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B.A. JKediceps
HucruryT ruapoduonornm HAH Yipauns:, Kues

MUIPAIIHA U PACTIPEJIEJIEHME ATIOMWHMS MEXY ABHOTHYECKUMHU
KOMITOHEHTAMM ITOBEPXHOCTHBIX BOJJOEMOB

OGobmens ganHbe 0 cocyinecTByiomux dGopm Al(III) B Boge HccneyeMBIX HOBEPXHOCTHBIX BOIOEMOB C
PA3IMYHLIM TH/IPOIOIMYECKHM PEKUMOM. Mecse/loBaHo poilb PacTBOPEHHLIN OPraHMYECKHX BEIIECTB B
oOpasoBanuu komiulekcor ¢ Al(IIT) u B ero Murpanus.

Kmouessie crnosa: anmoOMUHUL, q’;op.ubz Muzpayii, KOMNIeKeol, 2YMycogble geljecned, NOGePXHOCNIHbIe 8000eMbl

B.A. Zhezherya
Institute of Hydrobiology of NAS of Ukraine, Kyiv

MIGRATION AND DISTRIBUTING OF ALUMINIUM BETWEEN ABIOTIC KOMPONENTS OF
SUPERFICIAL RESERVOIRS

The data about aluminium coexisting forms in the studied surface water bodies with a various hydrological
regime are generalized. A role of the dissolved organic matter in complexation of Al (III) and its migration
is investigated.

Key words: aluminium, forms of migration, complexes, humus matters, superficial reservoirs

YK 574.64+597[551.2+524.1]
A A KUJIEHKO, B.B. KPUBOIIMIIA

UepHUTOBCKHI HAIMOHAIBHLIN Tiejarornaeckuid yausepeurer uM. T.17. ITleBuenko
yiL l'erebmana [TonyGorka 53, Uepruros 14013, Ykpauna

MOPOOPUIUOJOI'NYECKHE AJAIITALIUH
PA3BHOBO3PACTHBIX I'PYIII CYPRINUS CARPIO L.
MO JIEHCTBUEM I'EPBUIIIJIOB

YeTaHOBIEHA 3ABHCHMOCTE MEXTY (DH3HYECKHMH CBOMCTBAMH IepOHITUIA W CTENEHEIO €ro Bo3leHcTRHA
HA CTPYKTYPEL OpraHOB, NATONOTHYECKHE W3MEHEHMs KOTOPEIX BIHAIOT HA VPOBEHEL AJCHHIATOR B
opraHm’Me IByxJieTok Kapra. Ha mMopdodyHKIMOHATEHOM YPOBHE aJalTallis JIerde OocyINecTRIAeTes V
CETONIETOK, B CBA3M ¢ aHA0OINYEeCKOH HAIIPARIEHHOCTEIO HX 00MEHA BEllecTB.

Kniouessie cnosa: 2epbuyuosl, ce2onemxu, O6yXaemxiu Kapna, adanmayiiu, a0eHuIamas!

B macrosimee BpeMs ¢ IENBK NPEAYHPEKACHUSA 3apOCTaHHS JPCHAKHBIX KAHATIOB M OTKPBITHIX
KOJIJICKTOPHO-/[PEHAKHBIX M OPOCHTEIBHBIX CHCTEM PEKOMEHJIYeTes HCIONb30BaHHe IepOuIHJIoB, B
JacTHOCTH payH/lana, 4To MOKET IPUBECTH K HEHPOTHOZMPYEMBIM IOCHIEICTBHAM JUISL THIPOOHOHTOR.
[Iponecchl JeTOKCHKAIMK KCEHOOHOTUKOB ¥ puid npoucxojar ¢ pacxojoBanuem AT®. Qopmuposanue
CPOYHOTO 3Talla aJalTallHy IpoTekaeT IpH MOOHIN3AIlHH BeeX BHYTPEHHHX PECYPCOB OpraHH3Ma PHIOEL a
JOJITOBPEeMEHHBIH 3Tall OCYIIECTBIIACTCH ¢ YUacTHEM Peakiuii aHabomn3Ma, KOTOPBIE TalKe JIOJIKHEL OBITh
ofecIeueHE! YHEPTUEH MaKpOdIPTOB,

[TosroMy Tens Hamero HecleOBaHue — HAHTH OTIMYNTEILHEIC YEPTHL B a/IalTAIiHA CETONCTOK |
JIBYXIETOK Kaplla B YCIOBHAX TepOHIH/IHOTO IIpecca, a TAKKe YCTAHOBUTL 3aBHCHMOCTH B H3MEHEHHAX
cojlepkanis aJ[CHHIATOB 110J1 JIeHCTBHEM 3eHKOpa U payijlana.

MaTepuaa 1 MeTOIBI HCCTET0B AHMIT

HMecnenoBanue MpoBe/leHbl HA Cerojlerkax M jByxierkax kapua (Cyprinus carpio L.), BHIPaIGHHBIX B
OAO UYepuuropribxos». Macca puid konebanach B npejenax 40-105 r, 150-300 r. VYenorust
SKCIIEPHMEHTA OIHCcaHEl paHee [9]. beutn B3sTel 2 repOuIm/ia pasHOil XUMHYECKOH MPHPO/ILI H CBOHCTB:
3eHKOp — MeTpuby3uH ¢ pacTBopmMocThio — 0,12 T B 100 r Bomel mpu 20°C; paymman — raudocar,
pactBopuMocTh — 1,2 T B 100r Bojasl mpu 25°C.
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Jlsl ananusa coJepKanud aJICHWIATOR UCHOIL30BAIH MeTo MKy [12]. Jlust onenku yvuactust ATP,
AJIP, AMP B Merabosudeckol pervisiiiii  pacCHUTLIBAIM  CHEAYIONMe Ko hhHIMEHTB COCTOSHUS
KJIETKH: aJ[eHUIaTHIi sHeprerudeckuii sapsyt (AD3) [3, 11]; sueprerudeckuii Gocdarupii norennual —
oTHomeHHe Aeficteyiomux Mace ATP cueremer (OJIM ATP c-mer) [3, 11]; oTHOImeHHE AeHCTBYIOMMX
Mace aJeHmIaTKuHasHol peaxiun (JIM i, [3].

Jl1sa ompeleneHHA CKOPOCTH IMPOHMKHOBEHMSA HCCIEAVEMBIX TepOHIHAOB B OpraHusM pHIO
paccuutansl Koo dunuentsl nunoduisHoctd — Log P (orapudm  koddduimenta pacupeieienus
He3apsDKEHHEIX (hopM cyGeTpara) ¢ MOMOIIBI0 KOMITBIOTEPHOM IPOTpaMMEL

CrarucTHieckylo 00pafoTKy JaHHBIX HPOBOJUIH € IOMOIMIBI CTAHJAPTHBIX KOMIBKOTEPHBIX
IpOrpaMM, JIOCTOBEPHOE pa3iMdHe MEXIY CPeJIHUMH apHMEeTHYSCKMMH BeIHYHMHAME OLPEIEIUIN C
HOMOIIEO t-kpATepus CThIOAeHTA. Pasnuausa MekTy cpABHHBAEMEIMHE TPYIIAMH CUMTAIH JOCTOBEPHEIMU
upu P < 0,05.

PE]}".J'[[)T}]TBI HCCICT0BAHMIT 1 UX ()()C_VMEHHE

B sarpssHeHHbIX BOjIOEMAX [EPBLIMH HCIBLITBLIBAIOT JeicTBIE TOKCHYECKOTO BelecTBa xalphl, BHEITHIE
TOKpPOBH! H KHIIEYHHK PEIO. XAMIYEcKas CTPYKTYpa TOKCHKAHTa BIMAET Ha CKOPOCTE €70 IPOHHKHOBEHH S
B OPranusM pei0, AHHAMHKY U3MEHEHUS OPraHoB U Ha (GOPMUPOBAHME OTBETHOM a/lalTHBHOM peakiuH,

MerpuGysun, B OTIHIHE OT JIPYIHX HCCIEAYEMBIX TepOUIIHIOB, BCIEICTBHE CIOKHOCTH CTPOSHUS U
JIOCTATOMHOM  JIETKOCTH  IPOHMKHOBEHMS Bo BHYTpeHnue opransl (Log P=1,3+,0.21) oxasbiaer
HaubonbInee jelcrBre Ha KaOphl JABYXIETOK Kapla [5]. OHo Bhpaxaercsd HaDYXaHHEM pPecIHpaTOPHBIX
aaMelll ¥ runeprpoduy (HIAMEHTOB, 4TO IPHBOJUT K YMEHBIIEHHIO IOCTYILIEHHS TOKCHYECKOIO
BelllecTBA B opraHusM pbld. CyTouHOe JelicTBHE 3€HKOpa CHOCOOCTBYET BO3HHKHOBEHHIO CPOHUHOI
a/[aNTaly, KOTOpas BRIPAXKAETCS B VBEIMIEHHH KOIMYECTBA SPUTPOIMTOR, reMorniobnna, COD, BA3KocTH
kpoeH [7]. Msmenenusa nokasateneif kpoBH, HaOMoaeMble MO/ BIHAHHEM 3€HKOPA, CBHAETENBCTRBYIOT O
HE3aBepUIEHHOCTH IIpolecca (hOpMUpOBaHME JIONTOBpeMeHHOR ajanranuu, OOBJICHEHHEM MOXKET
CIIYKUTD, paspylleHHe CTPYKTYPHI kalp JIBYXICTOK Kapla K 3ToMy Iieproay [5]. Kpome roro, akTHBHBIC
NOBEJICHIECKIE PeaklMH CEroJeTOK H JABYXJIETOK Kapla IIoJ AeHCTBHEM 3€HKOpa MPHBOIAT K
COOTBETCTBYIOIIUM H3MEHEHHAM KOIMYECTBa MaKPOIPIHUECKUX COSJUHCHUI B OpraHax — CHHKEHHE Beex
HCCIeVEMBIX aeHWIATOB B IE€UeHH, OeBIX MBIINIAX H MO3re (3a HekiaroueHHeM ypoeHeit AMP nu ADP B
nocieHeM oprane). YBennuenne konndectBa AM® na 26% u AJI® na 13% B Mo3re JByXIeTOK Kapla
IO CPABHEHHIO ¢ MO3IOM KOHTPOJIBHBIX PHIO HE MPUBOAT K yeuieHHio pecunreza AT® u3 AJ/I®. B mosre
KapIa afalTHBHLIE BO3MOKHOCTH HAa VPOBHE SHEPreTHYECKOIO MeTabolHM3Ma He HCIONIB3VIOTCH.
HaoGopor, npoucxour cuuxkenne ypoBus AT® na 37%, AD3 — na 23%, oTHOIIEHH ASHCTBYIONMX Mace
ajlenuiaarkuiazHoi peaknuu — Ha 38%. YpasuosemennocTh nyteil uenonbzoBanus ATP B opranax,
KIETKAaX M NOoUIepKalte ee Ha OIPE/IEIeHHOM VPOBHE JlocTHraeTes! jleficTBHeM CIOMHBIX MEXaHH3MOB
PETVIAIMKM 110 HPHHIUIY oOparHo# ¢BA3M [13] W 3aBHCHT OT akTHBHOCTH ¢epmeHtoB. B medenn
JBYXJIETOK Kaplla IIPOMCXOJUT CHUKEHHE BCEX H3Y4aeMBIX IOKasaTellel sHeprermieckoro oOMeHa.
Bo3MOKHO, 3TO CBAAHO C VMEHBIIGHHEM AKTHBHOCTH (epMEHTOR KaTabolm3Ma, 3a HCKIIUeHHEM
yBenudeHust akruBHocTH [-6-@O/II" (nenrozodocdarupii 1yTh) ¢ HEIBLIO VBEIMYCHHS VA [CHTO3 H
BOCCTAaHOBIIEHHEIX KodepmeHTOoR [2]. [lociennue B VelOBHAX JeHCTBHS 3€HKOpA, B CBOK OUepelb,
00eCIIeYHBAIOT HOPMAIBHOE [OUIePKaHie CTPYKTYPHI TKAHEH OeJIBIX MBI 1 Mo3T4a [ 5].

M3 HceneloBaHHBIX TKaHel HamOojee HEraTHBHBEIC M3MEHEHMs HaOMIOAAOTCA B OCIBIX MBIIIIAX.
Chmxenne yposHst ADP B 7.3 pasza B OelIbIX MBIIIIAX OPHBOJUT K PE3KOMY YBEIHIEHHIO OTHONICHUS
ACHCTBYIOIUX — Mace  aJeHMJIaTKHHA3HOM peaknuu M HEBO3MOXHocTH pecunuresa ATP, uro
NOJATBEPRK/IAETCS BLICOKMM 3HaueHueM oTHomenust ATP/ADP=3,01 npu nexoropoit crabuiasnocru A3,

HauGoznee jierko B oprauusM pwld nponukaer pavyaan (Log=-2,3640,64), nelictBHe koToporo
OPUBOJAT K MOPHOJOrHYeCKHM HapylleHusM: o0pa30BAHHMI0 Ha BHENIHUX IIOKPOBAX, IUIABHHKAX
JIBYXIETOK Kapla W3bA3BICHUH, TOYEUHBIX KPOBOUIMAHUM, OTEKOB U T.1.[6]. BO3MOKHO, 4TO IPHYHHOI
5TOTO ABNIAETCA XMUMHYEcCKas IPHPOJa IepOUIH/Ia, €T0 BEICOKAs PAaCTBOPHMOCTE B BOJE IO CPABHEHHIO C
senkopoM [9]. Uepes xabpbl, KOTOPLIE OCTATUCH HENOBPEX/IEHHBIMHU, IITH(OCAT ¢ KPOBBIO JIOCTHIAET Beex
OpTraHOB, TKaHell H KJIETOK, 9TO IPHBOAHT K HX NIATOJIOTHH [6].

[lo muenuto JLA. Byraesa u jap. [1], uzydeHue reMarolormdeckux Hokasateneid puid no3BOJHT
OIIPeJIC/IHTE HX aalTallHOHHBEIE BO3MOXKHOCTH B VCJIOBHAX aKTHBHOTO AHTPOIOIEHHOTO BO3AEHCTBHA HA
BOZCceMEBL. MEI Takke HMCIONB3YEM IeMaTOTOTHIECKHE IOKasaTeldH ABYXJIETOK H CeTeIeTOK Kapla UId
BBUSICHEHHMS  MexaHusMoB  (opmMupoBaHMs  ajanranuu. [lokasaHa HeoJIHO3HAYHOCTH  JIHHAMMKH
TeMaTOJNIOTHIECKHX MoKasaTeldel CeroseToK H ABVXIECTOK Kapla B VCIOBHAX IepOHIHIHON HarpysKH.
Orpernas peaknud opraHusMa Ha JielicTBue paypjiana (4-¢ CYTKH) BBIPa)aercss B IOBLIIICHHH
Coflep/KaHHsA SPUTPOLHTOR U FeMOITIo0HHA B KPOBH Kapha. KpHTHIECKUM 3TalloM [T JIBYXJIETKH KapIia,
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Korjla JicHeTBHE CpPOYHOM  a/lanTalid  CTAHOBHTCS HCBO3MOXKHLIM, (OPraHM3M HCUEpHal CBOU
(hu3noIOrHUEcKHe BOZMONHOCTH M PE3EPBHI), a (OPMHpOBaHHE JOITOBPEMEHHOH ajanraiim eme He
3aBepIIeHo, ABISEOTes 7-¢ cyTtku [7]. Jlns Hux xapakrepHbl HauOollee HU3KHE IeMaTONOMHMYEeCKUE
HoKazareliu, oTpakkaiomue HeGnaronoiyune B (DYVHKIHOHMPOBAHMH opraHusMma phid. Y ceronerok
H3MEHEHHA OCHOBHBIX II0KaszaTelieil KpoBU Ha 14-¢ cyTKH 2KcIepuMeHTa Oojiee CYIIECTBEHHEL, 9eM Ha 7-¢
cytku [10]. K 21 cyrkam nponcxoauT HekoTopas cTabHIM3alisl COCTOSHHS PHIOBI B YCIOBHAX AeHcTBHA
pavHIama, O 9eM CBHIETENLCTBYIOT MOIOKHTEIBHEIE H3MEHCHHA IeMaTONOTHYECKHX IMoKasareneif mo
CPABHEHHIO ¢ KOoHTposieM. OObiACHEHHEM 3THX PE3yJIBTATOR ABIIOTCA (DH3MYECKHE CBOlcTBa repOHIIHIA,
rnudocar daarogaps Xopolel pacTBOPUMOCTH B Bojie ObICTpee clOcO0EH BKIIOYHTHCS B OOMEH BEIECTB
kaprna. QYHKIIHOHHPOBaHHE ONPEICICHHBIX KIETOK, KOTOphIe oOeclednBacT CPOUHEL 3Tall afalTallHi
(KOMIIEHCATOPHEII BH/T) BO3PACTAET, HPHUEM TOJILKO TEX, KOTOPHIE B JIaHHLI MOMEHT Gosiece HeoOXO0/THMEL.
IlponcxonuT  MOOHMIHM3AlMA  SHEPIeTHUECKHX M CTPYKTYPHBIX — PECYPCOB  OpraHH3Ma,  HX
nepepachpe/eIcHie B CTOPOHY  NPEHMYIICCTBEHHOTO 00ECHCUCHHST CHCTEM, OTBETCTBEHHBIX 3a
aJanTalfio K JaHHOMY (pakTopy. Ha OHOXHMHYECKOM VPOBHE — 9TO IPHBOINT K YBEIHICHHIO aKTHRHOCTH
(epMeHTOB B OopraHax, KOTOpHIE HCIIBITHIBAIOT cTpece (Hanpumep, vBemmienne akTueHocTH JIJIT™ B 10 pas
B LIEYEHH CerolleTok Kapiia 1o aekicteiem rmdocara) [8]. Te cTpykrypsl, kKoTophie B MeHbIIel crerenu
OTBEYalOT 3a (JOPMHpPOBaHHE JONTOBPEMEHHOH aJanTallil, IOABEPraroTcs aKTHBHOMY paspyIICHHIO C
UCHIONL3OBAHMEM B DHEPrETHUECKOM — OOMEHe Ul CHHTE3a  MAKPOOPTHUYCCKMX — COC/HHEHWH.
JlokasaTeIbCTBOM 3TOrO Te3dca SBISIOTCH W3MEHEHHS cojlepkKaHuA oOmuX OelkoB M erc Qpakiuil B
opraHax JBYXJIeTKH Kapla IOJ BIMAHHEM INIH(ocaTa. A HMEHHO: CHIUKCHHE VPOBHS HEPaCTBOPHMBIX
OeNKOB M YBEIMYEHHE KOHIEHTPAIUH BOJOPACTBOPHMEIX OelkoB B OeNIBIX MBINNAxX W IedeHu [9],
BO3pACTAHHE MHTCHCHBHOCTH KartaOosimdeckux peaknuit [2] B oTUX opramax, ¢ BBJICICHHEM
OIIPe/ICIEHHOrO  KOJIMYECTBA SHEPIHH, KOTOpasg AaKKyMyIupyercss B Makposprudeckux cBsssax ATP,
HeOOXOMUMEIX JUIs OCYIIECTBICHH Ipoliecca ajanTaliui. HamMeHbINHe CTPYKTYPHEIE W3MEHEHHS I10]
JeficTBHEM payHjana KOCHYIMChH Mo3ra, ypoeHh ATP B nToM oprane MuHMManbHBIE. MakcnManbroe
paspymenne oOHapyxeno B Oelnoff Myckylarype W neveHu, Ho cojepkanue ATP B neppoMm ciyuae Ha
YPOBHE KOHTPOJIBHEIX PBIO, 4 BO BTOPOM — MEHBINE, HO JIOCTOBEPHHIX OTJIMYMIl HeT. FIMEHHO B meueHH
nporecckl OnotpanchopManiu  KeeHOOMOTHKOB TPOHCXOAT Haubolee aKTHBHO, TaK KaKk OCHOBHEIC
(pepMEHTHBIE CHCTEMBI JTOKAIH30BAHEL B TerarciuTax [4].
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YepHITiBCHKHI HATIOHATLHAHR TieJaroriaamil yaisepertet iM. T.I. IlleBuenka, Yipaina
MOP®O®I3IOJIONTYHI AJANITALIIT PI3HOBIKOBWUX T'PYIT CYPRINUS CARPIO L. 1O
T'EPBIIIUIIB

Beranopiena 3alexHiCTb MUK (PI3SHIHAMH BIACTHBOCTAMH TepOIM/IB T4 CTYNCHEM IX BIUIMBY Ha
CTPYKTYPY OpraHiB, HATOJOITYHI 3MIHH $KHX BIUIMBAIOTHL HAa PIBEHbL QJICHUIATIB B OPIaHI3MI JBOPIYOK
kopora, Ha mopdodyukiiiinoMy piBHI ajauraiis Jjeriie (GOpMYeTbes V ILOIOPIMOK V 3B7SI3KY 3
aHa0OJIIYHUM HANPIMKOM iX OOMIHY PEUOBHH.

Kmouoei eroea: zepbiyudu, yvoeopiuki, 0sopiuku kopona, adanmayii, adeninamu

A.O. Zhidenko, V. V. Krivopischa

Chernihiv National Taras Shevchenko Pedagogical University, Ukraine

MORFOPHYSIOLOGYCAL ADAPTATION OF CYPRINUS CARPIO L. UNDER ACTION OF
HERBICIDES

Depending between physical property of herbicide and degree of its influence on the structure of organs,
pathological changes which influence on the level of adenylates in the body of two-year-old carps is
established. At morphofunctional level the adaptation is easier carried out at this year carps because of the
anabolic orientation of their metabolism.

Key words: herbicides, carp, adaptations, adenilate

YK [636.5.087.7]
10.M. BABHUTIBCBKHM, O.B. IEPEHD

JIbBiBCEHKA AOCTiHA cTanmid [HeTHTYTY pHOHOTO rocmogapetsa HAAHY
BvI. JIbBiBCHKa, 11, emT. Bemukuit JTioGinn, Ykpaina

BILJINB EXITHAIIET MTYPITYPOBOI HA KAPBOI'IJIPA3ZHY
AKTHUBHICTb KUILIKIBHUKA KOPOIIA

Posrmsyiaerses Brume pisHux koHnentpamii (0,1 mu/xr; 0.3; 0.5 1 2,0 mor/kr xuBoi Macu pud) cumpropoi
HacTolky exinarei IypuypoBoi Ha aKTHBHICTL TPaBHUX (DEPMEHTIB KOpola. BUSBICHO CTUMYILIOIOUY JI1IO
Hacroliku exinanei B wonnenrpartii 0,3 MI/Kr, B pesyiabTari sKoi akTHBHICTL MeMOpaHHMX Kap&orijpas
3pPOCTAE Y BIYI, MIOPIBHAHO 3 TAKOK) ¥ KOHTPOILHOI IPYIIH pHO.

Kniouosi enosa: mpaeienns, kapbo2idpasu, exinayes nypnyposa, Kopon
B ocraHHl pokH BCTAHOBJICHO, IO JIOJABAHHS JIO PALiOHY TBAPMH €KCTPAKTY HA3EMHOI 1 N1I3eMHOI
JACTHHH eXiHarei MypnypoBoi MO3HTHBHO BIUIMBAE HAa PI3HI ACNEKTH IX NMPOJYKTHBHOCTI, ¢TaH IMYHHOT
CHCTEMH, TIPHPOTHAX (haKkTopIR pesucTeHTHOCTI [2, 4, 7, 8]. € MaHi nMpo cTHMYMOWYHIH BIUIHE €KCTPaKTy
exiHanei nypuypooi Ha picT Kopona, npere  (i3ioioro-GloxIMIHI  IIOKa3HUKHM  1OTC  BIUIMBY
SAITHTITAIOTECS 1e3 ICOBAHNMH [6]. Y 3B’A3KY 3 IMM CTAHOBHTEL 1HTEPEC JOCIHI/UKCHHS BILTMBY exinarei
MypruypoBoi Ha AaKTUBHICTL TpaBHUX depMmentis. [lg rpyma depMentis Biirpac BaimiIuBY pollb ¥
nepeTpaBIeHH] BYIVIEBOIB, BUCOKA iX aKTHBHICTE BUABIEHA V Pi3HUX BUAIB pud [9-11]. JlaHUX Opo BIIHE
exiHanei mypIypoBoi Ha akTHEHICTE KapOoriipas y KAMKIBHAKY KOpoIla Ta IHITHX BHIIB pHO B JTiTeparypi
HE BUSBICHO.

Meroto poGoTH OyJio JOCHIKEHHS BIUIMBY eX1Halel Mypryporoi Ha KapOori/(pasHy akTHBHICT
KHIDKIBHAKA TIPH OpalbHOMY ii BREJICHHI KOpOTIaM.
MaTepian i MeTOM 10CTI/KEHB

VY pofoti BHKOpHCTANO OfHOpiukH JIIOGIHCEKOTO IYCKATOrO KOPOIE, SKI BHPOINYBAIHCE B JTOCHLIHOMY
roctogapersl JIpBIBCLKOI fgociiuoi craniii lueruryry pudnoro rocuogapersa HAAHY. JlocompryBani
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