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§ 7.4. MATHUTHOE ONITHYECKOE BPAILLEHUE
B FEMGOAEPXALLUX BENKAX

Ornocurenbuble snavenns MKJL pasmuyHbX Oprauuyeckux co-
eIHMHEHHH XapaKTepH3YIOTCS CleAYIOIUMH BeJHYHHAMH: NopPHUPUHBI
~100, awuynenm =3, nypun =0,2, pukJgorexcamou =20,00002
[48]. Toppupuubl 3anuMaloT ocoboe MOMOKeHUe BCJeICTBHE BBICO-
KOH MOJieKy/IApHON cuMMeTpHH. D10 penaeT apdekt Papanes cuib-
HBIM CpejfCTBOM [JIsl H3y4eHHA reMcopepKamux OGesikoB, KOGaMH-
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Puc. 7.16. Kpusass morJoiesns (1) u
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nbix (epMeHTCB, xJopodunna 1
ero npou3BogHHX. M3 nsmoxes-
HOTO B MpejblaylieM pasjede
creayer, ¥ro AIMB n MK
UMeT 0COGEHHOCTH, MO3BOJSIO-
mHe moJy4aTth HHpopMaIHuIo, He-
JOCTHXHUMYIO AJI1 APYTHX chek-
TpaJbHBIX MeTonoB. Ilepexonbl,
KOTOPHM OTBe4aloT OYeHb cJa-
6bie MOJIOCH! MOCJIOIIEHUS, MOTYT
JaBaTh  SIPKO  BBIpa’KeHHble
AOMB u MKA. 31n sdpdertn
XapaKTepH3yIoTcst 6OJbLINM pas3-
pelleHHeM 0J0C U OKA3HBAIOTCA
BecbMa YYBCTBHTEJNLHBIMH K Ma-
JbIM  CTPYKTYDHHM  H3MeHe-
HUSAM.

IlepBbie KadecTBeHHBIE paH-
uole mo JMB remcopepxamux

rpaguk AIIMB (2) MeTMHOrMOOHHA.  Gegkop Guitd mosydens Llamya

) [49]. CucremaTHiecKHe KojHye-
CTBeHHble HCCJlenoBaHHd B 3ToH ofjacTH npunapiexat llaponosy
u np. [50—57].

Ha puc. 7.16 npuBeneHb cneKTpnl NOMIOLIEHHA M KpHBhie *)
AJIMB mermuoriobuna, comepxawero Fedt. CuibHo nepekpriBarp-
mecs moJsocs norgouiends 5000, 5400, 5800 u 6300 A xopouro pas-
pemens 8 AIIMB. TITosocet 5400, 5800 A, mo-BHMAHMOMY, OTBeYaroT
nn*-nepexonam B mopupHHOBOM KoJabue, 5000 n 6300 A — nepexo-
JaM ¢ mepeHocoM 3apsaja. Ilpn go6aBleHuH CHJIBHOrO JINTauna, Ha-
npuMep asuia, Fe nepexoauT B HH3KOCIHHOBOE COCTOSIHME, YTO BHI-
paxaeTrcd B YCHJIeHHH PB- H OCOGEHHO «-I0JIOC MHOIIOIEHHS H B
ysenuuennn JIMB. Anajoruynble u3MeHeHHS HaG/M10fAOTCA OpH
nepexofie K THAPOKCHMHOIOONHY NpH yBesandeHud pH cpenbt. Dot

\

*) 3pech 7 HA puc. 7.17—7.22 Bennunnbl [0]M oOTHECEHH K HANDSKEHHOCTH
noas 10000 2c, a KoahpdHUUEEHT NOMNOWEHHST paccunTan Aas 1%-Horo pacrsopa u
TOMMHL cost 1 ¢
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NPUMED JAEMOHCTPUPYET BOSMOXKHOCTH MeToda. B cmektpe morJolue-
uns CN-mermuorsio6una ue Hab/oflaeTcsi «-10J0CA, HA KDPHBOH
JIMB s3toii nosoce oTsevaer oco6eHHO CuJbHbI 3 deKT.

IIpn no6GapjieHHH K XKeje3y remMa OZHOrO 3JEKTPOHA W HpPH CO-
XPaHEHHUH HHU3KOCHHHOBOTO coctosfnuss JIMB B a-mosoce ysennuw-
BaeTcd Ha MNODPAJOK, a morJouienue — aumb Ha 20—309%. Ha
puc. 7.17 noxkasansl Kpusble pordomiendss 1 JIMB okCH- U 1e30KCH-
muorjo6una. [IMB B a-nostoce ouenb YyBCTBHUTENbHA K U3MEHEHHSIM
3JIEKTPOHHOH IJIOTHOCTH B TeMe. BennunHa MUHHMYMa Ha KPHBOf
AMB MbO, mpumepuo B
40 pas GoJbllle, yeM y Mer-
muorso6una. To, uro atn  [&]¥
pasJunsg  JefCTBHTEJBHO g
ONpEeNeNAOTCS H3MeHeHus-
MH 3JIEKTPOHHOH TJOTHO-

CTH B FeMe, BEISBIBAEMBIMH g
pPas/IUYHBIMH  JHUTAHIAMY,
JIOKA3BIBAETCA  KOppeJs-
nMedl MeXAy BeJUYUHOH
MHUHMMyMa ¥ H30MepHbiM —/00f
cnsuroM B 3Qpderre Méc-
c6ayspa, ABJAOUINMCA Me-
pO#l JIEKTPOHHOH IUIOTHO- _pps
ctn-y atoma Fe [61, 58]. Ha

AY
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puc. 7.18 nokasaner COOT- 1 g
BeTCTBYIOLNE KPHBbIE [JI 1500 000 do00 6000 .
KoMIIekcoB Mb, puc. 7.19 o ~ A4
WIUTIOCTPUPYET YKA3AHHYIO  pu. 717, Kpusbie noraowmenns Mb (f) m’
KODPeJISIIHIO. MbO, (2) 1 JMB Mb (3) 1 MbO, (4).

Hab6umonaemass Koppe-
asuus mexay JIMB u kon- .
dopmanHOHHOA CTaGUABHOCTBIO KOMIJIekcoB Mb ¢ suranfioM mnpH
JIeHATYpaLd MOYEBHHOH SIBJISIETCA SPKUM H HENOCPENCTBEHHBLIM Bbl-
paxennem DKB [59]. : '

IIpakTHuecky He OGHAPYXKHBAaeMasi B MOIJIONLEHHH, HO CHJbHasi
B JIMB a-moJsoca B Ae30KCHMHOTJIOGHHE (Cp. €Tp. 424, tabma. 7.2)
OKa3biBAETCS BEChbMa YYBCTBHTEJBHOM K reM-reM-B3aMMOJEHCTBHIO.
B IMB a- u P-mojocaM oTeeyawT 3(p(PeKkTH NPHMEPHO OMHHAKO-
Bofi Beauuunnt (cM. puc. 7.17). B remorso6HHe, CHeKTp TOrJIO-
IIeHHs KOTOPOrO IMOYTH He OTJIMYaeTCHd OT CMeKTpa MHONJIOGHHA,
apdexkr B B-mosoce TOT XKe, uro u Yy Mb, a B a-nosoce BABOE
Goabwe (puc. 7.20) [50]. ¥ usomuposanubix a- 1 p-cy6wenunun Hb
(cM. puc. 7.20) kapTHHA TaKas XKe, Kak H y Mb. DTo TakKe cileLyer
cupTaTth BbipaxkenneM KB — amekTponunoe cocTosiHHe rema, mpo-
spasiomeecst 8 JMB, okasniBaercss 3aBHCAIIMM OT YeTBEePTHYHON
CTDYKTYpHI, T. €. OT KOH(POPMAIHOHHOIO COCTOSIHMS Oenka.
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Meroa JIMB paer mpekpacHyl BO3MOXHOCTb H3YUEHHS IUCCO-
uvaiuun Hb na cy6pemunnun. McciepoBanue. guccouuaunuy reMmo-
rJo6HHA YeToBeKa STHM METOAOM I[I03BOJIMJIO YCTAHOBHTh, 4TO B
uatepsagae pH ot 10 no 11 TeTpaMepbl AHCCOUMUPYIOT HA HEKoONED&E-
THBHBIe JUMepH o1f;; OHO AaJ0 TaKXe BO3MOXHOCTb HafiTH 3aBu-
CUMOCTb KOHCTaHTHl [IHCCONHALHUH TeTpaMepoB Ha AuMepbl Ky o OT
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Puc. 7.18. KpaBre JIMB KoMmrekcos Mb,

\

pH u Takum o6pa3oM BHISICHHTB, YTO AHCCOLHALHSA CONMPOBOXKAAETCS
H3MeHeHHeM CTeleHM HOHHM3aLHH YeThIpeX aMHHOKHCJOTHBIX OCTaT-
KoB (aByx Tup u, mo-suaumomy, nByx JIu3). DkcTpanosasuus Ha
o6nacTe nefiTpanbubix pH nokasana, uto koucranta Ky o aas Hb
He Gosbie 10-% xos6, T. e. no xpafinel Mepe Ha ABa mOpsigka
Menbiue, yeM Ky, o 15 HbOs.
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Ilpn ysennuenuu pH wmuuumym xpusoit [IMB, orBeuaromuii
f-monoce, BHaYaAe OCTAeTCS] HEH3MEHHBIM, a MHUHMUMYM JIAS o-f0-
JoCH H3MeHsieTcss Do Mepe amucconnanud. Ilpw nmonnol amccouna-
UMM BeJTMUMHB MHHHUMYMOB paBHbl (puc. 7.21). Ilpm panbHefimewm
yBenuuednu pH MuUHHMYM nas B-nosochl yBeMYMBAETCH fIOUTH B
30 pas, a MHHUMYM, COOTBETCTBYIOIINI -monoce, ucyesaet [b5] (cM.
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Puc. 7.19. Koppeasuus JMB Puc. 7.20. Kpusme [JIMB
¢ apderkTom Méccbayspa. Hb (1) u uzonupoBauubix a-
Ilo ocu a6cunce—H3OMEpHBIA CABHI B # B-uened (2).

spdekre Méccbayapa A, Mu/cex.

pHc. 7.21). Do cBsizaHo ¢ aeHaTtypauuen ueneir. Meron IAMB oueun
4yBCTBHTENEH K aeHaTypauun Hb u maer Bo3aMoxHOCTb OGHapyxH-
BaTh npHcyTcTBHE 0,5% neHaTypHpOBaHHBIX MOJIEKY/I.

B cBSI3W C H3/I0XKEHHBIM CjielyeT MOoA4epKHYTh, UYTO €CTECTBEHHOE
ontuueckoe Bpamenne (AJJOB) u K muorno6una m remorao6Guna
B cOOCTBEHHBIX MOJOCAX MOIMOLIEHUS reMa (MHAYUHPOBaHHAS ONTH-
yeckasi aKTHBHOCTb, cM. c¢Tp. 311) oTHocuTenbno magam (cm. [60]).

Meton JIMB Becbma addekTHBeH M B HCCAENOBaHUSX APYToro
reMcopepxallero 6enka — puroxpoma ¢. LIMToxpoM ¢ y4acTByeT B
HepeHoCe 3JAEKTPOHA B LEAH OKHUCAUTENbHO-BOCCTAHOBHTENLHOTO
tdochopunupoauuss 1 aTom Fe rema OKHCASI€TCA M BOCCTAHAB-
auBaercs (cM. crp. 98). OueBHgHO, YTO NPHYHHBI PaA3THYHOIO

{5 M. B. Boaukenurreiin
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nosefenusi rema B Mb u Hb, ¢ oxnoli cropoHb, U uuroxpoma ¢ --
¢ IpYro#, ClefyeT UCKATb B PA3NHIANAX GENKOBOH CTPYKTYDbI, IPUMbI-
kalonesl kK reMy. B nuroxpomMe ¢ lecras KOOpAUHAIHOHHAS BaJeHT-
noctb Fe 3ansTa MeTHOHUJOM OenkoBoi nend, 8 Mb u Hb ouna cso-
6onHa M MoxeT npucoenuusTy auraui. Ilpu Monudurauuu nuToxpo-
Ma ¢ B pe3ysbTaTe B3aHMOJeHCTBUSI ¢ OpoMyKCyCHOH Kucaorol (pH
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Pue. 7.21. IMB B ne3okcdreMoro6usde ye-  Puc. 7.22. Kpusas OrJIOMEHHS (HHn
JIOBEKA TNPH Pa3HBIX YCJAOBHAX. rpapuk OMB (2) HaTHBHOrO uUHTO-
1—0,1 M pocdaTunit 6ydep, 20 °C, pH 7,0; 2—0,2 M ) xpoma ¢

docdpaTHOornHuMHOBHIE 6Ydep, pH 11,2; 3—IMB
B JNeHaTypUpoBanmoM remorgo6une (0,11%-Hom)
B 0,2 M (NaCl4 NaOH), pH 13,0.

7,0, xoMHaTHas TeMmnepaTypa) "ymoMmMsiHyThii MeT ajxkuaupyercs H
cBsi3b ero ¢ Fe ocnabasiercs. Takoit kapOOKCHMETHIHPOBaHHBI dep-
POUHTOXPOM ¢ okaspiBaercsi, mogo6uo Mb u Hb, cnoco6ubiM cBsizbi-
BaTs CO u O, 6e3 oxkucienusi. Hatusubiii 6es0K 3TOH Cnoco6HOCTH
He uMeeT. JJIMB natusuoro Gesixa u €ro CnexkTp MOLJIOIIEHHS MOKa-
saun Ha puc. 7.22, kpusass MKl — na puc. 7.23. flcno BuaHH mpe-
umyurectBa AMB u MK/l 8 3T0M cayuae — B CieKTpe HOIJIONICHHS
HaO10a10TCs JINIIb 1B [OJOCH, a B MArHUTHHIX CIEKTpax 10 HATH
MOJIOC, BeCbMa YYBCTBHTEJbHBIX K WU3MeHEHUSM CTPYKTypbl Gejka.
Ha puc. 7.24 npusenens xpuspie JJMB xapGOKCUMETHJIUPOBAHHOIO
uuroxpoma ¢ u ero xoMmiekcos ¢ CO u O, KapTuna okaseisaercs.
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BeCbMa CXOIHOH ¢ KapTHHOHK ans Mb (cM. puc. 7.18). KapGoxrcume-
THIHPOBAHHLIA [ATOXPOM ¢ MHOrI06HHONonoG6eH [54, 56]. '

HuTepnperauns onMcaHHbLIX MarHHTHBIX CIEKTPOB reMcoleprka-
KX GenKoB TpeOyeT MeTaJbHBIX KBAHTOBOMEXaHHYECKHX PacueToB
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Puc, 7.23. KpuBas MKJI natusnoro  Puc. 7.24. Kpusue JMB xkapGok-
uutoxpoma ¢ (10 000 zc). CHMETHJIHPOBAHHOTO UHTOXpOMa ¢ (1)

H ero xommiekcos ¢ CO (2) n Oq (3).

C TeM, 4TOGH BOCIOJb30BATHCH PE3yJAbTaTaMH TEOPHH, NPHBEIeH-
HBIMA Bhille. B Hecko/bKHX pafoTax OLUIM BHINOJHEHH TakWe pac-
yeTHl /s nopdupUHOBHX KoMmmiekcos {61—63]. Onnako aneck HeoG-
XONAMHE He TOJBKO YCOBEPLIEHCTBOBAHHS M YTOUHEHHsl, HO M yueT
poJia Beska.

§ 7.5. ANNOCTEPHYECKHE DEPMEHTHI

Karanntuueckoe neiicTehe GepMeHTOB onpenensieT TeueHHe BCeX
OHOXUMHUUECKUX PEaKIui — HpHPOAY M CKOpOcTH 06pa3oBaHHs Mpo-
AyxToB. DHoxuMuueckne peakuwd in vivo mousexaT TOYHOH pery-
JALHN U CAMOCOIVIACOBAHHIO, 00ecneuynBalollM ONTHM AIBHOE XHMH-
uyeckOe MOBeJeHHe KJAeTKH H opraHuama. K3 caMmux ofmux
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