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nock. YopHe Mdpe ﬁomy ayxe cnogoﬁ-an
3a rocno,uapioééis Ha AHi. PanaH xuBuBeca Ycr
mn, Migiamm Ta noHag yce nomwobnae pebiHyis
HeBENWYKUX ABOCTYNKOBUX MOJIOCKIB 3 TOHKOKO
HiXHOI0 Yepenallkoto. CBOIM A3MKOM-CBEPAIOM 3
OTPYNHUM HaKOHEUHMKOM PanaH NpoTMKas MyLuni
MpebiHuiB, MYCKYNMCTOK HOroK PO3KPWUBaB CTyN- -
KW CBOIX XepTB Ta 3ipaB ix. be3zaxucHi MpebiHui |
noYasnit 3HUKaTK, i CbOroAHi Haa3BUYaNHO BAXKO
- 3HaUTV uMx MomckiB y YopHomy mopi. CKpisb |
po3tg;4,u,a[¥|i nulle NOpPOXKHI Yepenawkn Gigonaw- |
HuX [pebiHuiB. |
Ha xanb, y HopHomy MOpi HeMae TBapuHu, AKa
'6 3BaXKunaca Ha aeobin 3 Pananom. kock ycilpe-
BiHL 3i6pa‘nmc;=| | HanKcanu nMcTa MeKaHUAM [H-
; ,EI,MCbKOFO OKeaHy, 3BiaKKM noxoauts PanaH. BoHu !

BalOTbCH, f.uﬁ*BlH mnne",qo a,qpecaTa | BOHM 6yAyTh
BpATOBaHi. MOXNMBO, BU 3HAcTe, fika TBapuUHA
moxe Bpatysatu [pebiHuis? s

Diti ,[;‘aHuno 3aerH Green forest, Jm Ha wkona ,KOJIOCOK"
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HAYKA, MMCTIﬁ-ZLI,TBO, ,,TEXHE”
| Bupas ,TEXHIKO" noxoanTb Bif rpeLbKoro NpukMeTHUKa | ‘"Chﬂik‘(‘t}
| wo 03Hayae,HeHaTypanbHUiA",, WITY4HUIA" | NOXOAUTb Bl,q iMeHHMKa TeCchne,
i 3HaYeHHA AKOro —,MUCTELTBO, MaCTEPHICTb, YMIHHA" . [laBHi rpekun He pos-
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MEKOBYBaNN TEXHIUHI, NOB'A3aHi 3 peMecnoM, i MucTeLbKi BUpobw.

HaykoBe ni3HaHHA rpeKky OTOTOXKHIOBaNW 3i cnornagaHHAM npupoan, nis-
HaHHAM CyTi peyeil. A mucteuTBo i pemecno (,TexHe”) 6ynu cnpsmoBaHi Ha
CTBODEHHH peuvein. Hanbinble LiHyBanuca BUTBOPK MUCTELTBA, AKI He Bynu
| MpU3HaveHi gna oTpumaHHAa Burogu. Mutui 6ynu ,BinbHUMKU" NloAbMKY, BOHU
i Manu 6araTto BINbHOrO 4acy i He meperdmManucs gymkamu npo xnib Hacyw-

- HWIA. BUCOKMIA piBeHb PO3BUTKY pemecia, apXiTeKTypw, CKybnNTypwn BUMara
e Bif MalicTpa ocobnmBMX AKOCTEN, AKUX BiH Habysas i3 JOCBIAOM | B NPOLECi
HaBYaHHA. TyT BaXnMBUMY Oynn Tpaguuii, AOCBIL, MaWCTEPHICTb, BUHaXiann-
BiCTb. Yci Ui AKOCTI ob'eiHyBaB TepMiH , TexHe".

JNuwe y XVII cToniTTi noyanocs BigoKpemneHHs TeXHIYHKX i nobyToBux Bw-

pobiB Big MUCTELbKUX. ANe HaBiTb y CNOBHUKax noyaTtky XIX ctonitTa TepmiH

,TEXHIKA" Ta NOXiZHi Bif HBOro He 3HAYMINCA.
OTXe, uei TepMiH [OCUTb
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Y XIX cTonitTi TexHika Oyna noe'A3aHa, nepl 3a BCe, 3 NPOMWUCIOBICT

"AiKa aKTUBHO PO3BMBANaCcs, BUKOPUCTOBYIOUN AOCATHEHHA HayKu. A y XX cT@-
NiITTI NOHATTA TEXHIKK y)Ke He NoB'A3yIoTb Oe3nocepeHbo 3 NPOMUCIOBIC
Apke TexHika NPOHUKNA Y BCi chepu XUTTa NI0AUHN: rocrofapcbKy (TexHika
piNbHULTBA, MOPCbKA TeXHiKa); opraHizalilo cycninbHoro »utTa (TpaHcnopr,
3B'A30K, OyAiBHUUTBO); KyNnbTYpY (TeaTpanbHa TeXHIKa, KIHOTeXHIKa, TexHiKa anAa
CKynbnTopa). 3'ABMANCA TeXHIYHI ranysi, TICHO NOB'A3aHi 3 OKPEMUMI HayKamMu
(enekTpoTexHiKa, AfepHa TexHiKa, MegMYHa TEXHIKA), MeBHUM KNacom ABuLL (Mi-
KPOXBMNbOBA TexXHiKa, pagialinHa TexHika), npunagis (nasepHa TexHika, pagio-
TexHika, Komn'loTepHa TexHika), cnopyaamu 4n Bupobamu (aBTomobinbHa TexHi-
Ka, poboToTexHika).

MoHATTA,, TexHIKa"” 06ilMae TakoX Pi3HOMaHITHI TEXHONOTIT — CYKYMHICTb Haw-
edeKkTUBHILWMX NPUINoMIB, cCNocobiB BUKOPUCTAHHA 0bnagHaHHA Ta IHWWUX Tex-
HiYHNX 3acobis 4na 0OPOOKM CMPOBUHK, MaTepianis Ta BUPOLIB.

TEXHIKA | HAYKA

3B'A30K TEXHIKW | HAYKN NONAraE, B Nepily Yepry, y 3anexHocTi MiX TexHiu-
HUM BMHAxXOA0M i HayKOBUM BifKpUTTAM. [pnKnaam Takux 3B'A3KIB € We y CTa-
poaaBHbLOMY CBITi, KON 3apOAXKYBannCA NMPUPOAHNYI HayKW. I'Iep:fli 3HAMEHUTI
TeXHiKM-BUHaXigHWUKIM Bynv ogHOYacHO | BYeHUMU-JochigHUKamu. Barato BuHa-
OfliB HanNeXxuTb TBOpPLEBi OCHOB di3nKkKM — Apximegy (Il ctonitTa Ao H. e.). Biu
J BCTAHOBMB MpPaBuio BaXens, BiAKPUB 3aKOHU Tigpo- M aepocTaTvkv i Ha uin
OCHOBI CTBOPUB He OAWNH TeXHIYHUIA NpUcTpii. LLle ogHUM BUAATHUM yueHUM
CTapofasHboro csity 6ys lepoH (I cToniTTA A0 H. €.), aBTOP AEKiNbKOX TEXHIYHNX
BUHAXOAIB (NOXeXHa nomMna, TeoAoniT, KynA lepoHa, nepui asToMaTtu, Kamepa-

obckypa).
Wy

Y CepeaHbOBIuUi 3B'A30K TEXHIKW | HAYKWN 3a3HaB
3aHenagy, 4acTKoBO Nig BNAMBOM aBTOPUTETY
i pinocodii Apuctorena.
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B uei yac TexHiYHW nporpec Tpueae, B OCHOBHOMY, 3a
PaxyHOK PO3BUTKY pemMecen Ta HeCUcTeMaTUUYHUX crnocTepe-
»eHb. OaHaK i B eV icTOpnYHWiA Nepiof AeAki B4eHi npoBoan-
nuv BnacHi gocnigxerHA. Y Xl ctonitTi Pogxep bekoH, ekcnepumMeHTyo-
UM 3 OMYKAMMW NiH3aMK1, BUHANLLOB OKYNAPWU ANA AANeK030puX, a BUBYAYK
BNACTUBOCTI Pi3HUX cymillein, 4O CKNagy AKMX BXOAuna cenitpa, OTpUMaB BW-
Gyx0BY CyMilLLl.

IHTEepec Ao NPUPOAHWUMX Hayk BIAHOBUBCA B enoxy BiapomkeHHs. Han-
BMOATHIWWIA NpeacTaBHUK Liel enoxu — JleoHapao Aa BiHyi — cnocTepirae 3a
NPUPOAOID, CMINBO eKCNepUMEHTYBaB | BUHaxXoAWB TEXHIUHI NPUCTPOI, AKi
Ha COTHI POKIB BUNepeaunn Noro enoxy (napatuyT, NigBOAHWA YOBEH, NiTanbHi
anaparti, NoBITPAHWIA A3BiH ANA NIABOAHWX AOCAIIKEHb, APYKapCbKNA BepCTaTt
i3 aBTOMATUYHOLO NoAaYero nanepy).

HoBy epa y po3BUTKY HayKu, AKa BM/IMHYa Ha TeXHIYHWIA Nporpec, po3noya-
N AOCRIAHUKA A OCHOBOMONOXKHMUKU eKCNePUMEHTaNIbHOTO MeToAY Y Nprpo-
no3HaBcTBi — [aninen, HotoToH, Bolnb. Ix MOXHa BBaXKaTl OCHOBOMONOXKHUKAMM
ABOX HayK, AKi 3roflom HanbinbLue BNMHYNWU Ha PO3BUTOK TEXHIKK, — (i3nKK Ta
ximii. Llikaeo, wo ronosHi BuHaxogu XVIII cTonitTa, AKi cNpuynMHUIMN NpoMmnCcno-
BY PEBONIOLIIO, HANeXaTb NOAAM pi3HUX npodecii, He 3aBxau be3nocepeHbO
noe’asaHux i3 Haykoto. Mopcbkui odiliep Tomac Cesepi BruHaWWOB nepuwy
naposy nomny AnA NigHiMaHHA BOOW 3 LWAXTK, 3rofioM ii YAOCKOHANNB KO-
Banb Tomac HbroKomeH, a pemicHUK-MexaHik xenmc Bat BuHai-
LLOB NapoBUiA ABUTYH.

Y XIX cToniTTi BUHMKNW NepLui TeXHIYHI 3aknagu, a noawu,
AKi NpaytoBani 3 TexHikoto, 6ynu 3MyLUEHi BUBYATK BiANOBIAHI
npupoaHuYi Haykn. Lle npuzseno y nepuin nonosuHi XX cto-
NITTA A0 WBWUAKOTO PO3BUTKY i HAyKK, | TEXHIKN Ta CNpaBXHbo! Ha- &
yKOBO-TEXHIYHOI peBontouji. Biatopi obuagsi ranysi nepedbysaiotb y\
TiCHOMY 3B'A3KY, 0OYMOBNIOIOYM B3AEMHIMIA PO3BUTOK. ~

3aneXHiCTb Mi>K TEXHIYHUM BUHAXOA0M | HAYKOBUM BIIKPUTTAM €
[BOCTOPOHHbOID. Hanpuknaa, BuHaxig Teneckona (npubnusHo 1600 pik,
lonnangis) gonomir Manineesi y 1609 poui Bigkputn cynyTHwukK tOnitepa, no-
6ayuTi ropu Ha Micaui, dasu BeHepw; BigkpnTTa leHpixom lepuom y 1886 poui
enekTPOMAarHiTHUX XBUNb CTBOPWIO I'PYHT AnA BuHaxody MapkoHi 6e3nposig-
Horo Tenerpady Ta pagio Monosum. Y 1876 poui Tomac EgicoH 3acHyBaB y MeH-
To Mapky nepuy y ceiTi nabopatopito, 3aBaaHHAM AKoi Byno yJoCKOHantoBaTu
iCHyloUi | BUHAXOAWTKU HOBI TeXHiYHI Npunaaw Ta TexHonorii. Llio naboparopito
Ha3WBalTb NEPLUUM Y CBiTi HAYKOBO-TEXHIYHUM iHCTUTYTOM. TEPMIH ,HayYKOBO-
TEXHIYHWIA" CbOrofHI NOB'A3YI0Tb i3 1abopaTopiAMK, BUAABHULITBaMW j

& i BUAAHHAMK, TOBAPWUCTBAMM.
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HOMO FABER Y4 HOMO SAPIENS?

PO3BUTOK TEXHIKWN 3 KOXHUM pOKOM NpuiLBUALLYETLCA. 50 pokis Tomy nep-
wa noguHa nobysana y kocmoci, npubnusHo 15 pokis Tomy 3'asueca IHTEPHET,
5 pokiB ToMy MOBINbHUI 3B'A30K CTaB AOCTYMHUM KOXHIi gomorocnopapui...
Lo pani? TexHiuHi HOBMHKN MUTTEBO MPOHWUKAIOTL Y BCi CHEpU HALLOrO KUTTA.
Bes TexHikun cyyacHa noguHa cebe e He YABNAE.

OpnHak, Aakwo nwanHa nuiwe Homo Faber (,ioanHa, Aka Bnpo6bnse”), To BOHa
BKpal Hebe3zneuHa. Homo Faber — Baxnuea cknafoBa NOAVHWU cCame 3aBsKN
TOMY, Wo noavHa € Homo Sapiens (,nioguHa po3ymHa”’). | cnpasa He nuwe B
PO3BUTKY BINCBKOBOI TEXHIKM — TEXHIKN 3HMLWeHHA. Cnpasa B iHWomy. JlyHae
pi3Ka KpUTUKa HEBMWHHOIO PO3BUTKY TexHonorin. | He 3 6oky MNapTii 3eneHux!
[lo eTnkK, Aka 6 obmexknna ,kary Ao 3HaHb', 3aKNNKas YYeHUX 3aCHOBHUK Of-
Hi€l 3 KomnaHin CunikoHoBol aonuHK, binn
Ixon. ,Mu scmynaemo y Hoge mucaqoaimma
bez nnany, 6e3 koHmponio, bes eanem, - NULWe
Binn Oxown. — Momerm, Konu mu exe He
3IMOXEMO KOHMpomosamu cumyauito
weuoko Habnuxaemecs”. YueHnn
Bbauae Hebe3neky ana umsinisauii 3\
BOKY TPbOX NOTYKHUX CyYaCHUX TEXHIY-
HUX HanNpAMKIB: iHTeneKkTyanbHi pobos

T, FeHHa iHXeHepis, \ ’

HaHOTexXHoNoril.

\
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Binn [>koi BBa)KaE€, WO HACTaHe TakUW [1eHb, KON BIH 3 MOPanbHUX MipKy-“
BaHb NepecTaHe 3aiiMaTCA NporpamyBaHHAM, Wob 0OMEXNTN PO3BUTOK LIUX
Hebe3neyHux ana NacTea TexHonorin. Ha aymky BueHoro, e — €AnHo npa-
BUNBHUI WAAX ANA NIOACTBA, Y KOO 3PELLTOI0 NepemMoxe IHCTUHKT camo3be-
pexeHHa. Lo x, Taka nepcnexkTusa He BeNbMu painfyxHa. bygemo cnogisatuca,
o po3ym nepemoxe!

Y cTapofjaBHi Yacy i BUTBOPWU MWUCTELTBA, | TEXHIYHI BMHAXOAW Manu MUC-
TeubKy LiiHHICTb | OLiHIOBAaNVCSA 32 OOHUMKN 1 TUMW X KpUTEPiAMW. BpaxoByBa-
nauca posmipu, bopma BUpob6iB, LiHysanuca Ti BUpobu, AKi BUMarann Haa3su-

YalHO| MaCTepHOCTI Ta CTapaHHOCTI MalcTpa, Bynu TPYAOMICTKUMMN.
_ Llei 38’'A30K MUCTELTBA | TEXHIKW, 3aKNageHun Wwe y

3 | CTapOAaBHi yacu, M1 N AOCi CNOCTepIiraEMo B apXiTek-
Typi, AKA MOEAHANa MUCTELITBO MPOEKTYBaHHSA CNOpy-
aw, i 6yaiBHULTBO, 03800NEHHS, TEXHIKY BUKOHaHHA,
BuOIp BigNOBIAHUX MaTepianis, BUBYEHHA IXHbOI Mili-
HOCTI Ta AOUINbHOCTI BUKOPUCTAHHA Y TUX YK iHWKNX
ymoBax. [HwWi BMAW MUCTEUTBa TeX KOPUCTYIOTbCA
TEXHIYHUMU fOocArHeHHAMU. CKynbnTypa BMMara€ Bif-
NOBIAHMX MIACTUYHWUX MaTepianiB i 3acobiB ixHboi 0b-
pPO6KY, My3uKa HeMOXNBa 6e3 BUroTOBNEHHA MY3UUYHUX
iHCTPYMeHTIB, TeaTp noTpebye mexaHi4HWX MPUCTPOIB,
3BYKOBOTO Ta CBITNIOBOrO cynpoBofy. TexHiuHi BUHaxXo-
AN NPU3BENU 4O MOABM HOBWX BUAIB MUCTELTBA — Ki-
Hematorpady, xygoxHbooi ¢otorpadii. ¥ XVII croniTTi
TexHiKa CTana HeBif'EMHOI0 YaCTVHOIO NPOMUCNIOBOCTI
Ta BUHUK HOBUI cnMbBio3 TexHIKM | MACTELTBA — TeX-
HIYHWWA QU3anH.
3B'A30K TEXHiKW i NiTepaTypy 3HaxoguMo uWie y
rpeubKin midonorii, Aka po3nosigae Npo 6ora-kosa-
- nalepmeca Ta BuHaxigHuka [lepana i noro cuHa Ikapa.
BypxnuBuiA pPO3BUTOK TEXHIKW, CNPUYUHEHUN 1T 3nUT-
TAM 3 HAYKOIO, 3aliKaBMUB MUCbMEHHWKIB TeXHIYHUMN
BMHaxoAamu i npobnemamuy Hayku. 3aBasaku, B nepiuy
yepry, Kynio BepHy, BUHUK HOBWUI NiITEPATYPHUIA XKaHp —
» HayKoBa $paHTacTuKa.
TEXHIKA | TPUPOAA
BcTaHOBNEHHA CNiBBIAHOLWEHHA MiXK KaTeropiamn, Tex-
Hika" Ta ,npupoaa” 3anexuTb Bifg Nornaay Ha csit. [pn-
XUNbHUKM TOMOUEHTPU3MY (nioguHa — icToTa BUHATKO-
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N\ Ba i BEpWNTL fONIO CBITY), BBaXaIOTb, WO TEXHIKA — L iIHCTPYMEHT NaHyBaHHA

monm—rm Haj npupogoto. BoHM nepekoHaHi, Wo TexHika AK YacTuHa Lusinisauil

' | KynbTypWu XxapakTepusye CTyniHb NaHyBaHHA JIOAUHN Hag npvpogoio. MpoTk-
BHUKW OYpXIMBOro PO3BUTKY TEXHIKWN TPAKTYIOTb NIOANHY AK YacTUHY Npupoau,
AKa Takox nignarae ii 3akoHam. [ianbHICTb NOAUHM nopyluye 6ioreoleHosN i
BUK/IMKAE HE3BOPOTHI 3MiHM y 6iocdepi. Lli 3MiHM — He Ha KOPUCTb IOAVHN.

HemoXnrBO NOBHICTIO ONaHyBaT NPUPOACIO, BUBUATY 1i Be3KoHeYHe pi3-
HOMaHITTA. Anle 1 HEMOXNMBO LliNKOM BiAMOBUTUCA Bif il OCBOEHHA, XO4a b6 3
OMNAQY Ha WBNAKWA NpUPICT HaceneHHa 3emni. Ha noyatky XX cTonitta Ha
3emni npoxueano 1,5 mnpg. nogen, a HaNPUKIHL CTONITTA HaceneHHA BUPOC-
noy 4 pasw i cknagano 6 mnpg. MartepianbHi notpebu niogcTea 3pocTaoTs. bes
3anyyeHHA TexXHiKW, OCBOEHHA HOBUX AxKepen eHepril, 6e3 mexaHizauii Ta aBTo-
MaTu3auil NpoMUCNOBIX NPOLECIB, HOBOI CUPOBUHN | MaTepianis MOJCTBY He
BOACTbCA BUXUTN.

TEXHIYHWW NPOTPEC.: 3A | NPOTH

HayKoBO-TEXHIYHUIA NPOrpPec 3MIHUB XKUTTA NOAUHU. [ToKpalwmnuca ymosu
npaui, 36inbwunacs 1l NPOAYKTUBHICTL Y CiNbCbKOMY roCnogapcTBi Ta BaXKKKUX i
TPYLOMICTKUX rany3ax 4odyBHOT MpoMMUCIOBOCTI (FipHMYOI, NiCOBOI, OKeaHiuHO-
ro pnbonoBcTBa TOLWO), NpUWBUALINAOCA ByAiIBHULTBO, 3'ABUNUCA HOBI MaTepi-
anu, Meau4yHi npenapartu, 3MeHLLIMNacA AUTAYa CMepPTHICTb, 3pocna TpUBanicTb
XKUTTA, 36iNbLIMNAcA WBMAKICTE OTPUMaHHA Ta 00pobkK iHGopmaUil.

Ane € 1 iHWi HAaCNigKW BiANbHOCTI NAMHWN Ha NnaHeTi: 3abpyagHeHHs CeiToBO-
rO OKeaHy, NOBITPA | BOAW, ,NapHUKOBNI edeKT’, BUpYOYyBaHHAA NIEiB, 3HUKHEHHA
Baratbox BUAIB POC/INH | TBAPWH. CyyacHa eKoNnoriyHa Kpusa =g ..
€ 3BOPOTHOI CTOPOHOIO HAaYKOBO-TEXHIYHOI peBostoLil. f

__HaiBaromiwi focArHeHHs HayKoBO-TEXHIYHOMO Npo-
N rpecy nNpv3Beny go HaAUNOTYXKHILIMX EKONOriy-
HVX KaTacTpod Ha Hal Wi nnaHeTi...
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v HalBigomiworw kucnoTolo € cynbgpaTtHa (cipuaHa) kucnota (H,50, ). BoHa
3aiMa€ neplue micue y CBiTi 3a obcsarom BUpobHUUTBA cepef YCiX KMcnoT —
npnbAKM3HO 160 MiNbNOHIB TOHH Y PIK.

v, Xni6 ximil" — ue Texx cynbdaTtHa Kncnota. Yomy? A Tomy, WO € BeNUYe3Ha
KinbKicTb cpep 3acTocyBaHHA CynbdaTHO! KNCNOTW. JllognHa He MOXe Npo-
XUTK 6e3 xNiba, a ximiuHa NpoMUcnoBicTb — 6e3 cynbPaTHO! KUCIOTH.

v KynopocHe macno — e 3HoBY cynbdaTHa kncnorta. Tak 1i Ha3msanu an-
XiMmikn. Hazga noB’'A3aHa 3 ogHMM i3 NepLlInx MeTogiB OTPUMaHHA L€l KNC-
NOTWU — Cyxolo neperoHkoto migHoro kynopocy (CuSO,«5H.0). Mpwn ubomy
YTBOPHETLCA PigVHa, AKA Haragye COHALLIHMKOBY Of1il0, ane BOHa fyXe He-
Be3neyHa i nekyya!

v Oneym (Big nat. oleum - onia, H,5,0,) - ue Hebe3neuHa GeskonipHa
B'A3Ka MacnAHWUCTa pignHa, pPo3yviH cipyaHoro aHrigpugy (SO,) y be3BoaHIn
cynbatHin kucnoti (H,SO, ). Ha nosiTpi,,AUMATL" | MOXe CIPUYVHATA CUNbHI

oniky. 3aCTOCOBYIOTb AK 06€3BOMKYIOUNI aD0 OKUCTTIOBANBHUN PeareHT.

v HitpaTHa (azoTHa) kncnota (HNO,) 3aiimae apyre micue 3a o6carom Bu-
po6GHMUTBA i 3acTOCyBaHHA. Ha BigMmiHy Big CynbdaTHOI KUCnoTu, Lie — neTka
i HecTiMKa KucnoTa. Y uicTomy BUrNAgi BoHa ,AuMnTh"!, Buginawum dypun
ras’. Tomy nicna Tpveanoro 36epiraHHA LA KMcnoTa XoBTie, OCHOBHUMM
chepamm 3aCTOCYBaHHA HITPATHOI KNCNOTW € BUPOOHMLTBO asoTHMX AO-
6pwuB, NikapcbKux Npenaparis (Hanpuknag, HiTpornilepony), NoAiIMepPHUX
matepianis (HiTpodapbn) | BUBYXOBUX PpeyoBUH — AUHAMITY, Tony (TpoTUy),
NipoKcUiHy TowWoO.

v lloTpannaAwum Ha WKipy, HiTpaTHa KNCNOTa YTBOPKOE XKOBTi NAAMK, AKi
He 3MUBalOTbCA Boaolo. Lle — pesynbrat B3aemogii Kmcnot 3 Binkom LWKipy
(kcaHTONpoTelHOBa peakuis Ha 6inok). 3 Yacom Ui NNAMK 3HUKaOTb BHACI-
[IOK OHOB/IEHHs BepXHixX LapiB Wkipn. bygbTe obepexHi, npautoun 3 Hi-
TpaTHOo Kucnototw!



v CynbdaTtHa i HiTpaTHa — cunbHi kucnotn. OgHak HaNCUbHILLOK KUCAOTOK
€ CyMill ABOX HeopraHiyHux cnonyk: ctubito (V) dnyopuay (SbF, ) i ¢nyop-
cynbdoHosoi kucnotu (HISO,F]). Lis cymiw y 10" pasis cunbHiwwa, Hix 100 %-Ha
cynbgaTHa KncnoTa.

¥ LlapcbKa ropinka” — ue ayxe HebeszneuHa Cymill ABOX KOHLIEHTPOBaHMX
kucnoT — HiTpatHoi (HNO, ) i xnopuagnoi (HCl) y cnissigHowenHi 1:3. BoHa pos-
yMHsAE barato MeTanis, HaBiTb 30M0TO | NNATUHY. XOpUAHa KUCNOTa pearye 3 Hi-
TPaTHOK KUCNOTO, YTBOPIOKYM AYKEe aKTUBHY Pe4YOBUHY — aTOMAapHUIA XNop,
AKWI | ,aTakye" OpOroUiHHi MeTanu,

v CynedigHa KucnoTa, Ha BigMiHY Bif nepepaxoBaHWx Bule KWUCNOT, cnab-
Ka. BoHa yTBOPIOETLCA Mif Yac HacMYeHHA Boan 6e3KoNipHUM ra3om i3 piskum
cneyndivHMM 3anaxom Tyxnnx acupb — cipkosogHem (H,S). CipkosoaeHb Ay»xe
OTPYNHWIA (rPaHNYHO 4ONYCTUMA KOHLEHTpauia B noeiTpi — 0,008 mr/m3). Bmict
y noeitpi noHag 0,2 % uboro rasy BOMBaE TBapPUH NPOTArOM ABOX XBWIVH, a
AKLO BMICT cipkoBogHto 0,07 % — npoTtarom ABox rofuH. JllogmHa B atmocoepi
3 YACTOrO CiPKOBOAHIO BTPAYae CBIAOMICTb i rnMHe. [TOPATYHOK NPakTUYHO He-
MOXNUBUIA. Pa3oM 3 TM, HE3HAUHa KiNbKiCTb CIPKOBOAHIO, PO3UMHEHOTO Y BOAI
MiIHEpPaNbHUX JXXepern, Myni NMMaHiB Ta o3ep (NikyBanbHUX rpasax), CNpUsec Bu-
NiKOBYBaHHIO AEAKNX 3aXBOPIOBaHb, HAaNpuKknag, wkipHux. CynbdigHa Kucnorta
LLIMPOKO 3aCTOCOBYETLCA B aHaNITUYHIA Ximil,

v KapbouatHa (ByrinbHa) kucnota ([H,CO,] abo CO,-H,O) - ue HecTilKa |
cnabka KNCNoTa, fKa Y 3BUYaiHUX YMOBaX Yy UNCTOMY BUFNAAI NPaKTUYHO He
ICHYE, NnuLLe B JyXe Manux KoHueHTpauiax. OaHak, KoXkeH 3 Hac NuB ra3oBaHy
BOLY, HACUUEHY BYINEKMCIMM ra3om nif BUCOKUM TUCKOM. [TpakTuiHo, ue i €
PO3YMH KapBOHATHOI KNCNOTH, OCKINBbKM YaCcTUHA MONEKY BYINEKUCNOro rasy
pearye 3 BOAOI0, YTBOPIOIOUN L0 KUCNOTY. MOKM NAALWKa 3aKOpKoBaHa, y Bogi
NpUCYTHI Monekynu (MoHn) KapbOHATHOT KMCNOTW, AKWO NAALLKY BigkpUT —
KUCNOTa PO3KNALAETBCA | BUAINAIOTECSH Bynbballkm — Le 3HOBY YTBOPKETLCA

Byrnexkucnvn ras (CO,).
<D

'Ak i xnopudHa (conaHa) kucaoma (Bue. ,KOMOCOK’ N2 3/2012).
“flus. cmammio ,Okcudu” 8 ,KOSTOCKY', Ne 5/2012.

Hani 6yoe.




MIKPOCBIT

ApvuHa KonicHuk

HayKa i mexHIka

MIKPOCBIT y POTOBIN
NOPOXHMUHI AIOAUHM

v -

U momna nodawuriin mixpodu € powi?

HaneaHe, B1 Baunnn peknamy 3yOHMUX NacT, B AKIN pO3MoOBiJaETbCA NPO Mi-
KpocKoniuHi icToTi Ha 3y6ax? Tofi BM 3HAETE, WO Y POTOBIA NOPOXHWUHI NOAUHN

KNBYTb bakTepil.
3BUYANHO, TAKUM CMNO-
cobom, AK MoKasaHo Y
peknami (man. 1), bes-
nocepegHbo nobaunTn
6akTepii He MoxHa. [ins
Uboro noTpibHi credi-
anbHi  36iNblWYyBanbHi
npunagn — MikpockKonu.
OauH 3 nepLiosigkpu-
BaYyiB MiKpocBiTy', AHTO-
Hi BaH JleBeHryk, came 3a
AOMOMOTOK  BRlacHopyY
CTBOpPEHOro Mikpockona

Man. 1. Peknama 3y6Hol nacmu
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nobaume HakTepii, AKI MalOTb Take He3BUYHE cepeaoBu-
e XUTTA — POTOBY MOPOXHUHY NognHn. JocnigHnK
nucas:,[JJo meHe 3aBiTanu bnaropoaHi famn, AKUM Kop-
TiINO MOAWBUTUCH HA ManeHbKUX 3MIAOK Y KpaniauHi
ouTy. Lli 3MinKn Tak Bpa3unu AesKknx gam, Wo BOHM No-
KNANUCb HikonW Ginblue He KywTyBaT ouTy. Ane wo
6 BOHW CKa3anwu, A0BiAaBIWNCH, WO B HaNbOTi IXHbOrO
3yba Taknx icToT Binblue, Hix nogen y koponiscTsi?”

Micue ocnobnoi nponucku

BusABNAETLCA, HalLa POTOBa MOPOXKHUHA — Lie CNpaBXHin BCecsiT ana pi3-
HOMaHITHUX MiKpoopraHiamis (GakTtepii, gpixaxis, HannpocrTiwwmx). Came TyT
CKNanucs ifeanbHi YMOBW ONA iXHbOrO PO3BUTKY: € MOXKWUBHI peyoOBUHW, TENNO,
BONOra, CNPUATAMBA KNCNOTHICTL Ta iH. lNcye igeanbHy KapTuHy cnnHa. BoHa mae
aHTnbaKTepianbHi BNacTUBOCTI, 60 MICTUTL Taki pepmeHTH, AK NTianiH, Nisounm,
NepoKCKasy, a TakoX cneundiyHi 3axncHi 6inkn — ceKpeTopHi iIMyHOr00YNIHN.
OToX, 3a CBOE MicLe nif nigHebiHHAM Mikpobam Tpeba 6opoTucs!

Cepep MikpobiB y pOTOBIVI MOPOX-
HUHI € NOCTIKHI XUTeni Ta IMMIrpaHTy
3 [HWKX Micub opraHizmy (Hanpuknag,
3 HOCOIMOTKK) i 3 HABKONMULWHbLOTO Ce-
pepoBulLa. Ha KoXXHOMY KBagpaTHOMY
MINIMETPI TKaHUHWU Wik, nigHebiHHA,
A3KKa, B Nia'A3MKOBNX CKNagkax, y Ku-
LUEHAX ACEH XNBe Benvn4yesHa KinbKicTb
MiKpOCKONIYHUX icTOT (Man. 2).

Hanbinblwe MikpoopraHiamiB €
Ha noBepxHi 3yba y nunkin TOHKIN
nnisyi —3ybHoMy HanboTi. B noro yTeo-

Man. 2. bakmepil Ha cnusoaiti 06010HY A3UKG
{thomo Steve Gschimeissner)

PEeHHI ro/ioBHy porb Bifi-
rpatoTe GakTepii poto-
BOI NOPROMXHUHK {Man. 3).
Lli mikpoopraHismm ne-
PETBOPIOIOTL BYrnesoaun
Ha CU3UCTI PEeYoBUHN.
Hanit yTBOpIOETHCA Ne-

PEBaXHO B TUX MICUAX, A e
[e nerwe nNpuKpinuTrCA Man. 3. Mixpoopzarizmu 3y6rHozo Haneomy (A), ixHa
enekmpoHHO-MiKpockoniyHa pomoepadis (b)

' Konocok’, Ne1i2,2012p.
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GakTepiam: y AMKax, Mix 3y6amu, mix 3y6amn i AcHamu. Bil 3abe3neuye cepego-
BYILLE ANA POCTY | PO3MHOXKEHHA MIKpOOpPraHi3miB. AKLLO 3y6GHWIA HaniT WoaeH-
HO He BUAANATY 3a AONOMOTO 3yOHOT WiTKK Ta 3yOHOT HATKW, BiH NOLLIMPUTLCA
Ha 3ybwu i AcHa Ta npu3sede 4o IXHbOro 3ananeHHs.

LLlo6 nocenutica y poToBili NOPOXKHUHI, BakTepii NpUKPINAAITLCA 4O Mo-
BEPXHi cnu3oBoi 060n1oHKKN poTa abo Ao 3y6ie (Man. 4). Ane He Bci Mikpoopra-
Hi3mMn Ha Ue 3aaTHI. [lo nosepxHi 3y6a nerko npukpinnoTbes Ti 6aktepii, K
MaloTb crelianbHi npuctocyBaHHaA. [1OTIM 4O TXHIX KNITWH YinnATLCA iHWI Hak-
Tepil. Tak yTBOPIOETLCA 3yGHWUIA HaNIT, O CKNazy AKOro BXOAATH KMITUHW MiKpO-
OpraHi3miB, MPOAYKTHN iXHbOI XUTTELIANBHOCTI, KOMMOHEHTW CITVHMU.

Ak BauuTe, NpeAcTaBHUKM MIKPOCBITY POTOBOI MOPOKHNHM MOXYTb , TOBapW-

1 wysatn’. bakTepil Koone-

9 se PYIOTBCA ANA BUKOPUC-

— C' V& 'Eaxmepﬁ;nxf TaHHA MOXWUBHMX peyo-
? LY Wad KpinAAmBca BUH, AIKi BOHU HE MOXYTb
- . 00 iHWwuX nepepobutn NOoAUHLI;
._1‘,' : f ] &N | MIKPOOPRGHOMIE  of 3 Ly, /AKI SgaTHi Py

R XaTnca,  nepemiwatoTb
i Ha cobi cniBmewkKaHUiB,
| 3 It . o AKI UbOTO HE MOXYTb
akmepit, Ak ; .
; g )' T8 | npukpinmoilomecs  POOUTN. - MikpoopraHis-
.,,( ol | donosepxHizy6a MW POTOBOI MOPOXKHUHM
S (,%. "x, “ | pasom 3r?,!)(l.‘IIJ.I,¢I’:IIOTb CBOO
A e A TEPUTOPIIO Bif UYKUH-
LS 2 Ui - 6aKTepiit 3 iHLWMX
MiCUb OpraHiamy nwoan-
Masn. 4. ,Kynka” mikpoopaariamis Ha nogepxri 3yba HN abo 3 HaBKOMULWHBO-
ro cepegosuwa. OT aki monogui! Ane He byaymo int3in. AK i B Hallomy CBITi,
MK MIKPOCKOMIYHUMW MELLKaHLAMMN POTOBOT MOPOXKHWUHU ICHYE KOHKYPEHLiA i
aHTaroHi3m. bakTtepii KOHKypyIOTb 32 MiCUA NPVKPINIEHHS, MOXUBHI PEYOBMHY,
yTBOPIOIOTb CNONYKK, Hebe3neuHi Ans CBoiX KOHKYPEHTIB.

I/
Jyciinna ., naceienns
100 TPUNBbIOHIB KNITUH MIKpOOPraHi3mMiB HacenalTb NIDACLKMIA OpraHiam, Yye-
Hi nigpaxysanu, Wwo Ha 1 KNiTuHy nloguHn npunagae 10-100 MikpobHWX KNITWH, 3
HUX noHaa 20 % — MIKPOOPraHi3Mu, LLO XKNBYTb Y POTOBIN MOPOXKHMHI. B LiboMy
CepeaoBULLi »NTTA BUeHi BUABUNK noHag 100 BrAiB MiKpoopraHiamie, a B 1 mn
CNUHKU MicTUTbEA noHag 10° MiKpobHKX KiK. 3 ornAay Ha Taki undpu BapTo 3a-
MWCJIUTUCE: MOXKE Lie MU — MaKpOCKOMIiYHI crniBmeLlKaHLi Mikpo6is, a He HaBnaku?
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Ak mu BXe rosopwunu, Barato
NpeacTaBHUKIB MIKPOCBITY POTO-
BOI MOPOMKHUHW 3HAXOAATbCA B
3ybHomy Hanboti. Maxke 70 %
horo o6’emy cknagarTb came Mi-
KpoopraHi3mu, a s 1 Mr cyxol Macu
3yBHOro HanboTy € npubnusHo
2,5:10% MIKpOBHUX KNiTKH.

Ponb MikpoopraHiamis, AKi
KMBYTb Y MOPOXHWHI pOTY NlloAN- :
HW, HeoAHO3HauHa. BoHmn 6epyTb Man. 5. bakmepii pormosol NOPOXHURU — KOKU
y4yacTb Yy TpaeneHHi DKi, CUHTe3i BiTamiHiB, NO3UTUBHO BMANBAIOTb HA IMYHHY
cUCTEMY NIOAUHU, € aHTaroHiCTaMn NaTtoreHHWX NpPeacTaBHNUKIB, AKI BUKMNUKaA-
HOTb 3aXBOPIOBaHHSA. BogHouac, cepea HUX € i Taki, AKI yTBOPIOKOTb KUCNOTH, LLO
PYWHYIOTE TBEpAi TKAHWHW 3y6a | CNpUUYNHAITL Kapiec. [leaki MikpoopraHiamu
BUKNUKAKOTb 3aXBOPIOBAHHA.

- - F/4
Cycigi€ imheda snanin € , o0duununs

HanuncenbHiwmmn GakTepiamMn, WO HacensawTs POTOBY MOPOXKHWUHY Nio-
OUHW, € KOKK (Man. 5). Y poToBiil NOPOKHWHI JOPOCNOl NIOANHN 3HaXOAATLCA
CTPENTOKOKN, NakTobakTepil, BennoHenn, canpodithi Hencepii, bakTepoign Ta
KopuHebakTepii (Man. 6). TyT *K1BYTb TakoXK TREMoHeMu, ApixaKonogdioHi rpvdn,
aKTMHOMILIETW, MiKonnia3muy, eHTepobakTepil Ta iH. 3Byyatb Ui, Npi3BuLLa” gyxe
Cepuro3HO, YN He Tak?

KoxeH Bug mikpobis ,06n100yBaB” cobi neBHe micue y poTOBi NOPOXKHUHI.
Streptococcus mutans i S. sanguis HaMvacTiwe KpIiNNATLCA Ha 3ybax, S. salivarius
3HAXOOSATLCA MNepeBaXHO B CAWNHI i
Ha NOBEpPXHi A3WKa, S. mitis nokani-
3YI0TBCA Y LWIIUHAX MiXK ACHaMWK | Mo-
BepxHer 3yba. bakTepii S. mutans i
S. sanguis NOCeNATLCA B POTOBIN
MOPOMKHUHI TiNbKN TOi, AKWO B HiK
€ nowkogxeHi 3ybn. Crpentokoku
YTBOPIOOTb CAU3UCTI PEYOBUHWN |
CNPUUNHAITE Kapiec.

Y NOPOXHWUHI poTa 310POBUX NI0-
feil Takox € barato BakTepin pogis
Veillonella, Corynebacterium.

Man. 6. Mikpocnopa pomosol hOpoKHUHU
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Kapiec ( K°
Kapiec — HainowwupeHiwa xeopoba 3y6is (Man. 7). KUcnoTu, Aki yTBOPHOOTL-
ca BakTepiamu, NOLKOAXKYIOTb 3yOHY emalib, PYNHYIOTb AEHTUH, i Y 3ybi yT80-
PIOETBCA NOPOXKHMHA, Y Hel NOTpanifiTb MIKPOOPraHi3My, AKI He fnLe Nocu-
NIOKTh PYHYBaHHA 3y6a, ane MoXyYTb NOLWKUPIBATUCA MO BCbOMY OpraHiamy Ta
CNPVMMHATY iHPeKLiNHi 3aXBOPIOBaHHA.

Man. 7. Mocnidosri emant po3sumky kapiecy

Tinzigim — ue nouaTkoBa (a3a 3aXBOPIOBAHHA ACEH. IXHE 3ananeHHs cnpu-
UMHAKOTL HaniT | BakTepii, HaKonuueHi Ha Kpato AceH (Man. 8). KNiHiuHi 03HaKK
FiHriBITY — NOYEPBOHIHHA, HAOPAK | YYTIMBICTb ACEH, AKI MOXYTb KPOBOTOUUTH
nig Yac unweHHs. Lle 3axBopioBaHHA MOKe BMPOAOBX baratbox poKis He BuW-
KNuKaty 6onboBuvx BiguyTTiB. LLLo6 BUABWTK ioro, Tpeba 3BepHYTUCA A0 CTOMA-
Tonora. AKLIO TiHTIBIT He NiKyBaTK, Y XBOPOTrO MOKe PO3BUHYTNCA NapoAoHTHUT,
3Ha4YHO Cepro3Hilua cTagia iHpeKUil Ta 3ananeHHA ACeH.

.

f\i\#\&‘ah

Marn. 8. 3ananeHHa AceH, chpuduxere bakmepismu | HAKONUYeHHAM HaNbomy

O3Hakv napodoHmumy — Le HafABHICTb Ha ACHaX BUPa30K, BiAlWapyBaHHA
sceH abo ixHe ocigaHHsA, BTpaTa abo 3MiHa NONOXeHHA 3y6iB, Byab-AKi 3MiHN y
MPUWKYCI, @ TaKoX HeNpUeEMHUI 3anax (npucmak) B poTi. HewwogasHo yueHi B~
ABUN 3aNIEXKHICTb MiX MAaPOAOHTUTOM i AEAKUMU CUCTEMHVIMI 3aXBOPIOBAHHA-
MK (iHcynbToM, fiabeToMm i cepLeBo-CyaANHHIMA xBopobamu), AKI € roNOBHUMUN
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MPUYNHAMKN CMEPTHOCTI i YONOBIKIB, i XiHOK. OTOX,
BflacHVKa 3aHegbaHnx 3y6iB MOXyTb YeKaTu Benu-
Ki HEMPWEMHOCTI.

Podu ue npabutono!

3axBoptoBaHHA 3y0iB | ACEH MOXYTb OyTW
CNPUYMHEHI HeaoTPUMAHHAM ririeHn po-
TOBOI NOpPOXHUHW. LLlo6 3anobirtn po3su-
TKY Kapiecy Ta 3ananbHWUX npouecis B ACHaX, NOTPIOHO LWOHaNMeHLWwe ABIYi Ha
[leHb UNCTUTK 3yBun. Bubepu 3yOHY LWITKY 3 CUHTETUYHOI, HEBUCOKOIO 11 Heryc-
TOI0 WeTUHOH. [1nA aiTei Bikom 2—12 POKIB rosoBKa LWiTKA Mae YT 3aBAOBXKKN
18-25 MM i 3aBLUIKPLIKK 7-9 MM, Ans gopocsiol NioguHu — 23-30 Mm i 7,5-11 Mm
gignosigHo. Micna unweHHa 3y6iB 3yOHY WITKY peTefibHO NPOMUIA Nif CTpyme-
Hem Boaw | 3bepirai y cTakaHi weTtnHoo goropu. LLoTmkHA ononickyn WiTkKy
KUN'ATKOM, pa3 y TPU-YOTUPUK MICALT MIHAN TI.

Man. 9. Ak npasuibHo Yucmumu 3ybu

YucTb 3y6u TaK, HibW 3MITaEW 3 HAX HanIT, CNPAMOBYIOUN LUETUHY LITKW MNig
roCTPUM KYTOM A0 HUX. [lobpe ounwian npomixkku Mix sybamu (man. 9). Pyx LwiT-
KW y BEpXHbOMY pAgi 3y6iB — 3BepXxy BHU3, Y HUXHbOMY — 3HU3Y BBEpX. MKyBanb-
Hi NoBepXHi 3y6iB BEPXHBOI Ta HVXKHBO! Wenen ovunLLyin obepTanbHUMK pyxamu
WiTKK, WETUHY CNPAMOBYIA NEPNEHANKYNAPHO A0 HUX. YncTb 3ybn 2,5-3 xBu-
nuHw, 60 TinbKky Yepes 30 C NOUYNHAETBCA B3AEMOAIA NACTK i3 3yOHUM HanbOTOM.

Oo6pe nounctunn 3y6u? Monogui! He Bci mikpoopraHiamn 3Huwmnn? He
CTPALIHO, agyKe cepen HMX € N KOPUCHI — TakKi, WO 3yNUHATb MPOHUKHEHHS
WKIiANMBIWWX MiKpoopraHi3mie. HeBnuHHa 6opoTbba 3a BUMKMBaHHA TpU-
BaE Y TBOI POTORIN NOPOXKHUWHI. Tenep T Npo Hei 3HaELL.

-




Xusa npupoga

| IpuiHa Micynivcebka

1IGBOS 8 IELIIOTO
{ Hor,ﬂﬁ@g Ha wo pospaxoeye kpacyHs, konu su-

6Upae HamMUCTO, MOMaZY YW HOBY CYKHIO?
» % _ 3po3ymino, BOHa xo4e NpuBepHy T A0 cebe

+4 -,1‘1,1| ysary. B ,amypHux”’ cnpasax TBapvHN TaKoX

noKnaaawTbca He nuiie Ha 3anax'. Jlobos
3 MepLIoro norasgy npougitae i y LapcTsi
TBapuH. BOHM Tex HamaraloTbCA MaTh 3ana-
, 3% N | MOpouUnVBWIA BUrNAL, WO CNPaBUTU He3a-
ByTHE BpaXkeHHA Ha NapTHepa.

Oeski TBApUHM W oKpemi iIXHi ocobu-
HW cnpaBgi HenoBTOPHi. [MpuMipom, He-
Mae gBox 3ebp 3 0AHAKOBUMUN CMY>KKaMK |
ABOX MaBYKiB-XPECTOBWKIB 3 OfjHAaKOBMMK P
ManoHKamn Ha depesuAax. [na HaraTbox {
TBApWH XapakTepHWA CTaTeBUW [UMOp-
¢izm - camui | camkn cyTTEBO Bigpi3HA-
KOTBCA 3a 30BHILWHIM BUrNAAoM. |, HaBnaku,
TPANNAKTbCA TBAPUHW, CTaTb AKNX MOXKYTb
BU3HauMTK nuwe daxisui npu AeTanbHoMYy B8
ornsigi. NMorogbtecs, He obi3HaHiA y Biono- iy
FiYHWX TOHKOLWAX NANHI CKNagHO BU3Ha-
YUTK CTaTb ronybis, COB TOLO.

% A
.

AR -
|

YYQECA NPUPOAM

"Mpo no60o6 3 nepLiozo NGHIOXY HUMaAu y XypHasni
+KOJTOCOK’, Ne4/2012.
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OOPMU = MOPOU

Y nepeknagi 3 rpeubkoi MOBI AUMOP®I3M NepeKknagacTbea Ak ,4si popmu’”,
MeBHW B (44 O3HAKA) OPraHi3MiB MOXYTb iCHYBaTL Y BUrNALI [1BOX, 30BHI Bif-
MiHHVUX POpM, AKI Ha3nBawTb Mopdamu. iumopdism € pisHOBUAOM MONIMOP-
dismy (,noni” — 6arato). Hanpuknag, ana 64kin xapakTepHuiA CTaTeBuiA noni-
mopdi3m. Y HUx € Tpu pi3Hi dopmu 0CoBUH — TPYTHI (camui), poBoui 6axonu
(HepoOPO3BUHeEHI camkn) | MaTkK (camKu). Y ntoaein Mu po3pisHAEMO ABi CTaTi —
yonoBiuy i xiHouy. BinbwicTb TBapWH, AK | NIOAK, TEX MatoTb ABi cTaTi. Mopdo-

” NOTIYHI BIAMIHHOCTI MiX cTaTamK ByBatoTb NepBUHHUMY (MatoTb besnocepenHe 3
" BiAHOWEHHSA A0 PO3MHOXEHHH) | BTOPVIHHUMM (Hanpwuknap, gonomararoTb 3Ha-
XOAUTI NapTHepIB). Y MOHOraMHIX TBapUH cTaTeBuil AUMopdi3m (3a BTOPUHHU-

MW O3HaKamMm) BUPaXKeHUin MeHLue, Hixk y noniramHux. Hainbinoiwe mopd matoTb
CYCMiNbHI rpynn Komax.

PO3ITYCTUAU XBOCTH

, Po3nyckaloTb XBocTH' — Tak My rOBOPUMO NPO NIOfei, AKi XOuyTb 3aTbMa-
PUTK IHLIX CBOIM BUMAAZOM. A Niagrneninv niogn Taknx eneraHTHMX KpacyH4u-
KiB, AKi PO3NYCKaKTb XBOCTU, cepen nTaxis. Lle — nasuui. Camui naBnyis mawTb
Haf3BUYaAMHO Kpacuse Nip’a Ha XBOCTI, @ CaMKN — Hi.

Cepep TBapWH NEPEBAKHO Camui MaloTb OCODNMBI MPUCTOCYBaHHS, AKUMM
HaMaralTbCs BPa3nTh camuLiio Y nobopoTuca 3a Hel i3 cynepHukom. Camuis
neea un 6abyiHa M NIETKO BMI3ZHAEMO 3a rPUBOIO, Y CAMLiB ONEHEBUX € pOry, i
camLii iIHAINCbKMX CNOHIB KPacyoTbcs BUBHAMM, @ MOPXKIB | KabaHiB NpUKpaLlla-
loTb ikna. Camui 6araTbox NTALWOK € CNPaBXHIMK YenypyHamn. XTO NMNsMKOIO
NPUKpaLLeHNIA (CHIrypi), XTo uybumnkom (OMenioxu, Yanku), XT0 BUPIZHAETHCA
AVBOBMKHIM 3abapBneHHAM (dpazann).

[10 BTOPMHHUX CTAaTEBUX O3HAK BiAHOCATb TAKOX JEMOHCTPALINHY NOBEIHKY \
TBapuH, 30Kpema — HasBHICTb 0COBNIMBUX NiCEHb, PUTYanbHUX TaHLiB TOLWLO.

Mpu noniaHapii (caM1uA CNapOETLCA 3 KiNbKOMa caMLAMM) CaMKa Mae Binb-
Wi po3Mmipu, HiXK camelp, Ta ACKpaBsille 3a Hboro 3abapsneHa. Y camys, Hasnakw,
mackyBarnbHe 3abapsneHHs. BoHo fonomarae camuesi ybesneynT CBOE XUTTA "’
| Kpalle BUKOHyBaTu ponb 6aTtbka: 6yaysatul rHi3fo, HacuaXkysatu snus, nikny-
BaTUCA NPO NOTOMCTBO.
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MOB AO LIAIOBY, BBPAAACA T H APHHA

Aeski TBApPWHU MaloTb ACKPaBWIA BUrNAag nuwe nig vyac wnbHoro
nepiogy. Lle — cBoepigHi XMTPOLLi, afe SCKpaBa 30BHILHICTb € NO-
MITHOIO He nnLle AnA 0cobunH NPOTUNEXKHOI CTaTi, ane 1 ANa BOPOriB.
Tomy Hiyoro 3aBUin pa3 3sepTaT Ha cebe yBary i pusnKyBsati CBOIM
e3LiHHUM XUTTAM.

Ho Taknx XUTpyHiB-yenypyHiB HaneXaTb Kauku. Y cenesHiB y nepi-
Ofl PO3MHOXEHHA HabaraTo NOMITHILWI ,A3epKanbua” (ACKpaBsi NAsMKU
Ha Kpunax) | Wwanoyku. ickpaBum nip’AYkoM BOMpPaKOTbCA camui Te-
TePYKIB, CUHbOLININOK, CKeNApiB CTPOKaTUX, Kocapis, NobepekHIKIB
MOPCbKIX, YanoK. Yanni Ta nipHuKo3u o ,wnioby” BigpolwyoTs uy6-
YMKW, @ Y HanoK y Len nepiod 4ybumkn BUAOBXKYOTLCA.

it 4

LLlo6 cnopobatnca ,HapedeHin’, Kynukun 6puxadi BigpoLLyTh Ha

Wi i ronosi gosre nip'a (,Komip”i,ByWwKa”), a "ncMHKKA cnepegy ixHbo!

ronoBu HabyBaloTb XOBTOrO | YepPBOHOIo KoMbopiB. Konu 3aBepiuy-
€TbCA NEPIo] PO3IMHOMEHHS, camMLi NepecTaloTb YenypuTuca i CtTarTb
noAibHi o camok.

AK e y TBapMHHOMY CBITi BUHMKNa Taka 0CcobNuBICTb — pi3Ha 30-
BHILIHICTb Ta 1l 3MiHa?

CTATEBUIT AOBIP

Craresuit go6ip € ogHum 3 npuknagis npupogHoro Bigbopy. B
NOro OCHOBI NeXnTb KOHKYpeHUia (6opoTbba 3a cTateBoro naprHe-
pa). lNpoTtarom Tprveanoro nepiogy iCHyBaHHA BUAY NOTOMCTBO AaBa-
NN Ti 0COOUHW, AKX NapTHepu BUOUpanu Ana cnapoBaHHa. Pucn, aki
BNAMBanu Ha B1bip napTHepa, 3 YacoM CTaBanu ACKpaBgille Bupaxe-
HUMW. Y TBAPUHHOMY CBITi NMepeBaxHO 0COBWHW *KiHOYOT cTaTi € 0b-
MEXEeHUM pecypcoM Ana YonoBsiyol. Y npoueci po3MHOMEHHA ofHa
CamKa He MOKe 3aMiHUTW iHLLY, | TOMY BOHM MeHLLUe NigNAraTb MiHAn-
BocTi. Ocb YoMy camMKin 3[INCHIOTb cenekuito (Binbip) camuis. OanH
camellb MOXe CnaplBaTUCA 3 KilbKOMa CamKamu, TOMY eK3emnaap,
AKUI 3 AKUXOCb NPUYNH HE NIAXOAWTbL ANA CNaploBaHHA, Terko 3ami-
HIKOETBCA Ha iHWWA.

3a AKUMK XK O3HaKamu CaMKu BUBMpatoTb camuis? 3po3ymino, Wwo
Le KOPUCHI AN BUAY O3HAKW, adke Bid CUNbHOrQ, BENUKOro, BUHaxia-
nuBOro camusa byae BUTPUBane Ta KOHKYPEHTO3/1aTHe NOTOMCTBO.

CyyacHi eTonorn BeaxatoTb, wo i novytra ,obosi” Ta camono-
KEPTBW, | HABITb WOBHI pUTYanu € HacnigKkom cTateeoro fobopy.
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LCOH AITHBOI HOYT"ABO AIOBOB CAITIA

Maiixe wekcnipiscbki NPUCTPACTI PO3IrpyloTbCA Ha NICOBUX
ranasuHax. Bu uynn, wo KoxaHHA 3acninnwe? Ocb Bam nNpuknaj
Takoro 3acninneHHs y npupogi. OaHak, Nnpupoga — NOHATTA Aye
baratorpaHHe. Komax, Hanpuknag, ,3acninniots” opxigel oppu-

CW. YueHi TaK ix i HasBanu — ,KomMalunHi”. Tpu 3 yoTUpbOX odpucis, |

AKI pOCTYTb B YKpaiHi, MaloTb Taki Ha3su: Oppuc 60K010HOCHUU
(Ophrys apifera Huds.), O. redzerocHudl (O.s oestrifera Bieb.) ma
0. komaxoHocHut - (O. incectifera (L.).

+AomallmHi” opxigel BBOAATL B OMaHy nue camuiB Komax,
afxe came camui 3annaoTb KBITU odppucis. Lii KBiTM npusabnio-
OTb NNLEe camLiB nesHoro Buay abo pogy komax i pobnsaTh e 3
PaHTasieto - IxHi KBiTW iMiTyI0Tb dopMy, 3abapeneHHs i 3anax ca-
MOK Lx KoMax. O6aypeHnin cameLlb NeTUTb Ha 3anax $epomoHiB
CaMKN, 3HaXoANTL KBIiTKY, NodibHy Ao cBoei obpaHui, i cigae Ha
Hel. A KBiTaMm nulle Lboro 1 Tpeba — [0 rosoBN KOMaxu pas... i
NPUKNEITLCA Napa NoniHiiB (Miweykis 3 nunkom). JIiTHbOT Houi”
4n nak ,NiTHboro AHA" noboB byBae CNinow: Hamaralyuch cna-
PUTLCA, CamLii NePEeNiTaloTb 3 KBITKW Ha KBITKY i 3anuioloTb KBiTK
odpUciB. 3PELLTO, BOHU PO3YMIlOTb, O KBITW KEMKYIOTb 3 HUX, |
BIANITAKOTb reTb, BUKOHABLUW BaXKMBY MICil0 — 3anWUNeHHs, a, Big-
NOBIAHO, | 30epexeHHA PigKICHUX YePBOHOKHXKHUX opXigen. A
opxigea HeBAOB3i AacTb NNoAU ,0BMaHYTOro KoxaHHA" — B OfHIN
KBITOYLI yTBOPUTBLCA A0 12 TUCAY HACIHWH.

3 PAHTACTUKU

[1ekcnip mir 61 nozasgputi npupoai y BUradyBaHHI CIOXKeTIB.
lMoroabTtecs, BUHaxXianMBi NacTkv, AKi opxigel BNaWTOBYOTL KOMa-
Xam, Nerko KOHKypyoTb 3 croxeToM komegii ,CoH NiTHboT Houi".

Haw npasaMBuiA CIOXKET MW MiArNeAINA Ha NicoBil ranABUHI, To
1 3@BEPLIMMO MOro Tam B Ayci GaHTaCTUUHOIO GONbKAOPY.

- Orisipynobos 3 nepworo nornsagy, — 06ypeHo A3U3KoTIB

? obaypeHuin regsb.

— He Bip 04yam cBoiM, He Bip 04am CBOIM, — XMXOTINW NYCTyHM

~ enbdu, 3axonI0UNCL BUHAXIANVBICTIO CBOIX ynobneHnx opxi- %

aewn.
JIiobo8HUM BUKPYMACAM Wi HE KiHeub.
Hani 6yde.
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Knacuuna i3rKa 1 aCTPOHOMIA HE MOXKYTb NOACHUTI BUCOKY IyCTUHY Binnx
KapnukiB. Taki NMOACHEHHS MOXNWBI NuWe B paMmkKax KBaHTOBOI MeXaHiku.
Y 1926 poui A. Qaynep y crtatTi ,LinbHa matepia” nokasas, wo ana 6invx
KapaukKiB rycTuHa | TUCK PEYOBMHW BU3HAYalTbCA BNACTUBOCTAMMU
ocobnuesoro cTaHy martepii, AKUA TeopeTWyHOo nepeabauvs BUAATHUN
iTaninceknin Gisunk E. @epmi, — BUPOQKEHOTO ENEKTPOHHOrO rasy (depmi-rasy).

HacTynHUM eTanom y MOACHeHHI npupoaun Binux Kapnukie ctann poboTu
A. Openkena i C, Yanppacekapa. ¥ 1928 poui OpeHkens 3a3Haums, Wo A1
Binux Kapnukie iCHYE BEPXHA MeXa Macu, agxKe rpasitTauivHi cunm npoTngioTb
TUCKY eNeKTPOHIB pepmi-rasy, i HaCNigKoOM Takoro ,NPOTUCTOAHHA" € ICHYBaHHA
JeAKOro 3HaYeHHA Macwu 30pi, NPW AKIA BOHW BPIBHOBaXkyTbCA. OCKINbKN
rpaBiTauifiHi cunn 3anexartb Big Macy CWIbHIWE, HiXK rnepenag TUCKY, Npu
36inblieHHi Mack 6inoro Kapnvka noro pagiyc 3meHwyeTtbcA. B 1931 poui
YaHgpacekap y poboti ,MakcumanbHa maca igeanbHoro 6inoro Kapnuka”
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0b4YKMCAMB 3Ha4YeHHA BEPXHbOI Mexi mac 6inux kapnukis (Maca YaHgpacekapa).
bini Kapnuku, aki MatoTb Ginblwy macy, € HeCTINKUMK i MOBWUHHI CTUCKATUCA
nig BNNVMBOM rpaeiTauii. YncenbHe 3HadeHHA Mexi YaHapacekapa gna 6inux
Kapnukis, fKi noBinbHO obepTaloTbCA, AopiBHIoE NpubnusHo 1,4 macn CoHuA
(3:10°° kr abo mawxke 450 000 mac 3emni).

AKPEIIH HA BIALI KAPAWMKW B

3opi pizHUX Mac Y NOABINHUX cuCcTemax
eBONIYIOHYI0Tb NO pi3HOMY. binbu
MacUBHWI KOMNOHEHT eBOJIOLIOHYE LWBK-
Alle i Mo¥e nepetBopuTUCcA Ha 6inoro
Kapnuka, y TOM 4ac AK MEHLW MacuBHWUK
BCe We nepebysBa€ B ,HOpManbHin" popmi
4YepBOHOrO riraHTa. binun kKapank cBoOiM
NOTY>KHUM rpaBiTauiiHMM Nonem, HeHaue
NOPOXOTA, BTArYE peYoBUHY,po36yxnoro”
YEePBOHOrQ riraHTa i B AEAKWA MOMEHT
yacy NoOUVHaETbCA akpeLuia — nagiHHA uiel
PEeYOBMHN Ha MOBEPXHIO 6inoro Kapnvka

(man. 1, 2). AkpeLia Ha 6ini Kapnuku, wWo " Man. 1. 3winra 30ps Mipa
MaloTb CUNbHE MarHiTHe none, Npu3BoanTb (o Kuma) 8 ynempadionemosomy
Ao reHepauiT BUMNPOMIHIOBAHHA N1a3Molo B dianazoHi. BudHo akpeuitiHutl
NPUNONAPHUX 06NacTAX MarHiTHOro Mons 4XBICM', CNPAMOBAHLIL 6i0 OCHOBHO20

KOMNOHEHMA — YePBOHOZO 2ieaHMa 0o
KOMnAaHbUoHA — 6ino2o Kapnuxa

Kapnvka B PpeHTreHiBCbKOMY
nlanasoHi.

Akpeuia Ha 6ini kapnnkn
6araToiHaBOAEHbPEYOBUHN
NPU3BOANTE JO MOrO HaKo-
MUYEHHSA Ha NoBepxHi (Wo
CKNafJaeTbCA MNepPeBaXKHo 3
renito) i po3sirpiBaHHA
Ao  Temnepatyp peakuil
CUHTE3Y reni. Y Bunagky
TennoBOi HecCTIMKoCTi ue
NpU3BOAMTL [0  BUDBYXY

Man. 2. Akpeuis peyoslHU YepeoH020 2f2aHma Ha
nosepxHio 6inoeo kapnuka (arimayis) 23 :
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6inoro kapnuka (man. 3). CnocTepiraetbca pigKicHe Ta AyKe LliKkaBe 3a CBOEH
¢piznkoto ABuLle — cnanax HagHosoi Tuny la'.

Man. 3. AHimavis aubyxy 6inozo kapnuka

EBOAIOIIIH BIAVIX KAPAWKIR

bini Kapnukn noynHaloTL CBOK EBOJIOLIKD AK OroneHi Afgpa 4YepBOHUX
FiraHTiB, WO CKMHYNW CBOK OBONOHKY, TOBTO AK UEeHTpasnbHi 30pi MONOAMX
nnaHeTapHUX TYMaHHOCTeN.

Temnepartypa noBepxHi Hanbinbl rapaYyMx monoaunx b6inux Kapnukie gyxe
BMWCOKa — noHag 700 000 °C. OpHak
BOHA JOCUTb LIBWAKO CMNafja€ 3a paxy- st
HOK BUNPOMIHKOBAHHA 3 MOBEPXHI. Taki 0.1-20 kaV
nyxe monopgi 6ini kKapnuku cnocrepi-
ralTbCA B PEHTreHiBCbKOMY Aiana3oHi
(NpMKNagom € cnocTepexeHHA Ginoro
Kapnuka HZ 43 cynytHukom ROSAT).
TemnepaTtypa noBepxHi Hanbinbl xo-
noaHux 6inux kKapnukie — NPMbNMU3HO
5000 °C.

Bini Kapnuku He MalTb BNACHUX
TepMOAAepHUX gxepen eHepril. BOHU
BUMPOMIHIOIOTb 3a pPaxyHOK CBOro
Tenna, MOCTYMNOBO OXONOAXKYKOTbCH,

cxel ‘TloknagHiwe Nnpo HagHOBI My NNaHyeEMo po3nosicT B OQHOMY 3 HACTYNHUX
2!* Yucen xypHany.
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TOMY TXHA CBITHICTb 3aneuTb
Bif BiKy. BpewTi 6ini kapnuku
MepeTBOPIOTLCA  Ha  YOPHI
Kapnukyn — XONOAHWIA 3anuLLoK
KONUCb MOMOLOT Ta NOTYMHOT
30pi. KinbKicHy Teopilo oxono-
mpKeHHa Binux Kapnukis no-
byayeae y KiHUi 1940-x pokis
C. KannaH.

IIVADBCYIOUI BIAL KAPAWKHU

Mynbcyodi 6ini kapnuky — Nigknac 6inux Kapnnkis, CBITHICTb AKNX 3MIHIOETLCA
BHaCNiAOK ocUMNALiV XBUAb rpasiTalil 3 nepiogamun Bif COTeHb A0 TUCAY CEKYHA.
Y nynbcylounx 6inux Kapnukie cnoctepiraloTbCa HeBenuKi 3miHn (MpubnusHo
1-3 %) 3HayeHHsA CBITNOBOro NOTOKY. 3a Xapakrepom Ta ANHAMIKOI X 3MiH
yYeHi MOXKYTb po3paxyBaTv BHYTRiWH OyAoBy binvx Kapnukis.

BuBueHHA npupoan, BHYTPIWHbLOT ByaoBK, eBONIOLIT Ta PpO3NOBCIOKEHOCTI
6innx KapnukiB y fanaktnyi Tpmeae. bini Kapnnkn wWe He pa3 3AWBYIOTb Hac
CBOIMW HE3BUYHVIMK GOPMaMU KINTTA Ta EK3OTUYHOK HEMOBTOPHICTIO!
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m Tappicon DOPOTOWUIHHUTA XPOHOMET?P

TTonoxenns dirypu Ha waxieHuui a6o kopabna nig Yac rpn y MOPCbKWiA Hill
MW BU3HaAYaeMo 3a bykBot i uudpoto — ABoma KoopanHaTtamu. feorpadiyHmx
KOOPAMWHAT Ha NOBEpPXHi 3emni TakoX € fBi — WMPOTK Ta AOBroTa. Haunpoci-
WU Cnocib BU3HAYEeHHS WUpPOoTK — 3a [onAapHOoIo 30peto. A AK BU3HAYNTV AOB-
roty? |, nepw 3a Bce, 3BiaKK ii BigpaxoyBaTn? CbOrofHi KOXeH LWKonAp 6-ro
Knacy (He 060B'A3KOBO BigMiHHWK!) 3HaE€, Wo reorpadiyHa AOBroTa — ue rpa-
AycHa BiacTaHb Big HyNnbOBOro mepuvaiaHy. Mixk Tm, rpuHBILbKUA MepuaiaH
NPUAHANX 338 NOYaTOK Bigniky gosrotn nuwe y XIX CTONiTTi, Xo4a We aHTNYHI
BUYEHi namanu rofioeun Hag Bubopom HyNboBOro Mepugiany. Knasain lNronomen
y II cToNiTTi 3aNponoHyBag BifipaxoByBaTW JOBroOTY Bif Kpaw BioMOl Ha TOW
yac Teputopii — octpoie QopTyHn (KaHapcbkux). Mana Pumcbkun 1493 poky
CBOIM HaKa3oM MPOBIB NOYaTKOBUIA MepuiaH Yepes oCTPOoBY 3eNeHOro Mucy,

26
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wo6 posainutu 3emni lcnanii Ta NopTyranii. ®paH-
uia Bena BigNiK fQoBroty Big lNapunibKoro mepuai-
aHa, Pocia - Big lNMynkiscbkoro... Nluwe 1884 poky
Mi>KHapofHa KoHdepeHLia MepuaiaHis BU3Ha4ymna
HYNbOBUIA MEpPUAIaH — FPUHBILBKNN.

MuTaHHA gpyre i ronoBHe: AK 00YNCAUTW [OB-
roty? AHTMUYHUIN acTpoHoM linapx 3anponoHyBas
pPEeECTPYBATX Yac CNOCTEPEKEHb MEBHOMO acTpo-
HOMIYHOTO ABMLLA Y Pi3HUX TOYKax 3emni, JoBroTa
OfHiEl 3 AKNX Bigoma. BHacninok pobosoro obep-
TaHHA BNPOLOBX 24-X roAMH KOXKHa TOYKa 3emMHOl

: g ; lanineii noxasye meaeckon
NnoBepxHI oNUCyYe KONOo, TOMY PI3HWUKO B Yacl ner- seneyiancKomy donesi

KO MOXHa BMPa3nTW y rpagycax. [Ana po3spaxyH- (pecwa Mo, Bepmini)

KiB CNoYaTKy BUKOPUCTOBYBANMN CNOCTEPEXEHHA

MICAYHMX 3aTeMHEHb, a 3rofomM - 3aTeMHEHHA

cynyTHukiB KOnitepa, ski BigbyBaloTbcA [OCUTH

yacTo. CynyTHukK KOniTepa BiakpwB i cnocTepirds

3 gonomoroto Teneckona lanineo lanineir. 3sicke, . & =
KOPUCTYBATUCA TENECKONOM Ha XWTKOMY Kopabni
He 3pyu4HO. He 3Baxawouw Ha ue, metop lanines
3auikaBuB ronnaHAuiB, yYeHoOro HagiTb Haropo-
annn 3onotum nadutorom. licna cvmepti Manines

Hicounitii 200umHUK

MOro metof BM3HAYEHHA OOBroTw 386)(1'"-4, a Mo- Lodunuurap Juon
AeKyAW BiH HaBiTb BUKNWKaB He3af0BosIeHHA. Tak, Lappicon 1735 porky

‘ . . “ cmsopus THOYHIM
y XVII CTOHITTI-(DDEIH-LI}IBbKa akagemis Hayk BiW i i g S
KopucTtana cnoci6 laninea ana yToOYHeHHA KapTu S

@paHuii. 3'acyBanoch, Wo TepuUTopIia KpaiHN € MEH-
LIOI0, HiXK BBaXanu paHiwe. O6ypeHnin Koponb 3a-
AABUB, WO TONOrpadn 3MeHLYTb TePUTORID Noro
KpaiHuK 3Ha4YHO WBNALLE, HiXK apmia 1T 36inbluye.
Brpatn kopabnis Ta 3armbenb ekcneguuin vye-
pes BiACyTHICTb TOYHOI HaBgirayii B enoxy Benukux
reorpaiuyHUx BiAKPWUTTIB 3arocTpunm Heobxia-
HICTb BUHaTK cnocib Br3HauyeHHs reorpadiyHol
fosrotu. Y 1567 podui icnaHcbkuid Koponb @inin IL
NPW3HaYMB BUHAropoay 3a Crnocib BCTAHOBMAEHHA
[IOBrOTU Y BiAKPUTOMY MOPI. 3rOAOM NPO TaKi BuHa-
ropoau oronocuni i ypamu fonnaur '
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Ta Beneuji. Mano xTo Bipws, Lo npobnema moxe 6yTu BupiweHa. MncbMeHHNKY
(i cepen HuX — 3HaMeHuTU CepBaHTeC) Nucanu rny3nuei nameneT Npo Aapem-
Hi cnpobu geakux, Ak iM 3gasanocs, 6esymuiB 3HalTK pauioHanbHUi cnocit
po3paxyHKy foBrot. Te came, L0 BUHANTV BIYHUWA ABUTYH!

A HoBa ifen Bxe Hapogunacal ¥ 1533 poui acTpoHom i Matematik [emma
(Opu3ii 3anponoHyBaB ANA BU3HaYEHHA AOBIOTY He NPUB'A3YBATNCA [0 NeBHO-
O aCTPOHOMIYHOFO ABULLA, @ 3HAXOANTMW Pi3HULIIO B Yaci MiX TOUKOIO 3 BIJOMOIO
noBroToto (Hanpuknazn, obcepBaTopiEn) | TOUKOI crnocTepekeHHs. CborofiHi
HeMa€e HiYoro NPOCTIWOro, HXK BU3HAYMTIL pi3HUUI y vaci. Lo ana uboro no-
Tp|6Ho? NpaeunbHO — roguHHKK! Ane B XVI CTONITTI, AK BIZOMO, TOUHNX MeXaHiy-
" HUX rogMHHMKIB Le He Byrio. MpomixkK Yacy BUMiploBany NiCOYHNM rOgUHHN-

“Kom abo BOAAHUM — Knencuapoto. Hac BCTaHOBNOBaNM 33 CoHuem abo 30pamu.

Takum crnocobom He MoxHa byno ,36epiratn” yac 6a3oBoi TOUKW i BigpaxoByBa-
TV Oro BNPOAOBX TPUBANOro nnasaHHA. B 1657 poui XpucTiaH lNonreHc su-
HaLLIOB MaATHUKOBUY FOAVHHUK, ane KOPWUCTYBaTUCA HUM B YMOBAX MOPCLKO!
ronaaHku 6yno Baxko. BunpobysaHHsa noro 8 CepepzemHoMy mMopi fanu no-

xnbKy B obuncneHHsx BigcTaHi npubnusHo 100 kM. MopennasLi 3BepHYNNCh

no HbloToHa 3 NpoxaHHAM MpoaHanilysartu Len metog. Bepaukt 6ys npocTuii:

' TEOPETUYHO METOA, AyXe NPOCTWIA | 3pO3yMInuK, a NPaKTUYHO — CKNagHWiA Y 3a-

CTOCYBaHHi Ha Kopabni.

Y 1714 poui AHrnia 3anponoHyBana HENMOBIPHO BENWKY BUHaropogy 3a
MpaKkTU4HUIA cnoci6 Bu3HauyeHHa aoerotu — 20 Tucay GyHTiB cTepninris!l 3a cbo-
TOAHILWHIM KYpPCOM Lie cknagano 61 niBminbitoHa rpuseH. | Lo Npemio oTpumas
NOHAOHCLKNIA roguHHVKap [xoH MappicoH. Y 1735 poli BiH CTBOPWB TOYHUN
MOPCbKIUIA XpoHomeTp. Hag 1horo BAOCKOHaANEHHAM BUHaXIAHWK nNpaLioBas no-

“Hag 20 pokiB. Pe3ynbTaT BUABUBCA YyAOBUM. 33 Yac NnaBaHHA Ao BecT-IHaii ro-

AUHHWK 30MBCA NULe Ha 8 ceKyHA!

/13 Toro yacy 060B'A3KOBMM aTPMBYTOM Ha MOPCbKOMY CyaHi Bynu fekinbka
xpOHomeTpla, AKi 6epernu, AK 3iHKMLI0 oka. Y XIX cTonitTi, Lobu TO4HO BCTaHO-
"BUTW PI3HWLIIO Mi>K TPUHBILIBKAM | MYNKOBCbKUM Y4acoM, MOPCbKa ekcneamnuis
Be3na 81 xpoHomeTp! Ternep B13HaYeHHA TOYHOrO Yacy faBano 3MOry BCTaHOB-
NOBaTU MicL|e3HaxodMeHHsA Kopabna 3 TOUHICTIO go 1 Km.
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gk ﬂ’PAu7+OE GPS-HABITATOP

GPS (aHrn. Global Positioning System) — e cy-
JacHa CynyTHWKOBa cucrtema Hagirauil. [puHyun 1i
Al BUKOPUCTOBYBABCA paHille y Ha3emMHUX BUMIpto-
BaHHAX. Cnpobyemo 3'AcyBaTh, y YOMY BiH NONATae,

Llo6 BU3HAYUTM BRAcHe MiCLLE3HAXOMMEHHS, HAM
NoTPIGHWI penep — OPIEHTMP i3 NPUB'A3KOI0 HO Kap- :
TV 3 BigOMMMIK reorpadiyHMm KoopauHaTamm. AKLo [TTIOHACC - 0dma 3

BHMipﬂTM BigCTaHb Ao penepa, I Unm pa,uiycom J0B- 080X PYHKUIOHYIOHUX
HA ChOZOAHT CLCHEM

KONa HbOro Ha KapTi OKPeC/MTM KONO, Hawa Touka i i
: : 2ROBARVHOT CYNYIMHUKOBOT

Yy We oaviH penep, OTPUMAEMO [BI TOUKU NepeTuny Kin.

TpeTiin penep ogHO3HaYHO BM3HAYaE, B AKIM came 3 Lux »

[ABOX TOYOK MM 3HAaXOAUMOCH. ,ﬁ“

Ponb penepie y cy4acHi Hagirayil BUKOHYIOTb KOC-
MiYHI CYyNyTHUKW, OpOBIiTanbHWUIA PyX AKUX BiACNiAKOBYIOTb
Teneckonu. OpbiTn CynyTHWKIB 3B'A3KY NPONAraTe BUCO- Q
Ko Hag 3emneto (MpubnusHo 20 000 km). Tomy CynyTHUKK
TPUMAIOTL Y MO 30pYy BEAUYE3HY YacTUHY NOBEPXHI HaWOo|
nnaHeTn. A TOYHOro BCTaHOBNEHHA WMPOTU A OOBrOTU
NeBHOro ob’'ekTa AOCUTL TPBOX CYMYTHUKIB, @ 3 4OMOMOTOI0
YETBEPTOro MOXHa BAMIPATY Le OAHY KOOPAUHATY — BUCOTY
Hap piBHeM mops. 3aranom GPS-cuctema Haniuye npnbansHo
30 cynyTHUKIB.

CynyTHUK He BCTAHOBJIIOE Hallli KOOPAWHATKM. BiH nuwe no-
CUNae Ha 3emMno pagiocurHan, AKUA ynoeniwe npniimay GPS-
Hagiratopa. CurHan MicTuTb iHGOPMaUilD NPO TOUHWKIA Yac, a

BOyfOBaHWA Y NpuiimMay Npouecop Ha OCHOBI Yacy i WBUAKO- Hasgizauitisi
CTi NOWWpPeHHA pafioxBunb BUPaxOBYE BiACTaHb 4O CYNyTHW- cucmemu
Ka. HaBaKNuBilIMM MOMEHTOM € TOUHICTb NepefaBaHHA vacy, {fgﬂfﬁg‘“m

appke noxmbka y TUCAYHY YacTKy CeKyHaM npussege 4o nomun-
KW B Hasirauii y noHag 200 km. Tomy Ha CynyTHUKax BCTaHOBMEHI
ATOMHI rOANHHWKNA,

Cucremy GPS po3pobunim amepuKkaHcbKi BiiCbKOBI. € i iHLUi Ha-
BirawinHi cuctemu: pocinceka ([NIOHACC), esponeiicbka (GALILEO),
KUTancbKa. Yci BOHM 6e3KOWTOBHI | JOCTYMHI ANA BUKOPUCTaHHA
KOXHOMY.

- -
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f308cohe mope. "™
(PayHa | Pnopa

OCANHHWIA | TBAPWUHHWIA CBIT A30OBCbKOTO MOPA XapaKTepu3yeTbCA
BUCOKOIO BioNOriuHO0 NPOAYKTUBHICTIO. TYT AUBOBMMXKHE PI3HOMAHITTA BO-
[opocTeit: AiaToMOBi, NepeAnHiesi, CHbO-3eneHi, Bypi, YepBOHI, MOpPCbKa
TpaBa, MiKpoBogopocTi; payHa oxonntoe npnbnnaHo 400 BuAis — Bif OAHO-
KNiITUHHKX | 6akTepin ao pub i ccasuiB. [peacTaBHMKaMU OCTaHHIX B A30B-
CbKOMY MOPI € NviLle ofuH BUA — AenbQiH a3oBKa.

®omo leopa Mupo2osa. Konorii 6aknania
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NaaHema 3IeMAd o

Pnéun A30BCbKOro MopS, AIK | BCi MOPCBKI XuTeni, Becb Yac y pyci. Ha MicueBux
LMaplpyTax” BOHW NOJOPOXKYIOTb NOOAUHLI | HEBENNKMMW Fpynamu, a 8 aneky
NOAOCPOX BIANNNBaOTL BENUYE3IHUMIN KOCAKAMM, AKI HanivyyTb COTHI TUCAY |
HaBiTb MinbOHWN 0cobuH. Taki mirpauii noB'a3aHi, AK NpaBuno, 3 nepecyBaHHAM
Ha HepecT. CborogHi B A30BCbKOMY MOpi HapaxoByoTb 102 Bugu pub, cepen
HUX — 25 WiHHKX | 6araTo NPOMMUCNIOBUX BUIB: THONIbKA, Xamca, Bruiok, ocene-
Aeup, cygak, kedanb, kambana, neniHrac, oceTpogi.

Po3nosigb npo pub po3nouHemo 3 buyka, Haworo yniobneHus, AKoro Hasu-
BalOTb rOf4yBanbHUKOM, @ B bepgAHCbKY NMOMY HaBiTb YCTAHOBUNW NaM'ATHUK,
agke BMUYOK JONOMIr BUMKNTA NIOAAM Y TONOAHI pOKW BilHW. Pnbka HeBenvka,
po3mipom npubnuaHo Big 10 go 25 cm. B A3oBCbKOMY MOPI HanivyeTbea 16 BU-
aiB 6KYKiB, AKI MalOTb MiCLIEBI KONOPWTHI Ha3BK: ByLak, Cipui, MapTOBMK, XpYC-
Tanuk, aprynsk, koderap. OCHOBHa iXHA Ka — MOMIOCKK Ta pakonogioHi.
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I3 a30BCbKOro 6UYKa BapATb YyZIOBY IOLIKY, HE XUPHY i fiyxe ayxmsaHy. Moro
CMaXaTb Ha CKoBopiaUi Ta y GpuTiopHUL, a LWob ogepkaTii XPYMKY LIKIPOYKY, 3
ABOX CTOPIH MayatoTb y 6OPOLWHI Ta cMaxkaTb Ha onil. [oTiM 4ojaloTb TOMATHUN
COYC i A0BOAATL A0 NOTOBHOCTI. 3 BMUKiB BUrOTOBAAIOTL YYAOBI KOHCEpBU ,bry-
KU1 B TOMATI",

Haii6inbliolo y poauvHi oceTposux € Ginyza. [i foBXuHa cArae 4-x MeTpis, ce-
peaHA maca — 60-80 Kr, a xmnse BoHa o 100 pokis. Kneutbca, AK | Oyab-AKWIA
XUXKaK, TBAPUHHOIO PKelo — ocenegueM, TIONbKow, buukom. Ikpa 6inyrn kKpyn-
Hila, HiXK B iHWIWX OCETPOBUX. Y Npupoai yacTo TpannaTbea ribpuau dinyru,
cTepnafi i CeBprory, ix MOXKHa BMBECTU i WITYUHUM Wwnsaxom. bictep - ribpua 6i-
nyrni ctepnsagi. 3apa3s BiH MeLWKaE i B MOPI, | B AeAKMX BOAOCXOBULLAX. B OCTaHHI
POKM KinbKicTb 6inyrn 3mMeHLWyeTbCA BHACNIAOK NOPYLLUEHHA YMOB HEPeCTy, BU-
KNvKaHoro 6yaiBHMUTBOM rigpocnopya Ha pikax [pua3os’s, a Takox 3abpya-
HEeHHAM PIYOK CTIYHUMK BOgaMn NignpueEMCTB.

Crapoxunun po3nogigatotb, Wo B 70-X poKax MUHYNOro CTONITTA Ha Koci bi-
prouniA ocTpiB pubanku Bunosunu Ginyry gosXuHo NpudnusHo 8 meTpie Ta
macoto mamke 100 kr. 3a ouiHkamu ii BiK 6yB noHag 100 pokis. Llikaso, wo sce-
peauHi Hel BUABUNOCH 7 Bifiep YOpHOT ikpw!

Ocemep — gpyra 3a Benu4nHoo pnba A30BCbKOro MOpPA 3aBAOBXKM A0 2 Me-
TPiB | Macot Big 7 go 55 Kr. Ane TpannaoTbca pubu macoto noHag 100 kr. Oce-
Tep NMOUYNHAE PO3MHOXKYBATUCA B AeCATUPIYHOMY Bili. Y bepesHi-KBiTHI prnba
mae Ha HepecT y [loH i KybaHb. Camka Bigknaga€e 4o MilblOHa iIKPUHOK, 3 HUX
BUNYNMIOIOTLCA ManbKu, AKi Yepe3s 5-10 AgHiB nAnBYTb Ao MopA. [1i4 Yac HepecTy
prba He XUBUTLCA.

LlikaBo, WO HA [eAKkuxX MOHeTax, 3HanfeHWUX apxeonoramv B KypraHax
Mpwa3zos’s i MpuuopHOMOpP'A, NOPAA 3 ropAUMK NPOGINAMK PUMCbKUX iMnepa-
TOpIB i CKiPCbKMX Lapis, 306pakeHa ronosa a3oBCbKOro oceTpa. Moro waHysa-
N 32 CMaKOBI AKOCTI, NpunucyBanu YyaoginHi BnactnsocTi. Lo puby B laBHbO-
My Pumi Ha3usanu ,mo3kom KOnitepa”.

Kpesemka



3 paBHix-AaBeH Ginblue NOMOBMHWU BUNOBY a30BCbKUX pubakiB cknaganuv
prbn poanHu oceTpoBux: Binyra, cespiora, ocetep. MPOMUCIOBHI BUNOB a30B-
CbKoi pubu novasca B Apyrin nonoswuni XVIII ctoniTta, npoTte, sKWo Biputh le-
pogoTy, CKipCbKi NnemeHa e 2500 pokiB TOMY IOBUAW | BE3/IM Ha Npofax oce-
TPUHY. 3 1T KNPy BUrOTOBAANN LiNIOLLY Ma3b, @ i3 HYyTPOLiB BapMUIX NPO30PUIi i
CTIMKWIA KNewn.

Cespioza — HanmeHwWwa puba 3 poguHu ocetposux (5-10 kr, iHogi — 15 Kr).
Binknapae Big 85 go 470 TMCAY IKPUHOK Ha WBUAKUX NillaHWX i KaM'SHUCTUX
nepekarax. |[KpUHKN PO3CiloTbCA Ha AHI, NPUKPINNIOIOTLCA A0 FaNnbKu, KOPiHHA
POCNVH, TBEPAOro rpyHTy. [lyxe barato ikpu ceBpioru 3'igatoThb iHWi BUagmM pub.

OcHoeHa npomuciiosa puba Ha A30Bi - cydak (micuesa Ha3Bsa - cyna). Ha Big-
MiHY Bif pu1b, AKi AYTb Ha HepecT KocAKamu (NAL, TapaHb, prbeub), cyaak 36u-
paeTbca napamu. lNpun ubomy camui 6epyTb Ha cebe TypbOTY NPO NOTOMCTBO:
obepiraloTb iKpy, BiAraHATL Big Hei ycix pub i pyxamu NAaBHUKIB 3aXMLLAIOTH
iKY Big 3aMynioBaHHA Ta MOKPaLLyIoTb YMOBMU ii AuxaHHA. KUBNTbCA cyaak 6rd-
Kamu i TIONbKO.

Tapane - Bigoma prba. B'aneHa TapaHb — cnpaexHin genikatec. Ans 3ano-
Pi3bKMX KO3aKiB y noxopi TapaHb Gyna Takoko X He 3aMiHUMOI, AK CyXapi Ans
conpata. Ocb yomy 3anoposbka Ciy 10 OCTaHHIX gHIB yTpumMyBana 8 rupni Kanb-
miyca (m. Mapiynonb) pubonoselbki 6puraau, ki noBunn Ta 8'anunn puby, a
noTim sBignpasnanu ii Ha XopTuwo. TapaHb BBaXaloTb i KyGaHcbKoto puboto, 60
OCHOBHI MiCLiA1 TT PO3MHOMeHHA 3HaxoAATbCA B KybaHCbKMX NMMaHax.

Xamca - HeBenmKa (o 15 cm) npomuncnosa puba 3 HenpasAonoAibHO Benu-

KUM poTom. Lleid TUNoBO MOPCbKNI MellKaHelb LWOoPiYHO Mirpye B YopHe Mope

| noBepTaeTbcA Hasag. Bnitky npoxusae B A30BCbKOMY MOPI, @ BOCEHU Yepes
KepueHcbKy npoToky navse go HYopHomop's, e 3umye B Amax. PyxaeTbca xamca
BE/IMKMMWN KOCAKaMW. YCbOro nulie Yepes 2 AHi i3 IKpUHKU BUNYMIIOETHCA Ma-
NleHbKa XamcuyKa. A Yepes pik BoHa Bxe cama mMeTace ikpy. Kunse xamca 3—-4 poku.
BoHa € He 3amiHuMOI0 iKeto ana genbdiHis, MOPCbKKX nTaxis, pnon.

Puba-zonka

Xamca
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A308CbKa MioAbKA — L|e ManeHbKa pubka JOBXMUHOK 8-9 CM, Macolo nuwe
5-6 r. HalkMpHiLWwoio TionbKa GyBaE B XOBTHI-NMUCTONAZi, TOAI BMICT XUPY B Hiit
carae 17-18 %. Kunse TioNnbKa 4—5 POKIB, *KMBUTLCA POCNMHHOIO IKel0 | TBAPUH-
HUM TINAHKTOHOM. |3 Hel BUroTOBAAIOTb KOHCEPBW, IT MapuUHYIOTb, CONATb, a B
MOPIi BOHa — BaXKNMBA YacTMHA NaHLIora XXMBNEHHA, OCKINbKU CAYrye Dxeto ana
XUKaKis, 0cobNUBO — AN1A Cyaaka.

Ocenedeuypb — Ayxe po3noBcoakeHa puba. B A3oBCbKOMY MOPI MeLIKaE TpK
BUAWN OcCenepuna: YOPHOMOPCLKUA (AOHCBKWUI), a30BCbKNIA (KepUeHCbKIUNA), ny-
3aHOK. Lia HeBenuka puba (go 20 cm) Harynioe 3a ce3oH [0 34 % Xupy. 3UMYE B
YopHomy mopi.

Menenzac - ue panekocxifHa Kedanb. Voro aknimartusauis novanacs npwu-
6n13HO 5 pokis ToMy B MonouHomy niumaHi A3oBcbkoro mopA. MiBHiYHO-3axia-
Ha yacTuHa A30BCbKOro Mopsa (akeatopia [eHiYecbKoro panoHy) — Hankpale
micLe Ans NpoXnBaHHsA Liel pubw. o pevi, y feHivecbky nobnm3y ogHONMEHHOT
NPOTOKW BCTAaHOBNEHWUN N'eaecTan, Ha AKOMY BUCOUYiE neniHrac!

Kam6ana — pnba 3i cnnioweHnM Tinom, Aka nonobnae nexaty Ha AHi Ha oa-
Homy 6oui. Oui gopocnoi pnbn 3milleHi Ha OAHY CTOPOHY ronoBu. TiNo mManb-
KiB — CUMETPUYHE, O4i PO3TallOBaHi N0 06UABI CTOPOHW rONIOBU, Y HAX € Nna-
BasibHWUI MiXyp, HAaNOBHEHMI NOBITPAM. BupocTaioun, Manbku nepebupalotbca
XUTK Ha AHO MOPA, IXHE TiNO CNAKOWYETLCA, O4i 3MILLYIOTbCA Ha OfIHY CTOPOHY,
a NnaBanbHUN MiXyp pepyKyeTbea. Po3mipn gopocnoi kambanu caratoTb 40 cm.

Kankan - uiHHa npomucnoBa puba poanHu pombosux 3aBgoBKKN 10 55 cm
Ta macoto fio 15 kr. Kuee Ha gHi. Tino BCissHe HeBenMKNMIK LWnnamu, AKi CNyryoTb
ans 3axucty. Mewkae i 8 A3oBcbKomy, | B YopHomy, AapiatuuHomy Ta Cepea-
3eMHOMY MOPAX.
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P>
Wo Tu SHAEW TTPO =
PUB AZOBCHKOTO mOPY ke

/1. CKinbKK NpoMUCNIOBNX BUAIB pyb Xnee B A30BCbKOMY MOpI?

2. fiky pnby B laBHbOMy Pumi Hasusanu ,mo3kom HOnitepa”?

3. 30b6pakeHHsA ronosu Liei puby € Ha MOHeTax, AKi apXeonory 3HaxoouIm B
KypraHax Npua3oe’a i [puyopHomop's.

*.,OpomaluHeni” npicHoBoaHi pubu Mpra3os's.

S. NanekocxigHa puba, Aka aknimaTtnsysanaca B MonoyHomy iMmaHi.

b. Hambinbwa priba A30BCbKOro MOpPA, AOBrOXUTENbKA.
= &
-
/f

(

=

7 MicueBa HazBa - cyna.

&. HanmeHwwa pubka A30BCbKOro Mops,

.Y aKoi pubu He3BMUYHO BENUKMIA POT?

710. MMpoxiaHi pubun A30BCbKOro MOpS.

A171. Koro Ha3neaoTb ,aprynsk”?

~12. Ha3Bitb, Tpbox 6oratnpis” A30BCbKOro MOpA.

/3. CKiNbKK B1AiB BUYKiB MeLlKkae B A30BCbKOMY MOpI?

%. Ay puby ,nacyTs” TabyHu penbdiHis, COTHI MapTWHIB | GypeBiCHUKIB,
KOJI BOHA BifjNNIMBaE B CyCinHE mope?

71S. bes akoi pubu He moxe kuTK cyaak?

1. XT0 3UMYE B AMax?

17 Micuesunin 6iomeniopaTtop.

18 fAka pnba 6yna B NOLWaHi y 3anopo3bKnx Ko3akis?
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leorpadivni KOOPIHHATH BUTOKY PiuKH
Martepux
Yacrka wiouli repuropii Kpain, aki
3HAXOAATLCH B Gaceiidi piukn
porsikuicTs
Ilnouia soaosdipuoio Gaceiiny

Bucora BHTORY

Cepeanbopivinni cTiK

Haiidineuri npaToru

Kaimaruuuni nosc

Mokngaouy apkTUYHI nycreni

4° 26' 25" na. o, 73° 26' 50" 3x. a.
IligreHHa AMepuka

bpasnain (62.4 %), [epy (16,3%),
Boaisis (12,0%), Koaymoia (6,3%),
Exsajgop (2,1%)

6 592 km
6 915 000 km?
5597 m
219 000 m'/e

Fivpye, Piy-Herpy, Mageiipa,
Tanawye, linry, Tokantine, Hano

EKBATOPIAIEHHMH

yc (Dbgt g:)ﬂ?!a%i./tbg

peHnaHail, M1 neTumo B NIAaTUHOAMEPUKaH-
CbKY CefbBYy, BKPUTY BiYHO3ENEHWMW BOMOTMMW eKBaTopiafbHUMK nicamu.
Monepeay Hac YeKae pi3ka 3miHa KnimaTuuHUx ymos. Ha GPS-HasiraTopi BCTa-
HOBIOEMO KOOPAMUHATA BUTOKY AMa3oHKu: 4° 26' 25" na. w., 73°26' 50" 3x. 4.
Ta PO3NOYUHAEMO NEPENT NPOTAKHICTIO Y NoHag 8,5 Tucay KinomeTpie. [Nepe-
TUHAKYX NOBITPAHI NpOoCTopK Y NIBAEHHOMY HaNpPAMKY, MW 3alMLLAEMO NOo3a-
ny mope Ta nisoctpis Jlabpagop, Benuki Osepa (BepxHe, lypoH, MiunraH, Epi,
OHTapio), ropu Annanaui, MekcrkaHcbKy 3aToKy, Benuki AHTUNbCbKI OCTPOBY,
6cbke mope, 3axigHi 1 Cxigni Kopavnbepy Ta npusemIAeEMOoCs y cTonnui
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Konymb6ii micTi CaHTa-be-ge-borota. 3Bigcn Ha renikontepi netumo po llepy, y
ceple AMa30HCbKOT HU30BUHW, | NPVW3EMNAEMOCA Nocepe] rycTux 3apocTeit

AXKYHIIB, Tam, Ae ABi Benuki piku MapaHboH Ta YKaani faloTb NoYvaTok pycny
HaliNOBHOBOAHILLIOI PiuKK HaLWOi NnaHeTn — AMasoHKN.

3{;6!?1/;’)!! e‘g/;}onembg g _/4.,44(1}0#!&0&0

BoceHn 1499 poky Big 6eperis IcnaHii nig KepIBHML[TBOM mopennasua Bi-
ceHTe MiHcoHa BignNnMBena Ha niBgeHHWN 3axia pnoTunia 3 HOTUPbLOX Kapasen. Y
CiuHi 1500 poky, Habnuxkarumcb Ao cxigHoro y3bepexxs lisaeHHoO! AMepuky,
MaHAPRIBHUKMA BUABUNWU ONBOBMXKHE ABULLE: B OKeaHi, MO AKOMY NAVBAW Kapa-
Beny, npicHa Boaa. Mopsku 3goraganvcs, Wwo nepebyBaloTb y paiioHi BNagiHHA
B OKE€aH BEeNNYe3HOoI piukn, Aka Ha AECATKWN KIIOMETPIB BULLTOBXYE OKEaHIuHy
BOAY Bif 6eperis KOHTUHEHTY.

3HaMWOBLUM OAMH i3 PyKaBiB rupaa, MopennaeLli NpocyBanuca Beepx no
Teuil piku. [loporoto BOHW HaTpanwunn Ha Aekinbka iHAiaHCbKUX cenunu, kuteni
AKUX NPUBITHO 3yCTpiny npundynbuis. OgHak Hamjpw icnaHuis He,Oynu MupHu-
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Jusa npupoga

MW. Bucagmewmco Ha Geper, BOHM BnalTyBanu MonoBaHHSA i 3axonunn y no-
NOH noHag TPMAUATbL Ty3emuiB. 3arapbHuKI cnodiBanvnca BUrAHO NpogaTy y
€sponi kusni Toeap” 3 NigeHHol Amepvkn. Came U nogia noknana noyaTok
pabcTey | paboTopriBni Ha NaTUHOAMEPUKAHCBKOMY KOHTUHEHTI.

i yac ofHier 3 HACTyNHMX Nogopoxen go lNisgeHHOI AMepuKkn 24 YepBHA
1542 poky esponeinLi 6e3wyMHO NpUCTani 4o iHAiaHCbKoro cenuuya, Wwob no-
NOBHUTK 3anacy npoeiaHTy. [loBKoNa naHyeana Tyiwa, Ta WOoWHO Niogwv 3inwnm
Ha beper, i3 3apoCTen KYHINIB Ha HUX NOCKNANWCA CNUCK | CTPINW. IHaiaHui 3
yCix CTOpiH atakyBanu npubynbuis, WOO NOMCTUTCA 3a CTPaXAaHHSA, AKI He-
NpoxaHi rocTi NPUBE3NN Ha IXHIO 3eMio. [ToBEPHYBLIMCH Ha HBATbKIBLIMHY, BLi-
nini icnadui posnosiganuy, Wo 1M JoBenoca buTnca i3 niTnmm abopureHamu, aKi
CNPWUTHO BOMOAINM CNNCAMK i fTyKamu, Mann JOBre 4o niiy Bonoccs i KOPOTKi
cnigHuyKkn. B €Bponi Bupilwmnm, Wo Ha MOPAKIB Harnanyv BONOBHUYI »KiHKU-ama-
30HKW. Tomy piuKy, Ha 6eperax AKOI po3TallyBanucs iHgiaHCbKI MoceneHHs, Ha-

3Banu AMasoHKOID,
Z?eu u ﬂﬂa}(mii'

Pycno AmMaszoHKN NpocTAraeTbCA 3i CX0ay Ha 3axig Ginble, Hixk Ha 6 500 Km,
Bif NIgHIXXA AHO A0 ATNaHTUYHOTO OKeaHy. Y rnpuekBaTtopianbHWX WKPOTax
pika noginae Hasnin mavxe B Teputopito MNisgeHHoT Amepuku., MubuHa Ama-
30HKN B A€AKNX MICLIAX CAraE KiNnbKOX AeCATKIB MeTpiB, a wuprHa — go 40 Km.
Bparkae 6aratcTeo dayHn i pnopn AmazoHil. Ha TepuTopil Benuyes-
HOro GaceiiHy piku MelKae NoHag MiNbHoH pisHoMa-

HITHWX BUOIB POCIMH | TBapWH, i L0 MicueBicTb

e ;
J'r,_, T 6e3 nepebinblieHHA MOXKHa Ha3BaTU
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CBITOBMM TreHOpOH-
aom. YueHi cTBep-
AXYI0Tb, WO Ha KOXHUX
10 km? nnowi 6acenHy
Ama3zoHil pocTe noHag 750
BUIB gepes, kunse 125 BnAis
ccaBuis, 400 BugiB NTaxis Ta He-
MMOBIpHa KinbKicTb Komax | 6e3xpebeTHux. ¥ Bogax AMasoHKMU XMBYTb KpO-
KoUK, BeNnKa KinbKicTb pi3HOMaHITHUX pyb, HanBigoMmiwWwi 3 AKNX — Hebes-
neyHi nipaHbi Ta apyxenobHi npicHoBoAHI AenbdiHu iHiA. barato TyTelHix
NpeacTaBHUKIB payHn 1 GRopn AocCi He BigHaWaeHi Ta He onuncaHi HayKoB-
LAMN.

Y BacenHi AMa30oHKW PO3KMHYBCA HanbInbWWm y CBITI
BONOrAM TponivyHuiA nic. Bneplwe noro onucas Onek-
cangp doH Nymbonbar nig Yac cBOEI NOAOPOXI MO
NiBgeHHin Amepuui B 1799-1804 pokax. KnimaT
BIYHO3E/IeHOro eKBATOPIANBHOIO NIiCY XKapKui
i BONOrnyv; NPOTAromMm PoOKy Temnepatypa
NOBITPA KONVBAETLCA B Mexax 25-28 °C
i HaBiTb BHOYi He OMYCKAETbCA HUXKUe
20 °C. [JdowoBi onagM Hag3BWYamHoO
PACHI: IXHA piYyHa KinbKicTb CKnapae
2 000-4 000 mm. Kpi3b rycte nucta i
Xallli niad nig KpoHU aepes NPoHNKae
Mano cBitna, a 6GyiHa POCNMHHICTL
YCKNagHIE nepecyBaHHA | OpiEHTa-
ito. Wo6 nepemictutnca HaBiTb Ha
HeBenuKy BifcTaHb, CMINNBL 3a3BK-
yail npopy6ytoTb 4OPOry MaveTe.




<o npupoga

: Amepnm. BGHa BFIJ'}HBEIE Ha Kmmar penbecb KUTTA d}nopn 8 rbayHm qua piuka
_3'.'np0Tu<&e B a,m-tomy 3 Hamﬁmbm BANKKOOOCTYITHIX ANg fMiofei peruoms fnaHe-
= :}"_'_"TM, B370BX Ii pycna npomnsae NOHag 7 MIH. ocib. Llo6 3posymiTis, AK Ty3emui
- [IPUCTOCYBANWCA A0 HKIATTA B AmaszoHii, Mt NonnuBEMO Ha fAOTaxX BHU3 NO Teuil
— AMa3OHKK. - - :
fleplie nepyaHcbKe NOCeNeHHS, Maplcaan KacTinna, po3Taiiio-
BaHE YChOTo fvLlie [eKibKa KINOMETPIB HpkYe Bif 3ANT-
TA pitok MapaHbiton Ta Ykaani. B Nepy niopei, aki
TYT MWBYTb, HA3WBalOTb PEBEPEHIYC, 1O B
nepexknagi 03HavaE€ ,pPivkoBi MelKaHLi".
HeBifg eMHOKO YacTUHOK XHBOFO
XKUTTA € NOCTINHE NPUCTOCY-
aHHA [0 nepenagis pie-
A Boan B AmazoHLi.




. MiX nepeaamu me nnaBal{nb nenbd:mw, FllpaHbI 'fa IHLHI 'm,u,Bop. e

: Ey,ElldHKVl peaepemyc 3Be/1eH] Ha KiNbKaMeTPoBIX ;tepea HHVIX c:rnop X |- BY

_ uiloTh Haj BOAOI. Ane pa3 Ha AeKifibKa POKIB HaBiTh Ue He ,u,onomarae Tysem..

. uamBbepert CBOI OMELIKaHHA Bif pyMHIBHOI CHAA BOAW. Ama30H|<a TaKuacto =

_ 3MIHIOE CBOE PYCAO, LIO CEMIALLE MOXKE PanToBo oannTMCH ¥ LeHTPI Teull plqKM.'_"“_ =
Y Takux BUNAfKax Monen PATYE niLlie HeraitHa eBakyallia. PeBepeHiyc Ha YoB-

HaX MEepPEeKoYOBYIOTL A0 HOBOro Gepera i 3HoBY po36yloBYyIOTh CBOE

ceno. [IMBOBVPKHO, ane Mioan paaiioTs, Ko pidka 3MiHIOE pycno!
Lle Tomy, 1o MiHEpany, AKI MICTATLCA Y PIMKOBOMY: My, MiaBK-

HIYIOTH POAIOUICTb NpubepexHiux FpyHTIs. Ha HoBocTBOpe-

HuX nnogrunx beperax AMasoHKu (aBape) pesepeHiyc

nerko 3abesneuyiots cebe ycima HeEob-

XIAHUMK ONA KATTA




NPoAYyKTaMW, He BUTpaYakoum HaaMipHuX 3ycunb Ha o6pobKy 3emens.

Ha 6eperax AMa3oHK/ pocTe AepeBo yaka. Moro oTpyiHe nucTa gonomarae
abopureHam nosuTH prby. BOHW TOBYYTb NUCTA YaKka i BUAYLLYIOTb 3 HbOIO COKN,
yTBOpEeHY Macy nepeKknafatoTb Y NieTeHi KOWUKM | ONyCcKaloTb B YTBOPEHI piy-
Koto npubepexHi o3epa. POCIMHHA OTPYTa CNPUAE 3MEHLIEHHIO KUCHIO Y BOLJON-

Mi, TOMY COHHa puba nianNnnBac Ao NOBEPXHi, Wo6 3aKoBTHYTK BaraTwly Ha Kun-
CeHb BOAY. | noTpannae NPAMICIHBKO B PYKN peBepeHiyC, AKi Nerko BUMOBNOKTb
1l BepeB'AHUMU Crncami.
OkpiM Manux cin, B3AOBXK PiYKK cepel AXYHIiB BUHUKAKOTh BeUKI MicTa.
Cepep HUX cnpaBXKHiM Meranonicom € IKiToc 3 HaceneHHA noHaa 400 Tucad ocib.
PKUTTA Y MICTi 30BCIM He MeranonicHe, OCKiNbKN y LibOMY HaceneHoMy MyHKTI
HeMa€ KaHanizauii, rasy Ta enekTpuKku. Y Takmx rnoceneHHAX BUCOKUN piBeHb
I 6e3pobiTTa, a TaKOXK 3aXBOPKBAHOCTI, BUKNMKAHOT aHTUCaHITapieto. Okpim Oy-
‘ AWHKIB, Ha filepeB’AHNX Onopax TYT po3TalloBaHi nnasatoyi nepeamicta. MNig yac
|

"

NiAnoMy BOAW BOHW TAKOX MiAINMarOTbCA | yTPUMYOTECA Ha MOBEPXHI ax Ao 3a-

BEPLLEHHS Ce30HY AOLLiB.
Henopanik Big noceneHHs MaHayc y ronosHy BofHy apTepito JIaTUHCbKOI
Amepukn Bnagae piyka Pio-Herpo. YucTi, ane TemMHi BoAW L€l piuky, BNagaloTb
l y KOpUYHeBuK Big myny rnoTik AMma3oHkn. BHacnigok LUboro yTBOpPIOETbCA 3HA-
! MEHUTUIN ABOXKONIPHUIA aMa3OHCbKUIA YOPHO-KOPUUYHEBUI MOTIK, AKWA NpPOo-
CTAraeTbCA Ha 11 Km. [ToTim Boan nepemilwyroTbcs, | ogHOopigHa MynucTa maca

BMafa€ Ao AenbT pivykuy.

Ahg‘
- U OC%0AIBO0MM

Tyxor NA




meKka exocucmena

CBiTOBI MarHaTV MpilOTb BUKOPUCTATV NOTYXKHI BoAN AMasoHKu a51a BUpob-
HULUTBA efekTpoeHepril. Ane Teyia piku 3aHagTo MoBifbHA, pivyka HagToO LWK-
POKa, a il pycno — HenepepbadyBaHe. A OT NPWTOKIN rofnoBHOI BOAHOI apTepil
MisaeHHO! AMepuKkn BignoeigalTb ycim kputepiam gns dygisHuyrea MEC. Lia
obcTaBWHA, a TAKOXK Macose BUPYDOYBaHHA NiciB AMa3oHil CTaHOBNATL BENIUKY
3arpo3y Ana OfHiel 3 HanbinbLIVIX eKoCUCTeM MNTaHeTu.

[lo KaTacTpodiuHMx HaCnigKiB Npu3seno 3sefeHHA gambu Ha npuToli AMa-
30HKN — Yatymia. BygisenbHa komnaHia He BpaxyBana 0cCoOnMBOCTEN eKo-
cmcTemm AmMasoHiil, i, He 3Ba)aloun Ha 3acTepekeHHs eKonoris, po3novana
6ynisHuuTBO [EC. Y cepeguni 80-x pokiB BNacHVKW koMnaHii-3abyaosHuka npo-
irHOpyBanu NpoTecT MiCLEBUX XKUTENIB, 3aKPUK WMO3W Ha Aambi, BHacnifok
4oro ctanaca ekonoriuHa katactpoda. Hoposnusa piuka 3miHUNa pycno i 3a-
TOMWMNA COTHI rekTapie 3emni. 3a niveHi roguHY nig Boaol onMHUNOCA Ceno, 3a-
ruHynu noHag 10 000 TBapuH, cepen AKWX — ay»xe barato masn.

3ropom byinHa fepeBHa POCNMHHICTb Nig BO-
A0 noYana rHuTK, 3aruHynu yci nigBogHi
MeLlKaHUi, OTPYIBLUW HABKOMWLLHI Oxe-
pena nuTHOI Bogu. CbOrodHi B mMepT-
BOMy o3epi nobnusy MNEC pe-He-ge Bu-
COUilOTb NOOAUHOKI CTOBOYPU THUNMX
LEepeB.

Moku wo AmasoHka ,Tpnumace 0bo-
POHY', ane CTPIMKWUIA PO3BUTOK Ha-

VKU | TEXHIKW Y NO€EQHaHHI 3 Heob-
AyMaHUM BMAWBOM NIOAMHUA Ha
NEMPOoAY 3arpoXKye KaTacTpodoto
3Ha4yHo Binbworo Macwraby. Nicu
AMa3oHil — Ue CnpasxHi nere-
Hi nnaHetw, AKi BuUpobns-
0Tb BENUKY KiNbKicTb
KUTTEQAWHOTO
KucHio. Came TOMy NnopyLleH-
HA BanaHcy ekocuctemn Ama-
30HKW MOXe NpuBecTn 4o Tpa-
redil nnaHeTapHoro maclutaby.

IcTopis  AMa3oHKM BYUTb
H6epexHo | Mygpo CTaBUTUCH




s — o )Kusa npupoga

s
A0 NPUPOAMN, afXKe BOHA € EAUHUM CepefoBMLLEM HALLIOTO ICHYBaHHA, @ MU — 1T
4acTMHOI. Hepo3ymMHO NUAATY MINKY, Ha AKIN cuaunLl. [epLu, HiX BUKMHYTA Mif
HOrY CMITTA, 3ipBaTV POC/IVHY YU 3PYVHYBATW XKUTNO TBAPWUHK, NogymanTe, Yu
He obepHeTbCA Ue KatacTpodoio i gna Bac. Agxe byfiBenbHKy B AMasoHii bynu
nepeKkoHaHi, Wo TBOPATbL 61aro, a CNPUUYMHKUAN Xaxnnei pynHauil 3 fecaTkamu
TUCAY xepTB. My BneBHeHiI, Wo YnTadi kXypHany ,Konocok” BUpocTyTb eKosoriy-
HO cBigoMumu niogbmun. CNoaiBaeMoch, WO Ui nornaau su Gyaete nponarysatu

i cepep CBOIX ApY3iB.

CLLOZHL»L’Z-OIC Mﬂtﬂg/JI:ZHMK’CZ

fMpAc — Micue BnagiHHA pPivkn Yy BOLOCXOBWLLE, 03€po, Mope
abo iHwWYy piuky.

AeabTa — posranyxeHe rupno pidyku, Wo mMae BUMAL OKPemnx
nNpoToK, pykaBiB. QoOpMy€eTbCA BHACNIAOK OCIAaHHA HaHOCIB, AKI
NPUHOCUTL TeYiA PiuKN.

Erocuerema — NPUPOLHUA KOMNNEKC, YTBOPEHUN XUBUMU
OpraHiaMamn Ta cepefnoBulLeM TXHbOTO iICHYBaHHA. B ekocmncTemi
KOMMOHEHTU XMNBOI Ta HEXMBOT NPMPOAN NOB'A3aHI Mix coboto 06-
MIHOM peyvoBVH, eHeprii Ta iHbopmauii.

MavyeTte — wupoknn, osruin (320—600 MM) HiXK 3 TOHKUM (Bif
3 Mm) iHOAI 3arHY TUM Ha KiHLi ne3om. 3a3BnYail BAKOPUCTOBYETHCA
B AKOCTI 300l Ta CiNbCbKOrocnoaapcbKoro 3HapAAaA, a TaKoX Ans
MNPOKNafAaHHA WNAXY Yepes 3apocTi AXKYHIIB.

PyCac — HM3MHHA YacThUHa PIYKOBOI OONNHK, fie TeYyTb BOAMK

PiYKW. -






Hdy»xe nobno yurtatm KHH}KK
- TIOCA MaLUMHAMM.

Ka MOJEenioBaHHA TpchnopTy I3 Tenenepenau Hamﬁ'mbl.ue
nobnio avBuTUCA ,PyiHiBHUKN Midis” i, Top Gear” Ha KaHani
~Mera”

Y Hac yaoma XWBYTb ABa XBUNACTI nanyru — AHapin
i Mapyca AHppin — cnokinHwiA, NbuTb 6aBUTUCA ,Kabkamun” Ha KapHU3i,
ayXe AONUTANBUIA: KONKW A WOCb pobnio, BiH 3a MHOIO yBa)KHO CnocTepirae.
A Mapyca — KpUKunBa, Nonbnae nasuty No rapguHax.

Ha kaHikynax 8 3 mamoto nwobnio i3guty go JlbeoBa. Lle — moe yniobnetxe
micTo, 60 A Tam Hapogueca. MNporynwooyncs Niwkn no JibBoBy, A Habupaioca
eHeprii Ha BeCb HaBYanbHUI PikK.

Mpito KynuTu Mikpockon, ane fie BiH NpoJaeTbCA, He 3Halo.

A Ao nobavennn!
gg{ 3 nosQro,
Bia peAaxulii. HakoHevHun

€ bararo cauntie, HA
KX MOXKHCT Repe-
FASHYTI MIKPOGKOMA
i TEAEEKOTIM, SKi MPO-
yioTh |HTEPHET-




AoBporo AHA, LUGHOBHA peAaKLUi€!

: fl, benses daHuno, BYyca B 6-My Knaci Po3gonbHeH-
.cbkoro HBK, LLIkona-rimHasia” N2 2 im. J1. Pabiku. _
3axonIIoI0CA rPoIo B Waxw, BiABIAYIO WaxXoBWi ryp- b
“fok:npu LlenTpi auTtAYoi Ta toHaLbKOi TBOPYOCTI, XO-
pe’é_)jrpad)iuHe BiAOINEHHA WKONU MUCTEUTB. TaHLiowo
y 3pa3skoBoMmy aHcambni ,Papicts” Mpuitmalo y4acTb B
onimMniafax, iHTenekTyanbHUX KoHKypcax: ,KOJTIOCOK",
LKeHrypy”. € monogwwm uneHom Manoi akagemii HayK
3a Hanpamkom 6Gionoria. Nepemoxeub pecnybnikaH-
CcbKoro etany BceykpaiHcbKoT ekcneguuil yYHiBCbKOI Ta
CTyAeHTCbkoi Monopi ,Mosa baTbKiBlMHa — YKpaiHa“ 3a | |
Kpaly AoCnigHMLbKY poboTy y HanpamKy ,BapeucTuil ceiT TBapuH i nTaxis”.
TMo6nto Nucati onNoBigaHHA i Kasku. bepyuu yvacTb y pecnybnikaHCbKOMy
KoHKypcCi,Mil ronoc’, cTas gMnnomMaHToM y HOMiHaUii, Mol nepLi onogigaHHA".
Y BinbHWI Yac nobnto untatn. YnobneHi xxaHpu: daHTacTuKa, NpUrogwn, npo
TBapuviH i npupoay.
Bke Tpu poKKM A 3 BENUKUM 3aX0nNeHHAM i LiKaBicTio YnTato XypHan ,KOJ1O-
COK'’, AkniA, 4O TOTO X, € BENUKAM MOMIYHUKOM'Y NiJroToBLi A0 iHTEepPaKTUBHOTO
& KOHKypcy ,KOJITOCOK" Y MoemMy akTUBI OgUH cepTi-
’ quKaT,,CpiGHMﬁ KONOCOK"i nea ceptudikatm ,3o-
»_,;l;\ notuin KOJTOCOK". 3aBxau 3 HeTEpI'IIHHHM ye-
=) Kalo HaCTyMHWi Homep: XypHany. Yynoso, wo
& yiﬁ | venep BiH BUXOAWTH LOMICALIA.
'.'___J.“ “_4_ " Oyxe nobnio cnocrtepirati 3a Mopem. BoHo
: . 'Wwopas3y pizHe. Moo #oro focniaKyeaTh, nna-
BaloUuM 3 MacKol i prﬁmto. A Ha Bepesi xuTp
MapTUHK BECh Yac Tak | HOPOBAATL NOLYNUTA Y mo,u,ew 1{OCh CMayHeHbKe. &
Jobnto aKTUBHWIA BIAANOYMHOK. [obpe Katatoca Ha posuKax.
\ fl Becena, TOBapuCbKa, ,u,onmnwsa, mEmMH

Beases AaHqu
cMT. Po3poabHe, AP Kpum
=5
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XK ebuit npocmip mexno-Boai.
A nid nozamu - Beauuesni naumu.

3 ﬁ;ﬂpmyﬁmﬂauuﬂm: wHas atodcoxux nomped”.
I‘ ypxoue 8 Byxax memareBui wym.

'V 1ebi mane uiietigh nisomeoxux oym
Ipo 08a cBimu: no yo it no dpyey cmopony bopiny
I npo xumma, wo 6id aeponopmy do aeponopmy,
Yu 6id aepodpomy do aepodpomy,
bes npaba na sampianicms i Bmomy
Yu na 36uuanny 1100ceKy AiHe.
Ha mumb 2ieanmcoka i Kpusama mind
3axonA0e MalensKy Mmins Mow -
Huaunxy y 6e1ﬂonno-memané-69my Kparo.
A cmen 6u BupBabes na 60410 3a1106%u...
Hasycmpiu conyio mpitoms aima e
Voaauni, ix maiixe Bxe ne Buduo i a
A nid nozamu cmen uienoue:
HaBiwo mobi byra mpis, 1100cimb
IlIpoepec? Obauu. :
. e - cebearobembo...
. Bin mak HecmpumHo Gup(ﬁ’amué%;
' Two mym BidnoBiu?..




OOPOTT HALLI YATAYI!

CnofiBaemoch, BW He 3abynu nepegnnatti xypHan ,KONOCOK”
Ta rasety ,KONMOCOYOK" Ha gpyre niepiyua?

XypHan ,KOIOCOK" 1a razeta ,KONOCOYOK" gonomoxyTb Bam nigro-
TyBaTuca go MixHapoaHoro NpUpPoOAHNYOTO IHTEPAKTUBHOIO KOHKYPCY
L KONOCOK-ociHHii -2012" KoHKypc BigbyaeTtbea 23 nuctonaga. [ns nig-
FOTOBKM A0 KOHKYPCY Y XypHani nybnikyiotbcs c1atTi y py6pukax, YY[E-
CA NMPUPOAN”, MYOECA TEXHIKW, ,YYLOECHI PEHOBUHW".

3annTaHHA ONa NiOroToBKM Ta A0AATKORY iHGOpMaLilo MPo KOHKYPC
By oTpUMaETe, 3apeecTpyBaBLUMCh Ha Halomy caitTi www.kolosok.lviv.ua

Pedakuis xypHany b6axae cim Yumadam 3a0080/1eHHA 8i0 NI3HAHHA
ma nepemoz y KOHKypCi!

HEF;EHHJ‘IATHMﬁ IHAEKC 92405 {praTchl;Ol-O MOBOIO)
MYPHANY ,, KONOCOK” 89460 (pociitcbkoio Mosoio)
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NEPEANNATHUNA IHAEKC
FASETW . KONOCO4YOK™
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kenocok AT T

I anoavn ikmrop: Joapen biga, ven: (032) 297-51-213, & mait dabedadmus viv.ua

wl‘bﬂ saaanmyTea: Masors Biga rer (037] 236-70 10, e mall mabkacmes viv ua
Mignwcano go apysy 24.05.1 2 Qopaar 70 x 100416, [Nanip odcermmn. Hasnag 1.2 000 npam
Appeca peaaxuil: 79006, 1 Nesis, a/c 10216

Hagpywonaso & gpyraps A1 “Baaassenam gis YEPTIOS™ 3as 03400 10

Aapeca ppyxapit: Nusiscuwcs ofin. s Crpss, syn. Hosasesdskoro, 7 ren (0374514 1355 41766
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