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AHHOTaAMSA

OTa KHUra CTaHeT MPEKPacHBIM TOJAPKOM ISl Ballero peGEHKa.
Omna MoxeT OBbITh IIMPOKO KCIOJIb30BaHA B KAYECTBE METOIUYECKOTO
nocoOusi Ha 3aHATHSIX 10 pasBUTHIO Yy JeTeil aOCTpaKTHOTO
BOOOpaXkeHUsI M JIOTMUECKOTO MBIIIUIEHUs, & TaKkKe OMpeeeHHbIX
TBOPYECKMX HABHIKOB. TONBKO MBI CaMH CMOXEM MpPEBPaTUTh
Hally TOBCEJHEBHYIO, OOBIJEHHYIO JXM3Hb B HACTOSIIYI0 CKa3Ky
U CHOcOOCTBOBaTh COTBOPEHHMIO HOBOTO, Oojiee MpEeKpacHoro Hu
MOUCTHHE YyAECHOTO MUPA.
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He nyoicro 6vime onueOHuKom,

umMoObL HAYUUMbCSL MEOPUMb uyodecd,
npeobpasys 8cé okpydicarouee Hac
JUCUBHEHHOE NPOCIMPAHCIEO C NOMOULLIO
MO3AUUHBIX KPACOUHBIX Y30PO8
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CHeXMHKH-CHEKUHKHN
ceqble MMYIMIHUHK. ..

Korma unér cHer, To XOpOBO/IbI CKA30YHBIX CHEKMHOK YHOCAT
HAC B JAJIEKOE MPOIIUIOE ¥ HaM XOYETCsl BHOBb KaTaThCs Ha CaH-
Kax, JIEMUTh CHETOBUKOB, UTPaTh B CHEXKKU M TIOAOJTY paccmar-
pUBaTh MPEKPACHBIE Y30Pbl ITUX BOJIIIEOHBIX MAJICHbKUX JIbIH-
HOK. / mouemy-To Ha MHOTUX JIOfIeH, MaJaloliye XJIOMbsl CHera,
YaCTO HABEBAIOT OYEHb CXOKME POMAHTUYECKHE MBICIIH.




Bor kakue npekpacHble CTUXM AJIs JETeW O CHEre Hammcall
M3BECTHBIN MO3T cepedpsiHoro Beka Carmma YepHsiit:

«CHEINCUHKU-CHEHCUHKU

Ceovie nyuunku

Jlemsm u nemsm!

H oeopux, u cao

benee cuemanwi,

To0 kpviuteli sucam

IIpo3paurvie 1bOUHKU. ..
Jvivmsmes ayorcartiku, Kycnmul U mponuHKi,
3a cadom monrourvle cmparvl
Ckeozsim.

Jloxmamule myuu

Haxmypuau 1206,

A eemep Konouuii

Cepebaem cyzpo6 —

Bpocaem cnedcunku. ..

Hao nyxavim 3a60pom

Hecemcs npviickamu

H benvim yzopom

3anocum moxHamuvle OKHA U 08€ePb
U eoem, kax 36epv!»



Ve qaBHO OBLIO 3aMEUeHO, UTO B MUPE HE CYIIECTBYET ABYX
OJMHAKOBBIX CHEKUHOK.

[MonynspHbIi SMOHCKMIA UccenoBaresns Macapy 9MoTo, 11d-
TeJIbHOE BpeMsl M3YYaloIUi KPUCTAJUIM3AINIO BOJIbI, BHICKA3AIl
TAKYIO MBICIb:

«lloname 600y — 3Hauum nousmv Bceaennyio, ece
uyoeca npupoobl U Camy HCU3HLY.

Jlns Toro, 9YToOBI HAM TIOTIHITATHCS TIOHSITh, KaK 00Pa3yIoT-
Cs1 3T yIUBUTEJIbHBIE, HETIOBTOPSIOIIUECS Y30Pbl CHEXXUHOK, /1a-
BaliTe pacCMOTPUM, KaK YCTpOeHa KpOIIEYHAsl YaCTHUKA JKUJI-
KOH BOABI?



Ora KpoIlIeyHasl YaCTUUKA Ha3bIBAETCSI MOJIEKYJION BOJPDI.

Mornekyna BOIbI TOX0%a Ha TPEYTOJIbHUK, KOTOPBII COCTOUT
13 OJHOTO aTOMa KUCJIOPOoJa U IBYX aToMoB Bojiopoaa. C ofHoro
Kpas y Hee npeo0aJaeT OTpuLaTesIbHbIN 3apsj, a ¢ Jpyroro —
NOJIOKUTENBHBIA. MoJIeKy/1a BOJb! OTPULIATEIBHO 3aPsIKEHHBIM
KpaeM MOXeT NPUTSAHYTh K cede APYrylo MOJIEKyIly 3a ee IOJIo-
JKUTEJIbHBIN Kpaeliek. M1 MHOKeCTBO 3TUX YaCTUYeK BOJIbI, TPU-
TATUBASICh MEXAy cOOOM, 00pa3yloT camble pa3HOOOpa3Hble CO-
€IMHEHUs1, KOTOPbIE Ha3bIBAIOTCS KJIACTEPHI.

Moutekyna Bogsl

KJ'IaCTepI)I ABIIAIOTCA STYeNKaMU maMATHh, Ha KOTOPBIX BO-



Ja XpaHWT BOCIpuHUMaeMylo nHpopmamio. Boma pearupyer
Ha BCe, YTO BOKPYT Hee MPOUCXONT, Ha JIioOble neiictBusi. OHa
COCTaBJISIET OCHOBY BCEX JKMBBIX OOBEKTOB U SIBJISIETCS [JIABHBIM
HocuTeneM uHGopMauuu B ripupose. [lpu 3ToM oveHb BaxHO
OTMETHUTh, YTO OOJIBIIAS YaCTh YEJIOBEYECKOTO MO3ra TaKkKe CO-
CTOUT U3 BOJIBL.

B MHOrouuciieHHO MPOBEJEHHBIX OMbITaX OBUIO YCTaHOBJIE-
HO, YTO Bofa 00J1aJaeT JIeMEeHTaMu CllyXa, 3peHusi, OOOHSIHUS,
OCSI3aHUSI, IAMSITH U JJaKe IEMEHTaMU pa3yma. A 3HAUUT BOja
HeceT B ceOe OIpe/IeNIeHHOe KM3HEHHOE Hadano, 0e3 KOTOpOoro
HEBO3MOJKHO MOSIBJIEHHE U caMoy ;ku3HU. T1oaToMy M BbIpaske-
HHE — JKMBas BoJa — CJieyeT MOHMMaTh B OYKBAJILHOM CMBbICIIE
9TUX CJIOB.

U Bce BelecTBa U CylIecTBa, B KOTOPbIE OHA BXOJUT: OT MU-
HepaJIbHbIX KPUCTAJUIOB, BUPYCOB, OAKTEpHii, BOIOPOCIIEN U pac-
TEHUH — TaK ke JOKHbI ObITh, B KAKOK-TO Mepe, HaJieJIeHbl J1aH-
HBIMH Ka4eCTBAMU, SIBJISTIOIIMMUCS HEOTHEMJIEMOI YacThI0 BCe
Haiied Beenennon! M 3ToMy ecTh onpenesieHHble JOKa3aTelb-
CTBa.

Tak, HuAepiaHACKUE YYeHble pa3MecTUId OYeHb WHTepec-
HOE COOOIIEHHe O TOM, YTO PACTEHMsI MOTYT OOMIAThCS JIPYT
C ApyroM. YueHble OOHApYKIIIH, UYTO PACTEHHUs, TepIIsIme Oefl-
CTBWUE, OT HaIlIeCTBUE Pa3IMUHBIX BpEIUTENeH, BBIACTSIOT Bellle-
CTBa, KOTOPbIE aKTUBU3UPYIOT 3AIUTHBIE MEXaHU3MBI Y COCE/I-
HUX, HEMIOBPEKICHHbIX PACTEHUH.

OHU yCTaHOBUJIU, YTO CEMEHA HEKOTOPBIX PACTEHUH MTPU MPO-



pacTaHM¥ MEPEroBapruBaIOTCs Mek Ly co00il. BcrmomHMM, 4TO Tak
MOCTYTIAIOT U TTOSIBJISTIONIAECS Ha CBET IBIILIATA I TOTO, YTOOBI
OJIHOBPEMEHHO HAYMHATh MTPOKJIEBBIBATH IMUHYIO CKOPIYITY.

A poccuiickue yu€Hble cooOIanu 00 yIUBUTEIbHBIX CBOK-
CTBaX, BBISIBJICHHBIX Y MUKPOCKOITMYECKUX OaKTEpHii, KOTOphIE
TaK’Ke CIIOCOOHBI OOIIAThCS APYT C APYTOM U TEM CaAMbIM, KaK Obl
OCO3HAHHO, COIIACOBBIBATh CBOM KOJIJIEKTUBHBIE JECTBUSI.

JanpHelme vcciaeJoBaHusl B JaHHOM OOJNAcTH, BEPOSITHO,
NIPUBEAYT K HE MEHEE MOPA3UTEIbHBIM OTKPBITHSAM.

[TosTomy craHoBUTCS BCE G0JIee OYeBUIHBIM, UTO BOJIA SIBJISI-
€TCsl OCHOBOM 11 BCEU KUBOW ITPUPOBI.

Bot uT0 00 3TOM %€ cka3aHo U B CstoM Iucanum:

«H cxazan boe, da npouzsedém gooa... /Jyuty scusyio».
britre 1:20

CoBpeMEHHBIMU ACTPOHOMAaMH YCTaHOBJIEHO, 4TO BozAa B Coil-
HEYHON CcHUCTEMe pacnpocTpaHeHa nosciony. OHa HaiineHa
Ha Jlyne, Mapce, Mepkypuu, Ha HEKOTOPBIX CllyTHHKax fOmm-
Tepa u CaTypHa, a Takxke B KOMeTax U B MereopuTax. Hammune
HapoB BOJIbl OOHapyskeHO jaxe Ha COJHLE, B PacloIOKEeHHbIX
Ha €ro MOBEpXHOCTHU MATHAX.



Mopckas Bozna

Hencuepniaemble BOAHBIE pECYPCHl HAXOIATCSA WM HA Halllen
riaHete 3emiisi B BUZE, OKEaHOB, MOpEH, 03€p, peK U JieTHU-
KOB. 3HAYMTEJIbHOE KOJIMYECTBO BOAbI B BUE Mapa CONCPKUT-
csl ¥ B 3eMHOM atMocdepe, KOTopasi NOIIepKUBAET KPYyrOBOPOT
BOJbI B ITPUPOJIE.

[Tpy moBbIIeHMH aTMOC(HEPHON BIAKHOCTU STOT BOISHON
nap InpeBpaiaeTcss B Karuid BOJAbl U B BUJE JOXK/S BbIagaeT
Ha 3eMJTIO, OPOIIIasi PACTEHHUs U MOSI UX KUBUTEJIbHOU BJIArOu.

A xoraa atmocdepHbIe apbl BOAbI 3aMEP3aI0T, TO MOXHO BU-
JeTh, KaKk 0Opa3yloTcsl HEMOBTOPUMbIE KPACOYHbIE Y30pbl CKa-
30UHBIX CHEXHMHOK, TMOKPHIBAIOIINX 3eMJI0 OOMBIITMMHU ITYIIH-
CTBIMH CYTPOOAMH.

B kpuctayummkax jibaa TpeyrojabHble MOJIEKY/IbI BOABI 00pa3y-



I0T caMble pa3HOOOpa3HbIe reoMeTpruiecKre (pUrypbl: paBHOOS/-
PEHHBIE TPEYTOJILHUKH, POMOBI U TPATICIIVIH.

3UMHNH IEU3AK

Ecnu Mbl HapexkeM U3 1IBETHOM OyMaru (coctosiiei u3 7 pas-
HOIIBETHBIX JINCTOB) 9TU F'eOMeTpUYECcKUe (PUTYpBI, TO Ha UX OC-
HOBE MBI TOJKE CMOJKEM COCTaBUThH CaMble pa3HOOOpa3Hble Kpa-
COUHbIE MO3aNYHbIE OPHAMEHTHI.

JI7151 9TOrO HaM MOHAA0OSTCS JIMCTHI IIBETHOM OyMaru, pasiu-
HOBaHHBIE COOTBETCTBYIOIIMM 00pa30M, a TAKKe HOKHUIIBI (Ke-
JIaTeNIBHO C 3aKPYIVIEHHBIMH KOHIIAMHM), OeJible JIMCTHl BaTMaHa
WM KapTOHA, HA KOTOPBIX MBI Oy/ieM BBIKJIAIbIBATH TH Y3OPH,



Y KaHLIEISPCKUM KJIeH.

W3 pa3nmmHOBaHHBIX JIMCTOB IIBETHOW Oymaru, ¢ HaHECEHHOM
Ha HUX TpadapeTHOW CETKOM (CMOTpHUTE B IpuiiokeHuu: Puc. 1 —
7), Mbl BBIPEKEM COOTBETCTBYIOIIIME TEOMETPUYECKUE (DUTYDBL,
a 3aTeM Ha UX OCHOBE COCTABUM CaMble Pa3HOOOPa3HBIE KPACOy-
HbIE y30pbl.

Hanecenue tpacdapeTHoil ceTku Ha Oymary, npeiHa3HaYeH-
HYIO [1J151 BbIPE3aHUS TEOMETPUUYECKUX (PUTYP, KENATETBHO OCY-
HIECTBJISATH C HEOKPAIIIEHHON CTOPOHBI JIUCTA. A €CJI JIUCTHI OY-
Maru OKpaleHbl ¢ 00eMX CTOPOH, TOT/Ia PH BBIKJIAJbIBAHIH y30-
POB 3TH MO3aUYHbIE JIEMEHTHI HYKHO TOBOPAUYMBATh TOM CTOPO-
HOM, Ha KOTOPOIi He OyIyT BUIHbBI IMHUU OT HAHECEHHON Ha HUX
TpadapeTHON CETKH.

B 1eTckoM KOHCTPYKTOpE MOKHO Takke MCIONb30BaTh yxke
TOTOBBIE CTaHAApPTHbIE HAOOPHI PABHOOEAPEHHBIX TpaIeluii
(co ctopoHamu 2x2x2x4 cM), U3TOTOBJIEHHBIE U3 IIBETHOTO Kap-
TOHA WJIM U3 IIBETHOU IJIOTHOM OyMaru, OrpaHU4MBIIHACH TOJIBKO
OZIHUM HaOOPOM Pa3HOIIBETHBIX T€OMETPUIECKUX (PUTYP.

dopma paBHOOEIPEHHON TPAMeIUK TO3BOJISIET BCETO U3 IBYX
AQHAJIOTMYHBIX 3JIEMEHTOB CO3/1aBaTh 10 24 BUJOB CaMbIX pa3HO-
00pa3HBIX COUETAHWIA, N300PaKEHHBIX HA COOTBETCTBYIOIIEM PH-
cyHke (Puc. 8).

A ¢ emié 00IbITUM HAO0OPOM JIOTIOTHUTEIBHBIX TpareMeBH/I-
HBIX 3JIEMEHTOB, OHU YK€ MOTYT OOpa30BbIBaTh MEkIy cOOOi
OeCUnCIIeHHOE KOJIMYECTBO BCE HOBBIX U HOBBIX HETOBTOPSIIO-
IMXCS Y30POB CKa30YHbIX CHEKUHOK.



W TonbKO B KayecTBe BCIIOMOTATEJIbHBIX JIEMEHTOB JIETCKO-
r0 KOHCTPYKTOpa MOKXHO B HeOombioM kommuectse (1:10) mo-
0aBUTb Pa3HOLBETHbIE T€OMETpUYECKUe (pUrypbl paBHOOEAPEH-
HBIX TPEYTOJbHUKOB (CO CTOPOHAMU 2X2X2 cM).

[MonpoGyiiTe coBMemaTh MeX 1y COOOU TparereBU/IHbIE 1e-
MEHTBI M BbI C YIMBJIEHUEM YBUANTE, KaK Mepe]] BallMMH I71a3a-
MU Ha4YHYT MOSIBJISAThCS CaMble pa3HOOOPAa3HbIE U MPUYY/IIUBbIE
Y30PBL.
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