AJHJtOdz dzts jj dedshlz HBG taifylgjols dets ] B OL 59 C
byt jdsdar Mh j s ©BLOL 5o Oded W
codBdtmSd? ¢ thswQyfddhd Jd&dzzAzddsd edls g
[ddzd s jtemlsoa ® LHOststsateOdzj dzdv t sffy

[ . L Ontdmistsauds,j fspiOff s5MOtj o O

J 1 sARR
1 [ 1 REIMRR

Hdzw flskH | difstss qdzf Y HE @I tod Yj S
WOSkd lsjlste

vy r11dJr | A I N ¢

v sd3m ¢
RLHOIsjdz mMlsets wde | [ v
2022



L1 §577.1(075.8)
1 1s852.57w73
z 323

¢ olstster
[ - L Onted Misc@®) § Jo.QVsMOL) 8 O

Z On tod Mis.shb .0

2 320 [iSufitedshdasdy Mmisknj distso
fjHdOIttd yj ME @ ts WZzOQE) BddzEs)
[ . O~ O, alsjfho OW, s te jic
U sd3mSHo srRepg fJu, 22.2 P85 M.

vbyjBdetsy fYtsmMed] §BHGEBIstse dzj dafs- o
B W dnsasslse jsMiso ddg" d3 @G re@ddis o § dzelz’ d3
dzr &3 MIlsOdzH Otclstsdz o' Mh jes oW j Midsdz
HJ dzlstse, sBlzyOs higiZsvdzr &3 § 5 § tetsy § MM
SBiOL 5o Olsj dz' dz'i Rtc b & 5 O tiz 6 Mgt fls | ORI
Hj dafsg) | W g QASEQH j dzr Iz W B i Jisic sffsfaizee) iy
dz" j] ftojHMIsOodzj dedw s TMls tc A& jlsclAzadg )y dedd |
sOB tsdzd L 30 tsfdats 9 dz’ inB JCAAEGphE o tzg 1 &, 4 s ¢
dZzC dzj ddetsor 7 CdMmdzsis.

IsMtsedj ftoj HdOL dzOd]j fip® B3B8 iz i i 18 I 5 gaC
Istseo dzj ujBdzsets d f j His{Obipttesyy B dseclas] ISk ¢
cso Odzd s JtesW j Mipd taod@dz! dz" 7 SR jIsj

L s§577.1(075.8)
1 1852.57wW7:

{4 yd daL § dals:

skiL! 3 deits-ter dg H. ROKECEW HigMdzlsE OW j Hter
Bsdzj Cdzv todets?2 BdBdzZiedd ) SCEtemtsdy € dzqezd yg
BdtemMEtsdhig H OtcMmlise | dedese 5 sy $@Pd dzM S s 5 Edzd o |

LYJ B dzts § fciggBd fdots Zldo jtoj € sd3j dzH 59 Odats ¢
B ssHdUd MS 2 jHEBEEHERPME sjIsO App fo 1
[ ddzL Hic O9 @ tq HSFFdudd2 @ j € ©20216 . ) .

‘ ORLHOIjdzt Mlsg22u dB 4 |
Ol . 1 OntedMbtse6] § 5p.OfysMO2MPE O

2



FlorroulRre

1 d

d weodzw jlsmw WlkdH Odsj dzls @dz' dzts
sk o jh
i)

- dw

) J Mlso, Colstster J MBsHJ ey Olgmw ¢
mecdd tflsdise” dn Ljekzdvydd, O JSOCY,
dzed s jemmtse, HftosdmMrtsuwhdas o CdzjdsC j
ssdzscdd. Rse @dddzdy o az¥fj smw Mmdztsy dz' d3 ¢
sls MiskzHj dzlsO Iketsteyj MEtsets § BH - BA&O,
desfisd d L dzOdzd?2 5 Md3j nde” &3 HdMmedy dzd
zse d d .

[OljtcedOdz dzOfmlstswh jes kZyjBdetse 5-1f s
Mswlisjdz' des fsHGEBIsadIs! Mw € fisddyddegzO
tcOL dzdtg @z W j dzseo CE2ZtemMO Bdadddd Hkv M
Olstcdyj MS s s RVMYCHzddr! Listgols@Gslad j]  toj HMIsOs
ddeW stcdzOayd S Oy HisSdZ tecOLHjdzj EZyjBdasets
hddsmw o Bisdzj § {tfsteaizdgtsds ' thpls dz@dfads &z togf-, B
J M2 twdd, BBy~ Odzed L ©3OR tojclzdzv ydd
Jhijmbg 9, ZGgdzgl § fH SO, dzz € dzj d dgfsls * =
tcd HMIsPo tz] dedizd dzd yd MG 52 COtelsddad d
Otclkzh jdzd2 d3j sOB Bz L iig®MiIs Q6 gzfy s ,sts ny dzts
" h dzj dgdwv Mmtsotcj A3z dedetsets o tcOYO d Wit

4 Is.d

tczClskztc® d MtsH jtoy Odedj HOdzdets@ ts

sdzjflsded 2 o f sH O Oded W dz0 C OWtg-H te j

dzets?2 B Jd sdfsketdfiftsddy ¢ dzd dzd yj MS 52 dzOB 5t C
I'{ wdeae|nfosfO] { smMimdd HdJIMydy dzd

dzy yd Bdetsdz d 4 HJOGBGgsE] MEsd3 W OS 2dz



] ad e o1t
S| e RARERARERY] [U.
R

ARRIRYS[Je s R 1l [BHUI
irfsdd

didY s digdzgk gfadgy M d ~ sz d d3dLddz
slssoaCj o9ttOyo0O.

sjddd d SCazOMMdédsoydy Odddzstd
dgSdszd yy MSdy Mess2MmMlse ® BJ dzC B9 .

tczC skztcO® B J dz€ ts9 .

sedud MEOw FYiggdz (G dus -z ud !
WikdzC ydwa ojhjmlse, O ntsHWN d -
j oo fsyimMmMOR ydLdzjHiwls
d orHjdwels:

C i dadzydodidsd 5a d &3 U4 ME f 2
d, dzdf dH ",  ddizjlsdsts 1 € ;0 d dzl

de dz Cydd:
G

11q_
=&
- & o

)
frJC ei BLSGQ@jdik[* f tej o e ON j dad
d sCOdw" R (di3j sOBBd]L B) ;
O dz! dalzi*d L BzduEsohj dsd3ded s -~ d fipef uJ f
hdj o thdsej WEdSyd?2 st
Odedj BB ddBdd G dgjdHidepatsd
imMSdj hmdser {Oltc]jds
dd I eOyOdd & dzd dzd g M S &
WsteBOYydwY dMmftsd LkjlmY ftod §tosddfH,j d
dzZso € j HJOGdesL O ftod d3tsdzd Is ts tedfchizfy jls dz
Yyjdedv LOBtsdzj o OdedwY d By dz€ j dL dzj ui
Hd Oc detsfyls d € df Cdis ttad@s cadddls d W
OB dets S  fiyezs s St Odzd yj MSdJ € Otdse tsdzs
ter m BHddz Ot saSHBWSHO L OdJ N jdz dzO
MsdHddzj dedz” § GJiflsduies® g ke dydzkzstse t
B g O.



[BBSLdOYJddd OBJdtsE dMmdztsls: B - dad
skztgCowfddid to: T dphyf@zl B" d2 odH d&O¥dmOr
Is Iz te 2

dzts W st 3z dzr O d3d detseCdfifiplzis st f tod o j H
A=y FReEoaHEA 3T
I:m%i.:;i':n“'w:l \ f/’(_j-%ﬂ‘x\%
ST [ A Y
( H,N+CH—C |
Ny '.

|oEaRcToN KACna Ti

® >

tdfaf BN d2 odH MbtelzClskztocdztEBIsW stc 3z dz"

b BddesC dMmdztsls HjdzwIls dzO ftoslsj detsc j
ftoslsj ddetsc j dzdzr 1. | Ifytsdgisidb ts &iff ©AS Itisp d dz -
GJ dedpdzd dzts ¢ d M zts Is .

s ZOMMOYd? foslsj dqdetse j dede’ 7 O3 dets € d

1.l ts nddi3duj MS sz Mistesj dzed BSCtso 56

1. dzopW Olsd yj @8 g n @EFOdzd dz, o Odzd d2, - dzj
yddz, cdzdyddz

2. BBapdets S d aztslsr, MBHjy Ohdj o d@dzdW
dzdIsj dzt dgz¥ Wk ydtsdzOdz' dzzs Gtz f k2

Q) cdHESMdd dlzs cwkfflz ( fMjtedds

B) COweBtSMddz dzzé ckzfflz ( OMs@OtOC

IS );

o) HBH* cwizffkz (OMfOwLOEddz ¢ dzlzls Oc¢

) OBddsctelzfiflz (dzdL ddz) ;

H) ckzOoOdzdHddtsokzs ctwkzfflkz ( Otec d dzd dz)

J) MmMitk (ydmlsidds &Jilsdsdeddz) ;

3. e®WBOIsdyimMeédy OBRdqdzesS dMdzsls ' w J da

4.0 dzes € d mMdzts Is T M ejJbjtsydsdzdyy m<ed
cdMmisdH d dz

5. ¢d3d dzts C e[ dAfste ts dzd dz.

. ]l s OmMseasteddismMisd a otHJ] d L Ots!
1. jisdvteds | (GdHteYW tsB dz" | ) d dajL
O dzO dzd dz, o Odzd dz, dzj 2 yd diz, dfuetisdigdda) d dizj |

stcdt st Odz

5



2. sdzv todz (6dHtesW d dz' dz' ) d dzjL C
¢ dzd \ dedd, dz, ) JIs to § 5 dicfialz, c@pYs@tefgatz, ydmisd d

3. cdzwtcdz j] (GdHtsWddz dzr j) d L@Dew )y
tcOcddetso OV CdMmMdzsls ©, ¢ dzlz46 O iZP RS & OW dz ¢
MisdHddze d Oteddeddz dqdzsjesls ¢c+e L OWH.

. ¢ dzj&dsdgdsyj ms¢ Ov C dzommMdW¥ ds Oydqw

1. j2IstcOdz! dzr j : O dzO dz( de, 9 Odzd dz, J -dzj 2
bdds, Sty sdeddzs, ydmisy dooez, diydstafsdgdodz, s
d { tctsdzd dz.

2.dfigdz" J: OMmycotdfrgflazs odo W6 dzlz Is O d3d dzts 9 ©

3. Meso dz" j: dzdLddz, GedMmisdHddz d Otea ¢

V. 1t B dtdsicdapngingkds iz

1.jn0dijdddsr j Od3ddetsS didztsisr @ dzj 2 yo
ddzO dzO ded dz, Isted {f Is ts W@z,  IscliefjL twfaedd], dz, o34 clsddffiids
dzd dz.

2.0 dgd 3" | OBRBddesS dMdzslsr : o MjsMmis
GJdzdz" » OB dzss d Mdztsls.

V. 16 CodWdekztcOydd ddhsdzj € Ezdzr :

1.DW stod3r .

2. L-W tsdg" .

VI. 1 tsflsdyj mMits?2 OCIsdoe dsMmis(:

1. 1tkOQotsotcON O h dj dLtsd3j tor .

2.[jJotsotcOh O h dj dL B3] ter .

{BtoOLBs9Odedd §JiflsdHdes?2 MmeoewiLd d3jH

1 jflsdH dzOw Mo w L' USEte@USE misfg daigR y o
dzts 2 O3 dzts SUOMREESHES G el ff ff 52 Hiolz e t520-d3
MO fijfIsdHdzts?2 MmowL (d:

-4 flsdrdzOY MmewiL! dJd3jjls YyOMmisdydzss -

-lstc@deimizsy j ded ] W©WOHJdGC Odzseo Od3d dethS d iy d

fnew L d;
-dz0 dzd y d-d G pdstizts dztiz?
O ZOdzOtedzts fyls * : ofnj Oltdr, 90 tSH

R sHY sy o tsiylsles? s pSlssd Obsdr 1
@z j] Mstsd s §jflsdHds?2 Moawe d:
‘sYjde fesydOw, ©OLEkzhOjlhw MY
foslsj OL Odd .
lteddsd o dz0f d MOded W ff JetfBIERIO] B EB s @PR
bsjls! §dMOl: tj 0Sydd 68 tafor sdOuda ® d
Wt | H | P EEPE @Y H o dzj 2 st Od2 degsP- Mits

6



© s R L G GOYS ssys O 20Ul detbd )

ek
ftcd Cthtsd NMzdkOed 2 LOWH §4§lsdH

0 o1 o
| WL L
a ng—rl;—n:—cun r%u—?—rc:—:u—l?—c—m
ol . l o —a,
HeH—C—C—0H ‘f“ﬂ '“Fl"'L ':|
I .
! + Chy CH CHy
TH:e | T TR
o C.H'__. E C!':_:
. ,-.-""-UH""-\-FH. | H{'D |
= o CHy CHy
| |
newywH MH MH
AL
S neAUyUnuanH
tdB) ed B3 6 dzOf dMOded™ §jfIsdHO
r———
+ 1o ! 0 - .
MH: H ' (] CQo CymmapHeid 3apag nentuoa
HN—C+C—N1-C—C—0H neAuunnuanH npu pH=7,0:
S Sy +2-1= +1
CHa Ei}Hg
|
_CH_ CH, ¥ nentuaa nernununnnand
HiC CHy ('}H 1.3.T. B WENo4YHOW cpene
2
|
CHp

I +

NERUMINU3NH NHy . NH:

tdB ftejHjddéshNe@BOBaGsd dJL Bt djisted Y] !

CTlsts 9" MsCtsiBtsdzj Cdzw tedzr j Cicc O dz
s hdjmw MmMbtetsets siftejHj dzj dzdzr d3

1 j dz

e

dzj Hts9 Ols ] dz' dztsMls Odzd dets € d M dzts s dz" -
Ly

d

Is 4
f s
dzts

S8

oW LB

L d-& sRd yjmessmise ©O B dzb 5o
.Offlso sted dgsimils+ o9 o9 tsHJ
LOadMmdls ls Wtstedsr sdzy Czdzr , tsdits dzj
Mo O OMIlse sted Isj dzw

-tOMmlse sted s M Is ! (EfmMsts?2 ydo sfmis B Jj dz
LOteWHiSd d dzOdzd ydj d3 e dHtcOlsdzets? tsB 5dzts
-BJ dz€ d 3ty dats s MiGeH s dzd foOsdig(f) ts fif @z
YHJddj BjJ&ZEO M fodksh!' s Msdzjer n tOf

7

I|_\>'|'LJ



0] dzdsts tSMOYHjdzd] O BHBEISdEG RO |
, wBOLtkzh Oshdr EedHtKOIdz® tsB tsdzis
dZ»OlsIznGd@Julsq’BWtsGIsq’d_?,ISJ d=sCiOey Hfj teaff J H g8 M s ¢
Cdm, WdLduydmMSdn, BBAScdU) MEJn
Iz fDSWLJ? od BJjMAGF] Y & ddgwsdd ul Mt
. J @OIsda @tpdMiIsOdzso dzj dzgd ] Mistclz B tcr
® By ZEtsots?2 Wdsdzj CEzdzts?.

O BW slsj tcdetsmis .
.B@O so0Odzdj SCtdzdztEdHdzr = ttOMilso Stetse
g smtsedesMmils: ¢ dzOB - Oded ® .
. dftizsdzed ] EZdzt stcOWdBdzj ssoatsets Mo j Is(
O plsstecOMMy do Odzdj ( SBdzzfm v d dzH Odzw )
IstslelsIztsdz.OW stccOdzdL Oydw B J dz€ ts9
J jteodydzOv fijldzf e B 20 ® ff sfypdzi H tise Ols j
ztslsdz" » tsMils OIS &fo), § Ishigfts joz ikt Mpatl-L v d3
Htso Olsj dzt detsfls: ORBJdesS dmdzsls o B j d
G)dBdi@fnng@(Bd ris. 44 dfitsoef tedsdsty aftsizs 6
sC dmdzsls Wtstedddtelzs smw  tcOL dzd Jelzr J
9 IIBfndZJHBSGISljslﬂZJ dgtstls & O i dzfp Gpf 8 d
Cyd?2 B dzC€ 1] toff ©4 doref digp Todzj Is 5y dz@™- O d;
ddztse 52 & d mddisdsy §f ddzO6 jodgimdddis Bod dis®  f to
s Odede 1 bS) .

PENOORWEN -

0 ONOg-go

m
J
| dz
q
J
dz
a3
tc

FOEGOaI

LY W= FAT 5 T8 . C-koHey BenkoBoW yenu
H /O N Ry, M O SEF BB % R
H\I\ij P a1 !\fl*,u a8 IHII X
C
H” \Cf \N/C\C/N\c{C\N/?\c/N\ yC\N(C\C e
l \ |l H \ “ ! I \ ] ! \” ! [ \ ' ”
/ Ry S W \O ,// Ry ‘. M’ H ‘0 /,/ Rs\ f;f” H o
N-koHel 6enkoBoi yenm = Xai# b

t dmlj tco Ppdztc z©slgjxkS O

ted ydzOW  fipls kOl Izl s@ v fg Is jtetg o g jddy Gst
Hj2Mmlsady OdBddsS dmdslsd & sl
O o dzddsj2dss? YsMdzjHte Oy
B OBddsS dMdsls, oRtHWH JB- o
dHdOY yjf! dBsyjl ftodsEhy-§ols:
kS kzte®) ddzd dzgj tej ¢ kzdzv todalise s
MlstckClkter HeMsdeOjlsMYy O M
d ctelzf §f OB] .

"I Qn

s
5
H
o]
s
i
2
a3

TEBSFRTO
L0 0988 "
TcgeRNRNON
g-ﬁ-d'q—qﬁil‘—

8



1 OdBdz j EMiss2ude O Uylsdsic@dgdzO([ .fls
d 1. =s@®uw9lsjedL iz IlsmY Hdefdzd (shpgdtBisd o &

obpazcsanue
BOAOPOAHOR CBASK

abpasopanne
BOACPOAHON
CER3M

a-cnupanb B-cxnapyarbii cnoi

{ dBulstelz ¢ Ishiitiedc Qdpck dZP HOYU O 56 5 M dzts W

Il sdzdf jfIsdHdzr 2 thlstse yJjtid bizés L (
zsls O tcOo dzj dz@ dzOtlzy Iz, u Is Qnd df'tc @A |
HeMisdeOjlsmw L O Myjls otsHBSIGBH dZO&K- Mo W
dzstclztf f 'C OfeBfis ¢ Md dz! det2s HVD IR "o MtsMis O
MowL j2. IHBtSH J] MowiLd Bted] desdtot
tcrBj dzZCtso o Gmdatse | DyfistodztE Bdz'te:r & jsdgtisdedz
dizts B d dz.

s tots d3j stsects, Mty g tizd 3dzOw  Chdsldctizt€ C
Wstedsdtelzj Isiqw L O Mydls dJ ytcOHdS Oz dzr
dz' 4, U4 7Isdn @ pgzdmy&™ isq ) .

Q)-BBytsdzts € ,

B) -fpff cOdz it of @EAs &

o) yddztser 2 f0dzj y,

G) dzj2yddetso OW L OMlsj 3¢ 0O dBtsdzded v .

[ Sd3j dzgdzOW MlstczCIsktce® B dZ¢ 8. I- Mmist
9 Qldnw HBdBjdzr, jMdzd o Htsdzdff j fIsdHdzts?2
Ists BtOLEZjlsMw Ho O d kzey®dglsjs < H tf dg padp® .|
yJjqfd, Colstster 2 o fHtesyjmmj Wstodhdictso (
tor ftcdsBtcjIsOjls CtdeW sted3Oyde ¢ dztsB Iz dz
Hiclkzegy@mlE o .



w

FRE-SRT D

J sdydzOv WigfckBfsiz cl®C ZOH Cd GHdds?2
9 ftogBwiOdeflsdnr. L © My ls odOddst
d OBRddesC dmdzsls, Cwolstster | fifBistf sd
Hiczed ©ls Httkze O o Htsdzdfjf@dH dzt
YdzOw fMmlstczClszter dzj 5B A SH A3 B J
d?2. wlsOBddz! dzesils! Istcj Isd ydatts?2 Mmls
dzlsdz" = MeweiL j2 (HdMezd WdHudzr J, ]
stesHdz j, 1 dzj SltesMlsOlsddqPpnNSdy, ¢

I-nraea s
& 8

d
CO
W dz
Is tc j
Wl v4
9 0O
(o

{ BASEREJiess Odedj MowL j2, MlsOBddzdL dqisks h g
liqeddripsHE B H ] ji lo 58 Sl fijlz dz4¥ d 1 dzr j

1 sfdzj MddelsjL O BjdZS O dz20 ttd RS pOHBZOD
Mddzelsj L Jtcseo Odzdetse s B J dzZC O o (i@l
fted EyOMmlsdd h Of j totsdaso {f tc b fig s dg tBdiigtjdstasde t
By dz¢C O tOLHJjdzvE Il dzO:

Q) ¢ dztsBizaafHoteas WjtsB dzr j] EZyomlsSd tsOmy

dzj Ckdzr, cdrifgiDEEL d | mstesh 5 tOHko st
Bjter : GjBsedzspdd, diBdedssddz

B) Wdsdg jddsjsls or lswdizlskze W tstecdlz,
otsHj . lteddjter: CtdzdzOcj dz, + dzOMls d dz,

4.y jlso jtolsdydzOwi jfyls teiiaStdsdpoidads o O dzd - o 1L
COmBH] edfgi-sfdes d2dsf J f IsdHde" = yd g4 2.

1C



stsyHjMlse jdadzr | Usdewisdw: 1 H@Eft =
kel jHddedyO.

1 jdesC, MBHjYOhd2 daj MC sd iSuktets s s
Bitc. ltoddjtcORd Shdctsdjted & Bj S o
ks 60), yYdrsBsSMdHOLO (12 tf ot
clls BT ! HJORO Cots o d3 el UC sz ifzts O i€ O dzC
qdzd ©OC @S R, Bsdzj S dagd W] Bse d&zsB d dz0  (

AeJIes0

{dMyjlso jtolsdyudzOv MstekClkiO &Bsdj S zd

l eslsdd t6f (fsdzdf d filsdrude 4 ydygd)
By HE M2 ofs dhescdh bsySoOn ¢ tsdlko
@ 59 Odzd j 5 ) &zO BU O el jiRs dzd § j f Is d H dz"
wrls 5 fddomfgfaedasmisd, ulsts 8 MYy
Mfud ¥ d ydetsmlis: . 1 jd&z¢d M ydbejtelsdydsts?
fw o Yodd¥kdydsdod d' 2 KOS it disdzj !
50Cdn StdifdjSMss: §dekoOlsHjcdHEBEC
dz' " €zt s .

11



N =

] ad e a2t

S[ e RARSOARC S s ]
gut VR, #l[Bef]JedIrRY[ESOC [ ][]
gf fr1y3m 2fs{]

1 z0dz dzj S ydd:
sdkzommdW S Oydw Bj dZC 59O .
ddzsy dzr | Bjdz¢d: Mbtesjdedj, Mots2Mmilse
WMV sfteslsj d dzts o
-cdzd S s tetslsj d dats o
-dzdf sftesls j d dats o
ez C dzj s tetsls j d dats @
- n to ts d3sslf jted dzts o
-3 s Odzdzs f tesils j d dats
s zOommMdW S Oydw B j dz€ t59
ol Wetedzy dstsdzj € kzdz
O) cdzsBRzdvicds |,
B) WdBted dzdzw todz" | .

15 o fsdzdgW J d3F d3 W 2z dzeS ydw ds:
O) bOdhf stelsdz" | (6J BSE dzsB d dz, Odz
B) $(OkOdadsdud msdy WJtGOBJdZ»le),
9) wjeckdwisttedy j (ctstcd3sdz Bj dz€ so fs
¢) Wbkds | (¢ dzdzOc | dz, Jtdz(Dfr]Is dz) ,
H) LOMdIsde §j (ddBdizzdetsce dztse zdzd dzr ¢,
d Is. H.
.1l dzsC O0OdzdL Oydd o S dzjIs¢€ j:
ftodd3j of B j dzZC s, dzsC OdzdL so Odzdz" = o
ol dzsCOdzdL Oydd o BtecOdzdL d3j :
ftod d3j tor B J dzC ts9 , s OdzdL so Odzdz" = 9
f#Uddd, MjttHyo, & "y, BsLEO d 5. H

It ftesHBd dIs] dz desfmisd X dL dzd:

B' Mistets d d3j Hozj dedets BB dztso dzw s h d § W
15 dgOdzdyde o GCdzjIs€ g
Csdzfisdlsklsdodsy j d ddzHlkzydejdz dz j

12



7. 1t AdBduyi MEsdlz Mistetsj dad s

©) ftetsflsr j (cdmtsdr , fteskodidd ,

f tod dzts Ygjf@eth e Ols s to dzts ¢ Y #f cOF 65 J.§ dsgpe

B) fMdzsy dz' j .

gdzsy dzr J By Ed MBMistsYls At {idsgdsdddidy
dzj B J @2z S0 565 (rulaydaidizisidnk O ¢ FEEEE O]
ftesmisjlsduj MSOovw & st @.sfistg fflsOo dzv & Is

s ZzOfmMmdW dS Ooydw MmMdsyd n B dzZS 59

1l s AdipdeRl ftdtesHj oORBHWH jes o
djs j ZC sotsets C sy tsdzj dzls O:
1. simyetslsj d dzs .
2 ot toslsj  da
Q) c¢jdsfteslsj ddz
B) W d&Ootsfttslsj ddz ,
9) tjlsddzOdz fteslsj d dzr .

| ZdSCsftetslsj ddz d fteslsj sedzdC Odz .

Jdisftesls) ddz .

s Odzdzts f tetsls j d dzr
z2Qdzj sftetslsj d dz :
OHjLiSCMdedetsdzz S dzj s tetslsj Jdz” (111 )
B) twdBtdkSdjsfteslsjdd (t11?).

AW s tetsis j d dzr

1dBJ ¢S 2 Ctifsdzj dzls ff toj H Mls o dzj o
Cslster 2 Mo w L Odz M dzsedztd L ROHE dzt4c20 Hfit
dd&z0, Itoj tsdzd 2@ d IstdddL d deOs dekses s

teslsj Jdzsea : € OL j d dzts 6 5§ JalzHsis dAsiE ©d dzts@

r

o oA W

i T

HO—P — O —CH; —(|3H OcraTtok cepuna
| -
o NH
. INomunenTtHaHag
LICTTh

{ Buste jisny sf tslsj d dzO
13



AbdSydd WemWslfeslk) ddsse: 1 dj e lsd
v IsstedzOY . dClkdodesmls! W,jtodsjdzssg- L O
ftsd Hdded ded W  dzdst {5 1s Myildftslzj dlzydly o tsfdz
Cdzj ssydescts o3 sOBdzdL B3O, st 1uteld M8 j wf &
B T o AGWHIY & ted dzd tg s otChelaj jdfyls o dzw j s s - M f
B3 dels O sls j d dzb ddzp®). A BIC OyJ Mise j sidfnls sy
Bsckzls o Miskzy s 'y ushruiny, digfiosfQ Isf L@ Isy B § dz€&
ZOL' o@D BsM¥ Stod dzd & ta{O dde[ @M is d d ¥ # i) & o3 j
Wi etsls j o dat e ls OL

O._
— O—

woel

bokoBas

uenb cepuHa | . e

|
o
|
0
|
CH,
|
AN KUHA3A O,
NPOTEUH-
SOCHATA3A

\7/1{20

P,

i
tdByn] BO WMV Steddzdictseo Odzdw d HJ W EBMI S

Micts Bstf totsls j d dzr

1 iBJ &ZStsar 2 € il tsdejQils] dfdimsj2H friflsteOofivls) jdb
Gtokz f 52 :

OpiB3sf tesilsj g dS Oy Mise § fJesmisjsqdud ME
Gid3 (W shizdE). L &ZOIs’ |

ltcdd3j e CGj Bsfteslsj Jdtse: ¢ j Bsddzssd
s MdHOL O, | jdisEdtsBdgd MtsHjtey dlsHd ¢
dzr 7y JUi{ dpRi(B2j dz€ so OW Yy Ofmlils: ( ¢ dztss d dz) .

14



()
CH

/ +«~——— MEeTWUNBHLIA pagrkan
o .

CH 'F%
/ . WOH X ene3a ¢ BaneHTHOCTbIO 2+

OCTaTOK NPONMOHOBOW KUCIOThI

t JiQulstesj dzd§y &4 d&30

BWkzOo s tetssj @y Mlso ] fJsMmisjlsdud ME
W dzOo d dzOH j dzd dzH dh delz § dzjdis s dzO o d dzd3ts dzts dzlz €
edi).Adr d WIBWJtedsd dzlsdz” § W sicd3 fogf dils C
tor BJ d&zCtso WdkzOotsfftetslsj ddetsoe : ®y tc 63§ fipls T
Yyd dzOlsHj cdheée puiPl Qe SCoskfdjth yifd
1L dzy Ssigsezp & d)ls A [

0 /

N :"
HBCQ S\IMNH ,”
S /L ,'/
H,C T N7 O

CHOH
|

CHOH
?HOH

THZ { NH,

P8 el

©0—pP—0-+P—0—CH, N N)
A 0

o ;o

/ H H

\ b H H
~

OH OH

N _/
—

AT

t dflulstetsj dzd j W dzOo d dzOH(jndAdraH d dzlz € dzj ts |
qd W dzOe d CpdgSEEcRIO )

15




o)tg) sd dzOdz! § s ISG@uig Mise § §tesMis] Bd yd fr
3 Ols o dlsOdgfdip digg d) i) tsq d3d 6 df Jidssdz@ftdars o
HsfMddz MsHjteydls {tshpdigidouddg@ds- ¢ Gl
ok Yyafijflinddz. ( sHBfMmMdde ZyOmlse kzjjls o
dzd v .
: H
HzC  CHj CH3II\ . CH- _
[ _C=C " 20
CH =CH— C=CH C=CH—C\
H
CHs;
t diRelstetsj ded§ tej Isd dzOdzv
| Zd S sfteslsjddzr d ftesls] 56 dzd s Odz
|z Csfesds jP@AE o J JosMmMisyilsdud Mids2 ¢
dzj o sHdz' 2 € 53 tsSiddg diafc MO~ DY H dz" J Yd
H dzd dz" . J MsmMisOes GdzdetsMOs OtcdHdz = Y

GjCMmtseL : dzj 2 tc O A3 dB>g O iz T dfsfy dRtsPsf@, is o M
GOZOC IstsL ORd dz, ¥ OO tus®.0 wdesfisa O] &
I N-Oyj fdedRdL osHdz § dzgj2tcOBddztso 52 t5L d fiy
sjddetse: 3 BBteOdzdz' §j B d2Cd, dagj Ctslstste!
tojyjflststedz j] BJjdZSd, BjdkSd Cctokzf P- S tcf
h dlsdzOw , W j ted3j dzls Ols doo@zRdvj,. o dig.IsHs y dats j

l otslsj sedaf CO@aj Mlse ] HsMisjlsdyg s !
dzj o SH dz" Nz Szts BJO6%) i90dzd € 5L O d3d das i dizef € © @z
yofls: MthidOzy jjlszd< 5 O 3d dzts ¢ dzd eQxzr |
MsBts?2 Hizdddzr | yYyifd cilbjtesf csdzdgorn Ot
dzsor j] GCdmdsls' (cdz¢ Cktotsdatso OW |, Hdz| § Iz to t
B3ts dzts ) O 1 Otwytg 48 AN 51 O jids PAFOC Is 5L Odzd dz)
CsL ORI dzs 6 dzd S OdzO 3 15 Is dzts iy vicls[:iR) ¢ d @ dflxize tod
ls d-4Hn Iz dz¢ W Dis dzHftc Sz diaz @ &Y (  H § to dOBIdzi Iz
CitOlsOdhzd ¥ Ols®@ .¢jf Ot Odzikz dz' W

l tslsj sedzd S Odzr wodzwe sfyw € tsd3tf t5dzj dzls

BiSdzj ssydses EOwdS MO, of Miskf O ls
MowLr90Ols! otHkE d SCOkdsdr , tB-j My
U dzOmisduj MSdj Mots2Mlsea ® MkflsOstso .

16



COOH CH>OH
0] (o)
\|<0H N~o_k NN
OH\3
OH rlan
¢=0
CH
3 n
OcTartokK OcTatoK
rMOKYpPOHOBOW KUCNOTbI N-aueTUNINOKo3aMlHa

{ diBulsts Qi tsdse 52 §dMdsls:

[ HO,S

|

H2OH

-
!
|
|

I
| [
| H OH

H  NHCOCHj,,
JoTaTor Joratok
C-r ok ypoHoBOR MN-aUeTWNraNaK TOSAMMH-
KHGNOTH -d-cynbdara
™ cooH

H OH H  NHCOCH;),

{ dfigh o s tots Fdedigh to @dhlizdidz ¥ Ols © ¢ -6M ik dzu % ©6 ©J dz
17



JdYsfteslsj ddz

1dBJdEBser 2 CooB3fdzj dzls dzdf sfftetslsj d ¢
(stedOyddze dzd yj tetsdzr , ntsdzj Misj osdzsd
or 2 Sl Giagdlyg ddzr -10F s 48t b ¢4 S
(., ¢ ¢). Akdlydd dzd{ st jctsisde fzsded
o Cttsed, fijl¥ uskc@isstsde@Wzd j € dzj Is s ydfilz' ~
dztso r 7 5B s dztssylp & figlzj tedadtfos f totsls j d dzts o

Imd dzs B S e MO | C tolk fzdglsipy B td GfLd
stsdzg sets Cdh jydad € O, stcOdetf stols gz e Is
dz2" &3 SCOda" 5. MmddzsBdStesdyr MsMmistsisis da
B | CCOff =48, olif soddf s ) .

2.l disftetslsj ddz' tsyd d2@ dzdL ¢ Si26BAEkSIS
L zs Isfmw  ols 4 Qdafg Yoas(tg IsdgfHtatze® jlsdzdz" § Isted Oy d dz
~sdzi Msjtesdz dL §J yjded & 1§ Oda¥ Hgz- o s
Ctseo, TA8 % 7MW , 10%dtetse mu. 4 SH Jjite) Ol
¢fs-100, 4.4 0fRs (.

. dfsftetslsj ddzr §tetsdzd ) kzlstsydas®s@F dzts Is
Lz lsmw o T sbd dodzfsilsmwv {totsditty-klsts
Htx Ol ¢if¢efeyld0d, ¢ [ .

4. dfsftetslsj ddzr dzdL & 52 itf=hdsdstdEfievd  W(l
ydw bttOdmtf stclsdtetso Ols! " tdzj Misj tetsdz e
Cesoad, o tMmdasodetsds dr [ 1 [11 wydteJLr
ZO0 42% dL 1 Widuelisio, B %W 6 A [ 2 1198n% .

4 SH | toy GBlg dgCdis ts-10D.
df sff tetsilsj d dzr o MisC 52 iflsisOsddbififirdstals
gLB" s8¢ f"ttdMmMisjtesdzO dL Cdzj ¢
J dzCisnef,, 240%0, LEWtctso miby ¢ 3. % ta-tSH J
b Spfd=Cl,dp f s-lb g ¢ s . (o dzvsts-mw
J Flefsory vHdzv Htockzeda dzdf s totsls j d dzts:

[ J sOkzztst tetsils j d dzr

1dBJdzEser 2 Coli3f tsdzj dzls 3 IsOdzdzs{ tets |
B sOdzdzO, Clstster 2 L OYyoOMmiskze Isk& J®H§ oy bzf
MstckzC skl tca @At dzimW j tctc d dz, W toteid Is d dz
ftsHjtey Ols dislsDlse-mitg g eefO" d d3if , B gzgrs © Bk
CGJdH G JiEdLiA@y Ols dugide Z4aE findsGiL dsdddIs  d 5
G dziz Is Ols ( ts dzff ij frigtsHC jfifaHAe. G sdz S e .

1 2Cdz) sftoetslsj d dzr

1dBJddzEBse" 2 Ctli3f sde dzls dzz C dzj sifstetsis §
or d@3d SCdmdzslsOBd r1s ddzd t1s. HEL 6

18

5. [
s s
B



Ol 118, MtsjHddsj dedzz® 1f) 28 Jadz51Qucgd - 6 d f
Bsdzz C dzj st tetsls j d dzr fI]ISHJtG)|O|S t1s.Mm-1dH
ljlstslsdzOWudeDB’QIstGngdzf' HJ tedz" | i1 8- 1 .
9 Ol W tstedskz az' d313dzlsdzIszz slsd H tseH, s oH, d dEk
sO¢yd 3", 5" yoéf A d 3,5 Yyrfa
HlstelzClsztedzOW BtecOdedL Oydw dZIZQdZJCdeIS
1. 1 Jtoo d ydzOwvw Mmistclz € istztichpdzjr A 5o Qs jt dglselzts M s

dz s ls dicHdtdtp), (M H d dejvdsdg WAs HI' 1 W 5] watka] .d3q

asoTucTOe OCHoBaHWe  + pubosa + 1ocTatok i+ 1 ocTatok \+ 1 ocTatok

4 0nl%]
nesokcupubosa ' or ! HaPO4 HaPO4

7

p

V‘—
HyKneosug
afeHO3MH, T'yaHO3MH, YPUAWH, UMTUOWH, TAMUANH)

MOHOHYKNeoTng

(AM®, TM®, YM®, LIM®, TMd) P
AMHYKNeoTuy,
(Ao, T, YO®, UAo, TOD)
WHyKﬂeOTM,El
(AT, I'To, ¥YTO, UTd, TTD)

tdfiffen &30 Mistetsj dedWw ez C dz sIsdH 59

2. l ssted ydzOw fMmistche s isfpfecdtc @ dz'sdzOW  dgs-dzj ¢
otsotcON O Py (

(s

[

tdmel ssted ydzOw MstezSCIsktce® 11 s
19



£ifd r1s OdsdfOLOdRDed d . §HlE dzj &
dzv j sfmvw  fytOocdOli@d®ls d gtz o Odzd v dzz O elzj 51
" jdr obodzlst! MYduOd] d Mt jedd) de

t di7.. [ BtlcOLtso Odzdj] otSHBEBHA = Mo wlL
BiHE OLIsdmis’ d3ddzistnszss ©edzed ¥ di3d  dzlz

I ssted Uiz stis® t1 s, ©OMMKBOLtde 0] d
dd3d 4 Is odH & dzj g Hedatpiipfflo ez pEQPH  dadso 2 ¥
FtcdHnddzso s, OdzsdC tsH Btz daPF Isezd Is fiff v
mee r 9 OdedWw M OdgPAB)E d MdzsIsts2 (

%_D, , AKLIeNTOpHAA HOXKa

m (y4acToK cBA3bIBaHWUA

i AMWHOKHMCNOT)
O e E
& FS[Z-::E :

1] QI ypuannosan
- neTns
Y (BapuabenbHan)

o AHTWKOQOHOEARA
v neTnAa

AHTUKOQOH

{ g8l ksted ydzOW MlstkClkeO Ist 1 s
2C



3. vtojlsfydgBstczSC skti@q jehHtf dicOdzd L 59 O dadaC
o Cdzs yos h Ow olststedydzze MsteckzCIslistelz |

dzsazd B J AR BBBEJiz ) sMY gdP).dzj shsBO (

CCAend
}

3

Y
Nucleosome “bead”

Anticodon

tdiQutejlsdudzOv fMstekS tdBAst]Isdyc
s to iz Cldg g tEO
LdMmistsdase " | 208 JaF @21 2R 8 BJ dZE S ) 8
A oz yj dedzts?2 dzO dzd s 11 s 5Bt @€ tff)ists diiz-
9" 2 BJjdts¢ dOAtsHdIMw o dddzsS jtodzr = k1
stejIsd ydzOw Mmistelz$ Is iz teWors dsdis1d D) d i3 H s d o
tcsztcd H dOkts O M(j] © H 5B te difHj dlsddixdo IV as ] @alzz H o
dzz My dqeoOodz? , c¢MmlsjBjdzz Cdzjojtodate Bt
3' Ctdzy) tBtcOLEZBIs oalttelzd® Hots2dzz® fy
o df smdzj HS9 Olsj dz' dzesfls! 3' GCtdzd® Ist

fdzjls dzORBHWISMWY dzO L dzOydls j &5 Btz z H O

4 . YpBoagge@y mMstekzClskztcO 1 s g HMIs
MsekC skl 15, MBiJHJddz] dgdzz M dzj e dTfr
~lctsiIsMisd3r .

21



J adecot 3

Artfrtirv3: vuluesgdspdl o,
ftmor RIS rrBHUIRC.
sdndosuvft 3, sdagtfrrv

] dz0dz dzj S ydd:
dlstetsjdedj fHtosMmisr nj dfls tSrpdzts y¢dE Isd oty t@d3

=

d3d dals O
2. ssWOCIsster d CoWjtedjdalsr : wftejHjdzj
3. antsHMsoats d wlsdzdydj WJjtedj delstisdso d dz,
4. v jydWwduydetsmls: Hj2Mmsodw W jtd3j dalstso
5. s jtstedd Wjttdij dzsOlsdo desets S OOdzdL O.
6. ClsOf"™ d d3J -~ OdedL B W J tod3 daplec@iy G s
Hd OCG t6 O BXRO.
7.1 0o dMmMddissmls! MECstesMmisd W jtcdsj ddsOlsd o
te1 MtedHT, Ctdzyd dzstcOydd W4 ted3j dzls ©

ANjtodsjdas) dzCd, Hdv Cwlstster 7 S OwmOSIs
dzOv , Istej sdudzOv d yJnscbLjdElsfeizd dz'j ME U l§ to b
Mo W jtedsjdestso kj g, <yt d & B j ds
WEdS ydw tBEMdse dj dz0 dzOdzd yd j &3 akz- fils te
Istc ©O.

dCIsdodzr 2 yj dzlsfipts W jj ieppi@lfigtiass Mo wB L 9 Oc
MisteOds sWPIs Odzd Isd yd ME d2 EZyOomusesiSmy juaidery
MowOtdj M MkeMmktOktsdr LO Mujl ©OHJS
Msmls 0o 1| k&l s8¢ AyEdEdOLj MHk sk g GRls  to
jkmvw o fsHESNY dou MO Ssle dsopt@Sk@ial dys) Jdz!
NS d?2 bEPBRsEs Od ©OHJC OEOB] OdddzsCS d
fr ®ilsna BBantiJudaG)“Ls ~ddidud MEsd ¢
OH,COOH,NH). ¢ SIsdode" 2 yJjdzste ftedmizlsmise 2]
[ Mdzd & j tzesg dzls Mmdztsy dg' 2, ks Hd&v COkO
MkeMScOIsO 90y jdz dzjBJ dZ¢ B9 2 C Bl tsdzj
O dzdzts ) Isfj Qe j Yy j Glsts ster 2 oMy Sdsy jjd o
Cbdzr W BROdds®mlsjteduyjmMSdd yj destetsds
(L WWiCltster ), djdzveshdj OCIdo dztstyis:

22



Isd o Olsitsatej dzf 13d @ H4s d o dzts il Qg dictiy) lsdgleit]) u J f
cdedbst (Edagonls OF | & Gjups &) 2 fiso
flsjtedud MEdnal 6w )5S GrasaiijsrzizUzO

18 Mistetsj dafy e delsqf HJj Vs dz2O0 Hej ¢

-fesmisfhgmisswils dqL ORddesS dhmdztslsis- 9 (
Nddg wWOHdCOdzr ORddesS dMmdztsls Mo (cldftdz § 1 «
d3j thrj todzj :dalsashH tetsdzOL " (ftetslsj OL),, dzdf C

-Mdzsy e MmMlstswils dL B j &z so 82 yCdplsd
otsets Ctdiftsdy dZsO (SCBWOSCIt, ¢ K] tods,
stster j nthpdfjldideoddry ¢ Is - sdztsW j ted3j dzls

[ Mdzd CtsW OCIststec s di3tep dzj dzs s rj s d3§ dzls s 9
Of sW jtodzj delstsdz C tso Odzj dzlsdz” d3d Mo w ijw dzd,
Mets?2 ctkzffts?2. [ Mdzd CsWOCIlststc fMisj HJC

dzr &3d MowLwdikd, Ists tsdz dzOL ™ 9 O sm- ¢ 5V
B dzls wWOMY sdztsy § dz o  Coklds@ o iztsiise qagREGS ) .
COOdzdL j. sBWOCItster dseclkzls Brils: o]
Stee Oded U4 M d d3d SJthnLSSOOBCf ¢ s Wy-te d3d
desfis! Hj2Mlsoadw W jted3j dals O.

s &zoOmmdW S Oydqwy CtsWjtodzjdzstse d ftor
ftesdma Sy HJ dad & :

1. 149dls0Od3d dzdzr J

O) ¢jd& (ydhsntesd', SOOLOL O, {jts

B ) dzledz;tsl@oﬁz-ngls(Ltﬂr)/\

9) kBdmrddesdz ( s 5Q) ,

G) YEMYBOH,] dsL ddl shy shizd % 0k (A d

H)-O8 ] detsL  dzd§h If J tsdzd dz  (

J) cdzkzlsOlsd tsda.

2. lwsdLotHd §J o9dlsOdddzso :

0O) IsdOoddudtswr Az {(Olnls otz®agtEIp C OteBISK M d C
U U A,

B) W dzOe dallitnad'rj, (Alf1 (E2yoOmlsekze - o 1
HEZCIlsOL ) ,

) JdudHsShddsyzZjyOMmilselzjls o ttOBTIBGL
O3 desIste O dzW j s OL ' )

G) ded § sisgdopsp TRYie)(,] 1 ¢ EyOMmMlsez¥ Is o
sCMdHBKjHESISOL ) |

23



ve

MpucoeanHeHne mornekynbl adddekTopa K annoctepuyeckomy
LeHTpy depmeHTa

9
NameHeHne KoHdopMauun dbenka-pepmeHTa
|

‘
N3ameHeHne cTpyKTypbl aKTUBHOMO LeHTpa depmeHTa
|

Y
NameHeHne cpoacTBa pepMeHTa K cybcTpary

[pucoeavHeHwe WHrubuTOpa K annocTepu-
YeCKOMY LEeHTPY YMEeHblIaeT CpoaCcTBO
dhepmeHTa K cybcTpaTy

[pucoeguHeHWe akTuBaTopa yBenuuuBaeT
cpoacTeO dhepMeHTa K cybcTpaTy BcneacTeue
OHhOpMaUWMOHHOW NepecTpouKku chepMeHTa

-

P

N3meHeHne cKopoCTU pepMeHTAaTUBHOU peaKLunu
I

|
|
!
+ +
( CHWKEeHNe CKOpOCTY peakumi | ( BO3pacTaHue ckopocTu peakum |

{dBLf J-Odigdn j 2 Mlse ¥ OdzazsMisj ted ud M< d -

-

LWWjCht



H) §Odzstls)jidSssid (kOetlsOjls fHd ¢
COBCMdddtcso Odzedd f dtelzo OO, ETOfMmlss
2O, WeshMisdkdfdHtse, ItedOyddde ddy] s dts

i) S t5BOizOEK Hgels §f &z{ B OO B dz (d@fF OC 1
dzedw, MmMddasjL dzzC dzj slsdHtsO) |, HjLtsS fipd
By 6OLOYydd, MmddasjL ydteds ~ S dMmdzsls) ,

) BdGlsddetzayOjnlspizr s o twj OCydwa €CC
stcOdzm ¢ OteBtsC M dzdtetso Odedw (MddaelsjL HE

CdMmdzsls, cdz¢t CStsdzj 56 j dzj L ) ,
L) Wsddd)iovjjns (§fJjted detsfn tsHdztskz e dzj tol
sBd3j dz MJjteddz®, cdzdyddzO, d3j Isd tsdzd dzO,
d) Om¢ tsteB d dats o1l Ofrdsipdztg I4sO o( g j DL y d
tcsco OdzgdwY HtotsdzddzO d dzdL ddzO o € tsdzdzOG §

Voddzyd i r Wk deSwy ik il s alOEm] 2@ St
sOdzdL Olstese qadgjsls ©WH MOoBHAIS Wit

tc OL dzdisu@dsvigz. o6 @ 4 0
v OB Y

drntHMlso s d wWOL ddydw Wjtedsj delstse d dzj Bt

4o SBHMIsO 5 it OL dzd yd w
COOdJLdekzels 1 1dZzME steplsd3] dzls Ols d ¢
By dz" $ydedi O ey@dd o N j
1 dzj e dw ~dd3dyd |Wjted3j dalsT tsB dzOH
s OJ sMYddsemissw MY J ydundydz
&ZOf tcOo dzj dzdj tej O|W j tod3y] dzlsOIlsd o dz" j

dL dyj emw Cdzj s€ On ftotsn SH
Azt - e

dzj tOMmMatsHEZE IsMw  MGdtsmils: W j ted3zj dzls

e JSOd d ey O ydd ey figiz dzd

vjstedd Wjttdj dsOlde dzsets COOd&]L O

Lo jsedY Adh kO, BsOEEIRY g aydy Jyds
oLOdBEHj2MisodY Y jttdkjdsO | MkemsiOk
yjdaste] WittdsjddsO (W jtdj dzls d frEdhlsto

2.5 jstedW sSth d&zOdzH O, i fdfEaycls ¢ O o SRy
cddziEydtctso Odadets ¢ 51 Wjtstasds jo dilds s dg®@ % ls iy b

25



TsHE ftjotOh jddW foHmseOdoOjlk fistk
Mke MOl (dL ZOYOd dets W jtodsj dals d. Mks
gf J ydqW dydesmils: Hj2Mlsoadw W jtod3j dzlstso
1. s0Is O dzd Is i JiMfdovd L ez B g dals € Ols Pezd L
otOh jdzdj MkeMlstcOsO 5 cHOABHHS fifor o
Hjdw jkmY COO&ddyjMSdd Zyomsssdg O
fmokozo-1-chocham _ E-I#m_:{#namnﬁaumannmn
PocdorNIKoOMYTa3a rMOKos0-b
g . thochaTaeMAPOreHask
E‘:mnq;n—&-qﬁpn#nm
A0S0 o opaTasa ihochornorRoMIOMEpa3a
Inwokoza F | t;‘-'pynmmu-s-t,*.lncljimn

{t dB2s OsO&zdIsdyj mMS OWY It d3iydply | aydzts iy Is
ficjotcOh OBisdD Ish B st O

2.4 Iz B fls t6is jad' W J yslas@ddstsh j 2 Mlso dy- W1
ded 3 ddzd dej MG tsdz' Sddsd Y ted HJ dzd dedz” d3d
EuOMmis ¢ sdf fPeLvsidroat@sdzdsy Yy dzlste © W j to oBj dzls

OB Msd sdzOw Mk e flstc @K dkQ ve dsi) zls Wk YOds
tlk jflecj o O j dzd j Istsdz C®S I4d ofigie B2M IsugiCols
Bj dZlsOtcj dz stsdz (RERRE Mbke MOk

NH,
ypeasa

/
.  + H,0—=2NH; + CO,
NH,

MOYeBMHA

S
I

O0=C

ypeasa

C + H0 ¢
N7 NH,

THMOMOYEBMHA

Hy

[ dBRoB M dz® sdzO% fkeMistcOlsdzOY Mo yd¥ d ud

26



B)isJ ) sy J ydwduadgimEs oL O BsHJ2Mise
dzj dzdz' B3] BEU Sd3J L5 d3 Mz B lints Gy Pid Ragkdef
L dHdz" § LDaly dath & d MfdaBds OBy, (

ooz f s OW Mmikzse MistcOIlddQ e dif thzsy & Wods P
SHdsIsd] dr j tcj OCydd M ocwkzf f ts2? mMize fr
(tc d ).

H coo dymapasa H '-’FU'U
ctn + ko GG
o0C H 00oC OH
Pymapar Manart
H H tymapasa
C=C
°=C ¢ HO =5
o0C COO
ManewHar

tdRAe o) sMY J ydw dydesimls' O W J d3j dals O ¥

o

2
(I? H2(|3 -0-C- R4 MaHkpeaTuyeckas 0 HzC OH
nunasa
Re=C-0-CH o * 2HO — ~ RC—0-— CH
HzC_O_C‘Ra HzC OH
R{COOH R;COOH
Tpuauunrnuuepon 2-MoHoauunrnuuyepon

tdBe | tezf f so OV Mk MistcOlsdzOW MYy j ydwdy
f OdzS 6] Ol QILIEE OV oz

ClsoOfr Wj tod3y dzlsOIsq’adzISGls COlsOdzdL O

ANjtodij dzlsOlsd o dzr 2 € §ls Cadzd@ ¢ d3tfrHlzj B2figridisteoUiAs
dz' o3 yJ dals e s@E)(W J tead3jLdzlse O Is  d L d3j daj dazd J
Wisted3d telz § sz o f Iss@idzr @ sdsf dzd C . | Odz
qLdzd dgv jIs Mets¥ Code BtedzgOyde, yYlsts B J
e OC Bd @p). ( | |

41 sOffe dzd X § dedd d ©ted | Sels Ooygozts fffidss) fiis
Isd o dasjedalstc © W B)ted3j dzls © (

27



1L OB tcOL 5o O dzdijlz Bl INdaigiiSEs & ts a3 dij-S ) O
Ldz O] dambkzydiss Odzdzscets Misslse j sls

N+ SO % SedkOoydw i O&ls ddsdeOk Oy j dzlsis W j
fMfseMmMisolkzjls HJMIsOBdddL O§d du lsftgc EBigbisds dpt
5jCOdedj SdddyujMSs?2 tjOSydd d @BtOl
Gz dzj MsOBddz dese of EBEBEREES NE W tdj d

V1ilsoOMmYy O € By dgd MGotsB sy HJ ded J &
OClkdodzsets yjdalstcO W jtodsj dzsO. | sEotcO
flstsw dzd j .

E + S - [E-8]

t dBEC O W jtodsj dzlsOIsdo dzsets ¢ OlsOd

jdi3 Btsdz hj dsdzj Sz Mke M PHEO GB
dzj tcds OSldeOydd ((0O0), Isdd o
Bj dzv 8 Is fo S\ ts H dzlz ¥ts daddzjieta{ 5O 8 Is [ C
F { dzj tees Q @R BRS @ sdzj sV O@CIsd e
dzdlsj dz' desj StsdazdyjMmlsets ¢ ddaslsdyg
Sds oM jMmlse® HM g8tz Bizgegade | o
dz'
d
©)

= Q. Q—.
o <

T dzptedzed O { dzj o dd d3i Y HIB ddnnt
B3 toj O j dalsfsdsL 2@ WJ ded j " PBH s T
~ SE&f dgSintster ji §tojfo tc@" Qi) H
Mf OHSd HE | d .

TFLwgITrog S

O T F-T

Ea HechepmenmamusHou
peaxkyuu

Ea thepmeHmamueHou
....... peaxkyuu

{ dB7.Cdzj 66 jIsdyj mMsc O
Wijtesj dalsOIlsdo dzs?2 d

6 JCOJ 2

28



OdedL 57 % jtedsj delsOlsdodzscs € Ols Odzg
1. s d fedystssiattls O ¢ j td3j dzels Ols d o dzOYO- OC ks
e

(

dzd L iz W LO fudl EyoOmlsdw o ~dddud
Ctolzd {f Hisdzetster  OCyjfltster f totsls-tsdatso
sdetso dzr d3 d3j =~ O dz(f © diffstezs t§ ®RIstO ] d W s 6 j dzO

2 . s s Odzj T OQEER dziz ¢ dzj-és W d dz
L OteW H) d (c+e OOtew ]
dzj dzlsdz" = MoewL j2 d&BiYHE MEBMlstcOlstdy d
dzs?2 ckzffts?2 ORBJdsidhdslsdsets BMisOIsS
1 od 3 W J tod3f) dzBts8 Odzj dzls dz' & OB P izl @pt$ dz,
~nddislstcd f Md dz.

1 OadMmMddssMmis! MEtstesMmMisd W ted3j dalsOlIsd o

g CBtotsMmis! W Jjtodzj delsOIlsdo dets?2 toj OGyydd

Cbdz Wjttdsj desO, Iej BYag@igk o © sdzyj dals

Va
Cropocts { ONTUMYM
(pepmenTa- |
THBHOI !
peakuni (V) 1
I
1
1
I
- |
1
I
I
1
I
X\, C
1 -
. 0 37-38
Konuenrpauns gpepmenra
CkopocTs
peakumu
nencuH amuna3zsa

0'.
*
- L]

¥
) -
- -

4 .
as® .Q.-

L e L S a— | T 1 7T
1 2 3 4 5 6 { 8 9 10 11 12 pH

Km [s]

t d@B8) 0o dmd dssmis! ﬁJCBtGBfn@qwﬂletsdwwzﬂ%@iswmdm
Wi tdgd, Isj B jteOlskzter, te1 MtejH' d Cisdz

29



j] adecot 4

Vf CARC O¢surRANniffgvlrRy [ 1 .
fATROIVI8TRRG LT[ ¢ RC.
ARSOARC WRSNWJut ¢ Artfrrw

¥ jtodsj dzls Ols d o dats
o thGdSJdZJSG

z dz% yd W

d 2Mlsodw

COv ®BsHJW dS O

'_SIQQ"E

fmisd ydz 2 u’te

C dz cfd315HchGdzisfnlsq’Q O, sdzida HaBdzdide ©f dzs
Wjtcdsj delstse o d3j Hd yd dzj .
sdkzommdWwde Oydw d detsdzj dz§ dzOlskztc© W j to

[ Jeokzdzvydw MmMEstsmisd W te=iyxzlsjOndsfos ddas

L k) dzj dg SBddUjMse O BsdjSbkd ¥ jtdj d

sy daktlydej dz Mk MscOkLO d S W,

L R4 dzd ded § lsizf G JOfiF0OEA] OCIsdoe detsfyls d

0) Oddsfilsjteduj MSOW tjckdvydw,
B) o] ¢ Lz dzwsyjqdrS tmejr deiC aLOq’d3tSH42fnls
ftedmMjHddj dzdj tjcebkdviststedy & B

-OfMMsydodgmsydoydy fteslstsdii tetso W

9) CcoOdzj delsdzOY Sdasdyj MSOW d&sHdWd

¢ ) M@ ulzs @ tc Odzd Y Jo etz Bizd L .

RL Bjdatfjj CStdzdujMlso O dsdzj Skd W
ed Bjte: odzdwdzdj Gzt C € Stelsd @ d
te d

00[\)!—‘5"‘

W d
woJ

H
[ sMmiskzy dzsmis! dBsdzj Szdz Mz Miste©
d3d to: mMkeMistcOls BEMOEZSOYJ SOIs

30



e e
/;;namouumbf npu oﬁwaom ﬁ namouumsi fpu eonoda&

pexume rnumaHus yeroeeka yesiogeka
Benkn-hepmMeHTHl CUHTES Q ..
[TOKO3bI
[MIOKOHeOoreHesa VHTE3
benkoB-thepMeHTOB
[TOKOHeOoreHesa

MPHK

MHPOKOKOPTUKOUADI

td®Q RdAdHEZSYdY Mddalsj L O W jtedzj delstse ¢ dzs €
fsH I c SsCstelsdStsduise ftod ¢t

lenatounThl \

oKcanoaueTar
Mpw ronogaHnm
T OKcarnoavertar
cyocTpar angd
nepBoW peakUum
aKTuBauus Ty
[MIOKOHeoreHesa
r LMK \
oKcanoauertar — cyocTpat TpuKkapboHOB
AN CUHTE3a IMIOKO3bl \ bIX KNCIOT
- &«
{
AblxaTenbHas Lenb

[NioKo3a T )
ATO i

{ B0 RLO3jdzjdedj HBMskYy dshisd MkemstcOko0 &
sted § Ot B GddAydet§ i @O jA) O sydlsOr fiod ¢

3. RL &) dzajOdeffjlsdg \CjG)E 52 OCIsdo detsfylsd U
0) Oddsmlsjtedyj MSOY tjckdvydw
s0C2 Isdf wjckdvydd SOkOddlsdyj M

Wittdj dlsse, k Coltswt' o doijjlhmv Qddsi

31




Med twickddkj k" J WJittdjdls"™ de&i ffbB dzj
dy): wjecbkdvistted 2 ftosbs®kjite (MBHJ
COOazdIsdyud MEd?2 ftoslstsditc edii)H j oy d s

HeaKTUBHLIN (hepMeHT aKTUBHBIA ‘beP"’e”T @4— cy6erpar
' acpdexTop
' —> 7
J C — ES
- depmeHT-
\ - cybcTpaTHbIN
PeTYNATOpHas KaranuTu4eckas SOMITHERS
cybneaukmua cybveauHuua

C annocrepu4ecKkum

LEHTPOM C aKTUBHbIM LIEHTPOM

[ dBL ¢ dzaeshis) tdud MEOY t©jekzdayyd©

[desedj OdzdztsMmisjtedyjmMeéd tjckzdzRelzj o
ot Ctststf j oPlzdzsfipsfiled yj MS OV o O6 Iz dzw
BO. lwdmsjHdd dd Jdedsdbsed-¢ (
Wittdsj dzels®@ € Mk MmistcOlst
sdo Obste® ¢ Oddzsfls,
B §mdgizwMmise dj §4sdaW
, Uyt ftwdeosudls ¢
dqugOW m;ctwquw \
ddzisy sdud M&dm ftetsyd MMse
s § tzdzg ridztc o @ ls'sYEZ C Is s d3
Jtetso Ols! Mmw de@BP.dz' dz" &3 Mk

3T T3

0¢
R ip Qels
O

sscn%\
O o
2
=
& s=
O, ﬁ'q_ ss
;]

4

t B2 ¢ dzasiisjtedyj S Oow i jsadg dgdzy dizv § e jsta dg F dizlt
6j OCyd2 (Y) d dOyOd d & fksefmist

B)J ddzdzv yd s jedgCasmY dzd oL Od d3sH j 2 Mise d
ltocisjHddzgj dedj tjcockzdzwIststcdzr = B Jj dzE 59
dzd dzOIls y BB L. j , | Btecddsdz 9L O diZsH j 2 fidso Iz &
tesdz dz0 d3j 3B e Odzj S dzjIsCd, -tspwof kgts,n

32



stster 2 o dzdw jls dzOB K dzWidd .t toldpQifdEte s jon t5i s s
ubd -fize ! jHddzdy. s saipg)fSldys tes totd dzsip O § L
yqds-sedz¢ 0 dz0 flkzel j H dipizdey "J HA] dedOud3j delr Ao
gowWL OdzdzOW-mips I pvd dzddJyO© OCIsdoeo qtelz jsls OH
cOW dL disdzj Ckdz ¢'Aydnfddzls j L Jtslzj s 3

¢ ts to asts@)

\ B-agpeHopenenTop ApeHunnaruyuknasa

G protein

1 > 2 * 3

tdB3 1 tdimtsi Hdd defgs] @Y cizjdevdyjtidsdz  QHQ dzd dzO
litBteOL 5o Oded 4 € tstelf wigj i€ B vejdnibighedy) JWH  dzd y '
GBj &S O d ko jddyj dadijoCfigtdte HOmyls or OSRE j jtias] 1z0 Is:

d fmddasdy L 3", 5" yoéfa

-oMMEsyqdOudisydoydy § esis s dggle S to diidg
feslsy d dzl dedg@t) . ¢ @Hwdmizlmisedd yof a
(PKA), fismistswh Ow 8 yjlbHe jq S Os©idiisd dzg
Cjekbdviststedy j), HdMMsyddikjls, dqshe
dzd yr wotsBtsHA jC G OlsPHzIs §f g fizd y fodzts2e dzw
Wstedis?2 f teslsj dsdep@laPdz@ s ¢ j do d3j daiEBls § 9
iWshY sted dzd telz s Isul gzlz Bt € dzj Is ts

o k5o Odzj délddadiivy J MG OV BSHIW IS OYdw W j
AW stcd dzd icts® OEAY § B3OV C 59 Odzj dzlsfdzO W
WdQOudW O degif d2ts CffifisddddsCaday s 2[\f Zlsji a3  t
dzd v fnlstQLIs&ﬁglzhlJfr]lsadeJ@OW w J ted3] dzls O d3
(tcd®.r J Wt sted dzif 5B &6 O dzd g3t | tslsth o tf Isizj dac
W te szlsO fied Hj2Mmbe dd LB s josisf4
Bizlsr  OCIsdoe dz' f teodO didts[fn W( tsctaddddg iftstirls) g fisdddzls
dz0, CGdzd S 56 J WS figWftbtdaDFZzOL @ ted Ms s § dzj dz

33



gL &3] dgv jIs CdeW stedzOyde OSCIsdo daetsetd-yj d
sduj MSOY OCIsdo dztsfls! W jtedzj dzls O.
UMKNUYECKUn
AMP
O

r o0

@
L o

HeakTuBHasa
PKA ;

= '@

/ \\
perynatopHas HeakTusHas KOMNNeKc
cybveaunHuua Karanutuyeckas umknuyeckoro AMP aKTUBHbIE
cybveanHuua W perynsaTopHbiX Karanutuyeckue
cybveauHuL cybbeavHuubl

tdss rdmmsydoydy fuby@) ts9g Hoplsj OCL

G)OBRd ydz" 2 (e Oded yd dedzr 2) ¢ tetsls tsdzc
g judWqduimedy Wjttdjdals™ tshizh jdilse d
stso (dzj OSIsdodz | dhBsdzjSkzdr ) fzlsjd tel

flowtiL j2 (GSHds2 ddd difnSsd Sqdr) J
yd fd ®&isipdeh)(l MisOs h OW Mw yOMmils! &-j e
il CtdW stedgOydsdedz | § jtejMistets2C de ) |
scO. lwddjt' : fslsjsddsdyj NS dg- % j

BRj dels O, dzj Stmistster j G Bteds

SHmepo-

0966660

-

rekcanenrtuvg

TpuncuHOreH Tpuncun
HeaKTUBHbLIN aKTUBHbIN

tdBs ltjotwOf hHddbcltd o OCIdody 2 Ist
fllsd s wodbidusis) sddL O

34



RdzG dBodQalief § W Jted3d dzglsOIlsdo dzts? OFC Isd o dzt
R dzG d B (ilsasjte™ | hlso O, Mmdedy 0 hdj OCIsdo
BBy nOdzdL B2 Hj2Mlsadw tw©WOL dzd yo¢¥ Is:
-CdeS o] dzlsdetsy d dad StsdeS zZtej dzlsdztsy
-BBtcOIsddiitsy ) dzffdzB fOF thigo Oded J .
[BtecOlsd &3sj d dzciddeddctaftBod@sdiftc) o W L dzo O |
stsds MdzOB "™ d3d dzj S s Odzj dzlsdzr d3d Mot W d3
B dzZls© fted tsftejHJdzj dedzr =» EfmMdzsedwrn. t
-stsdzS 2o delsdets] Bt Olsd gtz ) §{ded §f B H& 1s

W j tod3j dzls Ols cfpdddts 2 otd JL@COdzdztsj Mo w L rCo-Odzd
sdodz" &3 yJ delstetsdz W jted3zj dzls©®© d ftoj fwisils
M MkeMstcOlsRBNlsr L Bl OdOd@se Mikzs
BOdzts dgfodzc d B d Is s t6 W J ted3d dzls © mMkz¢ yd dzOIs H
MstckzClskztcdz” d3 B WO EOc B U dEREzHIs O (

-1 4 S 5dzS 2t dzls dzts | sB tc Old{digisd B dj Istastid. BLS |
qizdsH j2Mlsealzjls M W jted3j delstsdz dzj @mlsOF Is(
RdzedBdlststc MoawL ™ 9 0j sy M Wnkziedsjsdadsddz
CoRf dzd C-sB GeteOL 2§ BMEC s dgff t€ef @) o deh J to-
d3d dzls dzj M fO=[fAtsEHjj d2 Mds s Ols ¢ Mt gigazpls € @ |
mMtsj Hddz] dzd W JddzedB dIsstc© dL diggdgd™sdlds tsfipo
MeMistcOIs s MlstekzCIskte] dzj f s~ ts5) (.

CYKUMHATAETWapareHasa -
) 00C\ M ean "00Cy *C -00 o
i CH e CH T \ —l—-
g'-—"" | L l %}__, CHg
C=H oagh CH & /
_GDCJ{\H ':'C“:/' Q0T
CyHuMmat Mymapat Mancuat

[ BeS kS b dsdesj] GBLOIdEs] ddzgdB d st
k¢ yd de@isnj jd@dd H B3O dzts dzO s 5 o3

1 BB OIsd d3ts § Jddcdazd bisqd Oz ] Mo Ot r o (
dzj dzlsdets fy W jtod3j delstsdz. { OL dzd yoO¢¥ Is:

- ydwdud ME sy dzj sB tc Oilsdfdgisg B (itisstaf B
Cdueizjls tSftjHjd]jdd J cizffr OSCIsdo dzt
ddzOSIsdoadtelzj smw . f O 6diizls BicW SHMIJQ IS, 1
[\ ctezf f Odzsd MjteddzO o OCIsdodzsd3 Jjj dzlst
Is d dzm ts dzd dziteffI8).tc OL & (

35



T Cyocrpar (S)
s Z

Gepmenrt (E) ES kommnexc

s
.

\J \

El xoMIuiekc ESI xoMmmninekc
(HeakTUBHBII) (HeaKTUBHbI)

td. 14 SdeS ke dzlsdzesy BBtOIsddisy ddze ds

Ek O—CH(CH,), 7 XG-GH[GH;,J,
+ —L H—CH,;—0—-FP
ﬂf \D—GH[GHSII H 0 O-CHICHga)q
aKTMeHeIn hepMeHT  guusonponundTopdpocdrar HeaKTUBHBIN (hepMeHT
tdﬁi g juydwdud mSé sy dz sBwOlsddsy ddze
\dJ Is d dri bis gizif @z ' HdgdL s tetsf d dzW IststeW 5
1\ dMfdydwdud mSsd dzj 58 60 lHdadslis d § tz
delsQo[tGIzJ 5 tftejHjdjdde j] Gtz tco d
34 dels d dzOS Isdoed mwnw&dlem@ﬂttm(ﬂ(gsB@M@@J
Wojtedsj dzlst , MOHW s d @ vOfgzd fyigedsdddztC dts s O Is €
C @ J tod3] elzshp). (

36



SH +CI—Hg‘©~COOH T S-Hg*@*COOH

n-xnopmMme udeHszoar
pPMepKyp HCI
¢hepmeHT depmeHT

dMEtsy dzj sBtcOIsdiZssy d da

tdBe. 1dmfdydwdy
stedj S kicd2e j dL 50IS

{-r

RMYdz! L so Odedd WJtedsj dzlstse o di3d Hdydd
I T Hjdvels dzOf tcOo dzj dzd vdisdEfgtf 8 dz\d3y B8 of Q d
C dzL d d3s H d O G 'tz filH i @ =@ COsig]o) dzts M Is d W oJ ot

f dzOL dsr Ctetsod, dBsyd, Mdzsdr M Ysj-dz’ o

dzj o O tzd ). (

KpaThoe yBenW4eHne aKTMBHOCTH
()epMeHTOB OTHOCHTENBHO
HOPMANBHBIX 3HAYBHUH

0 24 48 72 96 120
T Bpemsa, 4
Wndpapkr

MMoKapaa

{ (M0 RLGj dzj dzdj OC Is cho dgs figlsde sisiStg o S dplssm ¢
ftcd ddz¥ OwClsj BISS OEHO

CdzL dlsBjstc Of M sdz! L s Odedg @ Q e p3f) lelzds js o
fim j dgdzr & MiejHMse. AfGEHjddse s Ot s
dgs sfpw & C OyJ Mlse j LOBj MisdIsj dz¢ dets?2
w jazj dzls © CdqOdzztetsdzd H OL O dmf sdzt L 2 IsM
z dzz jazq w fsHod)y dzesiIsd MEmMlsOetse, ZeOM

37



¢@zjoLo d

H J detsdzzC dzj OL © Mt ts¢
. ddzOE | dz0L O
z

s¢fdte
fteddd dzgv j sfpw  HdzWw tsydmls
Ofls S ts

Isq’LlsaMDdz.dzf: Y 9 IsCOdzj 2.
lteddzj dzgj dedj ddzcdB dlststetse W j tod3j dalstso
RdzcdBdlstster ftotslsj OL ffteod yfngﬂﬂlﬁtk]“”dzﬂ

wo fpdymrO i OCIsdeOydj?2 HdhjeoOtdlsj dz

fSHY J ZEHBBYdets?2 3 jdzjL ™. R Gq'Bq’lslst(;f

Hdzv  fded y j ded™ ddalsj dzidoe detsfylsd tcodph j f

~dzddz0O d ke jdzdyjdedw Jjoets Ctdzdyg Mmis:

dzgtc d Is O = tc O H drCdizcdAdBl(AsAts te ' dzts dzts O 3 dzts 5
51 ftod Mmdedy Jddedd Mddzlsd L © dzj 2tctsd3j H !
Cdhtsded L d3g . R dzG d B d Istfstis] o tc@dzd®df 813 JodzL d Wt
fgdzg dgwsIs COC Odzsdedtf jtlsjdzL Jodetsy Mts
skzommdW S Oydw d desdzj dzg€ dzOlsztc © W j te
) Go.j os Bldfinfhhdw 6 W j tod3] dzls O
| M BGts mMtse L O f tcd dzv dzO mMtse
yds WJjtodzj dalstsoe . §G>1Hfis-d3lz Y
CdzOmMMdWw dS Oyd sdadzr 2 tzts d3j t
| 4 Is dztsdzd @MHaPT@G d & dzdets &5 dzts d3d
htoedzj dzls© (Hjdzwils 6 ISYH4
|tQGIstjistSHGIMZ@@T@ f sHGC ZOMMr L W § t&
tcdqicsH] OlOSCEZJ BBs2 ~Bd-di3d Y
L § @) Istst et ds@ #n yaf Witedth-§ s H
H J
d

or gIar
 TOO02go©

QS

CRe=EgIO0

O30 =N =s—wFO~ N

i vls 5 SOwOSkjtk OF

P O3 Tccag N
- T =00+ go

Q,“ﬁ'cl;

CoW jtedgj dzls© ( E2lstsydzy j

(O«

O
gw W jtod3j dzlstso :
OBOISq'lI’[]JISflq{QdZ@JfI’]dZB mMtse toj d3J dzdzts 2
Wstedsz dalptie Zf @9  dg®dg dz@fizy € Oy |
d34 dzlstso ( ff totfidsjStdyd HAAE BIdZE dB' O L Q
Odz! dets] ( cO&BBSNY @ dzd O L Ty diEa( d o |
Z{f slstcj B dzv j Isfyw Yyoh j @ ((Odzof
d dz, Isteo[i]’fr]o[dz). R datisdOH @i tsCB Odz @O ) Gdp
LcORtej OL O, OB &zOL O, dzdf OL O.
OOCIsjtedMmMisdSC O CdzOMMBse W jtcd3j dzlstso
rHjdwels 6 CdzOmMmMse W Jjtod3j dzlstso :
[SMdHBj HEZCISOL T
stcOdzW J tcOL T
] JHteBdzOL '

GJm|¢—’
EE%Q'_:U:;q__Q_. x -
o =0

c »
5
S o,
n@
'O‘Q

g=5 =g
5"‘3—

oo @
- T T T2 e
©)

38



0]

a3

G

CdzOMMO Mo ts M iswjsts ] AstiHsh dzC
dw 5 COYHBRE ¢ dZOMMEz § 4 tcds.
StcOltedzsEts ftOCIdS RO 5 E
dH GijjHddfjldids ', € Ols Odzd L 'diaslz & h
MlsOdzso dIsj dz' dz" j tej OCydd, Jiiea
fdzj dzd v . frECdismjls j odgLIsodQuditis jte: ts daste dzts ts OLC d
cdtsd®MdHB] HEZSCISOL O

| . v pe@&dL dJteczs s toj OCydd - dzj
MO tOL dzd ydzr = Ol sdiits o, Ctelzfd
dzed j: HBdestc ctolzf i j o] REMJP BB e
J

[ ] JiHStedmDlrf L Jtclzs Is tOMh j § def dzd
dzts? Mmewrd o MmMkzeMmiste@ls jMmoa(wL® 2d M Sodzs futg
12f . #dMmlsj BOIsdyJ MEtsy dzOL o Odedj: j GdH
BOW ¢ lcdzd O dZzOL O.

| V. [idk@IlsOdzdL Jqtelztifs, BOHINC' P HHtclr e dn
LJ2, O IsO¢Cyj ®BtOIsdd j tJ OSydd s
MisteOlstse dzj e dHtesdzd Isd uj ME d 3= jdds; iy W
SBOLSoOdzdj B3 Hots2des?2 MmowirLd ddzd f &
tcOL ter 90 HoBAdsS?2 MmMovweL d. ¢ fif injstfj dizOjsdfry
Mz Mistc OlgizO W tsdsTadg qfidLO0 .

V. RLBEBEFOBOEJL qtekzet s dqLsdj tedzj § {t
zOr BHdB?2 &sdzj Szdzr. wdMmilsj Gz QLM S |
p0tls Isdf YtojotcOn j-trthOdzh dz@ iz df dRjis s 1y
JdLsd3j tOL O.

VI . [ JdCO@s0dzdL dekzels ftedMmtsj Hd dgj-dzd §
~nsHdzr 7 MEeMlstcOlstse M dMmyf sdz'jlb by PO d &
mewipph (ddzd Hilze dad idsQSdi@usidag gpl)s.)

Mk MistcOIls 17T dzd dn@xB@).IstcOls 2

lticddzdj e ~OLOSIsjtedMmMisdS d € dzOindgdd- W 4
Bd ud Mm& g n 4 0Cyd?

| . [ SMdHBj HESISOL T

] sSHC d&ZOMM H ] ciqHjotsdjjddOL ) COSOlzdL dt
ydd ] dzesmMO fteslssdzseo d L dzj CIlstetsdztse

0)akO! tsEdy JSOYjMlsaj OCYjfbstO
dMfsd Lkl fosd)yzsyd 2 Mkemlstols,

39



t OL dzd yO¢¥ Is:

ldteidd dzr Oo d fnd d3" §  Hojdc),H todsfg ff wARE b iz o Is
B3d dzls™ "1 firddal s gHA COBQERA ¢ OMIPDS d3
sdyy ME sy dzOL o Odzd J : Hisdzste 1 dzjsTdiite s dz
Histe ] @G Is

COOH (|300H
|
CHQ CHQ

+ HAOY = > 1 + HAOH + H*
CHOH ManatnoerngporeHasa C=0

(uMToNNasmaTUyeckas) |

COOH SOOH
&O dzO Is 5CMOdSOY]lsOlk

gdMmisy GOdud Ms 54 dpQhiLLATHETHIS t6 J dpAzEAEsO

t gL mdd®dyjmMScovw ©jocydw, COlOddL k]

H O H O
d("“’ ot [ ] ™
: 2 N W
’12 -2H-2e 'lq
56 d ) dzj Wiask®Ods O o tsf)fls O dzts off osjteddgiaX
C W j tcdsd dzls O dyqidz0O C W j tcdzy dzls O dgdidzC
QO oF ddzdor Aorn"ddddr aq’)

[ d#2 [ sdz CoW]'edgddals ter A @l Odzd L J

ANdzOo ddetseo " j H Jted #B)e s Ajnde@L&ts Y (¢ tcld3j dzls
ANOT ., AIfg Oy d sz ©d S©dsHp)dad d ls j(gBOIs d
Mets] dzOL 9 Odedj: HBdatste { dzj S ldst€ thdjsis to:
Hiz@IO.

B) L @sBdz" J] HJGJdHIEBG)jidEIls O dddts I ffpdzrs 5L
desf) ftoslstsdese d  dzj Slstetsdatseo  dzO@ C d M

ke MisteOlsr d ¢ jGcj Crifpf Sdp GHASESEHS B |
AL e P ediis) BOdY) MS B dzOL o OdEd-] :
yiflstt | &S BEsa@gion 26 Is

40



COOH OOH

| C HaTae reHasa
o, Smmewmees G
CH, /\ H¢

| COOH
COOH AL ®ALH,

k¢ yddzOols Wl Bt

ddMlsj 3OIsdyj MS s dzOL btOAgd H 5tz o] IsiZ
td#E mdBdud MOV Gie@f O, MOFPdePisH j ¢ d !

‘ R ®
2H'42e  HC N”,‘;" ‘}3‘
-2H"-2e HC N
@
ts € d ) dzj Wasiz©Ody © W OB jteodg
CtsW j tedsp dals O dsih dz0 -l rdarbay i
(nf1ddzd ¢ ) (Af1eddzd o2
s t(td CoWjteddjdadsse Adr ddzd Af

CHOH CH,0H
Gdz¢ CtsL sts5€

. HAH
} +]2 > - K on g =0+ H0,
A HO
HO H HO

D-G dzt ¢ tsdats dzOG [k

D-c dzs C sL O

sdflsj BOdyj MO s 260 HErtz S dHIEElsOL O
t d @5 mddizd y4d M Ow tcj OC gaf '€ 5L SSBGIS Gydidi 1Od tsi2

41



] ad G o5t

IRJ[T A1 RY[®s [ URIRHE[ [
{srRe[ RO [ 21 L Jrstusryftrit L1 ¢61 R
lRpl dvd, ArRs[] uvtfrlszadm 18(RE[ [ U,

{sRe[RU[[?21 [ Uk Oy Jf 4

ANfanftRILT O RY

dz dzy Sydd:
r Bdsdscduj NS e sd msa.dndj dd v,
& lsj dz' dzEfjdzd e js® O B S if Jekzo Ols O

N =

>\£9ﬂ-")4—0
anlﬁ

=

azO
0]
d
¢
dzv ydw .

OfmMsdj SdMmMzttesHO o d3j IsOB tsdzdmrj ME
dZCI'W b U A.

nOlsjdz dzOvw ygj ! : Mistetsj dzd J , ~n Otc

BT 2 C Mo ,dzlsC M WS o 5 o O dagl ¥ |
s

f

fn

& S Oetdse & Cdhdslk: &dsds
a. fn

» C
—‘O‘:

¢1
-

eLdedY d Wehistdddtiss OdedW .
Sl dzj ey Isdud Mé&dd MmMemisswddvs- ©0O

o))

Cts
dzd
d
ddzdtetseo Odzd v .
Bd3jdz 9 jfh jMmise o ttecOdedL o3 Yt dztso |
s f S0y Grpifusadelod® | f dzj ded j T daisty d'
Mis OO faddmdizds j L MY § ydw d ujmiSo iz Mmd
IsOo dzw & h d jd3j 16 © B 1§ jEffinjdaPd O dzd L d tc t££0- O dzdz
d d3j sOBtsdzdL &3O
-l dzj 66 ) sdMmg@8 Py dedy CdzjlsSd ~dd3dud
mMddzlsj L s9,

-f Z2OMisd U H&®yL diGOSC o dtsdrfsg HelrtzE O C B |
Is. 4. otMmMMmisOdzso dzj dzadJ dzj ftoj tc" 9 dets tc O

-ddelsjL d ©WOLwk" jddj B (tsd3tsdzjddfb dz,
fr]UJudequn‘idn Cdzj ssydz = WikdeS yd?2.

]l tsBd3jdej o©jh jMmlse or Hjdzwe Is:

-9 dzj N de 2 iPEAZ ROjIs o Mmisvw { tetisyj i
sz g dzj ded J fdlsOlsj dz' dz" = ojJhjMmlse, o d
42

Hgf"

fr)
S
)



odej Ndej 2 Meinr) d fFtesydmm" HIHA] B
hze MtejHlz Ctsdzj yde Al ztEtddas € I MledAas @ D3] o
oqdqdzO d Hte. ) ;

-sC Odzj ots?2 (odalzlsted § dzj Is tsydz 27, i tdfets 5 d3,
Czplpls' Hftosy] MMse COLOBGdJL B3O d OdzC

[tecOdzd L d3 yJ dztso j € O tstlsif telzdleo @) Isfipdr i ldnj
Mej Hs?2 o jh jMlseatsds d 1 dzgjteedj?2. Is-1{d
HdzOd3d ¢ d: T PGPS, ey d3doda) dzd 4 ) &fBds H
oH L B daj ded § 1 detbOdg] def dzgd J b sz sl dp@ "
Isj &3 j eOIskztc O [ Mdzd @G slsted yOlsj dzt dzOv
odz des d Moty HOjIlsMWw or Hj dzj ded J
O¢ydd) . (Mmdzd oG §odtsydlsj d dovt- ttj
fMiskzy dzj dzad d 1 dzj tc cidtgc t® dadfmefimftsSi fifidz dt¢ josaRDd|
sts MdMmlsj O dzO-HdIsMw o o detse j Md(d.

Cdej tcdw, or MosBtsHdoh OWiw 9o JBHJ
h j Mmilse sy jls LOf OMOIs: Mw o Misigls Go j
Bsdzj Sdz 9 GCdzj sCOR yYJ dztse j & OBO Cutd=i d j
Gy MECddid Mj.HudpdafvtfBtEd cdHtedzdL
Bsdz] Szdzj o' MotsBts)y HOJ ISMWE CLOMHG/ el o B s
Miso 5 dz0 LKROE G sis figs d Y J Y digk to* sO¢C di&- o j
COmn Y dzso j € O:

"MW s desdzf Jiezo Ols (ftedld (8 tc &) &5
Ctoj Oldgllss (fted CdHEsHOLY ©¢ @ gk df
-dbun (ftod cdHtsdgL 3 © ¢ Ogzizists dzeh) .

14 ofd MjHdddddw, MHjteyohdj W
BOC et e dyj MS d kg, -6-2EHYLE O] 4 todde Y et
Hj dzWv j3s,Mmy C UDdz/dagts W o dzv j Isfypw  IsOC s ds.

) esyj MM’ COkOetddL BO d Od&OB SdzdL
fise sds d twdPecd b ey, o HIjdvdh OW
sOIsjdzt dzr = 9 jhh jMmlsea, OCCEkBzddtek jJlsw
Lj2 WwsdjSkd dvar, CohkstPkie I dinsL @
OL dzd ydz' § deq(H)f) , e @reEls { (ss5d3 dLHBJ BMYc
OrA. [BdzjSkd dr A odsige ds e@uzn 5 tc g
9o0dzedjd3 1 dzgjtecdd HdlsOIsjdzt dg = 9N jMmls
ddd r 9 O Isfpw yYyhGdesds ¢ v A

43



Jé) . . .
5 § o &j otz f d 7%« B AR LAE -+ ate

hox L

-B L T

T R > q) ] I S —" - -B

o 8

O] m

9 [ B B 1 o

o] B

G e SUOr AT 1 ©

g 212, N 3 0OlOC s dsj ¥ b Iststayss i ¢

Isr

(G dz¢ ¢, 0Od9] dzts & d,fy dftislsiz d ) dztg IsH.)

t d We gowyL !/ ftoesyj MmMtse C OlsOB tsdzd L BBO

e
==
2

=
g _=

¢ Ayt fs Yo U 2f
siRodduinToY RERRSRTHA
. T gOBBIO | | 808 Bk
odzj ¢ Lstsqx“,[j::ﬁjt mmdssbdm ¢ ow
| 0Btk Q . ©0BGkLO
t @ AdS dbrdnsa

C(Oofdsdscdyj Mt ¢ dMdj ddw

I T Hjdvels yjlsr o] sdsodzr = 1 010
(tc d #B):

| 4L SOff sdzd d3d tedz | Bsdzj CE2zdzr @G@BOMdEEG § Hzt
Bsdets dzj tots o

N1 sOff tej otcON jdzd] BEdetsdzd etseo o § dzv -

o Ol d -Spygifls)d, dz

44



MLsOECdmdzj dedj Ovyjlsdd dgsets ©MisOIsS
CdMmasls,

VisOHjtf' §jtejdsmMO  dzjSktesdse- ot
Ists~ tsdeH tsff fd k2 sBfipisPd Muftsizls § L § f o jsis figwiz" ¢
| B o dy  f j to Qi dgeshi) vesER O ds e Odzd j o5 ! dzH 5 G |

“

L G dzj a-iSHr
|

————=== ==t kg . =======

{dM8 CkOofr BdodscdyjmMSises ¢dMM

&dlsjd desj HjC OB S Mg ddcss Oded
&dlsj & dzgsj Hj S Otce 5 G ez B dzd
Bissosdied?2. vEO0dhfstls ofdthk
dgfs AoU) G5B 16 O cadzs | {16 65 MlOusAEiSlsip s bt
N feRsh & MY fydeiddzsdegdss @ J (d] Od3:
mogggpnm.

mMdzdIsj dz' desj H j € Otc ©ts@fd bz © ts[{® @rdzd
Bzdz: sdW j tcdz] dete tlzdb DIs A s 3 HzsE ) J
n ' 3 Witkd3j dzs© d 5 CBW
JdHteBG J &ZOL O (ur A),

fsddzOyjilsd dzlstc OdzinW j tc O

—. O O
S

45



CH

3
C=0

|
COOH H

MexxmembpaHHoe nupysar

NPOCTPaHCTBO

 FOVIOITOD

BHYTPEHHAS
membpaHa
. .. MuTOXOHOpPUU

CH,

MaTpUKC | £
MUTOXOHAPUM CI::O H

COOH
nupyeat

{ M0 veoOdhfsils §dekzoOlO o ®&OktedCf

C|H3 HAL' HAOH+H" C|H3
C—0 - » C—0
| N |
H HS-KoA S~KoA
nupysar auetnn-S-KoA

{ B0 EBEBOEdOY ©j OSydw wCdhmddls] d dsOs Hj

y UtGCdeO[CB@*‘ zyOomisdj & ] tedisdads’]
<I> d "1 MmddBdL B t6j OCyd2 & dmndsflsy da
dzdv‘lza@lsf(ﬁs dzj 5B n tH[fiRs L dzOIs!  (
qiczo OSHj GdHtetsE | dz@datpfds H © 15 BE drj |
| dzls t dwlzo OlsR Jsd ¢ Hzts tf & jicdz® LOB.H j ¢ d H
dqolzj smw miizp NS B @&BE T GdzsMis =(1),Mize f
sjtedyjmMSdid OCkdoOktswOdd d O
W anisthfdzq’tetsa®dzo[Jd3/ HiWwtshWtstcthdzd tot
dzW fr)w(DIs.(DLr fdtclzeo OlsH | @)teidciR)c j dzOL
de¢ stcd C OtcB sdztsodzns € JiNfgBJls f L gX.
2R UanfrJ feslsj COjls o d@OdS My d3dl
Bsdzj € &z dz'-SsOypj,Is B e OL 28 h  j v o Cmlzj IsC
ZdL BO tOL &zdyde' = ®Bsdzj Skdz. (sd Aus:
-ddzls j ctcOIlsdo dzOw (L sOf Bh jeéts fklsd
-o BHBStesHG Jdzjtcdtclze @ ON Gfd s Btc@idls 9 @ azd j
-LdgjteejIsdyj MSOw (tsBteOL O Odedj 1 st
-Od3W d B tsdzd Wj MEOW Y ( fy s¢ Ols OB sdzdf L BO,

46



E-TNd

E‘—TﬂCD—CHC;'-i-\’;H

OKCUaTUNTUaMUnH-
nupogpocear-E, S
E. H. C
. H
S—S 0

AueTtunnunoamua-E,

®) H S—KoA

@\ /wmnoamua-E,

E,
HS S CH,—C~ S-KoA
o
HALH+H' Ourngponn- 0
noamua-E,
AueTtun-KoA

t dBLt J OCydd SCdMmdzdlsj dz@ detsets HJ € OteB t5C fr

(2. | HAOH+H" |
OOCTYMHOCTb N \ \
nupyBsar- cybcTparos R A, =Y E 5 ATO E
paeruaporeHasa o \MpyBaT : \ Auetun-KoA |
(E1) e’ E Lol
annoctepuueckoe | =
| MHrMGMpoBaHue
HALlH + H | AT(D\'_i_” | AueTvm KoA

e

nupyBaT-
AerugporeHasa

(E1)

nupyBart-

aerugporeHasa nupyear-
(E1) AerungporeHasa

aKTUBHaS (E1)
HeaKTUBHas

anriocrepu4veckad +
aKTuBayud

\
\
\
h
\
\
\
3
\
\
\
\
\
¥
\
\
\
\
\
\
\
\
\
\
'
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

t dB2f j -~ Odzd LGdz"dzefyefftc Hoj @I Hte S G J dZOL @se 8 § 5

47



Auvs dsekls dmMftsd Ltse Ols: Mw  Hdzw -iyd dals
sts¢p Y @&, ydlstweOl Y ydtdyr j € dffgdzsls
dzs o OW  CUET) detiSls@zz s Ote Ols Y ¢ dzzls Odsd dets 9 O

mdasdL d3 t6j OSyd?2 yYydedzO Ited S OteB tsdzts o
(tc d BB).

20
H,C—C

~S-KoA COO~ _
COO™  ayetun-KoA ! H20 GO0 _
c=0 GH2 H,C. ..COO
,L,\ HO-C-COO"~ ¢
CHy /1 G 2 Cop
COO HS-KoA T2 ;2 akoHuTasa H COO
UnuTparcuHTasa COO
oKcanoaueTar umTpar yuc-aKkoHUTaT
COO~ o0 CO; GO0
H,G. _coo~ 20 GHa GHz
27 e . H-C-COO~ %4—\ CH,
H-C~coo- 3 HO-C-H  pagHsH™ HAD §°0
aKoHWTas3a COO~ WsowwTpaT- COO0
yuc-aKkoHuTar nouuTpart ﬂermporaHaS?x-xeromyrapar
coo-  HSHoA €O co0™  HskoA C00"
G s o
CH, 5 : 2 CH
('3 o HAmHHH HAS E=0  mo ° roo+HPo. 2
a-KkeTornyTapar- | oy6. doc-e COO

A
COO nerngporeHasblit komn.  S-Ko CYKUUHUN-KOA-

o-KeTornyTapar cykumuun-KoA CUHTETa3a cykuuHar
COO™ - Manar- _
| CYKLMHAaT- H...COO COO COO
CH, perngporenasa ¢ H,O AcTviporenasa’y

| vapogreE L \ HO-C—H 7o c=0
GH, B ¥ 1 oc™ H 3 CH2 HATH+H HAO CH2
COO oapH: PAH  dymapat  pyyapasa CoO- COO~

CYKUUHaT ManaTt OKCanoaueTtaT
[ B fJ QUGEP btedS Owedser & ¢ dfMd

[JrOddeBMIstcOlsdzesc 5 W ts MfWtdscle d tHA] s & 1o ©al
Juon (6 tjoOSydw Auvs): sBiOL ts9 Asdzd J

48



dzs?2 MeowrL d o dBsdzy Ckdz JuvAn ftesdMma BH
HOs h j2Mw ftod tOLter a2 ofdiC ¢ ]
yd dzd tizgpte d(by). r Odzj § 1 daj eadv Wisf
Wstcedz3dtolz jIsfpw & or MsC st dzj toe j Is
Bj dZlsO dzzC dzj sL JHH W sMW sC d dzOL 7 .

CFOO HS_KO'%yKu,MHmn-KoA- COO )
g:Z CHMHTETasa CH2
(';:20 6 rno+HPO CH2
| e COO"
S-KoA cyb. chocdh-e

cykumHun-KoA CYKUMHaT

HyKneos3ua-
angocdo-

Aﬂqg KMHa3a ATD
i d B it d OSydw MmMieemMlstcOlsdzisets WM sted dzd tets 9 ¢

} SHnlsl { dzjfdesdd ds ¢ dIn daEaif 4 S 2z a2'Ss B @) s d «

Avs d ftd Eyomlsdd ydfd §Jid dsimd. 1 c
3 1¢6rit¥w1313 = 9 oduvan (9 yjtfd fdji-tej dz
ydddals /[ HB). 16151 +1 _ o

1 AdaYL 112 = 2 duvan (o yjfd fhydkjddsh
t/{ Hdz%=2)¢r1

1 JuvA Y.1 oduA

Cdzj e jIsdyjiMSd?2 or 7ns4®s 56 d gdzp dzdrw 21 +
¢ U A

U
t
[fré(cf odMmbsd ToHmulls 1ldz) edeyS Hded

tdo O GDsQ.c[fndzc[IscjdzJ dztsj HJ COteBtsSEMddteso
s § dz! dz yif'), bBOH seyssdBedrzagfdy:
QOtsstsancfdzc{tstsaG)dzc{c{ i d tc PayQ kS tk pts B tg/O L
L voéort+tuéorymsmbbzgdls o ydfg! §Jte]desh
Histf sdzdzad Isj dz' dzr | 3 ¢ U A-Ss & (s dzlis G §f dgpdzw 3 &
Avs d fHMyjls 1 dzjtcedd oz fiflsdSdzvizjCl
ohj. UvBGEHO 1 djtwejlsdyijmMeéd?2 of atsH
15 ¢.unA

tdekdvwydwy yd<dzoO Itod SOHtzs g dztsajdd | &
MStsd Sdid MYshMss ORd: MistslsdlM jted § d3

49



Hsflsky dzsmls' ¥ MkeMmlstcOlsse, O dedztBhgRy t
Misj edyud MEddd ddec dB dlststc O3] todpph) ¢ ts dz! §

TAT®, THAOH MHPYBAT |  CKoOpocTb oBpasoBaHus uutpata |

|
CKOPOCTb peaKLuii (npoaykT 1 peakyuun LITK) saBucut ot
LITK crikaeTes @ J_‘\:\ : KoHUeHTpauumn cybctpara auetun-KoA :

AL, THAL CM. perynsauuto nupyBaraernaporeHasHoro

- KOMMMeKca) 1 OT KOHLeHTpaLuu okcanoauerara |
ETHJI- |
CKOPOCTb peakyum | AlL Hicoﬁ(mexawsm perynaunm - JocTynHOCTb cybcTparos)

LITK yBenuuusaetcq —_—
/_WA/ ______ .

LI'MTpaTCMHTaaa I annocTepu4veckun
OR;MM&T“ I}:‘“;T ————— \ | uHrvbupyerca
Masat \ 1 AT®, tHALH+H, |
f \ |1 cyKumMHUn-KoA |
®ymapar Hzouurpar r aﬁn'cTCT_epme?Kvﬂ
| UHrMbupyeTcs 4
@ USOLMTPAT- |+ AT®, tHAOH+H
 AeTUAPOreHasa | 5yrygypyercs |
T
a-Oxcornyrapar 1. S E‘ﬂg —_ _|
Cyknuuar @ (a-Kerorayrapar) -
\ - | “annocTepuyecku |
\ )\ a-KeTornyrapar-_ | ynruupyercs |
CyknuHuI- AerngporeHas3Hbin | 1 ATO, tHAOH+H | |
CoA - ROMIIIERC™™ 1 cykumhmn-KoA |

t B [ jnoddL s tjcbkdvydd yds&o kstd!

rdzv feslsj COddv toj OCyd?2 Bdtdsedy.
Gchﬁ Bdts~ddidud M¢dn ftesyd Mo Is te J

[ronsQ dz Pyf! (vuydgg’' §Jtj dzomMO + dzj Clist
[T R Olj d de@s jyjnfs'Oe dzw j s MsB B2 Mo
tctsjdgder = ot o dzzlstcj dadzt ¥ d3j 3w t&6 O dzlz
f j toj dztsf(teld &Y. € Isrteotsiizsjodzd j { dzj S Istetsd
Cts Bj &S Bo 5C 5 BE 5B N6 dz§ dzi tc & b
dzd 16 sdg'mdg® dzts o dIs j dz! dzr d3 ff tslsj dzy d O dz
Cskf dzj SMO 5 MteOo dzj ded 0, 8 24 b
V CEdRfdjSmMO ¢+0,82 Je&). SO)H'
Ud YJeddzd 3Ojls 1 dzj CletdEaR) Ld ¢drp€ Y jo
ftcd EyOmlsdd Hwikstets Bj dZEtso tsE s
mddzsOL ™ ( d3d - @ deckLdy dzir) ¢ gakiz] dzB8 ) O+ 5.
d) . dzv Q) dzliyd is® d dizef s tsdzJOER] S tS HAf d8 ) G
s ftetslstsdatso .

~geIQIT TEF TO

50



______________ r——————"—=———— =/
I Mcnonb3oBaHue B peakLuax HMcnonb3oBaHve B peakynax

I
Buonornyeckoro okucneHna (go 90%), |
| COMpsXeHHbIX ¢ obpasosaHnem ATO |
| (BHYTpeHHAs MembpaHa MUTOXOHZPUK). |
L

: MWUKPOCOMarbHOro OKUCIEHMWS :

| (MoHoOKCcUreHasel,HAODH), |
HeobxoAnMbIX 4N4a |

| npeepaweHna rugpodobHeIX

: CoeAVNHEHUN B rugpoduneHble :

(MUKPOCOMBI).
_______ _q-—_’:‘f’-f \ T T - ———
[ e e
| OBbpaszoBaHWe aKTUBHbIX —I \Oz - | Wcronesosatne |
| hbopM KMCNopoAa, y4acTBYOWMNX o _,| BObuocuHTese |
B peakLMsx oKMCneHns | '\_ | PasIMuHbIX |
HEeHaCLILWEHHbIX XUPHLIX kucrnoT | [ — —*— — — — — — BELLECTB |
| B cocTase NMUNUAOB, | |O6pasosaHme | (xorecTepon |
| peaKLnax «KUCMOPOAHOro B3PbIBaXy| | Nepekuceit H CTepouaHbIe |
| - byHKUMOHMpOBaHWe | | PV yHacTiu rOPMOHbI,
|_CbiFOiME)B._ _______ | |OKcnaas amMuHokucnor, || S7iKO3AHOUABI). |
| KCaHTWHOKCUAA3bI, e e — —
MOHOaMWHOOKCUAES |
L(I‘IepOI{CMCOMbI). |

tdBe 1 klsd dmf sdz' L 59 Gd4diyd S difi§ dits.tec tdaj GD Say |

, MaTPUKC MUTOXOHAPUA o
+ H* + +
H H* H* H* H H* H
H* H* H* ADP +P,
NADH + H*  NAD*1 FADH2 FAD 20, +2H"+2¢ 1 H0

I +
+

o g

\
FO .}TP synthase

H ,\\
QD Yo Vo Te % T SN o )
Rk )

H+

oy
+
o o | SRR

+

H
H* H* H* H* ) H* H* .
MemmemﬁpaHHoe nﬂocrpaﬂcmo MMTO)&)HAPMM

{ dBulstets HdzhjOls j dz' dzgs?2 vy d

t OL dzd yoesls He O d3j nOdzdL B3O Mddzlsj L O

lL.ulzBMlstcOlsdes] WisMW s dc@d tsts D@zl ¢ U
fsdz! L soOdzedj B3 Misd Hd dzj dzd 2, Clstster j
Csdzdyj mMsets 1 dzgjtcedd ( BOY tets 1] tdasdd@3y jtdn ¢
yd2: HAO tjofydw Auvs-sGllk)owd] | g !
ctsdzdL j (€dmdzj ddj cdz¢ CStsL ")

51



2. ] CSdMmdzd Isj dz! dats § W ts W dsHejdlslzd tcts © © dizdf s
i3y BBtcOdzj] BIlssatsdzHtcdd ftoed EZyomisdd
Istets dzts o mMs oW 3 jf detts Isfig dztf g tc f dzts igdg dzls te s d
dzv tcdzr 2 S dmdzstetsH.

MOtcOSCIsjtedmMdz SO 1 Jjtoj dzsmO 1

I € R3faBjpldjiqve¢ T HI e dHtcsE j dz0g ©Q (\ ¢
SsCMdHBK]HESCISOL O) 11 ¢ SUzkic OCdy S ldststedz ¢
dzsbs 5Q. dtsHjtYydls BY gelotgyg e N - 4§
dz''J BJjdtd, dii*"di o Mo i BR)sMIsOs |

MeXXMemMbpaHHOEe NpoCcTpaHcTBO 4 H®

FMNH, MaTpUKC
A Dzee MUTOXOHAPUU
FMN

NADH + H® NAD®

{ BB ulstets oz jiz dz Yy d s dzq tets o OzdRj O Id j R sty 2otz 1§ i
AedC ydsdzdtetso Odedj Stdfdj CMO:

1or1 ¥FismMsizy O s dzO C W j ted3d dzlO o ddfe,

Jsmw H AfPzjj 1 dzj Clstesdz ffigOtc pig @z ls f
Mjteder j BjdZ¢d (FeS) d LOIjdz dddlse d.
9 MtsmMlsOes | Ctsd3fdzg MO, Wwo dzw j Msipitc O ( t
fijtejHOjIs 1 dzj Clstetsdzr dzO 1 11 € QSdfjdzj ¢
stctsdetse tsded Isjtews s Mo tse Mo 5B KHIslhpw

I Codiif dzj SMtsds Hdzw o7 COyYydo Odedw ff tots|
(Al 120 @ BB BBtecOdzdzsy ( tetsMistc OdzMmis o t=

|1 Codite@i SHOjlsmw MEzC yddOlsH jic dH te
stsQ sCMdHBSt] HEZSC IsOLOY deisrzdRoyta dzOtkzj € 1OC
1 dzj CSlstossHaBo wtsHjteydIls By &zCtseor" J Wyidd,
LsMmd tede" § BJ d2C d, dsd 6 " dJ & My b gzgs
(tc d BP).

52



MeXMeMBpaHHOEe NPOCTPaHCTBO

@
e e@ ......
' Fe-S 000000
2, 2

FADH,
/Q )2
FAD MaTpUKC
mMTOXOHApMM

Succinate Fumarate
t dBPR.ulstetsjdzdj d WikdeS ydtsdzdits §OBgRdz ddsR Qg

ANzdzS ydsdzdtoetseo Odzd j ¢ IStisteiglzrdzj § M @ tc tf s dzdz'
&ZOIsO ftsmiskzf Osls O GCtsWjtedid dzls A1,
ANOTa 1 Odzd g tdzj Clstetsdz’  Adge J > jOdzisin® i jt
BjJd&¢d (FeS) d LOLjd dzO0 EeBdnmddetsdz (
isOe 11 Std@fdnNo, dbtfgiegdOfilsH " L
dzts 2 d7d. |1 Coditfdzj €M wodzw j sfgv- § s
9G)dzc{4 ftoslssdzso o d3j ) d3j ZB tc Odadets ]  f ¢
1 JeJHOJIs feslssdy dzO EZBdrddetsdz fp tsSB
WS ds 5 Q

L1 CoddPdzy 9 sMvH jBEBIG § dzOL Pdt s 5C
~totsdi SEMdHBGj.HEZCE@REW) LidgSQes@ESyj s
1 dzj € st mdptisas n totsdz . gaBHjteydls BJ dz€ B9
(i3l sdzd dgls > J dzj L s tedz" § BJdZCd, da3j "
NddzjL s, d yYdusdsBPesdsr o, M

ANz dzC yd sodedigts ¢ sd3tf dzj €S MO: b Ay ff) Isbictfs@zr |
2O yYdlstsntesd3 o, ¥ dzj L 5Mjdedzy js Mez) ez g ¢
ted HOE MW dzO S Bsdzd ydzr 2 OC yJ ¢ Is st Isy dals t
MlstczCIsktecz HTM A O] dz dzr = € i3 dagnlsfy t3 alz
fjtoj &3 M Olsk M¥tsdgfsdzj MO ¢ |1V Ctsd3tf dzj € fr

I fesyjmmd TjtwjrHoadyjddw 1 djlstt
dzlz ¥ 1 dzj o @ d sfif s &'sUsbsjeclOfw oI | 1 € sdtf dzj € fr
foslstsdtse, f§tshiskzd il k) Bistc®r@es] §tot

53



MexXmMembpaHHOE NpoCTPaHCTBO
Cytochrome ¢
c/

eOéz/\ ISP o
: .4

o000 6‘5‘,‘
f| ' | ‘ \e@@t | W
‘HHH w;;ﬁrli (

MaTpPUKC
MUTOXOHAPWUWN

E

td®BQulstes] ddi d W kd¢YyalapgeSh@sgdd dd2d yJj

IVS sk defp@Lfiy 0 Oj kv i g HEA O &. s dzs b
Gsioydlsshesd M, OC ijSildnsts wisdz). ¢ letisH ditcs
? quﬁst) Wd fd4d B § dz€ s ' ydistsdktfctsdy datslz" Q3d H
tc :

MexXMeMBpaHHOe NPoCTPaHCTBO

Cytochrome ¢
c
” )L
2H C Cytochrome ¢
Ua oxidase
(@p
0000000 . % 0000000000
...... \ /\CU' bododibod
a
00000 ©, ¢©,0000000000000
MaTpPUKC
MUTOXOHAPWUN
2H®  v,0,4 2H® H,0

tdBlelstesj ddi d WOy EizddcShHOs | gf dzs?2

ANzdz2C ydosdzd tetso Odzed J§ CsRf dzj E MO: -1 dzj
Miskzf Ot Is dzO ( tsdzr B Hd ( M smise dz dL
femdy udcect it HO® Istho @& dzy o HzeiBtc & d
Cizj ydzr 2 OCCydififdettstdas  Ydzb B fizs e j 5B o OL
CkdzO + dgH 5@ j dzoet®R dzp EB o sWED pff 2

vbkls! WkdSydosddtese Oddw yjfd §jtjd
1 ltesdmMatsHdls Sdmdjddj] ®&jsOBtdadlt
gsdyuyd M&da3 sisd dzyd Odztsadz, W J ted3j dals Odzd

54



Cdzj Cstetsdzr S pnoqitqd HO8 Isqw  dzO €
Msdd SCtdifdzj SMtse HTM - Olsj dz' datsdk- vy
B3 3B tcOdzj BlstsasdzHtedd. 120UEsdzj
&ZOo dzdo Oj Isfmw o twjLbkzdz IsOIsj yYdlsr te,
dzj € Istetsdz" ftsmiskzf OW Isg tcW & B O linp dz'B d
tcc d b s d3j tog fesatSyHjddY (B
5 o §/nfdeyi 0o ygaydr) J 1 Bd
iz dzdtclz j sqw o bHEEdIndrs A
Wstcddzdtetse Odzd § ) fd® yOMmis+ ¢
dujme o Isjsedy [ diuj ddC
r, fdtejdasmwihidimw §fBTdH" R C
JHOE Isfhwv  dz20 CdMmMzstetsH o -1 Ists
dzd j 53 ftoslstsdzse dL dBEOlsted MO d
Odzinls o 5. [ dzv o M§ @ued o @ gzt We-f g
dzj CIstetsdats o HodyEhdrmw (Jtf-yg
, Ctdyj dzlstcOydw ftotslstsdatseo o dd3j Y d3
Ojlsmw, Wtedzdtclzj s ©OL dzsi e O dzl Ot
LOtWH, 6 Hiokzc s Lifedfttdilz d3j 3B t
lted HodYjdedd 1 dzj Slstetsdztseo 5 HT 7 Ols
| V Cod3tf dzj Siffids ' 1ol [f 2 dzCIsO o Ctslstster
MesftcsotsyHO]jIsmw Btsdz hdds f OH jded j d3 T
My smtse Mise k25 Is, din disd] L dzO fdlzsda® s s iy ] syt w
s¢dmazj dzdv d woshMhswd d@d 6 dc@dzd'd OUzd § d3
st dZsCodkzdL o Oder &BIYHE Af1 d sBQ,
(tc d Bp).

B
o R XO)

—+q_
~~

§2e
—
=)

O W«
N

T A g N
NS oo
E,rq_.ﬁ’r

vz X

O ;: —. Q= N >
+ O ga-l:k SOR=a
O naoFdLos™
Fo
A—WG)
§ 0=
. e
5

cykymHat — " ®AL, i
FeS-6enku

v
UMT. @, as

I oMH,

FeS-6en KH'
FeS-6enku i

UWT. B, Ci

HAOH+H *KoQ HuT. ¢ O

noteps
3NeKTPOHaMK
yacTty ceobogHoN
3HEprum

noteps

3ANEKTPOHa MK

yacTty cBobogHoN yacTty cBobogHon
SHEpPrUK SHEPrUK

noTeps
aneKTpoHaMK

t P21 2deSIsr Msftewy jddw s8ECdMmdzj dedw d W

[dzt ¢ 1L O dfd d3" = H J36 dfHiAcECGlY QlzC s oW 3
'V Sl dzi ¢ M)t / d a@&SfseRvIvte(dydd]] teizlsis - d L t
OH HEEE | dZ0L O, O K 0ERK j fz0d ©
JeBj cEBCc | dZOL dz 2 [ &% WfLddeSdifid &5 Ts-H j €

55

q
t
g



f ClkO MmMtsftewy jdedw (I 11 d |V
fip2).l ed d&3j t6: MESC Yyde@OB®H j cJHtcSC
ydjdzls WisimW stdd dedste sCotOddey j- frIsto/
GGdZdQJfI]QISG'B wWismhmw OlsO 9o ¢ dzt .
dzdzsegts CdMdzstctsH O

dL dey Oz @up bt dzj 66 d ¢
Sdetso 5 HT R Olsjdz des2:dzi f ¢ OB Is
dzdlsj dzt dz" &3 W smW stcd dzd totso Odzd gaels.
sJLO ¢uUA:

1) IstcOdzmf tstels 1 dzj Clstetsdatso HEsdzy j dz MtsL

2) GtcOHd jdzls foslssdese dBsy jIs Mmikh jMmis
ded = dzd § IS ded yOJ &3

)y sBtcOIlsdzr 2 st ftotslstdtso dL d3j Y
YjtejL o 3BteOdzlz Hisdzy j dz  tsfilpdzdzly Giesiptateygs ¢
dmMfsdzr Lkzjls 1 dzgjtceds GCtOHdjdzlsO f teslsts

slstsj dzd j-MddzsOL T (V S & djcn)

dbuANddzsOL O COOddL il ls dicj Qs S ¢
dbrAn dfd codzwjlsfmw ofmistetsj dader d3 ods o
stsntsdzHtcdd ddzlsj ctcOdz! dzr d@3 B j dz§ s dsts dzt
MO 1 dzj Clstetsdztso .

FLiCOkOddlsdyjmMSOw Mmbkei jHdddpy sy jotc
BOltedCi BdtshtsdHtied?. ufsilsSthdIs) age U9
stsd3j3td), 3b BEKOLEZYIS ek Slz d odgj ) H
dz 7 yj dzestcO; 9 U, U frgslzc[allflltl@fflqiﬁidur
¢UAfr]c{dz,lsCB3chﬁsB) Q:BIGdHtGISwlSBer C i3z € M
Glizy jdz o d3J BB Odzlnd dzls QL M &Iz g5 B &6 P Oz,
13 MmEkei jHdddy, sBtOL ks COdzZOdz H dzw
Bd s s & d @)

[BtcOL o Odzedj ¢un fdidehnr 5 ¢ v A

Uacidzc[uujdzq’cj Ctodzgyj delstcOydd { totisls ts dzts
Odzmilse j OCHdazas®OlE zIs @psar L OMgO9o dzw
v dipts ¢g@dzBOL T o HBOdCh &dlsts!
| &3 pe1 fHtosdmMaBHYWIS CtsdaW st 3Oy d ts da
J
s

=
c CcC =
> > o

HFg ez dg¢ © o twjLkzd IOy yjets d
O sBtOLEZjIMw ¢un.

COYHBR dqL btejn 1QO0GHE f dzlV g tcugl dzls @ &
Yd t6d Hdzets Isted widd By) .M dsdasdpi S e \Rd “(
stctseo dL d&gj dgWw JIsmqw o tj L kzdz IsOls-j ot

56



9 0Osh j2 cotdd@zkO®L dusAL O Myjls 1) tcg
HWhde wyefpls! F Cdzj Clstesaddsdud mMSd2
Istc Jfrkz dz€ It W ] dzdv dMmf sdz' L 2j Isfqw  H dzw
o UA.

MaTpUKC
MUTOXOHAPU

ATP

\

o
iy

MeXMeMBpaHHOe MPOCTPaHCTBO

IR ulbes] ddhd dls@L '

t dBAAOLT COBOdddyj Mitsets yds dzd fmd
limMowLr o Oded 4t Lh2i 5B B OL S0 Odzedj WsMW tsOdze d Ht
dismMotBeBBYHjded] ftosHEZSCISO tj OCydd

fdelzdayydw MmddsjL O una
1 BBrBHd®BS EZBJttOIs! gL d&JdlssnlsdzH t6
&z duvAn d YMmisOo dzvw Is '3t BB dzjsS b dizlz Isifer] rlzd;

57



BtcOdzj BdlstsntsdzHtcdd Mkzh jMmlseolkzj Ish rimf J ye
stcOdzMdzsC OL O (tcOBBSISOjls 65 dgjn-Oded L «
BHB] BB cOdedzs e s fesMiscOdNlss © M  sdBs!
s sif dzOL ozkz d dmf sdz’ L zj Ismw H dzw dzl
dbuANddzlsOL T dzj sBrtsHd BB gzl gf Mdz® ldae df ¢
B lstsatsdzH tod d stc Odzetf stelsdtctso € O dismizh
f stcls O ARy otsls s dz

[T A O] dz! dg" 2 TR azdsddYy MEstesmisd
WMWY steddzdtetso Odzedw MBH ey Oded j A3 dZts dzj
W ted3d dzlsihdidasiOL © dzj diIsy dls dmMf sdzr L 59 (
zO o dzzlstej dzdzj 2  d3J 3B tc O dzj BdIstsh tsdzH to
stcOdzit stels © ot dzj CIOUST dits alzts 2 *ugj § 6 Slsf- dizy
fw HE.nedjrdzd yde 04 Isfw Mmistsis dzylr § g ) d
¥OjI MEttesMmis! tj OCyd2 Auvs. 1 O0d3j H dzv

t OLsBh dlsjdzd S dMmdzj dedw d WeshW stcdd

t OLsBh fsjfizifmMlso O dzdf sWddz' dets3 ¢ § t5d t
ftesatsHWYWIls yjtojL ddfdHds 2 BdMmdzg2- odzj
dzed s o czd yqee'd zdazy MEsE s 4§ Slsj deyd ©0azO.
fle © (foslstsdsy ster ) Mftsmsedr fjtc] datsH

ds s ftosmistcOdelso © yYjtojL o dzlzlstej dades &
Hed d Bduladpd dds OL 2. Cdzj Slstetsmd d&zd uj MS d:
fMddzs it duvAn Hoj SO Ofjlsw, + dzj elgd W
nsHdls OLBBh jdafj ©SdMmdzj dedw d Wisiwt

t OLtsBh dlsjdzv disd dseclzls BT Ist :

-n B Ud MEdJ eHjdndzdfisideets@ j(das, dd)

-dzj S OtemMlsoa © (HS EZdBOttsdz) |,

-dg sOBtsdzdIsr, wBtOLEZsEMNJjMY o tdO
sdtets ¢ Md dz) .

1 jtoj ydmdzj deez’j f j gl 9 BCOLT 908Is Mo
Hj2Mlsadj Itsdzr ¢ fted or MsCdr SCtsdzyj

[ir0OddL &3 ttOLtsBN jddwWw CdMdzj dzdw
ftedd3j 6§ HdetizdzBEW j

[ Jdzd IstetsW j detsdz dzj e S5 f jtojrmaBBHAIE-dL
dedzdL desws Pz f cdMsj Hddv Y eslssdz
ftesflstcOdzmise j. ) eslstsdzdtetso OdzdzOW ¥ 5t
f tctsls tsdz Yd ted L o dzlz Is to | dadz® © d3J d3B tc O dz
(ted Bp) . ldEiEIAMSs ctcOHdj dzls dmyJ L Oj Isdze d3j
Mo j, MddalsjL dsdzj Szdz dpvnan dzgj ftetsdmr

58



OH o)

N 02 ¥ H - N 02
—
-
+H*
NO, NO,
NO2*H
—_—
H  NO, H'
> Mampukc
pH 7;.23:5.11»);1&,. x-vxux:;x;fw.wr- oy BHYMPEHHAR
.th.:.,’xi_‘u;,a,.gf.;‘ l-(‘}..‘::’-.,'..,i.l_’l‘:.l..l;ik“,:l;.l_ IR T DD MeM6paHa
pH<7 hEes MUMOXOHOpUU
OH o

@NOZ ©—N02 H*

H' NO, H H NO> H*
H' H* H' H* H'

dzdL &3 tcOL BN jddw CdMmdzj d
Bfip l<Oodzddt d dedglfte B Y J dats dzO

2
|Z q
o dgfpsdy darfteiz] dzdgis’s © d3J 03B L O dzlz

vdtedBstej ez ydqw d ydtf' f§Jteddshmo !
I j s s
Hedd. [dz §jtojdesfdls Odedtsdy Y ddy o ¢
N s de ftedmsj Hddels! l]’tstslslsdzf o &,
fsdtsh 1 6 Isjtolse j dad dz0 f totsls ts dzd to tst®-O dadz
wismw o d3€)lsth{er] Bilssnitsditd® @elsH

J dzls Mmdzd y ©J Is Mddalsj L O duvaA dzgj 1 tof
Hodykh dr mw u’ls Hf nOlsjdz dzts?2 yJjfgd tcOf

[BLtOLtsoOdzdj OSIkdodsy o Wsttd € d.fost

] sdzdets ] o tsMmis O dats o giAfj telds{ ] i) ~dgdsHAAj IS ZHdae d
4 1 dzj obsdtsteted dzOdzdydd 4 fHtoblstsdfs.o, |
| sMmlsOdatse dzj ded | Bsdzj S kdzr € dfdzsietsH O
st SHdsets  dzj ClstistH@) dz0 C Oy HBd |

59



e, 2H' e, H

e
0,%0; » HO, “» H0+0H—L>2Ho

Cynepokcua — nepokcua — rmapoKCUnbHbIA pagukan

t dB6 [ BtOL S Odzdj OCIdodz = Wted ¢

[BteOLEEMNiMW OSCIsdo dzr jJ sifiiddcodl sk dtdrfe
dzdilsj dz' dets?2 BsHdWJdEOydd B dZ€ 59, O¢CIs
zdf dutse, {¢YootiyHidd® 15, d3J 3B O
Cdzj stsC o f dztsls ) tsHls h (O cudodnjlsdzd .O ¢ laf 9 dzr
HO BtOLEjlsmMw §td §Jjtej dzsmy L dzj C Ist
WEdS ydosdzd tc@o-®0flzef dH Bisc | dzOL dztse s § tsd3ff ©
dzj W J tcd3] dzlsOIlsd o dztsG 5 fjtoj desmMO 1 dzj CIs
(tc d 8)7).

NADH Q @ 0,
NADH- / LiuToxpom LuToxpom /
aervapore- B, C, aa,
Hasa \ Fe-S Fe-Cu \
NAD* FMN, FeS /
QH° H,O
Ko exc | Ko ekc Il Ko exc |V
MMNNeK /\ . MMIeK Ml’ln/
O, O, a= =

B IV komnnekce notepun anekTpoHOB NPaKTUYECKU He
NpPOUCXoOuT, T.K. B CTPYKTYpe Kommnnekca nmettca FeS-bernku

I
|
N MoHbl Mmean — O:2 BoccTaHaBnmMBaeTcsa bes O6pa3OBaHMﬂ |
I NMPOMEXYTOYHbIX pagunKarioB. |

tdB.[BtcOL s Odzdj OCIsdodz m» WBteds CdMmMzstet

ltcd otmMmlsOdetso dzj @@ dif iz B of € @ WzB® gids f) s ¢
cOHdSCOdz My BdrdJdzsdzO. wj @3d -~ ddzsdz dzj W
M - SBLOLBIOdd] B3 MY Jtest mMdH Odzed ts dat
1L dzj Clstotsdagts®o © H' nOlsjdz' des?2 yjfds-§tots
dzse M EZyQ@mlsdj i3 s 6

gkzh jMmMsolzj s Ohcflso sls OCIlsdao@e B

WJtsd34dzlsG)lso[adzlz*5 LOhNdlkk (€ OlkOdod-0,
HOL Q) , fnlzt]’;tsis(;fr]c{ HdMdkzlsOL ©)  dd -dzj W
SCMJHOdS' , o bisd yudmd) osdsodkdd ) .

6C



] ad G o6t
Ivezire {2 fr1v arfsdl

Itvvsirsfruvdy138 ghgudfsref v
st o1 e¢f RURT LI grIRERA RIT L1 9L R,
resots {ser[ RS OURY
f1fr1r sr{Lr1 V3N of R

1 dz0dz dzj S ydd:

1. 1 dzgj hded?2 B©BdRRj dz B dz€ 59
-Bdtsdzsedyd MEOw yj dzdetsmls!, BJ dz€ s, (
-Ctedlsjtedd ¢ sdzdesy] dedzsfyilsd B4 dz& 59 ff C
-fJjtcjoOtcdoOdedj B dZC SO, 8 Y JdZEHC |
5Bt OL 5o Odzd j Uyts dav dafs R dzt€ v S jozts
-oMOMr 9 0dzedj] OBJdesC dMmdzsls o Cdh j ydac
-cGdzd jdedje BjdzGCBsO9 9 GCdh jyded < j

2. | dgzlstcd S dzj stsydz' 2 tsBd3j dz Od3d dzts € d fy dzts |
i OSYydd HjLOB]ddtess Odzdw ( t5C d fi)dzd
ydsd -fa),
ted OCydd bteOdzlhOBd dzd tetso Odzd v ,
6jOSydd HjSOwBBSMdadtess Oded v ,
ted OCydd ftoj otcOh jdzdw O dzsC d Mdzisls

1l st HCO 16% OLBsISO o BtoeOdedL d3j daC
o csMMmMisOdatso dzj dzgdwv tcOL tclzh jdgdz" = B j dz€ t59
dGsBrHdBE oMmiskfdjddj M dhj2 BJ df
dsff d mMdztslsr, Ctckigtr 9 WGOBssWdsdE o9dH
Ctse, MmMsOQodwvels ftylsd 95% eMmjcects O
sdzd ftsHHjtYy o Osls OLtslsdMmisr 2 B OdzO dzf

dLslsdMmisr 27 e@dddlzafi® d3j Y HEz € tsdzdyj mis
yoshjets fm g4dhj2, d & tsdzdyjtispdsas jo
flo j dzdets © o dHJ BsSUJ o ddz¢ Lds s@dpdstisded Aak
oifmMdjSsdzdyj Msets oMz Osh jets OL SO
Bsets OLBO (k2 oLtetsmdz =, L H Slctsdets -
Ndls j dzt dz" 2 OL slsdMEcdzd ¢ OgdOai4s) § sMiskz{ C

61



Bdz Yjog o' asHdABBGEts (k2 LHBSteSOTT 7 HJ
9T LHBWIOs dzd 9 O N deAcdy®dz'jdl Ay 2 OL BiIsd M
Cedzdyj Mlsoets o asHdBISEets OL SISO BBz N
tej dzedd, cGtsdzsHOdzdd, Ikwyjdzrn L OBBdz] 9 (

A § dedzs s [ EmjdzdS o). dzts & jfn) tsdimjd LtaOydgljlafzcfodd |
des C dmdzts s T 9 dgjsBratsHdB f» Htosf stcydWw
Modse fJtotslsjoOL, bt BdtdasedyjmscoOw yjc
LO 100% (§tdzdesyg dedz" 2 B J dztsGC: Big-dz& (
dzvIsdj MlsOdzH Otclsdesets (1 Is Odzsfzdasdzsy) 5B
dzs¢ Cktod dethasts jws33Iq®&®Mmw 31, 4% dzj L Od3j d
1l jdz€d ydotsldtsets fftesdmMatyHjddw dd3gj't

Bdtsdazseduyud Mk yj ddsmls! (BdzdL sMmis!
d dzOmMStdz ¢ Atstetsh s tOMh jf dzwe Isipw W j
stedilsj ey J egdesflsd fdh jer -~ BJ dZE 59
-Yd @3 Bdzdyd ORBJdzsS dmdzslsdzr 2 Mmudipls Oo
sz MtsMisOoalz Bj dZStse e OdzedL BBOj -y j dz
e oOw vyj ddztsmls? |,
Bjd&Sd fdh Hsdzy dz7 ftsHo jtos Olsj-ipw

- d
S ddd W ted3d dzls Odzd ztdres Goodop L O3 @R SUnjlsdzts 884 ¢

- 20 dzd y d 4 ) mMsmisOe j BJdZCEO oMmjn (
Htej HJ dzj dedes o3 Mtssisdetsh j dzd ( .

l dzj hdzed2 BB Rjdz Bj d&zC 59

I 3 j ke gyjegdasds lsteOClsj Bjd&Sd fdbh
Hj2Mlsodj & & ki Bue®mnm) . I teslsj OL
sB ZOH @Bl s B0 des?2 M jydWdyudesmls: v @
Mo w L d, SBtcOL 59 Odzdz” §J s tej HJ dzj dzdz" d3q

BJdkCtso d fjffIsdHtse. l teslsj OL T, GdHT
odzzlsted B J dZC Bots?2 isdzj Hhkddr 51 j tf UsdpsjipuL Is
d3j dals ' Colstster JfJf otz L o L ' ,dz- 5B to

YyJor dizd Oizd dzts € d ) dzts Is Qg L, ts sjstddsdnv GBL ¢ ¢
sz Sz ssC WhkdzH Odz! dgr = Y JdziL Y4 d
-G dzOo dz" jJT M jdEjtdsSlefdtclze Is f j §f mMd dzetsc | dz,
-5BC d&Z2OHBByYdzr 4 ( f Oteidiy JisCOelz' sz gD ¢ I€ dgjds
-HisB Qo tsydz | hdkdaj E6(edzr 2 Mj Ctejls, |

Ccdzd S sftetslsj ddzOdzd d fteslsj 56 dzd € ©dzO d&3d )
daMlsQo Y j ZzeHtsydtsets MBS O
-mMsdzv dzOw C dMmMdztsls O,

-fifMmMddetsecj dz, fHtoj otcOh O h g2 Mmw o OFC
-fndzd L 1,

62



-c OfMmisted ¢ fid dz,
-odgzlstej dedzd 2 W OC It s OfdzO,
-dzj stec Odzd yj MSdj ojN jMmlse QOF spitc@ IOy,
d Is. H.
L Latetsdzr 7 to1 Y J dzkIR,G 17 dzta ditly | PSRz HLS
dsets fjgs 0 3, 0
) jtcjoOtcdoOdzdj Bj St © 3 j d&ZEZHS
tdezdvyydy MiSijydy ) BsdOizst ¢ iz
Bz dzv ydw Mmilse f dapd sudz d3d ¢ dzj s¢ OB 6
dzd dzj tc cflagj frpSts dzts € dzO A n. vagus. Y E d3ts t
dzdg OMmisted dzO d ¢ d M ishplsidogdzd te|zQ filsls tefdialg o t
MlsdHddz0 o GSdmMlsOdzddz. | dMmMlsOd3d dz klo j dzd
o tBC &OHtyYydzr » Cdzj sCOn Y jdzEHC O.
{ sdz ftsdvyds?2 ¢ :
-ftojotcOn jddj gz
d
B

o,
=)
]
@
0

-MsLHOdzd]

-H J dz20Isztc Oy d )

-BOCIsjdydH flse dJ ,

-2yomisdj o B d3] dz YddzjL O,

sddzlsjL Mdzwdts?2 Cdmdztslsr fHtesdMma SH
Cdzj s8¢ >sjdd®)HC BB € ZOH & V& 3 | Yz ji €D B
v kesd dOw Cdhmask0 ftd HJj2Mksdd
Hdls HdMMtsydOydw k¢ td' eftsdz ¢ df fisdgtisldz'{,C
Ctso! o tBBjd @20 dodyr ndsttd, Hiosist
CO 9 GBMi dz dzO ( tsdz' Y/ &dQdadOL Gfiglzm §R 5 ddshts!
fsiiskzf Osls o ftotsMojls 3jdzHCO yjtejL

O t] HA&vW tOBBIST
fdnd,

Ilnazma O0k1ag0YHAS KIETKA IIpocBet xenyaka

-~

ATOD

H20 K‘
CO, —— CO, ~O—» H,CO;— H
Kapboaunzuopaza l AJlD+Du

ﬁ_ H' /K" -AT®aza

>z HClI

Cl” xaopuousii kanan

HCO;
Cr

HCO;
5&10’\‘-1.!8[)8!!08 YK

> CI

[ dBRuddzls j L Modv ds2 Cdhdsis:

63



l edzQodzr » CdzjsCORF NjdkzEHCO BtOL |
(dzj OCIkdods 2). [ JnOdedL & OEMdor@iz o2d
sdzdied 8) . [ B®OL zj IsmWd G tsdfjp das 816 dftsiyy-
dzts BBteOL tso Odzd j OCIkdodesets ff jf imd dzO
(tc d BP€).

YacTUYHbIV NPOTEOoNU3

HCI

<

LeHTp
nencuH
nencuHorex
N-KoHLieBOWthparMmeHT

aKTUBHbIV
(42-aMMHOKUCIOTHBIX OcTaTtKa)

nencuHoreH
nenCMHl ayTokaTanus

nencuH + 42-aMMHOKUCIIOTHbIX OCTaTKa

{ B[ BLOL S0 Odzdj OCkdodzsets § 44 ddzo

{3 61 Hd&zY ©WOBIBISO. § £ % iy gzB®L, 0
Lis2. wfjydWdudesmis: wj 2Hdsojd wie teeddi,te
B ese Odzdz’ § OsSBOIdU) MEdBd dazdg < Ot
CjLbd O] Hj2MkodY §j§YMmMdd® Bj &S
Bt dzj GBEOLES MW MotsBBHA j Odddess

1 OMbsted € Mdzdy tfi § Isifids OB B 5 W JdEre3gizee]
LdzHn s J RIsd HedLiysyd ¥ d ydzsfmis!  Hj 2 Misy v :
mMmowLd, Mitstcdddtetso Odzdz" | HJGC OteB tsdztso ' ¢

t J dededf detcdzj dzls, dzsC OdzdL zs h d2Mmw o Y
oL teOMs@d fflsddgy tcOB B, 5% | t6gsis&zE @ H
Mlso stcOY do Odzd v disjdddsd VO, B '{f fiplg tel isdSHAcHN 17 T
Wiz e®Ojddz (B &S dBsdsC 0) jofc®f O4 jsil
o fOLOCOLjdd, Stbtser?2 f Jdsdodd ¢
Nekmisss .

) jtoj coChtatgf{ | B j S50 o ktsdStd Sdhj uc
sdmdztsy MHjtey Jditsd 3 J dzzH T C § s @i
kil ftsHkESC wdES o By laesdre. S tso d

64

dzd



fSHY j dZEHBYdets?2 N jdzjrr d fsdBzddtelzj
MsCO o btdSd?2 Cdhjydd s dzoEE§ Ol tzg 0
el o' hOjBEMB. nssMisBY dzj dzed | 155z B o
CdhjydedSs or LT 81'?@@24 Ul fr§ Istertf QiR fede @ L  d3d
[ d M@ td My Ctoj yds (60 J &ZEH BYdES?
stedf M des G j 20, Sddssktedi mddsej z0, {
ftetst zOMlsOL T .
pClsdoOydy §O0deCtejOlduimMSdn §@OsYjt
HQls Yy jehsds?  UONSH Udgzst d ey deidzd £
edBp). sdz¢tyujor 3 Bsd] delstsds Wodzw jlsmw
OCtz 2 Istcdtbff W) dz (
XUMOTPUNCUHOrEH NpoenacTasa
YacTUYHBIA YyacTUYHBIA
npoTeosiv3 npoTeorina
o TPUNCVMH — — — — >
I
XUMOTPUMNCUH I anacrtasa
(@KTMBHBbIN) I YacTUYHbII (aKTvBHas)
| npoTeosnn3
|
npokapbokcunentngassl A n B ! » KapbokcunentnaasblA v B
(HeakTMBHbIE) (aKTUBHbIE)

tdM¢SClsdoaOydw f O0det to Ols d UsiEpREfERs if tedzdh § Jo d3.

MOLOCIkjtedmlsds O W jisiky dasts o d § DS joi &
f tcj Hfls O scdp fndz@zS gz0

| MOMOdzd ] OB desS dMmdzsls o 1 dzsj wsydls

] jLbkd O] fsMmdjHss O] d dz§E & H
e dh j ydese s OSSO Bjd&Sd §dhd deOfmbh
GsCdmdsls. oBddsS dhdsls’ §sH agsy dHyls
[jnO0ddL & stcOdzy stclsO: mq%g sl M) J&
ted® . [B®RId ddse dOlsted™ -Gfidao]jdhy Il
stcOdzy ©tols s dNaf) &6 t5 d@ hr i, s

65



HasBaHue OnTMHmyM CneumpunYHOCTb AENCTBUS

(bepmeHTa p pacLLennsoT NenTuaHbIe
CBA3N Mexay

aMVUHOKUCTIOTaMK: ©

—_—— ©

©

=i

Q =

S =

8 2 r e

J I =]

=0 =)

52 5

o ®
oo ——

28 o

= S

=)

> =

|_

— =

__B m

E x AmMuHonenTuaasbl ¢ N-koHLa ocTaTku =

oI AMUHOKUCIIOT 9

1 7 3

_SE [unentuaassbl pacLUennawT AMnenTuabl
>

{ MLMOLOSIsjdfisd§ BH ¥ j teby tzig tfts 2zlsy Jedrjydls s

TPAHCIOKRA3A

AK
tdM2l MOMmr 8 Odedj ORddesC dMmdzsls o 1 dzls

COdNYy sttls ORddsS dhdsls o Cdjlss OF
sNa-L Qe dMmd 3" &3 f J toj desfipyd ¢ Ods Od3d dets €

1) fj wWismyudSd dzj 2lbtcOd dz & Odsd dzsf o fiy dzt
f:5 (OdkOdeddz, Mjtedds Ist] tsdzd dz) ,

2) ] toj dzts idgcH{cRES O detsislzd dz, S Md§ tots dzd dz)

66

BopoTnas BeHa



3) §itej desyuds . d3j Isd tsdad dzO
sNat-dzj L Oo dfd 3" a3 § jtej desyd ¢ Ods Od3d d
1) § 4 tej desyd S dte " HadzWdzjd2jSCiaCatiy dz' - dz@ dgd dzts
QzOdzd dz, dzj 2 yd dz) ,
2) fjtojdetsmudSd OBddetsS dmadztsls M) SC®@isd s
fflsd, dzdL ddz) .
glzh ifmlsealzils MYyJjyd¥duyd MEOW IstOdemy
i Y6 dzz s Odzd dzt dzr 2 yd S dz, o tsQsoshtej R daolf Ctgjj, H f
Bis L (& g T8).

AMHWHOKHCIIOTHI (AK)

Ogconpoa » I'ayramar
AT®

t diRutcOdsiy SdehiplslgOBO MO G Meskididatdsdsdz! dz' 2y d

(17 9-C dziz s @dpdDaizi ¥ j teoLdel, Is Qi dizts s e O dzf W j 6O L C

(3T flsdn OLi®E Ms§ tots dztf HpQizds Qfdndz §  dzfd dals §j s ©
[61 G dzlz Is Glipcf{dslstg s OL O

dzd J dzd § BJ &z¢ s o Cdhjydsed€J

d tc bz J dzd@dzdfvy teBjjodliasfoo d o fOM’ o
Bsdj Sd HEfisdcOs s Istsdlst
des Cdh i BBl ey fddsB: § S5

67



dzdj cededjdedje BjdzCtse o Cdhjyded <.

o Issdzhistsdy Sdh j ydzd® g tc @u z vAx3d lslatsEIg-dipyiaiz
Isr : QOHOSJtGddZ- fzlstc] Myd deg, ¢ tc j- 5 dz,
tcsH, d&jlsddzdzj e Olcd@®z, djlsOdz d Is. H.

HaN—CH— COOH hepMeHTHI HoN—CHj
BakTepuit

(ClH 2)4 \ > (C|H214
NH2 NH2
CO2
JnaumH KapasepuH

HoN—CH—COOH  ®$EPMeHTHl N cH,

OakTepuit
(CH2)3 T’ (CH2)3
e o
OPHUTUH €02 nyTpecuuH

Hz N—CH— COOH

thepMeHThI hepMeHThI
SakTepu GaRTe:nn

FnuumH

TuposnH Kpeson DdeHon

HZN—CH— COOH

CHz chbepmMeHTEI CH3  dhepmeHTsI
@j Gakrepui @ OakTepuii @\_J
NH
l"n WLMH Ha
TpunTochaH Ckaron WHaon

t dftc | dzd j dzd J els B zfodSdsbdy] vedzd ¢ J

[BjLotjydoOdedj HttsHkzCIsse ¢ ¢ dad j dzd
[ BtoOL 5o QatdtsgHjififWisr ¢ ¢ ded j dad v & BJdZClsa
OslsmMw d M IssCtsd3 Ctesod (s OH®E Is ¢
sdzt Likzjlsmw Hd&w MddzlsjL O dsyy o § dz"
JhlﬁtSHSJ&GOBISfQW tcj OCydqw ds Ctsdg ¢ Oy

0) mt&lwBBEO@MW$WOb@%®W§@W?&BLd
WshY shizd WOl (AOAG)

68



B) uqdd S bktotsdzd dzls oigath dritcOk v Is i s H
¢ dzs § I to tsCuzfshgittads -p s s d @)

NH,
A_ N
NZ ™ N COOH 0
=g /A HN A
0 QH - HO O-P-OH O" "N~
1 - [
HO S O-P-O-CH, O HO
I ! :
0 0 2 HO-P-O-CH, O
0 | 0
HO p O OH
| |
OH HO OH
3'-chocthoaa eHO3UH- ypuanHOMOCHOrnioKy poHOBadA
S'-chochocynedaT (PADC) kucnota (YAOIK)

{ Wb b st didsif 300 H-5 dts i ez dz ¥ Ols O
d bktodH d dznuck tetsigis® ds@ dzts Is T

| to] Likjd 4sj0OS yd2 ®BjLotjydo Odedw o
ssCMmdyudey = wsdzjSbd SBEOLES kMY E(HIG
&jCbkdr . [(Mdd o bksShHdujmMSsd oj 0O fils:
Lk deytOs ydd € ts@ifrlscoangd'd B d tsls to O dzfy ¥  te c
U4 az{d 7).

PAPC PAD
/
crvavgpompancghepasza 7 C")
OH 0—S—OH
denon denoncepraz O
KHCIIOT2
Y,[I,CD MK Y,D,(D
: YO®-rnoKypoHunTpaHcdepasa H O-@
®erion DeHHAT NOKYPOHHA

td.fe.t J 0Cydd Ctdd ¥ ¢ AlsfaiH dov  YejdusiisdRdO defr] Wi ts to

69



[ dzd bsCMduimscdy ojh iMoo O Py sd
YodzO tsdzd ¢ dmdawds igs iy BOdOddsd j d@d Mis.
Udlshtegdl oL 0 BdslcOdny stedsOydd o
tcj] Ot dzl ¢ ciAYP O BISlstcOdeMW ste@BFE YT d o

W
NH
Wupon
Lumoxpom
Paso
o o
mmr ) o-$-0- o—s oK
. @ﬂ b @d
NN cynbgoTpaHcepasa
Mupgokecun MHpokcun- KuBOTHLIK
cepHan kMcnora WHOWKAIH

tdm.t 4 OSydd tBjLOt] Y doOdzdWw d dzH tsdzC

l dzz Isted C dzj ssydze" 2 B d3j dz2 Od3d dats € d ) dzts

¢$d&sgqmwsbr 9 CdzjlsCORF ftsHoO jted O
fts ORddesctclzy ], COBBCMd dz BpsB MW tolz
MishlsOo § 6ddf jdahn zs2 yjgd (

t 4 O0SyYydd bteOdzmM OB dzd tcts9 Odzed W

b EOBNOG] Bl EEe O | B OCNddL] 6]
fr iz dhdklsbsdzaPhdslsz B jL tPetsd
Lso Odzd™¥ OBBIOCO. tJj0O0Sydd ftoslstg-C O
B dzompd dzslste O dz¥ j tOL, dMmf sdz L kzs¥dh-d A
cdHBSCMOdz BHY O j OS ydd ftoslsj S Otsds {1
9 Odzed j &3 tsMdaetso Oded?2 zZzdWW Otcd 8)dz' Hd d3d dz ¢

aHabonunyeckue npouecchol
Q-KeTOKNCHOThI TpaHcamu- (cuHTe3 Gernkos, rOPMOHOB)

(nupyBar, HUpoBaHue AL
oKcarnoauerar, \ i a )
a-KeTornyrapar)

H,N—CH—COOH

aesamu- ,| —CO:
HUPOBaHWe ( R\’ fAekapbokcu-
s> nUpoBaHue

NH: npespaLleHus
l no pagukany OuoreHHble
. aAMMWHBbI
CUHTE3 MOYEBUHbI, aMNO0B, MHOUBUAYyanbHbl ANA KaX4o0u
KpeaTtuHa, NnypuHoB, NUPUMUOUNHOB, AMUHOKUCTIOThI

aMMOHUOIreHe3

t dmMR] ziddc) o c @O Gdadpis ¢ d Mdzsls o Cdzj Is€ O
7C



T1 I?z R1 R>
CH-NH, + C=0 = = C=0 + CH-—NH,

I aMUHoOMmMpPaHc- I I

COOH epaza  COOH COOH
COOH ™ 0 (vit By)

tdmat d 0S¢ ydv siesadm@dyd dd

1 cragus ' 2 ctagus
R~ CH- NH O0=C— R.-C=0 NH,—CH
ol “ | @ ol gy R 2@
COOH H COOH
a~-AMUHOKUCIOTa KoMnriexe a-KeTokucnora Komnnekc pepMeHT-
(cybeTpar 1) depmeHT-Nd (cyberpar 2) nupuaokcaMmuHgpocdar
o
R~CH-N=C Wudbcposo Ri-C=N—CH, —@ Wicpchoso
| | ocHoBaHue | | ocHosaHue ||
COOH H (anbauMuUH) COOH (ke TUMUR)

4

J
Ri-C=N— CHz@ LWincbchoso RE-GR=N= ?@ Wrdpdoso

ocHoBaHue |
b el oo M )
— H0
'
NHz—CHz@ R1—('3=O Re~ ?H- NHz + O:?
) COOH COOH &
Komnnekc dpepMeHT-  g-Ketokucnora a-AMUHOKKCNOTa Komnnekc
nupuaokcamuHgocdatr  (npoaykt 1) (npopyxT 2) depmeHT-NP

t dB0.[BtcOL so Odzdj thdetso Odzd?2 z W W 9 toj O

] detstedzj OCIsd o detsfls! LIsdr W Jjted3jSdzlstso
Isd o dets s ¢ dbdzps d od¢Mou o Ctotsod L dzOL
ftoj Hf sdzOG Ols! dffjtlsast€ 3y H jdad j €

-ftej ddslzh j Mise j dzdzts§ [z o ¢ dapfiulfj szefQ@ y jORS
CzissC fjudded (cjfOlsdlisr),

-ftoj dBzh j Mise j dadets ] ko j dagfiufjsoedapy JOC Is
Cdzj ss¢ MjtHYO (ddzW OtcCls) .

sOCy ] BftjHjdvesls St WWdydj ds- HJ
desh jdedy OCIsdo @k dehfildd &Edzov) o- o
dzw j,B3NDA.

71



CIOOH COOH COOH CIOOH

l l
CH AcAT, no CH

CH, 2 2 CH,
| 4+ — | +
CH NH, (|:H2 roT, ne ?ZO (|:H2
COOH ?IO COOH ?H —NH,
Acnaptat COOH OkcanoaueTtaT COOH
o-KeTtornytapar nyTtamaTt
ClH3 ?OOH CH, C|OOH
CH-NH, + CH, Bhal.ne =0 4 CH,
COOH CIH2 mr, ne COOH C|H2
AnaHuH C]::O MupysaT C[H —NH,
COOH COOH
o-Ketornytapat [nyTamaTt
t I8l J OSydd, ¢ OlO@dasEEDdayW ji ¢ O dzO deffdis=O-93dz¢ ¢
Istc ©OdzW J tc QLOQY, O tdldnDIes© d3d dzts Is teiGsdririAls] Qaiga Igls © ]  dots
IsOdi3d dzts Is tc © dzi ¥V g delOls @BEO I3 dstclz 0 Ols O d3d dzts Is tc ©

t JSOydd HJjLOMBddzd tctso Odad W

i LOiddzd et p @Uadd d O dafsdetbz ffPr L
des C d Mdzts s T M sBOLB9OdjJdK BJLOLEBIS(
UQJIStS dmdztsilsr . ] 1 Isdmes t6J OCydwan o' Mme
fsmdzj HMlsodd YBHO jeOj Ismw eMmo viL@Loddla
Els 4 Isdf O HJ LOGRPdzd tcis o Qfzdztso (C O M
H J Ld@d3te s 9 IGi@dd'idzd Is j dz' dets] H j L Odzd ded tots o

L YJ dzse SO dg sCdmMdzdIsj dz¢ dzr d3 dn{ =M1
Hdds, MJtedds, Istetgdstydde d ydmilsd ddz (

I sdzt h ddgflse s Odd dats € dsff dithisizd & 5 egp fizs s
Od3d dzd tcts» O dzd

OJtew didtsj] S dMmdzdlsj dz' dets ji = @ e OO g tdzdzts s
Cts HdzW cdzels OB detso 52 Ctfdyislsr , dHj Is

[dLOBddzdtetso Odzed j S dMdzdlsj dz! dz" a3 MY
sCMdHOL -Odid dets ¢, Madals Isd = tots dzy | dzts 5 jc T @ d
9 jdzd ¢ O ( ts-Ofigd Hz8 €  fitpdftdsls] &3z dz o 10, O;
D-OREs S d Mtzs o tc O OjIs D dL tsd3j ter, o ftsto

72



|. BoccTaHOBUTENBHOE de3aMUHUPOBaHWE

R-CH-COOH R-CH2—COOH + NH,
{
NH2
l. TwoponUTUUECKDE Oe3aMUHUPOBAHKWE
+H.O
R-CH-COOH —J«—R—?H—COOH +  NH,
NH» OH

ll. BHyTpumonekynapHoe Ae3aMMHWpOBaHWE
R-CHo-CH-COOH — R-CH=CH-COOH +NH,
NH>
IV. OkucnutensHoe gesaMWHWpOBaHKWE

R-CH-COOH /0 o R-G-COOH = NH,
NHo o)

tdBuvdyfr w©J O0¢yd2 HJjLOBJdz] cB0 Odac

— CHz—CH——COOH ——CH=CH-COOH
/ " | I'meruaasza / \ +@

N NH NH
X 2 rMcTUAMH: N\\\/NH
aMMUak-nrasa
THCTHAMH YpoKaHHHOBAaA KHCIOTA

CH— OH Cepunaernaparasa CH CH H,0 CH
2 no i > ( 7
| ; | | |

COOH H.0 COOH COOH COOH
Cepun 2 IMupysar
CH,4 CH,4 CH,4 CH;

| Tpeownnnermaparasa | | H-,0O |
CH—OH CH CH Z CH

| no ] |2 ( |
(|:H—NH1 f' (IZ—NH,_ F:NH ]C:0+
COOH COOH COOH

COOH H,0
Tpeonun

{831 J O ydd HILOBdddLESe Oded” G dMmisdHdd

- KeTobyTnpar

73



Afe, rAe ATO TTd COOH COOH

COOH
[ + l annocrepuyeckas l - |
perynayus

CH, IR A
(Jj[—[;,. l:}hum merH,-.II!Oleu-iii (|:H2 1;‘ (|sz +
(IIZH—NH2 ,/_\ ?I?:NH H;g #3:0

COOH NAD® NADH+H®  COOH COOH
nyramar a-MUMuHornyrapar o-Ketornyrapar

t Bt jSOrd oW dssc s SCdMmdzdlsj dzf desets HjL O
¢ dzkz Is O 3 digezsts?  ©

B)g ftevddsy Edmdzd sy dzv dzts( Is taiQ dzigfHd3zdLdE
dtctso ORPEPS s cdzts HzvW 6 OL dEfizqdz'lzg Is@ A3
2 1 1s0f O:

1 1 ISOoOodnoddd dzdtcse OdzdJy tOL dzd uslz' -
o @j B-CY Istsc dzlz Is O te OilsERRJ( ditsjistdcdjdeEl j e QL O,
f dde sC MOdz' W tsfW Ols)

2 1 ®fdmdzdlsj dz? detsy fHtewddsy HJL OB
Cdastr (W] fodsgztizl OdZOISH j e JH G g2 K)O, |

H

I +
paznuuHble Y N
arooeneres Ry (|: COOH X KeTornwaanHAﬂ.H + H + NH,
| L-Mnytamar HALO™ + HO

pasnuuHele R, —-C COOH
KETOKUCNOTBI

aMMHOTpaHCcGepasa  TMyTaMaTieraporeHasa

tdBbt § OCydw dzj § oW fBts cHty L deldpirrdidstsjodd derts'c
tc OL dzd ydest==S Ogzts Is

I B hj s DOCIYOdasMls! ¢ dzzlsOBOISH | ¢
f st ssdgz ftod ddzlsj deimdodzts?2 WdLdygmets:
ydsddtkzjls yhj sHdd fkk' dagjfev@Bsdts
dPydCS &z R[MAGS &z BIMmfteslsjCOjls @ yj

H d & d BF):
1. e @dzOid dzd tetso Odzq j -SOjcHsftstastR flnQlusasls ts
Lbd sOkj BB®OLEjlMY ¢ dklksodkols.

74



2. @z O3 dzd te s 9 O dzd | Gz IsOdzOIs ©
dMmMouv) , o WjLEzdz sOIs] tBEOLEZjIsMw OM{

3.J9Cydw (o] dzsmMB OMY @isd ®lsPY dzO
Lz sOIsj] tBtOLEZjlsMw ¢ A d WERBOLGOIs.

4 . dHtesdzdlsdyj MStsj HJjLORB]ddtetso Odzad j

dH! BO BJLOLBIdMIssets tMOISCO (€ J
HJjLOBddzdieseo Odzedd OB dets € d M dzts Is

1 tsf)dzy tc] OCyd?2 HyL O dzd tc s 9 O dagf-w B
Cdmdzts s df §fasiinssiB]j O s ¢ o yYydedz IktedSC OB tsd
HiS 2Pl d tdejteedd. 1 Oftddsjte, OdzOdzd
Coltste" 2 M fodsshs 8 sCdMdzdlsj dz2 dBC s
LEzjlsmw -8s®OJ s@fSg s daf smiszf OjIs o tj C
dzj J WEdC ydpstizdiclf J B dzsmO 1 dzj Clstesdzts o
9 Ols+ Mw  i3ts dzjtcdiBlrr. s (3 J B J L OL tslsd Ml
desC dmdztsls sy jIs dMf sdz' L s9 Ols* mMw o €
L' (Esqeedddz” | OB dzsC dMmdzsis ' ) d dzdf dHt
dztslsr ) .

I/IHOBHHMOHOC])OC(:])aT
AMHHOKHCJ]OT)C )/ NH3
dymapar
a-KeTOKHC/I0Ta yM P
OKcanoaueTaT
ManaT

tdBAdSed A

Q-KeTornyTapar rnyTamaT 3Hepaemuqecxuu 8bix00: 15 AT®

anaHwH \ — I'IMpyBaT — aueTnn-KoA — LUITK — Uerlb nepeHo\d

ARAT OMEeKTPOHOB
o-keTornyrapar rnyTamaT '/ /
S~

acrnapraT = — oKkcanoaveTtar
AcCAT

HAL' \\M_//fﬂ§PH+H+

rmyTamart « myTamar- > a-KetormyTtapaTt
aerugporeHasa
t dBZRMY Sz L 5o Odedj BjLOLBIdMS' 7 ©MsOLS
d UjlsscdkzlsOLOls0), fodzyjdd & fod HjL:

75



(OO dif BBJsOBO, ¢ dkklsOdkol0)

{ jOSydd HjSOwBESMdddtictss Oded W
[ JSOkB S fdipjctsm OGS G &' | toj OC wd d ¢
B tifd dz' dzts 2 GE)IZI]’ﬁjJ’fISB(twOO[L s Odzed j B BHSGE ]
OCydwn EyOmbolk s Wjtedjdds’ HjCpwets
o j SCsWjtdjdsO fafdfH S MOd ¥ smMW Ols
co,
3 o
R-CH-COO H » R—-CH.—NH
I dekapb6okcuna3a 2 2
NH2 ne (vit By)
aMuHOKCUNoTa GUOoreHHbIN aMUH

{ dBBT j OSyd™ HjSOweBCMdddrtss Oddq

ldH"™ HJjCOtwBBSMddzdtctse Odad W :
1) UH j C OteB ts¢ d dofiddigs @ozdz@v ( Etelztf f O- tsisH
ZGcdzj tetsH detSiEtO @IS sdg@)dzts H dzv € dzj ss¢
2) ¥YHj SO Mddzdteseo Odzedj ( ¢ OteB 5¢-Md dz!
Fedzj csHdzZbg sMOB R j dzdats] B S toetssica
3) HjC OB Mddzdtetse Odzd j , Mo w L O dabzs j
ag v ;
4) HjSOtss

¢
B dzj €k dz
d
Is

mMddzdtctse Odzd J , fnaWLOdz.dztsJ
(fted i te: fl]ddzls O d3d dzts dzj o
t 4 O yd Hj G @m;é)tt;qquzﬁﬁtlfadzISJL Bdtscg j d

RL GCdzzlsOdiddtsets?2 Cdmdztslsr, @B gH
HJ COteBtsC Md dzd tc s 9 Orlaflt8 ¢ j tslalds Q U @iz s
BOMdzY dzOW CdMmdzsisO (4 ¢f s)ed 8@.d Mmis Od3d da

ldsdzsedyj MSOvw twisdzr BdtsE j dzder = Odzd

-1 0f §ad3d H Olgxistsy Jsded W o dzj tco dats?2 ISC OO0
-6 dMlsOdgdsder " OjIs Issdzkzfp ¢ ZOHC 52 @Bk ME
f d czaz'intelzd Y Og lsj e Odzt @ dzff tzg J " Oj s Mg € o,
dets 2  C dfippifitef & Modv ds?2 ¢ d hdagjlsdzy dd el u
olkzjls o tcfffLOdlslzfld* odts B 5dzd ;

- esleisfdasfadz " jdzd ] O f JjIsdlsO, tejjclzdz
dzdw, o jHjddw (Hj2Mlod] dzO Hdsctso dz
Hy gdasmMizudmiss?2 (fserh jdedjy Otclsj tizd Odz
des?2 Mmdmisjds; o fledwjtedud mMédna dzjteo
otsLdeCdetso jdzedj BBdZd d LEZHO, OCEBdo dt
tcj Oyde bts@EBtsydlstse, fastdzd yoO,j d3tsfmlis-

76



co,
CIOOH _/r (I')OOH

C!: Hz anymamq;gﬂggayp(iomunasa ? Hy
C

CH, “H
CH—NH; CH,—NH,
COOH
rny y-aMMHOMACIAHaA K-Ta
co,
N CHsCH—COOH / > N CH,—-CH,
U |] MH 5 aucg‘:uduu- ||\ | I
2 eKapPOOKCUNnasa
NH !ﬁ(m By NH 2
rMmcTNaovH rmctamMmuvH
CO2
CH9-CH-COOH -
[ ﬁl 2-¢ ) mcnz CHy
NH NH2 dexap6okcunasa NH NH2
TpuntodaH ne (vit By TPpUNTaMKHH
1/2 02 2udpokcunasa
CO2
HO\CH—CHZ—?H—COOH A HO\Qj—CHg-tlez
NH NH2 dexapbokcunasa NH NH2
Mo (vit By
5-rugpokcuTpunTodaH CEepPOTOHUH

tdBat J O ddiabify O B d 56 J Mde3G Z2OdgQ igatiz® des 2 ¢
Cis O3 dz0 d fj tetsls tsdzd dzO

l1sd ddzOCIsdeo Oydd Bdtse j dedz" » Od3d dzts ¢
1. 1408ydd dBEéepizdese Odzd ™ (

CH,-CH,-NH, CH,-CH,-NH,
- N-meTunrpancdepasa -
HN_ N o~ " N N
A SAM  Sar 4 N7
3
I'ncramun MeTHJIrHcTaMMH

t dB0.R d2O0C Isd o Oyd " cYdfiTissd g drdz@Ry olsO dzd v :
SAMT SOH j dzts L d dzdSp lsi BOdzq dizts L d dc fdgs y d i)

2. 140Sydd M EZyOmlsdyd3 Odi3d desss MdH
Q) Bsdes Odzd destsC Y B @6 yd S dzdptgr e s o
q¥~, 9o $OyjMmlsey CBw]dg) dlhQ el fos
d M EyOomisd@rdd nilzgs[ o dfiondd (

H e
yd
77



B) HJOM] detsts ¢ i vHz@zSry ( (s dapf fdyasflscizOa d3y of
COoyjMmoj CoYW jtdjdlsO dRftsd LEzslk 1A

R-CH,-NH, + E-FAD + H,0 —R-CHO + NH, + E-FADH,
E-FADH, + O, — E-FAD + H,0,
[ dBLR ZOC s dB Ee Y ez’ o) G dseitigtsetizes O 3 dars'ss € i d

78



adcot 7
sd1rryr3r Yo drwspu3 Ry f ¢ a1 [ s
lovwr tTtrlt oz \REs®WIF (1
J1r11trrRrRIQLRY

1 zOdz dzj Cydd:
l.éaddzlsj Lo Od3dH s 5
2.l smMmisOdetse dIs j dz' dzBg j Ot dide s ®te @lsAg
3.l o jHjddj OBBIOCO dL o hjydets2 Is¢
4. gddzlsjL Ctcj OddzO d tsBtOLtS9aOdzdy C 1o
5.0 BB dzd 56 j dzj L .

6. ddzlsjL sy o ddz .
7.1 dfJ eORBsdd di3d d .

l GO dzd L A3y Mikh jmMlselzjls tWH OLSIMSH
wezw s sy d Mls 5y dzdpSagaiggdo ¢ O dedst ArfdOy dztssy)- M s
ktstetsj dzj SBRBSHdHBE BBjLOt] Yy JBd®8). d ¢

NCTOYHUKM amMKnaka MyTU NCMNOJb30BaHNA U

BblBeAEeHMA aMMuaKka

1. Ae3aMuHupoBaHme

AMVIHOKNCOT 1. CUHTE3 MOYEBWHEI B

5 neyeHun (85-90%

' gﬁz?g”HMHH:EZEaMHH”OeB CBSA3bIBaHUA aMMmnaKka)

3. je3aMUH1poBaHMe 2. aMMOHWOreHe3 (CUHTES

aMnaoB (MyTamuH, corel aMmMOHMA B MOYKaXx)
acnaparvt) 3. BOCCTAHOBUTENbHOE

4. pacnag nypuUHOBLIX 1 aMWHUpOBaHUe

NMMPUMUANHOBBIX
HyKNeoTaoB 4. CUHTE3 aMnaoB
9. «THUEeHne» Berkos B 5. CUHTE3 KpeaTnHa
KNLLEYHMKE (BNocneacTemm
6. Ae3aMUHNpPOBaHe npeobpasyeTcs 8
AM® ryaponuTUyecKnm KpeaTuHuH)
nyTem (MblLLLbI, MOSF_)/
fdBRrRMssYdzd¢d OBBJOCO, fkbsd jes dmfts

79



sddzlsjL OddHTESHO

Il CdzjIsCOR 1€0Odzj 2 yJjdtseo j SO g kzls
dhd&eldkzzlsOodddz d OmMfoOttOcddz. CIsd Odd
stedEs?2 OBBJOCO dL tOL ddyds = IsC Odzj
BBJOC ftoj otcOh OjIsmw o dBsyjoddk- d
COrn 16 0Odzj 2 yYyjdzseo jC O dzdHdtokztigdip) tctsy
[Mdzseodzr | fMsOoah dCd ¢ dzkzls Odzd dzPlz- d3r !
sOBddz WodzWw j sipfW HEdsStesd OL SISO ( Od3d c
Bsdzj Szdz p fzdlsCOEBR cdzzlsOdd d fiakzse O
BOdcd ). t J OC ydw, COlOdzdL Jtelzj d3Owe ¢ dzl
fsyscO0n, & Myon) HUEPr ik adidd Iz
Hd o) Oded d -tSTdgslasdzsiass tOo dztse § Md W O- yls
yjdedj ftoed tOLoadlsdd OydHtsL O.

MUTOXOHApWanbHas /0
/4
COOH ¢ opma chepmeHTa C —NH2
| .
CH, AT{ jﬂ,ﬂh Pi CH,
| - |
C H2 251ymamMuH- C H2
cuHmemasa |
CH—NH, annocTepuyeckue CH—NH,
| - UHMMBUTOPBI
COOH COOH
AM®, rno-6-cb, anaHuH,
rmyramar FUCTUAWH, FAWLWH rmyTaMmuH

tdBBuddasjL ¢ dzizls O dzO

O
g
I H,0 o
CH, ; CH,
| K [ayramunasa |
COOH COOH

I'nyTamun @ Iayramar

it d®Ar J L O3] dzd &b izl ©@zdgd dzO

80



I sstOv kOdfmy siels dz@§ O s @ dsdz, O BekE ©
CdzjlsCOn Yjdzce jCO ftod EyOmlsdd ek s
L tod®) , dhMstyddStd OBddsctkyfr wa d

myTaMunH ryTamart ‘//0
C|300H AT® JAM® + OO f‘; —NH;
CH, CH,
| acriapaaus-
CH_NH2 cuHmemasa CH_NH2
| anymamuH3asucumas |
COOH COOH
npeo6nagaeTt y Yenoseka
dacnaprart dacnaparvH
g »
(|300H [ ATO AM® + dd (I:—NHZ
CH, CH,
| acnapaauH- |
CH—NH, cuHmemasa CH—NH,
amMMuak3asucumas |
COOH COOH
npeobnanaer
acnaprar y GakTepui 1 XMBOTHbIX acnaparuH
tdBh.eddzlsj L OMf Ot OcG d dzO

(Y SHdd Mfsmtss

dmi BzOL 54 Qdzd EMME

s j dz' des@ s O 3 elad ®ists ©@SIl Az s Ot Als © @

dzts 9 52

ftesdMosHdl §©0CIsdyj f
Chz OB dzso 52 C dMmdslk:

HAOOH + H® HAOO®

COOH nuwéo

CI:H HAOH + H*  HAQL'
2

cle + NH3 \ J =

] a2nymamam-

C=0 dezaudpozeHasa

|

COOH

a-KeTornyrapar

¢ duindiis)s.” ) [ {HeOL 59 Odzed J

¢ dzlz Is O d30
¢d ot ofmjn Cd
By @8 § sdzlz ydk

(|300H

r

CH, + H20
c:;H—NH2
COOH

rmyramart

t dB6.)] smils Odets o d ldzif dz's deEUE]IPEIzEZ Is Ot Ols O

81



{ MeBd dZ"SfrHSCf Npddaj Hjdrpdsts € 3" Py d €«
l sMCtd Sk OClkdo dasmls! &dzizls OcgPisH j
hduded Sy dzjoj dzdC O d dzj fteWw dstsy HJL O
(WY jCldodets, Ikt o 1ldn € dzjlsC Ozt By
9 MtsmisOo J:Gd@]ﬂZGdZCdeG (
MbILLLUbI, KNLLIEYHUK KPOBb rneyeHb
AMHHOKHCJIOTBI ?11- K?g; AJIAHHH Ananun (Fxﬂyli:;gT
[—NH2] X yiap [—NH2] [_Nﬂl] prg:rﬁme
TPRHCAMUHUPOBAHUE
KeTokuciorsl Cayramar [IupyBat nPleBaT I‘leTamaT
PN L
§ I l % OpHHTHHOBblH
: - “m
& I l@
I'moko3a I'moko3a MOYEBUHA

t 8. [ M j dedetsisd or o jHjdedY ORBRBJOCO dL

sddzlsjL CtejOddz® d Stoj Olsddal sl OlsC

stjOlsddz dzaj sBRH] A SdzjlsC OB &by
o Odzd™ o dzdn o sMdzj Hinds® Y s 1S teog oBls j figt
J Higi dzedw, BBiMfjudeOrhjets timddlsilL
ptoj 3w BB hjydes?2 wDBsH] CEdY)co ] 95 dad
sddasjL Ctoj Oddz® o] Isi otz M dejtc-OmEEH Iy jtok
ydwWlg .tco OV tf je@lsyaf 'Ofitdsg Is@&Ac OV Tteoj OfF yufd™ dac

(tc d 89).

1 s sCdybOddd MmMddsiL O Ctj Olsddz M
d3r hyr ddzd dzjtco dzzr IsC Odz . l 1Isda ¢
SISHT n O fted dzOdzduydd ¢duvaA Ctoj Olsddz W s
Ctcj Ols d deWttsdnfP)OIls Otc @B tsls O h j 2 BB hyj tsB1
ftesdMs R L OlsteOIss?2 1 dzgj e d (), or H J dzw
Ctcj Olsd dgW sV OISO ( d34 mamqmugtsmb[dmsqu O ts
tctseo Odzed J ) . JftejHygdzidzd] OCIsdo de=dipls d
Wjtcd3j dalsdz | Wteds3r ) dmfsdz L 28 Is wdzw
yo d &y (HdmPesbdw iizds

82



peakuna B NoYKax.

e
C=NH s
| NH, C=NH NH,
i + | - | 71 |
((le ) ?Hz 2nuyuHamuduHo- NH (CH3);
273
I cHol TPeR@pais CH—NH
CH—NH CH, 2
rmuuvH COOH COOH
COOH
aprmHuvH ryasmnguH- OPHUTUH
auyerar
peakuna B rnevYyeHu.
s e
C=NH MemuiimpaHc- C=NH
| ¢hepasza I
TH T“CHs
t|:H2 ceH3
COOH SAM - COOH
KpeaTuH
ryaHnamuH- P
auyertar

tdBBuddzlsj L € tc pOFQHGOdzs L d dzd3d Is d ts dzd dz,
SO]SOHjdesL ddze sdiisyd Mmisj d dz

B Mblwue n HepBHOW TKaHW:

;OH
NH, B Nokoe NH~P50
|
C=NH kpeamuHkuHa3a OH
ATO + | > C=NH 4 AlD

N-CH; |
| T—CHs
CH CH,
COOH COOH
KpeatuH KpeaTuH-

choccpar

paboTaloLwas MbllLa
td®.aeddalsi L € e Qfls dpdaints M Ols O

I &rhyj d dzjteeodzs? kS Oded fted tcOf
MowiLd StojOlsddai sk OlsO tof AAYO.L k)i Isdy H S
CtjOlsdded 20 fesdmMotsHdls f Esys2. |

83



Cted Olsddzd 20 f sMistsw dzdets § ted tsB " Ydats d3
ZzOcthkzL € j , sftejHjdzwjlsfqw 3" h j ydes?2 ¢
Cdzgyj delstcOydd GCtoj Olsdded dzO o Ctes®-d (
stsdzsdsdild S KB hy d H. L OBtsdzj 9 Oded 2 .

OH o

NH*-P\‘:D |l
Pi C

| OH Ve &
?=NH — /L NH CH,
N—CH I
L NH=C——N—CH,
o
COOH

KpeaTHH-

cdocar
t Q0 BtcOL 59 Odzd J Ctej Olsd dzd dzO

ddlzlsj L Odsdstsdzed 2 dz' = 1 QEdRsMzd s Gt Ha L O~

Il Cdzj s€COrn HMIsOdz! dzr = Y syd ydaf = ¢
dZzOL O, CtlkttetOY cdHtesdzdLizjls ¢ dzizlsOdd
) or o 5B SYBIIARIQ & Oip tOL 50 Oded j d3 & dzkz
| ZzIsOdBBOIs disy jIs HjLOBddzdicse Ols thyw
G jdzOL " M or mMetsB Y H | dzd j d3-CQ dsdsds @QiElzAs Odc
lrTmMesBHdoaN dj Mv dsdzj € kz dzr O BBJ'O0L O
Yyo, MmMtsjuHddzw s Isfss L &t s | txtaD tPd,ds tsross( '
OdBgizsdzd™w MowL "™ 9O Isfnpv M Odzed sdzOdE-, s
ter j 1 SMStejlsdolze smfv M dBsys?.

1 20y dzedj OBBsdzd tsc j dzj L O:

- f SHHJ ) Odad jts MUaffy dAsls dzts tcOo dztso j i W
Clzzls OBz dzOL © 0OCIsd e dz0) ,

-9 " 9 JHJddJ OB OGBS B ~ Misdzy 2

-MsrtcOdzj dzgdj dJtodztseo dzOIstedw d (OGMiIsk
dzd JNdg & S/ TS BB sdzj dz2ls©O BEW J tedzs?2 MmdMmisy d

H 0[ dzlSJ L Byd o dids'tc dad IsfdjdapjodeR yd S dz

O¢ydd Bddlsddtsestsets ydqs &z0 sl

4d3 d3c[lstsZtsdze[teﬂd)Hzﬂstﬁzde)L BOIsdyj M dO- W jt
sy Mddalsj L dqtelzjsmvw &yl o ddzO. o kHBBOE
dz' : M Otgls OB+ +3 NBIA042- ZHs Yy 9 d dz@-+ A
tcOIls + 2¢ér A + 2Adz +. ¢f A + 1T desW sMW

84



KPOBb

KNEeTKN 3anuTenna gUCtarnbHbIX MOYe4YHbIX KaHanbUeB

npoceet

NoYeYHbIX
KaHanbLeB
MYyTaMUH = = /= — = = = = — —» rmyTamMmuH g
(TpaHcnopTHas H>O 1504 :
dopma ammuaka, a7ymamMuHasa "HPOL~
obpasyeTcsa B -
Pa3nnYHbIX rﬂyTaMaT NH3 i | | <)
TKaHsX) HAﬂ+ | layerar _ I
a2nymamam- / - Hs nakrar ~ |
ea2udpo- \ NH3— — — — 1 : Lo
2eHa3sa
+ - HBDH:+H I nméo :
Na HCOs a-keTornytapar : =
. - {NH:CIm
Kap6oaHaudpa3sa 2 -
l H0 + CO2 H2COs | .
| _ / \ i :
'l' - HCO3 =l ————— HCOB_ |I_i+ :
I +
Na Na Na' :
K* k* % !
N\ |
Na'Cl~
t di0lu ddels j L O®RdBtsded 2 dz' 7 ftsdzj 2 o

Az dzC yddils dfsdetsts se s yd §¢ dzO:

1. ltjoteOh jdzdj OL B0 @E&IDSS §Hss |
eOW 1CMCtejlsdekzjlsmw, vyl ftoj HHs-oteO
HEClstseo, cGdzOoadz 8 tSBOL s OdBd3d G O .
ttslsCj Ctotso d8 ,03 dasdgsiziz’ /2dz.5
2. dwddelsjL @Yt jd J e85 WiBSsdHO 9
Q
c{?.:jl‘\enaMK:IMil{ NH2--C--|\|H2 acnaprar
Je3aMMHUpoBaHKA) MOUeBHHA
t dMO2rRMissydzed ¢ d OL IO HdzW Mddalsj L O
l jtcor j Hoj tjOCydd tddlsddetse ¢ s

BdIlstsrh sdzH d 2

stded s d dzts o &8 15 Is Bd] OWaPls s fediRQAdE]S).

[ dzw
ozr
dzkz yd Is
2Mmw 9

9
4

WizdeS ydsded totso Odad W
OfMf OOc ddzs o 52
Bd dzd tc 59 O dzd W

85

Aus,

O

ceditigs sy o ©Ezg | ( s HLO 0 dd 6

tstcdzd Is d glzts 9 s«
Cdmdzsisr .

sCMOdzsOyj O O.
tcj OCydw n
ey OCGydd wsteddlsddzses sets yd

¢ dg-f Otc
l Mo
C sster



©j OC yafipd ( wbkh jMmlsobkjls MoweL! twmtdedls
stcd S Otce s dzts ot FEPEE & 5 EOY o BC dits-y @
flsd dmftetsd Lo OdzdW WEKROOSO (uj e
g OSydw e Auvs d ftd famdjHkzsh jdg-lseC
f Otob@lsse RsHdd 2 EyOmbsddS t©j OSyd2 ¢

o
CO,+H,0 c=0
s |
2AT® 2Al®+P; OPOsH,

Kapoomonndocdar- Kapbdamonidocdar
cunTerasa |

,-'::____-1 + NI 27\ LUUTPYNIUH
7 'NHz ~ NH: H3PO4 f | TpaHcnopTupyeTca
(! \ | i . C=0/  Buuronnasmy
"GO+ G g e -
OPOH, CH —NH, OpHUTUHKap6amoun- |
(l; i TpaHcdepasa (?Hz)a
CIIH —NH;
Kap6amoungocdatr OpHUTUH COOH
Uutpynnud

t 03t 4 OCydd stddlsddsestsets yd¢& dzC
fteslsd CO M di o d&sA O lsisiusdsls. tisedzH

t gm0t § OCydd stddlst tsb 5 5Y 44t fiadQ of @stsay

86



