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3acTyrHUK ronoBHOro pefakTopa:
IpnHa Micynincsxa
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Ha Hawit obknadunyi: lexcazoHansHa petuimka enemeHmie oka pisHoKputol 6a6rgx'fekmka -
KOHPOKAALHA MIKPOCKONIA. 20-Kpamue 36insLueHHs. P

3 goHdy pobim, nepemoxuyia KoHkypcy yughposux 3obpaxens Olympus BioScapes. ‘;C‘Vmb Yyb0o20
He38UYHO20 KOHKYpPCY nongzac y domozpadyaanHi bionozivHux ob'ekmia nid mikpockonom. 2012 pik,
Heio-Hopk, 3an Hayk.

Ha 38opomi: HapodxerHa HelmpoxHol 30pi. biocmpauia.
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{ {aﬁpnmo KucwHio cnaimm y naboparopii y konbi 3 Tpboma ropnamu i
NiWoB BiH Ha csiT nogmMeuTUCA Ta cebe nokasarw. Mge BiH, nae, a HasycTpiv
AOMy nerkuin, Haue nip'auko, BoaeHxsb. 3acnepeyannca BOHW, @ NO-HAYKOBOMY —

» BCTYNNK Y ANCKYCIIO, XTO KOPUCHILLWIA ANA MIOACTBA.

Bopeub BuxBanfasCA:

- A - Halnowwpexiwnn enemenT y Bcecsiri, A -~ kocmiune nanneo, Axke pae
eHepriio Conulo. A conaune caitno HeobxigHe BCim xnBum opranizamam! A we
A BXOAXY A0 cknagy 6aratbox KOPUCHUX KONANWUH: HaTH, NPUPOAHOrO rasy,
TOpdY, roploumnx CnaHuis.

Kncexs NomMos4as, a noTim 3 Cymom signosis:

~ A A npo cebe HIYOro He 3HaK, ane xorie bu AOBIAATHCA, AKY KOPUCTL
NPUHOLWY MOAAM.

MNoTUCHYNKU BOHW OAWH OQHOMY PYKWA Ha NPOLWAHHA i... 3'ABUANCA Kpanenbkn
soan. Nonunacs soaa Ha 3emnio, | pO3UBINa ManeHbka HixHa He3abyaka.
3auByBasca Kucenn:

- Ocb | nepwa KOPKUCTL BiA MeHe: A BXOXY A0 CKnagy BOAW.

Micnsa Takoro 8AaNOro BUNAAKY y MUTTI KNCHIO BiH BUPIWWB NPOAOBXKUTK
maHapiexy no 3emni | 4OBIAATMCA, Ha WO Wie 3AaTHAN.

JoBro MWoe i HaTpanue Ha AKICb ropbu. A Ha3ycTpiu nomy - Byrneus,
YOPHWIA, CTPAWHWIA Ta WE i MACHWIA Ha JOTHK.

a3 -~ No6puaens, aobpogin! - npusitasca Kncexb. - MOXNWBO, TW WOCH 3HAEW
-, Npo mene?
= 31210 flewo, ane He BeNbMU NPUEMHE.

= | wo x ye? - 3nuBeyBaBCcA Kncens.

~ T, KncHio, CnpuymnHAELL KOPO3ilo 3anisHux supobis, yepes Tebe BoHK
pXasiloTb | pyHy0TbCA. [lo TOro X, 6arato pevoBuH, CTUKaYKCH 3 T06010,
3ropaioTs. OiHMM CNOBOM, TiNbKKM WKOAA Bia Tebe, KncHio, - nigcymysas
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' " - y PyKu, tunocn WOCH HEAMOBIPHE: 3aICKPUBCA
w mm-opum cBiTnom, nosanue aum. .. e Ginbwe ncnymm
Kncens: A # cnpasai A pyRHIBHWK — BCE HUWY Ha CBOEMY Wnaxy!”

MNpoRAwos BiH BUCOKI ropw, rbOKI pikm i gicTasca A0 3HaMEHUTOI nycTeni
Kapakymn. Ax TyT inomy Hasycrpiy nge Cipka, y xosTtomy ogasi, BWGnuckye 3o-
NOTUCTUMM ICKOPKaMMK, aX OKO pagie.

- Jlobpnaens, kpacyHe! Ak rebe 38yTb? - 3anuTas Knceun.

- 3popos byas, nobpuit monoguio. 3syTb mexe Cipkoiw, a natnHow - Cynb-
dyp. Kyan npamyew?

~ Ta xouy npasay npo cebe gosinatnca. MOXNMBO, TH MEHI ONOMOXEW,
Cipko?

- 3 pagicnio ponomorna 6, ane moi cnosa Tobi He cnopobaTeca, snbavan,
KncHio! Tu Cnpraew rHnTTio POCTMHHKX Ta TBAPUHHKUX 3aNMLWIKIB.

3oscim Bnas fyxom Kucerb, ane noaakysas Cipui i nouinysas ii y wivky. |
on, nMwexbko! 3aguminace Cipka, cCnanaxHyno CUHE NONYM'A, 3QIAHABCA AuM i
TAaKMA ARYYUIA T3 HENPUEMHWIA, WO BCE HABKPYTW BKPUNOCA CTPAWHWMMI YOP-
HAMK NNAMaAMK. 3NAKABCA KNCeHb Ta i KUHYBCA HABTIKK.

Wne BiH Ta ripko nnave, Ta aymy aymae: Hesxe A Takui nponauywii, Hiskol
KOPUCTi HEe NPUHOWY, a NUWe pyiHyo?”

Ha3sycrpiy Aomy - A3or.

- Ocb ™ ge, apyxe. Bci Bxe nepenonowmnnuca 6e3 rebe, 3 Hir 36unnca,
WyKaThb,

- | HaBiwo n 3Hanobusca? Wock Tpeba cnanutm abo 3rHoiTn?

— Ta wo ™! T He nuwe NiATPUMYEW ropiHHA | OKUCNIOEW, ane i 3abeanevy-
€W aAnxanHA, 6e3 Tebe XuTTA Ha 3emni Hemoxnnee!

3panis Kncenb, 3anMwasca i 3 Toro yacy Ginbwe He 3acMyuyeETbCA, TOMY WO
3HAE: BiH - HaNBaXNMBIWWA Ha 3emni!

?
Bnaducnae fenucesuy, cmydenm 1 Kypcy Konedxy '—,('f
Tmmwwmwm oy
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v IHeprHi abo GnaropopgHi rasu: reniin (,CoHAYHMIA™), HeoH (“HoBnI"),
,  aproH (,1iHMBKUIK"), KPNNTOH (,MPUXOBaHNIN"), KCEHOH (,He3Harnomnin") i pa-
AoH (,npomeHncTnin”). e ogHoaToMHi MpocTi HeakTUBHI (iHepTHI) pevyoBu-
HW. [lo HUX HaneXWTb PafdoH, ras 3 HanbGinbLWOoW rycTUHOW (3a HopManb-
HUX YMOB) cepep, BiloMux y npupogi.

v O30H (03) — BNakuTHWUI ras i3 pi3kum 3anaxom (Big rp. ,0z0” — nNax-
HYTW). Y HEBENTMKINX KiNbKOCTAX OCBIXKAE NOBITPA, TOMY MICNA CUNTbHOT rpo3u
BOHO Take npuemHe: e 3 O, yreoproetbca O,. O30H CUNbHILLMIA OKNCTIOBAY, |
HiK KNCEHb, ane MeHL CTiNKniA. BUKoprucToBy€ETbCA Ana AesiHdekuii Boau i
noBiTpA, BigbintoBaHHA TKaHWH. OHI€D 3 NnepeBar o30HyBaHHA BOAW, Y
NOPIBHAHHI 3 XJTOPYBAHHAM, € BifiCY THICTb TOKCHHIB | OTPYTW. ‘;J

v Cipka - TBepfa KpucTaniyHa »oBTa peyoBuHa (,sira” y nepeknagi -
3 CAHCKPUTCbKOro 03Hauyae ,CBITNo-XkoeTnin"). [nBOoBMMKHA BNACTUBICTb ‘
CipKM — HE3MOYYBAHICTb Y BOAI. HeBenuuKi WMaTKy CipKM nnasalwTb Ha
rnoBepxHi BoAw, xo4a 1i rycTvHa BABiYi Ginblwa, HiX y Boau. lopuTe cipka |
ACKPaBO-CMHIM MONyM'SiM, YTBOPIOKOUN CIPYUCTUI ra3. 3acTOCOBYETbCA Y |
BMPOBHUUTBI CIPHUKIB, AK OTPYTOXIMIKaT y CiNbCbKOMY rocrnoaapcTsi, Ana
ByfKaHi3aLil KayuyKy, a TakoxX y mefuuuHi. Hainbinblwe cipku notpebye s+
BUPOOHNUTBO CyNbdaTHOT KNCNOTW. o e

v MNnaeukosa (pnyopugHa) kKmcnora — Ue po3unH ¢ptoposogHio (HF) =
y BOAI. Takow Ha3BOKW KUCNOTa 3aBAAYYE NIABUKOBOMY WnaTy (pnyoputy,
CaF)), 3 Akoro opepyoTb TOPOBOAEHD. LIA KUCNOTa po3'ifae CKNO, TOMY 1T o
36epiratoTb Yy nnacTMacosin (te¢proHosiW, NonieTuneHoB.iln Ta iH.) Tapi.

v Kpehpa, mapmyp, BanHAK, KaNbLUWT, aparoHiT, pakywWHAK, Kopan
abo kanbuin KapboHar - Le BCe Ha3Bu peMOBMHM,‘iMqua dopmyna Kol

CHI PE
—

Yy/[E

B 1

K

ey




CaCO,. Came 3 Hel BUTOTOBNAIOTL LWKIiNbHY Kpengy, BOHa X OCiJa€ Ha CTiHKax
YallHKKa, cnipanax npanbHUX Ta NOCYAOMUNHIAX MaLLKH. Lia peyoBuHa yTBOPIO-
ETLCA NICNA BUCUXaHHA PO3YNHY, AKUM BiNATb CTiHW, CTenio, CToBOYpU gepes.

v Ckno — ue aMOpOdHUIA, KPUXKIUIA, 3a3BUYaAIA NMPO30PUIA MaTepian, AKUNA
YTBOPIOETLCA Y MPOLIECi OXONOMKEHHA | TBEPAHEHHA B'A3KOro po3nnasy Ha
ocHoBI nicky (Si0,), coam (Na,CO,) i Banusaky (CaCO,) 3a Temnepatypu 1450-
1500 °C, Wo6 otpumatn ocobnuei abo cneuianbHi COpTU ckna (Tyronnaske,
KBapLOBE, ONTUYHE TOLLO), COAY a60 BanHAK 3aMiHIOKOTb IHLWMMW KOMNOHEHTaMW.

v  KpuwtaneBe cKno (KpuwWTans) — Lie 0ocobnmBe CKNo, AKe YTBOPIOETHCA Y
npoueci TBepAHEeHHA B'AZKOro po3nnaBy Ha OCHOBI KBapLOBOTo MicKy, noTally
(K,CO,), nmombym (Il) okcnay (PbO) i peskux iHWMX AOMILLOK 3a TemnepaTypu,
nprbnunsHo 1600 °C,

1
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..« ¥ HKonbopoge cKno YTBOPIETbCA B NpoLeci TBepAHEHHSA B'AZKUX PO3-
NNagiB Ha OCHOBI pPo3nnaBneHoro nicky, cogn (abo notauy), BanHa. [omilku
oKcufiB MeTanis 3a6apeniotoTb Ckno 3eneHum konbopom (FeO abo Cr,0,), cuHim
(CcO), pionetoBum (MnO,), poxxesum (5rO), xostum (Fe,0,), py6iHoBMM (po3nu-
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v Uemenr (Big nat. ,caementum” - ,webinb’, ,ApibHUA KamiHb") — ue By- —

AiBenbHUI maTepian, AKUA OTPUMYIOTb B NPOLEC BUNanoBaHHA y TpybyacTux

neyax, Wwo obepTaoTbCa, CYMiLlli FMUHIA, BAMHAKY i NicKy (Ta iHWKX AOMILLOK, Ha-

npyknag, wnaky) 3a temnepatyp 1450-1500 °C. 3miwyluncs 3 BOAOK, CyMill
“ TBepaHe i Kam'sHi€. € 3BMYANHMI | NOPTNEHACbKAA LIeMeHT.

v bBeron (Big nar.,bitumen” -, ripcbka cmona”) — ue 6ygisenbHUN MaTepian,i 3

AKUIA OTPYMYIOTb Y NPOLECi 3MiLLYBaHHA LLEMEHTHOIO PO34YMHY 3 rpaBiem, Webe-
i Hem abo apibHUM Wwnakom.

r v 3anizoberoH — Ue byadiBenbHWI MaTepian, AKNA OTPUMYIOTb, 3anvBato-
YW 3ani3Hy apmaTypy (Kapkac) LeMeHTHMM po34MHOM 3 rpaBsiem, Weberem abo
ApPiGHMM WNakom.

v Kepamika (Big. rp. .keramos” - ,rnnHa”) — ue bynisenbHun abo gexkopa-
TUBHUW MaTepian, AKNN OTPUMYIOTb 3 MMWHMK, MICKY Ta iHWKWX JOMILIOK (OpTOKNna-
3y) y npoueci GopMyBaHHA, BUNaMOBaHHA i CYLWiHHA. € Pi3Hi BUAK Kepamiku:
,Tpy6a” (uerna), yepenuus, WamoT (BOrHETPUBKUIA MaTepian), kKniHkep (Kucno-

- TOCTIAKNIA MaTepian), a TakoX ,ToHKa” (padaHc i nopuensHa). =
I Aani ﬁyaeg




Wit et gopoics J;{’HIHHI}! lgaemasegn — heen uae yrepey
e panmom meoe 0xont0e ﬁ!qummﬂ werve Bee e dyao pa-
winte, M npogobsbyew pyramuen gani, i 3noby gedabeo . ..

Uy i e we wp inure, gk NABIPHHT

@% AaBHuUHY nabipuHTtamum (Big gas.-rp. AaPupivBog) v Mpeuii | €ErunTi Ha-
3uBanu Cnopyaw 3i CKnagHUmMu 3aniyTaHummn xodamu, B AKi erko 3antu, ane
AYy»Ke BaKKO BMOpaTnCcA Ha3oBHI. LIA Ha3Ba AKHaMKpalle xapakrepusye KHOCb-
KA nanay Ha ocTpoBi KpuTt, cnaBa Npo AKUIA XUBE OT YKe NoHag TPy TUCAYI
pokiB 3aBgakn mipy npo Tecen i MiHoTaepa. 3rigHo 3 nereHgoto, nanay-nabi-
pVIHT nobypnyeanu 3a Haka3om uapsa MiHoca. Lo cnpaeXxHio nigzemHy mepexy
TYHeniB, AKi BenuM B OCENtO XKaxAnBoro nogmHo-buka MiHoTaspa, BBaXKatoTb
OQHWM i3 cemun Yypec caiTy. 3 TKUX Yacis /1logN HeEOQHOPa30BO BUKOPWNCTOBYBA-
nu igero nabipuHTy.

YYAECA [lAlldeiny

A
‘ Kroceka moqema \
i3 306paxerHam |
\  nabipurmy, 6U36KO
400 p. 0o H. e.
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- .//a6ipmnm 3 XMBOT OropoXi — HeogMiHHa getanb HaraTeox cagis i Napkie
€sponu. Hanbinblworo po3KBiTY MUCTELTBO CTBOPEHHA KUBUX" NabipnHTIB fo-
carno y BennkobputaHii, nepeTBOPYBILIMCL Ha OAMH 3 HaUiOHaNbHWX CUMBONIB
KoponiscTea. 3 1690 poky Ao Hawwx gHiB 36epirca 3HameHUTUIA NabipuHT-oro-
poxa nnouweto 26 ra y XemntoH-KopTti (nobnuzy JloHgoHa).

CboroHi An3anHepn CTBOPIOTL 3eneHi NabipMHTN Ha OCHOBI MaTemaTuny-
HUX MOAENEeN i crnelianbHUX KoM loTepHMX Nporpam. BnawTtosaHi B napkax i Ha
TYPUCTUUYHUX MapLUPYTax, BOHW NEPEeTBOPMUNUCA Ha 3aXOrIoUy iIHTeneKTyanb-
Hy po3Bary, BUNpobyBaHHA Ha KMIT/IMBICTb Ta BAAYYy.

XT0 Bneplue npuaymae nabipuHT? 3BiAKW BiH noxoauTb? € AecaTKN rinoTes
WoAo Uuboro. OgHaK AoCi OCTaTOYHO He 3'ACOBAHO NPUUYUH BUHUKHEHHA Ta No-
LWWPEHHA NO CBITY BUragnnBoro ManioHKy Y BUrMALI 3BUBUCTUX [OPIXKOK. TOUHO
BilomMO ofHe: paHiwe 3a Hac nabipuHTy npuaymana Mpupoga. CnipanenogibHi
Ta NabipuHTOBI POpPMWN XapaKTepHI ANA Yyepenalwlok MOMIOCKIB, XO4iB Y Mypall-
HUKY, TRPaNAAKTLCA B iHLWKUX KMBUX 06'ekTax. [aBaiTe 3'Acyemo, Hagiwo Mpw-
poai 3Hagobunuca nabipuHTu.

Binweenem I, cnidyrouu modi, 3aknae y XemnmoH-kopmi Hall-
6inbluti 8 €sponi nabipurm, de ponb nepewkoo, Wo po3dina-
J1U QOpiMKU, BUKOHYBAIU CRoOYamiy 2pabu, a niaHile mucu

-----
= | «
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f/j HYTPILWHE BYXO — L& OfWH i3 TPbOX BigAINiB OPraHis cayxy i pieHoBarum,
AKKIA MaE xuTpomyapy Gopmy i MiCTTbCA Y KicTkoBoMy nabipuHTi. BiH cknapaeTh-
CA 3 NPUCIHKA, 3aBUTKW | KICTKOBMX MIBKONOBUX KaHanis. 3anfayTaHi XoAmn KiCTKO-
BOro NabipuHTy y BUrNALI LWiNbHOI KICTKOBOT Kancynu cxoBaHi muboko B TBepaii
PEYOBUHI CKPOHEBOI KICTKK. Y BHYTPILLHBOMY BYCi MICTATBCA YyTNUBI 3aKiHYEHHS
CNYXOBOTO | BeCTUOYNAPHOro HepBIB, 3aHypPeHi y pianHy.

Pyxu pignuHun y nepegHbomy CnyxoBOMY BigAini BHYTPIilWHbOrO Byxa (3a-
BUTL) CTUMYNIOKOTL 3aKiHYEHHA CIYXOBOrO HepBa, YTBOPKHYM eNeKTPUYHUIA
imaynbc. Li iMnynbcy nepegatoTbea Yy MO30K, AKMIA iX aHANI3YE | CNpUnMaEe Ak
3BYKW. Pyx piguHn y 3aaHbomy BeCTUBYNApHOMY BigAaini KiCTKOBOTo NabipuHTy
(NPUCIHKY | TPbOX NIBKONOBUX KaHanax) Takox 30y4Kye HepBOBI 3aKiHYeHHS,
ane yxe sectmbynapHoro Hepgy. IMNynbcn, AKi HAOXO4ATb Y MO30K Bif, BECTU-
OynApHOro HepByY, AaloTb YABNEHHA NPO NONOXKEHHA TiNa y NPOCTOpI | NOro pyx.

o

'/foepenar_u Ka YepeBOHOMX MOMIOCKIB 3aKkpy4veHa y surnagi cnipani. Cykyn-
HicTb 06epTiB Yepenaluky, Wo NigHIMAETLCA Hag OTBOPOM (ycTaAM), Ha3uBaoTb
3aBuTKamu. Mpw HapocTaHHi TypbocnipanbHOI YepenalwKkn KinbKicTb obepTiB
36inblIYETbCA, KOMKEH HacTynHWiA 0b6epT NigHIMaeTbCA Hag nonepeaHim, TobTo
3aBUTOK NiAHIMAETbCA Hag YCTAM.

LlikaBi yepenaluku, po3gineHi Ha kamepw, Bynn y OpeBHiX BUMEPANX rono-
BOHOIMX MOJMOCKIB — aMOHITIB. 3a3BryYan, TiNno MOMKCKa 3HaAXOQUOCA B OCTaH-
Hiln Kamepi, 3 AKoT,BUrnagana” rososa 3 o4rma Ta WwynanbLamMun.

PO3BWNTOK aMOHIiTa MOYMHABCA 3 KaMepw, fika 3HaxXOauTbCA B LIEHTPI Yepe-
nawku. B npoueci pocTy Tino Moncka nepemillysanoca no cnipani, 3anvwao-
uun nicna cebe kamepw, po3gineHi neperopogkamu Ta 3arnoBHeHI NOBITPAM.

OpHi€lo 3 XxapaKTepHNX 0CoBANBOCTEN Yepenallok aMOHITIB € nonaresa Jii-
HifA. Llein manioHOK YyTBOPIOOTL 3akiHUEHHA Neperopofok y micui 3'€gHaHHA 3i
CTiHKaMK myLuni. Y paHHiX NpeAcTaBHUKIB BiH HAWNPOCTIWWIA — Malxe npAma
NiHIA, ¥ Ni3HIWKX — 3'ABNAIOTLCA BUTMHW Neperopodku, AKi Ha3neBalloTb cignamu i
nonatamu. 3 4acom Ui NeperopoaKy po3ranyylTbes.

£
| a



Hagiwo yepenatui nabipuHTN? YyeHi BBakaloTb, WO CKNagHa cucTtema ne-
PEropOoAOK 3MILHIOE MYLUIKD aMOHITIB, AKI ONYCKaNWUCA Ha BenuKi rmubnHu. A
we — anA Kpacw. Jlonatesa NiHia AWBOBVIKHO FapHa, Hauye TOHKE MEPEXUBO U
TAaEMHWKYI KpOHW gepes.. Tpumaroum Ha 4ONOHI CnipanbHy Yepenawuky, AKY Minb-
MOHW POKiB TOMY NOKUHYB MOMKOCK, MOXHa 6e3 KiHUA BOAUTM nansuem no ii
KinbUAX, PO3AVBNATUCA MaNoHOK i AUBYBATUCA AOCKOHANOCTI NiHin Ta dopm.

Ry B ET B &~ = B BTN TR TR TETE
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-.’_C/)iKyC BeHranbcbkuin abo 6aHbAH - Le AepeBo 3 HambinbLWow B CBIiTi Nno-
Lweto KpoHu. BoHo noxoguts 3 banrnagew, IHaii ta Wpi-NlaHku. XKutTtesa dopma
LbOro gepesa AUBOBMXKHA. Y fopocnnx pocnuH 3i ctoBOypa i rinok BigpocTatoTs
OOBri NOBITPAHI KOPeHI, AKI AOCAraloTb 3eMAi | BKOPIHIOIOTbCSA. 3 YacoMm Kope-
Hi MOTOBLLYIOTLCA | NepeTBOPIOKTLCA Ha AOAATKOBY ONOPY ANA CNifNbHOI rycTol
KpoHu. OfHe fepeBo MoXe 3aMaT TEPUTOPIto A0 KiNbKOX rekTapis, yTBOpIO-
KoUK CripaBXKHil nic.

.baraToHore” gepeBo WaHyTb IHAYCbKI MyapeLli, NOTo BBaXaloTb Cakpanb-
HUM Bigpa3sy B ABOX peniriax — 6ynamami Ta iHayi3mi. depeBo-nabipnHTt moxe
BPATYBATW Bifl CNEKWU HE OfHY COTHIO CTOMIEHUX MaHAPIBHUKIB.



f/[ﬁa KNITMHHOMY PiBHI opraHi3auii TakoX € cTpyKTypu y Gopmi nabipuHTIB.
KniTvHa, no cyTi, cama € 3annytaHum nabipuHtom membpaH, NoB’A3aHnX MiXK Co-
6010 KaHanamu, nepexofamu, AKUMIU PyXaloTbCA MPOAYKTU Pi3HOMAHITHUX ne-
PEeTBOPEHD | CUHTESIB,

Anapat fonbaxi — ue opraHena KniTuHK, WO CKNaAaETbhca 3 NOPOXHUH Ta Ka-
Hanie. Ha nepLwwnin nornag y enekTpoHHWN MiKPOCKON 30aEThCs, WO BOHU PO3-
TaloBaHi XxaoTUUHo. Hacnpasi 3a BUAUMUM XaOCOM NPUXOBAHWIA BUCOKUI pi-
BeHb yNnopsAaKoBaHoCTi. PeuyoBuHM, AKI pyXaloTbCa AOBIrMMMU nabipuHtamu el
opraHeny, B3aEMOAII0Tb, COPTYIOTbCA 3@ XIMIYHWUM CKNAAOM | MOXYTb BMBOAN-
TUCA HA30BHI 3 KNITWHW. MpU3HauYeHHA Takoro NabipuHTY y XiMiUHNX NepeTBo-
PEHHsIX PEYOBUH. BiH € BENUKOK XiMI4HOIO NabopaTopi€io | CKknagom peyoBuH

Bl

- //ZypaLUHMK — [Ay»Ke CKnafHa apxiTeKTypHa cnopyaa, HamqaCTiLue KOHYCO-
nopibHoi popmn 2-2,5 M 3aBBMLLKN. HanesHe, BU He pa3 HaTpannAaam y fici Ha
Take rHi3go pyawx NiCOBUX MypaLLoK, HafiMHUX 3aXUCHUKIB | caHiTapiB Jlicy.

OcHoBHi BygiBenbHi Matepiany, AKi BUKOPUCTOBYIOTb MypalKky, — 3emns,
XBOS, TPaRa, rinoyku. MNig 30BHILLHLOI HACMMHOK YaCTMHOK MypallHNKa 3Ha-
XOOUTLCA OCHOBHA Mif3eMHa YacTUHa Y BUNAAI CKNagHWX XofiB-nabipuHTis i
Kamep. TyT X1BYTb OPOCHi Mypaxu, IXHI IMUNHKK i NANEUKN.

MypaLUHUK, ¥ AKOMY MELLKAE poauHa pyavx NicoBMX MypaLloK, MaE cknag-
Hy baratokamepHy 6ygoBy. Taka GygoBa MypallHuKa 3abe3neuye oro bara-
TOQYHKLIOHANbHICTb: KOXHa YacTuUHa Uiel cnopyayn Mae CBOE Npu3HayeHHsA. Y
MYpalUHMKY, 3B€AEHOMY Ha CTapeHbKOMY MeHbKY, MOXYTb XWTX A0 NiBTOpa
MinbNOHa Mypax.




MypatHuk y po3pizi

1. [lokpumma 3 20710K | 2iN0HOK. 3aXULIAE XUMJIO 8i0 NPUMX NO200U, PEMOHMYEMbCA | OHOB-
nemeca poboyumu mypaxamu. 2. ,Congpilt” — kamepa, Wo Hazpisaemscs NPOMEHAMU COHUA.
HasecHi mewkanyl 3abizarome clodu nozpimucs. 3. O0uH i3 8xodis (seHmuagyitiHuti kadan). Oxo-
ponAemeoca condamamu. 4. ,Knadosuwe” Ciodu poboyi mypawku si0HOCAME noMepux nobpa-
mumis i cmimmea. 5. 3umysansHa kamepa. Tym komaxu 36uparomeca, Wob 8 cmaxi Haniecnaa4yku
nepexumu xoncou. 6., XnibHa komopa’” Tym mypauiku 36epizaioms 3epHa. /7. Lapceka kamepa, de
Muee Mamea (Uapuys), eidknadarydu 6o nismopu mucayi Acyb Ha 0eHb. 3a Hewo 002A50a0Mb Po-
boui mypatuku. 8. Kamepu 3 aliuamu, AUMUHKAGMU | nanevkamu. 9. ,KopieHuk’, 0e mypawiku ympu-
mytome nonenues (mmio). 10. ,M'acHa komopa’; 8 aky dhypaxupu npUHOCAMb 2yceHuus ma IHuwy
3do6uy

NabipuHT, CTBOPEHi NIOABMI Ta YBIUHEHI B NaM'ATHUKaX KynbTypu Lie 3
yacis CrapopgasHboi peuii, matoTk 6araToBikoBy icTOpilD. BOHN AUBOBMXHI,
MICTWUHI Ta 3aragKoBi.
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! Mpupopda Tex € aBTOPOM | TBOPLEM 3anayTaHUX, XUTPOMyApPUX XOAis, [0-
CTOMHWX HAWOro 3axONneHHA i 3AMBYBaHHSA. B pi3HMX »xuBUx cnctemax nabi-
PUHTU MaKTb CBOE MPU3HAUYEHHA: 3MILHIOIOTL CTRYKTYPY OpraHiamy, 3axulla-
0Tb, MIACUNIOITL 3BYKW, CTBOPIOIOTE CMOPYAWN 3i cCKnagHolo baratokamepHoIo

6ynoBoto. A, MOXe, BU NpofoBXKuTe nepenik? na uboro Tpeba novat nowyk
Ta AOCNIAXKEHHA HOBUX NabipUHTOBUX CTRYKTYP *KUBOT NPUPOAMN.

- g

O0duH 32 Halkpacusiwux | Hatbinewux nabipusmis caimy — PeHak-ciop-EHOp y hparnuy3sbkiti
icmopuyHit npogikyil TypeHs — cnopydxerull 8 1996 poui i 3atimae niowy binetue 20 2a.
WodHn tiozo eidaidyiome 85 000 mypucmis, Aki doseo 6ayxkarome Uozo nepexodamu. Lledi

naGipusm yydosull wie momy, Wo 8iH Wwopoky pizHul. 3asdaxku ocobausomy memody Nocadky
_POCAUH (KYKYPYO3U, COHAWHUKIG) | po3mMimuyi noBepxHi 8iH ,6UPOCMAE” KOXKHOI BECHU, 8 CEPNHI
0ae ypoxall | 3HUKGE, @ HOCMYNHOI BECHU 3'ABNAEMbCA 3HOBY
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Ipuna MicynincobKa
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Ak mu exe 3 samu 3'Aacysanu, Ha ,eecinni”y meapuH, AK i 8
mooel, € My3uka, nicHi i maxui’. A AKa X 8ecineHa ypo4ucmicme
6e3 nodapyHkis? BoHU — 4ydosul cnocib sussumu c8oio
npuxuneHicme. € y maaput i nodapyHku!

YacTyBaHHA o714 Hape4yeHol

noaapyHle Hy, xT0 K He nobuTts ix oTpumMyBaT? | fapyBati — TEX Npu-
EMHO, afKe NogapyHoK NPUHOCUTL PagicTb MUAIA CepLIo MIOAWHI.

A ocb onAa aeaKkux BUAIB rnaByykie 3pobutu nofapyHoK  HapeyeHin” - ue
e 1 WaHC 3aNUWUTUCA XUBUM, afpKe CaMKM NaByKiB BiA3HaYalOTbCA KaHi-
BanbCbKuMK Haxmnnamm. CMadyHa MyLKa y NogapyHOK TaMye ronof arpecus-
HOI ,HapeueHoIl" | BigBepTaE il yBary Bif aneTUTHOro ,keHuxa". AKIo X no-
[OApPYHOK He BraMOBYE aneTuT caMmyykiu, ,HapevyeHoMy” He 3aBagfaTb WBNAKI
HiPKKW. lepeBaKHO Camellb MEHLUWNIA 33 CaMKy i fOCTaTHbO PyXJINBUIA, abn
BUYaCHO BTeKTW. A 3abapuTbca — , HapeueHa” He BIAMOBUTBCA Bif AaPMOBOI
PKi, IKa KpYTUTLCA B HET Mig HOCOM, | NepeTBOPUTLCA Ha ,BAOBY .

YYAECA nNPuPOAM

'Mpo pumyaneHi nicki ma
madui y meapuH dumad y
KOJIOCKY', Ne 7/2012

Masyx nizaypa
(Pisaura)




Musa npupoga r———u—

EmnidHa myxa

Camelb naByka Pisaurd, HaTpanuBeLLK Ha CNig roToBol 4o CNaploBaHHA CaMKu,
NOBWTb MYLLKY, 3aMOTYE 1i y NaByTHY i OpPMYeE NyXKuUiA CPibHUIN KOKOH. 3Hal-
WOBLIY CaMULLI0, BiH AAPYE 1 Liel 3anakoBaHnin cmakonnk. Cammnuyka Habnuvxka-
€TbCA, BNUHAETLCA Xeniluepamy B KOKOH | BUCMOKTYE myLUKy. Came Liet MOMEHT
HAUCNPUATIUBILLIWIA A4NA CAMUA, AKUIN Xoue 3annwmnTie No cobi HalwapKie.

JHewwntobHi” maHepwu

BapTo 3a3HauuTK, Wo GaraTo naBykiB, AKi 34iACHIOTL puTyan obhaposy-
BaHHA CAMUYKM, HE 3aBXAM MaloTb Ha MeTi BramyBaTw Ti aneTut. HYacTo Takumn pu-
Tyan CNyrye CUrHanom o cnaplosaHHA. Tofdi ronofHn CameLlb Cam BUCMOKTYE
KOKOH 3 MYLUKOI Le A0 3ycTpiui 3 ,HapeveHot"” abo 3abupae CBin nogapyHok
Ha3ap nicnsa WwnwbHoi uepemoHii. OCb Takui HeBUXOBaHWI NaBy4yoK. Monvso,
came Ana Toro, Wob HaBUMTK IHLWKX NaBYKIB Aobpux maHep, naByyuxa i 3igae

KpvBaAHMKa? \ Bozomonu
Kmup sudy Triorla interrupta, wo /
noidae 6abky Plathemis lydia /

»*

nogapyH Kamu CynpoBOIXKYIOTLCA 3aNUUAHHA MyX 3 poaunH KTupis (Asilidae),
bitakie (Bittacidae), boromonis (Mantidae) Ta ToBkyHUnKiB abo , TaHLIOIOUYUX MyX"
(Empididae). Ak i naByKkn, camuli LNX XWKMX KOMaxX NPUHOCATD ,KOXaHIA" MyLLKY,
WOO He PU3NKYBaTK BNACHNM XUTTAM i BUMaAKOBO HeE NOTPanuT Ha ,Becinb-
HWIA CTin" 3amicTb CTpaBwW.

)
N\
boeomon '

Myxn-KaHibanm
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W — o )iusa mpupoga

-

HacTyBaHHA Y HEXUMKIX

Y nexuxux TBapWUH PUTYan NPUrOLLAHHA Hape4yeHol € NPOABOM rOTOBHOCTI
o60ox TBapvH A0 cnaptoBaHHA. leaki TponiuHi KNonm NPUHOCATL KOXaHUM Y No-
AapyHOK HaciHHAYKO dikyca. [1Taxu NipHUKO3W AapyioTb XMyT TPaBUUYKK 3 AHA
BogonMMLLa. A camellb KOMaxu CKOpnioHHWUUi 3BuYanHol (Panorpa communis)
3 poguHv ckopnioHHUUb (Panorpidae) rogye cBoix obpaHuLb 3 BYCT B YCTa, Bifj-
PUryrYM Nig 4ac cnaploBaHHA Kpaneibku PiAuHW, AKi CaMKW NpUUMaKTb AK
yactyBaHHs. Oue Tak niobouli!l A 3a3BUyat CKOPNIOHHULI XUBNATLCA CBIXKNMMN
Tpynamu TBapuH abo HeKTapoMm KBITiB.

Camui nesKkMx KoMax NpurowaoTb Cammuyky BNacHOK CITMHKOH, iHLLI — IMITY-
I0Tb rO4yBaHHA, TOPKaYMCh POTOM [0 poTa. Taky iMiTaLilo 30010M1 Ha3nBalTb
pUTYanbHUM rogyBaHHAM. A Ham Takuin puTyan Haragye nouinyHku.

HOHRYpPC YyMifnbLiB

Cepe,q TOBKYHUYUKIB € feski BuaAn (Hanpuknag, anbniricbka myxa-kpaseLb),
NpeaCcTaBHUKN AKMX 3a 4OMNOMOro0 NaBy TUHHKX 3a503 NATYTb NereHbKnin Ky-
NACTUIA KOKOH-6aNoHYMK Y ANBOBUMXHY KPUXITHY Byanb. [1ns camuis, AKI nne-
TyTb BYasi Ta 6anoHYMKKU, NofapyHOK NOTPIBHUI He anA 3axMCTy Big ronogHol
camkn. | cMayHa MyLLIKa, | KpacuBa KynbKa, | Byanb € martepianizoBaHolo npo-
no3uuier ,pykn i cepus”. BoHW He nullie BUKOHYIOTb pOnb nogapyHkis, ane i
OEeMOHCTPYIOTE MacTepHicTb camua. Camui-yminbui 36upaioTbea y 3rpanikm i
NiTalTb, MOKA3youn CBOK BNpaBHiCTb. Kputepii Bubopy ,HapedeHoro” 3HaoTb

nviwe ,HapeyeHi’”
MipHuKo3u
CkopnioHHuUf 3sudalini

(Panorpa
communis)



MipHuxosu

He BCe, AK y nioaen

LLInio6Hi LepemMoHil 3 AeMOHCTPaUiEld npeameTa AK CUrHany Ao cnapio-
BaHHS, @ HE YaCTyBaHHSA, € NOPIBHAHO MONOANMM IHCTUHKTaMU. BOHW, AK i iHLWi
WABHI pUTYanu, ycnagkoByIOTbHCA, | TBAPUHW HAPOAXKYIOTBCA 3i CKNAAHUMM iH-
CTUHKTaMMU.

HaTtomicTb y niogen BecinbHi TpaauLii Ta puTyanu nepealTbes 3 NOKONIHHA
B MOKOMIHHA iHGOpMaUinHUMK KaHanamu. LLle cTo pokiB TOMy yKpalHCbKi fiiB4a-
Ta roTysanu BeciflbHWI nocar (BULLMBaHI PYLUHWUKW, FranToOBaHWA OAAT, MOCTifNb-
Hy 6in3HY), Wo6 NOKa3aTh CBOE BMIHHA MaibyTHbOMY YONOBIKOBI. | HE ANBHO,
afpKe XUTTa B Wnobi Bumarae HaratbOx HaBUYOK: BMIHHA KyXoBaputu Ta [o-
rnafaTti 3a OitbMu, 30iACHIOBATY APIGHMIA PpeMOHT, NnpubupaTti *1Tno ToLo. lo-
APYXKSA YAOCKOHAMIOE Ui HABVYKW BINPOAOBX BCbOTO XKUTTH.

Y TBapuH, HaBNaky, MalnCTEPHICTb AEMOHCTPYIOTL nepesaxHo camui. Camui
nTaxis 6yayloTs rHizga abo NnpyvHaNMHI NoYnHaloTb ix byayBaTw, a fesKi 3 HUX Ha
nepiog cnaproBaHHA BynyioTb anbTaHKW | fy»e peTenbHOo Ta 3i CMakom NpuKpa-
watoThb ix. Mpo ue My NOroBOPUMO HacTYNHOro pasy.

Hani 6yoe.




HYAECA NPUPOAU

i P HCOH TR
Yydoai nimyHu p 8

Bnin«y 6abky NiTaloTb UM He Haf KOXHOIK ranfaBMHOI, B3QOBX Aopir, nobnu-
3y cnopya. Pocincbka Ha3Ba Komaxu —,CTpeKo3a” — NoxXoanTb Bif AaBHbOPYCb-
KOTo CNnoBa,CTpeKkoTaTh” — WBWUAKO PYyXaTucs.

Babkun 1 cnpasgi vynosi NiTyHW. Ane He Bci. [leaknx 3 HUX — NIOTOK, AiJOK,
KpaCyHb — BaX»K0 Ha3BaTW ,WBUAKICHUMK". 3aTe IXHi CecTpy — KOPoMUCa, Ao-
30pUi Ta AesaKi iHWi — HanwBnaL (y NOpiBHAHHI 3i cBOIMK po3mipamu) KoMaxu
Ha 3emni. babKku aeaKkMx BULIB PO3BMBaIOTL WBUAKICTL 150 kKM Ha roguHy! 3a
XBUNHY Taka 6abka moxe nponeTith BiAcTaHb y 50 Tucay pasis Ginbiuy, HixX

AoBXuHa ii BnacHoro Tina. Lesugknx, npyakux i cnputHux 6abok y Hapoai Ha-
3KBaIOTb ,HebecHUMY KoB3aHamKn",
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babku. T — Kopomucio senuke
(Aeschna grandis); 2 — babka
3suvalHa (Sympetrum vufgatum);
3— babka nnocka (Libellula depressa);
4— Hozopeysb-imnepamop (Anax
imperator); 5 - Jltomka dpiada (Lestes
dryas); 6 - babka decamunaamucma
(Libellula puichella); 7 - @amima
(Epallage fatime); 8 - babka bnakumHa
(Diflebia euphaeoides)

-----
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o3opeys
(nuvunxa)

N Hosopeus

babru-HeHarepu

KomHa 6abka Ma€e CBOIO AiNAHKY i NiTa€ Hap Hew Tyan-CroauW, Have BapTOBUIA.
HaneBHe, came TOMY OAHY 3 Hanbinblmx Hawmx 6abok Tak i Ha3Banu — Jo30-
puem.

Baxkko nigpaxysaTtu, cKinbKu Komax cniimana 6abka Bnponoex AHA. Ane Bi-
AOMO, Lo Maca 1T WoAeHHOT 30061nYi y Aekinbka pasis 6inbLia, Hixk Maca camol
MUCnuBULI. XKOOHWI XnXKaK He 3'TAa€ CTINbKU DK y MOPiIBHAHHI 3i CBOEID Macol0.
AKOCb y4eHi NpoBenn ekcrnepuMeHT i BCTAaHOBWIIN, WO Y HEBOJTi BMPOAOBXK ro-
AMHW 6abka-kopommncno 3ina 40 myx. YueHi oyam CBOIM He nosipunu: AKOK Ta-
KW aneTuT Mana NigunHa, in goeenocs 6w 3icTn nefdb He Uiny kopoBsy!

LapyHoKk npupodu

6abKu € Yy[OBI NPUCTOCYBAHHA ANA NOMIOBAaHHA Y NONbOTI: CUMbHI KpUNa,
BMIHHA Pi3KO NoBepTaTh, KPYTO 34iMMaTUCA Bropy abo ntn y,nike’, 3ynuHATUCA
Ha NbOTY, PO3BEPTATUACA | 3HOBY MUaTUCA 3a 3p00Myuro. Tino 6abkn Mae rBUHTO-
BY CTPYKTYpPY i Haue BKpUTe MeTanom, a 1Ba Kpvna po3TalloBaHi Ha Tifli XpecTo-
noaibHo. Taka Gygosa 3abe3neyye Komaci Yyf0Bi MaHeBpU.

LLle oguH JapyHOK Npupoan — CNpasHA 3arajka ansa sueHux. BuAsunocs,
wo 6abka y NonboTi gyXe TOYHO CNPAMOBYE CBOIO TiHb Ha CITKIBKY OKa MNpo-
TVBHMKA. 32 BiACYTHOCTI NOTOKY CBiTNa BOPOr cnpuimae 6abky Ak Hepyxomui
06'eKT, a OTXe, He Quikye Big Hel Hanagy. Ii oui 6auatb Bce HaBKPYTY, a WPOKO
PO3CTaBNEHI HOMW, BKPUTI ApiBHEHbKUMIN BONIOCUHKAMW, B MOMbOTI YTBOPIOKThH
WOCh Ha KLITanT cauka abo citku. bes ymx npuctocysaHb b6abka He Buxuna 6,
afi»e BoHa noTpebye gyxe Harato ixi.




Xusa npupoga

/

[NunbHi cnocmepizadi

Y BinbLWOCTI KOMax He rnapa, i HaBiTb He AeCATOK, a AeKinbKa TUCAY oUen. Taki
oui HAa3MBalOTb HaceTKOBUMY, a 3ip — Mo3aidHmM, Oui 6abKn BBaXaloTb HANAO-
CKOHaniwmmn cepepq ycix komax. [1Ba HaniBchepuyHnx oka KomMaxu 3anmarotb
Maitike MonoBUHY ronosu i 3abe3neuyioTb Ayxe WUpoke none 30py. KoxHe 3
HUX MiCTUTb Mo 30 TUcay okpemux paceTok — oyok. Tomy babka moxe ofHO-
YaCHO, He NoBepTalyu ronosu, 6aunTy Bee, Wo BiAOYBaETLCA HABKONO. | HaBITL
nosaay! i oui cknapaoTbea 3 ABOX HaCTUH. HUXHI — 30aTHI pO3Pi3HATU KONTbopY,
a BepxHi — nulue popmy. 3aaneKy BoHa po3ni3Hae xepTsy 3a obpucamm Tina, a
BXKe 36/1M3bKa BU3HAYaETbCA: ICTW YK Hi. 304061y He BUCIK3HE Big BaraTookol
MUCNUBULLI!

Husi pakemu

BaLue ysaBneHHs npo 6abky byae HeNOBHWUM, AKLLO BN He AoBigaeTech Npo i
NUUYNHOK, AKI XMBYTb y BOf. IX Ha3mBaloTb Himpamn abo Haapamu, a wWwe —,Ku-
BuMY pakeTamu’, Lie Tomy, WO pyXatounch, NUYUHKA 3 CUI0K0 BUKUAAE 3 0COONU-
BOro MYCKY/IbHOrO Milleyka CTpyMiHb BOAMW.




JINUNHKa TeX MaE YMM 3QUBYyBaTK Hac. Ha No4aTKoBIN cTagil po3BUTKY Y Hel
[Ba cepus: oiHe — B rONIOBI, a Apyre — Y 3afiHi YacTuHi Tina. KpoBs y Hel 3eneHoro
Konbopy.

MobaunTi NUYKMHKY 6abK1 HEBaXKKO, XO4 BOHa 1 Ma€ MackysasnbHe 3abaps-
NeHHA Konbopy nilaHoro gHa. A BriisHaeTe BuW 11 1erko: y NMYUHKK Taki X Benn-
yesHi odi, AK i B 6abKn. JTnunHKa 6abKn — TeX HeHaXKepnUBUIA XuxKak. Bnpoaosx
[HA BOHa 3'inae i soBiui binblue, HixX T Maca.

babka Bigknagae anLA Ha MinuHi o3ep abo Bogonm. JTIMUNHKY BUNYNAOIOTLCA
i MOXYTb »KWUTI Y BOAI BMIPOAOBX MATK POKIB, a NOTIM BUIa3ATb NO TPaBUHLI
Ha NOBEPXHIO | BMOLLYIOTHCA TaK, Wob ronosa o6os'a3koso byna sropi. LonHo
WKipKa NMYUHKN BUCOXHE | TpicHe, 3 Hel BuniTae gopocna babka. BoHa ckupae
CBOIO LWKIPKY-KOCTIOM, @ HiXKKI BUTATYE, Haye 3 NaHYilLOK.

JlogeorumenbKa 3emi

Komaxw UBYTb Ha 3emni Bnpogoesx 250 mnH. pokis. [laBHA 6abka byna Ginb-
WOIO, HIXK Halla — 3aBOoBXKKK 30 cM Ta 3 po3maxom Kpun 60 cm. A e BoHa byna
HabaraTo KpynHilwo i He Takow CNPUTHOI Ta NOBOPOTKOto. OfHaK yyeHi BBa-
XKaloTb, Wo Hawwa 6abka Kpi3b JecATKN MiNbWOHIB poKiB 36eperna BCi OCHOBHI
03HaKu CBOIX ganekux npeakis. babkn nitanw we Togi, Konw He Byno aHi gnHo-
3aBpiB, aHi NTaxis.

Cnasa babui!

@Kpil\z’l TOro, Wwo 6abku — YygoBi NiTyHN | BONOAiIOTL Be3fgoraHHMU 0UYNMa,
BOHW We i CripaBXHi pekopacMmeHun. BoHn HanwsmnaLwi Ta HanbinbLui HeHaxepn
cepeq X1Kakis.
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Neowapdo da Binvi

| 6abku, i IXHI TMUNHKI 3HWLLYIOTD WKIAANBUX KOMaxX: Komapis, MyX, reasis.
Akwo nobnusy soponmm nitae Garato 6abok — Le o3Haka Ii eKonoriYHol Npw-
BABNMBOCTI i Pi3HOMAHITTA BOQHUX MeLLKaHL|iB.

[lo Toro *, 6abkn Ta 1 iHWI KOMaxn Heabuak Npucnyxunuca Hayui. He gap-
ma JleoHapfo ga BiHui, CTBOPIOKOYKM NPOEKTK NiTalbHOro anapary, 3a3Havas, Wo
BApTO 3BEPHYTW YBary He Nulle Ha Kpunia nTaxis, ane i Ha Kpuna komax. Y cBoeE-
MYy LLOAEHHWKY BiH Hanncas:,Bigeipatn posn MinaHcbKol popTedi i nocnocTepi-
raTi 3a nonboTom 6abok”. OanH 3 OCHOBOMNONOMHMUKIB Cy4acHOI KOCMOHaBTUKN
K. E. LlionkoBCbKMI HaBiTb BBaXaB, WO PO3BUTOK aBiallii Hemoxnueui ,6e3 pe-
TeNbHOro BUBYEHHA NoNboTy Komax'. OTaka yecTb!

3pa3oK 018 2BUHMOKPUSTIB

(boro,qu MOXHa KaszaTtu, Wo npopouTsa reHiie 36ynuca. BcecsiTHbO Bifo-
MU BUPOBHUK rBvHTOKpMNIB Irop IBaHoBKY CiKOPCbKUI, AKNIA XUB | NpauioBas
y CLLIA, cTBOPWB CBIlA CEPIVIHUIA TBUHTOKPUA OAHOTBUHTOBOI CUCTEMW, MPOTOTH-
nom siKkoro nocny»una 6abka. KomnaxbiioHom Cikopcbkoro byna Bigoma Kom-
naHisa IBM. 3acTocoByloumn KOMN'toTepHe MogesnioBaHHA, PO3pOBHUKN CTBOPUIY
noHap 2 000 cnevjianbHUX MPOEKLUiN, AKi konitoBanu maHeepu 6abkn y nosiTpi.
Po6oTv 3aBepwmnnnca CTBOPEHHAM [OCKOHanoro revHTokpuna CiKopcbKoro
OnA nepese3eHHA congar i aptunepii. Ocb AK BaXXNNBO BMITW criocTepiraty 3a
XKNBO Npnpogoto!




He maka e U beamypbomHa

A LLie Ui CTBOPIHHA MUNYIOTb Halle oKo i 3barauytoTb npupogy pizHobapBam:
Bif, ONakMTHUX 0O HaCMYEHNX YEPBOHO-KOPUYHEBUX KONbOPIB. Y AeAKNX Kpa-
iHax (ocobnuBo Le cTocyeTbeA AnoHii) 6abka € BTINEHHAM NpeKpacHoro, Tak
Camo, AK METEJIUKW | NTaxu.

BoHu BurnagaoTb Ayxe 6estypbotHumuy (3raganmo 6anky |. A. Kpunoea
,babka i mypawka”). Cnpaegi, cnocrepiraoyu 3a erkoo i MOTOPHOI KpacyHero,
BaXKKO YABMTN, LLLO BOHA B MOTi 40OMa HEBNUHHO MNPaLIoE, LWyKawyn Ky, 3sigcu i
nerkoBaxHui obpas y bainui - ,yce nito npocnisana”. Ak 6aynmo, sigomun Han-
Kap He Ay)Ke BHMKaB y NPUPOaHMYI HIDaHCK, iHaKwe Hanwucas bu: ,Yce nito He-
BNHHO gobyBana iKy".




HacnpaBgi il »KuTTaA He Take Bxe 1 6e3typboTHe. binbwicTb Jopocnnx oco-
BuH KrBe goBro. Y micuax 3 XonogHUM KNiMaTtom, KOMaxu 3uMyIoTh, LWYKalouyu
ANA cebe 3aTUWHE Micue, y TPOMiKax — NepexmnBatoTb CyXui ce3oH, Bnagaroum
B CNNAYKY, | OXKMBAIOTb 3 HacTaHHAM golis. babkn geAkux BUAIB HaBITb 34i1-
CHIOIOTb JOBFi, TPAHCATNAHTUYHI NepensoTH, OgHaK BINbLWICTb 3 HUX NPOXKNBAE
nobnmsy micub Po3mMHOXeHHs. Bu we He pa3 nobayuTe Le 4yao Nnpupoam i 3a-
MUNTYETECH HUM!

Bm. PEAAKLII, Haubinewud anemum y nusurku camyprii nonicdei — ia, axy
BOHA NOITUHAE y nepuwii 48 200UH Xumm#, nepesuwyye i macy y 85 mucay pasie.
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YKPAIHCbKMNM BYAKQH

YYAECA NMNAMETHM 3EMNA

Feorpacpitﬂ 11 daHi. By Aranivmuil Macun Kapa-_ﬂar

bk i it 44° 54 00" . ur, 35" 11 00" ex. .
llE'I—lInPy Tl‘pCbRDl"{) MacunBy

Mamepur Eppasis
Haemusa epimy _ €ppora
Lepskana Y rpaina

A nmiHiempamuBHO-

: ArmoHomHa Peertysaira Kpum |
mepumopiaAbHa OQuUHULS

K aAinvramuvsuil nosie ' roMipHUl

MarcunaabHa Bucoma r. Cesama (577 m)

KpdiHa npUpPOAHUX YyAec
MuHynoro pasy mwu BifBigann ofHe 3 HaWBIAOMIMX Ta HaNBEMNWUYHILWINX
-\‘€L;_f o3zep Asii — balikan, a cborofHi cijaemo y niTak Ta NneTMmo Ha pPigHy yKpaiHCbKy
< 3emnio. YKpaiHa Haf3BryanHo baraTa i ManeHbkuMy, i BEIMKUMI Yyaecamm
01-‘ npupoan. CborogHi Mn BiABIAAEMO AeAKI 3 HIX.

ANDH

WINLLS



Haw nitak npusemnsaeTbca y KUEBI, APeBHbOMY MICTI, 3 AKOro rnovanacs ic-
Topia Kuicbkol Pyci Ta, 3HayHoo mipoto, CxigHol €sponw. 3i ctonuui My npAa-
MYEMO Ha NiBLEHb, B3J0BX HaNbiNbLWoi ykpaiHcbKoi pivkn [Hinpo, no Kpum-
CbKOro niBocTpoBa, ge 36epircAa eQMHUIA CXiQHOEBPOMNENCbKUIA 3racnui
BynKkaH — Kapa-[ar. ¥ XepcoHcbkin obnacti My nobauvmo ogHy 3 Hanbinb-
wnx y €Esponi nyctens — Onewkiscbky. OTOX, BUpYLWaeMo B nopory!

+DYAO BUAHO, OYAO HyTH, K pEBE PEBYYMMU..."

CnoBa 3 ,3anoBiTy” ykpaiHcbkoro Kob3sapsa T. I LleByeHKa fy»e rapHo onu-
CYIOTb MOMYTHIO YKPaAiHCbKY piuky [Hinpo. Lla TpeTta 3a AOBXMUHOK A nnoLyeto
bacenHy piuka €sponu (nicna Bonrn i [lyHalo) Mae HangoBLLe Pycno B MeKax
Ykpaidn. [losxkuHa [Hinpa gekinbka 4ecatunite ToMmy ctaHosuna 2 285 km. [ig
yac nobyfosM Kackafy BoAoCxoBWLW B HaraTbox MICLAX LUTYYHO BURPAMUIN
dapearep, i Tenep AOB¥MWHA pPiukK cTaHOBUTL 2 201 KM, a B MexXax YKpaiHn —
981 KM. MputoK y [lHinpa NopiBHAHO Mano. IXHiN po3noain 3a Teuic piuku
AyXe HepiBHOMIPHMI: HanBinblue NPUTOK 30CepeKeHO Ha AiNAHLI BiJ BUTOKY
A0 Knesa; HUx4Ye cTonuui i 4o rupna ix manxe Hemae. Y 6acenHi [lHinpa npo-
Tikae 15 380 manux pivok abo x 6nu3bko 25 % Big IXHbLOI 3aranbHoOl KiNbKoCTi
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B YKpaiHi. CymapHa goBxuHa nputok cknapae 67 156 km. Akwwo 6 yci BOHW no-
TPanunn B 0gHe Pycsio, TO LA YABHa pidka byna 6 mainxe Ha 30 000 Km AOBLIOK,
Hixk ekaTop'. [IHINPO — Ay»e Bax/IvBa piyka AnA yKpaiHCbKoro Hapogy, i ue
CTOCYETLCA HE NIULLE TOProBO-@KOHOMIUHOTO Y1 MPOMMUCIOBOTO BUKOPUCTAHHA.
Lis piyka TBOpUna icTopilo YKpaiHm 3 yacis kKHaxoi gobu i TeopuTe i gotenep.
HalgasHiwi nucbMoBi BigoMocTi Npo [JHiNpo 3anvwune rpeLbKuil icTOpKUK i reo-
rpad MfepopoT y yeTBepTiit KHK3i cBOET icTopil — ,MenbnomeHa”. lNepuwi BiT4Yns-
HAHI BigomocTi npo [Hinpo mictaTbea B nitonuncax KuisceKkol Pyci ,MoBicTb M-
HYNVIX NiT" i1 y BENUKOMY NOeTU4HOMY TBOPI ,CNOBO O MonkKy IropesiM”. IcTopin
YKpaiHu-Pyci TicHo nos'Aa3aHa 3 [JHinpom. Woro 6aceiH € LieHTpanbHum MicLuem
eTHOreHe3y yKpaiHuiB, OCKinbKki B aenbti [lHinpa Ha TepuTopii MNpruyopHomop's
BUHMKNA OfHa 3 HalgaBHilIMX y CBITI KynbTyp — TpUninbcbka. BoHa gana noya-
TOK LMBINi3aLiiHOro PO3BUTKY JTIOAWHW Ha TepUTOPIi CydacHOT YKpaiHu.
QA KIBC LK NICKM

Yci mu 3Haemo npo senuki nycreni Caxapy, [06i, Kapakymu... ane HaBiTb He
NifO3PIOEMO, O Ha TepuTopil Hawoi baTbKiBLMHM po3TawoBaHa OnewKiBCbKa
nycTens, Aka € ogHielo 3 Hanbinbwux y €sponil Mnowa OnewkiBcbknx nickis
cTaHoBMTbL 161 200 ra. TyT nepeBaxatoTb 6apxaHu (MicLeBi XuTeni Ha3nBawTb Ix
LKyuyrypammu”) BUCOTO NpUBNM3HO 5 M | AaBHI MilaHi antoBianbHi BiknageHHH
NHinpa. Cepiio3Hnx HayKoBux gocnigkeHb OnewwkiBcbKMX NIiCKiB Ha AUBO Mano.
[ONOBHOIO NPUUYMHOIO LIbOTO € KOMMLWHIA 0COBNMBKUIA CTaTyC CEKPETHOCTI Uiei
TEepUTOPIT: NycTens BNPOAOBX AOBroro yacy 6yna BiiCbKOBUM NOJIrOHOM, Ha
AKOMY MifoTH 3 yCix KpaiH BapwascbKoro Aorosopy? BiANpaLpoByBanv B6ombo-
meTaHHA. HazmeaTu OnewwKiBCbKi NiCKK nycTeneto He 30BCiM NpaBunbHo, agke
3a TeMrepaTypHUM PeXMOM Ta KinbKkicTio onagis LA MicuesicTb Ginblue Big-
nogigae HanigrycTeni. Bnitky nicok Tyt HarpiBaeTbca Ao 70 °C. fapayi BUCXiAHi
NOTOKM, WO WAYTb Bif MiCKiB, pO3raHAOTbE XMapK, TOMY AOLWIB TYT MeHLUe, HiX
y XepcoHi, o Ha iHwomy 6epesi [IHinpa. Yacom TyT TpannaoTbes niaHi bypi.

OnewKiBcbki MICKM B HUHIWHBOMY BUMAALI 3'ABUNUCA 30BCIM HeaasHo. B
HU30BMHax [JHiNpa mickv Bynn 3aBXaw, ane IXHE NPOCYBaHHA CTPUMYBAB Wap
cTenoBoi pocnvHHOCTI. Tpaea, 3a cnoragamn ctapoxunis, 6yna 3aBBULIKN B




nogacbkunm 3pict. Y XIX ctonitti clogu nodanu 3aBo3uTu OBelb. BennuesHumm
cTapamu Bonogis 6apoH Panbu-DeiH, 3aCHOBHWK 3anoBigHnKa AckaHis-Hosa.
BiBui 3HULMNM TPaBy, 3BiNbHUAN MICKK, @ BHACNIAOK BITPOBOT epo3ii BONOMiHHA
nycTeni poswmnpunuca, [oganblue NpocyBaHHA NycTeni CTPUMYIOTh HanbinbLui
y CBITI WUTY4HIi nicy, nnowa Akux ctaHoBuUTb NpubnusHo 100 Trucay rektapis. Jlicw
oTouytoTb OnewkiBCbKi NiCKK, AKI XXNBYTb CBOIM XUTTAM.

HopHa ropa - Kapa-Aar

MNpoixaBww KpacHonepekoncbKuin nepeluvmnok, M1n HapewTi noTpanunuy Ha
TepuTOpPID KpumcbKoro nisocTposa. CnovaTtky iaemo Ao ,cronuui Kpumy” — mic-
Ta Cimdepornonsa, a noTim noBepTaeMo Ha cxig i npamyemo go Oeogocii. Came Ha
Teputopii GeogocincbKol MiCbKOT pagu, Mixk HaceneHnmMu nyHkTammn Koktebenb
Ta KypopTHe, Ha TepuTopil Kapagarcbkoro 3anoBigHuKa 3anuwunnca ,pyiHn’
eanHoro y CxigHiv €sponi 3racnoro BynkaHa Kapa-far.

¥ nepeknagi 3 KpymcbKoTaTapcbkol MoBu Kapa-[ar (Qara dag) o3Hauae ,Yop-
Ha ropa™. Taky Ha3By ripCbKuil MacB OTPUMAB He Yepes Te, WO CKNafaeTbes
3 BYJIKaHIYHUX nopia YopHOro konbopy. MicueBi MewkKaHLi 34aBHa BBaXKanu,
L0 ¥ 3anuLUKax BynKaHy MellKae HeyncTa cuna. 3BiAcK i Ha3BU PI3HOMAHITHMX
cKenbHUX yTeopeHb Kapa-flary. Cnpas»Hboto Bi3UTKOK KpUMCbKOro NiBoCTpo-
Ba € apka Yoprosa lNMawa (LLanTtan-Kany) abo ckens 3onoti Boporta.

Okpim WanTan-Kany, AeMOHIYHO MICTUPIKOBAHI Ha3BWM MaKTb LWEe Kinbka
oporpadiuHux o6'ekTiB, ckeni YoptoBunia Maneub i YopTtoBuit KamiHb. JlereHaa
pPo3noBigae, Wo B AaBHUHY 3 YopToBoro (Manbua cknganu y mope 3pagnuBux
KIHOK CynTaHa, Wob BOHW NOTpanumn y nexno.

He 3Baxatoum Ha xumepHi nereHaw, Kapa-[ar — Hag3BUYaNHO Kpacuse i npu-
BiTHe micue. Came oro obnobyBanu yHikanbHi BUAM TRapWH i pocnuH. [leski 3
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'NoexunHa eksatopy 40 075 km.
‘[orosip npo apyx6y, cniBpobITHULTBO | B3aEMHY [OMNOMOrY CXiAHOEBPONENChKINX
KpaiH, nignucanui 14 TpaenHa 1955 poky y ctonuui MNonbuwi — Bapwaei.
*OpHOMMEHHa BEPLUWHA, AKY We Ha3ueatTb in Isax (2028 m), Bncoudie Ha YopHorop-
CbkoMy xpebTi YKpaiHcbKux Kapnar.
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HWUX 3aHeceHi a0 ,YepBoHOT KHUTK YKpaiHn": cepef KoMax Le — 6oromon, emrys
CMyracTui, ackanad ctpokatnin, 6axkona-Tecnap; cepef] MeTenukis — bpaxHuK
KpoaTCbKuUi i Kapnukoeun, Wwoskonpsapg bannioHa, coBka Tpenyke; cepen pa-
KonomibHux — Kpab Tpas'saHWUIA, KaM'AHWI, MapMYPOBUIA Ta BONOXaTUW; cepef
pu6 — MOPCbKNIN KOHMK YOPHOMOPCHKUIA, apHOrNoc, rybaHb 3eneHni, ropbuns
CBITNINI; cepen NnasyHiB — NOJI03 XOBTOUEPEBUIA Ta leonaphoBuia; cepef NTa-
XiB — PEroTYH YOPHOTrONOBUN, CTEPB'ATHUK, KPOHLLIHEN Bennknia, apoda, baknaH
[OOBrOHOCUN | Manui, KapaBanka, rpud YopHWIA; cepel CCaBUiB — TYLWKaHYMK
BEINKWI, WMPOKOBYX EBPOMENCHKNIA, HIYHULUA TPUKONiIpHa, HeTonup cepea-
3eMHOMOPCBKUI, NiOKOBOHIC BENMUKWI Ta iH.

lcro PUKO-TROrpd "'i‘?i\"-i MMM BKCK Vi< Kapa-Adarom

\1]:.

CyvacHuin macme Kapa-fary cpopmyBaBca Nif BIANBOM €HOOreHHUX | eK-
30reHHUX NPOLECiB Ha MiCLi 3racnioro BynKaHy, AKWA dias TyT noHag 150 maH.
POKIB TOMY Y Nepiog cepeaHbOPCLKOT BYIKaHIYHOI akTUBHOCTI. ogopoxy-
0YM BYSIKaHIYHUM MACMBOM, NEPEKOHYEMOCH, WO BinbLUicTb Ha3B oporpadiy-
HUx 00'€EKTIB Mae KpMMCbKOTaTapCbKe MOXOAKeHHsA. Lle Tomy, Wwo KopiHHUMK
MelKaHuamMn Kpumy € Kpumcbki Tatapu®. Ticna genopradii KpUMCbKUX Tatap
pPagaHCbKUM pexumvom 18 TpasHa 1944 poky Garato reorpadiuHnx ob'ekTis
Bynu nepermeHoBaHi. e 1 aoci BigromMiH TMx 3Mn0BICHNX YaciB XNBe Yy Ha3BaX

BYNUUb, MICT | namM'ATHUKaX J1eHiHy Ha BCi TepuTto-
pii ABTOHOMHOI Pecny6niku Kpum. ABTEHTUYHI

. ; ' Ha3en Kapa-Lary 36epernuca we i Tomy, Wo
KPUMCbKi TaTapu BpeLTi NOBEPHYNNCA Ha
PigHY 3emMnio.

lipcbKi nopoan Kapa-Hary 3pe6inb-

WOro BYNKaHIYHOrO MOXOOXEHHA: Ke-
patodip, aHae3uT, 6azankT. Ha novatky
XX CTONITTA Uen BYNKaHIYHMA MacuB
CnaBMBCA CamouBiTamu, cepeg AKUX
Tpannanuca cepponik, XanuenoH,
arar, AWwMma. 3apas Ha BKpanieHHa Lux

Moude HopHKi
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MOPCEXHP KOHUK YODHOMOEChIMM

»

MiHepaniB BaXKo HaTpanutu. Lle Tomy, Wo noTy»kHa po3pobka BUAOOYTKY Ka-
pafasbkux camousiTie 3a yacie CPCP npr3Bena Ao 3HUWEHHA L€l yHiKanbHOI
Nam'ATKA NPUROAN: POAOBULLA BUYEPMaHI, 3HULWEHWIA penbed MiCLLEBOCTI.

Micnsa HagaHHA Kapa-[ary ctaTycy 3anoBifiHuKa TyT 3'aBunoca 6arato HoBuUx
npeacTasHuKIB nopu i payHw.

OavH 3 Havuikagiwmx o6'ekTiB 3racnhoro synkaHy — ,MepTtae micTo’, Hanau-
BOBVXHILLE MiCLie YCbOro ripcbKoro Mmacusy. BueHi BBakatoTb, WO came TyT 30e-
pernaca YacTuHa KpaTtepa 4peBHbOoro ByfKaHy. Micuesi naHawadT HaragywTb
nensaxi 3 pyTypuctuyHoro ¢inbmy, 3aEThCA, WO TW ONUHAELICH Ha IHLWIN Nna-
HeTi, B ONNHI, HABKONO AKOI po3TalloBaHi be3ntogHi nevyepn. TepuTtopia 3ano-
BiAHVKa 3a4nHeHa 4nA HeopraHisoBaHMX BiABigyBaHb, o4HaK WOpPOKyY ntobureni
YCaMITHEHHA TAEMHO MPOHUKaIOTL Y ,MepTBe MICTO”, Wob KinbKa AHIB NOXUTK
y WinMHax Kpartepa y izonauil Big dygeHHoro ceity. AKWO BM BUPIWWAN OMU-
HYTI OXOPOHY 3anoBigHWKa | TaEMHO noTpanutn y ,MepTse MicTo’, nam’'atTanTe:
3anuwunTy Kapa-far tpeba takum, akum BiH 6ys Ao Baworo npuxoay. agante
36epexemMo yHiKanbHy yKpaiHcbKy npupoay!

Ha ubomy mun 3agepluyeMo Hawwy MaHapieky Kapa-Larom i npsamyemo Ha nis-
AeHb, Wobu 3HOBY Ni3HaTV Yydeca NPUPOAN CNEKOTHOro adpPUKaHCbKOro KOH-
TUHeHTY. B YKpaiHi € Wwe 6arato uikaBoro, M1 HeogMiHHO NMOBEPHEMOCA CHOAM,
o6 3AiMCHATI HOBY MOLOPOX. Ao averpil Ko
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KOMTHRBEHTH

%Y eTHIYHOMY CKNafi HaceneHHn
NiBHIYHOT YACTUHK NIBOCTPOBA MNe-
peBakanwn ykpaiHLi.




AAIOBIOABHI BIAKACAESHHA — He3UeMeHTOBaHI Bigknaawn NocTinHMX BOGHNX
NOTOKIB (PiYOK, CTPYMKIB), L0 CKNIAAAI0TLCA 3 YNaMKIB Pi3HUX PO3MipiB i popmm
(BanyHw, ranbkKa, rpasiii, NiCoK, CyrnMHOK, MuHa).
ByAKQH - reonoriyHe yTBOPEHHA, LLO BUHNKAE Haa KaHanamu i TpiluHamn y
3eMHin Kopi.
EK30reHH| npoLuwecu - reonoriyHi npouecu, Wo BifbyBaloTbCA Ha NOBEPXHI
3emni Ta B if NpUNoBepxXHEBUX Wapax (BUBITPIOBAHHA, AeHyaaulisa, abpasis, epo-
3iA, AiIANBHICTb NTbOAOBUKIB, BITPY, NiA3EMHUX BOZ Ta NOBEPXHEBUX BOA); 3yMOB-
neHi NepeBaXxHo COHAYHUM BUMPOMIHIOBAHHAM, CUNOID TAXIHHA | XUTTERIANb-
HiCTIO opraHiamis
EHAOreHHi NpoLwecu - reonoriyHi Nnpouecy, NoB'A3aHi 3 eHeprieio, AKa Br-
HWKaE y Hagpax 3emni. [Jo eHOoreHHUX npouecis BiAHOCATb TEKTOHIYHUA PyX
3eMHOI KopW, MarmaTusm, metamop®dizm, CENCMIUHY aKTUBHICTb.
KpaTep - yawonopgi6He abo koHycornogibHe 3arnubnenHsa Ha sBepwwHi abo
cxuni BynkaHy. Ha gHi KpaTepa 3HaxognTbca ofgHe abo fekinbKa xepJi, 3 AKUX Ha
NMOBEPXHI0 BUKMAAKTLCA NaBa, NOMin, rapadi rasv, BOAAHa rnapa 1 ynamku rip-
CbKUX Mopig,.
Oporpadpis - onuc pi3HKUx enemeHTiB penbedy (xpebTis, BUCOUNH, YNIOTOBWH
TOWWO) Ta IX Knacudikauis 3a 30BHILHIMX O3HaKamK, He3aneXxHo Bif NOXOAXKEHHSA.
PapeaTep - wryyHuin abo NnpupoaHuiA npoxig ang cy-
(%-,: OeH y npupogHin sogonmi. CTBOPIOETbCA Y MiCUAX 3
HebGe3neyHnm AHOM, MO3HAYaETbCA CrelianbHUMK
3HaKamm.

- ———aTNlaaHema 3Iemad
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(K HAPOAXYIOTbCE HEATPOHHI 30PI?

Hempcmn-u 30pl 4acTO Ha3mnBawTh MEpPTBMMK, ane
BOHWU — AMBOBUXHI O0'eXTU. ACTPODIINKA HEUTPOHHKUX 3ip B
OCTaHHI AGCATUNITTA NePeTBOPUNAcA Ha nonynapHy, barary
Ha BIAKPUTTA obnacTb. IHTEepec A0 HeNTPOHHUX 3ip 0bymos-
NeHUA 3arafkosicTio IXHBOI OyaoBK, KONOCANBHOK MNYCTUHOW,
NOTYXHUMKM MArHiTHAMMK | rpasiTayivHuMN NONAMK. 33 TAKKUX
yMOB marepin nepebysac B 0coONMBOMY CTaMi, BOHA CXOXa Ha
BenuuesIHe atomHe SAPO. Taki yMOBM HEMOXNUBO BIATBOPUTH B
3emHunx naboparopiax.




NaaHema 3Iemad

S T A R T T T T A T L T A e A T R VL AR A |Il|I||l|I|%

Mu 3HaEMO, AIK HAPOOXKYIOTbCA HENTPOHHI 30Pi: BOHU € KiHLIEBUM €Tarnom eBo-
noLil 3ip, NoyaTkoBa Maca AKnX noHag 9—10 coHauYHNX mac. Y diHani KopoTKoro
(3a Mipkamu BcecBiTy — KinbKa MinbIOHIB POKIB) XNTTA TaKol 30Pi YTBOPIOETHCA
3ani3He aapo, BKpuTe wapamn Cuniyio Ta iHWKX Nerkux enemeHTis, oToueHe
BoAHeBoK 060noHkow. Ockinbk Pepym He BUTrOpac y TEPMOAAEPHUX peak-
Uifix, AAPO 30pi YWINbHIOETLCA Mig TUCKOM 30BHILLHIX WapiB 3i WBUAKICTIO, WO
CTaHOBUTb NpubnuzHo 20 % Big WBMAKOCTI CBiTNA. ENEKTPOHN 301Xy I0TbCA 3
anpamu atomiB Qepymy Tak, WO 3NUBAKOTLCA 3 NPOTOHAMU, NEPETBOPIOKYNCH Y
HEUTPOHU | HenTprHO. OCTaHHI NOKWAAIOTEL 30PI0. Y HaUMaCUBHILLKX 3ip neped
LM ramma-npomeHi pyinHytoTtb agpa Gepymy. Tomy AAPO 30pi OXONOAXKYETHCA,
TUCK PeYOBUHW BCepeanHi Hel nafae, a TeMnn CTUCHEHHA 3p0oCTaloTb.

Ha uin crtagil MOXNKBI ABa cueHapil noganblwol Aoni 30pi, BCe 3aneXnTb Big it
macK. 3opi 3 macamum 20-100 COHAYHMX MAC KONANCYOTb', NepeTBOPIoIYNCh Ha
YyopHi aipkK. Y 3ip macow 10-20 coHAYHNX Mac GOpMYIOTbCA AAPa 3 HENTPOH-
HOI maTepii. 30BHiLWHI Wapwu 30pi B 000X BUNAAKax PO3PUBAKTLCA BHYTRILWHIMK
YOQPHUMU XBUNAMM | PO3NITAIOTLCA B HAaBKONULLHIA NPOCTip. Take CKUAaHHA
0DONOHKM, WO CYNPOBOAKYETHCA HAA3BUYANHO CUNBHUM i LWBNAKMUM 30inbLueH-
HAM CBITHOCTI 30pi, Ha3uBaeTbcA BUByxom HagHoBoi 30pi Tuny |I°. Bnpo-
OOBX AeAKOTO Yacy BOHA BUMPOMIHIOE, Haye Uina ranakTuka,
G TunoBa HENTPOHHA 30PA MAE Macy y NIBTOPa COHAYHUX
... Mag, a pagiyc - npnbaunzHo 10 km.
., [ycTwHa matepii y LeHTpi HeMTPOHHOI 30pi cTa-

HOBUTb NPUONU3HO NIBTOPA KBaAPWUNbAOHA
(1,5 % 10") r/em® YaliHa noskka Takoro

cynep’agpa mMae macy npubnnsHo mMinbapa TOHH!
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eUmpoHHa 30pA feaepoa

1,5 macu Conyn
**e,. ~20 kM 8 diamempi

Pioka cepeduna
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BHYTPILIHY CTPYKTYPA HEHTPOHHOI 30D

TouHmﬁ CKNnaj peyoBUHM HEUTPOHHWUX 3iP MOKW WO He BCTaHOB-

NeHo, ane Bigomo, WO BiH AOCUTb CKNaAHWN, @ 30pA MaE WapyBaTy CTPYKTYpY.
ba3yuncb Ha cyvyacHux Teopiax, Gi3nKn 3anponoHysann mofenb BHYTPIl-
HbOI CTRPYKTYPV HEWTPOHHOI 30pi. PO3pi3KHAITL Taki 06nacTi HEMTPOHHOI 30pi:
cepueBVIHa, 30BHILLHA YaCTUHa Afpa, BHYTPIWHA Kopa, TBepha Kopa 30BHILIHIX
wapie, atmocdepa.

¢  CepueBUHA HEMTPOHHOI 30pi HaNiMOBIpHiLIe TBepAa | CKNAfaETbCA He
3 MPOTOHIB | HENTPOHIB, @ 3 KBapKiB* i MMICOHIB®, WO YTBOPIKIOTL OCOBNUBUIA
HaAWINEHWUIMA KOHFIoMepar.

*  30BHIlUHA YacTNHA AApa HENTPOHHOI 30pi — Le ,KOKTennb" 3 HafaTeky-
4ol HEWTPOHHOI Ta HaAMPOBIGHOI MPOTOHHOI PiANH, WINBHOTO eNeKTPOHHOro
rasy, pO34nMHEeHoro B AAePHIv PeYOBUHI,

¢ BHyTpilHA KOpa Ma€e TOBLWMHY A0 1 KM. TyT TUCK TakuiA BEIMKNA, WO
YyacTUHa ENEKTPOHIB 3'€AHYETBCA 3 MPOTOHaMW, YTBOPIOIOUM HENTPOHW, AKI Tak
camo, AK eNeKTPOHN, CNOKINHO ,AediniooTh” NOMIXK AApPamMi.

*  Teeppa Kopa 30BHILLHIX LWapiB HEMTPOHHOI 30pi Mae€ TosLHY 200-300
MeTpiB | CKNaflacTbCA 3 BaXKKNX aTOMHVIX AAEp, YNOPAAKOBaHUX B KybiuHy pe-
LWITKY, 3 eNeKTPOHaMMU, K BINbHO PyXaloTbCA MiXK HUMM i3 LWBUAKOCTAMU, Bin3b-
KUMW 40O WBWAKOCTI CBITNA.
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BHYMPIWHA CMPYyKMypa

HEUMPOHHOI 30D

------- - Hosonapodwena Heumponna 3008

*  Armocdepa HEMTPOHHOI 30Pi CKNAJAETLCA 3 Ay>Ke IOHI30BaHOI BUCO-
KoTemnepaTypHOI NNa3mu, WO NPOCTAraeTbCA Ha COTHI KinomeTpiB.

HiameTp TBEpAol YacTUHM 3a3BM4Yan He nepesuyye 20 KM. MarHiTHi nonocu
HeNTPOHHCI 30pi, AK NPaBuno, He 30iraTbcsa 3, reorpagiyHnumm” (NpaunbHiwe
X Ha3mBaTW acTporpadiyHuMK) nonocamin. Hepes HNX NPOXOAUTb YABHA BiCb,
HaBKOMO AKOI i3 WBUAKICTIO AeKinbKa coTeHb obepTiB Ha cekyHAy (!) obepTaeTh-
CA UA ManeHbKa, ane ay»ke Ba)kka Kynsa — HeMTpOoHHa 30pH.

'Konancom Hasusarome npouect kamacmpodidHo2o cmucKkaHHa 30pi nid 8naugom snacHol
epaaimadii,

‘NemansHiwe npo HOpHI OipKu MU NNGHYEMO PO3NOBICMU 8aM 8 OOHOMY 3 HOCMYNHUX Yucen
HKYpHANY.

‘Mpo dyxe yikase ma 2pandioaHe AsuLLe HadHoBoI MU NRAHYEMO po3noaicmu 8am 8 0OHOMY 3
HACMYNHUX YUCEN KYPHATY.

‘Ksapku — mun (yHOameHmansHUX YacmuHOK, AKI € CMPYKMYPHUMU efleMeHmamu, 3 AKX
CKNAoGeEMbCA nepesaxHa Ginswicme efemeHmapHux YacmuHoK, 8 MoMy YUcai NPOmoRu ma
HelimpoHLL.

Sf0oHU - ocobnusul mun gyHeameHmanbHux YacmuHOK, 8Ki, UeMeHmyiomes” KBGpKU Bcepe-
QUHI eneMeHmMapHUxX HYacmuHoK.
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JOPIHA MEYEPA.,
K50 [IPHPOAHE ANBO -

YYONECA NNAHETHA 3EMNA

- Hogmsi'rbcn Ha ¢oTo 1. Lo ue? fAkacb He3po3ymina Kyna... Hikonwn He
Bragaclu, AKWO He 3HaTn!

Migka3ska: He anue, xo4a BcepeauHi € geLlo LiHHe, He nnif, xoua ao3pi-
Ba€ y 3eMmfli, He rapmaTHe AQPO i He 3BUYANHWI OKPYIWIA KamiHelb, xo4a
LA ,WTYKa" Hacnpasgi 3 KameHto. TouHile, 3 pi3HKX BUAIB KBapLy — O4HOro
3 HAUMOLWNPEHIWMX MiHeparnis 3eMHOT KopW.

@omo |




Lle - miHepanbHWiA arperart, cekpeuis (Big naTUHCbKOro ,secreti” — Bigokpem-
neHHn, BigdineHHaA). ¥ uiel 30BHi HENOKA3HOI KyNbKW CNpaBAi € CBill BENWKWIA
CeKpeT, cBoA TaemHuua. CekpeT NpUXOBYIOTh Bif CTOPOHHIX o4yelt, peBHO obe-
piratoTb, TOX PO3KPUTU ,CEKPeT cekpeuil” Henerko. [na uboro Tpeba po3dutu
Kam'aHy Kynto abo pospizaty i cneuiansHow nunow. | Togi 3cepeanHu cipoi
WinbHOT 060N0HKM ANA Bac 3acA0Tb 30pi...

Lo & ye 33 reo? AKWiA Ka2KoBWiA NTax Hece Ui Kam'aHi Aiua? 3 aKoro 3opa-
HOro 3epPHATKa POCTYTb Taki nnoan?

Ta Hi, cekpeuia Wwaunawe He naig, a NUPPKOK 3 KOWTOBHOK HauynHKow. CKo-
PUHKa — 3 KPEMHIIO, HAYMHKa — 3 araTy, a BCcepeaunHi — ,Halcmayriwe”, Tam, Haye
rpyaoukn LyKpy, 6auwate KpUCcTana AMMYacToro payxtonasy uv npo3oporo
ripcbKoro KpuwTtanio abo npuyaiBca AUBOBMKHUIA GIONETOBUIA aMeTICT. Yce
3aNeXnTb Bif ,peuenty” KBapuoBoro ,nupixkka’. Pis-
HOMaHITHI COPTU LiMX ,acoLliB” BUNiKaKTbCA Y Hal-
rapAYilunX NPUPOAHNX Neyax — BynKaHax.

Cekpeuina, BcepeanHi AKOI 3annLWAETBCA NOPOXK-

HWHA, Y AKI BiA KPaiB 4O LEeHTPY POCTYThb KPUC-

tanu, HasnsaeTbea JKEOAOHKD. Hassa keopa”
npunwna o Hac i3 OpaHuii.
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neqepn 3 03a006neHNMK KpMCTaﬂaMM CTiHaMu Ta cTener. ; -
LLo6 3po3ymiTi, AK YTBOPIOETLCA TaKa Kpaca, Bmsummo,,peuem ub
panbHOro arperaty AoKnagHiLie.
Keofn yTBOPIOHOTbCA B MOPOKHUHAX 3E€MHOI KOPW. MlHepanw alglmaga’
Al TaM MOCTYNOBO, WP 3a LWAPOM, Bifi CTIHOK A0 LeHTpY. Ane ans
Hi ocobnMBi yMOBHW.

3HaYHO BiNbWWMUK, HiX Ti, AKI BU 3BMKNX 6aunTL Y Nemsi Y NopucToMy LLOKO-
napi, MmarMa noBUHHa B6yTV OCUTL rycTolo. ¥ Hill po3umMHAKTLCA BOAAHA Napa, -
GTOp, XNOP, BYrNEKUCINIA ras, OKMCNW KPEeMHIto, 3ani3a, marHito Towo. lNpouec
YTBOPEHHA MiHEpanis y 3eMHiN KOpi 3@ y4acTio rapAYvol BOAW Ta BUCOKOIo TUC-
KY Ha3WBaETbCA ,MapoTepmManbHUM’, @ PO34MH MiHEpaniB, 3 AKOro BOHW 3HOBY
KPUCTani3yTbCA NPY NOCTYNOBOMY OXONOAMEHHI — KONOIGHUM.

AKLIO Marma AOCUTB FycTa i Nyxupeub 3 PO34MHOM He BUBYXHYB, CTBOPIOIOTb-
CA YMOBU ANA NOCTYMOBOrO OXONOXKEHHA Ta KpucTanisauii minepanis. LonHo
Marma TpoXu OXONoHe, KONOIAHWIA PO3UYKnH Wap 3a wapom TeepaHe. CnovaTky
Ha CTIHKax NOPOXHWHW BiAKNaAanTbcA MiHEpanu, AKI MaloTb BULLY TeMnepaTy-
py nNnaeneHHA. B Hawiin xeofi Lie — XOBTO-Cipui Henpo3opuin abo Hanienpo3o-
PUIA KPEMHIW, Pi3HOBUI KBapUy 3 NMPUXOBaHO-KPYCTANIIYHOIO CTPYKTYpOoI. [1o-
TiMm y BUrnagi 6inoi Henpo3opol ,CKOPUHKN BiAKNapaETbCA XxanueoH, 3a HAM




NaaHema 3deMAS o

KpUCTanisyeTbCA araTt— HamniBnpo-
30puiA pi3HOBKA KBapuy. Aratom
3apa3 38ebinbloro HasvBawTb He
cam miHeparn, a CMyracTnin KOHUeH-
TPUYHUIA Bi3epYHOK, YyTBOPEHNI
lwapamiu pisHMX MiHepanie. AKLO
Temnepatypa 3MiHloBanaca Kinbka
pa3iB, XanuenoH i araT YTBOPOKTb
KinbKa LapiB, NOCNIAOBHICTE AKKX
3anexuTb Big TOro, yma ,uepra”
KpucTanisyBatuca 3a
JaHuX Temnepa-
TYPHUX YMOB.

4l



Konip araTty 3anexuTb Bifl JOMILLOK Y PO3UYMHI | MOXe BYyTN YOPHUM, XKOBTUM,
YEePBOHUM, BNAKUTHAM, i3 Pi3HOMaHITHUMK BIATIHKaMK Ta nepenneamu.

3aBeplyoTb PICT XKeoAM KPUCTanM YUCTOTrO KBapuy: NPo30puin ripCcbKknm
KpWULLTanb, AUMYaCTUIA Tonas, GioNeToBNIN aMeTUCT... YCe 3aneXuTb Big Bmic-
TY Ta Pi3HOMAHITTA KNCNOTHUX 3aNULLKIB MeTaniB | KOHUeHTpauil miHepanis y
PO3YMHI.

AKWO y CTIHKAX 3acTUrNoro Nyxupua € TPILWHK, KPi3b HUX MPOCOYYETLCA
HOBWUIM PO34nH. BiH ,KMBUTL" PICT araTty, JOKW aratoBa CeKkuif He 3anoBHUTbCA.
AKLLO X CTIHKW WinbHi, a B LEHTPI € NOPOXKHWHA — MicLie AnA POCTY KpucTanis, —
YyTBOPIOETLCA KBApPLOBa XKeofa.

OT1OX, ,MUPiKKK cneknuca”. Ane AK BOHW BUXOAATb 3 TOBLI MarMy Ha3oBHI
Ta NOTPannATbL Ha oMi noaAmM? 3acTyurna marma TpicKae nig BRIMBOM COHLA
Ta Xonoay, BAMUBAETbCA AOWaMK, 3a3HaE rigpoyaapis Nif BNAVBOM ripCbKux
MOTOKIB. 3 YaCOM BEpXHil LWap ripCbKnX Nopig pPYWMHYETLCA i WiAbHI Ta CTINKI A0
BUBITPIOBaHHA CeKpeLii po3cnnarTbCa BIAKPUTMA POJOBULLIaMU.

barata Ha araToBi pogoBuLla JlaTUHCbKa AMepuKa, po3KillHi aMeTUCTOBI Xe-
0fn Y YOPHIA 0BONOHLI 3Haxo4ATh MaHAPIBHUKA Ha beperax ripcbkux pivok
BnagukaBkasy. *Keogn Ha $OTO, AKi iNtOCTPYIOTh L0 CTATTIO, NPUBE3eHi 3 ErnnTy.
Ix pyxe 6arato Haskono ropw CuHaii, ge 3a nepekaszamu Moicei po3moBnag
i3 Borom. IxHa MicLeBa Ha3Ba —,cnbo3un Moiicen”. Jlerenga po3nosigae npo Te,
AK Ha BepLMHi ropn CnHan npopok Moiicern onnakysas AONO CBOro Hapoay i
Noro cnbo3un nagany B posneyeHnid NiCOK Ta 3acTmrani Kam'sHUMKN KySibKamu,
AKLLO pO36MTU KyNbKY, B Nobauunte, AK 6auLaTe Ha COHLI CTbO3UHKN NPOPOKa,
3aCTUMI B KpUCTanax Keapuy...

Ocb TaK YTBOPKWTLCA cekpelil. Lle — y3aranbHeHa Ha3sa MiHepanbHOro
arperaty, B AKOMY LUapy MiHepany HapocTalTb Bif CTIHOK [0 LieHTpY. [1pibHi
cekpellil (niameTpom meHLue 1 cM) reonory HasvBarTb ,MUrganuHamu’, a Oinbuui
Jnevepkn” pisHoi popmu 3 KpucTanamn BcepeamHi — keopamm’,

B YkpaiHi HeMa€ aitoumnx BYNKaHiB, TOXK YCi MiHepanbHi arperartu, AKi,Cnexknn-
cA” B faBHi yacK pocty Ta GopMyBaHHA YKpaIHCbKWX Fip, BAPTO WyKaTW nobnu-
3y ripCbKUX PIUOK. Y BENMKMX NeyepHux komnnekcax Kapnar ta Kpumy mMoxHa
3HANTI KPYIAi, HENPUMITHI KamiHUi, B cepefinHi AKMX CXOBaHi ManeHbKi 30paHi
Jnevepn”.




CAOBHUYOK PO3YMHUKA

PIZHOBUOM KBAPUY:

ATPETAT minepanbHui — ckynueHHs Ta 3pOCTaHHA ,MiHepasb-
HUX iHAWBIAIB" (KpUCTaniB Ta 3epeH).

KBAPL, (Si0,), cunivii(IV) okcup — 0AnH 3 Hanbinblu NOWMPEHNX
MiHepaniB y 3eMHil KOpi, NOpoacyTBOPKUUIN MiHepan BinblwocTi
ripcbKMx nopig. Y BUrnagi Ccymillen Ta cunikaTis BXOAUTb [0 cKknagy
GaraTtboX iHWKMX MiHepaniB. 3aranbHa YacTka KBapLy B 3eMHil KOpi —
noHan 60 %.

BUBITPHOBAHHA - npouec pyitHysanHa ripcbkux nopia Ta
MiHepanis 3eMHOI NOBEPXHI Nig BNIMBOM MOBITPA, FPYHTOBMX Ta No-
BEPXHEBUX BOA, XUTTELIANBHOCTI opraHi3mis. BignoeigHo go dakto-
piB PO3pPIi3HAIOTL BUBITPOBaHHA di3nyHe, XiMiuHe Ta bionoriyHe.

CUHAW - (1) ripcokuin Macus y €rmnti Ha CUHaCbKOMY niB-
ocTpoBi; (2) ropa Moncea — BucoTa 2 285 M, TROXM BULLA 32 HANBULLY
TOUKY YKkpaiHcbkux Kapnar (r. fosepna, 2 061 m.), nilwaHucTa, 6e3 poc-
NUHHOCTI.

ripCHRUIL KpUILTNAAL (Tpo3opuit);

XAALLEAOH, CEPAOAIK (HETPO3OpNit, PIZHOTO KOALOPY);

W o W
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aram (CMyracmuit Xaaueaom);

MopioH (vopHuil);
amemucn (4)i0nemosmﬁ) ;
Kkpemins (cipo SKOBITIMAR);
npasem (seaeruin);
payximonas (AUMHacmuit, ceimao-cipui);
UUMPNH (AUMOHHO-KOBMMIY);

Komse oko” (cBimanx BIATIHKIB 3 ed)ekmom CBUTIAOBOTO BW\HCK}/) :
»COKOAMHE 0KO” (CUHBO-CIPUTE, BUAUCKOM CXOMXII Ha , komsue oko”);
ZTIUTPOBE 0KO™ (30A0MABO-KOPUUHEBUI, BUANCKOM CXOXMIA

Ha ,Komsue oko')
ma baramo iHwmx...
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WEOAA BAACHOPYU

3ATTPOTIOHY N CBOEMY BUUTEAEBI XIMIT AEH MTPOEKTY, KEOAA’
MPALOM 3 XIMIYHUMU PEYOBUHAMU B IYMOBUX PYKABUYKAX.
HIK.OAW HE MTPOBYM XIMIYHI PEYHOBUHN HA CMAK!
3ABEPLUUBLIN EKCITEPUMEHT, BUMUI PYKM.
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: TOBI 3HAAOBUTLCE: WKapanyna Bif NOPOXHLOIO ANUA, ranyH

= (nopowok) — € B XiMiuHii nabopaTtopii TBOEI Wkonu, 6inUi Knei,

= MeH3nuK, nnactukosa abo cknAaHa nocynnHa, dapba ana pisasAHNX

= seup (nopolok) abo pigkni xapuyoeuin GapBHUK, rapaya BOAa,
= nmanuuyka abo NoXKa, 'yMOBI pyKaBuuku, cylapka abo rasera.
:‘-f—".I!iilil.‘l!ilHIJ{I!!i|IIiI?iHHi!l|!ii!HlHi!iil.’li!!iilii.‘.!il.‘Ii!!il.’!“!ii.lii.'!!Iilimilﬂi!ail!!i!iii!ii!."i'l.':i!!ii

WO TPEBA POBUTU:
".’Bwnyﬁ Bennke 6ine kKypaue Anue. Po3dkonu Woro B340BX Ha ABI

nonoBuHKN. Lo ,loBenipHy” Oito MOXKHa 34iNCHUTW, BAapvswWwn Alle
Hoxem abo po3pi3aBLUn NOro HEBENUKUMIN HOXULAMMN.

W& MNepekoHancs, WO NOBEPXHA WKapanynu BcepefnHi cyxa i YncTa.

2S¢ MNeH3nukom HaHecw BiNUI KNeln Ha BHYTPIWHIO NOBEPXHIO 060X
NONOBUHOK AWLA i Kpal, MpUCN rafyHOM BCIO BHYTPILLIHIO NOBEPXHIO,
BKPUTY Kneem. MNMpocylun WKapanyny 40 paHKy.

%HaCTynHoro OHA NPUroTYR Yy CKNAHIN abo nnacTMKoBIN NOCyAnHI
PO34MH ANA BUPOLLYBaHHA KPMCTaniB: po3Millan Nannykor y 2 CKNAHKax

E

CRITIEII I
HEIEEIL R RIS L



ayxe rapsuyoi (maixe okpory) BOAW MOBHUI NakeT 6apeHuka abo 30-40
Kpanenb xap4oBoro bapsHuKa.
% Jopan % CKNAHKWM MOPOLWKY ranyHy A0 rapAvoro posuvuHy bapeHuka i
po3mimyl7| [0 NOBHOI0 PO34YUHEHHH.
_.?,gf@;Konm ranyH rMoBHICTIO PO3YMHWTBLCA, dal po3unHy oxonoHytn (30 xB.), a
MOTIM 3aHYp Ha AHO NOCYAWHW OAHY MONOBUHKY BUCYLUEHOTO, BKPUTOTO KNEEM
i ranyHoM ANLA BHYTRILWHbBOIO CTOPOHOIO OropW.
ﬁgfﬂoc-raa nocyauHy y 6esneure Mmicue Ha Hid. Kpuctann nobnarb pocty y
cnokol. Lo posue wkapanyna y Bogi, TO KpynHiwWi 8yayTe KpUCTann y xeogi.
,ﬁ’i@qepea AeHb (abo pekinbka) obepexHO AiCTaHb XKeopy 3 PO3UUHY, MOKPI
KpucTanu gosoni Kpuxki. lMpawuton y rymoBux pykasuukax, Wwob He 3adapbyeaty
PYKHN.
‘e\g@» AKLLO TV XoueLl BUPOCTUTU BinbLui KPMCTanN, 3anuw *Keody Y PO3UNHI We Ha
neKinbka gHis.

¢ [Toknaaw »eopy Ha rasety i 3ayekan, 4OKW BOHA NOBHICTIO BUCOXHe. Tenep

MOH{Ha noKa3syBaTu TBOE Yyao nlO,qﬂM!
NOPAAA. FKLLO AO PO34MHY
K NPUrOTYBATU BOAY, WO CBITUTECY.  He aoacsaTv BAPBHKK, KpUCTa-

1, 3anoBHU NOCYANHY 2-Ma CKNAHKaMU AW BUPOCTYTb MOACHHO-BIAWMAM.
rapsayol Bogw. [AAYH MOXHO PO34YUHKT Y BOAI,

2. NMNOCKOryBLAMM 3 FOCTPUMM LLIO CBITUTLCS. ToAl TBOS XeOAC
ry6Kamv BUTACHU CTPVKEHb 3 MapKepa,  1oK OYAE CBIVIMCA v Temps-
obepeXxHO MM | 3HIMN HKHIO 6l. AcOpiti SHI-RIh, R RS

. pOKy B0 XeAOoBiHY!
KpULLEYKY, i BUTATHW NPOCoYeHy
YOPHWNOM NOPUCTY TPYOOUKY. o

3. YopHUNo i CTPWKEHD NOMICTY Y ‘ '
rapavy BoAy Ha 4-6 roguH. :

L. Micna Toro, Ak BoAa
OXOJSIOHE | PO3UUH
3a6apBUTLCA, OOATHW
PyKaBuLi Ta BUTUCHU
3a/MLLKVU YOopHWNA.
CrpuxeHb | Tpybouky
BUKUHb.

5. Lito Bogy T MOXeLl
BMKOPUCTaTW Y NPOEKTI, fie
NOTPIOHUIN edeKT CBITIHHA y TeMpABI.




&_ 0 Tlowmosa CKpUHbKa

Mene 38amu Baaducaab. Meui 10 pokib.
HaBuarocs y 30W N2 5, y S-A kaaci. 4 -
BidominHuk. 3aiimarocas cnopmom. Maro daza -
MO XOOI: KOAEKUIOHYH MOOEAI mponaeidycib
I ma aBmo CPCP, icmopuuni gpakmu, npu -
I g poda, acmporoMis, podoma Ha Komn'romepi.
I Bazamo pa3iB dpab yuacmpe y koukypei ,, KO -
I /\OCOK' Kirvka paarﬁ ompuMyBaS cepmugikam
| ,,30A0muii KoAoCOK': I3 HemepNniHHAM Yekaro HoBux
|
|
|
|

Sungcxfﬁ WKOAOCKA'.
Bevozo Hatikpawiozo!

Kypenko BaaducaaB, m. Xapkib

Mpubim!
36amu mene Hadia. Meni 14 pokiB. Habuarocs y 9 kraci Hobo -
2puzopibeokoi 3LU. ¥ HawoMy Kaaci HabBuaembes 18 dimeid, ue —
HaUOIAbUWIUL KAGE Y UIKOAI.

Maro mpoox Opamib. Maemo dazamo domawirix yArodreruib:
kuui MoadaBarka, Yoprywka, Uuzanka, kim Cipko, nec Crocik,
codauka XKauxa, kpoauuka Bycs, kopobku Tpabka ma Mirka. Ta
MOEr0 YArodaeHuyuero € codauka Yima. S dyxe Aodaro Buwubamu,
Basamu, wumu, 2omybBamu. 3 5-mu pokib 3aimarocs
PYKONAAIM. [XKDXKY HA PISHOMAHIMHI KOHKYpCU ma
oAiMniadu, 3alimaro npusobi micus. Modybara y 16a-
Ho -®pankibeoky, TepHonoai, AvBobi, Mukoraebi, Awi-
nponempoBcoky, XMeAbHUUpKY. 3alUMarocs MAaHUIMU,
depy ydvacme y pisHux Bucmabax | konuepmax. Tlo-
AMOOASIO cAYXamu My3suky. Bazamo yumaro, ocodaubo
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pa 0dodu wnpocBimnuymba
ma peaaismy. Ardaro yu -
mamu Bipwi npo Koxau-
He. Bazamo Bipwib 5 3xHaro
Hanam'ameo.
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3 Awdob'vo, Cnuroba )
Hadis, ¢. HoBozpuzopibka I, |
AOAUHCOKUE P-H, |

K.ipoBozpadcoka oda.

U e e TR
*,/ ? -~ 3amonrounuli Boao-

- aump HaBuarocs 8 & kra-
¥ ¢ Fopowibeokoi 30W. ¥ Hac
MAAEHDKUU KAAC, Auwie 17 yunib.
MapasreaoHo 5 Habuarocs 8 4 kaaci Meaw-
Huue ~TTodIALCOKOT MY3UUHOT WKOAU. MeHi
dyxe nododaembpcs 2pamu Ha gpopmenia -

HO Ma Ha coniayi. AroBAO ypoku zeozpa-
@ii, npupodosnabemba ma mamemamuku.
Xodxy Ha HOuBidyarbHi ypoku 3 aHzAili-
cokoi mobBu, BidBidyro wikirbHuid mamema-
MudHui 2ypmok. A maro Berocuned ma
ckymep. Y mMene dazamo KoAekuil: SO7
Mapok, 38 3HaukiB, 120 memeaukiB i cmapodabri
MoHemu. A wie 3 AOA0 KoHempyroBanna.

3amonounui Borodumup, ”
¢. FopowoBa, BopwiiBeokuii p-1, TepHoniAbcoka 0dA. /
7 w7
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Xo'-iy PO3MOBICTY NPO Te, AK MOA 3aliKaB/eHICTb akBapiyMHUMKU pubKa-
MU Nepepocna y CNpPaBXHE 3axXONNeHHA. Ha puHKY A BUNajKOBO 3anluna y

MarasvH4MK i3 akBapiymamm. A TyT — pi3HOMaHITTA akBapiymis, TYmO nig Hux,
binbTpn, HarpiBauyi, aepatopu, gekopauii i T. i., yce, 6e3 Yoro XUTTE3JATHICTb
akBapiyma He Moxnnea. B KyTouky, B 3aHef6aHOMY, ax 3eneHoMy, akBapiymi

MNIABO Nnaganu 3rpanku pub. Mpoaaselb po3noBiAaB NOKYNUAM, WO pubKkamu
TOpryBaTu HeBurigHo. f1 3anuTana, Aka gona pub y 3eneHomy aksapiymi. lNpo-
AaBeLb 3anponoHyBaB MeHi ix 3abpaTti, MOTUBYIOUN TUM, LLIO BOHW BCE O[HO He
BUXKMBYTb: iX HEPEryIapHO roaytoTh, He 3MIHIOIOTL BOAY, He OCBITNIOITb, BOHY,
MOKE, BXKe 1 NOXBOPINMU...

OTaK A BUAWNa 3 MarasuHy i3 pubkamu y Kynbky 3 BOLOK, AKUA HafilHO
CXOBana 3a nasyxy y TenieHbKy 3MMOBY KypTKy... Bjoma WBuaeHbKO nepece-
nuna pubok y Tpunitposy 6aHKy (ue ByB Min nepwnii akBapiym) i MepLlin B
I[HTepHeT - WwykaTn iHhopmaLilo, Wo 3 TMMK prbkamn pobuTw..,

Al 3HalwWwna cuny-cunexHy iHbopmauii. BUABNAETLCA, akBapiym icTUKa — yxe
[aBHE 3axonneHHa nognHu. MNepuwi 3ragkn Npo po3BegeHH:A pub nos'AsaHi 3
€runTtom i Accupieto. ErMNTAHKM LWe 3a 5-6 TUC. POKIB A0 H. e, yTpuMyBanu B
cTaBkax 0GaraTbox HiNbCbKMX pub, NepeBa)kHO ACKPaBUX Ta HEe3BMYaMHWX 34
dopmoto Y noBefiHKo. Ha ctapogasHix nanipycax nerko BrisHaTu COMIB,
™MnAnin, pub-cnoHis. Apxitektopw BasunoHa y Bucaumx cagax Cemipamign
CTBOPIOBANM BiIKPUTI AEKOPaTUBHI cTaBKy 3 pubamu we B IX cT. fo H. e. Y na-
nauax BCTaHOBMIOBaNNCA Kam'aHi yawi-6acenHn, PozgefeHHs pnbu, AK i iHWKX
OfOMALLHEHUX TBAPWH, BO3BENO NOANHY Y paHr uapa npupogw. Mig yac pos-
Konok Momnei 3HanaeHo 6acenHu | bpecku, AKi CBig4aTh, Wo B HaceiHax bynw
pubu. Ane HanbinbLLIOro PO3BUTKY akBapiyMiCTUKa JocArna B CTapoaaBHboMY
cBiTi B KpaiHax Cxopy: Kutai, Anowil, Kopei, Ciami (TainaHai). Came 3Biacm pogom
30n10Ta pubKa.




O6naliTyBaHHA akBapiyMy — crpaBsa He
ogHoro aHs. LLlob aksapiym 3anpauiosas’, Tpeba ummano
NOTPYAUTUCA, a CKiNbKK Bcboro Tpeba 3Hatu! MoTpibHo BnBpaTh akBapiym,
Tymby, ¢ineTp (MOro He MOXHa BUMUKaTW, BiH NOBUHEH npautosaTy B 24
roguHu 7 fHIB Ha TYKAEeHb); 0birpisau 3 TepMoperynsatopom; rpyHT (oro
HeobXigHO NPOKUN'ATUTY NepLL, HiXK 3acnnaTy B aKkBapiym); Bogy (MoxHa
BOJOTiHHY, ane BigcToAHy Xo4ya 61 BNPOLOBX TVXHS, 106 BunapysaBcsa Xnop
i PO3MHOXUNUCL KOpKUCHi BakTepil); Nigibpati i nocagutn pocniHm (Bxe
HaCTYTHOro AAHA BOJA MOXe MOMYTHITH, ane Lie HOpMasnbHo, BifbyBaeTbca
aKTUBHE PO3MHOXEHHs MikpoopraHismis). Pubok pekomeHgyio 3acensitu
He paHillle, HiX 3a 2 TWXKHI NiCNA 3anycKy akBapiymy, wWob BCTaHOBUBCA
BionoriuHuni 6anaHc.

PUBKU XMBYTb Y MEHE BXe PiK. 3 NOAapOBaHMX Ha PUHKY BUXKUAW NULLe OBi —
napa AcKpaBuUxX NomapaHuyeBnx MeYOHOCLIB i3 CUMAATUYHUMIW YOPHMUMU MNas-
HUKamu. BoHW 1 foci pafyioTb MeHe He3BUYHUM KOMIbOPOM i LLOMICAYHIM MO-
TOMCTBOM. MeyoHOCLi — pubKK 30BCiM HEMPUMXITNBI, 33 HIMW Nerko aornagartw.
Liikaso, Wwo BoHW repmadpoauTy: geski JOPOChi camku, y TOMY YKCH i Ti, Wo
HEO4HOPAa30BO MPUHOCUIN MATbKIB, MOXKYTb NepeTBOPIOBATUCA Ha camuis. Lle
TOMY, LLIO 3MiHa YMOB XWUTTA MOXe NPU3BecT A0 3MiHK cTaTi yux pub. Pnby, aka
3MiHWAa CTaTb, PO3Ni3HaTV JOCUTL Nerko. Y Hei 30epernacsa TUNoBa 4Nis CaMmku
dopma Tina, a NNaBHUKN PO3BUHEHI 3HAYHO FipLe, HiX y camus. MepeTBopeHHs
X caMLA Ha CaMKy A MOKM o He crioctepirana. Camku, Wo ctanu caMmusmu, B
GinbLIOCTI BUNAZKIB yKe He NPUHOCATL NOTOMCTBO.

3apa3 y meHe barato pisHux Buis pub i Benukuil akBapiym. A e pik Tomy A
A rafikv He Masa, Lo MaTUMy CBIll ManeHbKU BOGHNA CBIT. A AKI 3aXOMNNEeHHsA y
Bac?

,KOJTOCOK’, aKkwo T06i UikaBo, A MOXyY Hagicnati ¢oTo CBOIX ynobneHuis:
TUX CAMUX MEYOHOCLLIB, KO/ BOHW 3HOBY AafyTk NMOTOMCTBO, i $OTO CBOrO aK-

Bapiymy.

Bio pedakuii. Ha xans, 3axonustuuce po3nosiddio npo pubok, asmopKa Hivozo He
Hanucana npo cebe. Akuo soHa yumae Yi paoKku, mo mu OAKyeMo 3a HadicnaHuld mame-
pian i yekaemo Ha pomo pubok, akeapiymy i aBmopkKu Ha adpecy:

dabida@mis.lviv.ua. Hadcunaiime nucmu npo eawi 3axonneHus!
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