Bopa

Bopa — aTto camoe O6bIKHOBEHHOE U HEOObIKHO-
BEHHOe BeL,ecTBO.

daHTacTMyeckne ys3opbl WHEes, NpuyyasmBble
dopmMbl 06N1aKOB, y30pyaTOe KPYXXEBO CHEXMUHOK, pa-
AY>KHOEe MepLuaHue Kanesb POCbl, BECEHHUN OOXAb,
TPOMUYECKNN NTUBEHb — N 3TO BCE O BOLE.

B nereHgax Hapo4oB Mupa 3TO BewecTBO CUM-
BOJIN3MPYET UCXOLHOE COCTOAHME BCero cyuwero. dun-
nocoodbl [lpesHen ['peLn npoBo3rnallany Bo4y Hava-
JTIOM BCEX Havan.

A JleoHapgo pa BuHYM HasBan BoAYy OfYXOT-
BOPEHHOW XWU3HbID, BEOb BCE XMBOE Ha 3eMmrie «Bbl-
LISIO» M3 BOAbl U COAEPXUT €€ B cebe Kak OCHOBHOM
NPUPOLHbBIA KOMIMOHEHT.

MOoOXHO 6ecKOHe4YHO NboBaTbCA Ha TeKyLLYH
BOAY, Ha €€ NepenmnBbl — TaKk TEYET CaMa XXN3Hb.

Boga — ogHO M3 caMbIX pacrnpoCTPaHEHHbIX CO-
eAVHEeHN Ha Hawewn nnaHeTe. VIMEHHO OHa ABnseTcH
rNaBHOM COCTaBNAKOLWEN BCEro XWBOrO Ha niaHere,
HO Tak>e Bofa BXOOUT B COCTaB KOMET, BONbLINHCTBA
nnaHeT CONTHEYHOW CUCTEMbI U UX CMYTHUKOB.

Bogoa o6pasyeT BogHyto 060M04YKY Hawen
nnaHeTbl — rugpocoepy (0T rpevYecKux CnoB «rmapo» —
Bofa, «chepa» — wap).

Ecnn paccmatpuBaTb nokasaTenb KONM4ecTBa
BOA,bl BO BCEX arperaTtHbIX COCTOSAHUAX, TO €€ Ha NnaHe-
Te OKOJ0 75% OT 0bLern Macchbl, NPUYEM COSIEHON BOAbI
oT obwero o6bvéMa NpnuMepHoO 97%, npecHom Bcero 3%.
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[a n cam yenosek Ha 60-80% cocToUT 13 BOALI.
Bonbwasa yacTb BOAbl — 3TO KPOBb.

MoaToMy u4enoBek Bcerga NO6un KOHTaKTUPO-
BaTb C BOAOOW, BOOA OXMBNAET B HEM M3HA4vaNbHOe,
NCTUHHOE.

XMun4yeckune cBOMCTBaA BOAbI

Bopoa — BecbMa akKTUBHOE B XMMWYECKOM OTHO-
WeHnn BewecTBo. lNpocTaa npecHaa Boga He MeeT
3anaxa, BKyca u uBeTa.

Bornblaa yacTb XUMUK, NMPU €€ 3apOXLAEHUN KaK
HayKW, Ha4YMHanacb MMEHHO KakK XMMWA BOOHbIX pac-
TBOPOB BeL,eCcTB, MMEHHO NO3TOMY BOAa — 3TO onpe-
Aensaownm xapaktep XxuMmun. Boga nmeet pasnnyHble
dunsnyeckmne n XxmMMmM4eckme CBOMCTBa, HO MOCMOTPUM
Ha BOA4Y C XMMUYECKOW TOYKU 3PEHUS.

CocTaB Monekynbl BOAbl Takon: Ha [Ba aTtoMa
BOLOpPOA4A B MOJieKyne BOAbl NPUXOLUTCA OLUH aTOM
Knucnopopa, eé xmmuyeckaa édopmyna — H,O. ATom
KMcnopoga HaxoguTca B LleHTpe, a ABa aToMa BOLO-
pofa pacnonaraoTCcs BOKPYT.

Takum o6pasoM, ¢opMuUpyeTCcs Kpuctaniamye-
cKkas pelweéTKka B popme TeTpasgpa.
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Takon cocTaB 6bls1 ycTaHOB/MEH eweé B 1783 T.
bpaHUy3CKUM XUMUKOM AHTyaHOM JlaByasbe U nop-
TBEpXOaeTca pesynbTaTaMu 3KCNepuMeHTa no pas-
NTOXEHWO BOAbl, Korga Ha 1 o6bEM BblAeNAroLWerocs
Kucrnopopga npuxoauTca gsa obbeémMa BblAeNAoLLerocs
BOogOpOAa.

MNpencTaBfieHHOE B XMMWUYECKOM OTHOLUEHUN Be-
LLecTBO — 3TO AUCTUNNMPOBaHHAaA Bofa. B npupopge
BOZA COLAEPXUT pasfiMyHble NPUMeCKU U OYeHb penko
BCTpeYaeTCcsa B YNCTOM BUE.

MNpupogHan Bofda BCerga CoepXUT pacTBOPEH-
Hble CoNK, rasbl U opraHnyeckune BellecTtBa. CocTas
npuMecemn 3aBUCUT OT NPOUCXOXAEHUS BOAbI.

PaccMoTpuM arperatHble COCTOSHUA BOAbl.

Mpexpae Bcero, Bofa — eqUHCTBEHHOE BELW,EeCTBO,
BCTpeyvarleeca B OrPOMHbIX KonMyecTBax B ecTe-
CTBEHHbIX YCNOBUAX BO BCEX TPEX arperaTHbIX COCTO-
AHMAX: TBEPLOM, XNAKOM U razoobpasHoMm (népn, Boa
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n BoasHom nap). OgHako nNpouecc nepexoga Boabl N3
OOHOro COCTOAHMA B Jpyroe otnmyaeTca oT Nogo6HbIX
NpPoOLEeccoB C APYrMMn BeLlecTBamMm.

Ha 3emne HeT HM4Yero nogobHoro Boae. Co3gaértcsa
BreyaTneHne, YTo Boga — YHMKanbHas CyLHOCTb, CO3-
AaHHasa TBOpLOM crneunanbHo gns Gusnyeckoro Mmpa.

Booa B TBEPAOM arperatTHOM COCTOAHUU — 3TO
nén. B Bnae nNegHMKOB Ha Halen nnaHeTe XpaHuTcs
2/3 3anacoB NpecHOm BoAbl.

MNepexon XNoKoCcTu B TBEPAOE COCTOSHNE (KpuU-
CTannusaymsa) npomcxoauT rnocne Toro, Kak Temnepa-
Typa Bo3fgyxa onyckaetca 0o 0 °C n Huxe. Kpuctan-
NM30BaBLUaAcA Bofa npuobpeTaeT QUKCUPOBAHHDLIN
06BbEM 1N popmy.

B nnaHeTapHOM MaclwTabe ¢eHOMEH 3aMep3aHmsa
N TasgHMA BOAbI, HAPAAY C UCNApPEHMEM U KOHOEeHCaL -
en BoAbl, UTPaeT PoOJib TMraHTCKOro OYUCTUTENBHOIO
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npouecca, B KOTOPOM Bofa Ha 3emMie NOCTOAHHO O4n-
LlaeT cama cebs.

Camoe HeobblYHOE CBOWCTBO fibfa — 3TO yAMBU-
TeflbHOe MHOroobpasme BHeELWHUX npossneHun. pu
OOHOM U TOM Xe KPUCTaNNIMYeCKON CTPYKTYpe OH MO-
XeT BbIMMAAETb COBEPLIEHHO NO-pasHOMY, NPUHUMaS
dopMy MNpo3pauHbIX FrpaguH U COCynek, XNonbes ny-
LUNCTOro CHera, NAOTHOW BNecTAWEN KOPKN Nbaa nimn
FMraHTCKNX NeaHMKOBbIX Macc.

N 3HakoMas HaM BCEM CHeXWHKa — 3TO TOoXe
Kpuctanvk npga. [lo Mepe pocTa KpucTaniu-
KOB BO3HWKAKOT U3SALLHbIE, aXypHble Yy30pbl. Yau-
BUTENbHO TO, 4YTO CHEXWHKa sABNAeTcA npossne-
HMEeM ¢pakTanbHOCTU Hawero mumpa. dpaktan — 370
reomeTpuyeckaa ¢urypa, B KOTOPOW OOUH U TOT Xe
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bparMeHT NoBTOPSAETCA MPU KaXKAoM YMeHbLUeHUU
MacwTaba.

JTyun CHEXWHKW pasBeTBAATCA CHOBA U CHO-
Ba. Tak B CHEXWHKaxX MpPoABNAETCA XapakKTepHoe AN
dpakTanoB cBONCTBO camonogobusa. Ho npm aTom Ka-
XA CHEXWHKA YHUKalbHa U HUKOrga He NoBTOPSETCA.

®pakTanbl BCTpeyaroTCcA MOBCKOAY, OT MUKPO-
A0 MaKpoOMupa: B MUHepanax, pacTeHUAX MU >XUBOT-
HOM Mupe, B CTPYKType OHK, B npupogHbIX ABNEHUN-
AX, NNaHeTapHbIX CUCTEMAX U 3BE3OHbIX CKOMMEHUSAX.

B npupone MHorne obbekTbl ABNAKOTCA ¢pakTanamMu.
MonHun, obnaka, npupogHbin naHgwadTt, beperosble
NVHUN, PaCTEHNSA, CHEXWNHKN — BCE 3TO ppaKkTarbl.

dpakTanbHasa reomeTpua npegonpepenseTt ¢op-
Mbl MONEKYN W KPWUCTannoB, KOTOPble COCTaBNsOT
Hawwn Tena n Kocmoc. ®akTUyeckn oHa eCcTb KJoY K
noHMMaHuo BceneHHoN.

®pakTanbl oTpaXartoT CBOWCTBa caMoW MpPUpPO-
Abl. A 'y npupobl eCTb CBOU 3aKOHbI, NpoABnAoLLne-
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CA B pPas/INYHbIX y30pax — OT KPOXOTHOM CHEXWUHKN A0
Cnupanun ranakTuku. Tak npupoaa sBNAeT MHOroOMep-
HOCTb N BECKOHEYHOCTb Pa3BUTUA.

Booa B XXMOKOM COCTOAAHMMN — Hanbonee pacnpo-
CTpaHEHHOE B Npupoae arperaTHoe COCTOAHME BOAbI.
B >xngkom Buae BoLy MOXHO BCTPETUTbL Be3fe: Npyabl
N 03€pa, PyYbU N PEKN, MOPA U OKEaHBbI, MOL3EMHbIE N
AOXAeBble BOAbI.

Boga oTpakaeT NPUHUKUMNbI NepeTekaHns u Teky-
4yecTw, 3aMnycKaeT BCe MPOLECCHI, HANPSAMYHO CBA3aHHbIE
C XMW3HbK, OAET MMMYbC K MOCTOAHHOMY U3MEHEHWUIO.

Bnarogaps aToMy NepBO3/IEMEHTY XU3Hb MOXET
BO3POXAATbCA N 6ECKOHEYHO NMPUYMHOXaTbCH.

Byoyun >XmngkocTblo, BOga UMeeT GUKCUPOBaH-
HbIh 06BEM, OAHAKO He MMeeT COBCTBEHHON GOpPMblI,
a nNpuHMMaeT ¢opMy cocyga, B KOTOPOM HaxoauTCs.
®asa XMOKOCTU ABMASETCA NPOMEXYTOYHON MexXay
TBEPAON N razoobpasHon, NpencTaBnaa cobom HeYTo
cpefHee Mexnay KpucTtannamu nbga v napom. Benep-
CTBME 3TOro BoJa MOXET JIerko TpaHCPopMNpPoBaTbCS
B Nép unu nap. Boga oCcTaéTtca XUAKOCTbIO Npu TeEM-
nepatype ot 0 go 100 °C. lNepexon 3a AaHHble TeM-
nepaTtypHble rpaHuubl NPUBELET K 3aMep3aHuio nUnm
KUMEHUO COOTBETCTBEHHO.

[a3006pa3HoOe arperaTtHoOe COCTOAHME BOAa NpuU-
obpeTaeT No4 BO3LENCTBMEM BbICOKUX TemmepaTtyp.
Bopa ctaHoBuTcA napom npu temnepatype 100 °C. B
TaKOM COCTOSAIHMM OHa HEe MMeeT CO6CTBEHHON GOpPMbI
n obbvéma.

O6bIYHO MUcrnapeHne BOAObl HENb3A YyBUOETb He-
BOOPYXXEHHbIM rnasoM. ToT nap, KOTOPbIA Mbl MO-
XEM BUAETb NPU KUMNAYEHUUN, ABNAETCA pPe3ynbTaToMm
HayaBLUEerocs npouecca KoHOeHcauuu: TO eCTb npwu
B3aMMOLEeNCTBUM C 6onee XOnogHbIM BO34YXOM Map
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Hayasn rMoCTEerneHHO BO3BpaLLaTbCA K XXUAKOMY COCTO-
AHWMIO. Mo TOM e NpuYnHe Henb3s Ha3BaTb BOOAHbLIM
napom TymMmaH un obnaka.

Mpouecc cMeHbl arperaTtHbIX COCTOAHUN NEXUT B
OCHOBE KpYyroBopoTa BoAbl B NPUpoOAeE.

Bbigatowmnca pycckuin yuyénoin Bnagnmmp Vea-
HOBWY BepHafCKUM cunTas, YTo CyLeCTBYHOT pasny-
Hble BUAbl BOAbl, OTNMYalOWMeCcs CBOUM CTPOEHUEM,
CTPYKTYpPON, CBOMUCTBaAMU, XMMWUYECKUM COCTaBOM.
TeM caMbIiM Y4YEHbIN CYyMen pasrnsageTb YHUKalsb-
HYIKO POJib BOfbl B CTAHOBJIEHUM BCEr0 OKPY>XatOLLEro
MUpa.

MMeHHO BOga nepsas pearvpyeT Ha noboe He-
rapMOHMYHOE MPOABNIEHNE — HA HEN 3TO OTPaAXKaETCA B
nepByto oyepeab.

CocTofiHME BOAblI — 9TO TO KayecTBO BOAbl, KO-
TOPOE BNAET Ha XWU3Hb YenoBeka. N3-3a oTCyTCTBUA
rapMOHWYHOW N CO3HaTesNlibHOM cpefbl Boga ceundac
obepgHena n onycrena.

Korga 3arpasHaeTcAa Bofa B pekax v BbipybaroTcs
neca, no Bcen 3emne ncyesaet MHOOPMaLMA O XXN3HU,
TaK Kak Bofa fBNAeTCA HoCUTenem aTon MHpopmauuu.

B HacToAWMA MOMEHT B OONbLUIMHCTBE CBOEM
BOZla HECET B cebe 3aMyTHEHHYIO N UCKAXEHHYIO UH-
dopmMaLuto, Hala 3afa4ya — BepHYTb BoAe NepBO3aaH-
HYKO YNCTOTY. [TOMOYb B 3TOM MOXET OCO3HaHHOE B3a-
nMoLencTeme C BOLOW, Kak C TON cpefoun, B KOTOPOM
nponucaHa Ha caMOM TOHKOM YPOBHE XW3Hb, U rnaB-
HOE €€ HarnoJIHEHNE — YNCTOTa U CBET.

He TONbKO B cKaskax 6blBaeT XWBas U MEPT-
Bas BOAa, HO WU B Hallen oOblYHOW XXU3HU BOAA UMe-
€T pas/finyHble CBOWCTBA, KOTOpPble HEMNOCPEACTBEH-
HO B/INAKOT Ha Halle COCTOAHME N Ha Halle CO3HaHMue.
MOXHO pasnNMunUTb YPOBHW BOAbl MO KPUTEPUKO YU-
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CTOTbl, HANOTHEHHOCTN CBETOM U CMOCOBHOCTU BOC-
CTaHaBNMBaTb, O4YULWATb, OKasblBaTb rAPMOHUYHOE
BO3JEeNCTBUE.

K HeXnBon Boge MOXHO OTHECTW:

* FPA3HYHO BOLY, HEOUMLLLEHHYHO, KOTOpas nme-
eT 6o/bWon pasMep MOJEKYNT U MAOXO pacTBoOpseT
COMN — Takas BOJa ABNAETCA HEXWUBOW 4151 YeN0oBeKa;

* TEXHUYECKYIO BOLY, KOTOpas npoLsia O4YUCTKY:
OHa 6eCCTpyKTypHas, B HEN eCTb NPUMECU, N B HEN
BCE elLé HapylleHa CBA3b MeX[y MOosekynamu; oHa
TOXE HEenpuroaHa;

* BOAY, KOTOpas 3arpsAsHeHa NpoayKTaMu XXnU3He-
AEeATENbHOCTN YenoBeka, HanpuMmep, AoXAeBaa un
Tanasa Bofa B ropofax; aTa Bofa TakXe 3arpsasHeHa u
HenpurogHa Ansa 4yenoBeka;

* HEXWBOW ABNAETCA W npurogHas Anas nuTbsA
BoZa, HO OHa He cnocobHa BOCCTaHaBMBaTb U Hacbl-
LaTb OpraHM3M 4Yenoseka, NOTOMY UYTO He COAEpPXUT
B3Bece M [o06aBOK; 3TO Ta BOAaA, KOTOPYHD MOXHO
npuobpecTn B By TbISIKax;

* OUCTUNNPOBAHHYKO BOAY: OHa COBCEM MycTas
N NJIOXO BCTpauvBaeTCA B OpraHunam, 1 AN XU3HU Co-
BCEM He NpuUrogHa;

* MEPTBYIO BOAY.

B pesynbTaTe ynotpebneHns HeXNBON N HeNpuU-
rogHon BOAbl B KNeTKax MpOonucCbiBaeTCA COCTOAHUE
pas3fenéHHOCTU C XMBbIM. ITO COCTOAHME HaYMHaeT
NPUCYTCTBOBAaTb B MNOJie 4esioBeka B BUAE MbICIEN,
He3alWM LWEHHOCTN U CTpaxa 3a COOBCTBEHHYHO >XWU3Hb,
B pesynbTaTe racUTcs cCo3HaHue. 3TO NPOUCXOOMUT U3-
3a obegHeHna Bogbl. CKOPO y YenoBeyecTBa BCTaHET
BOMPOC O YNCTOTE BOAbI.

Bopa, koTopas 61aroTBOpHO BNMSAET Ha YenoBeka:

e XMVBas Bofa — cnocobHa CBOMMU CBOMCTBaMM
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BOCCTaHaB/MBaTb pa3pyLUeHHble CBA3M, CTPYKTYpPbl U
TKaHW; MOXeT NPOHUKaTb Yepe3 MeMbpaHbl KNeTok, 1
OHa HeobxogMMa ANA NOBbIWEHNA CBETUMOCTU KNETOK;

* MyApas BOAa, KOTopas COLEPXUT MHOro MH-
dopmMaLnm, rapMOHUM N CBETA; OHa YacTO HaxoAuTCH
B FOPHbIX PeKax nnu o3épax; eé KNeTkn MMET CIOX-
HYK U MHOTOrpaHHyo CTPYKTYpPY, @ BOAOPOLHbIE CBS-
31 onpeneneHHyro KOHPUrypawuuto, B HUX NPOABNAETCA
aXKYPHOCTb, @ TakXe onpefenéHHoe KOMYeCcTBO npa-
BUNbHbIX U CKOHPUIYpUPOBaHHbIX MYCTOT; 3TO KpU-
CTannuyeckas Bofa — B3auUMOLENCTBUE MPOUCXOLUT
Ha YPOBHE XUAOKUX KPUCTannos; Takaa Boga bbiBaeT
B FOPHbIX pekax, Hanpumep, Ha Antae — NHA 1 Yapbliw;

Peka UHna
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Peka Yapbiw

* MOrpaHMYyHas Boga — oHa HeCéT B cebe BCHO UH-
dbopMaLMIO O LLe/TOCTHOCTHU, e€ 3af,a4a nepecTpanBaTbh
HeCOBepLUEHHOE;

* 3TaNIOHHasA BoAa Ha 3emne — Takas 6biBaeT B
negHuKax, B HUX MakCMManbHO cXaTas MHGopMauma n
camasf yncTas Bofa, 9TO Kak caMma MyApOCTb; NPUYEM
y NegHNKOB eCTb Takaa OCOBEeHHOCTb: YeM rnybxe B
LEHTP NefHnKa, TeM gpeBHee OHa 1 6onee cCoBepLUEH-
HO CKOHOUrypupoBaHa; Yy NeAHUKOB LWeCTUrpaHHble
PELETKN, KOTOPblE onpenenéHHbiM obpasom cuenne-
Hbl Mexay cobomn; NTb NeLHUKOBYHO BOAY B 60MbLINX
KONMYecTBax He Hago, NOTOMY 4YTO OHa MNPOCTO He
YCBOWTCSH, TaK KaK Yy Hac CTPYKTYpPbl BECbMa 3arpsisHe-
Hbl M NOPYLUEHbI.

3a npegenamMmn 3eMnu Boga nposBiseTcA B BUAE:

* KOCMWUYECKOW POCbl — 3TO TO, HaJ, YEM Halla Ha-
yKa ToMaeT rosioBy: Kakum obpasoM Ha KOCMUYECKMX
obbeKTax NosABNAKOTCSA Kannu BoAbl;

* pasfnnyHble arperaTHble COCTOSHUA BOAbI, KO-
TOpble HAaXOA4ATCA B HONbLWOM KOCMOCE: TYMaHbl, Kpu-
CTannbl U caMu 3BE3bl N 3BE3Hble CUCTEMBI.
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Booa oTtnnyaetca OT Jpyrnx >XUOKOCTen npo-
LeccamMm KpucTtannoobpasoBaHus M 06pasoBaHUEM
MHOXeCTBa XUAKoKpuctannmyecknx ¢opm. Kpucrtan-
nnMyeckaa Boda XpPaHUT NaMATb 06 M3Ha4yasbHOM, O
3BE3aaXx, 0 XXU3HW.

Booa obnapaet ocobon CTPYyKTYypon, 4YyBCTBU-
TesIbHOMN K BHELIHUM NHPOPMAaLMOHHbIM BO3LENCTBU-
AM. [1oaToMy Mbicneobpasbl YenoBeKa, COCTOSALLEro
Ha 85-90% 13 BoAbl, TakXe 061agatoT CNOCOOHOCTHIO
BO34EeNCTBOBATb Ha BOAY KaK BHYTPW CBOEro opraHms-
Ma, TakK U Ha BHeLWH Boay. Boga cnocobHa akTueum-
poBaTb CO3HaHME YeNoBeEKa M BCE XWU3HECNoCobHble
CTPYKTYpPbl, BECKOHEYHO NPUYMHOXasA UX.

[eHManbHbIA aBCTPUNCKUIA nU30bpeTaTeNlb U UH-
XeHep BukTop Laybeprep nocBATUN TemMe Npuposa-
HOW BOAbl MHOIrMe cBoun paboThl.

Bopa, no MHeHuto LLlaybeprepa, aT0 He NpPOCTO
XMBas CTUXMA, a HAaCTOALWAA ABUXYLWAA cunia, aHep-
rns, KOTOPOW YenoBeYyeCcTBO AOJIKHO HAaYUYUTbCA NOSb-
30BaTbCA.

«MbI J0KHbI 06paTUTb CBOW B3rNAL B HEN3BECT-
Hble HaM U3MEpPEHUS, B MPUPOLY BELLEN, B XXN3Hb, KO-
TOPYH Mbl HE MOXEM BbIYUCANTL N MpocYnTaTb. ITO
>XW3Hb, B KOTOPOW TPaHCMNOPTHOM U CBA3YIOLLEN Cpe-
00N, KpOBbIO 3eMJIN, KOTOPas OKPYXKaeT Hac C poxae-
HUSA 1 00 caMOn CMepPTH, ABMSETCA BoAa».
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