BUO®EPMEHTALIUS TIOMETA

B coctaB npenapara «IKOP-K» Bxoasat Bce 20 aMUHOKHCJIOT 0€JIKOBOTO psia.
«IKOP-K» siBasiercst pepmMeHTOM 1151 MOMETA.

®epmeHTBI — 3TO Oenku, oOnagaronIve CrneuuPUUecKUMU KaTaIUTUYECKUMHU
CBOICTBaMH, TO €CTb Kbl (PEpMEHT KaTalu3UpyeT OJHY WM HECKOJbKO CXOAHBIX
peaKLuuim.

depMeHTBI KaTaTU3UPYIOT PEAKIMK PACIICIUICHUS CIOXKHBIX MOJICKYJT (KaTaboanu3Mm)
U uX cuHTe3a (aHa0oJaM3M), B TOM uucie peruukaiui u pernapamvio JIHK u maTtpuunbiii
cunre3 PHK.

YckopeHHe peakiuu B pe3ysbTare (PEpMEHTATHMBHOTO KaTaiau3a MOXKET OBITh
orpoMHbIM.  Hampumep, peakius, KaTam3upyemMas (GEpPMEHTOM  OpPOTHJIMUH-5'-
docdarnexapbokcunazoi, nporekaer B 1017 pa3 ObicTpee HeKaTaIU3UpyeMoOH (MEpHO.
MIOJTypEeaKIuu JeKapOOKCHINPOBAHUS OPOTOBON KHUCIOTHI COCTABISAECT 78 MUJUIMOHOB JIET
0e3 pepmenTa u 18 MIILTUCEKYH]T ¢ ydacTUEM (epMeHTa).

MOHeKyJ'ILI, KOTOPBIC IMMPUCOCIUHATOTCA K (bepMGHTy U U3MCHAKOTCA B PC3YyJIbTATC
PCaKn, HA3bIBAOTCA CV6CTDaTaMI/I. YacTtb MOJICKYJIbI @CpMCHTa, KOTOpasd obecrieunBaeT
CBs3bIBAHHUC CY6CTpaTa N KaTajJan3, Ha3bIBACTCA aKTHBHBIM IICHTPOM.

OKCHIOPENVKTA3bl, KATAJIN3HPYIOIHE OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE
peakuum;

K® 2: Tpancdepasbl, KaTaqu3upyroume NepeHoc XUMUYECKUX TPYIII ¢ OAHOU MOJIEKYJIbI
cyOcTpaTa Ha IpyTyIo;

K® 3: 'maposrasbl, KaTaau3upyOMUE THIPOJIN3 XUMHUIECKUX CBSI3CH;

K® 4:JInaspl, KaTaIM3UPYIOIIKE pa3pblB XUMHUYECKUX CBs3eH 0Oe3 Tuaponmsa ¢
oOpa3oBaHHEM JIBOMHOW CBSI3U B OJHOM U3 IMPOAYKTOB;

K® 5: U3omepasbl, KaTaTu3UPYyIOIIUEe CTPYKTYPHBIE WJIM T'€OMETPUUYECKUE U3MEHEHUS B
MoJIeKyse cyOcTpara;

K® 6: JIurassl, kataau3upyroIme o0pa3oBaHue XUMHYECKUX CBSI3EH MEXKY CyOCTpaTaMu
3a cuét runponusa nudocdarnoit cazu ATD wu cxonHoro Tpudocdara.

Xumuueckuii coctaB «IIKOP-K».

No Xumuueckue s1emernmal «9KOP-K»
1  I'yMHUHOBBIE€ KMCIOTBI 78%
2 pH 8,9
3  Opranuka 59%
4 Mapranen 125mr/n
5  Iwnk 355mr/n
6  bop 312mr/n
7 MonuOnen 215mr/n
8  Menp 900mr/n
9  Kagmwuii Omr/n
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10 Harpwmii 712mr/n
11  Maruwmit 420mr/n
12 Kanpuuii 426Mmr/n
13 Kamuit 1 500mr/n
14 XKeneszo 400mr/n
15  A3sor oOmiumii 7 500mr/n
16  Cepa 250mr/n
17 ®ochop 1 500mr/n
18  Kpemuuii 112mr/n
19 Xpom 0,2mr/n
20  Hukenb 1,3Mmr/11
21  Cenen 12mr/n
22  Jlutnid 4mr/n
23  Bucmyr 19mr/n
24 Cepebpo 21mr/n
25  AnroMuHUI 154mr/n
26  Banamuii 6Mr/11
27  Twuran 29mr/n
28  Boabppam 11mr/n
29 Csunen 4mr/n
30 Hon 6MI/n
Bumamunui
1 Al (Petunomn) 93mr/n
2 Bl (Tuamun) 44mr/n
3 B2 (PubodnaBun) 75mr/n
4 PP (HukoTrHOBas KUCIIOTA) 19mr/n
5 B2 (IlmanokobanamuH) 12mr/n
6 C (AckopOuHOBas KUCIOTA) 39mr/n
7 D1 (JJamuctupom) 118mr/n
8  E (Toxodepon) 88Mr/mn
9 B9 (®onmesas KuCIoTa) 41mr/n
10 P (buodnaBonoun) 14mr/n
11 K1 (®unioxuHoH) 54mr/n
Amunoxucnomsi
1  Ananun 126Mmr/m
2  AcmnaparuHoBasi KHCIIOTa 46Mmr/m
3  AprunuH 53wmr/n
4  Banmun 28mr/n
5  TI'mumuna 68Mr/m
6  Jlehinun 76Mr/m
7  Tuposun 83mr/n
8  Cepun 19Mmr/n
9  I'myrammHOBas KHCIIOTa 12mr/n
10 denwmmamanuH 19mr/n
11 Jluzun 154mr/n
12 T'uctunun 122mr/n
13  Iwucreun 46Mmr/1
14 Tlponun 18mr/n




15  T'unpoxcumnposiuH l4mr/n
16  Tpunrodan 58mr/n
17 Uzoneitnun 41mr/n
18 MeTtuonun 145mr/n
19  Tpeonun 112mr/n
20 T'mapoxcunusuH 101mr/n

[TockonbKy B HYKICOTHAAX CYMIECTBYET TOJBKO JBa THIA TE€TEPOIUKIHMUECKHX
MOJIEKY, prbo3a U J1e30KCUpru003a, TO U UMEETCS JIUIIb J1Ba BUA HYKJIEUHOBBIX KHCJIOT —
nezokcupubdonykienHonas (JIHK) u pubonyknennonas (PHK).

HeiicrBue «9KOP-K», ompenensiercssi OCHOBHBIMH (YHKIUSIMM T'YMHHOBBIX
KHCJIOT B Onocepe: akKyMyJIsTUBHOM, TPAaHCIOPTHOM, PETYIATOPHOU, MPOTEKTOPHOU U
(U3MOIOrMYECKOM.

BYI[y‘II/I MOBCPXHOCTHO-AKTUBHBIMU  BCHICCTBAMMU, F'YMUHOBBIC  KHCJIOTBI H
(I)YJIBBOKI/ICJIOTBI CHMKAIOT MOBCPXHOCTHOC HATAKCHUC BOAHBIX PACTBOPOB, YBCIMYHNBAs
TEM CaMbIM NIPOHUIACMOCTD KJICTOYHbBIX MeM6paH.

Ycunenue ¢GepMEeHTATHBHOM AKTHBHOCTH, TaK KaK (epMeHTBI — CIIOXKHBIC
OPOTEU bl — CTAOMIM3UPYIOTCA 3a CUET MPUCYTCTBUS KOBAJEHTHBIX CBSI3€H B T'YMHHOBOM
Monekyise. Tak, nmpu npuMmeHeHuu ['B mokazaHo yBelMYeHUE COAEpKAHUS Karajlasbl,
NepoKCcH1a3bl, TU(HEHUTOKCUAA3bl 1 HHBEPTA3BI.

JleTOKCHKAIIUsI, NI MHAKTUBAIIMS TOKCUKAHTOB B IIOMETE — €€ OOBIUHO CBSI3BIBAIOT C
COpOIMOHHON EMKOCTBIO I'B, KOJIMYECTBOM CHJIBHBIX U CJIA0BIX KMCIIBIX ()YHKITMOHATBHBIX
rpynn, ruapodhoOHOCTHI0, COPOITMOHHONW EMKOCTBIO B OTHOIICHUH TSKEIIBIX METAJIOB M
KCEHOOHOTHKOB.

ryMyCOBbIe KHCJIO0THBI O6pa3yI-0T IMPOYHBIC COCAMHCHUA C HMOHAMU MCTAJJIOB, YCM
OIIpCACIIACTCA UX rio0aabpHast TeOXMMHUYECKas POJIb.

Paznuuaromuecs mo pacTBOPUMOCTHU TPYIIBI TYMYCOBBIX KHCIIOT: ()yJIbBOKUCIOTHI U
T'YMUHOBBIE KUCJIOTHI, BBIMIOJTHSIOT MPOTUBOTOIOKHBIE TEOXUMHUYECKUE () YHKIINH.

DyIbBOKHUCJIOTHI TOBBIIIAIOT MUTPALMOHHYIO CIIOCOOHOCTH 3JIEMEHTOB B 3€MHOM
KOpE, @ TYMUHOBBIC KHUCJIOTHI TIPEACTABIISIOT COOOM MOIIHBIN T€OXUMHYECKUN Oapbep.

I'ymycoBble  KHCJIOTBI —  KJAacC  BBICOKOMOJEKYJSIPHBIX  OPraHUYECKUX
a30TCOACPIKAIMMNX OKCHUKHUCIOT ¢ OCH30HMIHBIM SIPOM, BXOMSIIMX B COCTAaB I'ymMyca H
00pa3yrommxcs B MpoIecce ryMuduKaIm.

I'mapoduiabnHocTs M rWAPOGOOHOCTDL SBISIOTCS YAaCTHBIM CIy4aeM OTHOIICHUS
BEIIIECTB K PACTBOPUTEIIO — TUODUIBHOCTH, TUODOOHOCTH.

I'uapoduabHOCTL TBEPIBIX T MOXKET PE3KO TOHMKATHCS MPHU aJCOPOIMU HA UX
MMOBEpXHOCTH MOJeKys [TAB.

I'uapogobHble MOTEKYIbl OOBIYHO HEMOJSPHBI U «IIPEAMOYUTAIOTY HAXOIUTHCS
Cpeau IPyruxX HEUTPAIBHBIX MOJIEKYJ U HEMOJSPHBIX pacTBoputesen. [loaTtomy Bona Ha
ruApoGoOHON TOBEPXHOCTH, 00JIafaroNieil BBICOKUM 3HAYEHHEM YIrja CMayuBaHWs,
cobupaercs B Karuiu, a He)Thb, MOMajiasi B BOJAOEM, paclpeieNiieTcs o ero MOBEPXHOCTH.

I'mapogoOHBIMU ABIAIOTCS MOJIEKYJIBI AIKAHOB, MAce, JKUPOB M IPYTUX MOT00HBIX
MarepuanoB. ['nnpodoOHbie MaTepHalibl UCIONB3YIOTCS MJii OYUCTKH BOJIbI OT HE(TH,
yAQJICHUS Pa3IMBOB HEePTH © XUMHUYECKHX MPOLIECCOB pa3AeieHUs] TMOJAPHBIX U
HETOJSIPHBIX BEILIECTB.
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I'ymycoBble  BemlecTBa BMeCTe C  HeCHeUU(PUUECKUMHU  COCTUHEHHUSIMH,
HAXOJSIIUMHUCS B CBOOOJTHOM COCTOSHUHM WK B (hOpME OpraHOMUHEPATbHBIX BEIIECTB,
00pa3yIoT NOYBEHHBINA TYMYC.

I'ymyc — COBOKYITHOCTB BCEX OPTaHUYECKUX COCTMHEHUH, HAXOAAIINXCS B ITI0YBE, HO
HE BXOJAIIMX B COCTaB JKMBBIX OPraHU3MOB WM OOpa30BaHUM, COXPAHAIOUIUX
aHaToMuueckoe crpoeHue. CrenoBaTenbHO, TyMYC COCTABJISIIOT WHIUBUIYAJIbHBIC
OpraHMYeCcKUe COCAMHEHMs, MPOAYKThl KX B3aUMOJEHUCTBHS, a TaKXKE OpraHUYEeCKUe
COEIMHEHHUS, Haxoid1uecs B popMe opraHOMUHEPAIbHBIX 00pa30BaHUM.

B cocraBe Trymyca pasnMyaloT CcHelM(UUECKHEe TYyMYCOBbIE  BELIECTBa,
Hecreuuuueckre OpraHnYeckKue COeIMHEHMSI U IMPOMEKYTOUYHbIE MPOJAYKTHI pacnaja u
rymuukanuu. [locnenHsss rpynna BKIIOYAET MPOAYKTbl YACTUYHOIO THUIPOJIU3A,
OKHUCJICHMSI, JIEMETOKCUJIMPOBAHUS JINTHUHA, OEJIKOB, YIJEBOAOB, KOTOpPbIE IO CyMMeE
PU3HAKOB €IIE HE MOTYT CUMTAThCS CIEeUU(PUUECKUMHU TYMYCOBBIMU BEILIECTBAMU, HO YK€
HE MOTYT OBITb HJICHTU(DUIMPOBAHBI KaK XapaKTEpHbIE [JII JKUBBIX OPraHU3MOB
WHIVBH1yaJbHbIE OPTaHUYECKUE COEUHEHHUS.

beakn — BBICOKOMOJICKYISPHBLIC OPraHUYSCKUE BCIICCTBA, COCTOAIIHNC M3 anb(ba—
AMHUHOKMCJIOT, COG}II/IHéHHLIX B ICTIOYKY NCOTUIHOM CBS3bIO.

MoHomepHBbIe GOpPMBI TaKKe BCTPEUYAIOTCs B KJIETKAaX U UIPAIOT BAXXKHYIO POJIb B
npolieccax Mepeiayd CUrHaJIOB WM 3anacaHuu sHepruu. Hambonee n3BecTHbI MOHOMED
PHK — AT®, aneno3untpudochopHas KHUCIOTA, BAKHEHIINN aKKyMYJsTOp PHEPruu B
KIIETKE.

JTHK  (me30okcuprOOHYKIECHHOBASL KHMCI0Ta). MarpuuHas pHOOHYKJIEH HOBas
kucinora (MPHK, cunonum — wunpopmanuonnas PHK, nPHK) — PHK, coxmepskamias
UHGOPMAIIMIO O IEPBUYHOMN CTPYKTYpE (AMHUHOKHCIOTHOM MOCIEI0BATENIbHOCTH) OEIIKOB.

MPHK cuntesupyercs Ha ocHoBe JIHK B X0J/1€ TpaHCKpUIIIMK, MOCIIE YETO, B CBOIO
ouepe/ib, UCIIOIB3YETCS B X0J1€ TPAHCIIAIIMU KaK MaTpHUIIa JUIsl CHHTEe3a 0eKoB. TeM caMbIM
MPHK urpaet BaxkHYIO POJIb B «IIPOSBICHUN (DKCIIPECCHH) FCHOB.

Pu6ocomunie pubonykiern HoBsle kuciaOThl (pPHK) — meckompko momaekyn PHK,
COCTaBJISAIOMNX OCHOBY pubocomMbl. OcHoBHOM PpyHKIIMer pPHK siBisieTcst ocymecTBieHne
mpoliecca TPAHCIAIMU — cuuThiBaHus wHbopmanuu ¢ MPHK mpu momomu amantopHbIX
mosiekys TPHK u xatanu3 oOpa3oBaHus MENTUIHBIX CBA3EH MEXITY MPUCOCAMHEHHBIMH K
TPHK amuHOKHKCIIOTaMU.

Hexomupyromue PHK (non-coding RNA, ncRNA) — sto monekynsr PHK, koTopsie
HE TpaHCIUPYIOTCs B Oenku. Panee mucnonb3oBaBmmuiics cuHornM, Maiasie PHK (smRNA,
small RNA), B HacTosiiiee BpeMsi He HUCIIONIB3YETCsl, TAK KaK HEKOTOPBhIE HEKOJUPYIOIINE
PHK moryT ObITh O4€Hb OOJBIIIMMH, HaTIpUMeEp, Xist.

[TocnenoBatensHOCTh JIHK, Ha KOTOpOI TpaHCcKkpubupytorcs Hekoaupytonue PHK,
gacto HazpiBatoT PHK-renom. Hekomupyromme PHK Bxmtouator B cedst monexkynst PHK,
KOTOpbIE BBIMIONHSIOT OYEHb BaXXHbIE (DYHKIMM B KJIETKE — TPAHCIOPTHBIE
PHK (tPHK), pu6ocomusie PHK (pPHK), takue mansie PHK, xax Majble SIpBIIIKOBBIE
PHK (snoRNA), mukpoPHK, siRNA, piRNA, a taxxe mimHHbIe Hekoaupyromue PHK —
Xist, Evf, Air, CTN, PINK, TUGI.

IMocnenune tpanckpuntomusle TexHonoruu (cexBenuposanre PHK) u meromsr JHK-
MHKPOYMIIOB mpeamnonaratoT Hamuuwe Oosnee 30 000 mmuaHBIX Hekoaupyromux PHK.
[TpumepHO Takoe ke KOIM4ecTBO MaIIbIX perynsatopHbix PHK cogepxutcs B reHOME MBbIIIN.
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AMMA HBI — OPraHn4dCCKrUeC COCAMHCHMA, ABJIAIOIIHUCCA IIPOMUM3BOJHBIMH dMMMAKA,
B MOJICKYJIC KOTOPOI'O OAWH, JIBa UJIK TPpHU aTOMa BOJAOPOJd 3aMCIICHBI Ha YIJICBOJAOPOAHLIC
paarKaJbl.

I'ymatbl — yvacth rymuHoBbIX BeliecTB (I'B), koTopsie npeactaBisoT co0oit conu
TYMUHOBBIX KHCJIOT. ['ymarel oOnamator obmmmu 11 Bcex I'B  cBoiicTBamu:
NOJHAUCIIEPCHOCTHI0, HEPETYJISPHOCTHIO CTPOCHUS M NOJUPYHKIUOHAIBbHOCTHIO.

OTH CBOWCTBA MPOSBISIIOTCA 32 CUET COYETAHUS B MOJIEKYJSIDHOM CTPYKTYpE
apoOMaTUYecKoro sApa W TUIPOPWIbHOW TepudepuH, COCTOAIIEH B OCHOBHOM U3
anu@aTUIEeCKUX, OJIMTOCaXapUaHBIX U OJIMTONENTHIHBIX (PParMeHTOB.

Kpome TOro, B ryMUHOBBIX KHCJIOTaX KOHIICHTPUPYIOTCSI 1IEHHbIE HEOPTaHWYECKUE
KOMITOHEHTBI MIOYBBI — 3JIEMEHTHI MUHEPAJIbHOTO TUTaHus (a30T, hocdop, Kanuii), a Takxke
MUKPOIJIEMEHTHI (5KeJie30, IIMHK, MeJlb, MapraHell, 00p, MOJIUOIEH, U T.].), BKIFOUAOIIHUECS
B €IMHBIN MOJIEKYJIIPHBIN KOMIUIEKC.

IIporexTopHasi (yHKIMs, KOTOpas 3aKJIOYaeTcsi B CIHOCOOHOCTH T'yMHHOBBIX
BEILECTB CBA3BIBATh B MAJIOINOABMKHBIE WM TPYAHOIWCCOUUUPYIOIINE COEAUHEHUS
TOKCUYHBIE M PAJMOAKTUBHBIE DIIEMEHTHI, & TAKKE COCIMHEHUS, HETaTUBHO BIIMAIOLIME HA
DKOJIOTUYECKYI0 CHUTYallMl0 B MPUPOJE, B TOM YHUCIE OHU MOTYT WHKOPIIOPUPOBATH
HEKOTOpbIE MECTUIIM/IBI, YTIIEBOIOPOIbI, (DEHOIIBI.

3aIIII/ITHaﬂ (l)yHKIII/Iﬂ IF'YMHWHOBBIX BCHICCTB HACTOJIBKO BCJIMKA, YTO ooratbple UMH
IMOYBBI MOTYT IMOJIHOCTBIO ITPCAOTBPATHUTL IMOCTYINICHUC B TPYHTOBBLIC BOJAbBI HOHOB CBHHIIA
U JPpYIruX TOKCHUYHBIX BCIICCTB.

I'ymuHOBBIE BeliecTBa aKTHBUPYIOT KJIETOYHBIM METa0OJIM3M U pereHepaTHBHBIC
mporecchl. MexaHus3M ero JAEHMCTBUS 3aKIH0YAETCS B MOBBIICHUN aKTUBHOCTH HEKOTOPBIX
dbepMeHTOB, B pe3yibTaTe€ 4Yero YCKOPSIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
IPOIIECCHI, YydlllaeTcss Ta3000MeH W TKaHEBOE JIbIXaHUE, MOAABISETCS MHTEHCHBHOCTh
CBOOOTHO-PaIMKAJIBHOTO OKUCJICHUS B TKAHSIX.

KucnoTsl HU3KOTrO MOJEKYISIPHOTO Beca, Takue Kak (hyJIbBOBas KHCIOTa, MOTYT
aKTUBU3UPOBATh '"Crsimiyue" HEUTPOHBI MyTEM HHTCHCHU(DHUKAIMKM KICTOYHOTO JIBIXaHUS.
"I[IpocHyBIIUCH", 3T HEUTPOPHUIIBI CIIOCOOHBI PA30yAUTH BCIO HMMYHHYIO CHCTEMY.

[TonoxxutenbHOE OMOJIOTUIECKOE ICHCTBUE TYMHUHOBBIX BEIIIECTB:

v/ HaJIHYHe B MOJIEKYJIAX TYMHHOBBIX BEeIIeCTB AKTHBHBIX IEHTPOB, CIIOCOOHBIX K
3¢ PeKTUBHOMY CBA3BIBAHMI) MOHOB METAJ/LIOB, KOTOPOE IIPUBOJUT, B CiIydyae
IONAJJaHUsl ITUX MOJIEKYJ B LHTOIUIA3MY, K aTake aKTUBHBIX LIEHTPOB METAJUIO-
(dbepMEeHTOB U UX UHTUOUPOBAHUIO;

v/ HaJIHYHe B MOJIEKYJIAX TYMHHOBBIX BEIIECTB YYACTKOB, HECYIIMX HeCAPEHHbIE
JIEKTPOHBI, KOTOPOE MOXET SBUTbCA MPUUYAHOW PpEaKUUM, NPUBOAAIINX K
Moau(UKAIMYA KOMIIOHEHTOB KJIIETKU M3-32 KOBAJICHTHOW MPUBUBKU K HUM MOJIEKYII
T'YMUHOBBIX BELIECTB;

v ampuduIbHbIe CBOMCTBA MOJIEKYJ T'YMHHOBBIX BEIIECTB, KOTODbIE IEIarOT
BO3MOXHBIM  MEXMOJIEKYJSIPHBIE  B3aUMOJICMCTBHUSI TYMHHOBBIX BEIIECTB C
KOMIIOHEHTaMU KJIETKU B pe3ysibTaTe 00pa3oBaHUs BOJAOPOAHBIX, KYJTOHOBCKHX U
ruapooOHbIX  cBsizel.  Jlerko  mpeAmoNioKUTh, UYTO  MEXKMOJICKYJISIPHBIC
B3aMMOJICCTBUS KJIETOYHBIX KOMIIOHEHTOB C TAKOW MOJIEKYJIOW-KTOCTEM», JOJLKHBI
MIPUBECTH K HAPYIICHUIO KIETOYHOrO METab0JIn3Ma.
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Crneunduueckne 0COOEHHOCTH 3aKIIOYAIOTCS B XUMHUYECKOM CIOCOOHOCTH sApa
I'YMUHOBBIX BEIIECTB PAacTBOPATh U MPEOOpPa30BbIBATH HEPACTBOPUMBIE U HEIOCTYIHbIE
(opMbI UTATENBHBIX BEUIECTB, B 0COOEHHOCTH (hochopa u kamuss. OHU Kak «O0TOOMHBIN
MOJIOTOK» OBIOT B TAKHE€ COEIMHEHHUS U BOIPEKHU BCEM 3aKOHAM XMMHHU HE PACTBOPAIOT, a
«pa3oUBaIOT» CIOXKHBIE XUMHUUECKUE coequHeHns Gocdopa U Kalusl.

CyumecTByeT 3aKOH MUHUMYMa U MAKCUMYMa. CMBICJI 3AKOHOB B CJIEYIOLLIEM:
HEBO3MO’KHO CYILIECTBOBAHHE OJJHOI'0 XMMHU4YECKOI0 dJieMeHTa 0e3 Apyroro.

C yBaxxenuewm, I'.H. KocbsiHeHKO



