SAKJIIOYEHHE

B 3TOfi KHHMre H3JI0KeHa, KOHeUHO, He HCUephhiBaluUM obpa-
30M, — MOJIeKYyJIsipHas Ouo¢usHka, T. e. ¢u3uka GeJKOB H HYKJeH-
HOBBIX KHCJOT, OHOJIOTHYECKHX MakpoMoJyieKys. IloHumaHue ux
CTPOEHHSI H CBOHCTB OCHOBBLIBAE€TCSi Ha YK€ YCTAaHOBJIEHHBIX (H3H-
YeCKHX NPHHIHNAX, AOCTATOMHLIX AJfl JaJjibHellIero pasBUTHS MO-
JIeKy/15ipHONl 6Ho(pH3NKH.

Kisetka, opranusM npeinctasasiior co6oil MoOJEKyJsipHEIE, T. e.
XMMHYeCKHe MauliHbl, GYHKIMOHUPYIOUIHE HAa OCHOBe TOYHO cbasaH-
CHDOBAHHBIX B3aHMOJEHCTBUH HelTpasJbHbIX MOJIEKYJ W HOHOB. DTH
B3aUMOAEHCTBHSl PEAJIM3YIOTCS B OTKPLITHIX CHCTEMAax H ONpenelisiioT
TEPMOIUHAMUYECKOE CONPsKEHHE XHMHUECKUX PEeakliuil ¢ TpaHcnop-
TOM BellecTBa. B KJETKY M H3 KJETKHM NEPeHOCATCS HedTpaJbHble
MOJIEKYJIBI, HOHBI U 3JIEKTPOHHL. )

I ns1 BO3HHUKHOBEHHSI W CYHIeCTBOBaHHsl 6uocdepsl HeoOXOmUM
NPUTOK dHepruu. B KOHEUHOM cueTe HCTOYHHKOM KH3HH Ha 3eMJe
aBasiercss Codnie.

®orocunres TpaHCHPOPMUPYET HHEPrHIO COJNHEYHOIO CBETa B XU-
Muueckyio. XHMHYECKasi SHeprus, 3anaceHnas npexnae scero B ATO,
UCMONb3yeTCs AJsl BCeX HYXKJ JKHBOH CHCTEMBI.

Pa6ora Takofl cucTeMbl — MOJICKY/JIAPHOA MalIMHBI — OpraHu30-
BaHa MOCPEACTBOM NpsiMbIX M 06paTHbIX HHPOPMALMOHHBIX MOTO-
KOB, MOCPEACTBOM MOJEKYJIAAPHOH CHTHanusanuu. B XuBoil cucreme
CUrHaJlaMH, UX HCTOYHHKAaMH, NpUEMHUKaMH M npeobGpasoBaTensMu
CIY>KAaT MOJEKYJb U HagMOJEKYJNspHble CTPYKTYpb. Y3sHaBaHue
CUTHaJia ONpeeseTcsl MHOTOTOUEYHBIME C1a0bIMU B3aHMOLEACTBU S
MH, HMEIOUIHMH KoOmNepaTHBHbIA xapakTep. B 3To#l KHure paccMo-
TpeH psAl AIBJIeHHHA MOJICKY/IAPHOTO Y3HaBaHH® — B3auMoAelCTBHE
¢depMeHT — cy6cTpaT, B3auMOLeHCTBHE KOMINJIEGMEHTapHBIX HYKJeo-
THIOB, peanusyemoe B ABoiiHo# cnupanan JHK, B Tpanckpuniuu, a
TakXe B TpaHCAAUMM (T. €. B3aMMOLeliCTBHE KOJZOHA C aHTHKOAO-
nom). K TeM Xe sBJeHMAM OTHOCHTCS B3aMMoJeHCTBHe aHTHTesa
C GHTHIEHOM, B TOH KHUT'€ HE PacCMOTpPeHHOe.

Buosoruyeckas crnenuduka nmpoLeccoB MOJIEKYJISPHOTO y3HaBa-
HUsI onpeaesieTcss MaKpOMOJEKYJIAPHOH CTPYKTYPOil OCHOBHBIX GHO-
JloTHUeCKH (YHKIHOHAJILHBIX BeliecTB — GeJIKOB M HYKJIEHHOBBIX
KucaoT. Baxkneiillee ¢Qusnueckoe CBOHCTBO MaKPOMOJIEKYJH — e
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FHGKOCTb — ONpene/sieT CyuecTBoBanue 6enkoBoil ryoGyss, o6Ja-
Haouell HHANBUAYAJIH3HPOBAHHBIM CTPOEHHEM, CYUIECTBOBAHHE MO-
JIEKYJAPHOTO aNepHOAHYECKOr0 KPHCTaJMa, YaajeHHble APYr OT
Apyra no nend aMHHOKHCJOTHBIE OCTAaTKH OKa3BIBAaIOTCH NpPOCTpad-
CTBEHHO COJINKEHHBLIMU B I106yse 1 00pa3yioT aKTHBHHIH LEHTP MoO-
Jekyanl ¢epmenta uau aHtutena. Coueranue ¢UKCHPOBAHHOTO
CTPOEHHS IJI0OYJBl B LEJIOM C JIOKAJbHOH MOABHXKHOCTBHIO YY4aCTKOB
uenu obecrnedyuBaeT AMHAMHYECKOE NOBEAEHHE OEJKOBBIX MOJIEKYJ,
OTBETCTBEHHOe 3a HX OuoJjoruyeckue cpoiicrBa. DyHkuusi 6enxa —
(depMeHTa sBJAAETCH XUMHYECKOH, WHBIMH CJ0BaMH, GepMeHT opra-
HH3YyeT NepecTpoiiKy 3JeKTPOHHBIX 000JI09eK COOTBETCTBYIOUHX CYO-
cTpaToB. BceaeacTBHe 3/eKTPOHHO-KOH(POPMAaLUOHHBIX B3auMomed-
CTBHH Takasi mepecTpoiika NPOMCXOAMT B pesysabraTe KoHpopMa-
LHOHHBIX NpeBpalleHu#l Genka. Pasnnuneie KogpakTope, cpegu Ko-
TOPBIX BaXHasi POJb NPHHALJIEKHT CHCTEMAM C CONpPSKEHHHMH
n-CBAI3SIMH, NMPUHUMAIOT HemocpeacTBeHHOe yuactue B SKB u, Tem
CaMBIM, PEryJHPYIOT noBeneHHe GeJKa.

Paccmorpenne KB toabko HauaTo B 3TO# KHUre. JlasmbHeiimee
pa3BUTHE TAKHX NpPEACTaBJIEHHN, TEOPETHYIECKOE U IKCNEPHMEHTAb-
Hoe HccaenoBaHue DKB —oamna u3 Haubosee akTyasJbHBIX 3amat
MOJIeKYJIfApHO# GHODH3HKH. 31ech 0COGEHHO NMEpCHEeKTHBHHIM Ipel-
CTaBJsieTCsi H3yuyeHHe (QepMEeHTOB, COLEpIKAMiMX B KadyecTBe Kodak-
TOPOB aTOMB! NepexoAHbIX MerasnoB. O MerannodepMeHTax Ko-
poTKO pacckaszano B § 6.8. DierkrpoHHBle 06GOJOYKH MEPEXOMHBIX
MeTaJJIOB SiBJSIIOTCS «MSTKHMH» B TOM CMBbICJIE, YTO MAJsi UX nepe-
CTPOAKH TPe6YIOTCH CPAaBHHTENBLHO MaJjible 3HEPrHH — pedb HIET O
d-anexrponax. CooTBeTCTBEHHO KOOPAHHALMOHHHE CBsi3H, o6pasye-
MbBle aTOMOM IHepexOAHOr0 MeTaJjJga, 3aBHCST OT OKpyXKalouieH
cpentl. MaBecTHO siB/leHHe Tak HasHBaeMOW OUCTOPCUOHHOL U30Me-
puu — CyuieCTBOBaHHSI KOMIJIEKCOB MEpPeXOAHBIX METAaJJIOB B H30-
MepHHIX (QopMax, pasHsMXCH NJMHAMH CBfidell W YrjaMH MeXay
cBsa3siMH. KoHpopmanuoHnHasi nepecTpofka GelKOBOH CTPYKTYDHI,
o6pasywollell KOOPAHHAIMOHHYIO CHCTEMY IepPexodHOro MeraJia,
MOXeT CHJIbHO BO31eHCTBOBATb HAa CTPOeHMe Takoil cucreMbl. TeM
CaMBIM, B 3THX CJIy4asiX HeNOCPeACTBEHHO PEaJIH3YIOTCH 3JEKTPOHHO~
KondopManuoHnse BzaumoneiicrBusi. Mx Hayuenue Tpe6yeT passH-
THS COOTBETCTEYIOUINX Pa3/esoB KBaHTOBOH xuMuH. HayuHast npeo-
Jorust arofi ofyacTu Ta XKe, YTO B COBpeMeHHOH HeopraHuuecko#
XMMHH, ¥ NO3TOMY 3aKOHHO CYHTAThb HCCAeNOBaHHs MeTadyodep-
MEHTOB, a TaK¥XKe JIOObIX KOMIIEKCOB GHONMOMUMEpPOB ¢ MetaliaMi,
OTHOCSIIUMHCH K OUOHEOpeanHudecKod xumuu,

Jlanbneiimee pasputHe Gu3nku Geska NoOHmET, OYeBHAHO, B Ha-
HpaBJIeHHU NOCTPOEHHUs 0Ollleil TeopHH reTeponoJHMepHOH I106yJibl
C €€ CTATHCTHYECKHMHM, OHHAMHYECKHMH H TOMOJOTHYECKHUMH OCO-
6enHocTsiMu. Takoe nmocrpoenne yxe HadyaTo B paGorax JIudmuua,
KpaTko Hanoxenunx B §§ 3.5 # 4.7 xuuru. Mayuenue crpoenns o
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cBOHCTB TJI06YJ/IsAPHON MaKPOMOJEKYJB, a Takke Hayuenne SKB B
rao6yJie JOJKHO gaTbh OTBETHl Ha OCHOBHBIE BOMPOCHI, CTOSIIHE Te-
pen ¢usuxoit GepmMeHTOB.

Crpoenne u cBoO#cTBa APYrHMX BaXKHe#lIHx GHONOJIHMEPOB —
HYK/JIEMHOBBIX KHCJIOT — CYHIECTBEHHO OTJIHYHBI OT CTPOEHUSE H
cBoiicTB OesIKOB. DTO pas/jMuue BHIpa’KaeT NPUHIMNHAJIBHYIO pas-
HUuly OuoJiornueckux ¢yHkuuil. MoxkHO ckasaTb, 4To QyHKIHA Gen-
KOB — HCNOJIHHTe bHAs, B TO BpeMsi KaK QPYHKI[Hsi HYKJIEHHOBEIX KHC-
JOT — 3aKoHOJaTesibHasi, MOCKOJbKY OHa CBOJMUTCH K Y4acCTHIO B
cuHTese Oesnxa. B KOHEeUHOM cueTe TJIaBHBI MOQJEKyJAPHBEIE Npo-
1ece, JeXauuil B OCHOBe BCell GHOOTHH, — MATPULHbBLEL CUHTES GLUO-
nOAUMEpO8, peau3yeMblil B TPAaHCKPUITIIMKY W TpaHCIsnun (a Takke
B oGpaTHON TpaHCKpHnuHH). PH3HuecKHe OCHOBBI 3THX siBJEHUH
onucane B kHure, OgHaKO MBI OTPaHHYHJIHCh PaCCMOTPEHHEM IIpo-
crefiliNX MOAeJbHBIX NPOLECCOB, PeasM3yeMblXx B GECKJIETOYHBIX CH-
cTeMax, U He 3aTpaTUBaJid npoyeccol peyAfiyuu MATpUiHo20 CuH-
Te3q@, T. €. peryasauuu medcrBusi renoB. OueBHAHO, UTO KJIETOUHAS
JuddepenunpoBka, MopdoreHes H OHTOTEHE3 B [[€JIOM He MOTJIH Gbl
peanusoBaTthesi 6e3 tako# peryasinuu. B camom gene, B s060il co-
MaTHYECKO! KJIETKE MHOTOKJ/ETOYHOrO0 OpraHH3Ma HajJH4YecTBYeT TOT
XKe TeHOM, YTO H B HCXOZHOH 3UTOTe, HO (YHKUMH COMATHYECKHX
KJETOK pasjIHuHbl, TAK KaK B HUX CHHTE3HPYIOTCsi pasHbie OesikH,
Perysnsinusi AeficTBHSE TeHOB OCYHIECTBJAETCH HA MOJEKYJsipPHOM
YPOBHE B CHCTEMe Onepoxd y HNPOKAPHOTOB HJIH TPAHCKPUATOHQ Y
sykapuoToB. PaccMoTpenue 3THX cHCTeM BBIXOAMT 3a PAMKHM KHHIH.

Jns peryisiTopHBIX OGHOMOJIEKYJ/ISiPHBIX CHCTEM XapaKTepHBI He-
JiMHe{HbIe COOTHOMIEHHsi MeXny 0000UIeHHEIMH CHJIaMH H HOTOKaMH.
SIpxufi npuMep HeJHHeHHOrO NOBeAeHUs — KOONepaTHBHEIE CBOHCTBa
aanocrepuyeckux (epmenros. MMenHo BciencTBUe HeJNHUHEHHOCTH,
npHcyme#l XUMHKO-AHGGY3UOHHBIM CHCTeMaM, JaJeKuM OT paBHO-
BecHsi, B KJIETKaX M OPraHH3Max BO3HHKAIOT KosebaTelbHbBe U BOJ-
HOBBIE NIPOLIECCH H OKa3HBAIOTCS BO3MOXKHBIMH IPOLeCCH Pa3BHTHs.
* Kak HHIMBHIya/bHO€ PasBHTHE OpraHH3Ma, TaK H 3BOJIOLMOH-
HO€ pa3BUTHE B IIEJIOM, B KOHEUHOM cUETe ONPEAeJARNTCH CH0KHBIMH
HeJHHEeAHBIMH MOJIEKYNAPHBIMH IIporeccaMd. Mbl BIpaBe TOBOPHTHb
0 MOJIEKY/IApHHX oCHOBax 3BoJwouiu. C OxHOI CTOPOHHI, 3BOJIO-
HHOHHBIE B3aHMOCBSI3H MEXAY GHONOTHYECKHMH CTPYKTYPaMH Ipo-
C/IeXKHBAIOTCS BIVIOTh KO MOJIEKYJ/ISipHOTO YPOBHS — yCTaHaBJ/IMBAIOT-
€51 3aKOHOMEepHBIE TOMOJIOTHH B NEPBHYHOH CTPYKTYpe ORHOTHIIHBIX
6elKOB pa3HbIX BHIOB (UHTOXPOM C, reMorjioOuH u t. A.). C Apyrof#i
CTOPOHH], CHeNaHbl IIepBHE INATY B IOCTPOEHHH MOJIEKYJISipDHOH Teo-
PHH 3BOJIOLMH. DfireH NPefJIoKUJ TEOPHIO SBOJIOIMH H CaMoopra-
HH3aUHH MaKpOMOJIEKYJ, HAIOUyl0 INPHHIHNHAJBHOE MOJE/IbHOoe
HCTOJKOBaHUE ecTecTBEHHOro oTbopa B HOOHOJIOTHYECKOH cucreMme,
Hcxonnoe nonsitne 1ol TEOpUH, HMelouiee, Kak yXe ckasaHo, QyH-
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LaMeHTanbHOE 3HauyeHHe IJis1 BCeH OMOJIOIHH, — MAaTPHYHHBIH CHHTE3
6HonosuMmepa.

B cBerte coBpeMeHHOro pa3BHTHA HAYKH CTAJIO QUEBHIHHIM HCTUH-
HOe colepKaHHe TaK Ha3biBaeMOH «aHTHIHTPONHHHOCTH» XKH3HH.
Panee noauepkuBasach BbICOKAasd YNOPSAOYEHHOCTb KJETKH Opra-
Hu3Ma. Ho ynopsiioueHbl U KPHCTABL «AHTHIHTPOMHIHOCTDS, €CIH
y¥ MOJb30BAaThCS 3THM TNOHSITHEM, BbIPaXKaeTcsi B OTpaHHYEHHOH
HPHMEHHMOCTH MOHATHS 3HTPONHMH (M COOTBETCTBEHHO 3KBHMBAJIEHT-
HOTO MOBATHS KOJIHYeCTBa HH(MOpMAaNHH) K XHUBOH cucreMe. Bynyun
IHHAMHUYECKOH, «MalIMHHOH», a He CTATHCTHYECKOH CHCTEMOH, XKH-
BOH OpraHH3M CJeNyeT, KOHEUHO, 3aKOHAM TepPMOIHHAMMKH, HO 00.-
JKEeH ONHUCHIBATbCs B HMHBIX TepMHHaX. PasBuTHIO opraHM3Ma oOTBe-
4aloT QU€Hb MaJjble H3MeHeHHs sHTponHH. dns «uBdoOpManHOHHOH»
TPAKTOBKH SIBJIEHMH JKHM3HEIEATeJILHOCTH MOHATHE O KOJHYECTBE HH-
dopmanuu Gecnionso. B Guosornu cymecTseHHO, HE KOJIMYECTBO, a
KauecTBO MH(OpMallHH, ee NMPOrpaMMHpYIOIlee 3HAaueHHe, €€ [eH-
HocTh. Tak, B Teopun ODfireHa B KauecTBE XAPAKTEPHCTHKH, oOmpe-
nensiiollefl  MOJIEKYJISIDHYIO CeJIeKIIHIO H 3BOJIONMIO, (urypupyer
CeneKTUBHOA UYEHHOCTb, Bbipaxkaemasli uepe3 KHHETHUECKHE Be-
JINUHHBL.

TIpu nmepexofe OT MOJEKYJSIPHBIX CHCTEM K HaJMOJIEKYJISPHLIM
CTPYKTypaM KHBBIX KJETOK H OPraHH3MOB MBI BCTpeuaeMcsl co crie-
nuduyeckHMH npobaeMamu (GUM3HKH KOBACHCHPOBAHHEIX cpen. Bwmo-
JIOTHYECKHe MeMOpaHbl, COKpATHTEJIbHBEIE CHCTEMBI, JIOGbIE KJAETOY-
HBle CTPYKTYPH HMEIOT BHICOKO CHEIHANMH3HPOBAHHOE IeTEepPOTreHHOe
crpoenne. Bo Bcex GpyHKIMOHAMBLHBIX HAIMO/IEKYJIAPHBIX CTPYKTYypax
ONpeneNsOYI0 pOJdb HIPAIOT Ge/KH, B3aHMONEACTBYIONHE C IPYTH-
MH OpPraHHYeCKMMH MoJeKyJaaMHu (Hampumep, ¢ JUMHIAMH B MeMOpa-
HaX) H ¢ pa3JHYHLIMHM HOHaMH, HauHHasl C MAJHX HOHOB IIEJIOUHBIX
H IIEJOYHO3EMeJbHEIX MeTa/JJOB. B rereporeHHHX HaaMOJEKYJIsp-
HBIX CHCTEMAaXx peajM3yeTcsl CnenMasibHOe JUHAMHYECKOEe HOBepeHHe,
OTBETCTBEHHOE B KOHEUHOM Cu€Te 3a BaXKHejIliHe sIBJEHUS Ku3He-
IesATeNbHOCTH. DTO MOBeJeHHE .onpefe/seTcss oCoGHM COCTOSTHUEM
GHOJIOTHYECKHX HAAMOJEKYAspHHX cHcTeM. MeMOpaus HMEIOT XKHA-
KO€ HJIH JKHIKOKPHCTA/NJIHYECKOE CTpoeHHe, «O6e/IKH MiaBaioT B JH-
ougEoM Mope». CokpaTuTeabHbie O€JKOBbi€ CHCTEMBI, OTBETCTBEH-
Hb€ 32 NMpeBpaLIeHHe XHMUUYECKON 3Hepruu (3anmaceHHol npeumye-
creedHo B AT®) B MexanHueckylo paboTy, T. €. CHCTEMH MeXaHO-
XMMHYEeCKHE, MOCTPOEHH H3 pasJHYHHX OGUOPHMIAPHEX O6eNKoB,
B3aHMONEHCTBYIOILHX JApyr ¢ ApyroM. EcrecTBeHHO, 4TO BHYTpH-
MOJIEKYJApHas H MOJIEKYJAsipHasi NOLBHXKHOCTb, T. €. KOH(pOpMaIyoH-
HBe JBHXKEHHS, UIpPAloT IVIaBHYIO POJb B NHHAMHKE HaJMOJIEKYJsp-
HEX CTPYKTyp. B KOHeuHOM cueTe 3/eKTpPoHHO-KOHGDOpMAalHOHHBIE
HJIH HOHHO-KOH(OpMallMOHHbIE B3aHMONEHCTBHA J€XKaT B OCHOBE
BCEH KJIETOUHOH JHHAMHKH,
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Hennlit pax dusudeckux npoGaeM, u3ydeHHe KOTOPHIX JHIUIL Ha-
YHHAETCSA, BOSHUKAaeT B CBA3H C NOBEJEHHEM HaJAMOJEKYJIAPHLIX 6HO-
Jgorudeckux cucrem. C emte 6onee CIOXHHMEH npobieMaMu ¢H3MKa
BCTPeYaercs Npu nepexole K KJeTKaM H OpraHu3MaM.

Mounekynsipsas GuodH3uKa CIHYKUT HaJeXHOH OCHOBOH Gwuo-
busuky KJIeTKd ¥ Guodu3uKu CNOXKHHX cucreM. [loka numin B He-
MHOTHX CJyd4asix yJaercs «HaBeCTH MOCTbly MEeXIY MOJEKYJIsIpHOH
OHOGhu3uKOHA H PU3HKOH Pery/sTOpHHX NpPOUECCOB B OpraHHaMe, du-
3HKOH MpPOIECCOB PA3BUTHS H T. 1. 1eM He MeHee HeT COMHEHHS B
TOM, 4YTO COOTBETCTBYIOIIHE mpobieMul OynyT pellaTbCs HAa OCHOBE
NpefCTaBJICHHH O CTPOEHHH H CBOHCTBAX OHONOrHuecKy (PyHKIHO-
_HalbHBIX MOJIEKYIL.

Mounekynsipuass GHopH3HKA €CTb HepBas 4acTb GHOPU3IKKH B me-
JoM. Janpueimee uanoxende OuodH3MKH MOMKHO OHTb MOCBSA-
LIEHO, C ONHOH CTOPOHH, OOMHM (QH3HYECKHM OCHOBAM OHOJOrHH,
¢ Apyro#, — Qu3HIECKOMY pPacCMOTPEHHIO psfa BaXKHEHUIIHX Hpo-
IIeCCOB, HMEIOIIMX YHHBEPCAJbHHIA XapakTep B KHBOH NPHUpPOnE.
K 1M npomeccaM OTHOCATCS MeMGpPaHHHH TPaHCHNOPT BeLIECTBa
¥ 3apsAN0B, MEXaHOXHMHUYECKHE NPOUECCH H ApYyTrHe OHOIHEpreTHue-
CKHE SIBJIEHHS, B YaCTHOCTH, AHXxaHue H porocuHres. Ha ocHoBe oG-
IHX NpefCTABNEHHA TeopeTHuecKod OHODH3UKH, pa3BHBAEMHX B
TEPMOAHHAMHKE HeoOGpaTHMBIX MHpPOLECCOB H B HENHHEHHOM KuHe-
THKE, NMONJIeXAaT PacCMOTPEHHIO PasHOOOpasHble HenHHeHHble fBJe-
HUSI B JKUBHIX OpraH#3Max M npobneMmbi passutus. Ilocrpoenue ¢u-
3HKH BCeX Ha3BaHHBIX fIBJIEHUH JMUUIL Ha4aTo, HO MHOTOE yXKEe CTaJjo
H3BECTHBLIM U MOHSITHBIM.

W monekynspsas 6uoduszuka u OHOQHU3HKA B LETIOM JOJKHBI
‘paccMaTpPHBATLCA KaK eCTeCTBEHHble 4aCcTH GH3UKH — eIHHON HayKH,
NOCBSIIIEHHON CTPOEHHIO M cBoficTBaM Matepuu. Ceromus TeoperH-
4eCKHEe OCHOBHL JMIOGOH 0ONACTH €CTeCTBO3HAHHS CBOASATCA K (PH3UKE.
CoOTBeTCTBEHHO GHO(MU3HKA CIHBAETCS C TEOPeTHYECKOH OGuosorueil.
Opnako npounecce obbenuHenuss GU3HKH H GHOJIOTHH CeroaHs JHlib
HauHHaeTCH.





