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10 1 EHTPOMIO

._._’_LaBHMM-,anHo B anxiMiuHomy LapcTsi Aypymil npasuna uapvus EHep-
rin. BoHa KepyBana BCiMa peyoBMHaMu i IXHIMM nepeTBopeHHAMN. [1pOoCTi
uTeni Aypymii Ha3uBanu CBOIO LapuLI MaTiHKO-MOBENNUTENbKOI BCiX Xi-
MIYHUX peakuin.

AKOCh Y LiapuLii HApPOAMNOCA fBi fOUKM, CXOXKUX, MOB ABi Kpansi Boan. Ma-
TiHKa EHeprist HaBiTb Ha3Bana ix cnig3ByuHo — ExTansnis! Ta EHTponiaZ. A ot
XapakTtep y Ao4OK ByB pi3HUIA.

LlapiBHa Extanenis Gyna oxaitHo, CNOKINHOM | gyxe yenypHoio. Bee B
Hel 6yno B NopAAKY | B rapMoHii, Bce nopaxoBaHo i NoMipsAHO. A 0Cb LiapisHa
EHTponis, HaBnaku, nonobnana 6esnag, wym i ram. Y 1i anaprameHTax naHy-
BaB CPaBXHICIHbKIIA Xaoc, B AKOMY HaBiTb BOHa He MOr/a 3HanuTh notpib-
HUX peyei. | AK He Hamaranaca maTiHka EHepris, BOHa Hifik He MOT/1a HaBeCTu
nap 3i cBo€o foyKolo. Ha wacta, KimHaTy EHTponil 6ynu 3aBXxav 3a4nHeHi, i
HiXTO He 6auyumB, WO TaM BUPOONAE LapiBHa.

Llapuus EHepria Hamaranaca fami gobpy OCBITY | BUXOBaHHA CBOIM f0-
ukam, Lobu B ManbyTHbOMY BOHW CrpaBeannBo npasunu anximivHum Uap-
cTBOM. | OCb HacTaB TO AeHb, KONW BOHa NMOKMVKana CBOIX AOYOK i CKa3ana:
,Biatenep Bu nosenuTenbky Aypymii, a A Binoyusatimy i gaBatumy Bam
nopaaw, Akwo nobaxaerte”. Ckasana — i nepegana iM KMo Big ycix KiMHaT
CBOro BENWUYHOro Nanawy i BCbOro Lapcraa.
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| wo Tyt novanocsa! Bigsigysaui - a ue 6ynu 3BuYanHi xuteni Aypymii, Haii-
PI3HOMaHITHILLI PeYoBWHW — 3aNOMNOHMAW BCi MPUIAManbHI KiMHaT nanady. 3
PaHKy 0O Be4yopa cecTpy Bepunn NpaBocyaan B anximivyHomy LApCTBi peyo-
BUMH. HanBaxnusiwe 6yno 3'acysat: MOXNMBa AaHa XimiuHa peakuia ym Hi? Yu
MOXYTb PEYOBUHW NpopearysaTy, i AKLO TakK, TO 3a AKUX YMOB?

CrnouaTtky cecTpam Oyno Baxkko, ane 3rogom yce Hanarogunoca. LlapiBHu
AY>Ke WBUAKO i BNpaBHO BUpiLIyBanu BCi NUTaHHA. BicTka npo myapicTb i cnpa-
BeANUBICTb EHTanknil Ta EHTponil mowmpunaca y anximiuHoMy LApCTBi i ioHe-
cnack y BeiM4yesHi cycigHi gepxasu: Kopoaiecteo Qisukyc, kHsa3iBcTBO bionori-
Hist, cynTaHat [eorpadnaHgin i HagiTb B iMnepilo MaTtemartpukoc. Mpasuteni umx
KpaiH Hanpasnanu cBoix Nocnis, Wob 3'AcyBaTh, AK BAAETLCA ABOM TEHAITHUM
AiByaTam BepLINTU Npasocynan B Aypymi.

A 6yno ye Tak!

Llapwvua EHepria Bignosigana 3a Tennosi edpek-
T B yCiX XIMiYHNX peakuiax. BoHa Bkazyeana, Ak
came NPOTIKA€E peakLuia — 3 BUAINEHHAM 4K 3 no-
MMWHaHHAM TennoTtu. 3'AcyBaTty Le Byno HeBa-
Ko. Afl>Ke B Byab-aKiA XiMiYyHIN peakuil YaCTUHKN
CNoYaTKy po3nafatwTbCa, NMOrMIMHAKYN TENNOBY
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eHeprilo (Mo3HauMmo i Q,), a NOTIM 3HOBY 3'€QHYIOTHCA | YTBOPIOKOTb HOBI PEYOBUHY
3 BuaineHHam Tenna (Q,). Tak oT, AKWo Q, < Q,, To npouec eK30TepMiuHWIA®, a AKWO
Q, > Q,, To npouec eHAoTEPMIUHN (BiA rp.,endon” - BcepeawvHi, ,therme” — tenno).

LlapiBHa ExTansnis cTBOpWA CNPAaBXHIO KapToTeKy AaHWX A1 KOXKHOro nipoa-
HOro — peyoBuHU. [Mpuaymana ana cebe nosHayeHHs (H°) i o4UHNLIO BUMIPIOBAHHSA
(KIK/MONb)?, @ TaKOX NOCTaHOBUNA: AKLLO 3MiHa (A) eHTanbnil BHACAIQOK XiMIUHOT
peakujii gogatHa (AH® > 0), To npouec eHAOTEPMIYHMIA, a AKWo AH® < 0, To ek3oTep-
MiUHWI. AKWO eHTanbnia Big'€MHa, PeYOBMHM BiAAAIOTb TENNO Y HABKONULIHIA NPo-
¢Tip, @ AKLLO A0AaTHa, TO HABKONMLIHE CepeoByLLe AOMOMarae ,po3pyxatn” Yac-
TUHKW PeYOBMHY, BOHW NOTMMHAIOTb TEMO, BHACMIAOK YOro i BiabyBaloTbCA XiMiyHI
peakujii. MaTiHka EHepris sikocb ckasana, wo y MNpupoai Bce B3aEMOMNOB'A3aHO, | i
BUrAHI BCi Npouecy, BHACMigOK AKNX BUBINbHAETbCA ,3anBa” eHepria. Came Tomy
eK30TepMiuHi peakLjii NPoTiKaloTb WBWAKO, 8 EHAOTEPMIUHI, HABMNAKW, NOBINbHO | He
Tak Nierko.

A AK Wopo uapisHy Extponii? Xuteni Aypymii Hazsanw ii ,sonogapka besnagy”
KoxeH 3Hae, Wwo 6esnag BUHUKAE cam rno cobi, AKLWO He npubupaTth y KimHaTi abo
poboue micue. Came e i Bigbysanoca B anaptameHTax EHTponii, Tak Konucb 6yno
3aranom i B Aypymii — YaCTUHKMA PEYOBUHIM PO3NITaNUCA y Pi3Hi oK, wo xoTinu, Te
i pobunu. Jotu, nokn uapuua EHepria He BCTaHOBWNA CTPOTT MeXi AypyMil. BoHa
3Hana, Wo BCi XiMiUHi npouecK, AKI NpuU3BoAATL 10 3POCTaHHA 6e3nagy, BinbysaloTb-
ol
i
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€A camoBinbHO! | Lie cNpaBXKYETLCA 3aBXKAM, AKLLO, 3BUHANHO, CUCTEMA 3aMKHEHa i
Ha Npouec HiIXTO He BN/IMBAE 330BHI.

Came Tomy EHeprifa 3akpuna fouky EHTporiio B okpemux anaprameHTax. OgHak
LonHo #o EHTponii npuxoanny rocti, BoHa 3MylieHa 6yna npubupatvca. Ane X K
BOHa LibOro He nobuna pobutn! Agke Le 3MeHLLYBano Xaoc, a 0TxKe, MoXHa byno
KepyBaTu XiMIYHHUMK peaKLiaMKM | 3MEHLINTIN IXHE CAMOYUHCTBO! :

Came ToMy Ha 3anuUTaHHA ,4M 3MOXYTb PEYOBUHMW BCTYMATW Y XiMiuHi peakuii
Bignosigana came EHTponia. BoHa, AK i cecTpa, npuaymana ansa cebe nosHaueHHs
(S°), opguHwMLo BumiptoBaHHA (Ix/(MonbeK))® i, 3po6uBLLN Hag cobolo 3ycunns, Tex
CTBOpU/a KapToTeKY.

AKLO po3paxyHKX NokasyBany, WO 3MiHa ,XapakTepucTuku 6esnagy” gonatHa,
To6T10 AS® > 0, TO peakuina Moxe BigbyBaTUCA CAMOBINIbHO, AKLLO X 6e3nag 3meH-
wyetbcA, To AS® < 0 i peakuis camoBinbHO Bi,u,ﬁysamcn He moxe. B ubomy BUNagky
EHTpONiA Knukana Ha gonomory cectpy ExTansnio, Wwob BoHa,,nigknHyna” tennosol
eHepril 4na npuWBUALLEHHSA PYXY YaCTUHOK, a OTXe, i 36inbweHHs 6e3nagy, To6To
eHTponil.

Ocb TaKk cecTpu KepyBsanu BeIMKUM LLapCcTBOM AypyMis: ofgHa oxonogpKysana abo
HarpiBana, iHwa - 36inblwysana abo 3meHwwyBana 6e3nan y CBiTi YaCTMHOK. BoHW BUY-
piluyBanu gonio Tiel Ym iHWOI peakuil: ,nomunysatin” um ,cTpatut’, BigbyBaTUMeTh-
CA peakLif um Hi.

L

FLLEIBEM A0 PEATEHOCTI

quaCHi XiMiKM KaxyTb: Wo6 Bigbyeanaca ximiyHa peakuin, HeobxigHO Bpaxy-
BaTU ABa GaKTOpU — KiNbKiCTb TeNNOTU (eHTanbniHWI) | Xapakrepuctuky 6esnaay
(eHTponiHwMi), TO6TO po3paxyBaTi eHeprito [66ca% AG® = AH® - T+ AS®, ge T - Tem-
neparypa 3a wkanoto KenbgiHa. Baxxnuee 3HaueHHs mae 3HAK eHeprii Fi66ca: AKwwo
BOHA Bifi' EMHa, TO peakLUif NpoTikae camoBifibHO (cama no cobi), AKWo AogaTHa —
peakuis He npoTikae (BoHa HemoxnuBa). AKLWo AG® = 0, KaxyTb Npo XiMiYHY piBHO-
Bary, 3a Kol MOXNBI [Bi peakuii — npAma i 3BopoTHa.

'Tloxodume 8i0 ep. ,enthdlpo”- Haepigaro.
*lToxodume 8id das.-2p. ,Evipomnia” — nosopom, nepemeopeHHA.

*Humat cmammio ,Lljo make nipomexnika?” y xypHani ,KOAOCOK” N 1/2013, c. 19.
‘Yumamu ,Kinodxoyne Ha mone’.

Yumamu ,,00y/1b Ha MOl HA KesbaiH’.

*Ha secmp gv4ero2o xosads Yinnapoqib6ca, amepukaHcbkoao (isuka i X."M.'KG
00H020 i3 3aCHOBHUKIR XiMIYHOI mepm amiku.
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L Meo isMKU
PSEERE COHUE

qomy My 6auMMOo KoNbopwW CneKkTpy Big dioneToBoro [0 YepBoHoro? Homy 3
-Ge3KOHEUYHOro Pi3HOMaHITTA eNeKTPOMarHiTHUX XBUSb HalloMy 30py AOCTYMHa
nwile By3bKa cmyra Big 390 Hm' fio 720 Hm?
YABITb, AK 6yno 61 uygoso 6aunTi BHOUI B yibTpadioneToBomy fianasoHil
3 gonomoroio ynbTpadioneToBoro 3opy po3pisHATH ocobnuee 3abapBneHHsA
ATALLMHOrO Mip'A, HA 0YaX Y BCIX TAEMHO NINCTYBATWCA 3 APY3AMM, @ Ha BUCTaBL
KapTUH 3 BAMMAZOM 3HaBLA BifPi3HATY TBOPW CTapux MalcTpis BiA Cy4acHWX
nigpobok! Ane, Ha Xanb... Haw 3ip o6mexeHni. Mpuban3HO Taki Xk Mexi mae
3ip 6inbLOCT HWKMX XKMTeNiB 3emni: Napyl4ux y BMCOTI NTaxiB Ta nnasyHis,
MOBYa3HMX PKb Ta METYLLNMBUX KOMaX. YoMy BCe BNalITOBaHe came Tak?
Cepe[iMHa BUAVMOrO Hamu CBITIOBOrO iHTEPBay Ma€ AOBXKUHY XBU/i 555 HM
i BigrNoBigae MakCUManbHiM Yy TNINBOCTI NIOACBKOTO 30pYy 3a IEHHOIO OCBITIEH-
Ha. Lle 3eneHe cBITNO 3 HEBENWNUYKUMI JOMILLKAMU XOBTU3HW. Konn HacTaloTb
CYTiHKW, Ha AonoMory Konboukam, ki BUCTUNAKTL CITKIBKY OKa i 3abe3neuy-
I0Tb fieHHe BaueHHs, NpuegHyIoTbCA Binbly YyTAMBI, ane piflle po3TalioBaHi
nannuku. YepeoHWi Konip 418 Hac YOpHIE, BUANMAIA Aiana3oH 3MiLLYETbCA Y
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CTOPOHY KOPOTLUMX XBWUIb, @ MAaKCMMYM YYTNIMBOCTI — 4O 3€JIEHOTO CBiT/a 3 He-
3HaYHUM GNAaKNTHUM BITIHKOM i goBXKHOW XBUni 507 M. Mu BCi B TempsaBi
CTAEMO JanbToHIKaMuy, fiyxe cnabo po3pisHAEMO KONbopw, ane 3aBaakn LibomMy
NPOAOBKYEMO OPIEHTYBATUCA y NpocTopi. BUABNAETHCA, MakKCUMYM Yy TANBOCTI
N0ACHKOro 30pY 3a NoraHol OCBITAGHOCTI ManKe TOUHO CriBNagac 3 4OBXMHOK
XBUNi, Ha AKY NpUNagae Makcmym sunpomMiHtoBaHHa CoHus. | e, 3BUYaiiHo, He
BUNajgKkoBo. baunt moxHa nuwe Te, WO BUAHO, a BUAHO NULe Y Aiana3oHi TuX
OOBXWH XBWUIb, B AKWUX HABKOMMWLUHIN CBIT OCBITNEHWIA HaKpalle.

Mwu Bxe posnosigann?, wo CoHue, AK i 6yab-Ake Harpite TiNo, BUNPOMIHIOE
eIeKTPOMarHiTHi xeuni. Ane BUMNPOMIHIOE IX AOCUTb HEpiBHOMIpPHO, [1naHeTn,
AKi obepTaloTbca Haskono COHLA, HAMACKPaBILLe OCBIT/IEH] 3eNeHNM CBITIIOM.

A we 6inbLwa nonosrHa BCi€el eHeprii, AKY BUNpoMiHioe COHLE, KOHLEHTPYETLCA
HABKOMO 3e/1eHOro CBITNA | NOTPAanAAE y By3bKy CMYry MK BUAUMUM Hamu dio-
NeToBUM CBITIIOM i YepBOHWUM. HYomy K Tofi CoHLUe He BUAAETLCA HaM 3eNeHNM,
AKLLO 3eneHe CBITNO NepeBa)ac y Noro BUNPOMIHIOBaHHI? Yomy y npupogi ic-
HYIOTb HANPIZHOMAHITHILLI 30pi — BNAKUTHI, )KOBTI, OpaHXeBi, YUePBOHI — | HEMae
MOOHOI 3eneHol?

"1 HM=107 m abo 1 mineapdHa yacmuHa Mempa.
Humatt cmammio ,A6comomHo yopHe mino"s xyprani ,KONOCOK" N2 2/2013.






:" h,qammﬁ gpizuk Anbbepm EliHWmMeUH AKOCh 3anuTas: Lo moxe 3HaTK
{ -':ﬁﬂﬁampo BOAY, B AKiV BOHa nnasae Bce XUTTA?" OcCb TaK i MY KMBEMO Ha AHI
noaﬂpﬂHoro OKeaHy i CnoYyaTky 3i 34MBYBaHHAM AOBIAYEMOCSH, WO B KOXKHO-
My KyBiuHOMY METpPi MiCTUTbCA NoHag 1 Kr NOBITPSA, NOTIM, WO aTMOChEepHWIA
TMcK gopisHioe 100000 Ma i, HapewTi, Wo BHACNIAOK LbOro Ha HaLli nneyi i
rONoBy TUCHE MalKe TOHHA NoBiTPSA. Lle 3BMUHI YMOBIW HALWWOro XUTTA, | MU
X He MoMIYaEMO, a TOMY He Bi4yBaEMO He3HauHuX 3MiH abo BigxuneHb Big
HuX. [a3m, 3 AKUX CKNafgaeTbca aTMoCcPepHe NOBITPA — a30T, KUCEHb, BYT/ie-
KUCNWA ra3, He MaloTb ANA Hac 3anaxy, Xou Nerko BCTynawTb Yy HioxiMmiuHi
peakuil. Boga, WoaeHHe gxepeno Haloro XWTTA, 6e3 po3uuHeHux y Hil
PEYOBUH HE MAE CMaKy. HepiBHOMIpHe 3MillyBaHHA BCiX KOMbOPIB COHAY-
HOro BUMNPOMIHIOBaAHHA € AnA *uTtenie COHAUHOI CUCTEMU TUM OCOBNUBUM
poHOBUM OCBITNEHHAM, AKe NOTPaNAAE Ha HABKONMLUHI MPeaMeTH | pobuTb
CBIT BUAUMUM. [TpeameTn no-pisHomy BifbrBaloTb cOHAYHE CBiTNO. Tpaga i
NACTA — NEPEBAXKHO 3e/1eHe, NICOK — XOBTe, NeMCTKN KBIiTiB, NpuBabniow-
YyM KoMax-3anuoBadie, — byab-AKMIA KoNip Becenku, Tinbku Wob cnogoba-
Tuca. o6 BnoBnioBati HaliMeHLWi KONbOPOBI BigTIHKMA Ha GOHi COHAYHOTO
OCBITNIEHHA, M1 MYCUMO OTO CNPUIAMaT No-ocobnuBomy. He AK BifBonika-
touy paby cipo-6ypo-manuHoBY CyMmill, a iIK 0COBIMBUIA HEUTPaNbHUIA KOip,
AKUN He Hafa€ nepesary Xo4HOMY 3 UNCTMX KONbOpiB Becenku. | uen Ko-
nip - 6inni. leHHe coHAYHe CBITNO, Big61BaOUMCh Bif NErKUX XMapuHOK abo
Bifl CHiry, He 3abapBnioe iX, XOU Ma€ NpPo 3anac NOBHY ManiTpy. XMapwu i CHir
BiAOVIBaloTb BCE, L0 Ha HUX MAAAE, TOMY BOHU 6ini. OTOX, | MU, i iHLWI KuTeni
CoHAYHOI cncTemun ay»xe gobpe NpUCTocoBaHi 40 BUNPOMIHIOBaHHA HaLLOro
cBiTUNA. M CNpUIMMaEMO MOro CBITNO 3aranom, sk bine, i Gaunmo nuwe y Tnx
AOBXUHAX XBU/b, Y AKX HABKONWLUHIN CBIT OCBITNEHUIA HAaKpaLue.

BaxxnusicTb csitna BifobpaxaeTbCa HaBiTh y HaWi MOBI Ta KynbTypi.
Hobpo acouiloeTbeca 3 6inUM | CBITAMM, 3N0 — 3 YOPHUM | TEMHUM. Tbma-
TbMyLLa — Lie cTpalleHHo BaraTto Yyoroch noraHoro i Hegobporo, ane no6po
BpewrTi nepemoxe! Tomy binun ¢BiT Ginbwwnia 3a 6yab-aky nitemy. Binui
CBIT — Lie BCe HaBKOonMoO, Lie BeCb Wacnmun cBit! JUBOBMKHE CrIeTiHHA MO-
panbHoro i ¢isnyHoro, He3MiHHICTb mkepen Bipu | fobpa NPUCYTHI B OCHO-
Bax CNOB'AHCbKUX MOB!
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YOPHI BPOBM, KAPI

ﬂoui.ﬂbHiCTb Haworo ¢i3nYHOro Tina He 0bMeEXYETbCA OUMMa i 30pomM. Mu
036poeHi 6e3niuyo KOPUCHNX NpUcTocyBaHb, OrnaHbTe cebe yBaxHo! Ocb Bif-
pa3y Hag ouvma po3TawoBaHi 6posu. Bu ragaerte, BOHM y Hac ana Kpacu? Ak
6u He Tak! BoHU 3al0TbCA Ham KpacBUMU, TOMY O AOUINbHI | KOPUCHI. bpo-
BW BigBOAATbL MIT | BOAY Nig Yac Aouwly, wob oui Gaumnm, a My OpieHTYBaNNCL Y
npocTopi 3a byab-AKol noroagun. Hy a yomy y Halwmx Hocax ABi AipKK 3HU3Y, a He
3pepxy? 3metnkysann? Came Tak. [apHeHbKUiA BUrnag manu 6 My nig yac gouy
i cHironapgy!

B ocHOBY NOHATTA NOACHKO! Kpacu NOKN3AeHo rapMOHIYHE NOEAHaHHA Oo-
LiNbHOCTI pUC, MpUTamMmaHHNX HaM, AKE MW CMPUNMAEMO NiACBIAOMO. 3BUYalHO,
€ A NPUBHECEHE XUTTAM | BUXOBAaHHAM: 30BHIWHICTIO BATbKIB, Ky/NbTYPHUMU
TPaAULIAMK | MOLOK, OYMKOIO OKpemmuX ftogen i cycninbcTea 3aranom. | Bce X
KyNbTYPHUI acnekT y CNPUUHATTI Kpacy BTOPUHHWUIA. Y LbOMY HaC NepeKoHYIoTb
AaBHbOTPeLbKi CKYNbNTYpK, CTBOPEHI TUCAYI POKIB TOMY, B 30BCIM iHLLY €noxy,
ane AKi BUAAIOTBCA Ham NpeKpacH M.

Mo-cBoemy gouinbHi | NpekpacHi yci XuBi icToTy. HasiTe KaXaHu, 3Mil i MOX-
HaTi nasyku. LLloHanmeHwe, y ixHix BnacHux ovyax. Came ue 1 nputaArye ocoomH
NPOTUNEXHOI CTaTi | CNPUAE NPOAOBXKEHHIO POAY, @ TAKOXK noganbLliomy BAO-
CKOHaNneHHIo BUAY.

KPACHOMOBHILIE, HI C/IOBA

ylce CKa3aHe, 3BUYalHO, CTOCYETLCA TaKoX iHOMIaHeTAH. OCKINbLKN yMOBU
XUTTA Ha iHWKUX nnaHeTax COHAYHOT CNCTEMN He yXKe CNPUATAUBI ANA PO3BK-
TKY KUTTA (Ha BHYTPIWHIX NJaHeTax HagTo CrEKOTHO, @ Ha 30BHILUHIX — HAATo
XONOAHO), YABIMO, WO MW 3yCTRINU IHONMAHETAHNHA 3 IHLWOI 30PAHOT CUCTEMWN.
Tak oT, 3 AK0i? MK He 3HaEMO Noro Hamipie. MoXnuBo, BOHM APYXKHi, @ MOX-
nnBo — Hi. CninkyBaTWUCA HaLOK MOBOI iHONNaHeTAHWH abo He xoue, abo He
moxe. LLlo pobutn? Ak gosigatucs, 3Bigku pogom npubynevb?

YBaxHO OrnAHYBLUWN iHOMMNAHETAHUHA, MOXKHA, 3BUYaHO YnMano aosigatnca
Npo YMOBW CepefoBKLLa, B AKOMY iCHyBanm NOro npeaku. Ane nokn Ham Tepmi-
HOBO Tpeba goBigaTUCA AeL0 iHaKLIe — AKa 30pAHa cUcTEMA MOXe BYTU NOTeH-
UiliHO Hebe3neyHolo A8 NACTBA.

TemnepaTypa NOBEPXHI 3ip pi3Ha, | TOMY MAKCUMYM TXHBbOTO BUNPOMIHIOBaH-
HA MPWUNAaga€ Ha Pi3Hi JOBKUHU eneKTPOMarHiTHMX XBunb. AKuteni nnaHeTHMX
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CUCTEM MPUCTOCOBaHI A0 CBITNa CBOIX 3ip, a Le, HaliMOBIpHIiLLe, 03Ha-
Yae, WO cepeAnHa iHTepBany IXHbOro 30py CriBnagac 3 MakCMMymom
MiCLieBOl OCBITNEHOCTI.
OTOX, 3anpolyeEMO [HOMNAHETAHUHA Y 3aTeMHEeHy KiMHaTy i
OCBIT/IIOEMO T KOPOTKUMM Cnanaxamu ceitna. No4yMHaemMo 3 M'akoro
iHppayepBOHOrO OCBIT/IEHHA, WO6 ByBa He HALWKOAUTU HYKO-
pigHomy 30py. [TOCTYNOBO 3MEHLUYEMO JOBXKUHY XBWUNI Cnanaxis,
3MILLYIOHYMCh Y CTOPOHY ynbTpagioneTy. B neBHWA MOMEHT iIHONNAHETAHUH MOo-
YHe pearyBaTW Ha cBiTno. HaBiTb AKLWO BiH iIHOMNAHETHWIA areHT, Taknin cobi mMix-
30pAHNIA [Pkermc boHa, AMBUTHCA Ha Hac 3BEPXHbO | HAMAraeTbCA NPUXOBATH
npasay, y HbOro HiYoro He Bunge. ICHy10Tb pe@neKkTopHi peakuii, HenigkoHTp-
OnbHI CBifoMOCTI. Hanpuknag, pepnekropHe 3BYXeHHA 3iHULI 33 ACKpaBuXx
Cnanaxis, NMoKAVKaHe 3MEHLWWTW CBITNOBWIM NOTIK Ha CITKIBKY | B6eperTn i Big
oniky. [lo peui, W0 BNacTMBICTb OKa BUKOPUCTOBYIOTE GoTorpadu. sa nocni-
AOBHWX cnanaxu. Meplunmn — 3ByXye 3iH1LI, 3MEHLLIYIOU edeKT YEPBOHNX OYel
I HENPUEMHI BIgUYTTA, @ APYrUIA AyXe ACKpaBO OCBITAIOE Bac, Wob ¢oto Hyno
AKICHUM. Ane noBepHEMOCH A0 HaWoro iHonnaHeTaHrHa, He 3ga)kaoum Ha moro
ocobucTicTb (Ue moxe 6yT HaBiTb AOMALLHA TBapPUHA, AKa BTekna 3 H/0), mn
NPOLOBXYEMO MOCUIATIA CNanaxm CBiTna, 3MEHLYYN AOBXKUHY XBUMI, @K MOKM
IHONMAHETHA ICTOTa He NepecTaHe iX NoMiYaTh — cnanaxu CBiTna NoTpannAwTb y
HeBUOMMY ANA HbOro 06nacTb cnekTpy. Takum YMHOM, MV BU3HAYAEMO MEXi Aia-
Ma3oHy BMAMMOrO NpulliesibLiem CBiTna. A Tenep BU3HaUYaEMO CepeanHy Lboro
pianasoHy i cepen HanBNMKYMX 3ip 3HAXOAUMO TY, MAKCUMYM BUMNPOMIHIOBaAHHA
AKOI NpUnagac Ha BM3HaYeHy HUMW JOBXKUHY XBWI.

NP0 [IHONAAHETAH |
[YMAHI3M

Momnmeo, y NpoLeci YATaHHA y Bac
3'ABMAMCA 3anuTaHHA abo K BU HaBiTb
He noginAere TOYKy 30py aBTOopa. Ha-
npuknaa:

Y1 LoeHUloTe LHoMNaHeTAHn ?

BcecsiT 6e3mexkH1IA. JTuwe B HaLWil
ranaktuui, MonoyHomy LLinaxy, cTinbKu
3ip 3 NnaHeTamu, Wo AKBW poO3ymMHe XKUT-
TA BUHUKNO Ha KOXHil JecATiln nnaHeTi,




KINbKICTb LMBINI3aLin byna 61 binblua, HX KinbKicTb Nogen Ha 3emni. Cnane-
HUI Ak epeTnk y 1600 poui Ha nnowi KeiTie y Pumi [xopdaHo bpyHo roBopue:
,beamexHuti Bcecaim cmeoperuti 6e3mexxHor 60XeCcmaeeHHOI0 MO2YMHICMI0’; a B
HbOMY ,iCHYIOTb 6€3MeXHi CBITW, CXOXi Ha CBIT 3emni”. Ha 1oro gymky, BBaxxaTu,
L0 XUTTA cTBOpeHe TBOPLEM Ha ogHin nuvile 3emni, 03Ha4ae He nuie 6yt He
NOCTONHUM Bnarogati’, ane N NpMMeHLWyBaTh MOTYTHICTb TBOpLA, @ OTXKe, Bra-
fatny epechb.

Homy 6aTeRILBLIMHY LHOMI@HEeTAHMHE MU LLYK3EMO cepen
HaMB IV KHMX 3Lp?

CnpaBa y TOMy, WO MiX30pAHa MaHApiBKa AyXe eHepro3aTpaTHun i TpuBa-
nunia 3axip. Came Tak BUrNALAE 3 TOYKW 30pYy CyHaCHOT HayKW | HAYKM OCAXKHOro
Man6yTHbOro. IMOBIPHICTD, WO 10 HAC AICTaHYTbCA 3 AKOrOCh BiaAaneHoro Ky-
TOuKy BCecBiTy, Haa3BMYaMHO Mana — HaATo BeNuKi MiPK30pAHI BiACTaHI.

Homy aBTop CTaTTL BBaK3E, WO LHOMNSHETAHWM BOPOrKE H3-
nawToBaHL go ogen’?

ABTOpP CTaTTi TaK He BBaXKa€. BiH MpoCTo He 3HAE, HOro OUiKyBaTW Bifi Yy»KOro
po3ymy, | TOMy AYMaE, L0 Nogmn MatoTb ByTu rotosi Ao Bcboro. Mn maemo nuiue
OfIVH ICTOPUYHWIA NPVKNAL;: ICTOPIA NIOACTBA Ha NAAHETI 3emns. A Ue, Ha Xanb,
iCTOpiA 3aBOOBaHb i BUHMLWEHHA cobi nopibHmx. BTiM, 3aBAAKKM XPUCTUAHCTBY
i 3aranbHOMy PO3BWTKY LMBiNi3auii HacTpoi NONITUKIB, AKI BUNPaBAOBYIOTE Bi-
MHW, OCTAHHIM YaCoM 3MIHIOITLCA. AAK HE QUBHO, LbOMY MNOCNPWANO | CTBOPEHHA
CMePTOHOCHOI AflepHOi 36poi. MONITUKK TEXK XOUYTb KUTW, @ KT BOHW 3BUKNN Y
koMdopTi. 3acTOCyBaHHA AAEPHOI 30POI He 3anuULLIAaE Ham LUAHCIB Ha Take XUTTA.

Coo3 3 NnozazemMHo LimBUIL3aLLE - Ue gobpe 4u noraHo ?

B putuHcTBi aBTOp 3auntyBaBca , TymaHHicmio AHopomedu” leana Egppemoea
i MPIAB NPO KOHTaKTK 3 6patamui No po3symy. Lie Hag3sryanHo uikaso! MNo3Hano-
MWUTUCA 3 HOBUM HE3BiAaHUM CBITOM, AOT0 iCTOpPIELD | repoOAMM, MUCTELITBOM | Ha-
yKoto, [puatenioBaTti, fonomaratii O1MH OAHOMY i CyMICHO OCBOIOBATN KOCMOC,
po3rajyioul Bce HOBI I HOBi TaEMH ML | 3aragku Beecsity! Lia Mpis 3anuwmnacs.
Ane 3'aBMAUCA 1 iHWI AyMKI. PIBHONPaBHUI KOHTAKT LMBINi3aLinn MOXnvBnm 3a
yMOBYW NpuBNN3HO OAHAKOBOMO IXHLOMO PIBHA TEXHONOMYHOIO PO3BUTKY, WO,
BpaxoByloun Bik BcecBiTy, ManoiMmoBipHO. |HaKLLle oaHa LMBiNi3auia Ha 4oBri
TepMiH (a, MOXe, 1 Ha3aBX M) NepeTBOPUTLCA Ha JOHOPA, AKUIA aganTye CBOI
AOCATHEHHA 0 PiBHA po3ymMiHHA cnablue po3BUHYTOro NapTHEpPa, a iHWa — Ha
CNoMuBaYa, AKUA aeaani Ginblie 3BUKAE OTPUMYBATH, He A0KNAAa0UX A0 LbOro
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BNACHKX 3ycunb. XOTinm 6 My Takoi goni ans nioactea? MoOXNMBO, iHONNaHETIHW
nepeBepLlyTb NIDAEN Y MaTeMaTUUHWX 30i0HOCTAX, a, MOXe, 1 Hasnakw. | Togi
Takunin coto3 Byae BiYHO NiKpecnioBaTu HeJONYriCTb OAHWX | NepeBary iHLWmX.
Ham ue noTpibHO? Yu He Kpale BnacHUMU CUNamy PO3B'A3YBaTU BUHMKAKOUI
npobnemun? MoXnnBo, ryMaHiam no BigHOLWEHHIO A0 iHWOro Po3ymy y ToMy i
nonArae, Wob He BTPYYaTUCA Yy NOro po3BUTOK | He No36aBnATM Noro BnacHol
icTopi? Hy, a wobw BnacHa icTopisa noacTea AKOCb He Nepepeanacs, BapTo Bu-
6patin NnpaBUNbHUX MNOAITUKIB | NNEKaT NNaHeTy, Ha AKIl BCi MU XKUBEMO.

Homy K BCe-Taxkm He bysae 3eneHux 3ip?

3eneHnmMn Ham MaloTb 3f1aBaTiCA 30pi, AKi, Tak camo, AK i CoHue, BUNpoMi-
HIOIOTb MAKCUMYM 3eneHoro ceitna. [na uboro BOHW, AK HarpiTi Tina, NOBUHHI
MaTu MeBHy Temneparypy ¢oTtochepn — NOBEPXHEBOTO LWapy 30pi, CBITIO Bif
AIKOrO MOTPanmAE y Halli oyi. Ane HarpiTi Tak camo, Ak ¢oTtocpepa CoHUA Tina,
BUMPOMIHIOIOTE He nuLle 3eneHe cBiTno. Tpoxun cnablle BOHU BUNPOMIHIOIOTb
KOBTe | OnakunTHe CBITNO, We MeHLUE — OPaHXeBe i CUHE, i e MeHLLEe — yepBoHe
i pioneToBe. YcA uA cTporo nponopLiiHa Cymill KOfbopiB CNPUIAMAETHECA HaMK,
xutenammn CoHAYHOI cuctemm, Ak ocobnuee GpoHose bine caitno. Tomy caitho
iHWWX, cxoXKux Ha CoHue 3ip, 3aaBaTUMETbCA HaM TaKUM CaMUM.

TEMNEPATYPA HA COHLI

|

3B'H3OK MiX TEMMNepPaTypol0 HarpIiToro Tina i JOBXKWHOI enekTpoMarHiTHOT
XBUNi, AKY BOHO BUNPOMIHIOE HaMiHTEHCVBHIlLE, BCTAHOBVB BULATHUIA HiMEL|b-
Kui @i3uk Binbrenbm BiH. BiH 3ayBauB, 1|0 33 3pOCTaHHA TemMnepaTypu Tina ao-
BXWUHA XBWM A, Ha AKY NPUNagae MakCMyM BUMPOMIHIOBaHHA, 3MiLLyETbCA.
Hanpwknag, Harpisaloum Ha rasosiid NAWUTI 3aTUCHYTWIA Yy MAOCKOTYBUAX LBAX,
MW yepes feAkni Yyac nobaymmo, Wo BiH HabyBa€ TEMHO-BULLHEBOIO KOMbOPY,
NoTIM — KYMayeBoro BiATiIHKY, 3rofoM OpaHXeBOro, i NLWE CANbHO PO3irpis-
LICb, XOBTi€. YacToTa BUNPOMIHIOBaAHHA NPU LIbOMY 36iNblUYETLCA, a AOBXKMHA
XBUNi 3MEHLLYETbCA. 3aKOH 3MilLeHHA Bika ay»e npoctuid. AKILo fOBXUHY XBUT
A __. MOMHOXWTW Ha TemnepaTypy T y KenbBiHax, oTpuMmaemo 0,29 cm X H:

A xT=0,29 cm x K (1)
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BusHauumo temnepatypy potocdepu CoHua. BeaxkaTmemo, WO Makcmym
eHeprii Il BUNPOMIHIOBaHHA CNiBNagac 3 MakCMMyMOM Yy TIMBOCTI HALWOro 0kKa,
10670, Nprnagac Ha AoBxuHy xeuni A __ = O,5 MKM. KOPNCTYIO4UC 3aK0-
HOM BiHa, OTpUMaEMO:

0,29 cm XK _ 0,29 oM X K
A 0.5 %1 am

[ l=hs

T= =5 800 K

Lle ;ocuTh TOUHE 3HaUYeHHA Ana Temnepatypy Bugumol YactuHn CoHus. Bu-
3HaYMMO Tenep LOBXKKHY XBWi, HA AKY NPUNafaE MaKCUMYM HaLLOro BNacHOro
BUMNPOMIHIOBAHHA AK TEMNIOKPOBHUX TBAPWH. BBaxaTtnmemo, Wo Temneparypa
tina 36°C. MNepesegemo i y KenbBiHW, 60 came abconoTHa TemnepaTypa BXo-
OWTb Y 3aKoHu npupoan: T=(273+37)K = 310 K.[ligcrasumo Te-
nep Lo Temnepartypy y ¢popmyny (1) i 3Hangemo AOBXKUHY XBUMi, Ha AKIA MU
CBITMMOCA HaNACKpaBilue:

_ 0,29 cm XK

Apiax = 310 K

=94 x 1O0% oM = 9,4 MKM

Lle HeBuaUMI iHppavepBoHi xBuni. na Toro, wob pobpe po3anBUTACA CBi-
YEHHA NIOACLKOro Tina, HeobxigHi cneuianbHi NPUNaan: oKynApn HiuHoro Ha-
yeHHs abo Tennogizop. A OCb HUTKA PO3XKapeHHA NaMnoyKkn Mae Temneparypy
Bin 2000 K go 3000 K. TemnepaTypa xou i MeHLLa, Hix Ha nosepxHi CoHuA, ane
nocTatHA, Wob AeKinbKa NPOoLEeHTIB eHeprii NPOHUKAKW 3 iHppavepBOHOro Aia-
nasoHy y BUAVIMUIA. B 0CHOBHOMY Lie YepBOHE CBITNO 3 [OMILLKamMy OpaHXeBoro
i s)koBTOro. OgHak cnabka YyTNUBICTb NIOACHLKOrO OKa [0 YepPBOHOTO CBIT/a Ha-
[la€ CBITNOBI NaMNN PO3>KapeHHA XOBTYBATUW BIATIHOK.

Mpo iHLWi KOPWCHi 3aCTOCYBAHHA 3aKOHY 3MillleHHA BiHa i po3rnaHyToro Bxe
Hamu 3akoHy Cmegara-bonbymara My NOroBOPMMO HacTyNHOro pasy.
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LUKONA BUHKWBAHHA |
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- WTTA CNOBHEHe HecrnodiBaHoK. A panToM TW ONUMHULLICA Y cUTyauil 31
CLeHapiemM: NOTOHYTA UM BUNANBTIA? | WO pobuTUMeLl, AKWO HEMAE Mia py-
Kami pATYBanbHOro Kpyry, Aolwku abo yosHa? Came Taki LiHHI nopaan My
faemo T06i cborofHi y Hawin py6pwi,LLikona BuxusaHHA".

Mo-nepuue, WO BULLE T HAMAra€wwca TPUMAT rONoBy Haj NMOBEPXHEI
Bogu, To Binblue y Tebe WwaHcis NoToHyTW. JlArai Ha cnuHy | Hamarancs, wob
BOda He notpanianay pol,



Mo-apyre, nigHiMaro4m AKiCb YacTUHK Tina Hag NoBepxHer Boau (pyKy, Hory), Th
MOripLUYELL CBOIO 3[aTHICTb TpPMMaTnCA Ha Bogi. [lam’aTan: Ha Tino, 3aHypeHe y BOAY,
A€ pPATIBHa BULLITOBXYBanbHa cuna! Tox AK Ue He nmapagoKcanbHO, 3aHYpP Makcu-
ManbHO CBOE TiNo nig sogy.

|, HapewwTi, TM 6yaeLl BneBHeHiLe NoYyBaTUCA Ha BOAI, AKLLO BUKOPUCTAELL
ByAb-AKY NErky 3aKpuTy NOPOXHIO NOCyaunHy. A e Kpalue — aBi, Tpy, i Binblue
MoCyauH.
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TOBI SHAROBATLESI:
® nonieTuNeHoBi NakeTy; @
® KaHicTpu Big 6eH3uHy; —
® BenuKi NNAWKY 3-Nig MiHepanbHOI BOAW;
® [HWi npegMmeTu, AKIi MOXHa HanoBHUTWY NORBITPAM;
® HUWTKa, APIT, NOAC UM LIMATOK TKaHUHW.
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U.loﬁ BUIOTOBUTH NNABYYMIA NPW-
CTPiA 3 nonieTMNeHoBUX nNakeris,
HaYW HAUMEHWWA 3 HUX, WinbHO
3aB'AXK | nomicTn noro B Ginbwwin

b naket (abo gekinbka nakeTis, Wo binblue, TO KpaLle)

N TakK, AK rnokasaHo Ha mas. 1. ,Marpbolika” 3 nakeTis

m 71 =) Ha AeAKknin vac ,Hentpanisye” maneceHbki Qipku B
3 vy o . . "

\\ HUxX. HagyTi nakeTtn, Haue pATYBanbHU KPYT, YTpU-

MaloTb Tebe Ha Boji. Binnounsan, nexaun Ha CnuHi 3

nigHATOK ronosoto (man. 21 3).

Akwo B Tebe poszsuHeHa daHTasid, ™
3MOMKeLl BUrOTOBUTYM iHLWI nnaBydi 3acobu.
Ha man. 4 nokasaHo, Ak 3'egHaT ABi MNALWKNK
¥ yu 6ymni 3-nig Boan. Moxew, o pedi, CKo-
7 puctatuce i konogoto. Mepi, Hix NArTa Ha
Konoay, nepekoHancs, Wo BOHa Nnasac.

Ha man 5 ™ 6aumw, SK MOMKHA iH-
WKUM cnocobom 3B'A3aTN AOKYNWU MaKeTw.
O6os'AskoBo BUNpobyn ixHIO nigiiManbHy
3[aTHICTb Nepeg TUM, AK IM JOBipUTUCA.

A AKwo nakeTiB He Mae? MNMpu To6i 3aBxan

L;_ { Aakunce ogar! Heaknm vac BiH MoXe 3aTpu-
> - MaTu neBHU 06'em noBiTPA | Agonomoxe Tobi npoTpuMaTHCA

T Ha BOA. 3HIMU LUITAHV YV COPOYKY, 3aB XKW BY3M1OM KiHLIi WTa-
. _Mans_ HWH YK pyKasiB i Haayn iX. MiLHO TpUManca pykamim 3a iHWnA

KiHeUb, | T 3MOXeL NNCTU, 4OKNA4auN HEBENMKIIX 3yCuib

¥’/ \ (Oue. man. 6).










stmme Pi3KOro camoHarpisaHHs
KBITiB, onucaHe we y XIX cronitTi, 3ro-
AOM Ha3Banu TepmoreHesom Apoig-
HUX, [lo poavHW ApoigHUX Hanexatb
apym naamuctmin (Arum maculatum),
CKYHCOBa Kanycta abo cumniokapnyc
cmepptouni (Symplocarpus foetidis), ca-
YPOMaTyM MAAMUCTAR (Saurommatum
guttatum), binogeHppoH (Philodendron
selloum) Ta iHwi. BueHi ctaHoBunw, wo
TEMNEpaTtypa Yy KBiTUi Uux POC/IvH 3a-
3BMYall Habarato Ginblua, HiXK Temne-
paTypa HaBKOMUIWHbLOrO CepeaoBuLLa.
Tak, 3a TemnepaTypu nositpa 15 °C
TemnepaTypa y KBiTUi apyma mMoxe cs-
ratn 51 °C, cyuBiTTA CKYHCOBOI KanycTtu
Harpisa€Tbca Ao 30 °C 3a Temnepartypu
pnoBiTpa 5°C i npobuBae cHirosuin no-
KPWB HaBiTb 3a —15 °C. [INBOBUMKHO, YA







AK Xe poCnuHW peryniowTb
Temnepatypy? BuaenaeTbcs, y nig-
3eMHMX OpraHax Taknx pOC/INH MICTATLCA 3Ha-
YHIi 3aMmacu Kpoxmanto, AKUN BlIACHe | € gXepenom EHeprﬁ ANA NiATPUMaHHA
BUCOKOI TemnepaTypw. HaBilo pocnuHam Taki eHepreTuyHi 3atpatu? Buasns-
€TbCA, 3@ BUCOKOI Temnepatypu Kpalle BUNapoBYOTbCA NETKi peYOBUHM, AKI
iHOAI HEeNPMEMHO MaxHyTb (3BigCK 1 Ha3Ba — CKYHCOBA KanycTta), ane npusa-
6ni010Tb KOMax-3anusoBauviB.

lLle ogHa UikaBa pocnuHa, AKIN BRacTMBe ABULLE TepMOreHesy — Le NoToc
(Nelumbo nucifera). Temnepatypa Bcepeauni nyn'aHKa L€l BOAHOI POCANHM
NIATPUMYETLCA cTanow B mexax 30-36 °C ynpoaosx 2—-4 OHiB, He3Ba)katoun
Ha 3MiHW JOBKONMLIHBOI TeMnepaTypu. A WBUAKICTb NOrMMHAHHA KMCHIO KBIT-
KO Habnm«aeTbca 0 IHTEHCMBHOCTI ANXaHHA KOOI, AKa WoCeKyHAW 34il-
CHIOE 00 52 nomaxis Kpunom!
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MigBULWEHHA TemnepaTypu BMacTuBe W iHLWKMM
pocnuHam. Tak, KBiTKa BMCOKOTIpHMX [3BOHVKIB Y
noxmypy Ta 6e3BiTpAHY norofy Ma€ Temnepartypy
16,6 °C 3a Temnepatypu nositpa 13,2 °C. Tomy us
KBITOUKA — YyJOBWIA ,FoTeNb” ANA KoMax: TyT Tenno i
CyX0, MOXKHa NepeHoyyBaTy, a rnnara 3a Hiunir — 3a-
AuneHHA. Tennnin NpUXUCTOK BaratboOM KOMaxam, AKi
3anunioloTb KBITKY, AAE 1 MarHosia BENUKOKBITKOBA.

Docnigpkyrouun ue Likase ABULLE, yHeHi 3'ACYBany, WO MigBULLEHHA TEM-
nepaTypuv TKaHUH Y POCIVH CYyNPOBOOXKYETLCA Pi3-

KUM MOCUTEHHAM AnXaHHA. MornnHaHHA KUCHIO
He npurHidyeTbca LiaHigamm i CO — Knacny-

HUMW [HribiTopamu (peyoBUHU, AKI NPUrHi-
YyloTb) AUXanbHOro naHuora TBapuH. Tak
 BigKpWUNW  ABULLE  LiaHiA-pe3nCTeHTHOro
" AUXaHHA, AKe BNaCcTUBE YCIM HaCiHHUM
pocnuHam, rpubam, BOJOPOCTAM i HaBiTb
AEAKUM HAANPOCTILWMM, [HWi TKAHUHA BULLNX
POCAIMH TeX MaloTb UiaHid-He3aneXxHun Kommno-
HeHT AnxanbHOro naHLora. HarpisaloTbCa He NnLe KBITKM YA CyLBITTA, a M
IHLLI YacTUHK POCnH. MiACHPKHUKK Ta iHLWI NEPBOLBITN AYXe IHTEHCMBHO
AVXalTb, @ TOMY MaloTb MiABULLEHY TEMNEPATYpPY, 3aBAAKN YOMY IXHi Na-
FOHW NPOXOAATb KPi3b CHir. CKpy4eHi y TpybouKy IMCTOYKM Npo-
nicka, conbgaHeny NpobuBaloTb HaBiTb NbOAAHY KipKy (Man. 4).

Omxe, 30aTHICTb [0 TepmoperynoBaHHA BnacTuBa He
nuLLIe TENJIOKPOBHUM TBapuUHaMm, ane n pocimHam! 1
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EHEPTIA | XUTTA

e JK BUABUTU AUXAHHH POCAUH?

f/'{aﬁxpau.l,e CnocTepiraTv 3a NPOLEeCcoM AUXaHHA POCIUH, BUMIPOYK pH
gogu. Mif Yac KNITMHHOrO AVXaHHA POCNMHU BUAINAIOTb Aiokcua BYrieLo,
AKUIA NigKNCNOE Boay. Y CKNAHKY, 3an0BHEHY ANCTUNBOBAHOK BOAOID, BHe-
CiTb riNO4KY BOAAHOI POCNVHMN enogei, AKY MoXKHa npuabatu B 30omarasn-
Hi. Kpalue 6paTi gUCTUNBOBaHY BOAY, OCKiNbKW BOJOMNPOBifHa BOAA MICTWTD
MiHepanu, Wo nigTpumytotb ctanuin pH. MNoctasre CKNAHKY y TeMHE Micue,
Hanpvknag, y wyxnagy, wob ,BumkHyT" doTocnHTes. Mif vyac poTocuHTesy
POCNVIHA BUAINAIOTb KNCEHb, TOMY BOJA CTae cabony>kHoto abo HelTpanb-
HOI0. Yepes KinbKa roavH 3a 4ONoMOorolo NanepoBoro iHAUKaTopa BUMIpAnTe
pH Bogu. Takuit iHguKaTop MoxHa NnpuabaTti y MarasuHi, B AKOMY NpoaaTb
BCe Ana akeBapiymiB. KncnotHicTb Boaw, y AKi nepebysana enopes, 3pocTe,
6o BHacNigoK anxaHHa suginuecs CO..
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'J BINbWOCTI POCNH NPOJNXM Ha CBITAHKY BiKPUBAKOTLCA, B nonyaeHs, Wobwm
YHUKHYTW BTPaT BOAW, BOHW 3aKpWTi, NiC/1A NONYAHA BOHM Lile pa3 BiAKpYBaloTbCA, a
Ha Hiu 3HOBY 3akpuBaloTbca. JJoboBMIA Xif NPOANXOBUX PYXIB Y MPUPOAHNX YMOBaX
BMBUAIOTE METOAOM BiABUTKIB, 6€3 NOWKOAKEHHA NNCTA POCNUH. [1nA eKcnepumen-
Ty BaM 3HafobnATbLCA MIKPOCKON, NPeAMETHI CKenbLA, NIHUET | 3BUYanHniA Npo3o-
pviA Nak ana HirTis.

Ha HKHI Bik nncTKa Byab-AKol pOCNMHWN HaHECiTb TOHEHBbKUIA Ma30K naky. [Mic-
A MOBHOTO BUCUXaHHA YyTBOPUTLCA TOHECEHbKA NNIBOYKA 3 TOYHWUM BIAOUTKOM No-
BEPXHi nucTKa. Ob6epexHOo 3HIMITb NIHLETOM L0 MNiBKY, NePEeHECiTb Ha NpeaMeTHe
CKNO | pO3rNsAHbLTE Nif MiKPOCKONOM Npu Bennkomy 36inbLueHHi. Buasntu npogurxu
Ha BiIGUTKaX NUCTKIB pOCNUH poanHN TOBCTAHKOBWX — anoe, araBu, TOBCTAHKU, He
BOACTHCA — BOHW 3aHYpeHi y TOBLLY CYCIgHIX KMITUH. Y pOCANH, NUCTOYKM AKUX Nna-
BalOTb Ha NOBEPXHi BoAW, NPOAUXM € NIULLE 3BEPXY NTNCTKA, @ Y BOAHWUX POCNUH, Ha-
npwknag, enogel ix s3arani Hemae!
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H_aneBHe, BY Baunnv Ha npunaBkax BeNnKi TeMHO-
3eneHi 3ao0KkeaHCbKi ,rpywi”. Lle - aBokago abo nepcen
amepuKaHcbKa (Persea americana), OfjuH 3 Meplmnx
Janekunx ek3oTiB, AKMN 3aBiTaB 40 HalWX KpaiB nicnA
3BUYHMX BaHaHiB, aHaHaciB Ta PI3HOMaHITHUX UNTPY-
cie. Ane gopora fj0 YKpalHCbKOro CTony A8 aBoKaao
He Byna nerkoto.

Big TponiuHux nnogie, AKi 30y4Ky0Tb Hally
LikasicTb, YCi 4ekalTb AKOrocCb HE3BUYHO-
ro, ane HeogMiHHO ACKPaBOro Ta COJIOAKOro
cmaky. 3eneHi 6nuckydi ,rpyili” aBokago pos-
YapyBanu He OgHOro NIBUTENA eK30TUKN, AKUIA
. 3a3ganerigb He 3HaB, AKWN CIOPPU3 YeKAE Ha HbO-
3. Xoua 3 60TaHiYHOT TOUKN 30pY aBOKaZdo — GPYKT, 3

TOUKM 30py KyniHapHoi — Le osou! [1nig aBokao 30BCiM He

COMOAKWIA, ane Lie He 3HaUNTb, WO BiH He BapTWUI HaWoi yBarm.

lLlo6 Kpalue 3po3ymiTi UbOro 3efeHoro ,npubynbua’, no-
BEPHEMOCA Mave Ha N'ATCOT POKIB Ha3ag,...
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LXpeuieHnm baTbKom” aBoKaao
y €Bponi ctae 3HoBY fAoH [legpo C'eca
ae JleoH. K MU BXe BMNeBHUNUCA, Uel no-
BaXXHUIA MaHIPIBHVK Ta BENUKUA JOCNIAHWUK eK-
30TUYHKX QPYKTIB NPONOHYBaB CBOIM CMIBBITYU3HUKAM TiNbKK
HarcMauHiLi Ta HAMKOPUCHILWI Nnoaw, AKI cam BneplLule CKyLITyBaB
B AMepuui Ta onucas y cnaBHo3BicHiIN ,XpoHiui Mepy”. OTxe, nepwa
' MMCbMOBA 3rafika €Bponeia Npo aBokafo AatosaHa 1553 pokom. Y , XpoHidi
Mepy” noH Neapo Ha3vBae Lel nnig ,azyaKanme”, HaMaralounch Tak nepeaaTy
icnaHcbKoIo IHAIaHCbKY Ha3By ,azyakaman . Came Tak Ha3Banu Lel naig autekw,
AKi nobpe po3yminuca Ha aBokafo. IHAiaHLi KynbTUBYBanu L nhoan BXe 3 Tpe-
TbOro TUCAYONITTA JO HaWOT epw. . A2yaKamib  MOBOIO aLiTeKiB 03HayaE Nnicose
mMacno” Lia Ha3Ba nigkpecnioBana KOPUCHICTb KY1bTYpW — B NNI0Jax aBokaao ao
30 % xupy!
CTapoCnoB'aHCbKa Ha3Ba Lboro NNoAy ,dzaxatm "noxoauTsb Big ,azyakanme”
i CBIQUUTB NPO Te, WO Halli NpefKy faBHO 3HAOMI 3 aBOKafo i Aobpe 3Hanu, AK
i 3 yum Moro icTu. MoTiM eK30TUYHMI OBOY HecrnpasennnBo 3abynu, ane
BiH 3HOBY NoBepHYyBCA!
A OCb aHrNiNCbKI Nio6uTENi eK30TUKN, CXOXKE, HEe 0pa3y po3CcMa-
yBanu aBokago, 60 ganu nomy Hassy: ,Alligator pear” — anirato-
poBa rpyLa. I3 BUAoBKeHNM XBOCTUKOM NNif aBokago cnpasgi
CXOXKMIA Ha TPYLY, a oro 6McKyyo-3eneHa nyxmpyacta LWKip-
Ka TPOXWM Haragye WKipy Kpokoguna. Yacto, Konn pocinHn Ha-
31BalOTb IMEHAMIW TBAPWH: 3aA4a KanycTa, Beamexa Lnbyna un
aniratopoBa rpyLua, — MaeTbCA Ha yBa3si, WO Le ,HecnpaBKHi” Ka-
nycTa, umbyna Ta rpyuwi, ,He nogcoki’. Mosnag, Taky rufoty nuwe
aMeprKaHCbKUM KpoKoaunam MoxHa icTi!
Ane 3rogom €Bponenui 3po3ymMinu, WO KoXeH nnig Mae
CBOE NMpu3HayeHHA. AKWO aBoOKago — ,Macno’, To 1 BUKOPUCTO-
BYBaTW MOro Hamkpalle 3amicTb Oflil Y Mano-

Ha M'AKOTb fobpe cmakye
3 YopHuUM xnibom, € npe-
KpacHOI0 OCHOBO ana byTep6-
POLIB i3 M'AICOM, CUPOM, KOMUYEHOI0 abo Co-
nexHow pnboto.
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ABOKaAO MICTUTb POCNMHHII XUp, BiTamiH C, BiTamiH E, BiTamiHu rpynu A i B,
6arato Kaniio, ®epymy, Kanbuito, Takox Marnin, Hatpin, Docdop, mae Bennkun
BMICT KOPUCHMX HEHACUUYEHMX XUPHUX KMCNOT Ta MNOTYXHOMO aHTUOKCUAAHTY —
rNoTaTiony. 3aBAAKK TaKOMY CKNnagy aBoKafdo KUBUTbL LKIPY, CYAUHU MO3KY Ta
cepugs, 3anobirae aTepockieposy, rinepToHii Ta CTapiHHIO opraHismy. ABoKafo -
OAVH i3 nigepis y nepeniky ,MonogunbHux” nnogis!

BaraTo XTO 3 NPUXWIbHUKIB CYBOPUX Ai€T 60iTbCA BXKWBaTH aBokaao, 6o

nnogwn Mictatb Barato xupy. e maphi ctpaxu. Tpeba 3HaTw, WO B YCiX

CBIKMX Ta AKICHUX NPUPOAHMX NPOoAyKTax MICTATLCA PpepmeHTn Ansa Ix-

HbOMO 3aCBOEHHA | KOAEH rpam LKIgIMBOro ,3avBoro” Xupy

Bif, UMX MPOAYKTIB HE YTBOPUTLCA, AKLLO BECTU 340POBUN Ta

AKTUBHUI CNOCib XnTTA. AuTeKn inn nicoge macno” barato
CTONITb | ByN gy»e CTPYHKUMMW Ta KBaBNMW.

Ha cmak cTurnum aBoKago Haragye KaptonisHe niope,
Wenpo 3anpaBneHe BepLUKOBUM MacfioM, 3e/leHHI0 Ta no-
Api6HeHUMK ropixamn. M'AKoTe NepecTUrnoro N1oAy TeMHa.

AKWO po3pizaHnia CBiXUIA NNig nose-
MUTb, BiH ,0KMcNeTLCA”, 60 MmicTuTb Qe-

PYM, TaK Camo sk KapTtoria Ta abnyka. o6
aBOKa[o NULWABCA Ha Tapinui 3eneHnm Ta npveabnu-
BUM, AOTO MOXKHA MOMINTU TUMOHHUM COKOM.,

[nATb aBokapgo 3AE6iNbLIOr0 CUPUM, Hapi3aHUM
WMaToOuKamMu, nNnacTuHkamu, Kinbuamu abo nopgpit-
HEHUM Ha niope. Hum 3anpasnalTb canaTtv Ta cynu.
Ha 6aTbKiBLMHI LbOro nnogy HarvnonynsApHiwe 6nogo 3 aBOKago — MEKCMKaH-
CbKa 3aKycka ryakamone. Lie niope cTurnoro aBokajo i3 fofaBaHHAM IMMOHHO-
ro COKY, COMi Ta NPAHOLLIB.

LUKipKa cTUrnoro nnogy nerko 3HIMaETbCs, ane M'AKOTb MOXHa BUbpatn i3
LWKIPKW NOXKKO0, Haapi3asLum NAig HaBnin Ao KIiCTKKU Ta po3ginusin. ,Kpokoan-
nAva LWKipa" aBokago He ICTiBHa, ane ay»e TOHEeHbKa, | e BeNVKUi N Uboro
nnogy. A HanBinbLM MiHYC — BENWKa He TCTiBHa KicTKa. LlikaBo, Wo KicTKa ToY-
HO NMOBTOPIOE popmy nnody. B okpyrnvx nnogax i3painbcbKrx COpTiB aBOKaA0
KiCTa OKpYrna, y BUAOBMKEHWUX — 0BaNbHa, i3 3aroctpeHnm KiHdukom. Lo ,xyai-
wa" Ta ,XBocTaTiwa" popma aBoKago, To binblua MMOBIPHICTb, WO KiCTKa Bcepe-
OWHI oy ay»e Benunka.

O6vpaTy B iPKy Halikpalle NOMipHO cTUrni nioAv, 6e3 TeMHUX MAAM Ta Mo-
LIKOAKEHb WKipKKW. BU3HauMTK, Y aBoKafo A03piB, MOXKHA NereHbKo HaTUCHYB-
W Ha NNig nanblUem — 3eneHuii byae TBepanM, a Nepecninuii — ay»e M'AKNM,
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Haue ,Macnio” BcepeaunHi Bxe ,po3taHyno”. [dyxe Teepaui
MNijJ aBOKafo NOKNagaiTh Ha feHb-[ABa B NakeT 3 Abnykamu, i
BiH LUBMAKO AO3pPIE.

AKLWO HeMa Yacy YekaTn [O3piBaHHA, TBepAi 3eneHi nno-
AN MOXHa TPOXW MOTYLKYBaTV, abo 3anvTh OKPOMoM, o6
BOHM nom’aKwWwanu. Ane goBra TepmiuHa o6pobka BbBae KopucHi
PEYOBUHMN, Ha AKI gyxe baraTuil CBiXWK NNif.

CbOrojHi aBOKaao WMPOKO KYNbTVBYIOTb B HaraTbox TponiyHux Ta cybTpo-
niyHux kpaiHax: CLUA, Adpuui, I3paini, AscTpanii, IHgoHesii Ta, 3BiCHO, Ha XHi
6aTbKiBUWUHI B KpaiHax MiBgeHHoI Ta JlatnHebkoi AMepukn. Jligepom noro Bu-
POLLYBaHHA y NPOMUCNOBUX MacluTabax € Mekcuka.

YueHi Bueenn maixe 400 copTiB aBOKago, AKi BiJpi3HATbCA PO3MIpOM,
$OpMOI0, KONbOPOM Ta TepMiHamMn Ao3piBaHHA nnoais. OKpiM 3eneHux, € 6ypi,
bypo-uyepBOHi Ta Malke YopHi aBokafo. Okpemi HanbinbLuUi N1oAM MaloTb Macy
0o 2 kr. Takox € WTy4yHo BUBEAEHI ,MiHi-aBokago" Jenki 3 ,MiHi-copTis” Haragy-
oTb cnuew. Lle apiGHi, okpyrni, Malxe YOpHiI NNnogw, AKi POCTYTb NCNAPHO, AK
Halli BULIEHbKW. A € N TaKi, WO LITKOM CXOXi Ha OripoK, i WO Hallikasille — 30-
BCiM 6e3 KicTKu!

ABOKafo noxoputb 3 poguHu Jlasposux (Lauraceae). Woro poanuamn €
Kopwvusa, kamdopa Ta nasp. Mnogu aBokaao go3piBaioTb Ha AepeBax. [lepeso
aBoKafo aocarae 18-20 m 3aBBULLKK, LWBUAKO POCTE, NOCTINHO 3MIHIOE CBOE
BenuKe eninconofibHe nucra i3 3arocTpeHnmM KiHumkom. BiuHo3eneHi gepesa
nobpe Bigomi BCiMm, ane xTo 3HaB, Wo bysac,BiyHonuctonagHe” aepeso? bysae!
Lle aBokafo. Monoge aBokago NoYMHaE NNOJOHOCUTN Ha 4-7 pik. Bpoxan ao
150-200 kr nnoaie 3 ogHoro gepeaal

KicTKa aBOKafgo nerko npopocTaE y AOMaLLHiX ymoBax. Ane 36epertv Tpo-
niuHe OepeBo y ropwmky binbwe 2-x pokis focutb Baxko. Monogomy aepes-
Lo noTpibHo baraTo 3emni Ta COHUA, rapHUN ApeHaX Ta BoNori TPoniyHi ymoBM.
ABokago 60iTbca BITPY, MOPO3Y Ta 3acyxu. [lo TOro X cnif 3HaTw, Wo NUCTaA Ta
KiCTOUKa aBOKaAo MICTATb TOKCUH, HEGE3NeUHN A AnA TBapuHM Ta Nogen — nep-
cuH (Persin), AKUI MOXe BUKIMKATK anepriyHy peaxuiio. y - -




Bci, xTo We He KyLUTYBaB aBoKafo, a
TAaKOX Ti, KOro Lew nnig Konnucb NpUKpo
g pO34apyBaB, BUABMBLUNCE HECONOAKMUM
¢ XUpHUM, Tenep ByayTb 3HaTW,3 YAM NOTO
inATL". | fobpe NoMipKyIoTb Ha MabyTHE, Un
BAPTO 3aNMLIATKA LIKO JUBHY ane ay»e Kopuc-

HY ,OBOYEBY" rpyLLy AKOMYCb roflofHOMY :
aniratopy? 4Yu Kpawie HaBYUTUCA ICTU ‘g
' 5o

aBoKaao cammm!




PO AHUX YYAEC YKPAIHIA

Ecmcm uomwx: 2007-2008 pp.

CbOME YY[OO YKPAIHW:

<Mopcvxe oxp” Kapnam
(Cunesup

(3akapnaTtcbka obnactb)

bmcomorlpHe o3epo CuHesup, abo ,Mopcbke oko” Kap-
‘ \‘-" naT, po3TalloBaHe Ha BMUCOTI 989 m Hag piBHem mops. Bca Kpaca
' YKpalHcbKkmx Kapnar, 34a€TbcA, CKOHUEHTPOBaHa B LibOMY MicLi,
onosutomynereHgamn.O3epoyTBOPUNOCABMICAAbOAOBUKOBUN

nepiog, npubnusHo 10000 pokie Tomy. Kusnatb Mopcbke OKo

YOTMPU CTPYMKIK Ta NigBOAHI fxxepena. MNnowa noBepxHi o3epa -
npubnusHo 7 ra, MakcumanbHa rmmbuHa — 22 m. CepegHa rnmbu-
Ha Mopcbkoro Oka — 8,2 M. Y 03epi KuByTb aBa Buan pub — ro-
nbAkK i popens. O3epHa Bofa Hanbinblioro o3epa Hawwmx Kapnat
Ma€ He3BUYHUI CMaK: BOHa He MICTUTb xnopupais. BniTky Boaa
nporpisaeTbca Ao 20 °C, 3i 36inbWeHHAM MMUONHN 3HMKYETLCA
no 4-5 °C.




Cunesup 83umky

Cunesup - Halyixasiwud 06'exm HauioransHoz20 npupodrozo napky ,Curnesup”
i 00Ma 3 8i3uMMHUX KapMOoK Ykpaincekux Kapnam




YYAEC YKPAIHI

Wm nomypc zm-m PPR.

==, =
LUOCTE l-IY,ﬂO YKPAIHW:

Tlepauna Borumt
(Cetmsassb

(BonuHcbKa obnactb)

gz-p‘}mpo,u.a Wweapo Haginuna BonuHb o3epamu: IX TYT
noHapg 200. MepnuHoto Kpato € ogHe 3 HanbinbLnx i HanrNnbwe
03ep0o KapCTOBOro noxoaeHHA B YKpaiHi — Csitasb. lnowa
03epa 25,2 KM%, [OBXKMHa — 9,3 KM, HanbinbLwa wmnpuHa — 8 Km,
MaKkcumanbHa rnvbuHa — 58,4 m. MNocepeauHi o3epa € ocTpis
‘nnoweto npubnusHo 7 ra. O3epo cnaBUTbCA AyKe YUCTOI,

npo3opoio i M'AKO BOAOK, BOHO barate HeHTOCOM, prboIO
(Byrop, NALL, OKyHb, LLyKa, COM), BOAONNABHUMM NTaxamu; YMOBU
CNPUAINTE PO3BEAEHHI0 XyTpoBOro 3Bipa. O3epo BXxoanTb A0
cknagy Waubkoro npupofgHoro HalioHanbHOro napky.




Ha puba Caimaszwo

Com - nekefidap




Q,‘ Xmo x 8in — Hatimenwuil 6pam y naaHemnid poduni Hawo2o CoHeyka? 3002ada-

=" nuco? Bir | nadimeHwiud 3 ycix, i Hatineawut, i Hatleapaviwud, | Hatweudwut, i Had-

N Guxyull 0o Hawlo2o cgimuna. | nobayumu to2o 8axye, HiX iHWi naaremu. 38icHo,
¥ Le Mepkypiti — makuti eidomuti | 3aeadkosuil, makuil 67u3bKUt | HEOOCAXHUU,

) ‘ K Uf N H ( HH.'! N UH“H?H Cl HI} WCHCO. HH'

3anucu Ham,anHlu_mx cnoctepexeHb Mepkypia € B acTponoriyHin 36ipui
,Myn Anin" accupiitcbknx actpoHomis (NpubnusHo y XIV €T. fo H. e.). BaBnnoH-
CbKi 3ragkm npo MepKypin gatosani | TuC. fo H. e. CnoYaTtKy nnaHeTy Ha3Banu Ha
yecTb 6ora HiHypTH, ane 3rogom nepeimeHyBany Ha 4ecTb BaBUNOHCbKoro bora,
nokpoBuTens Hayk Haby.

Y CrapopgasHiii lpeuii nnaHety Hasunsanu CTinboH (,ZTiABwv” - MepexTiHHA), Ta
fepmaoH (Epudawy, Ha yecTb 6ora lepmeca). MMisHiwe rpekun Hasmanw it ANONMoH,
cnocTepiratoum BpaHdi, i fepmec, konu it 6yno BugHo Beeyepi. Jluwe y IV cT. go H.
€. rpeLbKi acTPOHOMM YCBIAOMMNW, O HacnpaBAi Le ogHe 1 Te x HebecHe Tino.

PumnaHn HazBanwu nnaHeTy Ha YecTb nNpyakoHororo 6ora Toprieni Mepkypis
(y paBHboOrpeubKknx Mipax — lepmec), 60 BOHa pyxaeTbca Ha Hebi weuawe, Hix
iHWi nnaHeTw. AcTpoHoMIuHMIA cumBon Mepkypia § — ue cTunisoBaHe 306pa-
XEeHHA KpunaToro wonoma 6ora Mepkypia Ta noro Kagyues' (man. 1).
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O cotnibocmi
codauboemi pyxi

Mepkypin — Hanbnvikya o CoHuA, BHY-
TPiWHA NnaHeTa: noro opbita po3ralloBaHa
6nmkuye no CoHug, Hix opbita 3emni. Big-
Togi, AK 2006 poky [NnyToH BTPaTVB CTaTyC
nnaHeT’, Mepkypin € HaMeHLOo NnaHe-
Tol COHAYHOT CUCTEMM.

Pagiyc Mepkypisa ctaHoBuUTb nnwwe (2 439,7 + 1,0) Km
BiH mMeHwwW, HX cynyTHUK tOniTepa MaHimen (Hanbinb-

Man. 1 LUK 3@ pO3MipamMum Ta Macoto cynyTHUK Y COHAYHIN cnc-
Temi) Ta cynyTHUK CatypHa TuTtaH (€anHNIA cynyTHUK Y COHAYHIA CUCTEMI, LLLO MaE
atmocdepy), i Npnbnu3Ho B 2,6 pasa MeHWWIA, HiX 3emnsa (guUB. man. 2).

MpupoagHux cynyTHUKIB Y Mepkypia Hemae. [MprunHoto Takoi ,caMoTHOCTI" €
6nu3bkicTb nnaHeTy o CoHuR, NOTY»KHe rpasiTaliiHe none AKoro nosbasnae 6i-
AonawHoro Mepkypia BCix KaHAWAATIB Y CYNYTHUKM.

Maca nnanetn 3,3 - 10% Kr, WO CTaHOBUTL
. 0,055 Big macy 3emni (y 18 pasis MeHLWa, HiXK
0 maca 3emni). CepegHa ryctmHa Mepkypisa fo-

CUTb BeNuKa — 5,4 r/cm’® — He HabaraTo MeHLUa,
Hi>K cepeHa ryctuHmn 3emni (5,5 r/cv’). Bpaxo-

Man, 2 BYIOUM, WO po3Mipn 3emni Habarato OinbLui,
MOMHa BWCMNOBUTY 340rag Npo nigsuLLeHni BMicT MeTanis B Hagpax Mepkypis Ta
HasBHICTb BEANKOrO | MaCUBHOTO AApa.

MpUCKopeHHs BinbHOro NagiHHA Ha MepKypii ctaHoBuTb 3,7 M/c - ye y 2,65
pasn MeHLe 3a BiANoRiaHe 3HaueHHs aAna 3emni (9,8 m/c?), TOMY ¥ Bara Tin Ha no-
BepxHi Mepkypia y 2,65 pa3a MeHLIa, Hi>k Ha nosepxHi 3emni. [ipyra KocmiyHa
wenAaKicTs® ana nnaHety — 4,25 kwm/c (gna 3emni — 11,25 KM/c).

Op6ita Mepkypia gocutb BUTArHyTa: BigcTaHb Ao CoOHUA 3MIHIOETHCA Bif
46001 200 KM 00 69 816 900 KM, a NOTiIK COHAYHOI eHepril — Nnpnbnn3Ho BABIYi.

'Kadyueti (nam. ,caduceus”) — xe3n enawamaie y epekis i pumnaH; Hassa xesna fepmeca
(Mepkypis), Akul mas 30amHicme 6o NPUMUPeHHA.

’Mnarema (2peu. ,mAaviTne: das.-2peu. ,MMAavnc” — ,maHopisHuK”) — ue HebecHe mino, Ake: 1)
obepmaemsca HABKoI0 30pi abo I 3anuwikia; 2) docmamHeo macueHe, wob nio dieto 87acHOl
2pasimauii Habymu cgrepuyHoi hopmu; 3) He BOCMAMHLO MACUBHE ONA BUHUKHEHHA MEPMO-
adepHol peaxuii: 4) oyucmusio ceoto opbimy 8id niaHemesumanell — 3anuuikie bydisensHo2o
Mamepiany, 3 AKo2o CopMy8anuUCcs NAaHemu.

‘HatimeHwa wsudkicms, AKy HeobxidHo Hadamu ob'ekmy 0/if NCOONAHHA 2pasimauiliHo2o
maxiHHA HebecHozo mina.
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3 ' "g.}‘;_ Hanbnmxua go CoHus nnaHeTta, Mepkypi ofnepXye Bif
e LIeHTpanbHOro ceituna y cepegHbomy B 10 pasiB 6inblue
1 n /'é)u o 8 2/ eHeprii, HiX 3emna.

£ Lih_f-ﬂ Y of MNepiog obepraHHA HaBkono CoHUA (MepKypiaHCbKWUWA PiK)
' ,‘sa?,. #® CTaHOBWUTb NpUBNKM3HO 88 3eMHUX Ai6, a cepeaHin iHTepBan Mix
g 7 opHakoBuMMW nonoxeHHAMM Mepkypia BigHocHO CoHUA nig 4ac

"fq.’?.{' = ii:no'CTepeH-(EHb i3 3emni (cnHoguuHM nepiog obepraHHA) — 116 3eMHMX

- ni6. Mepiop obepTaHHA MepKypia HaBKONO CBOET OCi BifHOCHO 3ip (3opAHa goba)
JopiBHIoE npubnusHo 59 3eMHKX Jib, Wo cTaHoBUTL 2/3 Big oro nepiogy obep-
TaHHA HaBkono CoHus, a Tomy goba Ha nnaHeti Tpueae NpuBAU3HO ABa MepKypi-
aHCbKI poKu (abo 179 3emHnx gid)!

Benuka TpmBanicTe AHA | HOYi NPU3BOANTb A0 TOrO, O TEMMepaTypu Ha fAeH-
HOMY Ta HiuHOMy 6oL MepKypia MOXYTb 3MIHIOBAaTUCA Ha eKkBaTopi NPUBAN3HO
Big —175 °C po +450 °C. Y npunonapHux obnactax Ha wupoTi 85° Temnepartypa
konueaeTbcA Big —200 °C BHoui go +100 °C BaeHb. Ane TenonpoBigHIiCTb NoBepx-
HeBUX MOPif Ay»Ke H13bKa, TOMY BXKe Ha rMubunHi JeKinbKox AeCATKIB CAHTUMETPIB
3HAUYHUX KONWBaHbL TemrnepaTypu Hemae.

MNoginbHe obepTaHHA MepKypia HAaBKONO OCi € pe3ynbTaTom Ail NPUANBHOIO Tep-
TA. BHacniioK Takoro pyxy Ha nnaHeri €, rapadi osrot’ - Aea fliameTpanbHO NpoTu-
NEXHUX MepuaiaHa, aki noyeproso noepratoTbea Ao COHUA Nig Yac NPOXoAXeHHS
Mepkypiem nepurenito — Hanbnuxkuoi go CoHuA Touku noro opbitn. Tam ocobnneo
rapsaye HaBiTb 3a MepKypiaHCbKUMKN MipKaMmn — Temnepartypa carae go 600 °C!

KombiHauia goboeoro Ta opbiTanbHOro pyxie nNnaHeT MOPOAKYE e OAHE YHi-
KafbHe ABMLLE, AKe MOXHa cnocTepirati nuile Ha Mepkypii. Yepes Te, wo wsua-
KicTb 06epTaHHA NNaHEeT! HABKONO OCi MPaKTUYHO MOCTIAHA, a WBUAKICTL opbi-
TaNbHOro Pyxy 3MIHIOETBECA BHACNIAOK eninTuYHOCTI opbitw, nobnuzy nepureniio
BNPofoBXK NpnbnnsHo 8 3eMHUx Ai6 KyToBa WBUAKICTL Op6iTanbHOro pyxy ne-
peBuLLYyE KYTOBY WBUAKICTb aoboBoro obeptaHHa nnaHetn. Tomy CoHue Ha Hebi
Mepkypis 3yNMHAETLCA | PYXAaETbCA B 3BOPOTHOMY HanpaAMKY — 3 3axody Ha cxig!
Llen edekT iHoai Ha3MBaloTL edekTom Icyca HaBrHa, Ha YecTb 6ibniHoro nepco-
Haxy, AKUIA HayebTo 3ynuHue CoHue (Has. 10, 12-13). [ina ymoBHOro cnocrepira-
ua, WO 3HaXoAMTbCA Ha JOBroTax, BigaaneHux Ha 90° Big ,rapsuunx gosrot’, CoHue
noyeproBo CXOAUTb Ta 3aX0AWThb ABiYi, NepL HiX 3inae (3ainge) octatouHo. OTaka
MEepPKypiaHCbKa eK30TKKa!

LikaBni wwe ogmH paKT: Xo4a cepefiHA Bia-
cTaHb Big 3emni i go Mapca, i fo BeHepn
MeHLUa, Hi>K Big 3emni go Mepkypia, ocTaH- ‘ /
Hil YacTiwe, Hix Mapc Ta BeHepa, bysae :
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Hanbnuxye go 3emni. Lle Tomy, wo Mapc i BeHepa Ginbly YacTUHY yacy nepe-

ByBaloTb y BigAaneHux Big 3emni Toukax cBoix opoit.

MakcumanbHui KyToBu po3mip Mepkypia
ANnA 3eMHOro cnocrepirada ctaHoeutb 13", mi-
HiManbHUK — 5" (nNig TakKNM KYTOM BUAHO KO-
pPOOKY CipHUKIB Ha BigcTaHi 1-2 Km).

CepenHs wBMakictb pyxy Mepkypia Ha-
Bkono CoHua — 48 kw/c (3emni — npubnusHo

30 km/c). Bicb obeptaHHa MepKypisa HaxuneHa

[0 NNoWWHN noro opbitk He BinbLue, Hix Ha 3',
TCMY Ha Uil nnaHeTi HeMae NOMITHUX Ce30HHUX
3MiH. AK Hacnigok, nobnusy nonwcie € obnacri,
KM HiKONW He NoTpannAloTb COHAYHI Npome-

Man. 3

Hi (Man. 3). JocnigxeHHs, npoeegeHi 3a JONOMOrol Hanbinsworo B cBiTi 300-me-
TpoBoro pagioteneckony B Apecibo (MyepTo-Piko), NiATBEPAXKYIOTb: Y LIMX XONO[-

HUX | TEeMHWX 30HaX € NbOJOBWKN 3aBTOBLUKM 2 M, BKPUTI LWAPOM nuny.

Cnoctepiratu MepKkypin He3py4HO: BiH Bif-
panaetbca Big CoHUS MakcumanbHO Ha 28°
i BUAMMWIA MOGNV3Yy TOPU30HTY NULLE BMNPO-
JOBX KOPOTKOro 4yacy Ha ¢oHi BedipHbol abo
paHKoBOI 30pi. Y NiBHIYHMX wWKpoTax 3emni
MO0 MOXHa No6aYnuTu HW3bKO Hag roOpW30H-
TOM nif yac cxogy abo 3axogy CoHus. lNepiog
Oro HarKkpallol BUAMMOCTI (enoHrauii) TpuBae
npubnnsHo 10 gHie Ha pik. [TpoTe HaBiTb Y Len
yac Baxko nobauntn Mepkypih Heo036poEHUM

OKOM (TbMAHa 30pA Ha cBiTnomy Ti1i Heba). [lo Toro », KyT Mi*K Hanpam-
Kamn Ha CoHue i 3eMnio y uen MOMEHT CTaHOBUTb NpnbnusHo 90°, i
cnocTepiray 6a4yunTh y TENECKOMN OCBITNIEHOO NULLE NONOBUHY AUCKY -
Mepkypia (man. 4). Hasite Mukona KonepHuk Xankysas, Wo 3a;

BCE WTTA TaK i He nobaumes Mepkypis.

Bnepuwe 3a ponomoroio Teneckony MepKypin crnoctepiras
fanineo laninei Ha novaTky XVII cT. BiH Bigkpus ¢a3v BeHepwy, / =
ane Moro Teneckon 6yB He AOCTAaTHLO MOTYKHUM, LWO6 NOMmi-, |
™Tn pasn Mepkypia. Nuwe 1639 poky OxoBaHHi 3yni 3a ,uo- .
MOMOrOK TeNnleckona BiaKpwB, WwWo Mepkypin 3miHi0e ¢asu Tak |

camo, AK Micaub i BeHepa.

He BCi KOCMiYHi Teneckonn MoXyTb BUBYaTV Mepkypiil. ,D,EFI- AW
Ki 3 HUX, HaNpPKUKnag, ,Xa66n", He NPU3HaYeHi [NA CroCTEPeXeH- | \M
HA 6nn3bknx o CoHua 06'ekTiB — cnpoba 3pobutK ue NoLWKoANTb

anapatypy.

Man. 4
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@yWOICHI gOCJI!gDi‘C@HHH naaHemu
MepKypini — HalMeHW BUBYEHA MNaHeTa 3eMHOI rpynn.
Jlnwe pBa anapatu pocnigxysanu noro. Y 1974-1975 pokax
Mapinep-10" Tpuui nponetie noe3 Mepkypiil, HabNU3NBLLNCL
A0 Hboro Ha 320 KM. Anapat Hagicnae Kinbka TUCAY 3HIMKIB,
wo 3o06paxann npubnusHo 85 % noepxHi nnaHeTn. CbOroaHi

Man.5 Mcm'.é

HACA 3pilicHioe apyry micito no Mepkypia — ,MESSENGER". Anapar, 3anyLieHun
3 cepnHa 2004 poky, B ciuHi 2008 poky Brnepie nponetis nos3 Mepkypin. [ns
BUXOAY Ha opbiTy HAaBKOMO NMiaHeTu i nepesipky pobotn obnagHarnHa 2011 poky
+MESSENGER" 30iAcH1B We ABa MaHeBpW B rpasiTalinHOMy Noni nnaHeTy (y *KoB-
THi 2006 poky Ta B 4epBHi 2007 poky). Ha novatky 2013 poxky HACA nosigomunno:
3aBaaKuK anapaty ,MESSENGER" € noBHa TOUHa KapTa NOBEPXHi MNaHeTu.
€BpOMNencbKe KOCMiyHe areHTcTBO (EKA) CNiNbHO 3 AMOHCBKUM aepoKoCMIY-
HUM JOCNIAHNUBKIM areHTCTBOM (JAXA) po3pobnsae micito BepiColombo. [iBa koc-
MiYHUX anapatu — Mercury Planetary Orbiter (MPO) Ta Mercury Magnetospheric
Orbiter (MMO) - Bkyni noneTtatb 4o Mepkypis. 3anyck BepiColombo 3annaHoBa-
HWUI Ha 2013 pik, 2019 poky BiH gocarHe opbiTn MepKypis, fe n po3aINUTLCA Ha
nBi cknagosi. EBponeicbkunin anapat MPO pocnigysatume nosepxHio Mepkypis
Ta noro rmunbunHy, a AnoHcbknin MMO cnocTepiraTvme 3a MarHiTHUM Nonem Ta mar-
HiToCdepoto.

!
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MoeepxHa Mepkypis gocuTb cxoxa Ha nosepxHio Micaus, ogHak KOHTpacT

MK TEMHUMMU | CBITAUMI JiNAHKaMW MeHLW KA. BoHa BKpuTa nogpibHeHoo peyo-

BUHOO Ga3anbTOBOro TNy, 4OCKTb TeMHa i Bigdusae nuwe 10 % csitna. MNopag

3 Kpatepamm (sIK npaBuno, Minkiwmmm, Hixk Ha Micaui) TyT € naropbu Ta nonu-

HW1 (Man. 5). Benuki kpatepu TpannaoTbca Ha Mepkypii pigwe, Hix Ha Micaui.

Man.7 Man.8 Man.9
Habinbwnin kpatep (716 KM) Ha3BaHW Ha 4YeCTb BEMUKOro rofaHAcbKoro
xusonucua Pembpangra (man. 6). Mipcbki nangwadtn Mepkypis i Micaya Tex
BiAPI3HATbCA: Ha MepKypil € uncneHHi 3ybyacTi ykocn, Wo TArHYTbCA Ha CO-
THi KinomeTpis, — eckapnu (man. 7). MiraHTCbknin eckapn [uckaeepi 3aBAOBXKKY
350 KM i 3aBBMLIKK 3 KM YTBOPMBCA B NPOLECI OXONOKeHHs Agpa nnaHeTu: ae-
dopmalii, AKi Npyu LbOMY BMHUKANK, CNPUUYUHUAKN 3CYBU BEPXHIX LWapiB KOpw
Mepkypis, i nnoLa noBepxHi nnaHeTv 3meHwwmnaca Ha 1 %.

HaABHICTb BENMKKMX KpaTepis, AKi goBoni Jobpe 36epernuch, CBig4UTbL NPO Te,
LLIO BNPOAOBXK OCTaHHIX 3-4 MnpA. pokiB Ha MepKypii He Byno maclTabHUX py-
XiB Kopu Ta epoa3ii noBepxHi. 3oHg anapaty ,MESSENGER” BuaBsuB, WO NOBEPXHA
MepKypis BKprTa KpaTepaMmu npakTUYHO PIBHOMIPHO, Ha BiAMiHY Bif Micaus Ta
Mapca, y Aknx penbed opHiei NiBKyni pisko Bifpi3HAETLCA Big penbedy iHLLOI.

Po3mipu KpaTepis Ha MepKypii HaNpi3HOMaHITHILWI: Bifl ManeHbKNX 3anafguH y
dopmi yawi go GaraTokinbUEBUX yAapHWUX KpaTepis, WO MaloTb Y NonepeyHnky
COTHI KinomeTpiB (mMan. 8) i 3HaxoaATbCA Ha Pi3HMX CTafiAx pynHyBaHHA. [lobpe
3bepernuce Kpatepr 3 AOBrMMK NMPOMEHAMWU HABKOMO, AKI yTBOPUIUCA B pe-
3ynbTaTi BUKWAAHHA PEYOBMHU B MOMEHT yaapy (man. 9).



HawnomiThiwow getannio nosepxHi Mepkypis € pisHmHa Cnekwu (nat. Caloris
Planitia, man. 10.). BoHa ma€ giameTp npubnunsHo 1550 Km i po3sTalioBaHa no-

Man. 10

6nu3y ofHiei 3 ,rapAunx gosrot’”. IMoBipHo, Tino, Big yaa-
Py AKOro yTBOPUBCA KpaTep, Mano nonepeyHnk He meHLe
100 km. Yaap 6yB HACTINbKW CUNbHWIA, LLO CENCMIYHI XBUN
NpoOMWAN KPi3b BCIO NnaHeTy i chokycyBannca B NpoTu-
JIEXHi Touli NoBepXHi, MPU3BIBWN A0 YTBOPEHHA CBOE-
PigHOro ,XaoTUYHOro” naHawadTy 3 xapakTepHUMU CTO-
NIOBMMW ropamu 3 NNOCKMMN BeplunHamu. [po cuny ynapy
CBigUUTb | TOW $akKT, WO BiH BUKNIWKAB BUKWAAHHA Nasw,
AKa yTBOpWa HaBKono Kpartepa ropwn Cnekn BUCOTOO No-
Hag 2 kM. HaiceiTnilow Toukolo Ha noBepxHi Mepkypin €
kpatep Koiinep (giametp 60 km) (Man. 11). ImoBipHo, ue
OAWH 3 HANMONOAWNX BENVKNX KpaTepiB Ha Mepkypil.

3a pekomeHpauieto MixxHapogHoT acTpoHomiuHoi cninkn (MAC) KpaTepw Ha
MepKypii Ha3anBalOTb Ha YeCTb BIGOMUX Y r'yMaHiTapHin cdepi AiAnbHOCTI Nio-

Man. 11

miB AHToHIagi i Ckianapenni. JonuHwn Ta iHLWI
pgetani Ha nosepxHi Mepkypia HasneBaloTb Ha
yecTb BEMKNX pagioobcepBatopii, Biaaaoym
HaneHe MeTofy pagionokauii y JoCigKeHHi
nnaHeTy. Hanpuknaa: gonuHa XancTek (pagio-
Teneckon B CLUA). ¥ 2012 poui BUYeHi BUABWUAK
uikaBy CTonoBy ropy Ha nosepxHi Mepkypis.
Penbed iT BepLUInMHM Haragye cMannuk (man. 12).

gen (apxitTekTopiB, MY3WKaHTIB, NMUCbMEHHWKIB, NOETIB,
dinocodis, potorpadie, XygoxHUKIB). CnoyaTky BETUKAM
KpaTepam NPWCBOIOBaIA iMeHa HalBigoMILINX AiAYIB CBi-
TOBOI KynbTypW. ¥ nepuly n'ATipky ysinwnu kpatepu ber-
x0BeH (giameTp 643 kM), JocToeBcbkun (411 Km), Tonctomn
(390 km), Tete (383 km) i LLlekcnip (370 Km).

Eckapnu, ripCbKi NaHUOrM i KAHbMOHW Ha3nBaloTb Ha
yecTb Kopabnis 3HaMeHUTUX AOCHIAHUKIB, OCKiNbKKU 6or
Mepkypii 6yB NnoKpoBUTENeM MaHAPIBHUKIB. Hanpuknaa:
birnb, 3ops, CaHta-Mapia, ®pam, Cxig, MupHUN. BUHAT-
KOM 3 MpaBuna € ABi rpsawn, Ha3BaHi Ha 4YecTb aCTPOHO-
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Ha Mepkypii € oy»e po3pigxeHa atmocdepa (y 5 + 10" pasis meHLwe 3eMHOI).
B Takux yMmOBax aTOMW HACTILLE 3iLUTOBXYIOTLCA 3 MOBEPXHEID NNAHETH, HiXK ONH
3 ogHUM. 1o i cknafly BXOAATb aTOMM, 3aXOnneHi 3 COHAYHoro BiTpy* abo BnburTi
COHAYHUM BiTpoM 3 noeepxHi: Menito, Hatpito, Okcureny, Kanito, Aprony, lNagpo-
reHy. CepefiHill Yac »KTTA OKPeMoro atoma B atmocgepi — npubnusxo 200 gib.

3aBaakn 6nusbkocTi COHUA 3HAYHOIO € NPUMNJIMBHA AiA Haworo ceiTuna Ha
MepKypil, Wo NpU3BOAWTb A0 BUHUKHEHHSA Haf NOBEpPXHelo nnaHetn crabinb-
HOro eNeKTPUYHOro MONA, HANPYKEHICTb AKOro NpUbnuM3Ho BABIYI BinbLua, HiX
nons Hag nogepxHeto 3emni,3a ACHOI norogn”.

MepKypili Mae MarHiTHe rnone, AKe YTBOPIOE CBOEPiAHY ODONOHKY HaBKOMO
nnaHeTy — marHitochepy. Bennuvna uboro nons npubnmnsHo taka x, Ak iy 3emni.

}‘f(fl".!'h DHymMpituHbLel cygebu ¢ }‘:;u:w}ffi

€ pekinbka mopenei BHyTpilHboi 6ynoBu Mepkypia. BignosigHo go 3a-
ranbHOMPUIAHATOI MOAeNi, NiaHeTa CKNafjaeTbCA 3 rapAYoro 3aniso-Hikenesoro
A4pa, WO NOCTYNOBO OCTUTAE, | CUNMIKaTHOT OBONOHKK, Ha MeXi MiXK AKUMU Tem-
neparypa moxe Habnwkatuca go 1000 °C. Ha yacTky agpa npunagac 83 % macu
nnaveTn (man. 13).

IcHye Kinbka Bepcii moxogkeHHA BenuuesHoro Afgpa Mepkypis. Hanno-
WMpPEHila 3 HAX rOBOPWUTDL, WO CNoYaTKy BigHOWEHHA Macu MeTaiB A0 Macu
cvnikatie y nnaHeTtu 6yno 6nn3bkKnm o 3BUYaiHOro AnA
TBepanX Tin COHAYHOI CUCTEMU (BHYTPILWHIX MAaHET i
HannowwnpeHiWwnx meteoputis — xoHapwuTis). lpwu
ubomy Maca MepKypia nepesuuiyBana HUHILLIHIO
npubnuaHo B 2,25 pasa. [1oTim, 3rifHO 3 Li€w Bepci-
€10, BiH Ha LWBWAKOCTI ~ 20 KM/C 3iITKHYBCA 3 MnaHeTe-
3UMannio, Maca AKol CTaHoBMNa NpmMbnunsHo 1/6 noro
BnacHoi. binblWy YacTUHY KOpW i BEpXHbOro Lwapy
MaHTIl 3HeC/I0 NPW LibOMY B KOCMIYHWUIA NPOCTIP, A€  pjan. 713,

BOHW | po3cianuca. A AQPOo NAaHEeTW, WO CKNAJAETbCA 1, Kopa, moswura 100-300 km.
3 BinbL BaXKKKX enemeHTis, 36epernocs. 3a iHwoto ri- 2. Marnmis, mosujura 600 kw.
noTesoto, MepKypiit chopmysascs y Bkpali 36igHenin 3. A0po, padiyc 1800 km
NErkKUMN eneMeHTamu BHYTPILLHIA YacTWHI MPOTOMIAHETHOro ANCKA, 3BIAKN Ui
enemeHTn 6ynn BMMeTeHi BUNPOMIHIOBaHHAM Ta COHAYHMUM BITPOM B 30BHILLHI
obnacTti CoHsuHOT cucTemun.

*fomix 3apadxeHux 4yacmuHoK - lioHig lenito ma lidpozeny, Wo 8UAIMAIMb 3 COHAYHOT
KOpOHU 3i waudkicmio 300-1200 kM/C 8 HABKONUWHIG KOcMiyHUL npocmip. € 00HUM 3
OCHOGBHUX KOMNOHEHMis MixnaaHemHozo cepedosuLua.

MAHIMIA
Kopa
a0po
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KOJ HACIHHH HAJIUXAC

3asepwmBca KOHKYPC HaciHHA | Nhoan’, AKUIA HaW XYpPHaN NPOBOAWE CNiNb-
HO 3 BoraHiunum canom JIbBIBCHKOro HaUiOHaNbHOMo yHiBEpCUTeTY iMeHi IBana
DOpaHka.

MNepemoxuammn KOHKYPCY Y HOMIHaUii ,Manioemo HaciHuam” cranu yuni Aso-
piscokoi C3LWW Il cr. N2 2 JIbBiBCbKOI OBNACTi (KepIBHUKKM NPOEKTY — yyuTens
obpasorsopuoro mucreyrsa 3pebcbka fleca Muxainisna 1a yuarens Gionoril
Mypun flapuca IsadisHa). MNepemoxui HaropomxeHi NyTIBKOI y NITHIO wWkony
KONOCOK’, aka sigbysanaca 3 15 no 25 nunuA Ha 6epesi A30BCHLKOrO MOPA Ha
Apabarcokin cTpinui.

4 3anpoLyemMO HalMNX YATaUIB BIABIAATH BEPHICaX IXHIX KAPTUH, AKI BPaXaloTL
| HE NULWe POo3Mipamu, ane i XyfoXKHIM 3aMUCNOM | MANCTEPHICTIO BAKOHAHHA.
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Nepemoxuem y Hominauii .Ece "4 N8 \

NPO HaCiHHA Ta NNOAWU AK Npeamer SR,
ecteTMuHOi Haconoan” cras Xap-
yeHko Kupwno, yueHb 4-A Knacy
wkonn N° 68 m. Mapiynona. Haro-
popa - GesxkowrtoBHa nepegnnara
xyprany ,KONOCOK" Ha nepwe nie-
pivua 2014 poky.
Bitaemo nepemoxuis!

Komawda , Beceni 60xinku”
Aeopiscoxoi C3W I-Ill cm. N 2 y nimmid wxoni ,KO/IOCOK™



Bocomuminku

Haguxae He nuwe HaciMa. KoxeH npw-
POAHWUIA OD'EKT HEeNOBTOPHUNA | CaM yxe €
surBopom Murtus. Y nithin wkoni ,KONO-
COK" asopiscoki . Beceni 6axinku” He nnwe
HABYaNUCA | aKTUBHO Bpanu yyacTb y iHTe-
NeKTyanbHUX irpax 1a CNopPTUBHWUX 3MaraH-
HAX, ane i Tsopunu. 3 nicky, papb, sucywe-
HUX POCNWH, Yepenalok MOMNIOCKIB. ..

fo2o xouxypcy .KOMNOCOK™ 3 nicky.
Aamop - AnOpil 3debcokut



Npoekmu ,KONOCKA" o A

AAARASAEALASS&

»

SERRAYD

Nebedi. Xydoxrux | nanimpa

Petumy po6im 3 nimuboi wxonu . KONOCOK™
MOMHA NEPe2NAKYMU Ha caumi: |
vk.com/kolosokgroup =

Mopcoexul sepricax.
Mywini, paKywHax,
IGCYLWeH] POC/IUHU




EHEPTIA | MHTTH

ZAATHETS AO TEPMOPEZY AIOBAHHR BAACTVBA

HE AMUE TEMAOKPOBHIM TBAPUHAM, ANE A POCANHAM,
Cy LBIT TSR CEYHCORO! EATTYCTN HAZPIBAETSCH 4.0 D0 °C
SA TEMAEPATYPW roBITpa 5 °C

| MPOBUBAE CHIZOBNA NOKPME HABITE 2A -15 °C,
Arsopnxuo, wi e TAE?

gt S
.

g /' o Mepeannarhimni inpexc 92405 (YxpainCeK010 MOBOIO)
- flepeannardig ingexc 89460 (pOCIRCLKOK MOBOK
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