@u3nKa JA0KHA PaCcCMOTPETh 9Ty KAPTHHY KOJUIeCTBEHHO, BBI-
SIBUB TIONYTHO, B KAKOil Mepe BO3MOKHO pasfeleHne yKasanHBIX af-
dexToB.

IlpusegeM B 3akIodYeHue AaHHBE, XapaKTepH3yiomlme CKOPOCTH
depMeHTATHBHLIX M AHAJOTMYHBIX Hed)ePMEHTATUBHBIX IPOIECCOB

(taba. 6.1).

§ 6.4. KoudopManuounsie cBolicrsa ¢epmenTon

Nna nomumanna (QepMEHTATHBHOI aKTHBHOCTM HEOOXOAMMO pac-
cMorpeTh KoH(ODMAHOHHOe MOBeJEeHMEe MaKPOMOJEKYJbl OeyKa.
Horpopmanuonuas nabuabuocts Geaxa ofecrmednBaeT BO3MOKHOCTDH
ero cmenu@uIeCKOTo B3aUMOJEHCTBUA C CyGCTpaTaMBE M APYTEMH
auraggams. B mexoropeix romopMmanuax Oeror Goxee apdexTEBHO
cBaspiBaer cyGcrpar. OpHoBpeMeHHO IpPoMCXOAUT 0T00p KoHQOpPMa-
nnit cyberpara. B @CH orbupaorca re roHpopmannm Geaxa m cyH-
crpara, KOTOpbIe HAXOMATCA B CTPYKTYPHOM COOTEETCTEUU JPYT C
JpyroM, ofecmedmBalomeM OITHMaibHOe 3HaueHAMe cBOGOIHOI BHEp-
rur BaaumopeiicTsua. Ilpm oGpasosanum ®CH npoucxogur B3aum-
Has «HNOAroHKa» koudopManuii OGeiaxa m cyGerpara, T. e. UX CHenu-
¢uaeckuit ordop. IlocpepctBomM xoH(pOPMAaMBOHHLIX WpPEBPaINEHRH
peannayeTca cTPyKTypHoe coorBeTcTBHe depMmenTta H cylcrpara.

Koudopmanuonusie 2pPeKrTs onpeAendaoT 3HATHTENLHLIE A3ME-
Hepnsa sHTponnu npu obpasosamun @DCH. Ylomum:xenmne suTponER
npu orbope ompepenledHoji KOHPOPMAanMM MOKET KOMIEHCHDPOBATLCA
monm:Kenney suHTanbluu. Ousndeckuit amanms coOHTHII TAKOIO TH-
na Tpefyer ydera ABIeHHIl B OKPy:Kawolleil Bomuoil cpejxe.

B cBoe Bpema Dummep npemiaoRua modeas «KANOY — 3AMOKY Tis
paccmorpenng gepment-cyocTpataHoro BaaumojeiictBug. ®epment u
cyGeTpaT 061anal0T JKECTKUMA CTPYKTypaMu, mpudeMm (epMeHaT «Imo-
Aoruamy K Cy0CTpaTy kak 3aMOk K Kiaody. Papg daxrtoB nporuno-
pedur Takoif Momenm — B3auMmoneiicTBHe depMeHTa ¢ cybcTparom
¥MeeT, MO-BUAMMOMY, He CTaTHIeCKMil, & AMHAMUIECKHH xapakrep.
Homrann mpeano:Rua MoAeabHY0 TEOPHIO UHAYYUPOEAHHOZO CTPYK-
TYpHO20 co0TéeTcTéUA (epmenTa m cyOcrpara. Ilepeumemmm mexon-
Hple TOJNOMKEHHsI DTOH TEOPHH, 3agadH KOTOPOH COCTOANIM TIPe:RIe
BCero B OOBACHEHMHM crepuduInocTH (HEPMEHTOB, RATANUIUPYIONLHX
peakmué mepeHoca CBA3M

B-X+Y=B-Y+X.

1. CyGcrpar BbI3pIBaeT M3MeHEHHe TeoMeTpu: QepMeHTa OpH
CBOEM TPOHMKHOBEHUH B aKTUBHBLISI HEHTD.

2. Jlna depmenraruBmOro geficTBUA HEOOXOAMMa Ha IeKAINAT
B3aMMHAA OPUEHTANUS KATATUTUIECKUX TPyILm.

3. CyOcTpar mEAyOUpyeT TAKyKH ODUEHTAIMIO M3MEHEHHAMH, KO-
TOpble OH BEHI3BIBAET B reoMeTpHH (pepmeHra.

Homedno, sTa Teopms oxBaThiBaeT W Te caydaH, B KOTOPBIX M3-
MeHgeTcs KoHdopMamua cyGcrpara, a He (QepMEHTa, HIM H3MEH:-
jorca KondopMamuE m Toro, ® Apyroro. OCHOBHAA HWes TeopHUE Co-
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CTOBT B ompedeistonieil poad KoHEOPMAMUOHHOA NaGHILHOCTE B3aH-
MOAEHCTBYIOMAX MOJEKYR A (HepMEHTATHBHOTO KaTalM3a.

Psan daxrtos peficTBUTENBHO CBHAETEILCTBYET O KOHMOPMAUOH-
HHIX INpeBpamieHEsX ¢epMEeHTOB mpH HX B3aMMofAelCTBHAX ¢ Cy0-
crparami. B npmeyrcrsmm cyOcTpaToB HekoTOpHe (EPMEHTHI CTa-
HOBATCA (oJee ;xecTKUMH, [ApPYTrHe, HANPOTHUB, (Gosee IabMALHBIME —
Jerde peHarypupyworcs ups HarpeBanum, CyGerpaTel BHAYREPYOT
IBcconuamuio zayramardezudpozenasvt m zeKCOKUHA3bL Ha CyOLemu-
Bunsl. llop peiictBuem cyOcTpaTa MaMeHsIeTCA PeakOUOHHAs cniocol-
HOCThL AMHHOKHCJIOTHBIX OCTaTKOB (pepmenta. CnexTp HOINOMEHHASA
IumoTpuncura MeHFETCA NPH ero BaauMopelicTsmm ¢ cyOcTpaToM =
9TH N3MEHEeHHs MOTYT ObIThb BHTEPIPETIPOBAHEI KAaK BhI3BaHHEIC H3-
MeHeHmem KoHQopManud. MaMeHeHus woH@opMammil uposBIATCA
I B CHEeKTpax JOMUHECHEeHNHE KAk apoOMaTHIecKHAX. aMHHOKHCIOT-
HBIX OCTAaTKOB, Tak ® copOMpOBaHHLIX Ha Gelxe kpacmteraeii. Mero-
JlaMB CHeKTPOMOJSAPUMETDPHEE YCTaHOBAEHbl H3MEHEHHS O-CHHAPAJbHO-
CTH,. BOSHUKAKOm#e NPH B3auMoONeiicTBHAX (epMeHTOB ¢ cylerpara-
MH, wodepmeHTaMH B ApyruMm amraHpamu, CeepmeHms o kondopMma-
nuouupx mameneHmax B OCH pawor ramme coexrpm IIIP gepmen-
TOB, CONEP/RAMEX DapaMarHATEble meTkd, cnextpnt fIMP m 1. n.

Peurrenorpadua ¢epmMeHT-CyGCTPAaTHRIX KOMIJIEKCOB jgaeT npdA-
My H@OpManHo O KOoHQOpPMamuoHHLIX npespamesmax. llpm sxomx-
nennm cyGerpata B mosocts 4usoyuma (c. 185) monocts cymaeTcs
n Ooxee maotHo «3akEMaeTy cyGerpar. CMemieHHES AMAHOKHCIOT-
HBIX OCTaTKOB 0€JKa HeBeIWKH,
HO 3aMeTHH — octaTox Tpm 62
cmemaerca za 0,075 am. Opwo-
BpPEeMEeHHO TIPOMCXOJHT. H3MeHe-
nue KoHopManu:m anairora cy6-
cTpara — HeGoabINOIT MOBOPOT YT-
JIeBOHBIX KOJEH BOKPYT TIIHKO-
3UIHOI CBA3M.

Haamaue npeayrorosieHHOI
mia cyGerpata moaocta oGHapy-
JKeHo peHTreHorpadmueckm m Yy
npyrux dgepmentoB. Ilpm oT1oM
BBIABJNAOTCA IPYNNEL aKTHBHOTO
Pac. 6.8. Cxema axtaBroro neHTpa MNeHTpa. IIpAMoe mogTBep:KaeHHe

KapOOKCHNEN THAASHL pjer o6 MHAYMEPOBAHHOM CTPYK-

TYPHOM COOTBETCTBHH MOAYICHO

npE uccaenoBaHmm kapbokcunenTtudasvl. B npucyTcTBHE aHalora

cyGeTpara TAMAMITHDPOSMHA PACHOJNOKEHHEe OCTATKOB CYmeCTBeH-

Ho MenseTcd. AKTHBHHII IeHTp npejcTaBiser cofoil rayGorym0

[DOJ0CTHL, HOAOGHYI0 «PTY mayKa» CO «IMYNAJbIaMB», TOTOBBHIME Ha-

npaBuTs cyberpar k kodakTopy — K aToMy Zn. OfHO «mynaibmer,

cogepskamee Tup 248, Hanpasuisercs x NH-rpynne cyGerpara,

Apr 145 gpyroro BsammopeiicTByer ¢ kapOokcmiom cyOcrparta,
Tay 270 Tpervero — ¢ koHeuHojt ammuorpynmoit (pme. 6.8).

CH
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Hak yxe yxaswisamoch (c. 134), penrtremoctpykrypublit anaan3
T03BOJMHJ HEJABHO OUPEAENHTHh OTHOCHTENbHYI0 NOABHMKHOCTH (KOH-
dopManmoHAYI0 m KoONEGATENBHYI0) PAa3NTAYHBIX AMHHOKHCIOTHBIX
‘ocTaTkos B Oemxax. MccmepoBamdst MeTMHOrNOOMHEA W JIA30HMAMA TO-
Ka3and, 970 OCTATKM, PACHO0:KeHHbIe BHYTPH TA0GYNBI, AMET 3Ha-
YUTEeNFHO MEHbIIYI0 MOABHM;KHOCTD, 4eM pPAacloJOKeHHbe HA ee TO-
BEPXHOCTH.

Merogsl peHTTeHOAWHAMHYECKOTO aHANHW3a, MEccOayspoBCKOR
CHEeKTPOCKONHMA, DPITEeBCKOro paccesHms Mecc6ayspoOBCKOT0 H3jyde-
aun (§ 5.1, 5.3) m pgpyrume wnoxasmisawT, uro KoudopMaNMOHHASL

X

Pnc, 6.9. AroMEag mMojenan MoneKkyasl pmbonyrieasst C; ms Aspergillus clavatus

N0 JAHHEIM DEHTTEHOCTPYKTYPHOTO aHAJIM3A ¢ PaspemeHMeM 1,55 A. Pasmnuroit
ITPUXOBKOE NOKAa3aHH aTOMH, mMelomue PasANIRYIO NOXBEIKHOCTL — CPEIEAE

KBanpaannme cmemeﬂna {ud: 1-—<u> < 0,5 A 2—05 A <<ud> << 086: A 3 —

0,6 A <<u> <07 A 4—<ud>> 07 A 3raveEnsa {u) LT aTOMOB, BXOAAMMX B
a-compasin B - (bopmm, 3aMETHO HmKe, 4eM JUi aTOMOB B Heperympnmx
y9acTKax

TMOABMKHOCTL coxpanserca B 0eaKax W npm HH3KHAX TeMIEpaTypax.
IIpomexoasaT nu 3T JBMReHHs BOIH3H TIOJOKEHHS DPABHOBECHA HIH
KoH(opMaHOHHAA CTPYKTYpa TaoOydBl HepaBHOBECHA, «3aCTERIO-
pana»? Ilo-Bmmumomy, BoamosrHBI ofa ciaydasg. B oTamume oT.crek-
noo0pasHbIX TONTMMEPOB, BHICOTA W HOJOKEHHE OHKA TeNJIO0eMKOCTH
Ha Kpupoil nnaBmenma Oexka Oonbmell 9acThl0 HE B3aBHCAT OT
CKOpOcTH HarpeBaHHs, 4TO0 CBHAETEAbCTBYeT B HOAL3Y paBHoBe-
casi. VIsBecTHE!, 0JHAKO, W HPOTHBOIOIO/RELIE CIyYaH,

Ha pmec. 6.9 norasana peHTreHogaHAMHUecKad KapTHHA, IOXY-
gegHan llonaxosnm 8 Mncraryre rpucramrorpadmn AH CCCP mas
puboRyKTeassl.
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Nrax, 8 ®PCHR Rocturaercst CTPpYKTypHOE COOTBETCTBHE, Peaim-
syeMoe B DojocTH MojeKyianl ¢epMenta. Hax wpboxassiBaer como-
cTaBlenHe BCEX HM3Yy4eHHBIX peHTreHorpadmyecKdn CTPYKTYP, HX 06-
mas oco0eHHOCTH COCTOMT B TOM, YTO BHYTPEHHAA HOBEPXHOCThL IO-
JoctE o0pasoBaHa OpPENMYIIECTBEHHO HEHOOJAPHBIMH  OCTATKAMH,
Beaenctene ruapodo0HEIX B3aMMOENCTBHI DONAPHBIE OCTATKH BHI-
Begensl Hapymy. HeDomsproe «HYyTpo» GeNKOBOH MOJNEKYJIH HMEET
Malyl0 AHANeKTPUYECKYH0 [POHMIIAeMOCTh, 4TO 00JerdaeT HJIEKTPH-
geckme Baammofneiictsusa, DepmenTt gBaseTca He TONBKO coeradHge-
CKAM pearedToM, HO H cpefoil peaknad. Ilepyrn mucan: «Mu Moxewm
cupocuTs ceGs1, modeMy XHMHYeCKHe PeaKIWd, HOpMATLHO Tpebylo-
ImM@e MOIMHBIX OPTAHHYECKHX PACTBOPHTENed MIHM CHIABHHIX KHCIOT
M OCHOBaHMWiIl, MOryT HpOTeKarb B BOJRHOM pacTBope s0amsm Heii-
Tpansroro pH B npucyrcrtsum ¢epmenTHbix wararmsaropoB. Opra-
HU4YeCcKUe paCTBopIITeJIE AMEIT npem\iymecwa oo CpaBHeHEIO ¢ BO-
Jo#l, ofecmedmBasg cpegy ¢ HEH3KO{ JHDIEKTPUYECKON UpOHHTAe-
MOCTBIO, B KOTOPOH MOryr HMeTh MECTO CHILHEIE DIeKTpHUeCKUe
B3aEMOJENCTBHA Me)Kpy peareHtamd. Hemomapmwe BHyTpeHHHe 06-
JactE epMeHTOR 00ecnednBal0T KUBYI0 KIETKY SKBHBAJeHTAMH Op-
TaHW4eCKHX PACTBOpHTeNell, IPAMEHAEMBIX XAMUKAMHY,

Bce atu mpefcraBneHns HMEIOT MOJeNbHBEIH, KadeCcTBEHHHIT xa-
paxkTep m caM® 1o cefe He 03HAYAKT NOCTpoeHHA (PW3HYECKOH Teo-
puu QepMeRTaTUBHOTO kKaranmsa. IlyTw, Benymme Kk Takoi, emie mHe
CO3JanHO# TeopHH, OOHCAHE jajee.

§ 6.5. ®uznka gepmMenrt-cyGeTpaTHOrO B3aHMOEcTRHA

(Duzuveckoe csoeofpasne (PepMENTATHBHOTO KAaTaiH3a OUpPEENs-
€Tcs Iperie BCETO poiabio THoOyAsl, pasMeps! KOTopoil Ha mops-
oK Goapie pasmepoB cyfcrpara. FcrecTBenHo Bo3HHKaeT Bompoc o
nprynHax Gouapmioil 3¢PQeKTHBHOCTH HMEHHO TAaKOi CHCTEMBI upH
OCYI[ECTBICHAN XPMHYeCKOTO NpeBpameHus B BOJXHOH cpeje, mpH
HOPMANBLHOM JasleHHH ¥ (PH3MOJOTHYECKOH TeMmeparype.

Ilpr cop6uiu axkTHBHBIM HEeHTPOM Molekyjfa cy0crpara mepexo-
BT W3 BOJHOTO OKPYKeHHMsa B OKDPY:KeHHe, CO3JaHHOe AMNHOKHCIOT-
guME ocraTkamu. CyGecTpar OKA3pBAeTCs B OKPYREHHHN ¢ Mauloi
JHADNEKTPHYECKON TPOHHIA6MOCTHIO, B KOTOPOM MOI'YT OCYIIECTBHTH-
Csl cHUAbHble JJIEKTPAYECKNE B3aUMOJeHCTBHA MeIKIy pearentaMm o
nonApubiME Tpynuamm ¢epmenta. PassuBas mmeno «depment — pa-
ctBopuTenby, IlepyTi DPAXORHT K 3aKITIOYEHHMIO O TOM, UTO DIEKTPO-
CTaTH4eCKHe B3aMMONEHCTBHA [AIOT THABHBIA BKIaf B HHEPTETHKY
$epMeHTATHBHOTO KaTalW3a, T. €. B NOHWKEeHHE HHEPTHH AKTHBALWH,
BeissIBaemoe ¢epmeHToM, OTimume ¢epMenTa OT BOJHOTO pacrsopa
COCTOHT B TOM, 4T0 B aKTHBHOM HeHTpe (epmenrta pacmolaraTcs
numoim ¢ (PUKCHPOBAHHOG OpHeHTAUMel N0 OTHOMEHWI) K 3apAMeH-
HHIM TpynmaM cyGcTpara, HKasKe eci¥ WOJe 9THX 3apAJ0B  MAalo,
Benencreme Taxoit opmenTanEm epMeHTH! MOTYyT CTa0MIM3MPOBAThH
Tapsl WOHOB W JpYyTHe pacmpejieNeHHs 3apAN0B DHAYHTENBHO (0ib-
e, geM BoJa. B BONHBIX pacTBOpax 9ITEKTPOCTATHYECKOE HPHTIHE-
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