JIU3YH
CBOMMY PYKAMY




V]IIK 793.8 Hayuno-nonynapnoe usoanue
BBK 77.0565192 Fouimu-oykapansix 6acna

B4 BAHTKEHE JTioé06b JImumpuesna,
AHHALITBHITH Kcenus Cepzeesna

250 JIYYHIUX ONBITOB U OKCIIEPUMEHTOB
JUIA MUTAJJUIETO H CPEJTHEIO ILIKOJIbHOI'O BO3PACTA

Cepus «250 ayvuux» ocnosana é 2018 200y
Juzaitn A. I Bywkun
OtBeTcTBeHHBII 3a BhIycK /. B. Pesbko

Tonnucano B nevars 06.11.2018. Msrorosneno B 2019 1.
Tapuurypa Engine. ®opmar 60x84'/16. Bymara ocernas. [Tedars opeerHast.
Ve neu. 1. 9,3. Tupax 3K3. 3aKa3

OGepoccuiickuii kiaccudukarop npogykimn OK-034-2014 (KIIEC 2008);
58.11.1 — kuuru, 6powopsl nedarusie. TP TC 007/2011

000 «M3parenbctBo ACT».
129085, Poccuiickas denepanys, . Mocksa, 3BE31Hbli1 OysbBap,
oM 21, crpoenue 1, komuara 705, nom. I, 7 aTax. www.ast.ru
«bacna Acra» neren OOO
129085, Mackey K., 3B&31HbIi OynbBaps, 21-yii, 1-Kypbuibic, 705-6emnme, I xaii, 7-kabar.
Bi3ztiH 31eKTPOH/IBIK MeKeHKXaliMbI3 : www.ast.ru, E-mail: malysh@ast.ru
HHrepHeT-MarasuH: www.book24.kz. MuTepHeT-1yKeH: www.book24 kz
HWmnoprep B Pecnyomuiky Kasaxcran u IIpencTaBuTeb no npueMy NpeTeH3uit
B Pecry6nuke Kasaxcran — TOO PJIL Asnmarsl, 1. AJmMarsl.
Kasakcran Peciy6nukackina nmnoprrayisi xane Kasakcran PecryOnnkachinia
Hapa3bUIBIKTap/Ibl Kabbiay GoiibiHima exin — «PALl-Anmars XKIIC,
Anmartsl K., JloMOpoBekuit ke, 3«a», b iutepi, oduc 1.
Ten.: 8(727) 251 59 90, 91, akc: 8(727) 251 59 92 imki 107;
E-mail: RDC-Almaty@eksmo.kz , www.book24 .kz
Tayap Genrici: «<ACT»
Omnpipinren xpuibsr: 2019
OHiMHIH KapaMIBLIBIK MeP3iMi MIEKTeIMEreH.

= Msr B conmanbhbix cetsix. Ilpucoeaunsiitecs!
2

https://vk.com/AST_planetadetstva
https://www.instagram.com/AST_planetadetstva
https://www.facebook.com/ASTplanetadetstva

BaiiTkene, JIl060Bb JIMUTpHEBHA.
B14 250 smyymmx onbitoB  dkcriepumentos / JI. JI. Baiitkene, K. C. Annauimin. — Mocksa : H3na-
TenbetBo ACT, 2019.— 159, [1] c. @ min. — (250 myqmux).

ISBN 978-5-17-112052-8.

He 3naews, yem 3ausaTbes? MoxkeT ObITh, 1Opa nonpoooBars cBou ciilbl B Hayke? Jlydiine Hay4Hble
OKCIIEPUMEHTBI B TBOEM pacnopﬂ)xel—mu! I[aHHDC H31aHKE COZICPIKUT MOLIArOBBIC HITIOCTPALIMH U ONTHCAHHUA
MHTCpCCHCﬁHJVIX OIBITOB, KOTOPBIC MOT'YT ITPOJICNIATH AKE CAMBIC FOHBIC YHTATCITH. OHH CTaHyT MPEKPACHBIM
TIOBOZIOM [Tl 3HAKOMCTBA C NPOSABICHUAMH 3aKOHOB ITPUPO/IbI. MHOKeCTBO JIOKa3aTeJIbHBIX, OﬁquHOIIIHX
M IPU 3TOM BECEJIBIX IKCIIEPUMEHTOB MOKHO IPOJENIaTh HA YIHIE, HA KyXHE M Jae 32 MHChbMEHHBIM
cTosioM. Hecs10/KHbIe OMBITBI TOMOT'YT OCBOMTB LIKOJIBHYFO IPOrPAMMY, Pa3BUTh JIOTHYECKHE CIIOCOOHOCTH,
BOOOpaXkeHHE, yMEHHE BUICTH B O0bIICHHBIX SIBICHUSIX HX IIPUPOAHYIO CyTh. [IPOCTBIM S3bIKOM HAITISAIHOTO
npuMepa 31€Ch NMOACHAKTCA CIOKHBIC 3aKOHBI qJI/IZWIKH, XUMHH ¥ Ouonorun. A PEe3yNbpTaThl OINBITOB W
OGLﬂCHCHMﬂ K HAM H3JI0KCHBI TAK IOCTYITHO, YTO BCC CII0KHOC HEMPEMCHHO CTAHCT MPOCTHIM.

3Ta BEJIMKOJICTTHO HWJIJIFOCTPUPOBAHHASA KHHTA JIOKAXKET, YTO MO3HABATh 3aKOHBI MPHPOJBI MOXKHO

JIETKO U Beceso!
JIis MiaJiiero ¥ CpeiHero MKOJILHOrO BO3pacra. VIK 793.8

BBK 77.0565192

© OdopmiieHue, 00I0XKKA, HITIOCTPALIUE

000 «Uutemxepy, 2018

© 000 «M3parensctBo ACT», 2019

@ B chopMncHnn HMCMOIB30BaHbI MAaTEPHAJIBI, MPEAOCTABICHHBIC
ISBN 978-5-17-112052-8 ®otobankom Shutterstock, Inc., Shutterstock.com, 2018




CBET

Ceer B Haweir BceneHHod umeeT HeobblYaiHO
60blWYH cKopocTb. Korpaa nyy cBera ABMXKeETCH
CKBO3b B03AYX, Mbl He BhAwm ero. Ceer craHoBuTCA
BWAMMbBIM TOJIbKO NPU CTONKHOBEHWA C KAKMM-HWOYAD
NPenNATCTBMEM, HaNpumep, C KanenbKoi BOAbI.
lpn 9TOM BCe UBeTa, COCTaBAANWME AYY,
OTKAOHAKNTCA WM NPeNOMAANTCA N0-PA3HOMY,
NOTOMY YTO PA3NMYHDIM UBETAM COOTBETCTBYHT
BOJNIHBI PA3HOW A/nHbl. [lpn npesomsednn CBeT0BOrO
Jyda B Kanje BOAbI BeGb CNeKTP UBETOB CTAHOBMTCA
BuaAnmbim. Camoe apkoe TOMY NOATBepXAeHne —
paayra. R Bce uBera BmecTe — 3T0 6Gesbli CBer.

[MbKAS JIOXKA

NOPSA0K BbINOJSHEHUS
SKCMNEPMERTA

4yTo 1. Bo3bmu CTaKaH ¢ BOAOW W ONYCTM B Hero

SIOKRY.
HEOBX0AMMO Z.NocmoTpn Ha NOXKY ceepxy. R cedvac

NOAHUMN CTAKAH W NOCMOTPK Ha Hee CHU3Y.

® JIOKKQ; y
o CTAKQH, HANOAOBMHY 3. Tenepb NOCMOTPM Ha NOXKY C 60KOBO
BOHOJ]HéHHbIﬁ CTOPOHbI CTGKAaHG, NpU4eM B TOM MecTe,
, e OH . HH
i rae OHa BXoAMT B BOAY. CrpaHHas

KapTuHka, He Tak Jm? Tbl Aymaewb, Te6e
YAGN0CH M30THYTH JIOKKY NPU NOMOLLW
BINALQ?



NOYEMY TAK NPOUCXOAUT?

B AaxHOm cayvae Tol

Habawaaewb SBJeHNe
npenomaeHns ceeta.
Kak npaswno, ceer
NBWKETCS TOJIbKO
N0 NPAMOA JINHWN,

HO KOTAQ Ha ero nyTw
NOSIBASAKTCS pasHble cpedbl,
4acTb JIyYen MeHseT cBoe

Hanpasaexune. NmenHo

N03TOMY Tbl BUAMWD

W30THYTYH A0XKY. Ceer
0T YaCTh N0XKK, KoTOpas

HaX0AWTCS B BOAe, Tbl
BUANWD N04 APYIUM YIIOM,
Yem CBeT 0T YacTu J0XKN
HaZ NOBEPXHOCTbH BOAbI.

3HAM

llpn npenomaeHnn ayyei,
NCX0AAWMX W3 BOADI,

npeAMeTbl, PacnoioXeHHble
B Hel, Kaxyrca

W3N0MAHHBIMK WM CAerka
CMELLeHHbIMN.

CBET
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CBET

PAOYTA B TROEV
KBAPTWPE? 3AMNPOCTO!

NOPFAOK BbINOJTHEHUS

SKCNEPUMEHTA
4YTO HEOBX0AuMO

1. Haneli 8 crakad 2/3 Boabl.
® GTaKaH BOAbI; L. lepXn CTAQKaH C BOAOA HAA JIMCTOM
= 6enas Gymara; GYMarM TaK, YTOBbI COAHEYHbld cBeT
[ CoHeYHbIH AeHb. NpoXoAws Yeped crakad. Ha 6ymare

noseuaach paayral Mehsii nonoxexne
CTaKaHa HaA 6ymaroh n Ha6aAwAQ#
@ 30 M3MEHEeHneM papyrn.

@

NOYEMY TAK NPOUCXOAUT?

ConHeynble Ay4n npoxoaar 3HAM!
Yepe3 BOAY, KoTOpas
pa6oTaer Kak npu3ma: . I?QB;(TQ,TG);OT:QM
0Tpaxaer, npesomnser €enbim. COCTONT
W pasnaraer 6esbl G
COJIHeYHbIR CBeT T8

HQ PA3HOUBETHbIE AYYM.




YYOECA C MOHETKOW

4yTo NOPFA0K BbINOJTHEHUS

HEOBXO0AUMO SKCNEPUMEHTA

® B0A0; 1. B 6aHKY Haneih BOAbI.

e J6aS MOHETKa; L. Nonpock KOro-/m60 W3 Apy3eid NOAOKUTH

e 6AHKAG eMKOCTbH MOHETKY Ha cT0N. Bce BMAAT, YTO MOHeTKa
1 JeACTBUTENbHO JIEKUT Ha CTOMe.

[ 3putesn. 3. MocTasb Ha MOHeTRYy 6aHKY C BOAON,

NPON3HECH 3AKAMHAHWE W NONPOCH QCCMCTEHTA
NOCMOTPETb Ha 6aHKY CHaYana CBepxy,
a 3arem G60Ky. MoHera cTana HesnAMMOR!

=

NOYEMY TAK NPOUCXOAUT?

Mokera noa 6aHKoW oTpaxaer 3HAM
ceer. OTpaxceHHble ayum BXoAAT Nocne

B BOAY NoA onpejesieHHbIM npenomaeHns

YII0M, 3aTeM NPenoMAANTCS COJHEYHbIE A1Y4M
W pPAcNpocTPaHATCA NoA Apym  EEGTNIIAEIUEIEH:
yrnom. Mocne 31010 OTPaXeHHble noA Apyrum
NY4n BLIXOAAT M3 6AHKM NOA eule YIJIOM.

60NblWKM YIAOM, NO3TOMY MOHeTKa
GTAHOBUTCS HEBWAMMOW CHAPYXK.

CBET 5



ObMAH 3PEHUA

NOPSAOK BbINOJSTHEHWS
SKCMNEPVMEHTA

1. Ha smctke 6Genoit 6ymarn mapkepom
4TO HAPUCYH CTPeSIKY, HANPABJEHHYH BAEBO.

L. Haneil nouTM NOAHBIA CTAKAH BOADI.
HEOBXO0AUMO 3.MocTaBb JMCT C HAPUCOBAHHOW CTPesKOi

Ha NOAGTABKY NepneHAMRYAAPHO CTONY.

© Jmer 6?’“’" 4. NocTasb crakah ¢ BoAOK cnpasa
6ymarn; 0T JIMCTMKG W HAYMHGH MeANeHHO BeCTH
® Mapkep HepHoro CTAKAH BAOAb Hero. Mpn 3TOM CMOTPeTb
uera, HA JIMCTMK HYXHO Yepe3 60K0BYH
RARE b N0BEPXHOCTD CTAKAHA.
R 5. Kak T0AbKO GTAKAM MOJAHOGTHI 3aKpbin
YL JMCTHK, Yepe3 GOKOBYH NOBEPXHOCTD
* BOAG.

BHUMATENbHO NOCMOTPU Ha CTPenKy.
YAMBMTENbHO, HO CTpesdka, KOTOpYK
Tbl BUAMWD, M3MeHWIa Hanpasieue
Ha NPOTMBONOJIOXHOE, W Ceidac OHa
cMOTpUT BNpaso!




NOYEMY TAK NPOUCXOAUT?

Tbl CTOAKHYACS C npenomieHnem ceeta. MmenHo
NpesioMJieHne CBeTa Ha [paHuue ABYX Cped co3aaer
Takoi o6bmaH 3peHna. CBerT npoxoAut Yepes BO3AYX,

0AHY CTEKAAHHYHW CTeHKY CTaKaHa, BOAY, APYIyw

CTEeKNSHHYH CTeHKY CTaKaHa W BO3BpalLAeTCH.

Kaxxabii pas, Koraa CBeT NPOXOAMT W3 0AHOi

cpeAbl B APYIyw, OH npesomnserca. B atom
JKCNepuMeHTe CTAKAH paboTaeT B KaYeGTBe JIMH3bI.

Jlydn cxoaatca B (OKYCHOW To4ke, a 3a ee
npejenamn n306padeHne nepesopaynsaercs, N0ITOMY

Tbl BRANWD CTPeSIKY, HANPABJEHHYH B APYIyH

CTOPOHY.

| @ 3HAR!
Ceer, npoxoas w3 0AHOM
cpeabl B Apyryw,
NPeNOMASLTCS.
é— P
i
®
e !
_) ©
~SEc——

CBET



CBET

KAKUWE LIBETA
NOrJ10UAKOT BOJIbLIE

CBETA?

NOPSAO0K BbINOSHEHMS
HTO 3KCNEPUMEHTA

HEOBXO0AUMO

1. 0anH CTAKAH NAOTHO 06epHM ANGTOM Gesoil

® BoAQ;

e 7 0AMHAKOBDIX L.
CTAKaHa;

® JMCT 6enoit 3.
oymarm;

© JINCT YepHoil 4.
oymarm;

® CKOTY;

e TepmMomerp.

OCTOPOXHO!

byab BHUMaTeseH
B pabore
C TePMOMETpOM,

He pas6ed ero. Tol
BeAb HaBepHAKa
3Haewb, YTO PTYThH,
COAECPXALULAACA B HeMm,
0YeHb onacHal

6ymarn n 3aKkpenn 6Gymary cKoT4em.

Bo3bmn YepHblid ANCT W BbINOAHM Te e
LeHCTBUS GO BTOPbIM CTAKAHOM.

B 06a crakaHa Hasneid 0AMHAKOBOE
KOJIM4eCTBO BOAbI.

OcTaBb 064 CTAKAHA Ha COJIHUE HA HECKO/IbKO
4acoB, 3aTeM TePMOMETPOM W3Mepb
Temneparypy BOAbl B 060MX cTakaHax. Boaa
B CTAKAHe, 3aBEPHYTOM B YepHYw Oymary,
T0pa3A0 Tensee, Yem B CTakaHe G 6en0il
6ymaroi!




NOYEMY TAK NPOUCXOAUT?

CBeT/ble NOBEPXHOCTM OTPAXaAWT 60ablie GBeTa,
YeM TemHble, N03TOMY B JKAPKYW NOT0OAY JH AN
NPeANOYMTANT HAAEBATb O0AEXAY CBETAbIX TOHOB.

3HAM!

TemHble NOBEPXHOCTH

norAoWanT 60sbwe

cBeTa W Tensa, Yem
cBeTble.

CBET o



3BYK

B noBceAHEBHOW >M3HW 3BYKM GONPOBOXAAKT HAC
noscay. OHn MOTYT 6biTb NPUATHbIMM, KAK MY3bika,
WM PaSAPAXAKLWMMA, KAK BW3C TOPM030B. ‘lem e

3BYKM 0TAMYAKTCA ApYr 0T Apyra? “to Boo6uwe
npeacrasaser co60# 3BYyK? 0TKyAa OH NOABASCTCA?

YacTo Mbl He BMAMM WCTOYHMK 3BYKA, MNOTOMY

He MOXeM NOHATb, 0TKyAa OH Ao0HocuTcA. Camblit

NPOCTOW Npumep — CTYK ASTAQ NO Aepesy B Jecy.
Tebe HaBepHAKa NPUXOAWAOCH €0 CAblWATb.

R 3HQYMT, W CTAN0 NOHATHO, YTO 3BYK — 370

pe3yabrar BuopaUmMm.

NPbIFAFOLLLUK PUC

NOPFAOK BbINOJSTHEHUS
SKCMNEPVMEHTA

4yTo
1. Bo3omMi NAGCTMKOBLIA CTAKAHYMK W HOXHULAMM
HEOBXOAUMO 0TPeXb efo AHo.
e cabBypep L. Nnuiesoit neHKoi JarsiHu BepX CTaKaHunka
(RoN0HKa); W 3aKpenn ee Pe3NHKON.
e puc; 3. MocTaBb CTAKAHWMK 6e3 A0HbIWKA
e NAQCTMKOBDI Ha ca6eydep.
CTAKAHYMK U. Tlo ueHTpy NJieHKM BHINOXW HECKOJIbKO
® MULeBAS MNJEHKA; PUCOBLIX 3epHbllek.
o HOXHUUDI: . BRAYM MY3bIKY W B TeyeHne HECKONbKUX
e pesnHKa. MUHYT NOHAG/NAQA 30 TeMm, KaK PUCMHKK

NOANPLIMBAKT. [1GBHO MeHSS [POMKOCTH
3BYKA, Tbl YBMAMWDb, 4TO Yem [pomye
MY3bIKQ, TEM QGKTMBHEE <«ASAYT>» 3epHbILIKA.



NOYEMY TAK NPOUCXOAUT?

Puc npusoAnTCA B ABWXeHne 3BYKOBOW BOAHOW. (Ha
XQPaKTepu3yeTca SHeprneid, npuiem 3Ta IHeprns
3GBMCMT 0T CWAbl 3BYKA: Yem [pomye 3BYK, Tem
60ble 3Heprna. UMeHHO N0ITOMY G YyBesnyeHuem
[POMKOCTH PUCHHKW NOANPLITMBAKT Bblwe.

3BYKN MOXHO
He TOIbKO YCAblWwaTh,
HO W YBMAETD.
Oun npomssopatcs
BUOPUPYHLLMMN
npeAmeTamy.




i 3BIK

IWWAPUK — YCWJIUTESIb
3BYKA NOPSAOK BbINOSTHEHYS

SKCNEPUMEHTA

HTO 1. Haayh wapuk n 3aBsxn ero.
HEOBX0AUMO 2. Xopowo NpUXMKA WAPHK K OAHOMY YXy
§ W NerOHbKO NOCTYKWBAH N0 MOBEPXHOCTH
e L Wapuka ¢ APYroii cTOpoHbl. Hecmorps
S LA HQ TO YTO Tbl BCED JMWb CJerKa
NOCTYKMBAGWDb N0 WAPUKY, Tbl CAbILMLD
D0BONbHO TPOMKWA 3BYK.

NOYEMY TAK NPOUCXOAUT?

Koraa wapnk HaaysawT,
MONEKYAbl BO3AYXA BHYTPN Hero
MAKCUMAJIbHO NPUOIMKAKTCA APyl

K Apyry. Takoe npubanxexne

MOJNEKYJ B OfPAHNYEHHOM
NPOCTPAHCTBE N03BOASET WM CTATb
[0pPa3A0 AYyYWwWHM NPOBOAHUKOM
3BYKOBbLIX BOJIH, Y4eM 0O6bIYHbIN

BO3AYX BOKPYl Hac.

3HAN!
OrpaHuyeHHoe NPOCTPAHCTBO

Aenaer Mmosekyabl B03AYyXa
NpoBoAHWKAMN 3BYKOBbLIX BOJIH.




TAHUYHOT BCE!

NOPFAOK BbINOJSTHERHUS

qTO0 3KCNEPUMENTA
HEOBX0AUMO N
1. Cmewaii B Mucke BOAY C Kpaxmasnom
e ] CTaKaHa W Xopowo B360ATa A0 06pa30BaHMS
KYKYpYy3HOro (MJ'IM O,H.HOPO,D.HOﬁ MacGcebl.
K(lpTOd)EﬂbHO\'O) L. Bolneit [0TOBYH MACCYy Ha NpOTMBEHD.
Kpaxmana; 3. NpoTmeeHb NocTaBb Ha Cabpydep
e CTAKAaH BOALI; WM KOJOHKY W TPOMKO BKJKYM MY3bIKY.
o MeTaNIMYeCKi 4. Mna younewns spdeKra B pasuble YacTu

NPOTUBHA KaNHW N0 HEGKOJIbKO Kanejb

NPOTHBEHD .
- cabeydep KpacTens HABI0AAR, KaK NpUroTOBJEHHAS
(HWIKDYQCTOTHbi TOGOA Macca TaHUYeT MOA MYy3biKy. Boneev
LAHQMIK): TOrD: BKJKYAS PASHYH MY3bIKY HA PASHOi

TPOMKOCTH, Tbl 0693aTebHO A06bewbea Toro,
Yr0 macca GyAeT «TaHUeBATb», Npuobperas
camble yANBUTESIbHbIE (OPMbI.

© [Jy60KAS MWUCKA;
© XnAKne nuuiesble
Kpacuresm.

NOYEMY TAK NPOUCXO0AUT? '

Macca nponssoant sddert
TaHua 6Jaroaaps Bubpaumm,
C0340BaemMOi 3BYKOBbIMK
BOJIHAMM.
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PYNOP

4T0
HEOBXO0AUMO

® JICT YepTexHOM
bymarm;

® JInHeNKka;

© HOXHMUbI;

KapaxHaaw;

Tpaxcnoprhp;

o KAei;

UMpRYAb.

NOPSAOK BbINOJSTHEHWS
SKCNEPUMEHTA

1. Bo3bMM AMCT YepTexHoH 6Gymarn.

2. 01 neBoro yina JAmcTa AMHeWKo# 0TMepb 35 M.
3. Celivac Te6e HYXHO npoecTH ABe Ayw.
Ans 37010 OAHY HOXKY UMPKYAS NOCTGBb
B YrOJI0K JMCTA W, OTMepsiB O CM, NpoBeAN
Ayry. Bropyw ayry nposedn ¢ paanycom
30 oM.

4. Bosbmu TpaHcnopTup W oTmepb yron B 60°.
MpoBeZn NPSMYH JMHWO A0 COeAMHEHU

¢ AYIOA.
.Y Te6a nonyumnach BbIKpoiKka pynopa.
Cellvac Tbl MOXewb ee Bbipe3aTb.

6. [0TOBYH BbLIKPOKY CBEPHW TaK, 4T06bI
NONYYMACA KOHYC.

. A Toro 4T06bl (opma Aepxanach, BbIKPOWKY
HYXHO CKAeuTb. JAs 9T0T0 N0 BCe AJMHe
B03/1e KPOMKM HaHECH Kied, GOeAWHM KOHUbI
bymarn, COXMA W MOAEPXYM HEKOTOpoe Bpems.
. Teoi pynop rotos! Tenepb Thbl MOXelwb
NOAHECTW ero Ko PTy W 4TO-HMGYAb CKasarb.
3amernn pasHnuy? CoBeplieHHO 04eBMAHO,
YT0 TBOW 0A0C CTAS 3HAYMTENDHO TpOMYe.




NOYEMY TAK
NPONCX0AUT?

Koraa Tobl rosopuwb,
3BYK PABHOMEPHO
pacnpocTpaHaercs

BO BCEX HANpaBAeHMSX.

Koraa Tbl menonb3syewb

pynop, ycunexue ronoca

NPONCXOANT NPAKTUYECKM
B 0AHOM HanpapaeHun.

Yem 60abwe pa3mepbl pynopa, Tem OTYeTJimBee

W [pOMYe Nepepaerca peyb Ha 60Jblioe PaccTosHue.
Ecam asmua pynopa cocranser 1,5 m, T0 peyb
MOXHO nNepeAasBarb Ha paccToanme 1,5—12 Km.






