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% 3M8 cobi KaiTkoBmiA Masy4ok. HKOCH BiH 3a4e€nNUBCA NanNnKamu 3a NaByTUHY
} | noneTie pa3om 3 He NOHaA nykamun Ao Hanbnuxuoro cena. MNasyTukHka 3ane-
E Tina y BigkpUTe BIKHO DyAAMHKY Ha OKpaiHi. KBITKOBMA [1aByK ONMHWUBCA y TEMHIN
KimHari, ge xunu moau. Bin po3auemneca HaBkpyrv | NobGauyne TBMAHOMO Cipo-
KOPUUHEBOrO NaBykKa, CXOXOro Ha cebe, ane 3 XxpecTUKOM Ha CNnHI.
- T xT0? - 3anuTas MNasyk XpecTosnk HECNOAIBAHOro roCTA.
Al - Keitkoeui MNaByk, ~ BIANOBIB MaHAPIBHUK.
- A 3BiaKkn TI?
- A X1UBY Ha COHAYHIN NONAMI.
Yomy TV TaKMin XOBTUI?

- Becb AeHb A 3HAXOQKYCb NOCEPe NUCTOMKIB | KBITOWOK Kynbbabwn. Yekaiw,
KOMW MYLLKa NPUNETUTL NONACYBaTH HEKTAPOM. Y MOIN WKIPI € NITMEHT, AKUA
Hala€ MeHi XoBTOro 3abapsneHHA. Ane AKWO BNPOAOBXK ABOX AHIB A XUBY Ha
Ginii ksiTui, To cTaw Ginum. 3aBaAKK TakoMy 3a0aPBNEHHIO MEHE BaXKO NOMI-
TUTU Ha KBiTui. Lle gonomarae mexi Bnoniosath 3406mMy. A AK TU NOXWBAELW?

- A nnery nasyTuUHy B KYTKY KIMHaTK | 4eKalo, KONK B Hel NOTPanuTL Myxa.
Tpoxu 3a3apio To6I. XoTie 6u | 8 ByTK Takum ACKPaBMM, AK TH, - Npr3Hasca [a-
BYK XpecToBuk.

- He Tpeba 3a3apvti! Yasn cobi, Wo T - ACKpaBo-XoBTUA. Tn byaew gyxe
NOMITHWUIA Ha TNi CTiH, | OAHA MyXa HE NOTPANKTL ¥ TBOKD NABYTUHY. A AKILO A
byaly KOpUUHEBUIA, AK T, TO NOMPY 3 ronofly Ha Kynbbabui, - pospaaus poauya
KsitkoBun Nasy4ox.

- fl BCe 3po3ymis! - papicHo BUrykHys lNasyk Xpecrosuk. - Mu npuCTos T
um coboro i nibutk cai” #
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i / ol lkocs 3 KOKOHY BMNI3Na maneHbka 3enewa [y-
3 ciHb. 3axorina Boxa 3HanTv cobi Apy3is i niwna wyka-
: ™ ix y cagy. l'ycivb nignosana go Tpasxesoro Xpyuwa.
i MNpusit! - ckaszana BoHa. -~ Hymo aApyxuTu!

- Qe, AKa TK CTpawka, - signosis Xpyw | noneTis §
reTb.

lNycinb obpazunaca i nonosina gani. Pantom BoHa ,
S nobauuna Xyka-conparuka.

- [lasai npuatemosaru! - 3anponoxrysana lNycCiub.

B
- Tu HerapHa, He byay 3 To60K NPUATENIBATH, ~ CKPUBUBCA XKy4OK.
3acmyuena lNycinb nonosina gogomy. Pantom soxa nobauuna MNasyka.
— Xovew TosapuwyBaTt 3i MHOKW? — 3 Haai€w 3anuTana lNycikb.
He xouy! - TBepao signosis MNasyk.

Obpaxena lNyCiHb noBepHynacb AOAOMY, POCNA | HIKOMY
Ginbwe He nponoHysana csoio ApyxDy. Ax panTom BoHa
NEepPeTBOPHUNACA Ha FAPHEHbKY NANEYKY, a NOTIM — Ha
Ayxe-Ayxe-Ayxe rapHoro merenmka. B xureni cagy
MANYBANMCA KPAaCMBMM METENMKOM, a Ti, WO BIgMOBK-
NUCA NpUATENOBaT 3 NYCiHHI, BUpiwnnm binbwe He
ROOKUTU NOCNIWHKWX BUCHOBKIB.
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HayKea. i mexHIka
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YYAECH! PEMYOBUHMA

Ixtta ’Benuumcmb -
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Cins - Le cknagHa peyoBMHa, AKa CKNafaeTbea 3 KaTioHis metanis (Met™) |
aHioHiB' kucnoTHMx 3annwkis (K3™). Knac conein HanuncenbHiwmnn, Coni gyxe
Pi3HOMaHITHI 3a KOJIbOPOM, CMaKOM, POPMOKD KPUCTANIB, 3aCTOCYBaHHAM.

3a cknagom coni NOAINATLCS Ha cepeani (HopmanbHi), KUCNi, OCHOBHI, NO-
OBIHI, 3MiLLAHI | KOMMAEKCHI.

3a cmakom coni NOAINAITLCA Ha CONMOHI, MpKi, Kcni i HagiTb conogki. [leaki
cofi He MakoTb CMaKky.

Coni moxyTb ByTU ycix KONbopiB Becenku, ane HinbwicTb 3 HUX — Bini.
Coni Hartpito, Kanito, MarHilo, Kanbuito, LinHky, bapito, Antomiito — ne-
peBakHo bini;
coni Kynpymy — 3eneHi abo cuHi;
COJ‘II Xpomy — 3eNeHi, CvHi, »0BTi abo opaH»KeBi;
=TTy — CBITNO-3eNeHi, *oBTi abo 6ypi;
€ i1y — CBITNO-3€neHi;
coni Ko6an bTY — POXeBi.
HaiisHameHuUTiWwa cepedHA cinb (nar. sal, p. sel,
HiMm. salz) — naTpin xnopug (NaCl). Lle TBepaa Kpwnc-
TaniyHa pe4osurHa 6inoro KonbopY, CONoHa Ha cmak, gobpe Hampiti xnopud

=y
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'Mpo Te, W0 Take KaTioH i aHioH, YnTait y xxyprani , KONOCOK', N2 3/2012.




Hayka i mexHlka

PO34nHHA Y BOAI. HaTpiln xnopua — €gmHa Cinb, Aka Ma€ Cnpasfi CONOHAM CMaK,
camMe TOMY BOHa € eTaJIOHOM OHOrO 3 YOTUPBOX CMaKiB — CONTOHOCTI.

Fanit (rp. AAc - cinb) — ue miHepan 3i cknagom NaCl, gy»xe po3noBClogXeHUn
y npupogi. EguHUIA TBEPAUN MiHepan,
AKVIA NioAVHa BXWBaE y Ixy. oro 3anacy
e y CLUA, KaHagi, HimeuuwnHi, Pocii (micto
Conikamcbk, o3epo backyHuyak y Hux-
Hbomy MoBonxi), ITanii. Ha Ykpaidi ranit
TpannAeTbca B 3akapnaTrTi, Kpumy (o3e-
po Cacuk, 3atoka CmBawy), [OHeubKin i
Opecbkin obnacTax i y AeAKUX iHWKX pe-
rioHax. Mobnnsy micta Aptemiscbka ([o-
Helbka obnactb) € ManeHbke MiCTeYko
Conepgap, B AKOMY po3TalloBaHa OfHa 3

HamKpynHiwmx y €sponi kona-
neHb coni. CeitoBe BUPOBHWK-
LUTBO HATpin xnopuay B OCTaHHI
poku cAarae npubnusHo 90 Minb-
VIOHIB TOHH.

Kam’'siHa abo KyxoHHa cinb -
ue nobyToRa Ha3Ba HaTpin Xno-
puay. lNepwa Ha3Ba nos'A3aHa
3 TAM, WO KpWUCTanu ui€l coni B
npupoai ay*e TBephi i Harapy-
0Tb NPO30pe KaMiHHA. KyXOHHY
Cinb BUKOPUCTOBYIOTb AK MPUMPaBY A0 i, Yy KOHCEPBHIW, M'ACO-MOMOYHIN, Mac-
NOXMPOBIN, XNIGHIN NPOMUCNOBOCTAX, Y BUPOOHMLUTBI MeNYHWX Npenaparis
i pi3HOMaHITHNX BapBHUKIB. 3BiACK | Ha3Ba — KyXOHHa.

HailsHameHuTiWa Knucna cinb — HaTpin rigpo-
reHkapboHat (NaHCO,). Tepmin ,kucna cinb”
noB'A3aHU He 3i cmakom coni, a 3 1 XIMIYHKUM
cknagom. [lo cknafy BCiX KMCAWX conen, Tak
Camo, AK i 40 KNCNOT, BXoAATb atomun lNigporeHy.
s cinb — TBREPAa KpUcTaniuHa peyoBuHa bino-
o KOJIbOPY, MPKO-COMIOHa Ha cMak. |i po3unH-
HICTb Y BOAI AeLLO MEeHLLa, HiX Y 3B1YanHol coau
(Na,CO,).




HayKa i mexHIka

MutHa (xapyoBa) coga — Le TexHiYHa Ha3Ba Ha-
Tpin rigporeHkapboHaTy. 3acTOCOBYETLCA Y XIMIMHIN
(ana supobHMUTBa BapBHUKIB, NIHONNACTY), Xap4o-
BiN (BuUniuka xniba, KoHAUTEPCbKUX BUpPOBGIB, Npu-
rOTYyBaHHA HaMOIB), Nerkiin (BMPOOHULTBO rymn ans
MiAOWBKM, WTYYHOI WKipK), dapmauesTUYHIn Npo- |
MWUCNOBOCTAX, @ TAKOX y NoOyTi (po3nyLwyBsay TicTa) i ’
MeAMLMHI (@HTUCENTUK ANA MONOCKAHHA ropna, Heir-  ©
Tpanizatop KWCNoT). Mumua coda

Conogki coni - Le coni bepunito, geski coni Mniombymy i ApreHtymy. Hanpu-
knag, nnombym (1) ayetat — (CH,COOH),Pb. IHwa Ha3Ba i€l coni - »CBUHLEBUNA
uykop”. Lia peuoBrHa gyxe OTpYINHa, 3aCTOCOBYETLCA Y BUPOOHULITBI CBUHLIE-
BUX Binun.

lipki coni — e uncenbHi coni Lesito i Py6igilo, a Takox kanin nogug (Kl), akun
3aCTOCOBYETbCA Yy meauuuHi. ETanoHom ripkoro cmaky cepep HeopraHiuHnx
crnonyk € ,ripka cinb” abo martin cynsdart, rentarigpat (MgSO,-7H,0). Lo cinb
Ha3uBaloTh LUe encomcbKolo abo aHrINCbKOK, a AeKONW — MPOCTO MNCOMITOM.
Ha3Ba nos'szaHa 3 BigkpuTTam y 1618 poui nobnumsy aHrnincbkoro micteyka En-
com (rpadcTeo Cyppeit) pkepena 3 fiy»ke ripkoie BOA0K, AKY He XOTINN Nty Ha-
BiTb KOpoBw. ¥ 1695 poui BunapyBanu po3ynH 3 LbOro [pKepena | BCTaHOBUNY,
Lo ripKoTW HapatoTb oHK Mg?, AKi BxoaaTb Ao cknagy MgSO,-7H.O. Y meguun-
Hi L0 CiNlb BUKOPUCTOBYIOTb SIK MPOHOCHUN 3acib.

ImeHHi (Ha3BaHi) coni. leaki coni Ha3BaHi Ha YeCTb yYeHUX-XIMIKiB, AKi IX Big-
KpWnW | noYanu BUKOpKCTOBYBaTK B Ximii. HamBigomiwi 3 HUX — 6eptoneTtosa
cinb, rnaybepoBa cinb i cinb Mopa.

BeptonetoBy cinb (kaniin xnopart, KCIO,) Bneplue cuHTe-
3yBaB 1786 poky $ppaHuy3bkuii ximik Knog Jlyi beptonne. Lle
6ini kpucTanu, obpe po3umHHI y BOfI. BUKOPUCTOBYIOTHCA
y CipHUKOBOMY BUPOGHWLTBI (BXOAATL [0 CKNafy Cymili Ha
rofloBKax CipHMKIB) i B nipoTexHiui.

Mmay6epoBy cinb (HaTpin cynbdgat, pekarigpar,
Na,SO,10H,0) Bnepuie B1sBuUB y MiHEpPanbHOMY Axe-
peni (Nnobnum3y HimeLbkoro micta BoHH) i cMHTE3yBaB
y 1648 poui HimeubKunia ximik MoraHH May6ep. Lie 6ini
Kpuctanu, aobpe po3umHHi y BoAi. BUKOpNCTOBYIOTL-
cA Y BUPOOHWUUTBI CKNa, cofu, a TakoX y MeduLuHi (AK
NPOTUOTPYTa NP OTPYEHHI cnonykamu Maombymy, ba-
Pito Ta Pi3HOMaHITHUMM OPraHiYHNMY peyoBAHaMIA).

Knod bepmonne

Kaps Mop

A




Hayka i mexHIka o

Mipa6init (sig nat. sal mirabile - ,4ypoBa
cinb”) — iHWa Ha3Ba rnaybepogol coni, AKY 1
nas MoranH May6ep. MowupeHa y npypogdi B
BaraTbOx CONIAHMX KOManbHAX y BUrNAagi Ha-
NbOTY i KipKK Ha rinci Ta kKam'AHIN coi. Y Be-
NUKIN KiINbKOCTI BUMNafa€e B3UMKY B 0caf 3 BOA
3aToku Kacnicbkoro mops Kapa-boras-Ton?
(TypkmeHia). Mipabinit BxoguTe Ao cKnapy
Boau o3epa Kyuyk y 3axigHomy Cubipy Ta co-
nAHnx o3ep TomcbKoi obnacTi. Bennuesni 3ana- Mipabinim
cv (npubnuzHo 100 MNH. TOHH) 3HaxXoAATLCA Y
npoBiHLil CackayeBaH Y LeHTpanbHin HacTUHI
KaHapgu.

Cinb Mopa (noaginHa cinb, amonindepym(ll)
cynbdar, rekcarigpat (NH,) Fe(SO,) -6H,0). Liio
Cinb Bneple cmHTesysae 1852 poKy Himel|b-
KniA ximik-aHanituk i ¢apmauest Kapn Mop.
Lle cipo-3eneHi kpuctanu, nobpe pos3unHHI y
BOAI. BUKOPUCTOBYIOTBLCA Y aHaMITUYHIN XiMmiT i
MeguLUnHi.

Kynopoc — Le TexHiyHa Ha3Ba cepefHix conen cynbpaTHOT KUCIOTH, 10 AKX
BXOAATb ABOBaneHTHi metanu. Hamsigomiwi: mighnin (CusO,5H,0), 3anizHui
(FeSO,-7H,0) i unHkosui (ZnSO,-7H,0) Kynopocu.

MigHin kynopoc® — ue cinb 3 rapHUM ACKPaBO-Cu-
HiM 3aBapBneHHAM, NOLWMPEHa Y BXUTKY. Y BeNuKin
KINbKOCTI BUKOPWUCTOBYETbCA AIA OfEpPMKaHHA 4MUCTOl
Mifli, NpocoYeHHsa aepeBuHM AnA 3anobiraHHA rHUTTIO,
6opoTbOU 3i WKIgHMKAMU CiNbCbKOro rocnogapcTsa,
BXOAWTb A0 CKkNnagy 60paocbKoi Cymillli 3 BaNHAHUM MO-
NnokKom?, gonomarae Big rpubKoBKUX 3aXBOPIOBaHb i BU-
HOrpaaHoi nonennj. Midridi kynopoc

CeniTpa — Ue TexHi4YHa Ha3Ba COJiel HiTPaTHOI KKUC-
NOTW, [0 AKOI BXOAATb 0fHO- ab0 ABOBANEHTHI MeTanu.
Haigigomilwmmu € HaTpiesa abo vinincoka (NaNQ,), ka-
ninHa abo iHaincoka (KNO,), kanbtiesa abo HopBe3bKa
(Ca(NO,),) i amoHinHa abo amiauHa (NH,NO,) cenitpw.
Yci Ha3BaHi ceniTpu aobpe Bigomi sk a3oTHi fobpuBa.
Cenimpa Hani 6yde.

-~ %Y nepeknani 3 TYPKMEHCLKOTo —,03epo YopHa naweka”

Mpo BUPOLLYBaHHA KPWUCTanie migHoro Kynopocy untan y xypHani ,KONOCOK'
Ne 1/ 2010.

Ous. ctatTio,,OcHOBW" y ypHani ,Konocok', Ne 7/2012.




f TPOXM TEOPII

Yke nepuwi gocnign 3 enekTpuku NpoaeMoHCTpyBanu, Wwo cpibno, migb

\1' i anoMiHin gobpe NpoBoAATL ENEKTPUYHUIA CTPYM, a dapdop, CKNo, ryma i
| LLOBK — NOraHo. Tomy 3 nepLiMx maTepianis NoAY BUroTOBAATb MNPOBIAHUKH,

Na APYri BUKOPWCTOBYOTH AN i301AUii NPOBOAIB i 3aXWUCTY Bifl YParKeHHA enek-

YYAECA TEXHIKMW

TPUYHUM CTpyMOM. Ha Maa. 1 B 6aunTe cyuacHUN MepexeBMid ABOXKNNbHNIA
NPOBIAHUK. KoXHa una cKnagaeTbca 3 ceMn MigHMUX MPOBIAHUKIB y NaacTu-
KOBIW i30naLil. Bpaxosyioun Te, WO NPOBIAHWK Npauroe nig HebesneuHow gna
| noavHy Hanpyroto y 220 B, ABi i30nboBaHi XKUAuM A0AATKOBO BKPUTI CMINBHUM

|-
¥--

apom nnacTUKoBOl izonAyil
; ,. MpoBigHUK, NC AKOMY MPOTIKAE eNeKkTPUYHUN CTPYM, HarpiBaeTbeA. Lo
-¥ T—-— BIIACTUBICTE BUKOPUCTOBYIOTb Y HarpiBanbHWUX npackax, enekrpobartapenx,

namnax po3apeHHsa. Ha maa. 2 306pa)keHa BonbdpamoBa crniparb, Aka po3-
XKapunacb Nig Qi€ CTpymy | BUNMPOMIHIOE CBITNO.

CborogHi Bce yacTille BUKOPUCTOBYIOTb eHepro3bepiratoui iloMiHecueHT-
Hi Namnu, ane iy HUX € ManeHbKa HATKa po3XKapeHHs AN BUNPOMIHIOBaHHSA
eNneKTPOoHIB.

MpoBigHNK, MO AKOMY TeYe eneKTPUYHUIA CTPYM, HE NnLlie HarpiBaeTbcA, ane
1 CTBOPIOE HaBKONO cebe marHiTHe none. Lo Bnactusictb Bneplue nMomitus i
onucas 1820 poKy AaHCbKMi ydeHnid faHe XpucTiaH EpcTen. Ha maa. 3 BY Baun-
Te, AK Mig BNAUBOM MarHiTHOro Nond 3anisHi oWwypKy BULLVIKYBANNCA HaBKONO
MigHOTO NMpoBifHWKa 3i cTpymoMm. MarHiTHe none cTpymy BUKOPWUCTOBYOTb Y
po6OTi eneKTPOABUIYHIB, FEeHEPATOPIB, ENIeKTPOMArHiTIB.

O1Xe, Nifl YaC NPOXOMKEHHA eNEKTPUUYHOIO CTPYMY MO NPOBIAHNKY eHepris
AMepena CTpymy NepeTBOPIOETLCA i B TEMNOBY, i B €HEpril MarHiTHOro nons.
Mig uac Takux nepeTBopeHb BiabysaloTbca HebaxaHi BTpaTy eHepril. Hanpu-
Knaf, HaBillo Ham HarpiBaHHA | MarHiTHe nonie HaBKONO MNPOBIAHUKA, AKWUK
3'eqHYE Npacky i po3eTky? Te came CTOCYETbCA NPOBIAHNKIB, AKI NepenawTb
eneKkTPUYHUI CTPYM Bif enekTpocTaHLii 4o Hawwux 6yanHkie. Lob yHKHYTA
3ariBvx BTpaT EHepFij!},d/I"lip NPOBIAHUKIB HAMaraoTbCA 3MEHLLIUTH.
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! EnekTpuuHnin onip 3paska 3anexuTtb Big maTe-
' piany, 3 AKOTO BiH BUrOTOBNEHUI, TemrnepaTypu i
reoMmeTpuYyHuX pPo3MipiB. ToMy 3py4yHO XapaKTe-
pu3yBaTA maTepian UMNiHAPUYHOTO MNPOoBIgHMKa
MUTOMMUM OMOPOM, TOBTO ONOPOM 3pa3ska JOBXW-
HOW 1 M, NiowWele nonepeyHoro nepepizy 1 mm?
3a Temnepatypu 20 °C. Hanpuknag, nuromuia onip
Migi ctaHoButb r = 0,0125 Om-mm?/m. Lle o3Ha-
yae, wo migHmin (Cu) NpoBigHMK 3aBROBXKKN 1 M
Ta NoLleo NonepeyHoro nepepisy 1 MmM? YNHUTL
onip enektpuyHomy ctpymosi 0,0125 Om. Came
Bi,q onopy 3aJ"IE>KMTb, AKUA CTPYM NPOTIKAE No Np@-

a0ixuTb 5:10'° (50 minbApg MinbApgis!) Takux
70 minbApgis pa3|B Binblue, HI)H mo,qew Ha nn

3 npOBmHMKa 3a HaNPAMOK CTPYMY Y I
NPOBIAHUKY JOMOBUIINCA NPU- e
MHATN HaNPAMOK NO3UTUBHO
3apAAXKEHNX HaCTUHOK.
Ane y metanax Hocis-
MW CTRYMY € Hera-
TUBHO 3apAaMKeHi
e/lIeKTPOHU, TOMY Ha
MarntoHKy HarnpsamMokK
CTPYMY BKa3aHWn NpoTu-
NEeXHO [0 HanpAMKY WBNA-
KOCTIi e1eKTPOHIB.

Maxs
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Y NPOBIAHVKY 3HAXOAATLCA NO3UTUBHI FIOHM Mifli, 3 AKAMI HaLi eNeKTPOHN- |

YONOBIYKM CTUKAKTLCH, TPAIOTLCA, XanakoTb IX pyKamin. AfKe MiK HEeraTneBHO 3a-:

PAIMKEHUMU eNIEKTPOHAMU | MO3UTUBHO 3apAIKEHUMIN NOHAMK ICHYIOTb CUN
NPUTAraHHA. 3axonUTU MOH i3 COBOI0 eNeKTPOHY-4YONOBIYKY He BAA€ETbCA, 60
MOHW HabaraTo Baxui, HPK eNekTPOHM, | MiLHO 3B'A3aHi MiX cobolo cunammn y
KPWCTaniyHii pewityi. A OT po3XnUTaTVi NOHW HaWKNM YOJ0BIUKam Ao cHarn. Mpw
LibOMY e/IeKTPOHU BTpaualoTb CBOKO LWIBUAKICTb, &, OTXKE, EHEPril0 PyXy, a Npo-
BIAHWK — HarpiBa€TbCA.

ICTOPIS BIAKPUTTA

INonnanpcekun yuenuin Xeiike Kamepninr-OxnHec (Heike Kamerlingh Onnes)

(Ha MaA. 5 cnpasa) nocTaBms cobi 3a METy ekCrnepyMeHTaNbHO fJocArTy abco-
NIOTHOTO HYNA 3a WKanok KenbiHa (npnbnusHo miHyc 273 rpaaycy 3a Llenbci-

em). Bam BijOMO, LLO Lie — HUXHA MexXa TemnepaTtypu y npupoai. Copokapiunmi
yUYeHWUI BUKOPWUCTAB CBOI 3B'A3KM 3 ronnanacbkumun npomucnosyamm i 1893
POKYy po3nouyaBs y JleiieHcbKkomy yHiBepcuTeTi OyfiBHULUTBO OAHIEN 3 HanKpa-
wwmx nabopaTopii y CBiTi, OCHaLleHOi HancyyacHilwnm obnagHaHHAM. lepLunia
~ycnix He 3a6apuBcA: 10 nMnHA 1908 poKy BUEHUM BAANOCA OTPUMATM PigKIIA re-

-.Ni 3a Temneparypu 5 K (miHyc 268 rpagycis 3a Llenbciem). LLle gBa poku Hanpy-

keHoi npali — i BoHu focaraioTb Temnepatypu 1 K! Ane yyeHui 3posymis, WO
Lie — MeXa, AKY BaXKO Mofonatu Ha faHomy obnagHaHHi. BiH npuiMae pilleHHnA
© 3MIHWUTW HanpAMOK HayKoBUxX BocsigKeHb. Bintenep yci cunu nabopatopii bynw
~CNPAMOBaHI Ha BUBYEHHA Qi3NYHMX BNaCTUBOCTEN MaTepianis 3a HU3bKNX TeM-

nepaTtyp. 3po3ymino, Wo nporpama focnifxeHb nepenbdayana BUMIpIOBaHHA
i nuTomoro ornopy Mmatepiany. barato BYeHMX TOTO Yacy BUCNOBAIOBANU NpK-

| NYlIEeHHA, WO 33 [yXe HW3bKIUX TemnepaTyp MeTany nepeTsoproioTbeA Ha ai-
' enexTpuiki. Haue6To BiNbHi @NeKTPOHM HACTINBKM CMOBINBHIOIT CBIlt PYX, LO:
';;f_,,anKnero}OTbCﬂ" [0 NOHIB i He 34aTHI NepeHoOCUTY enekTpuKy. Ane disnka -
‘“HayKa, nepw 3a Bce, ekcnepumerTanbHal [ocnign Xenke KamepniHr—OHHeca”;.;
| NpoAEMOHCTPYBani, WO onip NAaTWHW y NPoLEeci OXONOMAXKEHHA He 3pOCTaE, a
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napae, i nicna 4 K He 3MiHIOETLCA. YYeHW BUCIOBMB NPUMYLWEHHS, WO onip no-
BUHEH MpAMYBaTH 4O HYNA, TOMY LLO NOHU NPUNKUHAIOTL KONUBANIbHWUA PyX i ,He
3aBakaloTb" PYXOBi BiNbHUX eleKTPOHIB. Po3ymitoun, Wo nnatnHa MicTuTb go-
MILLKW, BiH BUPILLMB NPOBECTV EKCNePUMEHTHN 3i PTYTTIO, HANBINbL OYNLLEHNM
MeTanom, Ak 6ye y naboparopil.

8 KBiTHA 1911 pPOKY rpyna Xeiike KamepniHr-OHHeca 3 acCTeHTaMn
KopHenicom Jopcmarom (Cornelis Dorsman) i linnecom Xonbctom (Gilles Holst)
nepesipsana poboTy HOBOro KpiocTaTy, npunagy ANnA NiATPUMYBAHHA HU3bKOI
TemnepaTypy y fgaHomMy o6’emi. YueHi Bupiluvnmn 3anpasButi KpiocTaT pigkum
reniem, ane noTiM BCTAHOBWAW B HbOMY ra3oBWUA TEPMOMETP | NOMICTUAN ABa
3pa3ku (i3 30n07a Ta pTyTi), WO6 BUMIPATY IXHiln NUTOMMKIA onip. Bumipasww onip
meTarnis 3a Temnepatypu 4,3 K, BUpIilUMAM 3MEeHWINTW TUCK Y KpiocTaTi Hag reni-
em. fenin noyas WBWAKO BUNApOBYBATWCA, | TemnepaTypa noHusnnaca go 3 K.
ExkcnepumenT Tpmeas yxe 9 rogun! Mpn noBTopHOMY BUMIPIOBaHHI BUSBUIOCH,
o onip pTyTi gopiBHIOBaB Hynto! Tak Byno BiAKPWTO ABKMLLE HAANPOBIAHOCTI.

Ha man. 6 Br BaunTe iCTOPUYHWIA 3annc, AKUIA YYeHWUI 3pobnB y Ton geHb. Y
pamui — ronnasacbka ppasa Kwik nagenoeg nul -,0nip pryTi npaktny-
Ho Hynboeuin” (3 K). HactynHe peuenHa - Herhaald met goud - o3Havae
.[1oBTOPEHO i3 30n0TOM".

KpuTuuHy TemnepaTtypy nepexody pTyTiy HaanpoBigHWIA CTaH Y TOW AeHb He
BU3HAYMNK, Ta 1 He Byno Takoi MeTw. [i BUMIpPANK y HACTYMHOMY eKCnepuUMeHTi,
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npoBegeHomy 11 TpasHA. KamepniHr-OHHeC AifloB BUCHOBKY, WO PTYTh BTPa-
Yae onip nNpu oxonogXeHHi ao 4,2 K.

Hani BigkputTa CnigyBany ofiHe 3a ofHVM. 3'ACyBanocs, Wo He BC meTanw
MOXKHA NMepeBecTr Y HagnposigHwi cTaH. Y 1912 poui Bigkpunn We ABa Haanpo-
BIQHVIKW — CBUHELb | 071080, B 1914 poui BYeHi BCTAHOBAK, L{O CANbHE MarHiT-
He nosne pyuHye HaanpoBiaHICTb. LIboro X poky BOHM NPOBENY eKCNEPUMEHT 3
HaAMPOBIAHYM CBUHLEBUAM KiNbLieM. Y HbOMY IHAYKYBa KOPOTKOYaCHMI CTPYM

| BNPOROBX AEKINbKOX roAnH crocTepirani UMPKyAaLio cTpymy 6e3 toHaimeH-
LIOrO 3aTyXaHHs. KinbLe npy LbOMy NepeTBOPIOBANOCA Ha MarHiT (Maa. 7).

Y 1919 poudi 3 JleiigeHa nogiagomMunu npo BigKPUTTA HAANPOBIAHNX BAACTY-
BocTei Tanilo TaypaHy.

NOACHEHHA HAATPOBIAHOCTI

- TMoacHuTU ABKLLE Ha,qnpoiai,qHOCTi 3 TOUKW 30PpY KNACUYHOI Gi3nKn HEMOXKIN-
BO. JTuLLe 3 pO3BATKOM KBaHTOBOI di3uKi 1957 poky (Yepes 46 pokie nicna sia-
KpWUTTA HagnposiaHocTil) Tpu amepukaHcbkinx ¢izukn — bapain, Kynep i Wpid-
dep NoACHUAY HAaANPOBIGHICTL CNapIOBAHHAM €NeKTPOHIB, TOOTO YTBOPEHHAM
KynepiBCbKUX Map 3a paxyHoK 06MiHy KOMMBAHHAMU KPUCTANiuHOI KOMIPKN —
doHOHamMu,

LLlo6 3pO3yMiTi, AK YTBOPIOIOTLCA KyMepiBCbKi Mapu, po3rfsHemMo ayke
CNpOoLLeHY MOAe/b NMPOXOAKEHHA CTPYMY Y HAAMNPOBIAHWUKY. YepBoOHUMN Kpy-
KeuKamy NO3HaUeHi NO3NTUBHI MOHM KPUCTANIUHOT pewwiTku (Maa. 8).

- Konn enemp.oH A nig Ji€o enekTpUYHOro Nosa pyxacTbea Y NPOCTopi KpUc-
TanivyHOI peLliTku, BiH Aewo BUKPUBIIOE 1i. BHacnifgoK Lboro KoHUEHTpauia no-
3UTUBHUX NOHIB noj,qy Hboro 3poctae. CKYNYEHHA MO3UTUBHUX MOHIB Npu-
TArye HeratueHU enekTpoH B 3 cunoto F. B pesynbtati eHepria, AKy 3aTpatns
BNIEKTPOH A NA NPOXOMKEHHA KPUCTaniuHol PeLLiTKy, NepeaaeTbca Yepes Ko-
JIMBaHHA pewiTku enekTpoHy B, Takum umHoOM, enekTpoHu A i B noB'A3aKi MixX

- coboro KpucTaniyHow peLliTKoo, YTBOPIOKOTh Mapy i 3arafioM He BUTPaYaTb
‘eHeprii ana pyxy. Onip cTpyMOBi AOPIBHIOE HYAIO.

Maa
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3ACTOCYBAH HS! HAAI‘I PO BIAH IA KiB

CyyacHa Hayka Bxe OTpuMana HaanposigHi matepiann 3a Temneparypu
165 K (minyc 107 °C). Axio 6 BOANOCA OTPUMATI HAANPOBIAHMKN 33 KIMHATHOI
TemnepaTypm,- ue CTa.hO'ﬁlfl Beane3Hmm cTpubkom y poasmmy mﬂ,un:TB'a A,qx(e i
cnommsauls. Mokw Wwo goso,u,mbcri oxon_o,qmysam Hannposannwm pl,qmm a3o-
TOM. bes Hyx BaxKo yaBUTY poboTy Bennkoro afpoHHoro konangepa y LIEPHi |
6yniBHULITRO TepmosaepHoro peaktopa ITER y Kagapalui.

HagnpogigHicTb XapakTepusyeTbcsa Takox edpektom MencHepa: marHitHe
nofie NoBHICTIO BUTICHAETLCA 3 06'emy npoBigHMKa. BHacnifgok uboro 3pasok
33aBKMCAE Hag MarHiTom.

Ha ocHoBi edexry MelicHepa Bxe CTBOpeHi Noi3an Ha MarHiTHIN NogyLu
(Man. 9), AKi MOXKYTb PO3FaHATACA A0 WBMAKOCTI 500 Km/rof.

MoTy»Hi MarHity Ha HagnpPOoBIAHWMKAaX BUKOPUCTOBYIOTLCA Y MEAULMHI Ans
CTBOpeHHs ToMOrpadis, AKi MpaLooTh 3a NPUHLIMNOM AAEPHO-MarHiTHOTO pe-
30HaHcy (AMP). CKaHyBaHHA TKaHWUH NIOOUHN [O3BONAE NIKapAM NoBaynT Ha
ekpaHi komn'lTepa 3pi3 BHYTPIlLHIX opraHis be3 onepalinHoro sTpyHaHHs. Ta-

KWl MeToA, A€ 3MOTY WBVWAKO NOCTaBUTY NPaBuAbHAIA AiarHo3, a, 0TXe, Weng-
e BUNiKyBaTW NayieHTa.
CyyacHa KBaHTOBa Teopis HaANPOBIOHOCTI MPUHLUMNOBO He obmeXye 3Ha-
YeHHsA TEMNEPATYPW, 3a AKOI CcrnocTepiracTbes Le asuLe. OTXe, CnpaBa 3a CTBO-
_DEHHAM HOBUX MmaTepianis i cronyk, AKi y Handnukuomy MaridyTHbOMY, MOXIIN-
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. THIIOT CAYXAYIL:

AK BOHW YYIOTb

OpeaHamu Cyxy 8 xpebemHux € BHymPpillHE, cepedHeE ma 308HIWHE
gyxa. Came y makil noc/ii0o8HOCMIi BOHU 3'AB/IA/IUCA 8 MBAPUH y hpouyeci
egonoyii. Came yi mpu yacmuxu d cnpaeaf MOXHA Ha3usamu syxom, xo4
y nobymi mu mak Ha3usaemo Juuie 308HIUHE ByXO abo sywry pa«oswy i
cnyxoeut npoxio,
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37 He Hiani, [ qoOpe wyroms.

(// pub € nuile BHYTPILWIHE BYX0, MPeAcTaBneHe CyxOBOK amnynok, Y AKin
30cepemkeHi cnyxosi peuentopu (UyTnUBI HepBOBI KNITUHW). BHYTPIWWHE BYXO
6araTbox pmb (KOPONOBMX, COMOBMX Ta B'IOHOBUX) NOB'A3aHe 3 NiaBanbHUM Mi-
XypOM 3a JONOMOrOoK CrelianbHuX KiCTOUYOK, AKi yTBOPIOIOTHL Bebepis anapar.
B peakux pub (oceneguis, MOPCbKMUX KapaciB, TRICKM Ta iHWWX) BIAPOCTKM Nna-
BaNlbHOro Mixypa LOX04ATb A0 CYXOBOI Kancynun. 3BYKOBI KONMBaHHA NigCcKUNIo-
I0TbCA Y NNABanbLHOMY Mixypi pubn i NnepeaaloTbCa No KiCTOUKAaX UM BigpOoCTKax
[0 BHYTPIWHbOrO ByXa.

[liana3oH YacToT, AKi CnpymaroTb pubn, NOPIBHAHO BY3bKUK, ane cnyx y HAX
ye gobpunin. Tomy gocsigueHi pubankn AOTPUMYKOTLCH TULLIT, NOBAAYN prubKy.

//[)a BigMIHY B KICTKOBUX pUB, akynn He MaloTb NNaBanbHOro Mixypa, AKUN
nigcunioe 3ByKn. Nontoioun, BOHM OPIEHTYIOTCA He NIULLIE Ha 3arax, a 1 Ha Bi-
Bpauii »kepTBu. 3BYKN BUCOKNX YaCTOT Lji XPALLOBI pubu cnpuinmaloTb Yy TINBK-
MW KNiTUHaMW BHYTPILHbOrO BYXa, @ HU3bKUX — CXOMUMI KNITUHAMW, AKI PO3-
MiLLeHi 3aebinblioro B3gosX BIUHON NiHIl. AKYIWM CNPUAMaloTb HU3bKI YacToOTK
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(NprbnunzHo 25 TNCAY KONMBaHb Ha ceKyHAy) Ha BigcTaHi go 180 m. [Ixepenom
Lux BibpaLin MOXKyYTb BYTI pi3Ki pyxu pvbu um 3arapnyHeHoro Kuta. Bouu su-
HUKaTb NPU CKOPOUYEHHI M'A3iB punb i niognHn. Bu moxeTe ix noyyTn, BUKOHaB-
W aocnia, onucaHmin Ha ¢. 19. TpucTpin, AKAA BUNPOMIHIOE HU3bKI YacToTH, Y
BiAKPUTOMY MOPI LWBNAKO NPUBAONIOE BENINKY rpyny aKy/l.

Yepes Te, WO aKynn He MaloTb NNABaNbHOrO MiXypa, BOHU € HaUTUXILLMMK
pubamun B MOPSAX, afKe Lei opraH nigcunioe BnacHi 3syku pmb. Ana xmxaka ue
NPUCTOCYBaHHA HaA3BUYaNHO KOpUcHe!

Mnamucma canamaqHopa

“ake codi — cepegre Byzo

//j 1 pobpe 3HaoMi 3 NpeAcTaBHUKaMK 3eMHOBOAHMX: Xabamu, TpuToHa-
MU, canamaHgpamu. [pupoga He BMHaxXoAMNa HOBOrO OpraHy 4yTTa Ana uux
TBapuWH, a BAOCKOHANUNa Toi, Wo nogapysana pvbam. Y 3eMHOBOAHMX, OKPIM
BHYTPILLHbOTO, € | cepefjHE BYXO i3 bapabaHHO NEPETUHKOK Ta CITYXOBOIO Kic-
TOUKOI0. KONMBaHHA NOBITPA CNIPUUNHAIOTL KONMBaHHA 6apabaHHOT nepeTuHKY,
AKa LWTOBXAE CNYXOBY KiCTOUKY. 3BiiTU KONMBAHHA NepefaloTbCA A0 3aBUTKMN, |
CNYXOBi peLenTopy NepeTBOPIOTL KONVBAaHHA PiAVHN BHYTPILWHLOIO ByXa Ha
bioeneKTpUYHMIA iMNynbc. Yumano umx TBapUH YYIOTb YNbTPA3BYKW.

3eMHOBO/IHI CNpWiAMaloTb 3ByKM 3 yactoTtolo go 128 kly (nwoguHa - oo
20 kly). Le noACHIOETHCA KOHCTPYKLIEK IXHBOTO ByXa, 30Kpema, Haa3Bnu4yanHo
TOHKOW BapabaHHOK NepeTnHkoo. Y 2006 poLi amepukaHcbKi 6ionorn BuaAsu-
AW B KATANCbKi NpoBiHLii AHXon Xxab, AKi He nuLe YyoTb YNbTpasBykuy, ane i
CMiNKyIOTHCA 3a [IONIOMOTOK HUX. Ha AYyMKY BYEHUX, KpUBOBYXa AOLOBA »aba

(Amolops tormotus) came 3aBOAKW BMiHHIO CMPUIAMATA yNbTPasByKU yHUKae“l

yBarn xmxakis.




_ COmo uye gygouky gakipa?

7".//na3yHaM npupoda gopana We W 30BHILHE Byx0. He Take, Ak y cobaku,
6e3 BYLWHOI PakoBWHW, NpeAcTaBneHe nuLie CyxoBUM NPoxofoM. Y nnasyHis,
K i ¥ a0, € TaKOX cepefHe BYX0, ane y 6araTbox penTusiin BOHO PO3BUHYTE Ha-
BiTb ripLue, HiXX y *ab, AedAki 3 HUX He matoTb bapabaHHOT NepeTuHKK. Tomy 3mil
Ta BinbLWicTh NNA3YHIB MaKe He YyloTb BibpaLiil NoBITPA | CNPMAMalOTbL nuLle
Ti KONUBAHHSA, AKI NepeaarTbCs Yepes MPyHT i Bogy. BoHW cnpuriimatoTb BibpaLyii
HWXHbOI LLienenoto, Konuv ronosa NexmnTb Ha 3emni, i BCe IXHE TiNo, KOHTaKTyo-
U 3 'PYHTOM, fi€, Haue BENNKNIA OETEKTOP KOMMBaHb. Lli HU3bKOUYaCTOTHI Konn-
BaHHA NIACUNIOTLCA NEreHAMM TBapUH. Y KOPONiBCbKOT KOBpU pe3oHaTopamm
CNIYTYIOTb TAKOXK KULIEHbKOBI BUPOCTW, AKI TATHYTBCA Bifl Tpaxel. ToMy HaBpAj
YK rPUMyYa 3MiA YY€E TPICKOTIHHA BNAacHOIo XBOCTa, a Kobpa — AyaouKy dakipa.
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-"i-.//pmﬁnmaHo 100 BUAIB AMKOrONoBMX 3Mii (cepen HUX — BOAAHWIA LWKTO-
MOPAHWK, MIZIHOrONOBa | rpUMyyYa 3Mmii) KOMMNEHCYIOTh NOraHnn ciyx ,6ayeH-
HAM" B iHGpaYepBOHIn obnacTi cnektpa. Mix ounma i Hi3ApAMK Y HUX € Ba
ManeHbKUx opraHu (AMKW), UyTAnBi Ao Tenna, — TepMmonokaropu. BoHu BloBnio-
0Tb TEMNO, WO BUNPOMiHIOE 380014. Lii opraHn nonerwyoTb NontoBaHHA Ha Te-
MIOKPOBHY XEPTBY B NMOBHIN TeMp#ABI | TULWI. 38 JONOMOTO TaKNX AOCKOHANNX
npwnaais 3mis BUABNAE Ha BIACTaHI NpemeT, Temnepatypa akoro nuwe Ha 0,2 °C
BULLA, HIX TeMnepaTypa HaBKOTMLWHBOTrO cepeoBuLLa.

MnasyHw crnpuiiMatoTb 3ByKOBUIA fianasoH 20-6 000 N, ane 6inbWicTk 3 HKX
pobpe yyoTb 3BYKM YacToTor 60-200 lu.
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CAOPHUHOK POIYMHUKA

/\oxamop (Big aHrn. locate — po3TalwlyBaTh) — WTYYHUIA NPUCTPIN abo Xu-
BUI OpraH, Npr3HaYeHnn ANa BU3HAYEHHA HAaABHOCTI, BijCTaHi, HanpaAmMKy abo

WBUAKOCTI 06'eKTa BE3KOHTAKTHUM criocobom.

NABOPATOPIS TTYCTYHHUKA

I
X' q3u 2ydymo!
LLlo6 nouyTy 3By4aHHA CBOIX M'A3iB, CTUCHITb JONOHI B KyNaKW, a KIHYMKN Bif-

CTaBNEHNX BEMUKWUX NanbLiB 31erka NpUTUCHITh 4O BYLUHUX OTBOPIB. By nouye-
Te piBHOMIpHe ryaiHHA CBOIX M'A3IB. /;" S
~

HatidasHituudi 201080H02UL MOSIIOCK — NEPACEUL KOPABAUK —
Haymunyc Mewkae Ha cepedrix (0o 350 m) enubuHax 3axioHoi yacmuru

Tuxo20 oKeaHy

s “3\?{ 3(3_0{.}00‘_:3‘:_\.(:;4;‘ PR RO OOCTOON OO

UkABUHKU 3 4-"3" o
3D NATTOHDKU o
e Y XPALLOBIM Kancysi, Wo 3aXmMLLae MO3OK FOSIOBOHOTX MOMIOCKIB (BOCh-

. MWHOrIB, KapakaTuub Ta iHWWX), pO3MillieHa napa crewlianbHuX Kancyn — cTaTto-
UCTIB, AKI € OpraHamn piBHOBRarn Ta cnyxy. BoHn BUKOHYIOTE GyHKL 0, aHano-

i riuHy 4O CNYXOBUX amnyn pub.
o Y AianasoHi 200-400 Iy 3miT uyroTb Kpalye, Hix xabu.
. /\eOHap,qo pa BiHui NponoHyBaB cnyxaTu ,pO3MOBKU” pub, NPUTYNUBLLK
A0 ByXa MOKpe Becno, onyLueHe y Boay.

. %HEHi HAMaralTbCA 3PO3YMITK, AK 32 3BYUYaHHAM M'A3IB MOXHA OLIHNTY
¢faH M'A30BOI TKAHUHW TIIOAUHN |, 30Kpema, — cepueBol.
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Yy pi3HUX 8UGI8 MBAPUH ICHYIOMb YUCeNbHI WOBHI pumyansHi

PyXU Yu BeMoHCmpayil, AKi MU MOXeMo Hazsamu maHuyamu. Taki
manui xapakmepHi i 018 8UCOKOOP2AHI308aHUX MBJ-

‘ PUH, i dna dosgoni npumimugHux. lpumipom, pu-
myaneHi pyxu guasneHi 8 6azamoujemuHKosux
Yepesis, y 20/103A6pOBUX MOTIOCKIB mowo. ¥
KOMAX Mad [HWUX YIeHUCMOHO2UX IHCMUHK-
MU 3HAYHO CKAAOHIWII.

YYOAECA NMPUPOAU




Jlusa. nNpupoga

Humms — ye maHeuyp

He o6xoautbes 6e3 taHuis ,Becinna” komax ofgHOAEHOK. [lexTo BBaxag, Lo
BeCiNNAM Ka3Ka 3aKiHYYETbCA, afpke Nicna CBAT HacTatoTb OyaHI. Ane TinbKu He
B OfIHOAEHOK. Y HUX YCe AOPOCe KUTTA — Ka3Ka, Xou i flyxe KopoTeHbKa. J1n-
YUHKA LWX KOMaX XUBYTb 2—3 POKW, a iMaro — fopochi KoMmaxm — TpanisaeTbes,
XKUBYTb NTULLIE OOVIH AeHb, AeAKi — NULLE KiNlbKa rofuH, a,JoBroxuTeni” — Kinbka
[IHIB. 3a el Yac BOHN BCTUraloTb 3HANTN 0COBUHY NPOTUNEXHOT CTaTi, CNOA0-
HaTnca oanH oHOMY, CnapyBaTUCA, BIKNacTK ANLA i 3arvHy T, 3yCTPiBLINCD,
OOHOAEHKMN 3AiNMaloTbca B Hebo, MoTiM 3aBMUPAIOTb i, MNaHepyouw, onycKa-
I0TbCA BHU3. Taki MaHeBPW NOBTOPIOIOTLCA Kiflbka pasis. [XHE nereHbke TinbLe,
He NepeobTaKeHe Kelo, NErko BUKOHYE CKNaaHi NipyeTn. Y HUX HEMaE YnMm icTu
(pOTOBI OpraHy He PO3BMHEHI), @ 3aMiCTb KMLLEYHWKA — MOBITPAHA KY/bKa, AKa
3MEHLLYE CEPERHIO NYCTUHY KoMaxu. [1na noBiTpAHWX , TaHLIB"y HNX NPUCTOCO-
BaHi ABI Napw ciT4acTUX KPWN i [OBri XBOCTOBI HATKW. Bigknaswu Aavua, Wwac-
NNBI KOMaLWKN rTMHYTb, Ha4e B Ka3ui, — pa3om B OfiNH AeHb.

B rapaeTe, Tak pOMaHTUYHO TaHUOKOTbL nuwe ogHopeHkn? Metennkn Takox
BUKOHYIOTb WOOHI TaHUi ¥ NoNbOoTI. A 3anMUAHHA NACAOBUX MYLIOK CYMNPOBO-
IPKYIOTbCA APWKAHHAM KpUneLlb Ta NOCMUKYBaHHAM HIXKOK. lNapa Kpy»nse, He-
Haye B TaHUi.

Xnonui-3abisaKu

Biiiku Ha Becinni y niogeit — ue Henogo6cTBO. IHWA cnpaga — y TBApyH. IxHi
BiINKU — Lie CNPaBXHi ,AnUAapCbKi TYpHipK” PuTyanbHi 601 xapakTepHi AnA XKyKis
porauvis. BepxHi Wenenun camuiB »yKiB-ONeHiB yTBOPIOKOTb TaK 3BaHi ,poru’, aki
BOHW BUKOPUCTOBYIOTb y pUTYyanbHMX 6oax Ak 36poto. [1ig yac 6010 KyKu CTaloTb
Ha aubwn, LWMPOKO BiAKpWBaTL Wenenu i 6'tloTbca, paHAYW 0AuH OHOro ,pora-
MIn", PutyanbHi 601 3QilcHI00Tb i XKyKKU Hocoporn.,,Porom” 036 poeHi nnLle CagiLli.




Pubka
KOMIONKA

TaHyosana puba 3 pakom

Hy, He pa3oM BOHM TaHLIIOIOTb, @ OKpemo. Ane i y pakonofioHux, i y cknagHi-
e opraHizoBaHnx pub € TaHui.

JlocnTb CBOEPIAHUI WIKOOHWIA pUTYan ¥y KamuyaTcbKoro Kpaba. Obpaswu no-
APYry, cameub MiLHO yTPUMYE i nepeaHi KiHLiBKY KnelwHAMN. TpUMalyuch ,3a
PYYKW’, BOHW TYNUIOTb 3-7 OHIB i HiYOro He igATb. Ta 1 He [0 TXi M — camelb
nonomarae camuui nosbyTuca ctaporo XiTMHOBOro mokpwusy. Ogpasy nicnA
NNHBKK Ta LWNKOHOro putyany Kpab Wykae micue, 4e MOXHa 1 CamoMy CKUHYTH
CTapuin i ManyBaTun yxe naHuep. A camuyka BigKknagae ANLUA | HOCUTb IX Marxe
PiK 40 BMXOAY NYMHOK. CaMKu gopochillaloTb y 8 pokis, a camui — y10.

Barato pu6 y WnobHUi nepiog 3miHIOOTL 3abapBneHHnA, 30INCHIOITb Pi3HO-
MaHITHI @MOHCTPATUBHI Pyxu NnaBuaMK, 6'10Tb XBOCTOM MO BOAi, KPYTATHCA,
NAralTb NAACTOM Ha fiHO Towo. CaMmelb HEeBETMUKOT pUBKW KOMYKN WOHWI
3Ur3aronodibHnn TaHeLb BUKOHYE AOTY, JOKN CamnyUKa HE ONMUHNTBCA B IHi3Al.
Ane in micns Luboro BiH NiaWTOBXYE ii, coHyKarouu pubKy BigKNacT ikpy.

Kapacukuy B winobHWiA nepiof BOgATL XOPOBOAW — 3rpaiika pnb 3rypToBaHo
3AINCHIOE KPYroBi pyxu.

BuxkpadaHHs Hapey4eHLX

Xou %abKu i1 MaloTb HiKKY, TAHUOPUCTI 3 HUX HikyguwHi. Wno6Ha nose-
niHka y beaxsoctux ameidiii (3emHoBOAHVIX) [OBONI CKNagHa, ane camui npusa-
ONIOIOTb CAMOYOK He TaHLIAMM, @ MICHAMU — Y LbOMY BOHIW MacTaku. ¥ GinbLuoro,
CUNbHIWOTo camug i nicHs ronocucTiwa. Camkm i gpibHiwi camui xaboK panok
npo ue 3HaloTb. CaMouKK, 3amMnnyBaHi NicHeto, CKayyTb JO FONOCUCTILWONO ,Ci-
Baka” A NOKW TON BUBOAWTL CBOI apii, cnabuwi camui BUCTpMOYIOTH i3 3acigkn,
nepexoniiolTh | BUKPaganTb 3a4apoBaHiX NOOOBHUMN HOKTIOpHaMK Camo-
YOK. 3aCKOUUBLLW BEPXW, BOHW MILHO YTPUMYIOTb 3ax0OnieHnx HapeyeHnx. Ak
Baunmo, He NviLLe CUna Ta My3uuHi 30i6HOCTI BaxnKBi, Wob 3annwnT NOTOMKIB.
KmitnugicTb Ta po3ym (abo xuTpoLyi!) Takox 3HagobnATbCA.
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JluyapcbKi mypHipu

He sci nnasyHW — 3 HoramMi, ane TaHUIPUCTA BOHU Kpalli, Hix amibil.

AckpaBo 0fAraloTLCA A0 WOy ALLipKN, cCamLi 4EMOHCTPYIOTL CBOI PO3MIPH,
npUMAManTs 0cobnusi nosu.

Barato amiit bopmytoTh , LWNKOHWIA KNyDOK', y AKOMY camui BiAN1xaTb OANH
OfHOro Big camuupb. Naaokn 36UpaloTbcA HEBENMKUMM rpynamin i BNalTOBYOTb
TYpPHipW 4K ,TaHUi” camuyiB. KOXeH 3 HUX HamaraeTbCA NPUTUCHYTW roNioBy Cy-
MPOTUBHWKA 40 3€MJ1i, BUNOB3TW Ha HbOTO, MIAHABLUVNCL Ha[ 3eMNEI0, LUTOBXHY-
TV MPOTUBHMUKA MONI0BOK. BpeLTi XToCk BU3Hae cebe nepemoXeHUM i BiinoB3ae
reThb.

LLinto6HI NoEAUHKNA € | B Yepenax, i B Kpokoaunie, i y sapaHis. LLlo6 3asonogi-
TN CaMKOIO, CamLii BapaHiB MepeTBOPIoTb TYPHIPW Ha cnpasXHiciHbKi 6oi. Me-
PEMOKLEM BU3HAIOTb TOMO, XTO MOBANNB CYyNepHUKa Ha 3emnio.

3 HacTaHHAM WNWOBHOro nepiofly Kpokoawunu-camui 3anmMmaloTb TEPUTO-
pito Ana BigKnafaHHA AELL | BAraHAIOTb 3 Hel CynepHUKIiB, 3axonueLun Tenne
y36epex)s, BOHU MiAKNNKaOTh CaMWLb CTPalLHUM PEBOM — Lie y HKX ,Mic-
Hew” 3BeTbCA. Ane Takoro Wwymy iM 34a€TbCA 3aManio, TOMY BOHUW NTACKAKOTb
XBOCTaMU MO BOfi, NpuBepTaloun go cebe ysary imnposizosaHnmu GoHTaHa-
MW, AKLLO TINbKM CaMKa 3aMUNYETLCA NYCTOLAMN KPOKOAWNA, BiH NnaBac f4o-
BKOMA Hel, MoCTyNnoBo Habnmxatoumcs., Camkn Yy KpoKOAWUIB OBONI Nparma-
TUuHI. [x NnpuBabnI0OTL camui, AKI Ana NoGynoBu rHi3aa i BigknagaHHA A€Ub
BiiBOIOBANU COHAYHY TepuTopito. Bonogapsa Takoi ,HepyxomocTi”’ camunus
3BaboE, NPOPEBIBLIN ,NICHI" HA3bKVUM XpUNAUM Bacom.

Likago, Wwo nnasyHu He Kanivyatk oauH ogHoro B BopoTbbi 3a camKy, Xou |
MaloTh ANA UbOro aosoni HebeaneyHy 36poto — rocTpi 3ybu, MiLlHi XBOCTH | Ha-
BiTb OTPYTY.




Mmaxu — 3aB3ami 3aIUYAIbHUKU

Y nraxie yce Cepno3Ho. Y 6araTbox 3 HUX MHi3gYBaHHIO NepegyTh WOHI
nemoHcTpauil. Lie — ocobnusi pyxu Tinom, nonit, TOKyBaHHA, puTyanbHi 60i, cxo-
i Ha TaHUi. LlikaBe TOKYBaHHA y KyNuKiB, MipHWUKO3, Xypaenis, rMyLLiB, TeTepy-
KiB TOLLO.

ANOHCbKI XypaBni Ha CBOIX ,BecinnAx” CniBawTb i TaHUIOWOTL. 3aKWHYBLUIWX
ronoBKW, napw BUCMIBYHOTb AYETOM, KPYXAAKTb OAWH HABKONO OfHOrO,
30iMCHIOKTE Maxun Kpunami. BpewTi, TaHeLb NPUCKOPIOETLCA, | NTaxu 31iTaloTb
yropy Ha 2-3 MeTpW.

BuKOHYyOUM WNOOHUIA TaHeLb, 3axiAHOaMEPVKAHCbKI MIPHUKO3W WBWAKIM
KpOKoM 6iratoTb Mo BOfi 3aBAAKW WWPOKMM Nankam. Y ubomy 3abirosi nraxu
TPUMAIOTLCA NOPYY, NOTIM NapoyKa NipHae i gicTae 43bobom 3 BOgM XKMYT Tpa-
Bu.,HapeueHunin" i ,HapeueHa” TOPKaKTLCA A3b0BUKaMN 3 TPaBUUKOI. 3BOPYLL-
NUBO, YU He Tak?

Cepio3HO nigxoaaTb Ao Bubopy napw cipi rycu. Ui ntaxw 36epiratote
BIPHICTb OAWH OAHOMY A0 CaMOi CMepTi, ToMy 6e3 puTyanbHWUX 3annuaHb HiAK
He o6inTucA. MNycak BNPoAOBXK KinbKox AHIB MiaxoauTb fo obpaHuvli, BUTATYE
Wwuo Brnepeq i 3armHae 1l BHU3, @ NOTIM PO3MOYNHAE 0CcobNMBE rOroTaHHA.
3rogom rycka npuiamac mod'A3HOCTI 3anvuAnbHWUKA, CMINUBILLAE | NIATPUMYE
rycaka nemeHToM, AKUIA 3ByYnTb 1A rycaka HKHOI nicHelo. | nicHi, | TaHui —
HeBif'eMHa CKNafoBa IXHiX WNBHWX puTyanis.

MaBuu gemoHcTpye obpaHuLi po3KillHe ONepeHHA CBOro XBocTa. Ane Lo-
WHO CamMUyKa 3aLiKaBUTbCA TaKOK LIapCbKOK Kpacolo, BiH... NOBEPTAETLCA A0
Hel 3agom! Camuuka 3abirae Bnepep, a BiH — 3HOBY 3af0M, | Tak baraTto pasis.
LiepemoHia NpoaoBXKYETLCA, aX AOKM CAMUYKA He MPUNAXe nepes KpaceHem.

OTOX, KOMEH BUA NTaxiB CTBOPIOE iCTOPIKO KOXaHHA Ha CBiV nag. lNepenosictu
CKNafiHO, 3aTe AMBYBATUCA | 3aXONIOBATUCA MOXHA Be3KoHeUHO.

LLimob He 2pa

LLInto6Hi irpy xapakTepHi ana Bcix ccasuiB. Lle — pisHoMaHIiTHI ail camuis i
CaMOK, AIKi CYNPOBOAKYIOTLCA XapaKTEPHUMM pyxami Tina, yaapamu Hir ob 3em-
N0, KnauaHHaAM 3y6iB, Kpukamm TOLLO.

Camui oneHis nonepemkaloTb NPo Te, WO TepuTopia 3alHATa, PEBOM, MiTKa-
MW Maxyuunx 3an03 i ceudi, cnigamu poris Ha Kopi fepes. A AKOrocCh 3aiay i no-
BUTU MOXYTb, NPOraHAI4N 3i CBOET TEPUTOPII. Y NiK roHy peBiHHA He NPUNUHA-
€TbCA BNPoAoBx aHA. CaMKK, 3aLikaBneHi nicHew", HabnuxaloTbCa [0 oONneHs, i
cloav X NIATArYIOTbCA iHLWi camui. IHKOAKM Taka LikaBicTb AnA Cnabloro camua




Musa npupoga

cTa€ paTanbHOI: Ha BiAMIHY Bif NNa3yHiB, Ha TypHipax ccaBLiB MOXe NponNnTu-
CA KPOB. 3aTe y NepemMOoXLsa — rapem Camok.

Mopcbki kKoTukn Tex dopmyroTb rapemn. CameLb moxe yTpumysatu 30-50
camuLib, TOX, 3P0O3YMINO, WO Mix camuamy 6e3 Hinok He 0BiInTUCA. Ha Xanb, nig
Yac KOPCTOKMUX NOBOILL rMHe YacTUHA MONOAHAKY: IX HEHAapPOKOM AaBNATbL po3-
moydeHi 6inyi. Yacom cammub BUKpagatoTb Y CyCigHi rapemu.

Hebe3neuHi i2pu

| onewi, i MOPCbKi KOTUKW A0 KIHUA FOHY AyxKe BUCHAXYIOTHCA. 3axXulLaoym
CBOK TEPUTOPIIO | rapem, BOHW He BCTUraloTh HagiTb NoicTh. Lie AasuLe 30010ru
Ha3uBaloTb , WNOHUM nocTom”. ToMy nig Yac 3umisenb 3HeCuneHi camui YacTo
FMHYTb Bif HECNPUATIMBUX NPUPOAHMX YMOB abo NoTpannAioTe y nawy Ao
XKaKiB. '

Y pesAkux 3BipiB Yy npoueci esonwouil
3'ABMAMCA  cneudianbHi  NpUCTOCyBaHHA,

AKI gonomaraloTb YHUKHYTW Henpu-

EMHOCTEN NifJ Yac TYpHipiB. Hanpu-
Knag, y AnKnx KabaHiB Ta MOpXiB
Nig WKipot B nepegHin yactm-
Hi Tina yTBOPKETLCA MILHWN
nPoWapoK Ccrnoay4yHol TKa-
HUHW. LLlonpaBaa, ue He 3a-
BXAW PATYE, KON cynep-
HUK 3Hae Tebe, Ak cebe
camoro.

Otox, He BCi irpu
3BecensloTb | MAyTb Ha
KOPWUCTb IXHIM Yy4acHW-
Kam. Y BcAKkomy pas3si,
LLMOHI" pnA pekoro 3a-
KiHUYIOTbCA noraHo. Ane
BOHWN KOPWUCHI 4NA BLUAY B
UinomMy: NCTOMCTBO AaloThb
HAUCUNBHIWI, HANKMITNKBI-
Wi, HANCMINMBILWI TBAPUHW.

Hani 6yde.

Anowcoki xypaeni
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[lepAanHa Cubipy

MuHynoro pasy mn nogopoxyBeann Ao Hanrnmbworo micua Ha 3emni — Ma-
piaHCbKOI 3anafgnHn — | XONOAHOIO KOHTUHEHTY AHTapPKTVAW, @ CbOTrOAHI NOKK-
Aaemo OKeaHito, 6epemo Kypc Ha niBHiy Ta neTumo y cepue lNisgeHHo-CxigHoro
Cunbipy. Came TyT, y 6e3Kpaix a3iricbKnx NpocTopax, ae Ha Tncadi KinoMmeTpis B
yCiX HanpAmKax ropu3oHTY pPO3KMHYnacs HesalmaHa npupopna, ,3axosanocs”
Hanrnublwe npicHoBogHe o3epo nnaHeTtu — bankan. ¥ uin maHapisLi mu cnpo-
Byemo gizHaTUCA AKOMOTra Binblue NpPo ue ManboBHUYE Yyao Npupoan, ake y
Hapogi Ha3nealoTb ,nepnnHo Cnbipy”.

TOMOHIMINHI CYNepPEeYKM

Hemae eguHoi QyMKW CTOCOBHO NOXogyeHHs HazBew ,bankan”. 3pewToto, ue
CTOCYEeTLCA BaraTbox reorpadiyHnX TONOHIMIB. HannowupeHiwi Yyotupu sep-
CilHa3eu. BignoBigHoO 4o nepLiol, Ha3Ba 03epa NOXO4UTHL Bil TIOPKCbOro CNno-
Ba ,ban-Kynv', WO B Nnepeknagi Ha yKpaiHCbKY MOBY 03Hauae ,6arate 03epo”.




MpuxUnbHUKK ApYroi BBaXKaloTb, O OCHOBOW ANA rigpoHimy ,bankan” nocny-
KUNO MOHronbCbke cnoBocrnonyyeHHs ,baliraan-ganan” (,6aratmini BOroHbn").
TpeTi AoCNifgHMKN BIBCTOKOOTL NO3NLLID, WO KNTalLi Ha3veanw nepnuHy Cnbipy”
Bei-Xai (,MiBHiuHe mope”), a pociAHM noYan BUMOBAATK il NO-CBOEMY — ,bai-
kan" LLle ogHa Bepcia po3noBiaae, wo 3 gpyroi nonosuHn XVII ctonitTa pociaHu
nepenMaioTb Ha3By, NPUNHATY B BypATis, benrxen’. lNpu ubomy BoHNU NMpUCTOCY-
Banv il 4O CBOET MOBW, 3aMiHVIBLLU XapaKTepHe anaA OypaTis I Ha 3BUYHiLLe anA
pocincbkol mosu,, K",

ManonmoBipHO, WO Konu-Hebyab 6yae ,4OBEAEHO ICTUHY', TOMY MPOMNOHYE-
MO KOMHOMY unTayesi obpaTtu Ty Bepcilo, Aka Momy Hanbinbwe go snogobw.

Boan bamkaay

O3epo baitkan po3tawosaHe y LeHTpansHin Asii, cepep ripCbKnx mMacuBis
MisgeHHo-CxigHoro Crnbipy. 3 KocmivHoro Kopabna fobpe BUAHO, L0 BOHO Mae
dopmy niBmicaLa 3aBaosxky noHag 600 KM i NPOCTAraeTbCA 3 NiBHIYHOIO CXO-
Ay Ha nisgeHHuin 3axig. MNnowa sogHol nosepxHi baikany cTaHOBNTL Maitke
31,5 Tmc. KM?, Wwo npubnuzHo aopiBHioe nnowi AaHii, benbrii un fonnaHaii.

anpo HaNOBHIOE M m601<y KOTJ‘IOBMHy, HKa i CTOpIH oTOYeHa FIpCbKHMH




cbkuMm, YnaH-Bypracu — 3i cxopy | Xamap-[a6aH - 3 niBgHA. 3axigHe y3bepexxa
Balikany ckenacTe il ypBuUcTe, a CxigHe — nonore, Ae-He-ge pisHWHHe. Y baiikan
Bnagac 336 pivok, HambinbLwi 3 akux — CeneHra, bapry3uH, BepxHa AHrapa, a
BUTIKA€E nuwe ofiHa — AHrapa, npaea nputoka EHicern. Ha akBaTopil bankany €
6araTo ocTpoBis (HanbinbLui 3 HUX — OnbXxoH Ta YWKaH'), TOMy 03epo 4acTo no-
PIBHIOKOTb 3 MOPEeM.

HoexuHa 6eperool niHil,nepnuHn Cnbipy” noxnag 2 100 km. NlaHgwadptn Ha-
BKOJIO 03epa TaKi ManbOBHUYI, WO 6arato cyyacHnx MaHOpIiBHUKIB Bignpaens-
I0TbCA Y KiNbKaMicAYHY Milly NogopoX B3AoBx y3bepexxa bankany. B mepexi
|[HTEepHET WOoPOoKY 3'ABNAI0TLCA HOBI ICTOPIN, Y AKUX MOJOPOXKYIOUI OMUCYIOTh He-
3abyTHI BpaXeHHA Big MaHAPIBKM Ta BUKNaAanTb AECATKIN 3aX0Mnonumnx Bigeo
Ta ¢poTorpadin.

Bankan — Hanrnubwe npicHoBogHe o3epo nnaHetn. CepenHa rMmbuHa Moro
BOLHMWX TOBLY KONMBAETLCA NobNMU3y BigMiTkn 740 M, a HanbinbLa rnnbuHa, 3rig-
HO 3 OCTaHHIMUK AOCNIMKEHHAMW, NPOBEAEHUMMN AN CKNafaHHA 6aTUMeTPUYHOI
KapTu, cTaHoBUTb 1 642 M. Y ubomy Micui MoxHa Byno 6u noeHicTo ,BTONNTN"
OfHY 3 HanBMLWMX BepLwnH YnBUnHCBKUX rip (YKpaiHcbKi Kapnati) — ropy Pyvxko-
Batn (1641




mE——  —— allaaHema 3emad

Harato, MPOBEAEMO MUCTIEHINI EKCMEPUMEHT. BU3HaUMMO KinbKicTb Bifep, Ski
6 nOBEnocs BUKOPUCTATU Afis Toro, Wob nepennTyn BCo Body 3 BankanbcbKol
03epHO| KOTNOBUHW A0, Hanpuknag, MiBHIYHO-JNIboAOBUTOrO OKeaHy. CepeaHin
06'eM Bigpa cTaHOBWTb 12 NiTPIB, a NepeBefeHNil y Taki X OAnHULI BUMIpIOBaH-
HA 0b'em Boaw Balkany — 23 000 000 000 000 000 (23 kBagpunbUoHW) NiTpis!
OTe, Wob 30iMCHATY TakNn eKCNIePUMEHT, A0BENOCA O BUKOpUCTaTU Maiixe 2
KBaZpWbiloHM Bigep! 3BMYaiiHo HixTo He byfie ,BTINIOBaTU B XUTTA" TaKUI eKC-
NePUMEHT, ane yABITb NULLe, CKinbkn 6 foBenocs 3aaiaTu Noaen Ta BUTpaTuTU
yacy, wob ue 3pobutn! ;)

9K YTBOPMBCSH BAMKAA?

HaykoBui fOCi cnepeyalTbCA CTOCOBHO BiKY | NoxofKeHHs o3epa. Bik baii-
Kany BYEHi TpaguUiNHO OUiHIOTL Y 25-35 MAH. POKIB, Y reOXPOHONOTIHHIN
WwKani ue Bignoeigae HeoreHoBOMy nepiogy. AKLLO Le TakK, To bakan — yHiKanb-
HUIM NpupoaHU 06'eKT, agke BinblicTb 03ep, 0cobNMBO NbOAOBUKOBOMO MNO-
XOAMEHHA, XNBYTb ¥ cepefHbomy 10-15 TC. POKIB, @ NOTIM 3aMOBHIOOTLCA My-
ANCTUMU ONadamu i, 3peLLToro, 3a6onoYyoTbCs.

OpHak € Bepcia, wo baikan — gocuTb monoge o3epo. BigHOCHO HeRaBHO
(y 2009 poui) Tl BUCNOBUB pocincbkuin yuyeHunin-reonor OnekcaHap TatapuHoB.
Hernpame nigTBepAKEeHHA Uil rinotesn otpumana ekcnepuuis rnnbokoBoa-
Hux anaparis,Mup-1"i,Mup-2', Aki gocnigkysanu baikan y 2008-2010 pokax.
AHani3 aianbHOCTI rPA3bOBMX BYNKaHiB Ha AHi bankany ga€ nigcraesn
HayKOBLAM NPUNYyCKaTy, Wo cyyacHa 6eperosa niHisa o3epa mae
nvwe 8 TUCAY POKIB, a MmbokoBogHa YacTuHa — marxe 150 Tu-
CAY POKIB, BIONOBIAHO A0 FEOXPOHOJONYHOI WKaNM Ue — aH-
TponoreHHW (YETBEPTUHHWUIA) Nepiog,.

Mo3a cymHIBOM € nulle Te, WO 03epo pOo3TalloBaHe B
pu¢TOBIA 3anagnHi, a Nnoro Oynosa Cxoxa, Hanpuknag, 3
6acenHom MepTtaoro mopa. OfiHi AOCNIAHWUKK NOACHIOTL
yTBOpeHHs Baiikany oro posTalyBaHHAM Yy 30Hi TEKTO-
HiYHOro po3MoMy, a iHWI NpUMycKalTb HaABHICTb NiA
Bamanom MaHTInHOro nntomy. TpeTi BiACTOKIOTE NO3N-
any yTBOpWUnacA BHAaCNifoK na-
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bOMKOABCHKO

HEepna

CUBHOTO pUdTIHIY Npu

3iTKHeHHI €EBpasil Ta IHgoc-

TaHy. [lepetsopeHHa bankany
TPUBAE | CbOrOdHI: B OKONULAX
03epa BiabyBaeTbCA NMOCTINHA TEKTO-
Hi4Ha aKTUBHICTb, AKa CYNPOBOAMKYETLCH

YacTUMK 3eMNETPYCaMU.

PaHiwe, HiX po3nNoYannuca cynepeyku HayKoBUIB LWOAO NOXOAXKEHHA TOMO-
Himie Ta reonoro-reorpadiyHunx pakTopis, AKi BIANHYNY Ha popMyBaHHA 03epa
Bankan, HapoAHWI GONLKNAOP 3aNpPONOHYyBaB CBOK ICTOPIlO-NereHay, Aka pos-
nogigae npo nogii y NMpwbankanni.

AAbTEPHATUBHI ICTOPII

Y naBHUHY 6atbko bailkan mae 336 CMHIB Ta OfiHY AOYKY
Anrapy. CnHn noctayanu 6aTbKa BOAOIO, Wo6 TBApUHK, pOC-
JIAHK A NIOAN MOTTTA XITK Nobnusy o3epa. AKOCb Jo4vKa AH-
rapa 3ycTpina KpaceHsa €Hicen i 3akoxanaca B8 Hboro. BoHa
Wwenpo AapyBana KoxaHomy BOAM CBOro 6aTbKa, i TOW cTpa-
LWeHHO po3rHiBaBca Ta 3abopoHue AHrapi 6aunTnca 3 €Hi-
ceeM. AHrapa He smupunacs 3 Hakasom 6aTbKa Ta BUpILLIN-
na Hasaexawn BTeKT 3 gomy. [loBigaslWwinck NPo 3adym
CBOET ANTUHW, Baikan KVIHyB Haaa,qonH ,qoqui LUamaH—
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~ piukn Axrapw), wob nepexputv i wnax no Enicen ane we suinus. Toai HaTeko
HaKa3as CBOEMY NNEMIHHMKY IPDKYTY HA3OrHATU Ta NOBEPHYTH A0AOMY HENo-
KipHY NOHLKY, ane TOW IMUNOCTUBCA Haa AHrapoi, 3sepHys ybik, cTBOpUBLIA
HOBE pPycno. AHrapa 3yCTpinaca 3 EHiceem, | BOHW pa3om NONNKUBNN Ha NIBHIY
A3ii, wob Hazasxan ocennTrca y KapCokomy MOPI.

Ha Uil POMaHTUYHIA HOTI MK 33aBEPLIYEMO HaWy MaHApPIBKY bankanom Ta
PO3NOYMHAEMO NIArOTOBKY A0 HOBOI NOAOPOXI. EBPONA YeKae Ha Hac, wob no-
AapyBaTH HOBI BPAXEHHA Ta 3HAHHA NPO HACTYNHE YYA0 NPUPOAMW.

I Ao 3ycTpiuil

{i‘-' o f

V’l X "._ %

CAOBHUYOK MOHAPIBHUKG
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PRETENGNS caore okt o

€ oxpononorluua WKAAQ -~ wkKi eMni Ha cy-
epeoHn, eoHK, epu, nepioan Ta enoxw. AnA K - llxnwhniaqacy
paKTepHi $opmMyBaHHA NEBHMX ripcbkux nopia, llauylluun inworo Kni-
pOHiM -Umll mmy AKWA O3Havae reorpadiuny
BOAOHMM.
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3emnﬂ N CbOroaHi AONOMarae BYEHWM BUBYATY enemeHTapHi YacTUHKHK,

‘ Lo NPUAETINK 3 rubuH Beecsity. ATmocdepa nnaHeTy € HEOBXIAHO CKNapo-
‘ BOI0 OCHOBHMX Ha3eMHUX EKCMIEPUMEHTIB, MPU3HAYeHUX ANf TXHbOI PeecTpa-
UiT, OCKINIbKW MOTOKIN TaKWX YacTUHOK € Ay»e manumn. OCHOBHUM METO[OM
cnocTepexeHb KOCMIUHUX NPOMEHIB i3 HaA3BUYANHO BUCOKNMKU EHepriamu

h € aHani3 BNacTUBOCTEN LWNPOKMX , aTmocdepHux 3nus”. Lie — noTokn pisHoma-
HITHUX , BTOPUHHWX" €NeMEHTapHUX YaCTUHOK Ta GOTOHIB, AKI YTBOPIOIOTHCA
NOCHIAOBHUMMN KackaZamul, OAMH 3a OfHWM, NicNA BXoAy OAHIEl ,nepBUHHOT

| KOCMiYHOT YacTUHKM B aTMochepy 3emni. LnpunHa Takux ,3n11B" CArae CoTeHb
| KiflomeTpie.
|
|

MIKPOCBIT TARUILIS: 101

MakcumanbHi eHeprii KOCMIYHWX NPOMEHIB BpaXaloTb. Tak, WBNAKICTb
efleMeHTapHOT YaCTUHKIM NM0O33a3eMHOrO MOXO[MEHHSA, AKa Mafa HanBuLly 3a-
dikcoBaHy poci eHepriio, CTaHOBWUNIA 0,9999999999999999999999951 sia
weMaKocTi citnal YUcno, AKUM 3anMCyeTbCA 3HAUEHHA eHePril L€l YaCTUHKN,

| cknagae 3 3 20 Hynamu enekTpoH-BoneT'. Lle Bignosigae npnbnnsHo 50-tn
pxoynam. TobTo uA MIKpoyacTUHKa BOMOAiNa MakpOCKOMIYHO eHepriewo!
[lo NpuKnaay, Taky X eHeprilo Mae M'aY INA BENMKOTO TEHICY, AKUA NeTUTD 3i
WBMUAKICTIO NpubnusHo 100 KiNomeTpiB Ha roauny. Lle B AeCATKM MiNbAOHIB
pasis binblue, HiX eHeprif, AKOT locArae NPOTOH y Bennkomy agpoHHOMY KO-
nangepi.

'ENeKmpoH-80/1bMm — cneuianbHa 0OUHUUA ON8 BUMIPIOBAHHS eHepail efemMeHmMapHuX Jac-
MUHOK,




tHupoki ammocghepHi 31u8U — NOMOKU efeMeHMapHUx YacmuUuHoK, AKi
BUHUKAIOMb BHACNIB0K 83aeMO0il OOHIET BLICOKORHEP2EMUYHOT YACMUHKU
No3azemHo20 NOXODXKEeHHS 3 amMocgepoio nnademu (iniocmpayis)

BapTo 3a3HauuUTV, WO KOCMIYHKX NPOMEHIB i3 TaKoK eHeprieio € Mano. IxHi
MOTOKWU HAcTiNbKM HN3bKI, WO AeTEKTOP nnoweio 1 KM? 3gaTeH BNOBUTA NuLle
OfHY Taky YacTHKY Ha ctonitra! OctaHHi 10-20 poKiB He NPUNUHAETBCA »KBa-
Ba AMCKYCiA Npo Axepena Takux Haa3BUYaMHNX KOCMIYHNX YaCTUHOK, OCKINIbKN
eKkcnepumMmeHTanbHi faHi Tpueanuin yac bynu cynepednmeumin. Bpaxkae te, Wwo y
[1IBOX OCHOBHMX eKCnepuMeHTax?, AKi 3yMOBUNW COTHI HAayKoBMX nybnikauivn Ta
MINbVOHHI BKNaJeHHA KOLWTIB y BiANOBIAHI AOCNiAKeHHSA, 3adikcoBaHO Bigno-
BiAHO nuwe 14 Ta 22-i YacTUHKK 3 eHepriamu noHag 10 gxoynie. MNopisHANTe:
KiNIbKICTb NPOTOHIB B 0gHOMY aToMi 3ani3a — 26! Lle ceigunTb Npo Hag3su4van-
HY Ba)KNUBICTb KOCMIYHMX NPOMEHIB ANA PO3YMIHHA FMMOBUHHUX OCHOB CBITO-
bynosw,

HanBigoMiwnm aBnLemM Ha 3emii, 3yMOBNEHMM KOCMIYHUMU NMPOMEHAMN,
€ nonApHe canmso. Lli KocmiuHi BUCTaBW BUHUKaOTb 3aBAAKK B3aEMOpAIl 3apa-
[PKEHUX YaCTUMHOK, HapogxeHux CoHuewm, i3 aTmocdepoto Halol nnaHeTy. Take
CANBO CNOCTEPIraeTbCa B MONAPHUX WAPOTaX, Ae NiHil Hanpy»XeHOoCTi 3eMHOro
MarHiTHOro rnong CrpAMOBaHi Maixe nepneHanKkynApHO 40 NOBEPXHI, 3aBAAKN
YOMY 3apPAMAKEHT HACTUHKIN JOCAraloTh aTMOChepN.

EHepril 3apagXeHnx 4acTUHOK, HapomeHux Ha CoHUi, BIAHOCHO HU3bKI.
BOHW B TPUNbIIOHN pa3is MeHLLI, HiX Y iXHiX Hanbinbll eHepreTuyHux nobpatu-
MiB. A WUBWAKOCTi — He [OCATrakoTb i NONOBMHW WBMAKOCTI cBiTna. [MpoTe noTokn

“Hemexkmop kocmidHux npomerie Hifles 30iticHiosas cnocmepexeHHs v 1997-2006 pokax, a
AnoHceKka obcepeamopis AGASA, o6nadHaxa demexkmopom nacuielo npubnusHo 100 ku?, - npo-
mazom 1990-2002 pokis.




fanakmuka Uenmasp A. BUoHo ackpasi nomyxHi cmpymei, Wo 8u-
x00amb 3 HOpHO! BipU, AKA 3HAX00UMLCA 8 AOPI 2anakmuku. € 2inomesu,
WO KOCMitHI NPOMeH! HaOBUCOKUX eHepeitl HapOXKyIombcs came mym.

CmpymeHi po3feminucs Ha spaxaioyy eidcmars — 260 000 caimnosux
pokKig




NaaHema demaf o—— _—

TAKWUX YaCTUHOK € 3HAYHO WinbHiWwmMMK. [Ing iXHbOro cnocTepeeHHA JocTat-
HbO AeTeKTopa NOLEe MeHLLEe OAHOro KBaapaTHoro metpa. Bin dikcysatume
KinbKa KOCMIYHUX NPOMEHIB WOCeKyHAW. Taki npunagn BCTaHOBNIOIOTbL nepe-
BaXKHO Ha KOCMIUYHWX anaparax.

KOCMiYHI npomeHi HavBULLMX eHeprill reHepyloTbCA B AY»Ke MOTYXKHNX [xKe-
penax nosa mexamu Hawoi lanaktuky. Ii marHiTHe none € 3acnabkum, abu
YTPUMATK Taki YaCTUHKW B SKOMYCb ,KOCMIYHOMY MpUCKOptoBayi’, AKGW Takui
icHyBaB y lanaktuui. [MpoTe NpomeHi 3 eHepriamMn B MiNbUOHKU paziB MeHLLIMMNA
HapOAXYIOTbCA CaMe B ranakTUYHUX JxKepenax, NepeBa)kHo B 3ajuliKkax Haf-
HOBMKX 3ip. Taki 06'eKTU CTBOPIOKOTb NOTYXHi yAapHi XBWAI, AKi 1 3abe3neuytoTb
NPUCKOPEHHA 3apAMIKEHNX KOCMIYHUX YACTUHOK MPOMIPKHUX eHeprin.

[MonapHe causo Had Bedmexum ozepom Ha Anacyi. Civers 2005 poky. Lle uydose asuwe npupoou
3YMOB/IEHE KOCTMIYHUMU NPOMEHAMU HU3bKUX eHepeil

F




B 1930-1950 pokax, 1o TOro, AK BYEHi CTBOPUNIN NPUCKOPIoBayi 4ocTaT-
HbO BUCOKMX eHepriil, pi3nka enemeHTapHUX YaCTUHOK PO3BMBanacb came

3aBAAKN KOCMIYHM MpomeHaM. 3aBaaky im 6yno BigkpuUTo Cy0aToMHi Yac-
TVHKK, 30KpeMa No3nTPOoH i MIOOH. Xoua aflepHa $isvka 1 4oCi BUKOPUCTOBYE
Pe3ynbTaTh CNOCTEPEMXEHB KOCMIYHWUX MPOMEHIB, OCHOBOIO IXHbOTO BUBYEH-
HA cTann acTpodiznuHi npobnemu. BueHi BUBYAIOTb, AKUM YNHOM i B AKNX
06'eKTax enemeHTapHi YaCTUHKIN reHepyTbCA, AK BOHW HabyBaloTb Haa3Bu-
YallHO BUCOKWMX eHeprii, AKa posib KOCMIUHMX NPOMEHIB y eBOMoUil Halwol
fanakTvky Ta Bcecsity, AKy iHpopmaLilo Npo KocmiuHi 00'ekTH, MixK3OpAHE
UM MiXKranakTUyHe cepeoBuLLe MOXHA Ofep»KaTu, 3Haloum IXHIA XiMiYHUI
cknap Ta eHepretuyHuin cnekTp. Ocb Tak, y B3aEMHI rapMoHii, CBIT Haf3BU-
4allHO Manoro JOMOMAara€ Ham 3po3yMiTK CBIT HaA3BNYaNHO BENMUKOTO.

flonapHe caliso Had
[lig0eHHLM NONOCOM.
BPomo 3 cynymruka
HACA,

11 sepecHs

2005 poky




3anuwok HadHoeoi Tuxo bpaze, aka cnanaxvyna 2 aucmonada 1572 poky g cy3ip Kaccioner
(vkpaitceka Hasea cy3ip’s - bopoHa). Taki 06'ekmu NPUCKOPIOIMb KOCMIYHI NPOMEHT NDOMIMKHUX
enep2itl y Ratuit ma inwux 2anakmuxax. Jiamemp sanutuky — 15 napcek; cgimno donage 8idcmate
8id 00HO20 i020 KiHUA 00 iHWo20 8npodoaX 50 pokis
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Apyeoi Beeykpaineokol yumibepkol odiamiagu
3 acmponoaii 6 (Jkeopogi

26-30 Gepe3Hn 2012 poky B Ykropogi Ha 3akapnaTTi npouwos IV etan 2
BceyKkpaiHCbKOi yUHIBCBKOT onimmiaan 3 acTpOHOMIT, 3a 3BaHHA KpaLloro 3Ha-
BUA 30pAHOro Heba 3maranucs 84 yyacHukm — 35 y MONoALWIN Ta 49 y CTapLin
BIKOBWX KaTeropisx BignosigHo. [lepemMoXusamm Ta nprizepamm LbOro poky cTa-
nu 26 IHUX aCTPOHOMIB.

3MaraHHAa oniMniagu cKnaganuca 3 ABox TYPiB — TEOPETUYHOro Ta NPaKTnY-
Horo. MPOMOHYEMO BaM O3HANOMUTUCA i3 3aBAAHHAMMN JPYroro etany npak-
TM4HOro Typy. CnoaiBaeMocs, BI TexX NobuTe CocTepekeHHA 30pAHOro Heba?
Togi cnpobyiite Bigraaaty, siki HebecHi 06'ekTn Ta ABULa 300paxeHi Ha GoTo.
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1. Ha3BiTh KAMYKY NEpLUOI TBAPUHH, §

BUBEAEHOI HO opBiTy 3emai
T, u},
2. A0 AKOI KOMETH AETUTb KOCMIMe . ...

HMK anapaT ,PoseTTa”?

3. KUK IHCTPYMEHT
306paXeHo Ha rpaBopi? Nege

4. flk Ha3MBAETLCSA ONTUYHE » s

seulLe, 306paxeHe Ha cpoTo? LS ~ -
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5. NOAIHHA AKOrO KOCMINHOrO TIAG | HO fKe 306aXEeHO Ha MAAIOHKY 7

P

6. B sxiin TymanHocTi 3HO-
X0AMTBCH 306paxena b (3
Ha poTo o6AacTs o -

30PeYTBOPEeHHA?




a3BiTe uen ob'exr

9. Ha3site BEeAMKMH
Kparep y nisAeHHin
yacTuHi Micaus

11. 3 3K010 KOMETOIO MNOB AIaHWNK Me-

TEOPUTHMK NOTIK AcoHiAM TO B AKOMY
micaui Horo moxHa cnocrepiraTu?




12. K HO3MBAETHCA UA i
raaakTuka?

-

13. Ha3siTh Nno3HaYeHi HO ' 14.“?1 CYNYTHHK
MOAIOHKY 06'eKTH : AOCAIAXYBAB KOCMIMHUK
¥ I0HA ,Noirenc”?
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15. Hassite HanBGiabw BiaAG-
AeHMM Bia 3emai o6'exT,
CTBOPEHUH AIOAMHOI
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17. Hassite nepuy BiAKpHTY » .
. ™

NO3QCOHAYHY - NACGHETY, ""'o.....o-o......o.o.......io

obepra BKOAQ 30Pi,

cxoxol Ha*CoHue 18. Hassite 306paxene Ha

doTo cysip'a *

. aunonﬁ. NCEBAOCNOCTEPEXEHHA. 1. Aaiika. 2. 67P/Nyplomosa-
Jepacumenko. 3. Cexcrant. 4. Napreain. 5. Kometu Wymeixepis-Aesi.
« 79 (D/1993 F2) na IOnitep. 6. Opea. 7. 17P/Xoamca, xosTens 2007 poxy. 8.
O6'ext Xora, kiasuenoaibHa raaaxTuka 8 cy3ip’ 3mii. 9. Kpatep Tuxo. 10.
Nisaexnnin Xpecr. 11, 55P/Temneas-Tyrras, auctonaa. 12. Combpepo.
13. 1 - IOnitep, 2 - lo, 3 - €Espona, 4 - Fanimea, 5 - Kaanicto. 14, Turan.

- 15. Bosaxep-1. 16. Cipiyc. 17. Kepler-22b. 18. Ae6ias.
= :
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3&‘% — a Tlotimosa Ckpulbka

\lewe 38atv [lybarnny 1Opin,
A HaByawce y 7-b knaci Yepso-
HOrpaacbKoi wkonwu N2 5. Y mexe
€ 6par Oner 1a cectpa AnHa. Y
BinbHKMIA Yac A sigsiayw pi3Ho-
MaHITHI FYPTKW. Waxu, 10HWA
TexHIK, ymini pyku. A uie y mexe

€ UiKaBe 3aHATTA — A BUPOLWLYIO KPUCTANW MIAHOIo Kyno-

pOCy Ta Kam'AHOI coni. Yke € nesui ycnixu, Takox A po6nio ManioHkm Ha ckni.

Al ywe nsa poku nepeannauyio xypHan , KONOCOK”. Mexe 3axonnioe y Hbomy
BCE: CTATTI, A0CNIAN, HAYKOBI NOACHEHHA.

Yaoma s TPMMAlo nanyry, KOTa | gsa aksapiymn — CNPasxHin
3o0napk!

lanosHa pepakuie! MeHi fiyxe xo4eTbCa NoTpanuTn 8 Nir-
HIo wxony .KONOCOK” Byab nacka, niakaxirs, AK ue 3pobutn. A
ayxe xouy Tyaw, 60 3axonnowca Giankow, ximieo Ta npupogo-
3HascTeOM. Baxalo Bam uikaBux cTaTen.

Baw wumay Qy6awuy Opid,

M. Yepeoroz2pad, /lssiacska obn.

Bid pedaxuii. Uboro poKy y NiTHIO NPUPOAHKYY WKONY
noTpanunK NepemoXui iHTenexTyansHux irop Ha kybok
wypuany .KONOCOK". Ha xanb, micto YepsoHorpag He no-

AABano 3aRBKW Ha yyacTs y irpax. Cnogisaemocs, KOpio no-
WACTHUTL HACTYNHOro poky!

No6pwit pewsb,  KONOCKY”!

Heue asatv logmuna Bonpapesa. Al 3akinunna 5-4 knac. A - BiAMIHHWUA,
HoC Manmaauuau uopuo—ﬁmuuu Kapmuamu Maw QoCKTL BENuKy




TNowmosa. ckpulbka © —

(8 ciuni Ha Cearseuip im BunosHunoca 9) | A. Muwy
BIpWi Ta aKpoBipLwi.

Ha ypoui npnpoao3HaBCTBa MU BUBYANK MOpP-
CHKMUX NTaxis | BYUTENBLKA 3aNPONOHYBana CKNacTv
Bipw nNpo vanky. flo peyi, Mol Noe3ho suiHanm
HANKPALWOoI0.

Hauku
lpuremira wanixa,
bira maiika,
Hopue navucmo
Ha wi nosucao
Hao mopem aimae,
Pubky wyxkae,
Puby matiua:
Paz — i nema!
V mope vauka ciaa,
o wei opyea npuremina.
Bet sonu nopozrimaiucs,

B mopi iau oona 3ocmaaacs
Ha nacmynuuiu panox
S Y auwaues ma it ranox.

: & YHaiiku — wopre naviucmo,
e bini vaiikcu ...

Ho nosux sycmpivei, xcypnaze ,, KOJ10CQ,
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MTHS LIKOM , KOAOCOK”
Ha depe3i Agobeowoes mops

16-28 nwnua 2012 poky Yy
AWTAYOMY  O30POBYOMY  KOMN-
nexci JHinpo" npauwosana NiTHA
npupogHuua wkona ,KONOCOK"
MNenarory, BUXOBATENI Ta YUHI WKONW
CTanu Y4YaCHMKaMW EKONOrivyHOro
npoexty AK BPATYBATU A30BCbKE
MOPE?”

Penopraxi nNpo HAaBYaHHA,
BIANOYMHOK Ta 3aXMCT NPOEKTIB Yy
nitwin wxkoni ,KONOCOK" yutante y
HACTYNHNX YUCNAX XKypHany.

nPABHﬂA HOBEAIHKH Y l'lITHIH ll.IKOI'II KOJ’IOCOK"

Xouy HaBuaTuca!

Xouy untaTu!

ByAy NO3NTUBHUM, KUTTEPARICHNM, pobGposnunusum Ao BCIX.
Xouy 6yTv 3noposum - Gyay 3aiMaTCA CNOPTOM. f

Xouy 6yTh 300POBAM — Gyay BUKOHYBATH PeXWUM AHA. | |
Xouy 6yTv 3q0posum - ne Gyay icTi wiignuey ixy Ta nuTH nncl.qn+ﬂ W
Byay KOPUCTYBATMCA KapTamm - nniwe reorpadivHnm. '.

W::ﬁum.

! TEMATUKA YPOKIB
y Actposomin. CoHue - 38uuaine | akTmere. 3opi Ta Cy3ip'a. CoHAYHa cucTema.
e mpnmuacealtymm"amm.hﬂopemoaaum Bcecsit Ha nicky”. Te-
_neckon. Hiun mmmmmueﬁa
bin. Ak | xonu ympm mope. Pexopau A30BCBHKOIO MOPA.
eﬁ'mmmm NPOTOKY, KOCH, 3aTOKa CuBaw
: lnpnﬁmuu
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MopCbKa gopa. Mo,qemosal-mﬂ- otmiu HHA Ta onpcheHHH :
BOAU, cOHAUHa 6aTapen, BiTpAK. Disunka Ha Naspki. BUmipioBaHHA
Temnepartypu BOAV Ta NOBITPA, BOAOTOCTI.

figponoria. Boga B npupoAi. Xapaktepuctnka A3oBCbKOro mMops Ta Moro
3atoku Cusall. Bofia — yHikanbHa peyoBuHa: cknapl, 6yloBa, arperartHi cTaHu,
XiMiUHi 3B'A3KM, BNACTUBOCTI Ta aHOMaJii. BurotoeneHHsa mogeni Monekyn sogu.
Cymiwi. @inbTpysaHHa. BunapioBaHHA MOpcbKol BoaW | Boawn 3atokn Cueall.
XimiyHmnia nocya. BumipiosaHHa pH posuunHy. BnactmBocTi muna y npicHin i
CONOHI BOAi. BUrotoBneHHa nacnopry BOAW.

Bioneria. Mpupopa MNpuasos’a. NMpuHunny 3araptyBaHHA. Bnaus dinio-
WWUX YNHHUKIB NPUPOAN Ha opraHi3m niognHN, BUBUEHHA BNAUBY rino-,
rinep- Ta i30TOHIYHMX poO3-
UMHIB Ha XWBi KNiTUHW. TBa-
puHn [pwnasoe’a. BuBuyeHHA
BWAOBOIO CKNagy MONIOCKIB.
PocnunHun Mpuasoe’s. Mpucto-
CYBaHHA POCAVH O YMOB ic-
HyBaHHA. bBionoria Ha naaxi.
[MpencraBneHHA MiHi-npoek-
TiB, NOe3ii, Konekyin yepena-
WOK MONIOCKIB TOLLO.

bioguzanu. Lo Take ,6ioaun-
3arH"? Kpaca poBkona Hac. Ak
L noeaHaTn wWpneTt i
06 €KTV XuBol npupoan? ManiosaHHA ¢paHTacTMUHUX ByKBULb. Bu-
| rotoBneHHa o6’eMHUX annikallil 3 KONbOPOBOro Manepy, TKaHu-
HU, MyLLIe/ib, CyXWX KBIiTiB. IK NpUKpacuTy nnakar,
~ camopobHy NUCTIBKY, WKINbHY CTiHra-
3ety? [lpupoaHi ob'ekTn Hagw-
XalTb. MiHI-NpOeKTU MaKci-
¢daHTasii. 3acTtocoByemo
CNOCTEPEXIUBICTL |
yaBy. biogu3ainH Ha nna-
Manioemo” mywnammn Ha

nicKy.
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NN N Nepeanmarmi imaenc BI460 (pocinceron wosow)
Fonosssti pegaxyop: [lapis Bysa, ven. (D32) 297.51-21, e munt: dabsdasmis lviv ua
Hwpextop snaansmeyvax Mastm Biga, ven: [032) 2367010, e-mall makssmis viv ua
Miggwsc s po ppywy 40712 Gopgsaar 70 x 100016 Tlamp ofcerva. Hanan 1.7 000 npaas
Anpeca pepasyiic 79006, s Nupin, a'c 10716
Haapysosaso o qpysape [N "Baaasessae g YRPOOM . 3am 034010

Mpe(a Apywapsi: Numiacsca ofin, m Crpsst. pyn. Hosssmcwsoro, 7 ren (03245) 41155, 41066
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fonosHWA pepakTop:
Japin biga
3acTyNHUK FONOBHOMO pejakropa:
lpuna Micynincoka
Haykogi pegaktopu:
Onexcangp Wesuyk, Apuxa KonicHuk

Kopekrop:
KatepuHa Hikiwosa
[wuzaitH i Bepcrka;
Bacunn Porana, ApuHn ByTKOBCBKOI,

Kapide MxpTuaH-ApamsH

Xy OOMKHWK:
Okcaxa Mazyp
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Buxoaute 12 pasie Ha pik,

N2 8 (50) 2012, )
BacHoparHwi y ciuHi 2008 poky. © ,Micski indhopmauinHi cuctemu”, 2006

3apeecTpoBaHo y [lepagHomy KomiTeTi TenebaueHHs
i papiomoBneHHa YkpaiHn.
Crigourec npo peectpauio: KB Ne 18209-7008MNP
sig 05.10.11 p.
3acHoeHWK BugaHHa: IMIO, [bBiBCkKIA IHCTUTYT OCBITH'
790086, M. IbRie, nn. PuHok, 43.

Bugasuuureo; CT Micoki iHdopmauiiti cuctemu”

Hayloho-NaNUATPHUL NpupogHUMUl XypHan gAS gimell 79013, m. Mbsie, syn. fen. Yynpurkm, 5.

© JNibsiBckkui IHCTUTYT oceiTk”, 2006

2
Kazka npo rycine.

HAYKA | TEXHIKA
4  Bikmop MacHukos. ixta BennuHicts — coni!

8 Banepili Cmapouwyk. Mpo ABnLLe HaaNPOoBigHOCTI.

.

fi" KUBA MPUPOJA S G OS,

""L 14 Onecs Kanayu+ceka, Banepit Manowyk. Pvon, maﬁu Ta iHLul cnyxaﬂp
= 20 IpuHa licyniHcoka. Hymo, Ao TaHLio! e '
MAAHETA 3EMJIS £
e 26 [Opid [llusana. bankan — nepnuHa Cubipy. i

40 Oneea CepeieHko. NcepocnocTepexeHHs,

NMOLWTOBA CKPUHBKA
46 OBnU4yYA HaLLOro XypHany.
48 Jlitna wkona ,KOJTOCOK” Ha 6epesi A308CbKOTO Mopﬂ'=

Ha watwit o6xnadunui: MonspHe cAiso - uydo8a KOCMiuHa 8UCMGEA. BoHo BUHUKAE 30608 ]
3APAGKEHUX YACMUHOK, HapeoOxerux CoHUEM, i3 amMocihepolo HAW ol nAGHeMU. 5

Ha 3sopomi: Modens ,ammocepHoi anueu”. [licns exodkeHHs 0OHIel ,nepeurHoi” kocmidHol
yacmuHKU 8 ammoctpepy 3emil 8UHUKGE Kackad Nomokie ,6mopuHHLx” yacmunok. lupuHa makux
L3UE" CAZ0E COMEHS Kinomempis.



% 3M8 cobi KaiTkoBmiA Masy4ok. HKOCH BiH 3a4e€nNUBCA NanNnKamu 3a NaByTUHY
} | noneTie pa3om 3 He NOHaA nykamun Ao Hanbnuxuoro cena. MNasyTukHka 3ane-
E Tina y BigkpUTe BIKHO DyAAMHKY Ha OKpaiHi. KBITKOBMA [1aByK ONMHWUBCA y TEMHIN
KimHari, ge xunu moau. Bin po3auemneca HaBkpyrv | NobGauyne TBMAHOMO Cipo-
KOPUUHEBOrO NaBykKa, CXOXOro Ha cebe, ane 3 XxpecTUKOM Ha CNnHI.
- T xT0? - 3anuTas MNasyk XpecTosnk HECNOAIBAHOro roCTA.
Al - Keitkoeui MNaByk, ~ BIANOBIB MaHAPIBHUK.
- A 3BiaKkn TI?
- A X1UBY Ha COHAYHIN NONAMI.
Yomy TV TaKMin XOBTUI?

- Becb AeHb A 3HAXOQKYCb NOCEPe NUCTOMKIB | KBITOWOK Kynbbabwn. Yekaiw,
KOMW MYLLKa NPUNETUTL NONACYBaTH HEKTAPOM. Y MOIN WKIPI € NITMEHT, AKUA
Hala€ MeHi XoBTOro 3abapsneHHA. Ane AKWO BNPOAOBXK ABOX AHIB A XUBY Ha
Ginii ksiTui, To cTaw Ginum. 3aBaAKK TakoMy 3a0aPBNEHHIO MEHE BaXKO NOMI-
TUTU Ha KBiTui. Lle gonomarae mexi Bnoniosath 3406mMy. A AK TU NOXWBAELW?

- A nnery nasyTuUHy B KYTKY KIMHaTK | 4eKalo, KONK B Hel NOTPanuTL Myxa.
Tpoxu 3a3apio To6I. XoTie 6u | 8 ByTK Takum ACKPaBMM, AK TH, - Npr3Hasca [a-
BYK XpecToBuk.

- He Tpeba 3a3apvti! Yasn cobi, Wo T - ACKpaBo-XoBTUA. Tn byaew gyxe
NOMITHWUIA Ha TNi CTiH, | OAHA MyXa HE NOTPANKTL ¥ TBOKD NABYTUHY. A AKILO A
byaly KOpUUHEBUIA, AK T, TO NOMPY 3 ronofly Ha Kynbbabui, - pospaaus poauya
KsitkoBun Nasy4ox.

- fl BCe 3po3ymis! - papicHo BUrykHys lNasyk Xpecrosuk. - Mu npuCTos T
um coboro i nibutk cai” #

= .
..... - "




KBBKE ned
<« « TUCiE®

i / ol lkocs 3 KOKOHY BMNI3Na maneHbka 3enewa [y-
3 ciHb. 3axorina Boxa 3HanTv cobi Apy3is i niwna wyka-
: ™ ix y cagy. l'ycivb nignosana go Tpasxesoro Xpyuwa.
i MNpusit! - ckaszana BoHa. -~ Hymo aApyxuTu!

- Qe, AKa TK CTpawka, - signosis Xpyw | noneTis §
reTb.

lNycinb obpazunaca i nonosina gani. Pantom BoHa ,
S nobauuna Xyka-conparuka.

- [lasai npuatemosaru! - 3anponoxrysana lNycCiub.

B
- Tu HerapHa, He byay 3 To60K NPUATENIBATH, ~ CKPUBUBCA XKy4OK.
3acmyuena lNycinb nonosina gogomy. Pantom soxa nobauuna MNasyka.
— Xovew TosapuwyBaTt 3i MHOKW? — 3 Haai€w 3anuTana lNycikb.
He xouy! - TBepao signosis MNasyk.

Obpaxena lNyCiHb noBepHynacb AOAOMY, POCNA | HIKOMY
Ginbwe He nponoHysana csoio ApyxDy. Ax panTom BoHa
NEepPeTBOPHUNACA Ha FAPHEHbKY NANEYKY, a NOTIM — Ha
Ayxe-Ayxe-Ayxe rapHoro merenmka. B xureni cagy
MANYBANMCA KPAaCMBMM METENMKOM, a Ti, WO BIgMOBK-
NUCA NpUATENOBaT 3 NYCiHHI, BUpiwnnm binbwe He
ROOKUTU NOCNIWHKWX BUCHOBKIB.

‘ Epoxoadinag ma - \
-t ‘4 Cmenawxenxo [Jowun,
= :
M. L ruq.‘-'ptmum» id 4
- 1y -~
r a -
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YYAECH! PEMYOBUHMA

Ixtta ’Benuumcmb -
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L[

Cins - Le cknagHa peyoBMHa, AKa CKNafaeTbea 3 KaTioHis metanis (Met™) |
aHioHiB' kucnoTHMx 3annwkis (K3™). Knac conein HanuncenbHiwmnn, Coni gyxe
Pi3HOMaHITHI 3a KOJIbOPOM, CMaKOM, POPMOKD KPUCTANIB, 3aCTOCYBaHHAM.

3a cknagom coni NOAINATLCS Ha cepeani (HopmanbHi), KUCNi, OCHOBHI, NO-
OBIHI, 3MiLLAHI | KOMMAEKCHI.

3a cmakom coni NOAINAITLCA Ha CONMOHI, MpKi, Kcni i HagiTb conogki. [leaki
cofi He MakoTb CMaKky.

Coni moxyTb ByTU ycix KONbopiB Becenku, ane HinbwicTb 3 HUX — Bini.
Coni Hartpito, Kanito, MarHilo, Kanbuito, LinHky, bapito, Antomiito — ne-
peBakHo bini;
coni Kynpymy — 3eneHi abo cuHi;
COJ‘II Xpomy — 3eNeHi, CvHi, »0BTi abo opaH»KeBi;
=TTy — CBITNO-3eNeHi, *oBTi abo 6ypi;
€ i1y — CBITNO-3€neHi;
coni Ko6an bTY — POXeBi.
HaiisHameHuUTiWwa cepedHA cinb (nar. sal, p. sel,
HiMm. salz) — naTpin xnopug (NaCl). Lle TBepaa Kpwnc-
TaniyHa pe4osurHa 6inoro KonbopY, CONoHa Ha cmak, gobpe Hampiti xnopud

=y
5]

'Mpo Te, W0 Take KaTioH i aHioH, YnTait y xxyprani , KONOCOK', N2 3/2012.




Hayka i mexHlka

PO34nHHA Y BOAI. HaTpiln xnopua — €gmHa Cinb, Aka Ma€ Cnpasfi CONOHAM CMaK,
camMe TOMY BOHa € eTaJIOHOM OHOrO 3 YOTUPBOX CMaKiB — CONTOHOCTI.

Fanit (rp. AAc - cinb) — ue miHepan 3i cknagom NaCl, gy»xe po3noBClogXeHUn
y npupogi. EguHUIA TBEPAUN MiHepan,
AKVIA NioAVHa BXWBaE y Ixy. oro 3anacy
e y CLUA, KaHagi, HimeuuwnHi, Pocii (micto
Conikamcbk, o3epo backyHuyak y Hux-
Hbomy MoBonxi), ITanii. Ha Ykpaidi ranit
TpannAeTbca B 3akapnaTrTi, Kpumy (o3e-
po Cacuk, 3atoka CmBawy), [OHeubKin i
Opecbkin obnacTax i y AeAKUX iHWKX pe-
rioHax. Mobnnsy micta Aptemiscbka ([o-
Helbka obnactb) € ManeHbke MiCTeYko
Conepgap, B AKOMY po3TalloBaHa OfHa 3

HamKpynHiwmx y €sponi kona-
neHb coni. CeitoBe BUPOBHWK-
LUTBO HATpin xnopuay B OCTaHHI
poku cAarae npubnusHo 90 Minb-
VIOHIB TOHH.

Kam’'siHa abo KyxoHHa cinb -
ue nobyToRa Ha3Ba HaTpin Xno-
puay. lNepwa Ha3Ba nos'A3aHa
3 TAM, WO KpWUCTanu ui€l coni B
npupoai ay*e TBephi i Harapy-
0Tb NPO30pe KaMiHHA. KyXOHHY
Cinb BUKOPUCTOBYIOTb AK MPUMPaBY A0 i, Yy KOHCEPBHIW, M'ACO-MOMOYHIN, Mac-
NOXMPOBIN, XNIGHIN NPOMUCNOBOCTAX, Y BUPOOHMLUTBI MeNYHWX Npenaparis
i pi3HOMaHITHNX BapBHUKIB. 3BiACK | Ha3Ba — KyXOHHa.

HailsHameHuTiWa Knucna cinb — HaTpin rigpo-
reHkapboHat (NaHCO,). Tepmin ,kucna cinb”
noB'A3aHU He 3i cmakom coni, a 3 1 XIMIYHKUM
cknagom. [lo cknafy BCiX KMCAWX conen, Tak
Camo, AK i 40 KNCNOT, BXoAATb atomun lNigporeHy.
s cinb — TBREPAa KpUcTaniuHa peyoBuHa bino-
o KOJIbOPY, MPKO-COMIOHa Ha cMak. |i po3unH-
HICTb Y BOAI AeLLO MEeHLLa, HiX Y 3B1YanHol coau
(Na,CO,).
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MutHa (xapyoBa) coga — Le TexHiYHa Ha3Ba Ha-
Tpin rigporeHkapboHaTy. 3acTOCOBYETLCA Y XIMIMHIN
(ana supobHMUTBa BapBHUKIB, NIHONNACTY), Xap4o-
BiN (BuUniuka xniba, KoHAUTEPCbKUX BUpPOBGIB, Npu-
rOTYyBaHHA HaMOIB), Nerkiin (BMPOOHULTBO rymn ans
MiAOWBKM, WTYYHOI WKipK), dapmauesTUYHIn Npo- |
MWUCNOBOCTAX, @ TAKOX y NoOyTi (po3nyLwyBsay TicTa) i ’
MeAMLMHI (@HTUCENTUK ANA MONOCKAHHA ropna, Heir-  ©
Tpanizatop KWCNoT). Mumua coda

Conogki coni - Le coni bepunito, geski coni Mniombymy i ApreHtymy. Hanpu-
knag, nnombym (1) ayetat — (CH,COOH),Pb. IHwa Ha3Ba i€l coni - »CBUHLEBUNA
uykop”. Lia peuoBrHa gyxe OTpYINHa, 3aCTOCOBYETLCA Y BUPOOHULITBI CBUHLIE-
BUX Binun.

lipki coni — e uncenbHi coni Lesito i Py6igilo, a Takox kanin nogug (Kl), akun
3aCTOCOBYETbCA Yy meauuuHi. ETanoHom ripkoro cmaky cepep HeopraHiuHnx
crnonyk € ,ripka cinb” abo martin cynsdart, rentarigpat (MgSO,-7H,0). Lo cinb
Ha3uBaloTh LUe encomcbKolo abo aHrINCbKOK, a AeKONW — MPOCTO MNCOMITOM.
Ha3Ba nos'szaHa 3 BigkpuTTam y 1618 poui nobnumsy aHrnincbkoro micteyka En-
com (rpadcTeo Cyppeit) pkepena 3 fiy»ke ripkoie BOA0K, AKY He XOTINN Nty Ha-
BiTb KOpoBw. ¥ 1695 poui BunapyBanu po3ynH 3 LbOro [pKepena | BCTaHOBUNY,
Lo ripKoTW HapatoTb oHK Mg?, AKi BxoaaTb Ao cknagy MgSO,-7H.O. Y meguun-
Hi L0 CiNlb BUKOPUCTOBYIOTb SIK MPOHOCHUN 3acib.

ImeHHi (Ha3BaHi) coni. leaki coni Ha3BaHi Ha YeCTb yYeHUX-XIMIKiB, AKi IX Big-
KpWnW | noYanu BUKOpKCTOBYBaTK B Ximii. HamBigomiwi 3 HUX — 6eptoneTtosa
cinb, rnaybepoBa cinb i cinb Mopa.

BeptonetoBy cinb (kaniin xnopart, KCIO,) Bneplue cuHTe-
3yBaB 1786 poky $ppaHuy3bkuii ximik Knog Jlyi beptonne. Lle
6ini kpucTanu, obpe po3umHHI y BOfI. BUKOPUCTOBYIOTHCA
y CipHUKOBOMY BUPOGHWLTBI (BXOAATL [0 CKNafy Cymili Ha
rofloBKax CipHMKIB) i B nipoTexHiui.

Mmay6epoBy cinb (HaTpin cynbdgat, pekarigpar,
Na,SO,10H,0) Bnepuie B1sBuUB y MiHEpPanbHOMY Axe-
peni (Nnobnum3y HimeLbkoro micta BoHH) i cMHTE3yBaB
y 1648 poui HimeubKunia ximik MoraHH May6ep. Lie 6ini
Kpuctanu, aobpe po3umHHi y BoAi. BUKOpNCTOBYIOTL-
cA Y BUPOOHWUUTBI CKNa, cofu, a TakoX y MeduLuHi (AK
NPOTUOTPYTa NP OTPYEHHI cnonykamu Maombymy, ba-
Pito Ta Pi3HOMaHITHUMM OPraHiYHNMY peyoBAHaMIA).

Knod bepmonne

Kaps Mop

A
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Mipa6init (sig nat. sal mirabile - ,4ypoBa
cinb”) — iHWa Ha3Ba rnaybepogol coni, AKY 1
nas MoranH May6ep. MowupeHa y npypogdi B
BaraTbOx CONIAHMX KOManbHAX y BUrNAagi Ha-
NbOTY i KipKK Ha rinci Ta kKam'AHIN coi. Y Be-
NUKIN KiINbKOCTI BUMNafa€e B3UMKY B 0caf 3 BOA
3aToku Kacnicbkoro mops Kapa-boras-Ton?
(TypkmeHia). Mipabinit BxoguTe Ao cKnapy
Boau o3epa Kyuyk y 3axigHomy Cubipy Ta co-
nAHnx o3ep TomcbKoi obnacTi. Bennuesni 3ana- Mipabinim
cv (npubnuzHo 100 MNH. TOHH) 3HaxXoAATLCA Y
npoBiHLil CackayeBaH Y LeHTpanbHin HacTUHI
KaHapgu.

Cinb Mopa (noaginHa cinb, amonindepym(ll)
cynbdar, rekcarigpat (NH,) Fe(SO,) -6H,0). Liio
Cinb Bneple cmHTesysae 1852 poKy Himel|b-
KniA ximik-aHanituk i ¢apmauest Kapn Mop.
Lle cipo-3eneHi kpuctanu, nobpe pos3unHHI y
BOAI. BUKOPUCTOBYIOTBLCA Y aHaMITUYHIN XiMmiT i
MeguLUnHi.

Kynopoc — Le TexHiyHa Ha3Ba cepefHix conen cynbpaTHOT KUCIOTH, 10 AKX
BXOAATb ABOBaneHTHi metanu. Hamsigomiwi: mighnin (CusO,5H,0), 3anizHui
(FeSO,-7H,0) i unHkosui (ZnSO,-7H,0) Kynopocu.

MigHin kynopoc® — ue cinb 3 rapHUM ACKPaBO-Cu-
HiM 3aBapBneHHAM, NOLWMPEHa Y BXUTKY. Y BeNuKin
KINbKOCTI BUKOPWUCTOBYETbCA AIA OfEpPMKaHHA 4MUCTOl
Mifli, NpocoYeHHsa aepeBuHM AnA 3anobiraHHA rHUTTIO,
6opoTbOU 3i WKIgHMKAMU CiNbCbKOro rocnogapcTsa,
BXOAWTb A0 CKkNnagy 60paocbKoi Cymillli 3 BaNHAHUM MO-
NnokKom?, gonomarae Big rpubKoBKUX 3aXBOPIOBaHb i BU-
HOrpaaHoi nonennj. Midridi kynopoc

CeniTpa — Ue TexHi4YHa Ha3Ba COJiel HiTPaTHOI KKUC-
NOTW, [0 AKOI BXOAATb 0fHO- ab0 ABOBANEHTHI MeTanu.
Haigigomilwmmu € HaTpiesa abo vinincoka (NaNQ,), ka-
ninHa abo iHaincoka (KNO,), kanbtiesa abo HopBe3bKa
(Ca(NO,),) i amoHinHa abo amiauHa (NH,NO,) cenitpw.
Yci Ha3BaHi ceniTpu aobpe Bigomi sk a3oTHi fobpuBa.
Cenimpa Hani 6yde.

-~ %Y nepeknani 3 TYPKMEHCLKOTo —,03epo YopHa naweka”

Mpo BUPOLLYBaHHA KPWUCTanie migHoro Kynopocy untan y xypHani ,KONOCOK'
Ne 1/ 2010.

Ous. ctatTio,,OcHOBW" y ypHani ,Konocok', Ne 7/2012.




f TPOXM TEOPII

Yke nepuwi gocnign 3 enekTpuku NpoaeMoHCTpyBanu, Wwo cpibno, migb

\1' i anoMiHin gobpe NpoBoAATL ENEKTPUYHUIA CTPYM, a dapdop, CKNo, ryma i
| LLOBK — NOraHo. Tomy 3 nepLiMx maTepianis NoAY BUroTOBAATb MNPOBIAHUKH,

Na APYri BUKOPWCTOBYOTH AN i301AUii NPOBOAIB i 3aXWUCTY Bifl YParKeHHA enek-

YYAECA TEXHIKMW

TPUYHUM CTpyMOM. Ha Maa. 1 B 6aunTe cyuacHUN MepexeBMid ABOXKNNbHNIA
NPOBIAHUK. KoXHa una cKnagaeTbca 3 ceMn MigHMUX MPOBIAHUKIB y NaacTu-
KOBIW i30naLil. Bpaxosyioun Te, WO NPOBIAHWK Npauroe nig HebesneuHow gna
| noavHy Hanpyroto y 220 B, ABi i30nboBaHi XKUAuM A0AATKOBO BKPUTI CMINBHUM

|-
¥--

apom nnacTUKoBOl izonAyil
; ,. MpoBigHUK, NC AKOMY MPOTIKAE eNeKkTPUYHUN CTPYM, HarpiBaeTbeA. Lo
-¥ T—-— BIIACTUBICTE BUKOPUCTOBYIOTb Y HarpiBanbHWUX npackax, enekrpobartapenx,

namnax po3apeHHsa. Ha maa. 2 306pa)keHa BonbdpamoBa crniparb, Aka po3-
XKapunacb Nig Qi€ CTpymy | BUNMPOMIHIOE CBITNO.

CborogHi Bce yacTille BUKOPUCTOBYIOTb eHepro3bepiratoui iloMiHecueHT-
Hi Namnu, ane iy HUX € ManeHbKa HATKa po3XKapeHHs AN BUNPOMIHIOBaHHSA
eNneKTPOoHIB.

MpoBigHNK, MO AKOMY TeYe eneKTPUYHUIA CTPYM, HE NnLlie HarpiBaeTbcA, ane
1 CTBOPIOE HaBKONO cebe marHiTHe none. Lo Bnactusictb Bneplue nMomitus i
onucas 1820 poKy AaHCbKMi ydeHnid faHe XpucTiaH EpcTen. Ha maa. 3 BY Baun-
Te, AK Mig BNAUBOM MarHiTHOro Nond 3anisHi oWwypKy BULLVIKYBANNCA HaBKONO
MigHOTO NMpoBifHWKa 3i cTpymoMm. MarHiTHe none cTpymy BUKOPWUCTOBYOTb Y
po6OTi eneKTPOABUIYHIB, FEeHEPATOPIB, ENIeKTPOMArHiTIB.

O1Xe, Nifl YaC NPOXOMKEHHA eNEKTPUUYHOIO CTPYMY MO NPOBIAHNKY eHepris
AMepena CTpymy NepeTBOPIOETLCA i B TEMNOBY, i B €HEpril MarHiTHOro nons.
Mig uac Takux nepeTBopeHb BiabysaloTbca HebaxaHi BTpaTy eHepril. Hanpu-
Knaf, HaBillo Ham HarpiBaHHA | MarHiTHe nonie HaBKONO MNPOBIAHUKA, AKWUK
3'eqHYE Npacky i po3eTky? Te came CTOCYETbCA NPOBIAHNKIB, AKI NepenawTb
eneKkTPUYHUI CTPYM Bif enekTpocTaHLii 4o Hawwux 6yanHkie. Lob yHKHYTA
3ariBvx BTpaT EHepFij!},d/I"lip NPOBIAHUKIB HAMaraoTbCA 3MEHLLIUTH.
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! EnekTpuuHnin onip 3paska 3anexuTtb Big maTe-
' piany, 3 AKOTO BiH BUrOTOBNEHUI, TemrnepaTypu i
reoMmeTpuYyHuX pPo3MipiB. ToMy 3py4yHO XapaKTe-
pu3yBaTA maTepian UMNiHAPUYHOTO MNPOoBIgHMKa
MUTOMMUM OMOPOM, TOBTO ONOPOM 3pa3ska JOBXW-
HOW 1 M, NiowWele nonepeyHoro nepepizy 1 mm?
3a Temnepatypu 20 °C. Hanpuknag, nuromuia onip
Migi ctaHoButb r = 0,0125 Om-mm?/m. Lle o3Ha-
yae, wo migHmin (Cu) NpoBigHMK 3aBROBXKKN 1 M
Ta NoLleo NonepeyHoro nepepisy 1 MmM? YNHUTL
onip enektpuyHomy ctpymosi 0,0125 Om. Came
Bi,q onopy 3aJ"IE>KMTb, AKUA CTPYM NPOTIKAE No Np@-

a0ixuTb 5:10'° (50 minbApg MinbApgis!) Takux
70 minbApgis pa3|B Binblue, HI)H mo,qew Ha nn

3 npOBmHMKa 3a HaNPAMOK CTPYMY Y I
NPOBIAHUKY JOMOBUIINCA NPU- e
MHATN HaNPAMOK NO3UTUBHO
3apAAXKEHNX HaCTUHOK.
Ane y metanax Hocis-
MW CTRYMY € Hera-
TUBHO 3apAaMKeHi
e/lIeKTPOHU, TOMY Ha
MarntoHKy HarnpsamMokK
CTPYMY BKa3aHWn NpoTu-
NEeXHO [0 HanpAMKY WBNA-
KOCTIi e1eKTPOHIB.

Maxs
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Y NPOBIAHVKY 3HAXOAATLCA NO3UTUBHI FIOHM Mifli, 3 AKAMI HaLi eNeKTPOHN- |

YONOBIYKM CTUKAKTLCH, TPAIOTLCA, XanakoTb IX pyKamin. AfKe MiK HEeraTneBHO 3a-:

PAIMKEHUMU eNIEKTPOHAMU | MO3UTUBHO 3apAIKEHUMIN NOHAMK ICHYIOTb CUN
NPUTAraHHA. 3axonUTU MOH i3 COBOI0 eNeKTPOHY-4YONOBIYKY He BAA€ETbCA, 60
MOHW HabaraTo Baxui, HPK eNekTPOHM, | MiLHO 3B'A3aHi MiX cobolo cunammn y
KPWCTaniyHii pewityi. A OT po3XnUTaTVi NOHW HaWKNM YOJ0BIUKam Ao cHarn. Mpw
LibOMY e/IeKTPOHU BTpaualoTb CBOKO LWIBUAKICTb, &, OTXKE, EHEPril0 PyXy, a Npo-
BIAHWK — HarpiBa€TbCA.

ICTOPIS BIAKPUTTA

INonnanpcekun yuenuin Xeiike Kamepninr-OxnHec (Heike Kamerlingh Onnes)

(Ha MaA. 5 cnpasa) nocTaBms cobi 3a METy ekCrnepyMeHTaNbHO fJocArTy abco-
NIOTHOTO HYNA 3a WKanok KenbiHa (npnbnusHo miHyc 273 rpaaycy 3a Llenbci-

em). Bam BijOMO, LLO Lie — HUXHA MexXa TemnepaTtypu y npupoai. Copokapiunmi
yUYeHWUI BUKOPWUCTAB CBOI 3B'A3KM 3 ronnanacbkumun npomucnosyamm i 1893
POKYy po3nouyaBs y JleiieHcbKkomy yHiBepcuTeTi OyfiBHULUTBO OAHIEN 3 HanKpa-
wwmx nabopaTopii y CBiTi, OCHaLleHOi HancyyacHilwnm obnagHaHHAM. lepLunia
~ycnix He 3a6apuBcA: 10 nMnHA 1908 poKy BUEHUM BAANOCA OTPUMATM PigKIIA re-

-.Ni 3a Temneparypu 5 K (miHyc 268 rpagycis 3a Llenbciem). LLle gBa poku Hanpy-

keHoi npali — i BoHu focaraioTb Temnepatypu 1 K! Ane yyeHui 3posymis, WO
Lie — MeXa, AKY BaXKO Mofonatu Ha faHomy obnagHaHHi. BiH npuiMae pilleHHnA
© 3MIHWUTW HanpAMOK HayKoBUxX BocsigKeHb. Bintenep yci cunu nabopatopii bynw
~CNPAMOBaHI Ha BUBYEHHA Qi3NYHMX BNaCTUBOCTEN MaTepianis 3a HU3bKNX TeM-

nepaTtyp. 3po3ymino, Wo nporpama focnifxeHb nepenbdayana BUMIpIOBaHHA
i nuTomoro ornopy Mmatepiany. barato BYeHMX TOTO Yacy BUCNOBAIOBANU NpK-

| NYlIEeHHA, WO 33 [yXe HW3bKIUX TemnepaTyp MeTany nepeTsoproioTbeA Ha ai-
' enexTpuiki. Haue6To BiNbHi @NeKTPOHM HACTINBKM CMOBINBHIOIT CBIlt PYX, LO:
';;f_,,anKnero}OTbCﬂ" [0 NOHIB i He 34aTHI NepeHoOCUTY enekTpuKy. Ane disnka -
‘“HayKa, nepw 3a Bce, ekcnepumerTanbHal [ocnign Xenke KamepniHr—OHHeca”;.;
| NpoAEMOHCTPYBani, WO onip NAaTWHW y NPoLEeci OXONOMAXKEHHA He 3pOCTaE, a
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napae, i nicna 4 K He 3MiHIOETLCA. YYeHW BUCIOBMB NPUMYLWEHHS, WO onip no-
BUHEH MpAMYBaTH 4O HYNA, TOMY LLO NOHU NPUNKUHAIOTL KONUBANIbHWUA PyX i ,He
3aBakaloTb" PYXOBi BiNbHUX eleKTPOHIB. Po3ymitoun, Wo nnatnHa MicTuTb go-
MILLKW, BiH BUPILLMB NPOBECTV EKCNePUMEHTHN 3i PTYTTIO, HANBINbL OYNLLEHNM
MeTanom, Ak 6ye y naboparopil.

8 KBiTHA 1911 pPOKY rpyna Xeiike KamepniHr-OHHeca 3 acCTeHTaMn
KopHenicom Jopcmarom (Cornelis Dorsman) i linnecom Xonbctom (Gilles Holst)
nepesipsana poboTy HOBOro KpiocTaTy, npunagy ANnA NiATPUMYBAHHA HU3bKOI
TemnepaTypy y fgaHomMy o6’emi. YueHi Bupiluvnmn 3anpasButi KpiocTaT pigkum
reniem, ane noTiM BCTAHOBWAW B HbOMY ra3oBWUA TEPMOMETP | NOMICTUAN ABa
3pa3ku (i3 30n07a Ta pTyTi), WO6 BUMIPATY IXHiln NUTOMMKIA onip. Bumipasww onip
meTarnis 3a Temnepatypu 4,3 K, BUpIilUMAM 3MEeHWINTW TUCK Y KpiocTaTi Hag reni-
em. fenin noyas WBWAKO BUNApOBYBATWCA, | TemnepaTypa noHusnnaca go 3 K.
ExkcnepumenT Tpmeas yxe 9 rogun! Mpn noBTopHOMY BUMIPIOBaHHI BUSBUIOCH,
o onip pTyTi gopiBHIOBaB Hynto! Tak Byno BiAKPWTO ABKMLLE HAANPOBIAHOCTI.

Ha man. 6 Br BaunTe iCTOPUYHWIA 3annc, AKUIA YYeHWUI 3pobnB y Ton geHb. Y
pamui — ronnasacbka ppasa Kwik nagenoeg nul -,0nip pryTi npaktny-
Ho Hynboeuin” (3 K). HactynHe peuenHa - Herhaald met goud - o3Havae
.[1oBTOPEHO i3 30n0TOM".

KpuTuuHy TemnepaTtypy nepexody pTyTiy HaanpoBigHWIA CTaH Y TOW AeHb He
BU3HAYMNK, Ta 1 He Byno Takoi MeTw. [i BUMIpPANK y HACTYMHOMY eKCnepuUMeHTi,
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Hayka i mexHIKa

npoBegeHomy 11 TpasHA. KamepniHr-OHHeC AifloB BUCHOBKY, WO PTYTh BTPa-
Yae onip nNpu oxonogXeHHi ao 4,2 K.

Hani BigkputTa CnigyBany ofiHe 3a ofHVM. 3'ACyBanocs, Wo He BC meTanw
MOXKHA NMepeBecTr Y HagnposigHwi cTaH. Y 1912 poui Bigkpunn We ABa Haanpo-
BIQHVIKW — CBUHELb | 071080, B 1914 poui BYeHi BCTAHOBAK, L{O CANbHE MarHiT-
He nosne pyuHye HaanpoBiaHICTb. LIboro X poky BOHM NPOBENY eKCNEPUMEHT 3
HaAMPOBIAHYM CBUHLEBUAM KiNbLieM. Y HbOMY IHAYKYBa KOPOTKOYaCHMI CTPYM

| BNPOROBX AEKINbKOX roAnH crocTepirani UMPKyAaLio cTpymy 6e3 toHaimeH-
LIOrO 3aTyXaHHs. KinbLe npy LbOMy NepeTBOPIOBANOCA Ha MarHiT (Maa. 7).

Y 1919 poudi 3 JleiigeHa nogiagomMunu npo BigKPUTTA HAANPOBIAHNX BAACTY-
BocTei Tanilo TaypaHy.

NOACHEHHA HAATPOBIAHOCTI

- TMoacHuTU ABKLLE Ha,qnpoiai,qHOCTi 3 TOUKW 30PpY KNACUYHOI Gi3nKn HEMOXKIN-
BO. JTuLLe 3 pO3BATKOM KBaHTOBOI di3uKi 1957 poky (Yepes 46 pokie nicna sia-
KpWUTTA HagnposiaHocTil) Tpu amepukaHcbkinx ¢izukn — bapain, Kynep i Wpid-
dep NoACHUAY HAaANPOBIGHICTL CNapIOBAHHAM €NeKTPOHIB, TOOTO YTBOPEHHAM
KynepiBCbKUX Map 3a paxyHoK 06MiHy KOMMBAHHAMU KPUCTANiuHOI KOMIPKN —
doHOHamMu,

LLlo6 3pO3yMiTi, AK YTBOPIOIOTLCA KyMepiBCbKi Mapu, po3rfsHemMo ayke
CNpOoLLeHY MOAe/b NMPOXOAKEHHA CTPYMY Y HAAMNPOBIAHWUKY. YepBoOHUMN Kpy-
KeuKamy NO3HaUeHi NO3NTUBHI MOHM KPUCTANIUHOT pewwiTku (Maa. 8).

- Konn enemp.oH A nig Ji€o enekTpUYHOro Nosa pyxacTbea Y NPOCTopi KpUc-
TanivyHOI peLliTku, BiH Aewo BUKPUBIIOE 1i. BHacnifgoK Lboro KoHUEHTpauia no-
3UTUBHUX NOHIB noj,qy Hboro 3poctae. CKYNYEHHA MO3UTUBHUX MOHIB Npu-
TArye HeratueHU enekTpoH B 3 cunoto F. B pesynbtati eHepria, AKy 3aTpatns
BNIEKTPOH A NA NPOXOMKEHHA KPUCTaniuHol PeLLiTKy, NepeaaeTbca Yepes Ko-
JIMBaHHA pewiTku enekTpoHy B, Takum umHoOM, enekTpoHu A i B noB'A3aKi MixX

- coboro KpucTaniyHow peLliTKoo, YTBOPIOKOTh Mapy i 3arafioM He BUTPaYaTb
‘eHeprii ana pyxy. Onip cTpyMOBi AOPIBHIOE HYAIO.

Maa




Ha.gl(d. i Tne:-cHIk.u.

3ACTOCYBAH HS! HAAI‘I PO BIAH IA KiB

CyyacHa Hayka Bxe OTpuMana HaanposigHi matepiann 3a Temneparypu
165 K (minyc 107 °C). Axio 6 BOANOCA OTPUMATI HAANPOBIAHMKN 33 KIMHATHOI
TemnepaTypm,- ue CTa.hO'ﬁlfl Beane3Hmm cTpubkom y poasmmy mﬂ,un:TB'a A,qx(e i
cnommsauls. Mokw Wwo goso,u,mbcri oxon_o,qmysam Hannposannwm pl,qmm a3o-
TOM. bes Hyx BaxKo yaBUTY poboTy Bennkoro afpoHHoro konangepa y LIEPHi |
6yniBHULITRO TepmosaepHoro peaktopa ITER y Kagapalui.

HagnpogigHicTb XapakTepusyeTbcsa Takox edpektom MencHepa: marHitHe
nofie NoBHICTIO BUTICHAETLCA 3 06'emy npoBigHMKa. BHacnifgok uboro 3pasok
33aBKMCAE Hag MarHiTom.

Ha ocHoBi edexry MelicHepa Bxe CTBOpeHi Noi3an Ha MarHiTHIN NogyLu
(Man. 9), AKi MOXKYTb PO3FaHATACA A0 WBMAKOCTI 500 Km/rof.

MoTy»Hi MarHity Ha HagnpPOoBIAHWMKAaX BUKOPUCTOBYIOTLCA Y MEAULMHI Ans
CTBOpeHHs ToMOrpadis, AKi MpaLooTh 3a NPUHLIMNOM AAEPHO-MarHiTHOTO pe-
30HaHcy (AMP). CKaHyBaHHA TKaHWUH NIOOUHN [O3BONAE NIKapAM NoBaynT Ha
ekpaHi komn'lTepa 3pi3 BHYTPIlLHIX opraHis be3 onepalinHoro sTpyHaHHs. Ta-

KWl MeToA, A€ 3MOTY WBVWAKO NOCTaBUTY NPaBuAbHAIA AiarHo3, a, 0TXe, Weng-
e BUNiKyBaTW NayieHTa.
CyyacHa KBaHTOBa Teopis HaANPOBIOHOCTI MPUHLUMNOBO He obmeXye 3Ha-
YeHHsA TEMNEPATYPW, 3a AKOI CcrnocTepiracTbes Le asuLe. OTXe, CnpaBa 3a CTBO-
_DEHHAM HOBUX MmaTepianis i cronyk, AKi y Handnukuomy MaridyTHbOMY, MOXIIN-




Onecn Kangunncuxa
Banepin Manowyx _
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. THIIOT CAYXAYIL:

AK BOHW YYIOTb

OpeaHamu Cyxy 8 xpebemHux € BHymPpillHE, cepedHeE ma 308HIWHE
gyxa. Came y makil noc/ii0o8HOCMIi BOHU 3'AB/IA/IUCA 8 MBAPUH y hpouyeci
egonoyii. Came yi mpu yacmuxu d cnpaeaf MOXHA Ha3usamu syxom, xo4
y nobymi mu mak Ha3usaemo Juuie 308HIUHE ByXO abo sywry pa«oswy i
cnyxoeut npoxio,
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37 He Hiani, [ qoOpe wyroms.

(// pub € nuile BHYTPILWIHE BYX0, MPeAcTaBneHe CyxOBOK amnynok, Y AKin
30cepemkeHi cnyxosi peuentopu (UyTnUBI HepBOBI KNITUHW). BHYTPIWWHE BYXO
6araTbox pmb (KOPONOBMX, COMOBMX Ta B'IOHOBUX) NOB'A3aHe 3 NiaBanbHUM Mi-
XypOM 3a JONOMOrOoK CrelianbHuX KiCTOUYOK, AKi yTBOPIOIOTHL Bebepis anapar.
B peakux pub (oceneguis, MOPCbKMUX KapaciB, TRICKM Ta iHWWX) BIAPOCTKM Nna-
BaNlbHOro Mixypa LOX04ATb A0 CYXOBOI Kancynun. 3BYKOBI KONMBaHHA NigCcKUNIo-
I0TbCA Y NNABanbLHOMY Mixypi pubn i NnepeaaloTbCa No KiCTOUKAaX UM BigpOoCTKax
[0 BHYTPIWHbOrO ByXa.

[liana3oH YacToT, AKi CnpymaroTb pubn, NOPIBHAHO BY3bKUK, ane cnyx y HAX
ye gobpunin. Tomy gocsigueHi pubankn AOTPUMYKOTLCH TULLIT, NOBAAYN prubKy.

//[)a BigMIHY B KICTKOBUX pUB, akynn He MaloTb NNaBanbHOro Mixypa, AKUN
nigcunioe 3ByKn. Nontoioun, BOHM OPIEHTYIOTCA He NIULLIE Ha 3arax, a 1 Ha Bi-
Bpauii »kepTBu. 3BYKN BUCOKNX YaCTOT Lji XPALLOBI pubu cnpuinmaloTb Yy TINBK-
MW KNiTUHaMW BHYTPILHbOrO BYXa, @ HU3bKUX — CXOMUMI KNITUHAMW, AKI PO3-
MiLLeHi 3aebinblioro B3gosX BIUHON NiHIl. AKYIWM CNPUAMaloTb HU3bKI YacToOTK




< usa npupoge

(NprbnunzHo 25 TNCAY KONMBaHb Ha ceKyHAy) Ha BigcTaHi go 180 m. [Ixepenom
Lux BibpaLin MOXKyYTb BYTI pi3Ki pyxu pvbu um 3arapnyHeHoro Kuta. Bouu su-
HUKaTb NPU CKOPOUYEHHI M'A3iB punb i niognHn. Bu moxeTe ix noyyTn, BUKOHaB-
W aocnia, onucaHmin Ha ¢. 19. TpucTpin, AKAA BUNPOMIHIOE HU3bKI YacToTH, Y
BiAKPUTOMY MOPI LWBNAKO NPUBAONIOE BENINKY rpyny aKy/l.

Yepes Te, WO aKynn He MaloTb NNABaNbHOrO MiXypa, BOHU € HaUTUXILLMMK
pubamun B MOPSAX, afKe Lei opraH nigcunioe BnacHi 3syku pmb. Ana xmxaka ue
NPUCTOCYBaHHA HaA3BUYaNHO KOpUcHe!

Mnamucma canamaqHopa

“ake codi — cepegre Byzo

//j 1 pobpe 3HaoMi 3 NpeAcTaBHUKaMK 3eMHOBOAHMX: Xabamu, TpuToHa-
MU, canamaHgpamu. [pupoga He BMHaxXoAMNa HOBOrO OpraHy 4yTTa Ana uux
TBapuWH, a BAOCKOHANUNa Toi, Wo nogapysana pvbam. Y 3eMHOBOAHMX, OKPIM
BHYTPILLHbOTO, € | cepefjHE BYXO i3 bapabaHHO NEPETUHKOK Ta CITYXOBOIO Kic-
TOUKOI0. KONMBaHHA NOBITPA CNIPUUNHAIOTL KONMBaHHA 6apabaHHOT nepeTuHKY,
AKa LWTOBXAE CNYXOBY KiCTOUKY. 3BiiTU KONMBAHHA NepefaloTbCA A0 3aBUTKMN, |
CNYXOBi peLenTopy NepeTBOPIOTL KONVBAaHHA PiAVHN BHYTPILWHLOIO ByXa Ha
bioeneKTpUYHMIA iMNynbc. Yumano umx TBapUH YYIOTb YNbTPA3BYKW.

3eMHOBO/IHI CNpWiAMaloTb 3ByKM 3 yactoTtolo go 128 kly (nwoguHa - oo
20 kly). Le noACHIOETHCA KOHCTPYKLIEK IXHBOTO ByXa, 30Kpema, Haa3Bnu4yanHo
TOHKOW BapabaHHOK NepeTnHkoo. Y 2006 poLi amepukaHcbKi 6ionorn BuaAsu-
AW B KATANCbKi NpoBiHLii AHXon Xxab, AKi He nuLe YyoTb YNbTpasBykuy, ane i
CMiNKyIOTHCA 3a [IONIOMOTOK HUX. Ha AYyMKY BYEHUX, KpUBOBYXa AOLOBA »aba

(Amolops tormotus) came 3aBOAKW BMiHHIO CMPUIAMATA yNbTPasByKU yHUKae“l

yBarn xmxakis.




_ COmo uye gygouky gakipa?

7".//na3yHaM npupoda gopana We W 30BHILHE Byx0. He Take, Ak y cobaku,
6e3 BYLWHOI PakoBWHW, NpeAcTaBneHe nuLie CyxoBUM NPoxofoM. Y nnasyHis,
K i ¥ a0, € TaKOX cepefHe BYX0, ane y 6araTbox penTusiin BOHO PO3BUHYTE Ha-
BiTb ripLue, HiXX y *ab, AedAki 3 HUX He matoTb bapabaHHOT NepeTuHKK. Tomy 3mil
Ta BinbLWicTh NNA3YHIB MaKe He YyloTb BibpaLiil NoBITPA | CNPMAMalOTbL nuLle
Ti KONUBAHHSA, AKI NepeaarTbCs Yepes MPyHT i Bogy. BoHW cnpuriimatoTb BibpaLyii
HWXHbOI LLienenoto, Konuv ronosa NexmnTb Ha 3emni, i BCe IXHE TiNo, KOHTaKTyo-
U 3 'PYHTOM, fi€, Haue BENNKNIA OETEKTOP KOMMBaHb. Lli HU3bKOUYaCTOTHI Konn-
BaHHA NIACUNIOTLCA NEreHAMM TBapUH. Y KOPONiBCbKOT KOBpU pe3oHaTopamm
CNIYTYIOTb TAKOXK KULIEHbKOBI BUPOCTW, AKI TATHYTBCA Bifl Tpaxel. ToMy HaBpAj
YK rPUMyYa 3MiA YY€E TPICKOTIHHA BNAacHOIo XBOCTa, a Kobpa — AyaouKy dakipa.
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-"i-.//pmﬁnmaHo 100 BUAIB AMKOrONoBMX 3Mii (cepen HUX — BOAAHWIA LWKTO-
MOPAHWK, MIZIHOrONOBa | rpUMyyYa 3Mmii) KOMMNEHCYIOTh NOraHnn ciyx ,6ayeH-
HAM" B iHGpaYepBOHIn obnacTi cnektpa. Mix ounma i Hi3ApAMK Y HUX € Ba
ManeHbKUx opraHu (AMKW), UyTAnBi Ao Tenna, — TepMmonokaropu. BoHu BloBnio-
0Tb TEMNO, WO BUNPOMiHIOE 380014. Lii opraHn nonerwyoTb NontoBaHHA Ha Te-
MIOKPOBHY XEPTBY B NMOBHIN TeMp#ABI | TULWI. 38 JONOMOTO TaKNX AOCKOHANNX
npwnaais 3mis BUABNAE Ha BIACTaHI NpemeT, Temnepatypa akoro nuwe Ha 0,2 °C
BULLA, HIX TeMnepaTypa HaBKOTMLWHBOTrO cepeoBuLLa.

MnasyHw crnpuiiMatoTb 3ByKOBUIA fianasoH 20-6 000 N, ane 6inbWicTk 3 HKX
pobpe yyoTb 3BYKM YacToTor 60-200 lu.




JKusa npupoga W’——%‘?

CAOPHUHOK POIYMHUKA

/\oxamop (Big aHrn. locate — po3TalwlyBaTh) — WTYYHUIA NPUCTPIN abo Xu-
BUI OpraH, Npr3HaYeHnn ANa BU3HAYEHHA HAaABHOCTI, BijCTaHi, HanpaAmMKy abo

WBUAKOCTI 06'eKTa BE3KOHTAKTHUM criocobom.

NABOPATOPIS TTYCTYHHUKA

I
X' q3u 2ydymo!
LLlo6 nouyTy 3By4aHHA CBOIX M'A3iB, CTUCHITb JONOHI B KyNaKW, a KIHYMKN Bif-

CTaBNEHNX BEMUKWUX NanbLiB 31erka NpUTUCHITh 4O BYLUHUX OTBOPIB. By nouye-
Te piBHOMIpHe ryaiHHA CBOIX M'A3IB. /;" S
~

HatidasHituudi 201080H02UL MOSIIOCK — NEPACEUL KOPABAUK —
Haymunyc Mewkae Ha cepedrix (0o 350 m) enubuHax 3axioHoi yacmuru

Tuxo20 oKeaHy

s “3\?{ 3(3_0{.}00‘_:3‘:_\.(:;4;‘ PR RO OOCTOON OO

UkABUHKU 3 4-"3" o
3D NATTOHDKU o
e Y XPALLOBIM Kancysi, Wo 3aXmMLLae MO3OK FOSIOBOHOTX MOMIOCKIB (BOCh-

. MWHOrIB, KapakaTuub Ta iHWWX), pO3MillieHa napa crewlianbHuX Kancyn — cTaTto-
UCTIB, AKI € OpraHamn piBHOBRarn Ta cnyxy. BoHn BUKOHYIOTE GyHKL 0, aHano-

i riuHy 4O CNYXOBUX amnyn pub.
o Y AianasoHi 200-400 Iy 3miT uyroTb Kpalye, Hix xabu.
. /\eOHap,qo pa BiHui NponoHyBaB cnyxaTu ,pO3MOBKU” pub, NPUTYNUBLLK
A0 ByXa MOKpe Becno, onyLueHe y Boay.

. %HEHi HAMaralTbCA 3PO3YMITK, AK 32 3BYUYaHHAM M'A3IB MOXHA OLIHNTY
¢faH M'A30BOI TKAHUHW TIIOAUHN |, 30Kpema, — cepueBol.

o y




lpuna Micynincbka
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Yy pi3HUX 8UGI8 MBAPUH ICHYIOMb YUCeNbHI WOBHI pumyansHi

PyXU Yu BeMoHCmpayil, AKi MU MOXeMo Hazsamu maHuyamu. Taki
manui xapakmepHi i 018 8UCOKOOP2AHI308aHUX MBJ-

‘ PUH, i dna dosgoni npumimugHux. lpumipom, pu-
myaneHi pyxu guasneHi 8 6azamoujemuHKosux
Yepesis, y 20/103A6pOBUX MOTIOCKIB mowo. ¥
KOMAX Mad [HWUX YIeHUCMOHO2UX IHCMUHK-
MU 3HAYHO CKAAOHIWII.

YYOAECA NMPUPOAU




Jlusa. nNpupoga

Humms — ye maHeuyp

He o6xoautbes 6e3 taHuis ,Becinna” komax ofgHOAEHOK. [lexTo BBaxag, Lo
BeCiNNAM Ka3Ka 3aKiHYYETbCA, afpke Nicna CBAT HacTatoTb OyaHI. Ane TinbKu He
B OfIHOAEHOK. Y HUX YCe AOPOCe KUTTA — Ka3Ka, Xou i flyxe KopoTeHbKa. J1n-
YUHKA LWX KOMaX XUBYTb 2—3 POKW, a iMaro — fopochi KoMmaxm — TpanisaeTbes,
XKUBYTb NTULLIE OOVIH AeHb, AeAKi — NULLE KiNlbKa rofuH, a,JoBroxuTeni” — Kinbka
[IHIB. 3a el Yac BOHN BCTUraloTb 3HANTN 0COBUHY NPOTUNEXHOT CTaTi, CNOA0-
HaTnca oanH oHOMY, CnapyBaTUCA, BIKNacTK ANLA i 3arvHy T, 3yCTPiBLINCD,
OOHOAEHKMN 3AiNMaloTbca B Hebo, MoTiM 3aBMUPAIOTb i, MNaHepyouw, onycKa-
I0TbCA BHU3. Taki MaHeBPW NOBTOPIOIOTLCA Kiflbka pasis. [XHE nereHbke TinbLe,
He NepeobTaKeHe Kelo, NErko BUKOHYE CKNaaHi NipyeTn. Y HUX HEMaE YnMm icTu
(pOTOBI OpraHy He PO3BMHEHI), @ 3aMiCTb KMLLEYHWKA — MOBITPAHA KY/bKa, AKa
3MEHLLYE CEPERHIO NYCTUHY KoMaxu. [1na noBiTpAHWX , TaHLIB"y HNX NPUCTOCO-
BaHi ABI Napw ciT4acTUX KPWN i [OBri XBOCTOBI HATKW. Bigknaswu Aavua, Wwac-
NNBI KOMaLWKN rTMHYTb, Ha4e B Ka3ui, — pa3om B OfiNH AeHb.

B rapaeTe, Tak pOMaHTUYHO TaHUOKOTbL nuwe ogHopeHkn? Metennkn Takox
BUKOHYIOTb WOOHI TaHUi ¥ NoNbOoTI. A 3anMUAHHA NACAOBUX MYLIOK CYMNPOBO-
IPKYIOTbCA APWKAHHAM KpUneLlb Ta NOCMUKYBaHHAM HIXKOK. lNapa Kpy»nse, He-
Haye B TaHUi.

Xnonui-3abisaKu

Biiiku Ha Becinni y niogeit — ue Henogo6cTBO. IHWA cnpaga — y TBApyH. IxHi
BiINKU — Lie CNPaBXHi ,AnUAapCbKi TYpHipK” PuTyanbHi 601 xapakTepHi AnA XKyKis
porauvis. BepxHi Wenenun camuiB »yKiB-ONeHiB yTBOPIOKOTb TaK 3BaHi ,poru’, aki
BOHW BUKOPUCTOBYIOTb y pUTYyanbHMX 6oax Ak 36poto. [1ig yac 6010 KyKu CTaloTb
Ha aubwn, LWMPOKO BiAKpWBaTL Wenenu i 6'tloTbca, paHAYW 0AuH OHOro ,pora-
MIn", PutyanbHi 601 3QilcHI00Tb i XKyKKU Hocoporn.,,Porom” 036 poeHi nnLle CagiLli.




Pubka
KOMIONKA

TaHyosana puba 3 pakom

Hy, He pa3oM BOHM TaHLIIOIOTb, @ OKpemo. Ane i y pakonofioHux, i y cknagHi-
e opraHizoBaHnx pub € TaHui.

JlocnTb CBOEPIAHUI WIKOOHWIA pUTYan ¥y KamuyaTcbKoro Kpaba. Obpaswu no-
APYry, cameub MiLHO yTPUMYE i nepeaHi KiHLiBKY KnelwHAMN. TpUMalyuch ,3a
PYYKW’, BOHW TYNUIOTb 3-7 OHIB i HiYOro He igATb. Ta 1 He [0 TXi M — camelb
nonomarae camuui nosbyTuca ctaporo XiTMHOBOro mokpwusy. Ogpasy nicnA
NNHBKK Ta LWNKOHOro putyany Kpab Wykae micue, 4e MOXHa 1 CamoMy CKUHYTH
CTapuin i ManyBaTun yxe naHuep. A camuyka BigKknagae ANLUA | HOCUTb IX Marxe
PiK 40 BMXOAY NYMHOK. CaMKu gopochillaloTb y 8 pokis, a camui — y10.

Barato pu6 y WnobHUi nepiog 3miHIOOTL 3abapBneHHnA, 30INCHIOITb Pi3HO-
MaHITHI @MOHCTPATUBHI Pyxu NnaBuaMK, 6'10Tb XBOCTOM MO BOAi, KPYTATHCA,
NAralTb NAACTOM Ha fiHO Towo. CaMmelb HEeBETMUKOT pUBKW KOMYKN WOHWI
3Ur3aronodibHnn TaHeLb BUKOHYE AOTY, JOKN CamnyUKa HE ONMUHNTBCA B IHi3Al.
Ane in micns Luboro BiH NiaWTOBXYE ii, coHyKarouu pubKy BigKNacT ikpy.

Kapacukuy B winobHWiA nepiof BOgATL XOPOBOAW — 3rpaiika pnb 3rypToBaHo
3AINCHIOE KPYroBi pyxu.

BuxkpadaHHs Hapey4eHLX

Xou %abKu i1 MaloTb HiKKY, TAHUOPUCTI 3 HUX HikyguwHi. Wno6Ha nose-
niHka y beaxsoctux ameidiii (3emHoBOAHVIX) [OBONI CKNagHa, ane camui npusa-
ONIOIOTb CAMOYOK He TaHLIAMM, @ MICHAMU — Y LbOMY BOHIW MacTaku. ¥ GinbLuoro,
CUNbHIWOTo camug i nicHs ronocucTiwa. Camkm i gpibHiwi camui xaboK panok
npo ue 3HaloTb. CaMouKK, 3amMnnyBaHi NicHeto, CKayyTb JO FONOCUCTILWONO ,Ci-
Baka” A NOKW TON BUBOAWTL CBOI apii, cnabuwi camui BUCTpMOYIOTH i3 3acigkn,
nepexoniiolTh | BUKPaganTb 3a4apoBaHiX NOOOBHUMN HOKTIOpHaMK Camo-
YOK. 3aCKOUUBLLW BEPXW, BOHW MILHO YTPUMYIOTb 3ax0OnieHnx HapeyeHnx. Ak
Baunmo, He NviLLe CUna Ta My3uuHi 30i6HOCTI BaxnKBi, Wob 3annwnT NOTOMKIB.
KmitnugicTb Ta po3ym (abo xuTpoLyi!) Takox 3HagobnATbCA.
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JluyapcbKi mypHipu

He sci nnasyHW — 3 HoramMi, ane TaHUIPUCTA BOHU Kpalli, Hix amibil.

AckpaBo 0fAraloTLCA A0 WOy ALLipKN, cCamLi 4EMOHCTPYIOTL CBOI PO3MIPH,
npUMAManTs 0cobnusi nosu.

Barato amiit bopmytoTh , LWNKOHWIA KNyDOK', y AKOMY camui BiAN1xaTb OANH
OfHOro Big camuupb. Naaokn 36UpaloTbcA HEBENMKUMM rpynamin i BNalTOBYOTb
TYpPHipW 4K ,TaHUi” camuyiB. KOXeH 3 HUX HamaraeTbCA NPUTUCHYTW roNioBy Cy-
MPOTUBHWKA 40 3€MJ1i, BUNOB3TW Ha HbOTO, MIAHABLUVNCL Ha[ 3eMNEI0, LUTOBXHY-
TV MPOTUBHMUKA MONI0BOK. BpeLTi XToCk BU3Hae cebe nepemoXeHUM i BiinoB3ae
reThb.

LLinto6HI NoEAUHKNA € | B Yepenax, i B Kpokoaunie, i y sapaHis. LLlo6 3asonogi-
TN CaMKOIO, CamLii BapaHiB MepeTBOPIoTb TYPHIPW Ha cnpasXHiciHbKi 6oi. Me-
PEMOKLEM BU3HAIOTb TOMO, XTO MOBANNB CYyNepHUKa Ha 3emnio.

3 HacTaHHAM WNWOBHOro nepiofly Kpokoawunu-camui 3anmMmaloTb TEPUTO-
pito Ana BigKnafaHHA AELL | BAraHAIOTb 3 Hel CynepHUKIiB, 3axonueLun Tenne
y36epex)s, BOHU MiAKNNKaOTh CaMWLb CTPalLHUM PEBOM — Lie y HKX ,Mic-
Hew” 3BeTbCA. Ane Takoro Wwymy iM 34a€TbCA 3aManio, TOMY BOHUW NTACKAKOTb
XBOCTaMU MO BOfi, NpuBepTaloun go cebe ysary imnposizosaHnmu GoHTaHa-
MW, AKLLO TINbKM CaMKa 3aMUNYETLCA NYCTOLAMN KPOKOAWNA, BiH NnaBac f4o-
BKOMA Hel, MoCTyNnoBo Habnmxatoumcs., Camkn Yy KpoKOAWUIB OBONI Nparma-
TUuHI. [x NnpuBabnI0OTL camui, AKI Ana NoGynoBu rHi3aa i BigknagaHHA A€Ub
BiiBOIOBANU COHAYHY TepuTopito. Bonogapsa Takoi ,HepyxomocTi”’ camunus
3BaboE, NPOPEBIBLIN ,NICHI" HA3bKVUM XpUNAUM Bacom.

Likago, Wwo nnasyHu He Kanivyatk oauH ogHoro B BopoTbbi 3a camKy, Xou |
MaloTh ANA UbOro aosoni HebeaneyHy 36poto — rocTpi 3ybu, MiLlHi XBOCTH | Ha-
BiTb OTPYTY.




Mmaxu — 3aB3ami 3aIUYAIbHUKU

Y nraxie yce Cepno3Ho. Y 6araTbox 3 HUX MHi3gYBaHHIO NepegyTh WOHI
nemoHcTpauil. Lie — ocobnusi pyxu Tinom, nonit, TOKyBaHHA, puTyanbHi 60i, cxo-
i Ha TaHUi. LlikaBe TOKYBaHHA y KyNuKiB, MipHWUKO3, Xypaenis, rMyLLiB, TeTepy-
KiB TOLLO.

ANOHCbKI XypaBni Ha CBOIX ,BecinnAx” CniBawTb i TaHUIOWOTL. 3aKWHYBLUIWX
ronoBKW, napw BUCMIBYHOTb AYETOM, KPYXAAKTb OAWH HABKONO OfHOrO,
30iMCHIOKTE Maxun Kpunami. BpewTi, TaHeLb NPUCKOPIOETLCA, | NTaxu 31iTaloTb
yropy Ha 2-3 MeTpW.

BuKOHYyOUM WNOOHUIA TaHeLb, 3axiAHOaMEPVKAHCbKI MIPHUKO3W WBWAKIM
KpOKoM 6iratoTb Mo BOfi 3aBAAKW WWPOKMM Nankam. Y ubomy 3abirosi nraxu
TPUMAIOTLCA NOPYY, NOTIM NapoyKa NipHae i gicTae 43bobom 3 BOgM XKMYT Tpa-
Bu.,HapeueHunin" i ,HapeueHa” TOPKaKTLCA A3b0BUKaMN 3 TPaBUUKOI. 3BOPYLL-
NUBO, YU He Tak?

Cepio3HO nigxoaaTb Ao Bubopy napw cipi rycu. Ui ntaxw 36epiratote
BIPHICTb OAWH OAHOMY A0 CaMOi CMepTi, ToMy 6e3 puTyanbHWUX 3annuaHb HiAK
He o6inTucA. MNycak BNPoAOBXK KinbKox AHIB MiaxoauTb fo obpaHuvli, BUTATYE
Wwuo Brnepeq i 3armHae 1l BHU3, @ NOTIM PO3MOYNHAE 0CcobNMBE rOroTaHHA.
3rogom rycka npuiamac mod'A3HOCTI 3anvuAnbHWUKA, CMINUBILLAE | NIATPUMYE
rycaka nemeHToM, AKUIA 3ByYnTb 1A rycaka HKHOI nicHelo. | nicHi, | TaHui —
HeBif'eMHa CKNafoBa IXHiX WNBHWX puTyanis.

MaBuu gemoHcTpye obpaHuLi po3KillHe ONepeHHA CBOro XBocTa. Ane Lo-
WHO CamMUyKa 3aLiKaBUTbCA TaKOK LIapCbKOK Kpacolo, BiH... NOBEPTAETLCA A0
Hel 3agom! Camuuka 3abirae Bnepep, a BiH — 3HOBY 3af0M, | Tak baraTto pasis.
LiepemoHia NpoaoBXKYETLCA, aX AOKM CAMUYKA He MPUNAXe nepes KpaceHem.

OTOX, KOMEH BUA NTaxiB CTBOPIOE iCTOPIKO KOXaHHA Ha CBiV nag. lNepenosictu
CKNafiHO, 3aTe AMBYBATUCA | 3aXONIOBATUCA MOXHA Be3KoHeUHO.

LLimob He 2pa

LLInto6Hi irpy xapakTepHi ana Bcix ccasuiB. Lle — pisHoMaHIiTHI ail camuis i
CaMOK, AIKi CYNPOBOAKYIOTLCA XapaKTEPHUMM pyxami Tina, yaapamu Hir ob 3em-
N0, KnauaHHaAM 3y6iB, Kpukamm TOLLO.

Camui oneHis nonepemkaloTb NPo Te, WO TepuTopia 3alHATa, PEBOM, MiTKa-
MW Maxyuunx 3an03 i ceudi, cnigamu poris Ha Kopi fepes. A AKOrocCh 3aiay i no-
BUTU MOXYTb, NPOraHAI4N 3i CBOET TEPUTOPII. Y NiK roHy peBiHHA He NPUNUHA-
€TbCA BNPoAoBx aHA. CaMKK, 3aLikaBneHi nicHew", HabnuxaloTbCa [0 oONneHs, i
cloav X NIATArYIOTbCA iHLWi camui. IHKOAKM Taka LikaBicTb AnA Cnabloro camua




Musa npupoga

cTa€ paTanbHOI: Ha BiAMIHY Bif NNa3yHiB, Ha TypHipax ccaBLiB MOXe NponNnTu-
CA KPOB. 3aTe y NepemMOoXLsa — rapem Camok.

Mopcbki kKoTukn Tex dopmyroTb rapemn. CameLb moxe yTpumysatu 30-50
camuLib, TOX, 3P0O3YMINO, WO Mix camuamy 6e3 Hinok He 0BiInTUCA. Ha Xanb, nig
Yac KOPCTOKMUX NOBOILL rMHe YacTUHA MONOAHAKY: IX HEHAapPOKOM AaBNATbL po3-
moydeHi 6inyi. Yacom cammub BUKpagatoTb Y CyCigHi rapemu.

Hebe3neuHi i2pu

| onewi, i MOPCbKi KOTUKW A0 KIHUA FOHY AyxKe BUCHAXYIOTHCA. 3axXulLaoym
CBOK TEPUTOPIIO | rapem, BOHW He BCTUraloTh HagiTb NoicTh. Lie AasuLe 30010ru
Ha3uBaloTb , WNOHUM nocTom”. ToMy nig Yac 3umisenb 3HeCuneHi camui YacTo
FMHYTb Bif HECNPUATIMBUX NPUPOAHMX YMOB abo NoTpannAioTe y nawy Ao
XKaKiB. '

Y pesAkux 3BipiB Yy npoueci esonwouil
3'ABMAMCA  cneudianbHi  NpUCTOCyBaHHA,

AKI gonomaraloTb YHUKHYTW Henpu-

EMHOCTEN NifJ Yac TYpHipiB. Hanpu-
Knag, y AnKnx KabaHiB Ta MOpXiB
Nig WKipot B nepegHin yactm-
Hi Tina yTBOPKETLCA MILHWN
nPoWapoK Ccrnoay4yHol TKa-
HUHW. LLlonpaBaa, ue He 3a-
BXAW PATYE, KON cynep-
HUK 3Hae Tebe, Ak cebe
camoro.

Otox, He BCi irpu
3BecensloTb | MAyTb Ha
KOPWUCTb IXHIM Yy4acHW-
Kam. Y BcAKkomy pas3si,
LLMOHI" pnA pekoro 3a-
KiHUYIOTbCA noraHo. Ane
BOHWN KOPWUCHI 4NA BLUAY B
UinomMy: NCTOMCTBO AaloThb
HAUCUNBHIWI, HANKMITNKBI-
Wi, HANCMINMBILWI TBAPUHW.

Hani 6yde.

Anowcoki xypaeni
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[lepAanHa Cubipy

MuHynoro pasy mn nogopoxyBeann Ao Hanrnmbworo micua Ha 3emni — Ma-
piaHCbKOI 3anafgnHn — | XONOAHOIO KOHTUHEHTY AHTapPKTVAW, @ CbOTrOAHI NOKK-
Aaemo OKeaHito, 6epemo Kypc Ha niBHiy Ta neTumo y cepue lNisgeHHo-CxigHoro
Cunbipy. Came TyT, y 6e3Kpaix a3iricbKnx NpocTopax, ae Ha Tncadi KinoMmeTpis B
yCiX HanpAmKax ropu3oHTY pPO3KMHYnacs HesalmaHa npupopna, ,3axosanocs”
Hanrnublwe npicHoBogHe o3epo nnaHeTtu — bankan. ¥ uin maHapisLi mu cnpo-
Byemo gizHaTUCA AKOMOTra Binblue NpPo ue ManboBHUYE Yyao Npupoan, ake y
Hapogi Ha3nealoTb ,nepnnHo Cnbipy”.

TOMOHIMINHI CYNepPEeYKM

Hemae eguHoi QyMKW CTOCOBHO NOXogyeHHs HazBew ,bankan”. 3pewToto, ue
CTOCYEeTLCA BaraTbox reorpadiyHnX TONOHIMIB. HannowupeHiwi Yyotupu sep-
CilHa3eu. BignoBigHoO 4o nepLiol, Ha3Ba 03epa NOXO4UTHL Bil TIOPKCbOro CNno-
Ba ,ban-Kynv', WO B Nnepeknagi Ha yKpaiHCbKY MOBY 03Hauae ,6arate 03epo”.




MpuxUnbHUKK ApYroi BBaXKaloTb, O OCHOBOW ANA rigpoHimy ,bankan” nocny-
KUNO MOHronbCbke cnoBocrnonyyeHHs ,baliraan-ganan” (,6aratmini BOroHbn").
TpeTi AoCNifgHMKN BIBCTOKOOTL NO3NLLID, WO KNTalLi Ha3veanw nepnuHy Cnbipy”
Bei-Xai (,MiBHiuHe mope”), a pociAHM noYan BUMOBAATK il NO-CBOEMY — ,bai-
kan" LLle ogHa Bepcia po3noBiaae, wo 3 gpyroi nonosuHn XVII ctonitTa pociaHu
nepenMaioTb Ha3By, NPUNHATY B BypATis, benrxen’. lNpu ubomy BoHNU NMpUCTOCY-
Banv il 4O CBOET MOBW, 3aMiHVIBLLU XapaKTepHe anaA OypaTis I Ha 3BUYHiLLe anA
pocincbkol mosu,, K",

ManonmoBipHO, WO Konu-Hebyab 6yae ,4OBEAEHO ICTUHY', TOMY MPOMNOHYE-
MO KOMHOMY unTayesi obpaTtu Ty Bepcilo, Aka Momy Hanbinbwe go snogobw.

Boan bamkaay

O3epo baitkan po3tawosaHe y LeHTpansHin Asii, cepep ripCbKnx mMacuBis
MisgeHHo-CxigHoro Crnbipy. 3 KocmivHoro Kopabna fobpe BUAHO, L0 BOHO Mae
dopmy niBmicaLa 3aBaosxky noHag 600 KM i NPOCTAraeTbCA 3 NiBHIYHOIO CXO-
Ay Ha nisgeHHuin 3axig. MNnowa sogHol nosepxHi baikany cTaHOBNTL Maitke
31,5 Tmc. KM?, Wwo npubnuzHo aopiBHioe nnowi AaHii, benbrii un fonnaHaii.

anpo HaNOBHIOE M m601<y KOTJ‘IOBMHy, HKa i CTOpIH oTOYeHa FIpCbKHMH




cbkuMm, YnaH-Bypracu — 3i cxopy | Xamap-[a6aH - 3 niBgHA. 3axigHe y3bepexxa
Balikany ckenacTe il ypBuUcTe, a CxigHe — nonore, Ae-He-ge pisHWHHe. Y baiikan
Bnagac 336 pivok, HambinbLwi 3 akux — CeneHra, bapry3uH, BepxHa AHrapa, a
BUTIKA€E nuwe ofiHa — AHrapa, npaea nputoka EHicern. Ha akBaTopil bankany €
6araTo ocTpoBis (HanbinbLui 3 HUX — OnbXxoH Ta YWKaH'), TOMy 03epo 4acTo no-
PIBHIOKOTb 3 MOPEeM.

HoexuHa 6eperool niHil,nepnuHn Cnbipy” noxnag 2 100 km. NlaHgwadptn Ha-
BKOJIO 03epa TaKi ManbOBHUYI, WO 6arato cyyacHnx MaHOpIiBHUKIB Bignpaens-
I0TbCA Y KiNbKaMicAYHY Milly NogopoX B3AoBx y3bepexxa bankany. B mepexi
|[HTEepHET WOoPOoKY 3'ABNAI0TLCA HOBI ICTOPIN, Y AKUX MOJOPOXKYIOUI OMUCYIOTh He-
3abyTHI BpaXeHHA Big MaHAPIBKM Ta BUKNaAanTb AECATKIN 3aX0Mnonumnx Bigeo
Ta ¢poTorpadin.

Bankan — Hanrnubwe npicHoBogHe o3epo nnaHetn. CepenHa rMmbuHa Moro
BOLHMWX TOBLY KONMBAETLCA NobNMU3y BigMiTkn 740 M, a HanbinbLa rnnbuHa, 3rig-
HO 3 OCTaHHIMUK AOCNIMKEHHAMW, NPOBEAEHUMMN AN CKNafaHHA 6aTUMeTPUYHOI
KapTu, cTaHoBUTb 1 642 M. Y ubomy Micui MoxHa Byno 6u noeHicTo ,BTONNTN"
OfHY 3 HanBMLWMX BepLwnH YnBUnHCBKUX rip (YKpaiHcbKi Kapnati) — ropy Pyvxko-
Batn (1641




mE——  —— allaaHema 3emad

Harato, MPOBEAEMO MUCTIEHINI EKCMEPUMEHT. BU3HaUMMO KinbKicTb Bifep, Ski
6 nOBEnocs BUKOPUCTATU Afis Toro, Wob nepennTyn BCo Body 3 BankanbcbKol
03epHO| KOTNOBUHW A0, Hanpuknag, MiBHIYHO-JNIboAOBUTOrO OKeaHy. CepeaHin
06'eM Bigpa cTaHOBWTb 12 NiTPIB, a NepeBefeHNil y Taki X OAnHULI BUMIpIOBaH-
HA 0b'em Boaw Balkany — 23 000 000 000 000 000 (23 kBagpunbUoHW) NiTpis!
OTe, Wob 30iMCHATY TakNn eKCNIePUMEHT, A0BENOCA O BUKOpUCTaTU Maiixe 2
KBaZpWbiloHM Bigep! 3BMYaiiHo HixTo He byfie ,BTINIOBaTU B XUTTA" TaKUI eKC-
NePUMEHT, ane yABITb NULLe, CKinbkn 6 foBenocs 3aaiaTu Noaen Ta BUTpaTuTU
yacy, wob ue 3pobutn! ;)

9K YTBOPMBCSH BAMKAA?

HaykoBui fOCi cnepeyalTbCA CTOCOBHO BiKY | NoxofKeHHs o3epa. Bik baii-
Kany BYEHi TpaguUiNHO OUiHIOTL Y 25-35 MAH. POKIB, Y reOXPOHONOTIHHIN
WwKani ue Bignoeigae HeoreHoBOMy nepiogy. AKLLO Le TakK, To bakan — yHiKanb-
HUIM NpupoaHU 06'eKT, agke BinblicTb 03ep, 0cobNMBO NbOAOBUKOBOMO MNO-
XOAMEHHA, XNBYTb ¥ cepefHbomy 10-15 TC. POKIB, @ NOTIM 3aMOBHIOOTLCA My-
ANCTUMU ONadamu i, 3peLLToro, 3a6onoYyoTbCs.

OpHak € Bepcia, wo baikan — gocuTb monoge o3epo. BigHOCHO HeRaBHO
(y 2009 poui) Tl BUCNOBUB pocincbkuin yuyeHunin-reonor OnekcaHap TatapuHoB.
Hernpame nigTBepAKEeHHA Uil rinotesn otpumana ekcnepuuis rnnbokoBoa-
Hux anaparis,Mup-1"i,Mup-2', Aki gocnigkysanu baikan y 2008-2010 pokax.
AHani3 aianbHOCTI rPA3bOBMX BYNKaHiB Ha AHi bankany ga€ nigcraesn
HayKOBLAM NPUNYyCKaTy, Wo cyyacHa 6eperosa niHisa o3epa mae
nvwe 8 TUCAY POKIB, a MmbokoBogHa YacTuHa — marxe 150 Tu-
CAY POKIB, BIONOBIAHO A0 FEOXPOHOJONYHOI WKaNM Ue — aH-
TponoreHHW (YETBEPTUHHWUIA) Nepiog,.

Mo3a cymHIBOM € nulle Te, WO 03epo pOo3TalloBaHe B
pu¢TOBIA 3anagnHi, a Nnoro Oynosa Cxoxa, Hanpuknag, 3
6acenHom MepTtaoro mopa. OfiHi AOCNIAHWUKK NOACHIOTL
yTBOpeHHs Baiikany oro posTalyBaHHAM Yy 30Hi TEKTO-
HiYHOro po3MoMy, a iHWI NpUMycKalTb HaABHICTb NiA
Bamanom MaHTInHOro nntomy. TpeTi BiACTOKIOTE NO3N-
any yTBOpWUnacA BHAaCNifoK na-
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bOMKOABCHKO

HEepna

CUBHOTO pUdTIHIY Npu

3iTKHeHHI €EBpasil Ta IHgoc-

TaHy. [lepetsopeHHa bankany
TPUBAE | CbOrOdHI: B OKONULAX
03epa BiabyBaeTbCA NMOCTINHA TEKTO-
Hi4Ha aKTUBHICTb, AKa CYNPOBOAMKYETLCH

YacTUMK 3eMNETPYCaMU.

PaHiwe, HiX po3nNoYannuca cynepeyku HayKoBUIB LWOAO NOXOAXKEHHA TOMO-
Himie Ta reonoro-reorpadiyHunx pakTopis, AKi BIANHYNY Ha popMyBaHHA 03epa
Bankan, HapoAHWI GONLKNAOP 3aNpPONOHYyBaB CBOK ICTOPIlO-NereHay, Aka pos-
nogigae npo nogii y NMpwbankanni.

AAbTEPHATUBHI ICTOPII

Y naBHUHY 6atbko bailkan mae 336 CMHIB Ta OfiHY AOYKY
Anrapy. CnHn noctayanu 6aTbKa BOAOIO, Wo6 TBApUHK, pOC-
JIAHK A NIOAN MOTTTA XITK Nobnusy o3epa. AKOCb Jo4vKa AH-
rapa 3ycTpina KpaceHsa €Hicen i 3akoxanaca B8 Hboro. BoHa
Wwenpo AapyBana KoxaHomy BOAM CBOro 6aTbKa, i TOW cTpa-
LWeHHO po3rHiBaBca Ta 3abopoHue AHrapi 6aunTnca 3 €Hi-
ceeM. AHrapa He smupunacs 3 Hakasom 6aTbKa Ta BUpILLIN-
na Hasaexawn BTeKT 3 gomy. [loBigaslWwinck NPo 3adym
CBOET ANTUHW, Baikan KVIHyB Haaa,qonH ,qoqui LUamaH—

.......






~ piukn Axrapw), wob nepexputv i wnax no Enicen ane we suinus. Toai HaTeko
HaKa3as CBOEMY NNEMIHHMKY IPDKYTY HA3OrHATU Ta NOBEPHYTH A0AOMY HENo-
KipHY NOHLKY, ane TOW IMUNOCTUBCA Haa AHrapoi, 3sepHys ybik, cTBOpUBLIA
HOBE pPycno. AHrapa 3yCTpinaca 3 EHiceem, | BOHW pa3om NONNKUBNN Ha NIBHIY
A3ii, wob Hazasxan ocennTrca y KapCokomy MOPI.

Ha Uil POMaHTUYHIA HOTI MK 33aBEPLIYEMO HaWy MaHApPIBKY bankanom Ta
PO3NOYMHAEMO NIArOTOBKY A0 HOBOI NOAOPOXI. EBPONA YeKae Ha Hac, wob no-
AapyBaTH HOBI BPAXEHHA Ta 3HAHHA NPO HACTYNHE YYA0 NPUPOAMW.
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€ oxpononorluua WKAAQ -~ wkKi eMni Ha cy-
epeoHn, eoHK, epu, nepioan Ta enoxw. AnA K - llxnwhniaqacy
paKTepHi $opmMyBaHHA NEBHMX ripcbkux nopia, llauylluun inworo Kni-
pOHiM -Umll mmy AKWA O3Havae reorpadiuny
BOAOHMM.
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3emnﬂ N CbOroaHi AONOMarae BYEHWM BUBYATY enemeHTapHi YacTUHKHK,

‘ Lo NPUAETINK 3 rubuH Beecsity. ATmocdepa nnaHeTy € HEOBXIAHO CKNapo-
‘ BOI0 OCHOBHMX Ha3eMHUX EKCMIEPUMEHTIB, MPU3HAYeHUX ANf TXHbOI PeecTpa-
UiT, OCKINIbKW MOTOKIN TaKWX YacTUHOK € Ay»e manumn. OCHOBHUM METO[OM
cnocTepexeHb KOCMIUHUX NPOMEHIB i3 HaA3BUYANHO BUCOKNMKU EHepriamu

h € aHani3 BNacTUBOCTEN LWNPOKMX , aTmocdepHux 3nus”. Lie — noTokn pisHoma-
HITHUX , BTOPUHHWX" €NeMEHTapHUX YaCTUHOK Ta GOTOHIB, AKI YTBOPIOIOTHCA
NOCHIAOBHUMMN KackaZamul, OAMH 3a OfHWM, NicNA BXoAy OAHIEl ,nepBUHHOT

| KOCMiYHOT YacTUHKM B aTMochepy 3emni. LnpunHa Takux ,3n11B" CArae CoTeHb
| KiflomeTpie.
|
|

MIKPOCBIT TARUILIS: 101

MakcumanbHi eHeprii KOCMIYHWX NPOMEHIB BpaXaloTb. Tak, WBNAKICTb
efleMeHTapHOT YaCTUHKIM NM0O33a3eMHOrO MOXO[MEHHSA, AKa Mafa HanBuLly 3a-
dikcoBaHy poci eHepriio, CTaHOBWUNIA 0,9999999999999999999999951 sia
weMaKocTi citnal YUcno, AKUM 3anMCyeTbCA 3HAUEHHA eHePril L€l YaCTUHKN,

| cknagae 3 3 20 Hynamu enekTpoH-BoneT'. Lle Bignosigae npnbnnsHo 50-tn
pxoynam. TobTo uA MIKpoyacTUHKa BOMOAiNa MakpOCKOMIYHO eHepriewo!
[lo NpuKnaay, Taky X eHeprilo Mae M'aY INA BENMKOTO TEHICY, AKUA NeTUTD 3i
WBMUAKICTIO NpubnusHo 100 KiNomeTpiB Ha roauny. Lle B AeCATKM MiNbAOHIB
pasis binblue, HiX eHeprif, AKOT locArae NPOTOH y Bennkomy agpoHHOMY KO-
nangepi.

'ENeKmpoH-80/1bMm — cneuianbHa 0OUHUUA ON8 BUMIPIOBAHHS eHepail efemMeHmMapHuX Jac-
MUHOK,




tHupoki ammocghepHi 31u8U — NOMOKU efeMeHMapHUx YacmuUuHoK, AKi
BUHUKAIOMb BHACNIB0K 83aeMO0il OOHIET BLICOKORHEP2EMUYHOT YACMUHKU
No3azemHo20 NOXODXKEeHHS 3 amMocgepoio nnademu (iniocmpayis)

BapTo 3a3HauuUTV, WO KOCMIYHKX NPOMEHIB i3 TaKoK eHeprieio € Mano. IxHi
MOTOKWU HAcTiNbKM HN3bKI, WO AeTEKTOP nnoweio 1 KM? 3gaTeH BNOBUTA NuLle
OfHY Taky YacTHKY Ha ctonitra! OctaHHi 10-20 poKiB He NPUNUHAETBCA »KBa-
Ba AMCKYCiA Npo Axepena Takux Haa3BUYaMHNX KOCMIYHNX YaCTUHOK, OCKINIbKN
eKkcnepumMmeHTanbHi faHi Tpueanuin yac bynu cynepednmeumin. Bpaxkae te, Wwo y
[1IBOX OCHOBHMX eKCnepuMeHTax?, AKi 3yMOBUNW COTHI HAayKoBMX nybnikauivn Ta
MINbVOHHI BKNaJeHHA KOLWTIB y BiANOBIAHI AOCNiAKeHHSA, 3adikcoBaHO Bigno-
BiAHO nuwe 14 Ta 22-i YacTUHKK 3 eHepriamu noHag 10 gxoynie. MNopisHANTe:
KiNIbKICTb NPOTOHIB B 0gHOMY aToMi 3ani3a — 26! Lle ceigunTb Npo Hag3su4van-
HY Ba)KNUBICTb KOCMIYHMX NPOMEHIB ANA PO3YMIHHA FMMOBUHHUX OCHOB CBITO-
bynosw,

HanBigoMiwnm aBnLemM Ha 3emii, 3yMOBNEHMM KOCMIYHUMU NMPOMEHAMN,
€ nonApHe canmso. Lli KocmiuHi BUCTaBW BUHUKaOTb 3aBAAKK B3aEMOpAIl 3apa-
[PKEHUX YaCTUMHOK, HapogxeHux CoHuewm, i3 aTmocdepoto Halol nnaHeTy. Take
CANBO CNOCTEPIraeTbCa B MONAPHUX WAPOTaX, Ae NiHil Hanpy»XeHOoCTi 3eMHOro
MarHiTHOro rnong CrpAMOBaHi Maixe nepneHanKkynApHO 40 NOBEPXHI, 3aBAAKN
YOMY 3apPAMAKEHT HACTUHKIN JOCAraloTh aTMOChepN.

EHepril 3apagXeHnx 4acTUHOK, HapomeHux Ha CoHUi, BIAHOCHO HU3bKI.
BOHW B TPUNbIIOHN pa3is MeHLLI, HiX Y iXHiX Hanbinbll eHepreTuyHux nobpatu-
MiB. A WUBWAKOCTi — He [OCATrakoTb i NONOBMHW WBMAKOCTI cBiTna. [MpoTe noTokn

“Hemexkmop kocmidHux npomerie Hifles 30iticHiosas cnocmepexeHHs v 1997-2006 pokax, a
AnoHceKka obcepeamopis AGASA, o6nadHaxa demexkmopom nacuielo npubnusHo 100 ku?, - npo-
mazom 1990-2002 pokis.




fanakmuka Uenmasp A. BUoHo ackpasi nomyxHi cmpymei, Wo 8u-
x00amb 3 HOpHO! BipU, AKA 3HAX00UMLCA 8 AOPI 2anakmuku. € 2inomesu,
WO KOCMitHI NPOMeH! HaOBUCOKUX eHepeitl HapOXKyIombcs came mym.

CmpymeHi po3feminucs Ha spaxaioyy eidcmars — 260 000 caimnosux
pokKig




NaaHema demaf o—— _—

TAKWUX YaCTUHOK € 3HAYHO WinbHiWwmMMK. [Ing iXHbOro cnocTepeeHHA JocTat-
HbO AeTeKTopa NOLEe MeHLLEe OAHOro KBaapaTHoro metpa. Bin dikcysatume
KinbKa KOCMIYHUX NPOMEHIB WOCeKyHAW. Taki npunagn BCTaHOBNIOIOTbL nepe-
BaXKHO Ha KOCMIUYHWX anaparax.

KOCMiYHI npomeHi HavBULLMX eHeprill reHepyloTbCA B AY»Ke MOTYXKHNX [xKe-
penax nosa mexamu Hawoi lanaktuky. Ii marHiTHe none € 3acnabkum, abu
YTPUMATK Taki YaCTUHKW B SKOMYCb ,KOCMIYHOMY MpUCKOptoBayi’, AKGW Takui
icHyBaB y lanaktuui. [MpoTe NpomeHi 3 eHepriamMn B MiNbUOHKU paziB MeHLLIMMNA
HapOAXYIOTbCA CaMe B ranakTUYHUX JxKepenax, NepeBa)kHo B 3ajuliKkax Haf-
HOBMKX 3ip. Taki 06'eKTU CTBOPIOKOTb NOTYXHi yAapHi XBWAI, AKi 1 3abe3neuytoTb
NPUCKOPEHHA 3apAMIKEHNX KOCMIYHUX YACTUHOK MPOMIPKHUX eHeprin.

[MonapHe causo Had Bedmexum ozepom Ha Anacyi. Civers 2005 poky. Lle uydose asuwe npupoou
3YMOB/IEHE KOCTMIYHUMU NPOMEHAMU HU3bKUX eHepeil

F




B 1930-1950 pokax, 1o TOro, AK BYEHi CTBOPUNIN NPUCKOPIoBayi 4ocTaT-
HbO BUCOKMX eHepriil, pi3nka enemeHTapHUX YaCTUHOK PO3BMBanacb came

3aBAAKN KOCMIYHM MpomeHaM. 3aBaaky im 6yno BigkpuUTo Cy0aToMHi Yac-
TVHKK, 30KpeMa No3nTPOoH i MIOOH. Xoua aflepHa $isvka 1 4oCi BUKOPUCTOBYE
Pe3ynbTaTh CNOCTEPEMXEHB KOCMIYHWUX MPOMEHIB, OCHOBOIO IXHbOTO BUBYEH-
HA cTann acTpodiznuHi npobnemu. BueHi BUBYAIOTb, AKUM YNHOM i B AKNX
06'eKTax enemeHTapHi YaCTUHKIN reHepyTbCA, AK BOHW HabyBaloTb Haa3Bu-
YallHO BUCOKWMX eHeprii, AKa posib KOCMIUHMX NPOMEHIB y eBOMoUil Halwol
fanakTvky Ta Bcecsity, AKy iHpopmaLilo Npo KocmiuHi 00'ekTH, MixK3OpAHE
UM MiXKranakTUyHe cepeoBuLLe MOXHA Ofep»KaTu, 3Haloum IXHIA XiMiYHUI
cknap Ta eHepretuyHuin cnekTp. Ocb Tak, y B3aEMHI rapMoHii, CBIT Haf3BU-
4allHO Manoro JOMOMAara€ Ham 3po3yMiTK CBIT HaA3BNYaNHO BENMUKOTO.

flonapHe caliso Had
[lig0eHHLM NONOCOM.
BPomo 3 cynymruka
HACA,

11 sepecHs

2005 poky




3anuwok HadHoeoi Tuxo bpaze, aka cnanaxvyna 2 aucmonada 1572 poky g cy3ip Kaccioner
(vkpaitceka Hasea cy3ip’s - bopoHa). Taki 06'ekmu NPUCKOPIOIMb KOCMIYHI NPOMEHT NDOMIMKHUX
enep2itl y Ratuit ma inwux 2anakmuxax. Jiamemp sanutuky — 15 napcek; cgimno donage 8idcmate
8id 00HO20 i020 KiHUA 00 iHWo20 8npodoaX 50 pokis
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Apyeoi Beeykpaineokol yumibepkol odiamiagu
3 acmponoaii 6 (Jkeopogi

26-30 Gepe3Hn 2012 poky B Ykropogi Ha 3akapnaTTi npouwos IV etan 2
BceyKkpaiHCbKOi yUHIBCBKOT onimmiaan 3 acTpOHOMIT, 3a 3BaHHA KpaLloro 3Ha-
BUA 30pAHOro Heba 3maranucs 84 yyacHukm — 35 y MONoALWIN Ta 49 y CTapLin
BIKOBWX KaTeropisx BignosigHo. [lepemMoXusamm Ta nprizepamm LbOro poky cTa-
nu 26 IHUX aCTPOHOMIB.

3MaraHHAa oniMniagu cKnaganuca 3 ABox TYPiB — TEOPETUYHOro Ta NPaKTnY-
Horo. MPOMOHYEMO BaM O3HANOMUTUCA i3 3aBAAHHAMMN JPYroro etany npak-
TM4HOro Typy. CnoaiBaeMocs, BI TexX NobuTe CocTepekeHHA 30pAHOro Heba?
Togi cnpobyiite Bigraaaty, siki HebecHi 06'ekTn Ta ABULa 300paxeHi Ha GoTo.
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1. Ha3BiTh KAMYKY NEpLUOI TBAPUHH, §

BUBEAEHOI HO opBiTy 3emai
T, u},
2. A0 AKOI KOMETH AETUTb KOCMIMe . ...

HMK anapaT ,PoseTTa”?

3. KUK IHCTPYMEHT
306paXeHo Ha rpaBopi? Nege

4. flk Ha3MBAETLCSA ONTUYHE » s

seulLe, 306paxeHe Ha cpoTo? LS ~ -
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5. NOAIHHA AKOrO KOCMINHOrO TIAG | HO fKe 306aXEeHO Ha MAAIOHKY 7

P

6. B sxiin TymanHocTi 3HO-
X0AMTBCH 306paxena b (3
Ha poTo o6AacTs o -

30PeYTBOPEeHHA?




a3BiTe uen ob'exr

9. Ha3site BEeAMKMH
Kparep y nisAeHHin
yacTuHi Micaus

11. 3 3K010 KOMETOIO MNOB AIaHWNK Me-

TEOPUTHMK NOTIK AcoHiAM TO B AKOMY
micaui Horo moxHa cnocrepiraTu?




12. K HO3MBAETHCA UA i
raaakTuka?

-

13. Ha3siTh Nno3HaYeHi HO ' 14.“?1 CYNYTHHK
MOAIOHKY 06'eKTH : AOCAIAXYBAB KOCMIMHUK
¥ I0HA ,Noirenc”?
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15. Hassite HanBGiabw BiaAG-
AeHMM Bia 3emai o6'exT,
CTBOPEHUH AIOAMHOI
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17. Hassite nepuy BiAKpHTY » .
. ™

NO3QCOHAYHY - NACGHETY, ""'o.....o-o......o.o.......io

obepra BKOAQ 30Pi,

cxoxol Ha*CoHue 18. Hassite 306paxene Ha

doTo cysip'a *

. aunonﬁ. NCEBAOCNOCTEPEXEHHA. 1. Aaiika. 2. 67P/Nyplomosa-
Jepacumenko. 3. Cexcrant. 4. Napreain. 5. Kometu Wymeixepis-Aesi.
« 79 (D/1993 F2) na IOnitep. 6. Opea. 7. 17P/Xoamca, xosTens 2007 poxy. 8.
O6'ext Xora, kiasuenoaibHa raaaxTuka 8 cy3ip’ 3mii. 9. Kpatep Tuxo. 10.
Nisaexnnin Xpecr. 11, 55P/Temneas-Tyrras, auctonaa. 12. Combpepo.
13. 1 - IOnitep, 2 - lo, 3 - €Espona, 4 - Fanimea, 5 - Kaanicto. 14, Turan.

- 15. Bosaxep-1. 16. Cipiyc. 17. Kepler-22b. 18. Ae6ias.
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3&‘% — a Tlotimosa Ckpulbka

\lewe 38atv [lybarnny 1Opin,
A HaByawce y 7-b knaci Yepso-
HOrpaacbKoi wkonwu N2 5. Y mexe
€ 6par Oner 1a cectpa AnHa. Y
BinbHKMIA Yac A sigsiayw pi3Ho-
MaHITHI FYPTKW. Waxu, 10HWA
TexHIK, ymini pyku. A uie y mexe

€ UiKaBe 3aHATTA — A BUPOLWLYIO KPUCTANW MIAHOIo Kyno-

pOCy Ta Kam'AHOI coni. Yke € nesui ycnixu, Takox A po6nio ManioHkm Ha ckni.

Al ywe nsa poku nepeannauyio xypHan , KONOCOK”. Mexe 3axonnioe y Hbomy
BCE: CTATTI, A0CNIAN, HAYKOBI NOACHEHHA.

Yaoma s TPMMAlo nanyry, KOTa | gsa aksapiymn — CNPasxHin
3o0napk!

lanosHa pepakuie! MeHi fiyxe xo4eTbCa NoTpanuTn 8 Nir-
HIo wxony .KONOCOK” Byab nacka, niakaxirs, AK ue 3pobutn. A
ayxe xouy Tyaw, 60 3axonnowca Giankow, ximieo Ta npupogo-
3HascTeOM. Baxalo Bam uikaBux cTaTen.

Baw wumay Qy6awuy Opid,

M. Yepeoroz2pad, /lssiacska obn.

Bid pedaxuii. Uboro poKy y NiTHIO NPUPOAHKYY WKONY
noTpanunK NepemoXui iHTenexTyansHux irop Ha kybok
wypuany .KONOCOK". Ha xanb, micto YepsoHorpag He no-

AABano 3aRBKW Ha yyacTs y irpax. Cnogisaemocs, KOpio no-
WACTHUTL HACTYNHOro poky!

No6pwit pewsb,  KONOCKY”!

Heue asatv logmuna Bonpapesa. Al 3akinunna 5-4 knac. A - BiAMIHHWUA,
HoC Manmaauuau uopuo—ﬁmuuu Kapmuamu Maw QoCKTL BENuKy




TNowmosa. ckpulbka © —

(8 ciuni Ha Cearseuip im BunosHunoca 9) | A. Muwy
BIpWi Ta aKpoBipLwi.

Ha ypoui npnpoao3HaBCTBa MU BUBYANK MOpP-
CHKMUX NTaxis | BYUTENBLKA 3aNPONOHYBana CKNacTv
Bipw nNpo vanky. flo peyi, Mol Noe3ho suiHanm
HANKPALWOoI0.

Hauku
lpuremira wanixa,
bira maiika,
Hopue navucmo
Ha wi nosucao
Hao mopem aimae,
Pubky wyxkae,
Puby matiua:
Paz — i nema!
V mope vauka ciaa,
o wei opyea npuremina.
Bet sonu nopozrimaiucs,

B mopi iau oona 3ocmaaacs
Ha nacmynuuiu panox
S Y auwaues ma it ranox.

: & YHaiiku — wopre naviucmo,
e bini vaiikcu ...

Ho nosux sycmpivei, xcypnaze ,, KOJ10CQ,
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MTHS LIKOM , KOAOCOK”
Ha depe3i Agobeowoes mops

16-28 nwnua 2012 poky Yy
AWTAYOMY  O30POBYOMY  KOMN-
nexci JHinpo" npauwosana NiTHA
npupogHuua wkona ,KONOCOK"
MNenarory, BUXOBATENI Ta YUHI WKONW
CTanu Y4YaCHMKaMW EKONOrivyHOro
npoexty AK BPATYBATU A30BCbKE
MOPE?”

Penopraxi nNpo HAaBYaHHA,
BIANOYMHOK Ta 3aXMCT NPOEKTIB Yy
nitwin wxkoni ,KONOCOK" yutante y
HACTYNHNX YUCNAX XKypHany.

nPABHﬂA HOBEAIHKH Y l'lITHIH ll.IKOI'II KOJ’IOCOK"

Xouy HaBuaTuca!

Xouy untaTu!

ByAy NO3NTUBHUM, KUTTEPARICHNM, pobGposnunusum Ao BCIX.
Xouy 6yTv 3noposum - Gyay 3aiMaTCA CNOPTOM. f

Xouy 6yTh 300POBAM — Gyay BUKOHYBATH PeXWUM AHA. | |
Xouy 6yTv 3q0posum - ne Gyay icTi wiignuey ixy Ta nuTH nncl.qn+ﬂ W
Byay KOPUCTYBATMCA KapTamm - nniwe reorpadivHnm. '.

W::ﬁum.

! TEMATUKA YPOKIB
y Actposomin. CoHue - 38uuaine | akTmere. 3opi Ta Cy3ip'a. CoHAYHa cucTema.
e mpnmuacealtymm"amm.hﬂopemoaaum Bcecsit Ha nicky”. Te-
_neckon. Hiun mmmmmueﬁa
bin. Ak | xonu ympm mope. Pexopau A30BCBHKOIO MOPA.
eﬁ'mmmm NPOTOKY, KOCH, 3aTOKa CuBaw
: lnpnﬁmuu
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MopCbKa gopa. Mo,qemosal-mﬂ- otmiu HHA Ta onpcheHHH :
BOAU, cOHAUHa 6aTapen, BiTpAK. Disunka Ha Naspki. BUmipioBaHHA
Temnepartypu BOAV Ta NOBITPA, BOAOTOCTI.

figponoria. Boga B npupoAi. Xapaktepuctnka A3oBCbKOro mMops Ta Moro
3atoku Cusall. Bofia — yHikanbHa peyoBuHa: cknapl, 6yloBa, arperartHi cTaHu,
XiMiUHi 3B'A3KM, BNACTUBOCTI Ta aHOMaJii. BurotoeneHHsa mogeni Monekyn sogu.
Cymiwi. @inbTpysaHHa. BunapioBaHHA MOpcbKol BoaW | Boawn 3atokn Cueall.
XimiyHmnia nocya. BumipiosaHHa pH posuunHy. BnactmBocTi muna y npicHin i
CONOHI BOAi. BUrotoBneHHa nacnopry BOAW.

Bioneria. Mpupopa MNpuasos’a. NMpuHunny 3araptyBaHHA. Bnaus dinio-
WWUX YNHHUKIB NPUPOAN Ha opraHi3m niognHN, BUBUEHHA BNAUBY rino-,
rinep- Ta i30TOHIYHMX poO3-
UMHIB Ha XWBi KNiTUHW. TBa-
puHn [pwnasoe’a. BuBuyeHHA
BWAOBOIO CKNagy MONIOCKIB.
PocnunHun Mpuasoe’s. Mpucto-
CYBaHHA POCAVH O YMOB ic-
HyBaHHA. bBionoria Ha naaxi.
[MpencraBneHHA MiHi-npoek-
TiB, NOe3ii, Konekyin yepena-
WOK MONIOCKIB TOLLO.

bioguzanu. Lo Take ,6ioaun-
3arH"? Kpaca poBkona Hac. Ak
L noeaHaTn wWpneTt i
06 €KTV XuBol npupoan? ManiosaHHA ¢paHTacTMUHUX ByKBULb. Bu-
| rotoBneHHa o6’eMHUX annikallil 3 KONbOPOBOro Manepy, TKaHu-
HU, MyLLIe/ib, CyXWX KBIiTiB. IK NpUKpacuTy nnakar,
~ camopobHy NUCTIBKY, WKINbHY CTiHra-
3ety? [lpupoaHi ob'ekTn Hagw-
XalTb. MiHI-NpOeKTU MaKci-
¢daHTasii. 3acTtocoByemo
CNOCTEPEXIUBICTL |
yaBy. biogu3ainH Ha nna-
Manioemo” mywnammn Ha

nicKy.
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NN N Nepeanmarmi imaenc BI460 (pocinceron wosow)
Fonosssti pegaxyop: [lapis Bysa, ven. (D32) 297.51-21, e munt: dabsdasmis lviv ua
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