIYKHT
MOZeNE CTaGHIBHBIX ACCOLHATOB K3 912-TH MOJIEKYN BOAEI B BHJE IIECTH-
rparHoro obpazoBaHus, TPEGHU KOTOPOTO SBNAIOTCH pomﬁai»{u ¢ OCTPRIM
yraoMm B 30°. BazoBsli ypoBeHD cOXpaHcHHs BOJHOM cpeaH! B BesonacHoM
JUIsL SKHMBLIX CHCTEM COCTOSHHH 3aKIFOYAETCS, TAKHM 00pasoM, B cOXpaHe-
HUM LeJOCTHOCTH CTPYKTYPHOTO 3JleMeHTa. Kak mnokasaio B palore,
nobarieHne K BOAE AUMETHICYNB(BOKCHAA He pazpylIaeT CprK'IypHLIx
IEMEHTOB BOILL H IOTOMY He U3MEHAET PUIHOIOTHIECKOM npﬁmnﬂocm
TIONIYIaeMOTO PACTBOPA, a /1I0DaBNCHAE TAKUX PEareHTOB KaK alleTORUTPHI
M METHJIOBEIM CIHPT IPEBPalialoT COOTBETCTBYIOUINE BOIHBIE pacTBopbi B
HEMPHTOANOE COCTOAHHE HMEHHO 3a CUET paspylleHHs chyKrijer

3NEMEHTOR BOOBI.

3. OcHopoit npescraBieHUs 00 HHPOPMAIHOHHOH A4eHKE BOMEI
cieyeT cHuTaTh nabunsHEre 00pasoBanus ( KIaTtpartsl pasmepom 0,5 - 1
MAKDPOH ), COCTOAIIME M3 MHOMXKECTRA CTPYKTYPHEIX 3IEMEHTOB BOJERL
Creayrwounit yposeHh COXpaHeHHS BOAHOH cperasl B GEBOHaCHOM- et
KHBEIX CHCTEM COCTOAHMY 3aKNOYASTCS COTHACHO 3TOMY NMPEACTaBISHIEI
B NOJJCPKAHHH NI HUX IIPHEMIIEMOTO Baaﬂmopacnonogi{eﬂm ( pucyHxa )
brpymypﬂmx 3leMEHTOB BOABI B Knarparte. Kak mokazano B pabote, mo-
MEeIT[eHHE TpOCTefINAX OpraHM3MoB { CIIHPOCTOM ) B HameHéHHyId o
“pHCYHKY” BOIHYKO CpeAy NPHBOAMT K NPEKPAUICHHIO HX KHIHeHeATeNs-

HOCTH.
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4. JlioGoe BO3geHCTBHE Ha CTPYKTYPUPOBAHHOE COCTOSHHE BOJbI
CBOOHUTCH K Mepexody OT OJHOIC YCTOHYHBOTO THHA KOOIEPATHBHOrO
B3AMMOJICHCTBHASA CTPYKTYPHBIX 3IEMEHTOB B Aueifke K ApyTroMy VeToHIH-
BOMY COCTOSIHHIO HEpe3 IIPOMEKYTOUHEIE CTATHH KOOMEPATHBRHOIG BI&u-
MOJEHCTBUA, T.&. CTYNEeHH MHKPO{a3zoBeIX NpeBpallieHHil. Peryiupys
cnoced BO3AEHCTRUA HA ROy 3a CUET JUIMTENBbHOCTH MarHuTHOH ofpabor-
KH, B paboTe OCYHIECTBIEHO YNpaBleHHE OOPAaTHMOCTER H HeoOpaTHMO-
CTBI} CTPYKTYPHOIO Tnpeo0pazoBaHHs BOJHOH CPE/bl, COOTRETCTBEHHO
BO3BpallAKOLIe HAM HEBO3BPAIAlNEd NpocTeHIe OpraHu3MLl U3

COCTOAHMS 1lapanun4a.

5. Homoe pacIionoXeHue CTPYKTYPHBIX 3JIeMEeHTOB B KNaTpare, OTo-
Opaxan oupeaenéHHbIN BHA BO3ACHCTBHA HA HHPOPMALKMOHHYIO SYEHKY
BOJTbl, MOSKET BBLICTYNATL MHHLMATOPOM AHAJIOTHYHOIO BO3deficTBHA ANA
COCEJHUX S1EeK, OCYIIECTRINS TEM CAMBIM HHDOPMALIMOHHYIO peTpaHC/Is-

10, Jlamnoe nojoxeHue BEICTYNAECT B paloTe Kak FHIOTE?A.

6. HapymeHue cornacoBaHHOH YHIOPAJOYEHHOCTH OBOOpraHuye-
CKHX BEIIECTB M CTPYKTYPBI BOJABL IPUBOANT K H3MEHEHUIO GHOXHMIT -
CKHX TApOIECCOB, 9TO NOKA3aHO HA NPHMEPE H3MEHEHUS PeaKLMH OXHcIe-
HUS HpOTHBOONYXONEROTO IIpernapara - HaTylaHa, H K pa3ynopaIodHBa-
HUIO MOJIEKYTSAPHON CTPYKTYPBl TKaHeH 4eNoBeKa, K&K 3TO MOKa3aHO B

HCCNEMOBAHHAX MAaTOIOTHH TKaHeH, MopakENIEIX TyOepKyIE€30M ¥ PaKkoM.

JAKJAIOUYEHHE

IlpeacTapneHHAd B IUCCEPTALMA KOHLEIHUS CTPYKTYPHPOBAHEO-
I'0 COCTOARMA BOJBI HMEET CYIIECTBCHHYI) OCOOCHHOCTE B CBOEH nocTa-
HOBKe. BHoNIorHIecKkas 3HaMMMOCTh POJIK BOHOM cpelnl Moriia 0wl pac-

CMATPHBATRCHA HA IIPAMEPAX BIHMAHWA e¢ MIMEHEHHOrQ COCTOAHUA HA
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IIPOTEKaHHE OHOXHMMYECKHX M {U3HONOTHYECKHX HPOIECCOE H 3TO
ObLT OBI BIOITHE ONpPAaBaHHBIN (ieHOMeHonornucckuii moaxon. OxHako,
OTCYTCTBHE B TAKOM IOIX0Me 00OCHOBAHHOTO MEXaHH3Ma B3aAUMOJIEH-
CTBHUA BOJIHOH cpelibl U OMOOPraHHYecKUX KOMIIOHEHTOB H, COOTBETCT-
BEHHO, BO3MOXHOCTH BbIXOJa HA MEXaHU3M YIIPABJICHAA MIOBEICHUEM H
0e30NaCHOCTHIO KHBRIX CUCTEM NOOYIMI0 IORCHTH K TIpobneMe cTpyk-
TYPUPOBAaHAOTO COCTOSHHA ¢ YUCTOM Pe3yNBTaTOB NIPEILIECTBYOIIHX
HCCIEAOBalIAR 3NMEMEHTAPHBIX B3aMMOAEHCTBHE OHMOOpraHMdeckuX Be-
nIecTB B BOJHOH cpefe 1 coOCTBEHHO caMHX Monekys Boirl. [lonnMma-
HHE TOTO, BBICTYNAET JIU CPe/ia B KauecTBe OOLIYHOH CTATHCTHHECKOH
KHIKOCTH WITH OKA3EIBAETCS TTPaKTUUYECKH HHGOPMAITHOHHOHM MATpHIIEit
IpOTeKaHHA OHOXMMHMYECKHX [IPOLECCOB, ABNAETCA HCXOIHEIM ITOJNOXKE-
HUEM 1PV BhIACHEHWH OMONOTHYECKOH CYIHOCTH B3auMoaefcTBMN BO-
IBI 1 OUOOPraHuYecKUX BeIecTB B opranuaMe TpyAHNOCTh HEPEXoNa OT
(GHH3UKO-XMMUYECKOTO BO33PEHHS K CHOTOTHIECKOMY 3aKMI0YAeTCd CKO-
pee BCETO He B NPEOZOISHMH OTAANEHHOCTH 3NEMEHTAPHBIX XHMHYe-
CKHX TpeBpallleHuit OT GHoNoTUHeCKHX (DYHKIIMHA OpraHusMa, a B yMe-
HHM TOHATH TNPUPOIHYIO TApMOHUK MONEKYISPHOrO H KIETOYHOTO
ypoBHa. He ciry4aiino okazanoce, YTo GyHKUMH TPOCTEAIKK OpraHus-
MOB HaNnpsIMyI0 CBA3aHBI CO CTPYKTYPHUPOBAHHBIM COCTOSHHEM BOJIBI,
T.e. MOTICKYIAPHEIH YPOBEHb H XKH3IHEASATENbHOCTE OPraH3MOB Hepas-
PBIBHEL 10 ¢B0ed ¢yTH. TI0TOMY TONEKO MPOHWKHOBEHHE B IIYOHHHLIS
MeXaHU3MB] OMOXUMKYECKHX ¥ XMMHYESCKHX IIPeBpalleHHi B COYeTaHHH
C BRIABIEHMEM 3aKOHOMEPHOCTEH NOCTPOCHNS MOJNIEKYNAPHBIX CTPYKTYD
Cpe/ibl, TAe MPOTEKAT 3TH IIPOHECCH], X, BEPOATHO, BBIICHEHHE MeXa-
HH3Ma JJIEKTPOMATHUTHOI'®O PABHOBECHA MEK/IY BEUIECTBOM H IIOIEM
ITO3BOJIMT OBNANETH B MOJIHON Mepe (yHKIHell ynpaBleHHs B KOHTPOIS:

NponeCccoB KHU3HEACATCIBHOCTH.
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