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TaiiHbI MAKPO- © MUKPOMHPOB

HJIaHeTapHaH CuCTeMa MUPO3JaHuA

B Hammem mupe yCTpORCTBO COJTHEYHBIX CHUCTEM OOYCIIOBJIe-
HO HaJIM4Y¥MeM COJTHIT pa3IMYHON BEJIMIMHBL. BOKpyT HUX Bpara-
I0TCSI TIJTAHETHI-CITy THUKK. KoMndecTBO miiaHeT 3aBUCUT OT Mac-
CBI COJTHII: YeM OOJIbIIIe COJHIIE, TeM OOJIbIIe TIJTAHET OHO Yep-
kuBaeT. KocMuueckoe mpocTpaHCTBO IPOHU3BIBAIOT METEOPUTHI
Y KOMETHI. YIepKUBAeT COTHEUYHBIE CUCTEMbI B OJIHOM COOOIIe-
cTBe — rajakTrka. ColHevHas ccTeMa UMeeT JIeKTPOMarHuT-
HbIE CBOMCTBA.

AHaJIOTUYHO:

B Mukpomupe ycTpoMCTBO aTOMOB OOYCJIOBJIEHO HAJIMYMEM
s7Iep pa3IuyHON BeJMYMHBL. BOKpPYr HUX BpallaioTcs IEeKTPO-
Hbl. KOJTM4YecTBO 3/IeKTPOHOB 3aBUCHT OT pa3MEpoB sijiep: UeM
OobIIe SAPO, TEM OOJBIIE MEKTPOHOB OHO yAEpXKUBaeT. Mex-
aTOMHOE TIPOCTPAHCTBO MPOHM3BIBAIOT YACTHIILI KOCMUYECKUX
nydeir. CooOIecTBo aTOMOB — MOJIeKyJia. ATOM UMeeT JIeKTPO-
MarHUTHBIE CBOMCTBA.

Ho ectb onuH «masieHbKUi» HioaHc. [1naHeTsl HaXoosATCa Ha
opOuTe, IOKa CYIeCTByeT OaaHC IEHTPOOEKHOM U IIEHTPOCTpe-
MUTETBHOUN CHJI. DTO BO3MOXHO ITPU HaIMuru Macchl riadeT (Fe
=mV2/r).



Ho ectb MHeHue, UTO JIEKTPOH B aTOME HE MMEET MAcCChl, a
TOJIbKO OTPUIIATENIbHBIN 3apsil. OTKy[a y Hero Toraa B3suluch CH-
JIBl KPOME TOM, KOTOPasi MPUTSTUBAET TOJOKUTEIbHBIE U OTPU-
LaTesbHble 3apsiibl?

Bosnukaet Borpoc u3 riiyOrHbI HE3HAHUST AaTOMHOU (DPUBUKU:
«Ortkyna B3swics 6ananc cw ipu M = 0?». Benb ripu 3T0M 371eK-
TPOHBI KaK Obl JOJDKHBI YIIACTh Ha PO BCJECICTBUE B3AUMHOTO
NPUTSKEHU . 3apsi/ibl HEUTPAIU3YIOTCA C BbIAEJICHUEM SHEPTUU.
Ncuesner marepust! A Ham 310 HagO?

Mpeicrisee 4enoBe4ecTBo TpedyeT, YTOObI HEUTPOH MOIEIHII-
¢l CBOEW Maccoi ¢ 3neKTpoHoM. EmMy MHoro He Hajo. Torna mel
MO’EM CHAaTh CIIOKOWHO.

HykHO ¢ yBepeHHOCTBI0 BO3pa3uTh. Macca y 2J1eKTpOoHa eCTb !

Wnentrnunocts ComHeuHo# cuctembl v atoma. (Cm. Tabmuiry

1).

Taoauna 1



Ne Onuun ConHeYyHble CUCTEMBI Atombl

1 |ConHuye -

2 |Aapo Lx

3 | CNyTHUKKM MnaHetbl (3emnsd) INEKTPOHBI

Konuuecteo CNyTHWKOB

B 3aBUMCMMOCTM OT Macchl

B 3asucumocTtu

CONHL, OT BEeNUYUHbI Apa
KomeTbl, Yactuubl
5 |3nemenTe! BHe CUCTEM METEeopUTLI KOCMWUYECKUX NyYer
6 |Ceasb o6bexTOB [anakTuka Monekyna
7 INEKTPO-MarHUTHbIE
CBOWCTBA + +
3 BpallieHne cnyTHUKOB
BOKpYr CBOEM ocK + +
9 BpaleHne cnyTHUKOB
BOKpPYr conHu, (Aaep) + +
10 | Pasmep HaTtypanbHbii Mukpo

11

Hanu4ymne maccbl

+

VI3 TabnuIbl BUAHO COBIAJICHUE XapaKTePUCTHK JIeKTPOHA U
3emun, KpoMe pazMmepa. Bo BeesieHHOM BO3MOKHO BCE.

HanpammBaetcsi BbIBOA, UTO JIEKTPOH B aTOME — 3TO KOIHUS
3emum B ConmHewHou cucteme, B Mactirabe M 1:10 B HembIcu-
MOU CTENICHH.

Torga nosyyaercs, 4To Ha EKTPOHE ECTb CBOU OKEAHBI U Ma-
TEPUKH, Jieca M TOpbl, 03€pa U PeKu. A Ha peKe CUIAT JBa peloa-
Ka ¥ TpaBAT Apyr apyry Oaiiku. (Cm. Puc. 2).

Bcé€ 310, B cocTaBe ¢ A1poM M MOJIEKYJION, HAXOIUTCS Ha KOH-
YHMKE BOJIOCKA 3€MHOM KpacaBUIIbl. A OHa CUJUT Y OKHA U KAET



cBoero npuHna. (Cm. Puc. 3; 4).

SlcHee cTaHOBUTCS OCO3HAHME MecTa 3emuid BO BeeneHHom.
3eMJist MOXKET SIBJISIThCS JIEKTPOHOM JJ1s1 MAKPOMMPA, B COCTaBe
ComnHevHoli cuctembl U rajlakTuku Muteunsiit [1yTh, B Maciitabe
M 1:10 B HEMBICTUMOM CTETIEHU.

Tam, B MakpoMupe, TOXe €CTh CBOSI MAaKpOMAaTepusi, COCTOSI-
1ast U3 aTOMOB (COJIHEUHBIX CHUCTEM), HAXOASAIIMXCS B COCTaBe
rajJakTHK (MOJIEKYJ), MapajUiebHbIX HAlleW, U Hailel Toxe. M3
9TON MaTepUH COCTOUT OOMTaeMasi TUlaHeTa, Ha Held CBOM OKEaHBbI
Y MaTEpUKHU, JIeca U ropel, 03€pa U peku. Tam 1 cBOE CONHLE, a
MOXeT OBITh SI/IPO, JIOJKHO ObITh HaBepHsika? Ho 310 He u3yveHo
Y HY’)KJAaeTCsl B IOATBEP:KICHUY HAyYHbIMU JOKA3aTEIbCTBAMM.

Tam, B rpuMEpHOM TeaTpa, CUIUT MaKPOKpacaBrIila HE3eMHOU
KPacoThl ¥ paCUECHIBAET BOJIOCHI MIEPE]] CTIEKTAKJIeM, OTPaXKasCh
BO Bcex 3epkasiax. OiMH BOJIOCOK MeJJIeHHO TaiaeT Ha noi. [a-
JIakTHKa MuieuHbli Iy Th coaporHysach! Beap oHa Ha caMoM KOH-
yuke Bosiocka. (Cm. Puc. 5; 6)

[lo 3T0i1 «CcMesnol Bepcruu» MUPHI SIBJISIIOTCS COCTABHBIMU Ya-
CTSIMM JPYyT Jpyra. DTO CBOWCTBO UMEET TEHJEHIIUIO PacIpo-
CTPaHSITbCS B MUKPO- M MAKPOAAJIH 10 OecKoHeuHOCTU. Tam me-
cra xBatut BceM. (Cm. Puc. 1).



Cxema e3aumorionoxeHus mupos (Pvc.1).

. Mukpomup.

. 3eMHOl MUp.
. Makpomup.

. Ykazarens mecta «Mukpomupan.

. Ykasarenb mecta «3eMHOro Mupas.

. Ykasarens mecTa, ewé He oTKpbeiToro «Hanomupan,
. Ykazarens BeckoHe4Hol HEV3BECTHOCTH.
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A KTO HE BEpHT, IyCTh MOMAET U IPOBEPUT!
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DJIEKTPOHUTAHCKAA MUBUIN3AIUST

BBenenne

Ha snexTpoHax cBOsI KU3Hb, C €€ mpodiaeMaMu, eYaIsaiMHi 1
PaoCTSIMU, HETIPEICKa3yeMOCThI0 OyAyIlero u ¢ HEBO3MOKHO-
CTBIO BEPHYThCS B Mpoiioe. E€ HEOOBYHOCTh TUKTYETCS] MHO-
KECTBOM TIapaJIOKCOB B Cpejie OOMTaHMS, 10 CPAaBHEHUIO C 3eM-
HbIM MMPOM: MHKPOCKOIIMYECKHUMH Pa3MEPaAMHU U CKOPOCTSIMU
0OBEKTOB BHE OIITYTUMOM PEaIbHOCTH; COBEPIIIEHHO (paHTaCTH-
YECKUM BOCIIPUSATUEM BPEMEHHU U TTPOCTPAHCTBRA.

CxopcTBa BUJHBI B COMOCTABUTEIbHON TepMUHONIOTUU. (CM.
Tabnuiy 2).

Taoaumna 2



Ne Mukpomup 3emHOH MuUp
1 |3nekTpoHuTAHE 3emnnHe

2 | 3nekTpoHbl «Fed; FedM» 3emna; 3emna

3 | O6MEeHHBIM NYHKT MarasuH

4 | O6opor log

5 | ®oHg «Fe — HM» MeHcMoHHbIR doHa,
6 | EAMHBIM 3NEKTPOHUTAHCKMIA 3K3ameH | EMD

7 | CraHuma «M30» TamoKHA

8 | MarHetuuka SneKTpuiKa

9 |Apponér 3Be300NET

10 |dononopasgensHelii nepuog, BpauHbii nepuog
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Besenue conyTcTByeT onbITHOMY pbhiOaky. OH JTydliie 3Haer,
Ha KaKylo HacaJIKy CerogHsi OepeT, Kak MpUroToBUTh MPHMAHKY,
KaK OCHACTUTb OPY/AHUsI JIOBA 10 ce30HY. OH 3HAeT YJOBUCTBIE Me-
CTa W 3UMOBAJIbHBIE sIMBL. A TJaBHOe, uMeeT JmieH3uo! (Cu.
Puc. 2; 12).

Ho kaxmomy HeBe3yueMy phIOaKy XOUeTcCsl TMOKa3aTh CBOE
MPEBOCXOJICTBO C MOMOIIBIO Pa3MEPOB BBUIOBJIEHHBIX «IK3€M-
wisipoB». K 9TOMy Ha/1o OTHOCUTBCS C IOHUMAHKEM.

It HuX ecth oOMaHHBIE 3 deKThl poTorpacum.

Pa36epéM B eTansax TeXHUKY OOMaHa.

Ecmu dotorpaduposars Ha paccrosaun 3/10 B 27 crenenu
MeTpa 1 Oosiee peIOy, MPUKATYIO K TPy phl0aka, TO oHa Oyder
BBIIVISIZIETh OOBIYHO. He momoskeT, gaxe eciu aepxarh pelOy Ha
BBITSIHYTOU PYKE.

Ho ecnmu dotorpad npudam3utcss U peida eie yMecTuTcs B
Kajp, To Ha poTorpacuu oHa Kak Obl 3HAUUTETBHO YBEJTUUUTCS
B pasmepe. (Cm. Puc. 9; 10).

3Ty BO3MOXHOCTb HaJI0 UCIIOIb30BATh KaXkJ0MY, Y KOTO ILIO-
X0 KJIIOET. MHaue Bcio *KU3Hb Oy/Iellb XOOUTh B HEYJaYHUKaX.

CocraBum Tadnuity u rpadvk 3HaUeHU 0OMaHHOTO K03 u-
eHTa «K», KOTOpbIil MOKa3bIBaeT, BO CKOJBKO Pa3 yBEJIMUUT-
cs pa3Mep pbIObl OTHOCUTENIBHO phI0aKa, B 3aBUCUMOCTH OT pac-
crostaus 1o He€. ConmyTcrByomui agdekt: ecmu K = 2, To Bec
PbIOBI yBeTMUUTCS B 8 pas.

Cxema o0OMaHna
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NameHss paccrosiHue «Ly»,
NONY4UM PasnuyHele SHaueHus yrnos
«B% 1 «B17». 3aHoCKHM NoMNy4eHHbIe
LaHHble B Tabnuuy 3.

Tabnuua 3

g

PAIMEP | yron | vron | k=g /gf
Lim) B° | B1°

0,210 112,6 41,1
041107 73,7/ 33,4
0,7/107 46,4| 26
11107 |33,4[21,2
27107 [17,7[13,2
3/10% 11,2 96
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o TabnMyHbLIM 3HaYeHUSIM CTPOUM rpadomK
3aBUCKMMOCTU KoadhduLmeHTa «K» oT
JF paccTosiHusa «L»

K \ K=f(L)

W3 rpachuka MOXKHO HAWTW NPOMENYTOUHBIE
3Ha4eHns koadhduLmeHTa «K»

L (1/10 m)

Puc. 11
r
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bokoeoe ocselleHne OceelleHve cnepean  OceelleHune c3agn






Bausinue cpeabl 0OMTaAHUA HA OPraHU3M

DekTpoH 2 pasa 3a 000poT (MO-HaIeMy, B TOJT) CXOJIUT C Op-
6utsl. Torna pe3ko yxyalaercsi CaMOYyBCTBHE Y METEO3aBUCH-
MBIX OOJIbHBIX M TIOKUJIBIX NEKTPOHUTSH. [TosABISAIOTCS rONOB-
Hble 0OJM, YCHUIIUBaeTCst OOJIb B CyCTaBax U MOSICHULIE, TTOBHIIIA-
€TCsl KpOBSTHOE JaBJieHHe, MPoMnajaeT anmneTuT. Yacto mporpec-
CUpYeT auapes U pBOTa.

K 3TOMy 32/1€eKTpPOHUTSIHE TOTOBSITCS 3apaHee: 3aKynaloT Jie-
KapCTBa U MaMIepChl, YKPEIUISIOT UMMYHHYIO CUCTEMY, 3aHUMa-
SICh CIIOPTOM B KayasiKax ¥ OEroM Tpyclioil BOKPYT CBOEr0 MHUK-
poparioHa. [loxuiibie BOCIONHSIOT 1epUIUT JBUKEHUN KOTTAHU-
€M KapTOIIKU Ha Ja4ye U MOAHUMAHUEM HOT JIEXa Ha CIIMHE.

Korna snexTpoH Bo3Bpaiaercsi Ha CBOI0 OpOUTy, BCE HOpMa-
JIN3YETCS.

Hekotopoe HeymoOCTBO CO3a&T MOCTOSIHHBIN CBUCT, KOTO-
PbIil HE CJBIIIUT TOJILKO TTyXol. CBUCT OT OIPOMHOU YIJIOBOM

CKOpOCTH 3JIEKTpoHa (6,5 *10 B 14 crenenu 00OpOTOB B CEKYH-
ay). Takast ckopocTb BbI3BaHa CTPaxoM YNacTh Ha sIpo, MOTe-
psIB paBHOBECHE MEXy LEHTPOOEKHOU U IIEHTPOCTPEMHUTEb-
HOW CHJIOU, TIPX OYEHb MAJIEHBKON Macce. UTo B KOHEUHOM CUETe
siBisieTcs: 0opbOoI 3a cymecTBoBanue Matepun. (Cm. Puc. 8)

C HenpMBbIUKY CBUCT MOXET BbI3BaTh HEOOPATUMBblE HEPBHO-
IICUXUYECKHE PACCTPONCTBA.

Kak u B Apyrux mmpax, 3JeKTPOHUTSIHE JieyaTcs yepe3 arl-



Teky. Tam (papmatieBTbl OYeHb CEephE3HO OTHOCATCS K Oe3orac-
HOCTH MaieHToB. Bee penents! mudpyoTcs MHANBUYaTbHBIM
LITPUXKOIOM, K TOMY € MX HaJ0 YMTaTh CIIpaBa HajeBo. Ta-
Kasi MaHepa YTeHHsI JOCTYIHA TOJIbKO OOJIbHOMY BOOOPaKEHUIO.
[Mpecnenyercs rymaHHasi 1eib: YTOOBI 3/I0pPOBbIE CIIyYaiiHO HE
OTpaBWJINCh.

DJIeKTPOHUTSIHE He TBIoNIHIA Hapoj. B pesynbraTe ObIBaAIOT 3a-
CTOM B TKaHAX MBILII] U KOPE FOJIOBHOT'O MO3ra.

[Tpobnema permraercss Ha MPOUIAKTUIECKOM YPOBHE, MPO-
MBIBAHUEM BHYTPEHHUX OPTraHOB CIIAPTOCOAEPKAILMMU PACTBO-
pamu. (CMm. Puc. 13). MHorna B anteky He 3aBo3AT criupt. [pu-
XOOUTCS puderarh K camosieueHuio. [loqxoauT gomaiiHee BUHO
U3 pa3iMyHbIX SATO.

(Cwm. Taom. 4). [TobaBKM HA JIUTP COKA.

Taoauna 4
Do BpoxeHua Caxap B nepuog 6poxenuns (r)
Caxap (r)
Boga (mn) | Caxap (r) 4 neHb 7 AeHb 10 geHb

ManuHa 950 350 50 40 40
LMOPOIMN  Hig 600 90 70 60
YyépHan
CmopoguHa
benas; 1400 450 60 50 40
KpacHan
Kny6Huka 400 250 40 40 30
BuwHA 500 250 50 40 40




Ha snexTpoHe My k4rH ObIBaeT 1 Tak. Y OOJBHOTO KpoMe 3BO-
Ha B yIIIaxX C yTpa CWJIbHas rojioBHas1 0071b. Hasto momeputs apre-
pUaibHOE JaBJieHHWe, Tiepe/l TeM Kak MPUHUMATh TabaeTku. J{po-
KalMMU PyKamM# MY>KUYMHA MEPUT JIaBjieHre ToHoMeTrpoM. Ha
qucree «25,9». Ito xe cmepTenbHO! BobHON OT cTpaxa nepen
HEen30€KHBIM TepsieT CO3HAHKE, B COCTOSIHUU UH(APKTA.

Ckopas omoIiis ycrieBaet BoBpemsi. boibHoro moj Boit cupe-
HBI IPUBO3AT B peaHUMaIuio. JleueHue poXoauT OrepaTUBHO,
JI0 TIOJTHOTO BBI3I0POBJICHUSI.

[Mepen BBIMMCKOM Bpau OOBSCHSET OECTOIKOBOMY OOJIBHOMY:
«Y Bac paBnenue Obuto He 25,9, a 194,2. Hago OblI0 NMpUHATH
TabneTky». BoNbHOMW, HEe MOHMMAsl UTPhI YUCe, TepseT CO3Ha-
HUE, He IOCTYIIaB 10 KOHIIA.

OxkazbIBaeTcs, Ha EKTPOHE MYKUUH apTepuasibHOE AaBjie-
HUE U3MEPSIOT B MWUIMMETPAX PTYTHOTO CTO/0a, a TOHOMETP
V3IOTOBJIEH HA JIEKTPOHE KEHUIMH. Tam BCE MO-CBOEMY: B KHU-
nonackansax (kIla), Kk ToMy ke MpPU KOMILIEKTAIlUd TOHOMETPa
3a0BUTH BJIOXKUTH PYKOBOJICTBO IO SKCIUTyaTAIIUU.

JKenmmnel, 6eperute MmyxunH! OHU BaM eIE MOHa00SATC.
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YcaoBusa PASMHOKCHHUA IJCKTPOHUTAH

He Ha kaxa0M 3jeKTpoHe ecThb ku3Hb. Ha opOurax nepsoro,
BTOPOTO U TPETHETO IHEPTETUUYECKOTO YPOBHS OHA OTCYTCTBYET
U3 32 CUJIbHBIX M3JTy9eHUI si/ipa U OOJIBIIION YIJIOBOM CKOPOCTH,
cTpeMsIIencst OTOPOCUTh aTMOC(epy 1 Bce PEAMETHI C TIOBEPX-
HOCTH B MEKaTOMHOE MPOCTPAHCTBO.

Hawnbonee 6maronpusaTHBIM 1151 OMocepsl OKa3aics 4YeTBEp-
THIW SHEpreTuYeckuii ypoBeHb atoMa xenesa (Fe). (Cum. Puc. 8).

Oo6uTaeMbIxX 371eKTpoHOB 2. OHU HAXOAATCS Ha OTHOW OpOUTe
Y MAaKCUMAJTbHO YJIAJIEHBI APYT OT JIPyra, B3AUMHO OTTAJIKUBASICh.

Ha kaxaom s/1eKTpoHe, KaK HU CTPAHHO, KWUBYT OJIHOIIO-
JIble JIEKTPOHMTSAHE. DJIEKTPOH MYKUYMH KJIaCCUDUIIUPYETCs
Kak «Fe4M». DneKkTpoH xeHIMH Kak «Fed K».

Korpga HauMHaeTcst qONTOXIaHHBIA OpaYHbIA CE30H, JKEHIIU-
HBl U JIEBYIIKU JIETAT SIIPOIETAMU Ha 3JIEKTPOH MY)XUYMH U BbI-
oupartot cede mapy Ha 1opoaosoit nepuo. (Cm. Puc. 14; 15; 16).

JleBOUKM Ha 3TO BpeMsl OCTAIOTCSl B MHTEpHATaX, Ha Moreye-
HUM 6a0yIIeK-BOJOHTEPOB. MyKUMHBI HE UMEIOT TpaBa BO3pa-
’KaTh MPOTUB BBIOOPA 1 IOJI)KHBI TIOKOPHO CJIe0BaTh 3a M30paH-
Hureid. CBaibObl CYMTAIOTCS TIEPEKUTKOM JOTOIOPA3IETbHOTO
nepuoaa.

LlepeMoHuMs BCTyIIEHUS B HOBYIO (ha3y *KU3HU 3K PeTLIsSeTCs
POCIHCHIO B aKTE BPEMEHHOTO COKUTENHCTBA O TeHIEPHON UJICH-
TUYHOCTH.



3a BpeMsi pOXkJEHUsI U BOCIUTAHUS MAJIOJIETOK COXUTENIEN
comepxut «VHBeCTUIMOHHBIA (DOHJ OOIIECTBEHHOTO CaMOCO-
nepxanus (Fe — )KM)», B pe3epBaluu npeapoaoBOro OTAbIXa
u sicnsx. [ToctopoHHUM Tyna 3anpemér Bxoj 0e3 MUCbMEHHO-
0 pa3pelleHusl PerMoHAJIbHON aJMUHKUCTpaluu. Takue cTporue
MEPbI IPELYCMOTPEHBI MEKIJIEKTPOHHBIM 3aKOHOM M UMEIOT 11e-
JIBIO CO3JaHne 0co00i aTMocdepbl CIIOKONCTBUS, Ta0bl UCKITIO-
YUTb BO3MOKHOCTh PACCTPOMCTBA IICUXUKHU COXUTEEU U MJa-
JICHIIEB.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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