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IIEPEJIMOBA

Illano6ni n’amukaachuku ma n’amukaiacnuyi!

Mu 3 BaMu IPOJOBIKYEMO MTisHABATHA TIPUPOAY. YMMAaJIo 3 TOr0, IPO IO
UTUMeThCA B IILOMY HiJPYYHUKY, BaM IIeBHOIO MipOIO BiJJoMO 3 0COOMCTOTO
IoCcBiay a00 HaBUAaHHSA B IIOIEPeIHIX KiIacax. Aje 6araTo uoro 0yze ImiJKoM
HOBUM!

Ilomi6bHMIT Kypce B iHITMX KpaiHax Mae Ha3By «Science», 110 B IepeKJIaIi
3 aHIJIIICHKOI O3HAUAE «HAyKa» a00 K «IIPUPOSHUYI HAYKU».

TosoBHUM IJIA Bac cTaHe BMIiHHSA JOCJTiIMKYBaTH HABKOJIMIIIHINA CBIT, Ii-
3HaBaTHCA IpaBuJa ioro icuyBaHHs. CaMe B IIbOMY HaM JOIIOMOXKe HAYKO-
BU CBITOTVIALL.

CnoopiBaemocs, IO IIiJi Yac BUBUEHHS JAHOTO IIpPeaMeTa BU He HYIbI'y-
BaTHMeTe.

Illanoeéne euumenvcmeo!

Ileii mociOHUK po3p00IeHO BiAIOBiIHO 10 BUMOT Jlep:KaBHOTO CTaHIAPTY
0asoBoi cepenaboiocBiTr Bixg 30.09.2020 p., a TaK0K MOAEILHOI HaBUAJIBLHOL
mporpaMu AJid 3aKJIamiB 3arajbHOI cepedHboil ocBiTu «IlisHaemo mpupony.
5—6 kimacu (interpoBamuit Kypc)» (IIlanamos P. B., Kami6epma M. C.,
I'puroposuu O. B., ®@imaiino C. C.). IlikaBoo ocobsmBicTIO i€l mporpamMu
€ ii moOymoBa BiAIIOBiAHO M0 JIOTiKY IPOBEAEHHA HAYKOBOTO JOCTiIKEeHHA.

ABTopu € cmiBpobiTHHKamMu JlabopaTopii iHTErpymouoro BHUKJIaIaH-
HA IPUPOJHUYUX HAyK XapKiBCbKOI'0 HAIliOHAJIBHOT'O YHiBEpPCUTETY iMeHi
B. H. Kapagina. ['oioBHe aJ1s1 Hac — 3alliKaBUTH YYHIB Ta YYEHUIb y HaB-
YaHHIi, CIPUATHU 1X PO3BUTKY K ocobucTocTeit. [lyia mporo Tpeba po3sBuBaTU
3aTHICTh MiTel M0 YNTAaHHS, POSYMiHHA TEKCTYy, HOTO OOrOBOPEHHS, 3aCTO-
CYBaHHS HOBUX iJlell Ha IPaKTUI[i, MUCJIEHHIO, TOOYIOBi IPUYMHHO-HACIIi-
KOBHUX JIAHIIIOMKKIiB, (pOpMyBaHHi BJIaCHOI TOUKM 30PY Ta Ii apryMeHTYBaHHIO.

Armo Bu moromikyerecsa 3 HamuM OadeHHAM Kypey «Ilismaemo
IIPUPOIY», HEe KBAIlTecd AaTHU MiTAM KOHKpPeTHi 3HaHHs. Yac AJA IbOTO
e matuMeTe. HaMm XoueThbcs, o0 HAIl IiAPYYHUK IIiAIITOBXHYB Bac



JI0 CHiJIBHOTO 3 AiThbMH AOCJiIKeHHS IPUPOIU Ta OOrOBOPEHHS HAOYTOTO
HUMU OOCBinmy.

Mu Hamarasucs, 11100 3aITpOIIOHOBaHI HaBUaJIbHI TeKCTH OyJIu He CKJIaj-
HUMH, aJie CTOCYBAJINCS AifiICHO BAXKJINBUX peder. I3 I’ ATUKIaCHUKAMU CJIi
PO3MOBJIATHU IIPOCTO, ajie, HA HAIII TIOTJIAL, 3 HUMH I[IJTKOM MOKHAa 00TOBOPIO-
BaTH HaCIIpPaBi cepitosHi peui. I Mu 6ygemo qysxe BAAYHI, AKIIO BU JOIIOMO-
JKeTe 3po0UTH Ieli MiAPYUYHUK OiIbIIl 3PO3YyMiJINM IJIA BalllUX YUHIB.

Ha caiiti XapkiBCcbKOro HAaI[iOHAJLHOTO VHI-
Bepcutery imeni B.H. Kapasima cTBopeHO o0cCBiTHE
oHJIaliH-cepenoBuille «Kapasincvki npupoOHuyi HAYyKU»
(KNS.karazin.ua). «BxigauM», OpomeieBTUUHUM KYp-
COM JI0 IILOT'O CepemOBUIIa CTaB caMe Iieil Kypc. Ha cafiTi
posTaIroBaHi J0JaTKOBI MaTepianu, 110 3po0JIsiTH BUKO-
pHCTaHHA IIHOTO IMiAPYYHHUKA OiJbII e()eKTUBHUM Ta IIi-
KaBUM JJIsI VUHIB Ta OiJBIII 3DYYHUM IJIS Bac.

«Kapasincovki npupodHuii Hayku» — Iie iHTepaKTUBHE CepeloBUIIIE.
SAKIIo B roTOBi MOAiINTHCA BAAJIUM NPUKJIAIOM a00 MOSICHeHHAM uu 6a-
yuTe, M0 SKech Miclle y MiAPYUYHUKY Tpeba moAcHUTH abo meped)opMyIro-
BaTHM — MOJiIiThCs, OyAb JacKka, BamuMu igeamu. Mu samporryeMmo Bac
[0 CIiJIbHOTO BUOYIOBYBaHHSA HAIIIOTO KYpCY.

Mu uekaemo Bac Ha caiTi «Kapasincbkux npupodHuLux Hayk» i Bei-
JIAKO HaMaraTUMeMOoCs JOoIloMaraTu BaM y po6ori!

Illanoeni 6amovru!

MeTol0 IIbOTO KYPCY € He BUBUEHHA AKUXOCH haKTiB. Mloro mpusHaveH-
H4a ixmre. IIIKoaapcTBo Mae 3aCBOITH MPUHITUIIOBO BAXKJINBi IIOHATTS Ta Ha-
BUMTHUCS BUAIB AisIIbHOCTi, AKi CTAHYTh MiAI'PYHTAM IIOJAJIBIIOTO YCIIilII-
HOTO HaBUYaHHA.

He xBummooiiTecsd, K0 AKiCh MATAHHA y MiAPYYHUKY 34aBATUMYThLCSA
BaM HajgcKjaaguuMu. Tax, Ha JesaKi 3 HMX He 3HAIOTH BiAIIOBiAi He auIiie aBTo-
pu, — IIi TUTAHHS 3aJIUIIAIOTHCS M0ci BizKpuTtumMu. Aje, AKIIO Ballla JUTH-
Ha 3p00UTHh KPOK Y MOIITYKY BifITTOBii Ha HUX, — IOrOAbTECH, Iie mmife it Ha
KOopuCTh. IHOAI Kpallle BUNTHCA IIIJIAXOM IIOCTABJICHHSA INTAHD Ta CIILILHOTO
MIOIITYKY BiAmoBiAi Ha HuX. Mu BBasKaeMo, II0 e — caMe TaKWi BUIIaI0K.

Mwu O6ymemo papmi, AKIIO BU JOIOMOXKETe 3alliKaBUTH BAIIIUX IiTel
HaBUYaHHAM. YeKaeMo Bac Ha CailTi MiATPUMKH IIbOTO Kypcy!

MapwnHa KpaBueHKo
AOmunTpo WabaHos
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Tusncd 1 AK HAYKA 3MIHWIA
UHOEeHdb HALLE XXUTTS?

Teopemu4yHa YyacmuHa

Kaskwu i rexuosorii

PosropriTe 3ommuT Ta 3razaiiTe Bamry yJ00JeHY HApPOAHY KasKy.
HawmaurtoiiTe cBiT miei Kasku (a00 xo4a 0 ysABITH Ta OMUIIITE CBill MAJIFOHOK).
IITo HA HBOMY 300paKeHO0?

Y Hac, HanpuKnag, BMMLWIIa OCb Taka intocTpauia fo Kasku «Pinka». Ay Bac?

Ilornaubre moBKOJa. UMM CBiT, ¥ SKOMY MU KHBEMO, BiIpisHAETHCA
Big KaskoBoro? Kosam Hamri mpamypu cKJagaau KasKu, iXHIT HABKOJIMIII-
Hifl CBIiT CHJIBHO BifpPi3HABCA BijJ ChOrogeHHs. BOHM JKUJIM B HEBEJIUKUX
oceJIAX Ta TOAYBAJIMCSA i3 BJIACHOTO 00ilicTs, a B Ka3KaX BUTayBaJau YCiId-
Ki nuBa. HuHi 6araTo 3 mux AUB CTAJIU AiHCHICTIO 3aBASAKM HAYIII.

IlopiBHANTE KAa3KOBi AuBa Ta HOCATHEHHA cyuacHoi TexHixkm! AKi
IIPUCTPOI 3apas3 BUKOHYIOTH Te, II10 B Ka3Kax PoOuJI0 HaJuBHE A0JIYyUKO Ha
cpiOHOMY OJIOAILi, JiTAW-KUINM, CEMUMUJIbHI wo0oTu? fAKi i3 cyuacHUX
IOCATHEHb TeXHIKM JIIOAU IIEBHOI Mipoio mependaumyiu B Kaskax? 3aB-
IAKW YOMY CTaJUd MOJKJMBMMH AUBAa, IO He IMOTPeOVIOTh HiAKOro ua-
KJyHCTBa?



TuxoeHb 1 AK HAYKA 3MIHWNA HALLE XKUTTA

Yomy Hawu cBiT 3MiHI0OETbCA?

He nuime sionm 3MiHIOIOTH CBOE OTOUEHHA. BoOpum OynyioTh rpedJro,
Mypax® 3BOAATH MypairHuK. I[lorasHbTe, CKiJIBKHU CHiJIBHOTO B IOOYAOBL
300paskeHux moMiBok! XaTuHKa 000pa Ha BOAOWMi Ta MypalIHUK y Jici
mo0yZ0BaHi 3 BUMAAKOBO meperieTeHuX rigodok. Illock moxibue € it Ha
Iaxy XaTu.

IIpoTe MixK MUME OCeIsIMU € BeJIMKAa Pi3HUIIA.

I kinmpKa THCAY POKiB TOoMy 600POBi rpedJri Ta MypaIrHUKY OyJIu TaKu-
MU CaMUMH, AK 3apasd. A ocb CIIOCi0 *KUTTA JIOAUHYA TOKOPIiHHO 3MiHUBCHA
3a OCTaHHi KiJIbKa CTOJITh.

Iii 600piB Ta Mypax mepeBakHO 3yMOBJI€HI IXHIMU BPOIKEeHUMU 3/1aT-
HoctaAMU. Ha BigMmMiHy Big HuX JiogmHi moTpiOHO OaraTo BUMUTHCHA, IITOO
3aCBOITH 3M00YTKH JIIOJCTBA.

OcHOBHA PiBHUIIA MijK IIUMHU OCEJSIMU CTOCYETHCS He ix OymoBu. Boma
B TOMY, II0 OYIiBHUKY XaTH MaJd HABUUTUCS i1 3BOJUTHU Y IHIIIUX JIIOIET.

Yomy & caMe JOAWHA TOKOPiHHO 3MiHIOE cBiil cBiT? Ham morpiGHO
3PO3YyMiTH MicIle JIIOAMHU B IIPUPOII.

XaTnHKa 606pa MypaluHuK XaTa, noKpuTa ouepeTom

Mpupopa Ta Kynbrypa

Becs cBiT, Y AKOMY MU :KUBEeMO, OJU3bKUN 10 HAC Ta JaJeKUH, JKUBUHA
Ta HeXKUBUI, — Iie MpPUpoaa. JIIognHa — YacTHUHA KUBOI IPUPOIY, OOUH i3
fparaTboxX BHUJIiB JKMBUX icTOT. Yci iHIII BuAM — HAII pogmyi.

A um € mock, O He HameXKUTh n0 npuponu? Cepen mpeameris, AKi
M1 MOKeMO 0aumuTHy i TOpKaTuCA PyKaMu, TaKoro Hemae. Jlerro 3 mpboro —
IIPUPOJIHE 3a IOXOIKEHHAM, NeIll0 — PYKOTBOpHe. PyKoTBopHi peui —
TaKOo:K YacTUHA IIPUPOAM, Xoua i 3MiHeHa.

Aute sramaiiTe — € He Jullle 30BHiIIHIN npupoguuii ¢Bit! Koxen 3 Hac
Mae€ CBill BHYTPIIIHIA CBIiT: IYMKU, VABY, JYXOBHI IIiHHOCTI... 3BiIK1 BOHHI
OoepyTbca?

Mu 3acBOIOEMO KyJBTYPY — yC€, YOT'O MU BUMMOCSH, 1[0 MU II€pPefaemMo
iHIIUM JIOAAM IIiJ Yac HaBUaHHSI.



BCTYM

Came 3aBAsKM HaBUAHHIO BUHUKAE BHYTPIIIHiN, KYJbBTYPHHUHA CBiT
gionuuu. Hair Mo30K — YacTuHAa MPUPOU, a KYJIbTypa i CTBOpeHUU HE0
BHYTPIiIHIiN cBIiT — Hi.

Ham wmaitke HEeMOMKJIMBO YABUTU cOo0i BHYTpPiIIHIiZ cBiT 600pa um
MypaxHu, ajie M1 BIE€BHEHI, 1110 BiH He TaKWUI AK HAIII i HabaraTo IpoCTiIuii,
ageKe y 000piB Ta Mypax HeMae CKJIaAHOI KYJIbTYPH.

Hayka — yacTuHa KynbTypu Ta OCHOBa TEXHOJOTil

KynsTypa mae 6araro ckiaagaukiB. I[Ipupogauyi HayKu, PO AKi ATH-
MeThCA B IIbOMY IiAPYYHHUKY, TEXK € YaCTUHOIO KyabTypu. Ile — mHammi
yABJIEHHA IIPO 3aKOHU, 3a AKMMU iCHY€E Ta PO3BUBAEThCA IIpupoja. Koau
MU PO3YyMi€MO B3aKOHM NPUPOAU, MU MOYKEMO BTiJINUTU HAaIli 3HAHHA
B TEXHOJIOTii.

TexHosiorii — 11e 3aco0u pos3B’sA3aHHA 3aBAaHb, II[0 CTABUTh HaAM
JKUTTS, crocoOu 3abes3leueHHS HAIIUX IOTPed 3a JOIMOMOIOI0 3HAPAIb
npatii. [locATHEHHS CyYacHUX TeXHOJIOTif MU MOPiBHIOBAJIY 3 KABKOBUMU
IuBaMu. 3aBASAKY iM JIIOAW 3MiHIOIOTh IPUPOAY ¥ OyAYIOTH HABKOJIO cebe
PYKOTBOPHUH CBIT.

Bac 1e He quBye? Jliommua — yacTuHa MpUpoau. BoHa CTBOPIOE KYJib-
TYpy, 1 4acTHUHOIO Iliel KyJAbTYpHU € Ii3HaHHA nmpupoau. Mu — vacTuHa
BcecBiTy, AsKa MosKe midHaBaTH Ta 3MiHIOBaTH cama cebe!

w
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lonoeHi dymku

® Jlionuna — vacTuHa npupoau ta BececBiTy, y aKOMy MU
SKUBEMO.

® KyabpTypa — Iie Te, YOro JIIOAW BYATHCS, IO BOHU
3aCBOIOIOTh, PO3BUBAIOTH i MEPEIAIOTh 3aBAAKM HaBUAHHIO.

® 3aBAAKMY KYJIbTYPi BUHUKAE CKJIAIHUN BHYTPIIIHIN CBIiT
JIIOIUHMU.

® YacTtuHa KyJbTYypU — NPUPOJHUYI HAYKU, 3HAHHA IIPO
3aKOHU IPUPOJU.

® [IpupogHUYi HAYKY € OCHOBOIO TEXHOJIOTiH, I110 3MiHIOIOTh
Cy4YacCHUII CBiT.

NI LRy,
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TuxoeHb 1 AK HAYKA 3MIHWNA HALLE XKUTTA

NMpakmuyHa yacmuxa

AK wykaTm iHpopmauito B iHTepHeTi?

Ilix vac BUKOHAHHSA ITKiJIBHUX 3aBAAHb Ta M MPOCTO 3 IIIKAaBOCTi y Bac
MOKe BUHUKATU moTpeba B MOMIyKy iH(opmarii. [[Jd 1150r0 Bu MOKeTe
BUKOPHCTOBYBATH JPYKOBAaHI eHIIUKJIONEil, TOBITHNKY, CIOBHUKH TOIIIO.
3 PO3BUTKOM BCECBiTHBOI iHTEpPHET-Mepe)ki HaluacTime MU IITYKaeMO
iH(opMmaIriro came TaMm.

JNandxak

MpurKnag nowyKoBoro paaka. BoHn € nogibHMM B pi3HUX NOLWYKOBUX
cmcteMax. [MowyKoBMiA 3anNUT MOXKHa 3p0OUTK, YBIBLUN TEKCT
i3 kKnaBiaTypu abo ronocom. MNowyk MoXkHa nounHaTtu!

Axi nafidpxaxy MOKHA BUKOPUCTOBYBATH IIPU I[HOMY ?

1. KopucryiiTecs cueriaJbHUMHU IOIMIYKOBUKaMu. Bu MoxKeTe IIyKaTu
He JINIIIEe TeKCT, a I KapTUHKHU, BiZeo TOIIO.

2. [I1o6 posmouaTu moIykK iHGopmarlii, y pAmZOK IOIIYKY IIOTPiOHO
BBECTH CJIOBO, 1110 HAMKpallle OMUCY€E 3alIUTaHHA.

Hampukian, Bam moTpiOHa iH(popMAaIlia mpo pocJauHy ropox, a came —
AKUHA y Hel BUIVISAA. ¥ PATOK BBOAMMO CJIOBO «Topox». HaiimoBipHiiie,
BaM Oy/le 3aIIPOIIOHOBAHO KYIIUTH I'OPOX, a HA KAPTUHKAX OyAyTh MOKa3aHi
Moro IJIOAY YU HACiHHS.

3. IIlo6 oTpuMaTu came TO, IO IMOTPiOHO, IOITYKOBUI 3aIUT MOKHA
yTouHioBaTu. [[0 CJI0Ba «TOPOX» IOJAEMO CJIOBO «POCIUHA» Ta OTPUMYEMO
OIIMC POCJIUHU, YV AKOMY 3HaMIeMO BiJIIIOBiIb HA 3alIUTAHHA.
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BCTYM

4. SIk1o BisbMeMo (hpasy B JANTKU — IOITYKOBUK Y TEKCTaX IITyKaTUMe
caMe Take, JOCJIiBHe, popMyJioBaHHA. TaK 3pydyHO IIYKATHU BipIili, OIOBi-
TaHHSA TOIO, HA3BU AKMUX BU 3a0yJIn, ajie IMIIMATOK IIaM’ ATa€eTe.

5. [IpuiiMeHHNKN Ta 3aliMEeHHHUKMN YCKJIALHIOIOTH IIOIIYK, TOMY 3a
MOJKJIMBOCTI iX Kpallle yHUKATH.

LT BB RN T775
-

OnaHytime noHamms

U/
\

Mpupopa Kynbrypa TexHonorii
g

ATy
Zmm

N
7/

Mumatxusa onsa 3akpinneHHa mamepiany

1. Ik mmoB’A3aui JroguHA Ta Ipuposa’?

A JoamHA € YaCTHUHOIO HeXKMBOI IPUPOAT

b smroguHA € YaCTHHOIO JKUBOI IPUPOIH

B nrogmHa HaJEXKUTH 10 *KUBOI Ta HEXKUBOI IPUPOIY BOAHOUAC
I' srogmHA He € YaCTUHOIO IPUPOLN

2.TosoBHA BiAMiHHICTS JIIOAWHY BiJl iHIITTX BUCOKOPO3BUHEHUX TBAPUH
IOJIAATAa€E B TOMY, II10:

A JI0[CTBO 3aTHE 3MiHIOBATH IIPUPOAY BiZMIOBIAHO 0 CBOIX OTPEO

b nrogmHa CTBOPIOE PYKOTBOPHUM CBIT B3aBAAKM BUKOPUCTAHHIO
TEeXHOJIOTiH

B smrogmHa HApOIKYETHCA 34aTHOIO BUKOHYBATH CKJIALHI mii 3i sminm
30BHIIITHBOT'O CEPEOBUIIIA HABKOJIO cebe

I' pykoTBOpHUI CBIiT A03BOJIAE JIIOACTBY He 3aJ€KaTU BiJi IPUPOIN

3. Uu Mae CTOCYHOK Ballle HaBUYaHHA [0 KYJIbTYypPU?
4. fki TexHoJIOTiI BM 3aTHI CTBOPIOBATH CAMOCTIiAHO?

5. 3mangiTes imgopmallito, SK 3HAUTH Ha KOMII'IoTepi abo cMapT(oHi
MOTPiOHi 300paskeHHs B iHTEpPHETi 3a JOTIOMOTO0I0 IIOITYKOBUKA.



TuxoeHb 1 AK HAYKA 3MIHUNA HALLE XUTTA 11

Temu 015 062080peHHsA | BUKOHAHHSA

® 3razaliTe Ka3KoBi AuBa Ta BKaXKiTh, AKi 3 HUX cTaau AificHiCTIO
3aBIAKM CyYaCHUM TEXHOJIOTifAM.

® HapeniTh mpuUKJIagM TEXHOJOTiH, IO 3MiHIOIOTH HAIle JKUTTSA Ta
ONIMPAIOTHCS Ha 3aKOHU MPUPOAY, BIIKPUTI IPUPOSHUUUMY HAYKAMU.

3HaA1YeHHA HayKu 0na 3axucmy
n100unu 6i0 x60poob

3MiHM CBiTY HAaBKOJIO HAaC MOXKYTh OyTM IOB’sA3aHi i3 mMpPUPOTHUMU
MPUYNHAMU: ITOBEHAMU, 3€MJIETPYCAMU, BUBEP:KEHHAM BYJKAaHIiB TOIIO.
Ta He MeHIN PYHHIBHUMH MOXKYTh OyTHM HEIMOMITHI AJA OKa 30yIHUKU
3apasHUX XBOPOO.

Y cepenuboBiuui cnasaxu Tudy ad0 YyMH CIYCTOIIIYBAJM IIiIi MicTa.
ITo peui, icHyBaHHIO JiTHIX KaHiKYyJ Mu 30008’ A3aHi came emigemisam y Cra-
poxaBHiit I'pertii Ta Crapomasubomy Pumi! BiiTky, y HalicmeKoTHimi gHi,
y IepeHaceJeHNX MicTax momupioBaaucd iHdexiii. Ha 1me# yac npunuHsa-
JIOCh HABUAHHS Ta YUHI PO3XOAMJINCH IT0 foMiBKax. Ha miacrts, 3apas Hayka
MOXKe CTPUMYBATH IOIINPEHHA 0araTbox XxBopob. OOuH 3 HaNBaMKJIUBIIIINX
coco0iB HAIIOro 3aXMCTy — BaKIMHAIIA, abo mmemieHHA. BaxmuHaiia
BUMTL HAIlle TiJI0O PO3MidHABATHU Ta IMIBUAKO moJjaTu 30yaHuka. Came Tak
JIIOACTBO M030yJiocA OfHiel 3 HaAMMKaAXJUBIIIKNX XBOPOO — YOPHOI Bicmwm.
BinprricTs HacesleHHA IJIAHETH ITPOTATOM 15-Tu POKiB Iiemnuaaca Bif 1iel
XBOpoOU, i Bipyc, AKMH BUKJIMKAB BiCIly, B IPUPOJi 3HUK.

Yrim, 60poThEO0yY 3 iH(pEKIiAMY He 3aKiHUeHO. 3MiHIOEThCA He JIUIIIE Me-
IUIUHA. SMiHUJIOCA 3arajIoM Hallle JKUTTs. Y1ce/IbHICTh JII0OICTBA 38 OCTaH-
HE CTOJIITTS OaraTopasoBo Bupocya. Mixk HaceJleHHAM PiBHMX KOHTUHEHTiB
Ta Kpaid OigTpuMyIOThCa YyncaeHnHi KoHTakTu. HoBi iH(derI1ii choroaui Mmo-
JKYTh IOIIUPIOBATHCA Ha YCIO 3eMHY KyJiio. SICKpaBuil mpukJaam — maHe-
mig Kosig-19.

IToBouti mBHUAKO OyJIO 3aIlyIlleHO PO3POOKY BAKIIMH Ta IIONIYK JIiKiB.
IIT06 3amobirTu momupeHHIO Iiel BipycHOI XBopoOu, 30KpeMa i Balle HaB-
YaHHS MOIJIO 3YIIUHATHCA a00 cTaBaTH AUCTAHIiHHMM. MaOyTh, ¥ KOroch
i3 Bac HaBiTHL poboTa 6aThbKiB 400 PIAHMUX IIepeMicTHIAC JOLOMY, V JOMAIII-
Hilt Komn’orep. MoKHa cKasaTu, 1110 MU HAOUYHO IePEeKOHAINCh, HACKIJIb-
KU CTPIMKUMHU MOYKYTh OyTU 3MiHU Y CBiTi, 1110 31aBaBCcA cTaInM!
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Teopemuy4yHa YyacmuHa

«Lline 6inbLie Big cymu cBOIX YaCTUH»

Ha pucynKy nokasaHi (pororpagdii ogaoro Hadbopy geTaseil KOHCTPYK-
TOpAa.

Ha neplomy ¢oTo — nNpocTa CYKymnHiCTb 3 HEMOB'A3aHNX YaCTUH;
Ha Apyromy i TpeTboMy — AeTasli KOHCTPYKTOpPa YyTBOPIOKTD Line
i3 3aKOHOMIpPHO NOB’A3aHMX YaCTWH: NiACTaBKY AnA TenepoHa

IloguBiThcsA, umM BifpisHAOTBCA IIi (oTo. [leTani KoHCTpPYyKTOpa
Ti cami, iX (popma Ta KoJiip He 3mMiHUIMCA. MOMKINBO, V IIUX TPHOX CY-
KYIHOCTe# geraJiell pisHi BjacTuBocTi? 3maTHiICTH OYTH IIiCTABKOIO AJA
TeJe(OHY — Ile BJIACTHBICTH OKPEMHX eJIeMEeHTiB KOHCTPYKTopa abo ik
I[iJI01 KOHCTPYKILii, sKa BUHUKAE JIUIIe 3a IeBHOTO IIOEJHAHHS AeTajein?

HoBi BiracTuBOCTi mifcTaBKU — HACJHIJOK HEeBHOTO HOETHAHHSA 11
YacTUH.

Pi3Hi HayKn BMBYaloTb pi3Hi cncremn

Hayku € ny:xe pisHUMM.
fAx o6’emHaTit B OJHOMY IIOHATTI Te, II0 BOHU BUBYAIOTH? M1 MOXKeMo
cKasaTH, IO PisHi HayKW BWBYAIOTH PidHi cmcremu. lIloHATTA cucremm
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3arajoM € Ay:Ke Ba'KJIUBUM [AJA ITi3HAHHA
ciTy. Ci0BO cumecreMa IIOXOIWUTH i3 I'PEIlb-
KOoI MOBH ¥1 03HAUaE IIije, 110 CKJIaJaE€ThCI 13
B3a€MO3B’I3aHUX YACTUH.

Te, 1110 BHACJIIIOK 3B’ A3KY YACTHH Y IIi-
JIOMY MO’Ke BimOyBaTHCS IIOCh BaKJIUBE,
O0yJIo 3p0O3yMiJIO IIe 3a0BTO 0 HAIIOI epH.
HMaBHbOrpenbKuii  (isocop  ApicTorenb
y UYeTBEepPTOMY CTOJITTi M0 HAIOl epu 3a-
3HAUYMWB: «cucTeMa OijbIlla Bif cyMu CBOIX
YacTUH». ¥ YOMY PiSHUIA MiK IIPOCTOIO CY-
KYITHICTIO Ta cUCTeMO0?

Hasegemo mnpuraazn. IlogusBiThea Ha
KYJbKOBY PYUYKY. BoHa CKJIamaeTbes 3 Kijb-
KOX JeTajieif, AKUM ITpUTaMaHHi MeBHi BJa-
CTHUBOCTI.

Yu mae posibpaHa Ta 3i0pama pydkKa of-

ApicTtotena
(384-322 pp. go H. e.),
Heb6e3niacTaBHO
Ha3MBalOTb «6aTbKOM
YCiX HayK»

HakoBi BaactusocTi? IlopiBuaemo ix. CmouaTky 3BaKMMO IIiJIy Ta po3iopa-

HY DYUYRY.

Pizuuni memae! OrsKe, maca HAIIOI CUCTEeMM BU3HAYAECTLCA MACOIO il

JaCTHUH.

Py‘-IKy MO>Ha BBa*KaTul CUCTEMOIO, al?>Ke€ BOHa CKN1afa€TbCA
3 B3aEMO3B'A3aHMX YacTUH. ONunLWiTb AKUX.

Cuopo0Oyiimo nucaTtu pos3ibpaHo Py4YKo... CaMuUM CTPUKHEM IIHCATHU
HEe3PYYHO, a AKIIO Po3i0dpaTu i CTPUIKEHD, Ile CTAHe HEMOKJINBIM.

Taka BJacTUBiCTb, AK NPUIATHICTH IJA NHUCbMa, BUHUKAE JIUIIIE
y 3i0panoi pyuku! [{y:Ke yacTo mIpu BUBUEHHi Pi3HOMAHiITHUX CHUCTEM MU
IIYKAaEMO caMe TaKi BJACTHUBOCTI, IIT0 BUHUKAIOTh Y IiJIOl CHCTEeMI.
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Llina Ta po3i6paHa pyyku matoTb MpupaTtHiCTb O NUCbMa —
ofiHakoBy macy! BNACTUBICTb LiNOI pyyKu
AK CUCTEMU, @ He 1T OKpeMunX YacTUH!

AK BUHNKaIOTb HOBI BNacTUBOCTI cucrem?

Hosi BiacTuBoCcTi cucTeMn BUHUKAIOTh, KOJM il YaCTMHU HOESHAHI
Mik co0oro meBHUM unHOM. Ha mepmromy (poTo CyKymHICTD IIerJinH — IIpo-
CTO HEBIIOPSIAKOBaHA Kyma, Ha APYIOMYy — BIIOPSAAKOBAHA CHCTEMAa, IO
yTBOpIioe cTiHy. CucremMa BiApi3HAETHCA BiJ IPOCTOI CYKYIIHOCTI THM, IIIO
BOHA € BIOPSAKOBAHUM IijiuM! YIOPSIAKOBAHICTh — Iie IIeBHA 3aKOHOMIip-
HiCTh 3B’SI3KiB MijK YaCTMHAMU B CHCTEMi.

Y KoMy BUMaAKy CUCTEMHI BNACTUBOCTI CYKYMHOCTI LIEMNH € 6inblu BUPaXKeHMU?
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Y MOXKyTb BNacTUBOCTi cUCTeMM 6yTu iHLIMMM, HIXK TT YacTUH?

Ax He gusBHO, ase me Tak! Pos-
TJIAHEMO JBa IPUKJAAU. ¥ IEePIIoMY
3 HUX MU 0aUMMO CHUCTEMY — OTOPOKY
3 KaMminHA. YacTuHU Ii€el Ooroposki —
BeanuesHi Kameni. BoHm Hemposopi.
A K 1110710 OTOPOKi B miomy?

I pyruii mpukJIaj 6iabI HAYKOBUI.
IMToxua mu B:kUBaeMo B 13Ky cinb. Bona
CKJIalaeTheA 3 aTromiB Xyopy i Hatpiro.
Oxpemo IIi aTOMH TOPOMKYIOTH JOBOJII
HebOe3MeuHi PeYOBUHMU.

3 aromiB XJ0py YTBOPIOETHCS
OTpy#HaA peuoBMHA — ras, aKkuil 3a yaciB Ilepmroi cBiTOBOI BifiHM HaBiTH
BUKOPUCTOBYBAJM K XiMiuHY 30poio. XJiop 3 OaJIOHIB BUITYCKaJIX Ha OKO-
1 cympoTuBHHKa. 3 aromiB Harpiio yTBOpioeTbca M’ AKHI MeTasd, SAKUMI
He0es3ImeyHo OpaTh He3aXWUINeHUMU PyKaMu. SIKIIo Ieid MeTaJ OIMYyCTUTU
y BOAy, XiMiuHA peakIlisg Oyme HaCTiIbKH OYPXJIMBOIO, IO MOYKE CTATHCS
BuOyx! ¥Yrim, axmio Xmaop i Harpiit moeagnyoThess B OfHiN peuoBuHi, BOHU
YTBOPIOIOTH 0€3IIeUHy KYXOHHY CiJIb.

Oroporka 3 KameHiB

CucTtemMu B HaC Ta HAaBKOJ10 HacC

IIpupoga ckiagaeTsecsa 3 pisHoMaHiTHUX cucTeM. IIpuKaagamMu cucTem
€ Beecsir, 3emus, Jic, mose, BogoiiMa, 0yab-AKa icToTa, i HaBiTh YaCTUHU
sKuBUX ictoT. Hamt BHyTpilIHi CBIT TaKOK € cucTeMoro. Bin BUHUKae ta
PO3BUBAETHCA HA OCHOBL B3a€EMOili MixK JIIOAbMU, HABUAHHSA Ta 3aCBOCHHSI

3BMYalHa KyxOHHa Ciflb yTBOpeHa aToMamu Xnopy 1 Hatpito
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Habyroro. I KyabTypa, 3aBAAKM SAKill y HaC BUHUKAE BHYTPIIIHI#A CBIT,
TaKOYK € CUCTEMOIO!

Ba:xsmBoi0 yacTUHOIO KYJIbTYPHU, AK CUCTEMU, € MoBa. MoBa CKJiazma-
€ThCA 3i CJIiB, 3 IXHIX 3HAUEHb, i3 MPaBWJ IX IMOETHAHHA TOIIO. JIuIe ogHa
KOMa MOJKe IIOBHICTIO 3MiHUTY 3MiCT peueHHH.

CBol yABJIEHHA IIPO 30BHIITHIN CBIiT JIOAUHA IIepeNae iHIIUM 3aBAAKU
MOBIi. Jluie BHACIiOK B3aeMOil CBOIX CKJIQAHUKIB KYyJbTypa MOXKE 3Mi-
HIOBATHU HaIIle KUTTSA Ta (POPMYyBaTH HAIIl BHYTPillIHi CBiT.

Y cnifkyBaHHi Ba>KNUBUM € YMiHHA
NpaBuUJIbHO CTaBUTK
(i noka3syBaTu ronocom) komu!
Yoro XK He xoue uA AiBUMHKa:
1TV un nuTn?

\\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII////
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lonoeHi dymku

® (Cucrema — 1Ie BIOpPAAKOBaHE IliJie, CYKYIIHiCTh
B3a€MO3B’ A3aHUX YACTUH.

® YHaCIiIOK BBAEMO/il YaCTHUH Y CUCTEMi MOYKYTh BUHNUKATH
HOBi BiacTuBocTi. Came TOMy MOKHA CKas3aTH, II[0 CUCTEMA
OispIlIa BiJy cyMU CBOiX YaCTHUH.

® | cBiT mpupoau, i CBIT KyJbTypU — II€ TAKOXK CUCTEMU.
® ]IeBHi BIACTHUBOCTI CUCTEM € CYMOIO BJIACTUBOCTEN IXHiX

YACTHH, a JedKi BUHNKAIOTh YHACIIOK IIOETHAHHS YaCTUH
B €UHe ITije.
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NMpakmuyHa yacmuxa

Ak onncyBaTtn cucremn?

IIig yac HayKOBUX IIOIIYKiB HacaMmilepel BUHMUKAE IOTpeba ommcaTu
CKJIAJ HOCTiMyKyBaHUX CHCTEM Ta BUBHAUMNTH 3B’ A3KM MixK IX yacTmHaAMU.

fAx Oyno 3asHaueHO B TEOPETHUUHINl 4YaCTHHi, BJIACTHUBOCTI CHCTEM
3aJIe)KaTh BiJ| BJACTUBOCTEH iXHiX YaCTHUH, a TaKOK BiJ BJIACTHUBOCTEMH, IITO
BUHUKAIOTH BHACJIIOK IIEBHOT'O IIOETHAHHS IIUX YaCTUH. PO3TriIgHEMO IIpH-
KJaau 00’€KTiB »KUBOI Ta HEXKUBOI IPUPOAY

Ilpuxnad 1. TaGyperka.

ITe cucrema, 3 AKOI0 BU CTUKA€ETECh NOBOJI uacTto. Hacammnepen BusHa-
YMMO YACTUHU TaOypPeTKU: MOBEPXHS IJId CUIIHHA Ta HIXKKHU. Y TaOypeTKu
MOXKe OyTHU TpHU HiKKHU, a MOKe O0yTu yotTupu. Maca TaOypeTKH 41 TO B 3i-
OpaHoOMY BUTJIAL UM TO B po3iOpamomy — oxuHakoBa. OT:ke, Maca — Iie TaKa
BJIACTHUBICTB IiJIOTO, 110 BUBHAUAETHCS BJIACTUBOCTAMU YACTHH.

dopma Ta KigbKicTh yacTMH TaOypeTKU BU3HAYAIOTH 3PYUYHICTDH Y KO-
pUCTYBaHHI UM IIpeaMeToM. TOK 3PYUHICTh BUKOPUCTAHHA — Ile HOBA
BJIACTUBICTh, AKY OTPUMYE CHUCTEMA BiJ| IOETHAHHS YacTUH. YacTUHU Ma-
0T Oy T ITOEAHAHI IEBHUM YMHOM — Y IILOMY I ITOJIATA€ BIIOPAIKOBAHICTD.

Crctemm 30BCiM Pi3Hi, a iXHi BNAaCTMBOCTI iX yTBOPOOTbCA NOAi6HO!

IIpukxnad 2. Pocauna.
PociuHm — 1e TakoX cucTeMu, 110 OTOUYIOTH HAC MaiiyKe IIOBCIOHO.
Axi vacTuau mae pocauua? Ii opranu — 1e KOpiHb, CTOBOYP, JIUCTKH...

17
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¥Yci opramu pocJauHYA BUKOHYIOTH CBO1 (PYHKIIiI (POOJISATE CBOIO CIIPABY
y JKUTTi pocamHN). HaCTUHU POCIUH BUKOPHUCTOBYE JIOAWHA: iHOAI — AK
MaJnBO, iHOJL — AK MaTepiaJ s Ta0ypeTKu.

IIi BmacTmBOCTI IIiJIOTO BiANOBiZAIOTH BJIACTHUBOCTAM CYMH YacTHH.
A 3maTHICTB 10 POCTY Ta POBMHOKEHHS 3’ ABJIAETHCA BHACTIIOK Y3TOIKEHOT
pobotu Bcix opranis! Ile HOBa BiacTuBicTh IiicHOol pocauuu. Tadbyperka
TaKol BJIACTUBOCTI He Ma€.

IITo 6 Mmu He moCTiAKyBaIU, MU CIIOYATKY AUBUMOCH, AK BOHO BJIAIIITO-
BaHe, a IOTiM BUBYAEMO, AK BOHO IIPAIIIOE i YOoMYy.

OnaHytime noHamms

Cucrema

Mumatnusa ona 3akpinneHHa mamepiany

1. Yum cucreMa Bipi3HAETHCS BiJ MPOCTOI CYKYITHOCTI HEIIOB’ A3aHUX
JacTuH?

A yacTMHU B CHUCTeMi IOB’A3aHi NeBHUM YMHOM, i Ile € IPUUYMUHOIO
IIOSABY B Hel HOBUX BJIACTHMBOCTEN

b BiracTuBOCTi cucTeMu MaOTh OYTH IIPOTUJICKHIME BJIACTUBOCTAM 11
YaCTHUH

B Ko:xXHa yacTuHAa CHCTEMH MAa€ CBOIO 0COOJIMBY Ha3BY

I' Ko)KHaA yacTHHA B CUCTEMi € OKPEMOIO Ta He3aJIeKHOI0
Bix iHITUX

2. fIky HOBY BJIACTHBICTBL, III0 BUHUKAE BijJi B3a€MOMil YaCTHUH, MAa€
MigpyYHuK ?

A wmarepiaJi, 3 AKOTO BUTOTOBJIEHUH MiAPYYHUK, 3JaTHUN TOPiTH
b cioBa 3anucani 6yKBaMu

B 30epexennsa ingopmarrii

I' yacTuHM NigpyYHUKA BIIUTI HUTKAMU

3. Hu € peueHHsd, IKe BU 3apas UUTAETe, cucTemMor0? [loBeaiTh.

4. OnunIiTe BJIACTUBOCTI cucTeM, 300pakeHNX Ha PUCYHKY Ha c. 19.
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Jlo 3a60anns 4

Temu 0na 062080peHHs | BUKOHAHHSA

® Yy migpyunuk € cucremoio? Yomy?

® Yy € cucTeMaMu Balll JOMAIITHi# yai00IeHeIb, JIic, IKoJa, Kpaina?
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3ABAAKM YOMY NPUPOAY

Tuoncoensv 3 MOHA BUBYATU?

TeopemuyHa YyacmuHa

Hagiwo mun Bumiproemo uyac?

Bac zamuranu: «Korpa roguna?» 3aBIAKM YOMY BU BiIOBiju Ha IIe
danuTaHHA? fIKe 3HaUeHHA MAae e IUTAHHS AJIA HAIIIOr0 KUTTA?

Bawm go6pe Bizomo, 1110 B 1001 — 24 roguau. 'OfMHENKY BUMipIOIOTD Yac
Ta IMIOKAa3yI0Th HAM, CKiJIbKY I'OANH BiKe MUHYJI0. Harre :KuTTsa moO0ymoBaHO
BiATIOBiZHO m0 yacy mobu. YABiTH co0i, III0 MU IIepecTaHeMO BMMiplOBaTHU
yac... Jlo yoro 1e npussezne?

be3 y3rogxeHHA po3knagy BCA TPaHCNOPTHA CMCTEMA NMOPUHE
y 6e3nap, i e — Lie He HalripLwunin HacNigoK BiAMOBMW Bif BMMipIOBaHHA Yacy!

BumiproBaHHA yacy BHOCUTH IOPANOK y Hallle KUTTA. Ile — Benmues-
HUI 3M00yTOK HAIIOI KyJIbTypu!

Bac me guBye, 110 Ball JOMAIlHill TOOMHHUK 1 TOGUHHUK VY IIKOJI
ysromxeni? Bes mporo Mmu 0 He 3MOTJIM IPAIIOBATH 3a PO3KJIaA0M. AJe €
Ieiro O0ibIin fuBHe. He Juine pisHi rOIMHHUKY HAYTH «y HOT'Y» . 3JIaroKe-
HO 3 TOAMHHUKAMHI pyxaeThbed cama Semusa! Yomy?

3aBAAKM YOMY M1 MOXKeMO BUMipioBaTu vyac?

3BicHO, He 3eMJIsd «CJAyXaeThCA» TOAMHHUKA, a TOOUHHUK MIimjia-
IIITOBAHO I pyx demyai. Mu MoKeMO BUBUATH IIPUPOAY caMe TOMY, IO
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BOHA MiATIOPSIAKOBYETHCA MMEBHUM IIpaBUJIaM. 3MiHa Yacy MPOTATOM J00u
€ HacaigkoMm obepramuA 3eMJi HaBK0OJO cBoei oci. Hamr moxin qobu Ha ro-
IUHU € CII0COO0M OMMCATH I[I0 3aKOHOMipHIiCTb.

¥ tivacu, Koo 100y po3minuan Ha 24 TOAUHYT, BBaKaJIu, 1110 To CoHIle
o0epTaeThCcsa HABKOJO 3eMJIi. 3apa3 MU 3HAEMO, IO Ile 3eMJA PYXAEThCA
HaBKoJsio CoHIlI ¥ obepTaeThcA HABKOJO cBOei oci. ¥ Oyab-aKoMmy pasi,
pyx y cuctemi « CoHIle — 3eMasa» € 3akoHOMipHUM. AKOu Semusa ra Conie
He OyJIZ yacTHHAMU OJHiel cucTeMu, moJoxkeHHsa CoHIA Ha HeOi He OyJI0
0 mipusom uacy.

ABuia B mpupoai BigdyBaoThCA He SK 3aMaHEThCA, a 32 YiTKUMU 3aKO0-
Hamu. CBiT, y aKoMy moxii BizOyBatoThbcsa 6e3 3B’ 3Ky OJHA 3 OJHOIO, y 0e3-
Jagi, yABUTHU cOo0i BasKKO. ¥ TaKOMY CBiTi He icHyBajo 6 CKJIAZHUX CHUCTEM,
i Hac y Tomy umucii. 3aTe y CBiTi, ge mofii moB’A3aHi, pO3yMiHHA 3aKOHOMIp-
HOCTEH IILOT0 3B’ A3KY HaJa€ MOMKJIUBICTh mependauaTy MaitOyTHE!

Hagiwo nepep6auaTtn manbyTHe?

YaBiTh cobi KuTTsa amedu. Ile — OTHOKJIITMHHUN XMIKAK, IO KUBE
B MYJIACTi# BOJOUMI Jech IMOOJIM3Y BAIIOTO AOMY.

Awmeba mae ximiuHe uyTTA (HasBeMO IOro cMaxkoMm uM Hioxom). Ha ii
MMOBEeiHKY BILJIMBAE TOJOA — He-
cTaya IIOKMBHUX PEUYOBUH. XMIKaAK
YCTAHOBJIOE 3B’ 30K (IIPOSAB 3aKo-
HOMipHOCTi) MiXK «cmMakoM» ixi Ta
BTAMyYBaHHAM TOJIOLY. A [e IIyKaTu
mo:xxuBy? Cepen MOMKIMBOI 3m00mui
amMeOu — BOJOPOCTi, AKUM IIOTPiO-
He cBiTi0. Tomy ameba moB3THME HE
JIIIE B HANIPAMKY PO3IIOBCIOIKEHHSA
«3amaxy», a Ie i B OCBiTJIeHu# OiK,
ne OiybIle MOMKJIMBOCTEH 3YCTPITH
MTOXKUBY.

Aue nesaki moxii ameba rmependaunTH He 3MOKe. Y pasdi MIBUAKUX 3MiH
cepemoBuina (KoJjeca aBTiBKM po30pusKaJd BOAY, i Kpalisg 3 ame00i0 BU-
coxJia) BOHa, IMOBipHO, 3aruHe.

Mu posymHuinri 3a ame6y? 3BicHo. OfHUM 3 IPOSBiB I[BOTO € TE, IO
MU Kpailie 3a Hei mepeabadaeMo 3MiHM B IPUPOAi. 3arajaoM, MU BUHUKJIA
AK BUJ TBapuH, AKi AysKe YCIIIIIHO 3HAXOAWJIN 3aKOHOMiPHOCTI B IpPH-
poi Ta BUKOPHMCTOBYBAJM iX y CBOiX iHTepecax. Po3BUTOK KyJabTypu
3HAUYHO MOCHJINB HAIITy 3JaTHICTH 3a3gajierifb 3HATH, YOT0 CJiJ OUiKy-
BaTH.

Ameba Nostoe Ha MiKPOCKOMiYHY
BOJOPICTb

21
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AK mn nepepb6auyaemo manbyTHe?

PosrasabTe (oTo.

Bu BigmoBinum Ha IHUTaHHSI
y mignucy po ¢oro? Ax? Bu :x He Oa-
ynan 11i moxii ocoducto? Ba Ginbiie,
KOJM POOMJIM IO CBITJIMHY, XJIOI-
YnK, AKUHA 1m0o3yBaB (portorpady Ha
JlepeBi, HAacIIpaB/i He IUJIAB TLIKY A
HiKyau He magas. AJjie )X B MaliiKe
IIOYYJIX 3BYK 3JIaMaHOl TJKHK Ta ma-
ninua! Ak me moscuuTn?

Yce Bimbysocss y Ballriii yssi.
I came B ysaBi Bu 3po3yminu, Umm
3aKiHUNTHCA B3AaEMOJiA B CHCTeMi

Ulo 3apas3 BigbynetTbca? «XJIOMUUK — TiJIKa — TIHJIKa».

Akoto byae AoNA XNOMUMKA, WO NUIAE Ins mporo moTpiObHO, 1100 y HAITiH
. e '

nip coboto rinky? AN 3BYK yABi TaKko OYyJIO CTBOPEHO CUCTEMY

CYyNpOBOAXKYBaTUME Li0 Nogito? T
ynp Xy H A 3 YABHOI'O XJIOIIYMKa, YABHOl I'LIIKHA

Ta yaABHOI muiaku! fAKImo 3B’sa3KM B il yABHIiHN cucTeMi BigmoBiZaTUMyThb
3B’A3KAM Yy CIPAaBKHIHl CHCTeMi, BJIACTUBOCTI IIMX OBOX CHUCTEM OYAyTh
MOTiOHMMMU.

Yum KopucHi mopeni?

IlopiBuaiiTe aBi cucrtemu. Ilepia, mpupogHa cucrTeMa, Ky MU JOCJi-
IKyeMo, — I1e 3pa3okK. [Ipyra, 1110 icHye B HaIIi#l yaBi, Y HAIlIoMy BHYTPiIII-
HBOMY CBiTi, — Momeab. Te, 10 Big0yBaeThca B 000X cUCTEMAaX, 3aJIEKUTh
Bi 3B A3KYy ix uacTuH. CaMe TOMY MOIEJIb JO3BOJIAE 3pO0OUTH IIepeadaue s,
MPOTHO3 TOT'0, IIT0 Bif0OyBaTUMEThCS 3i 3pa3KoM.

Yu BcAKa MoJesb € yABHOW? 3BicHO, Hi. [ly1d MometoBaHHSA TOTO, IO
BimOyBaeThcA Ha GOTO, B MOXKeTe 3aJIi3TH Ha TiJIKY JepeBa, Y3ATHU MUJIKY
ta... Hi, yrpumaiiTecs, momKoayire i cebe, i gepeso!

Y HamoMmy OpuKJali cucTeMa-3pa3oK CKJIAAAEThCA 3 BaXKKOI JIIOAUHU,
riJiKkm, mo ii yrpumye, Ta IHUJIKH, IO IIepepisae rijaky. Bsaemogia mmx
YacTUH NPU3BeIe 10 NafiHHsa JoguHu. CucreMa-MoIe b, VABHA YK 00y 10-
BaHa HacIpaB/i, IOBUHHA MATH ITOAi0HMI 3B’ A30K Mi’K CBOIMU YaCTHHAMU.
3BepHITH yBary: B3aeMOMiA Mi’K YaCTMHAMMU CHUCTEMHU BasKJIUBiIIa 3a Te,
3 YOro IIi YaCTUHU «3p00JeHi», iCHYIOTh BOHM B IpupPOAi abo B KyJbTYpi,
V 30BHIIIHLOMY Y1 Y BHYTPiIIITHEOMY CBiTi!

Hani Bu mo3HaiioMuTecd 3 PiBHOMAHITTAM Mojesell i mi3HaeTecs,
HACKiJIbKY PiBHUMU BOHU OYBaIOTh.
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Te, 1m0 MM MOKEMO MOJEJIOBATH IIOAil Y CBOEMY BHYTPIIITHHOMY
cBiTi, — HaWcuJbHIINIA pHca JIOAWHW. IHITI TBApMHU TAKOXK 3ATHI IO
ITPOTHO3YBAHHA HACTYITHUX IOl 3aBAAKU MOJEJI0OBaHHIO, aje MU, JIOIU,
y IIbOMY HemepeBepIIeHi.
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® CBiT HAaBKOJIO HAC CKJIANAETHCS 13 CHUCTEM, i 3aBIAKU
IIbOMY BHWHUKAIOThL II€BHI MpaBuMjla Ta BaKOHH WOTO
icmyBanusa. Hampukianm, mocriiiHa TpuBaicTh m00U €
HACJIiIKOM 3aKOHOMipHOCTeI PyXy HAIIIOi MJIaHeTH.

® BuiacrtumBocTi YacTMH OfHiel cucTeMu B3aKOHOMiPHO
moB’A3aHi.

® [1106 3po3ymiTu IIi 3aKOHOMipHOCTi B cucTemMax, AKi Hac
IIiKaBJIATh, MU OYAYEMO MOJEJI — CHCTEeMH i3 YacTHH,
OB’ I3aHUX IIOAIOHMM YHOM.

® VY cBoeMYy BHYTPIIIIHBOMY CBiTi MM MOJEJIIOEMO CBiT
HaBKoJI0 Hac. Ile mo3Bossie HaAM NPOTHO3YBATU PO3BUTOK
MIOJiM i 3a3majerigp IiATOTYBATHCS IO TOTO, IIT0 HAC OUIKYE.

® Jlna momet0oBaHHSA B3a€EMOJIA MidK YaCTHUHAMU CUCTEMU
BajKJIMBiIIa 3a Te, 3 YOro 3po0JeHa MOJesb, iCHYe BOHA
B IIPUPOAi ab0 B KYJbTYPi, Y 30BHIIITHBOMY UM Yy BHYTPiIII-
HBOMY CBiTi.
N
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NMpakmuyHa yacmuxa

TBopui HayKn

JIogu CcTBOPIOIOTH MOJEJ L ¢BiTYy, Mozenai mpuposu. Hayxka — 1e Temx
MOZeJIb CBiTy, TOYHiIlle, cKJagHa cucrteMa 3 wmogenaeit. I[i momenmi —
pes3yJbTaT pod0OTH, IO TPUBAJA IPOTATOM THCAUOJITH. Ha Hamr ysasieH-
Hs IIPO IPHUPOAY BILIMHYJIUW BUAATHI BueHi. Ilam’saraiiTe Tux, XTO 3po0OUB
BHECOK y cy4uacHi HayKoBi morsaau! Ile 1o3BouTh HAM CIIpUAMATH HAYKOBL
MOJIeJIi AK IOCh, 1110 epe0yBae B HEBIIMHHOMY PO3BUTKY.
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Mwu HasBeMO KiJIbKOX yUYeHUX, SKHM 3000B’fA3aHi cyuyacHOMY pPO3Y-
minHI0 mpuponu. Ilopagbrecsa 3 yuuTesneMm i 3po0iTh MOBIZOMJIEHHS ITPO
HuX a0o iHmux mocaiguukis. [lo6pe, AKIMO B MOIIYKY IIiel imdopmarrii Bu
Oyznere KopuCTyBaTHUCA iHTepHeTOM. BaraTo mikaBoro Bu 3HaiieTe IpoCTO
y Birinmegii — HanOiIBIIIA Mepe)KeBill eHIIMKJIONemil, CILJIbHIA mparri
COTeHb THCSIY KOPUCTYBaUiB iHTEPHETY 3 YCHOT'O CBiTy.

Icaax HeroTon (1643—1727)

AHrmificbkuil BueHUi, (piswK Ta MaTeMaTUK,
10 3aKJaB OCHOBU CyYaCHUX IIPUPOJHUUMX
HayK Ta HAYKOBOTO MeToay. BingKpuB 3akoHU
pyxy Ta Baaemopail Tin. [leAKi 3 HaWBaKJIMBIMIIX
pesyJbTaTiB B icTopii HAyKM OTpUMAaB Mia dac
CIIPUYMHEHOT0 YyMoIo KapauTtuny (1665-1667).

Bonxogumup Bepuanacskuii (1863—1945)

HocaigHUK Kpyroobiry ximMiuHMX eJeMeHTIB
y IPUPOJi Ta cKJany ripcbkux mopix. Hapoauscsa
B Pocii, nutuHCTBO mpOBiB B YKpaiHi, BumBCA
B rimHasii y Xapkosi. Ilepmuii mnpesumeHT
Axanemii mayk VYrpaimm (3 1918 p.). Astop
yaBJIeHb TIpo Giocdepy AK IEepeTBOPEHY OpTraHi3-
MaMu 000JIOHKY 3eMJIi; y3AB y4acThb y CTBOPEHHI
BUEHHS IIPO Hoochepy — eTal B3aeMOJil JroicTBa
i mpupomu, Ae TOJIOBHOIO IPUUYMHOIO PO3BUTKY
CTaIOTh PO3YM i KyJIbTypa.

Mapia Craomosceka-Kiopi (1867—1934)

ITonbebKa Ta hpaHIly3bKa HAYKOBUILA B Taaysi
ximii Ta pisuxku. OgHa 3 mePIIUX JOCTiTHUID IBU-
I1a pagioaKTHUBHOCTI, BiZKpmia XiMiuHi ejieMeH-
ta Ilosoniti Ta Pagii. €nuHa JoguHa Vv CBiTOBil
icropii, aka nBiui ymocroena HoOemiBchbKOl IIpe-
Mii (HaBaromimioi Haropogw B CYYacCHIill HayIIi)
y IBOX pi3HUMX rajys3sax HaykK: (isuri Ta ximii. 3a-
TUHYJIA Bil IpoMeHeBOi XBOPOOU, CIIPUUYMHEHOI il
po6oTOI0.
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Ans6ept Einmreitn (1879—-1955)

Himenpkiii, mBeHnmapcbKuii, IIOTIM aMepu-
KaHCbKUU (ismk. ABTOp Teopii BimmOCHOCTI, IO
MOKOPiHHO pPO3IIMPUJIA Ta MJOIMOBHUJIA MOJENb
BceecBiTy, ocHoBH aKoi Oynau 3akJjaaneHi Icaakom
Heroorornom. IMoBipHO, € JMI0OAMHOI, SKa HAWOLIb-
Ille BIJIMHYJIA HA PO3BUTOK Cy4YacHOI (pisuKu.

JIronsur ¢on Bepramandi (1901-1972)

Ascrpificekuii 6iosmor, 3 1949 mpaioBaB
y CIITA Ta Kamazni. CTBopuB 3arajbHy TeOpPiio
CHCTEM, AKa BUBUAE BUHNKHEHHA HOBUX BJIACTHU-
BocTell cucTteM. BuBUaB opramiamMu JIOAUHU Ta
1IHIIUX TBApuWH AK OPUKJIaau cucteM. [LoBiB, 1110
CUCTEMU, AKi CKJIaal0ThCsA 3 YaCTHUH, TOETHAHUX
MOAiOHMM YMHOM, MAaIOTh CIIiJIbHI BJACTHUBOCTI.

Crisen I'okinr (1942—-2018)

Anrmiicekuit  ¢isux. Ilompm  xBopoOy,
10 IIPpHUKyBajJa MOTr0 A0 iHBAJIZHOTO Bi3Ka Ta
mo3baBmyia MOJKJIMBOCTI pPO3MOBJATH, 3POOUB
3HAUHUIN BHECOK Y MOCJHiIKeHHS UYOPHUX Iip
Ta IiHIINX OHUTaHb KOCMOJIOTii. ABTOp 6araTnox
HAyKOBO-IIOMYJAPHUX KHUMKOK i HaBiTh HAYKOBO-
MONYyJAAPHUX Kal3oK mpo [l:xopaska Ta BeecsirT.

\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/
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MumaHHs Ona 3akpinneHHA mamepiany

1. IIprumrHOIO MOAIGHOCTI cuCcTeMU-3pasKa Ta CUCTEeMI-MO/IeJIi € Te, 110

A 0o0uzBi € cucremamu

b BoHU 3po06JieHi 3 ogHOrO MaTepiasy

B BoHU cKJIaJaIOTHCA 3 YACTUH, OB’ A3aHUX IMOLIOHIM YNHOM
I' Momens IOBHICTIO, V BCiX JeTaJaaX IIOBTOPIOE 3PA30K

2. Ky cucremMy-3pasoK MOXKHA 3MOJEJIIOBATH, 00epPTaloUM KYJI0 Ha
JIAHITIOJKKY HaBKOJIO cebe?

A CoHsuHy cucTemMy

b pyx Micsarma HaBKOJIO 3eMJi
B obepramHs KoJseca

I' moniT rapmaTHOTO AMpa

3. UuMm Bm 3aiimMaeTecs MMPOTATOM AHA y Tol um iHmmi yac? Ha armx
IPUPOSHUX 3aKOHOMiIPHOCTAX 3acHOBaHe Te, IIf0 Bu pobure? fK Bu 1€
BpaxoByeTe?

4. JItoguHa BMie IIPOrHO3YyBATH ILIMH Yacy B J00i Ta IIOpH POKY.
HaseniTs mpuKIagu TaKOro IPUCTOCYBAHHS JJIS TBAPUH.

Temu 0na 062080peHHsA | BUKOHAHHA

® IcTopiA TEXHOJOTiH, III0 IOJIIIIIYIOTh IIOBCAKACHHE JKUTTSI.

® Mu KopHCTyeMOCSA IEPEeBaKHO JECATKOBOIO CHCTEMOIO UMCJIEHHS.
Bu posywmiere, uoMy K OCHOBY IJIA IIiApaxXyHKiB OyJsio oopane umcao 107
Crapiri cmocobu mifpaxyHKy BHKOPHCTOBYIOTH UKcJo 12, amike BOHO Ji-
JUThCA HaIijgo: Ha 2, 3, 4 Ta 6 (a 10 — aumre wHa 2 Ta 5). 3 iHIIOrO GOKY,
Joauny, Aaxka mMae 10 masabllis, Jeriie HaBUMTH paxyBaTu A0 gecATu. Ilo-
IiJ moO0M Ha MOAVHU BUHUK IIle TOAi, KOJU AJSA HiAPaxXyHKY YacTO AiIMJIN
moch Ha 12 vactuH, a He Ha 10. T'ogury posainnau Ha 60 XBUJIUH TOMY, IO
60 mginursca Ha 2, 3, 4, 51 6 (a Takoxk Ha 10, 12, 15, 20 i 30). Ase uomy &
y 1061 — 24 roguHuU, 2 pasu mo 127
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TeopemuyHa YyacmuHa
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fIK M1 BCTaHOBNIOEMO NpaBuia iCHyBaHHSA CBiTy?

Ile s3apas B3yTTd, sIKe BU 3HAJIMU, IIePEeB3yBa-
ounch? Bu k mam’sTaeTre 1e, uum He Tak? 3BicHo,
BM MOJKETe IIOMWJISATHCSA, MOLJIK IIOCh 3a0yTwu,
BaIlle B3YTTA XTOCh Mir meperJyacTd.. IIo6 OyTm
BIIEBHEHUMH, IO Ballla BiANOBiAh € IIPaBUJIBHOIO,
MOJKJIMBO, ii moTpiOHO mepeBiputu? HasiTsh y po3B’sa-
3aHHI TOBCAKIEeHHNX 3aa4 JIOANHA 30iCHIOE KPOKH,
3aBISAKY AKUM II00y0BaHa HAYKOBa KapTUHA CBiTYy.

LLlo Take HayKka?

Yci Mmu cToiMO Ha MeXKi IBOX CBiTiB, 30BHIIITHBLOTO
(cBiTYy TIpHpoaM) Ta BHYTPIiIHLOT'O, III0 PO3BUBAETH-
cA 3aBAAKM KyJabTypi. Hayka — Haumory:KHiiia

Bn TOUHO BnNeBHeHi,
Lo 3HaETe, e Bali
Kanui?

CTyneHTKa yHiBepcuteTy npautoe B nabopatopii. BoHa BUpillye cknagHy 3agavy.

3aBaAku yomy?
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YyacTHUHA KYJbTYPH, OCHOBA T€XHOJIOTIH, III0 3MiHIOIOTH HAIIEe KUTTA. AJe
3aBASIKMU UYOMY HayKa TaKa IOTyKHA?

PosgusiTbea pororpadiro. CTymeHTKa yKpaiHCHKOr0 YHIBEPCUTETY IIpa-
I[I0€ Y CyYacHi jabopaTopil (mpuMilneHHi AJIA JOCTiIKeHb). 3a JOIIOMOT 00
cIeniajbHOr0 00JaJHAHHSA BOHA Habupae He3HAUHY KiJIbKiCTh HOCIiIKY-
BaHoi peuoBuHMN. Uepes KijJbKa XBUJIMH BOHA IIepeHece 3i0paHi 3pasku 10
IpUJIany, AKUA YCTAHOBUTS iX cKJana. Te, 1m0 poOUTh IS CTYAeHTKA, MOXKe
OyTH KOPUCHUM, HAIPUKJIAM, AJIA JiKYyBAaHHA XBOPOI JIIOANHHU.

3aBAAKU YOMY I AiBUMHA MOJKe POOMTU TaKi CKJIamHi peui?

3aBaaxku TexHini? 3BicHo, aje e He HaurosjgosHime. Baskiausiiie Te,
III0 BOHA HABUMJIACA BUPIIIIyBAaTH CBOIO 3ajmauy. HaBueHa JiioqmHa YMMAJIO
3MOKe i 0e3 TexXHiKH, a TeXHiKa 0e3 JIIOANHY, 1110 BMi€ Hel0 KOPHUCTYBATUCH,
Oescmia.

IITo € HAWITONOBHIIIIUM Yy TOMY, YOTO HaBUMJIACA 1A JiBUMHA?

Ile He mpaBua poboTH 3 TeXHiKO0I0. ['OJIOBHUM € Te, IT10 1A JOCTiJHUILS
posyMie, AKe caMe IIPUIIYIIIEHHA BOHA IepeBipdAe 3a JOIIOMOTOIO TEXHIiKMU.
3aJIe’KHO BiJl pe3yabTaTy, 10 BOHA OTPUMAE 3a JOIIOMOIOI0 IIPUIaLy, BOHA
y3Hae, AK JiKyBaTU XBOPY JIOAUHY.

A wmorsia ma giBumHA IIPOCTO 30TafaTHCS, IO CJIiT POOUTH XBOPii
gionuui? Moraa. Ase moraa it momumiautuca. Came ToMy BOHA IepeBipsie
CBOIO 3I0TAKy 3 BUKOPUCTAHHAM IPUJIALY.

AIK MoXKHa npo wWocb gisHaTncAa?

Ilepen obroBopeHHAM, SK IIPAIIOE HAYKa, PO3TJITHEMO iHIIL crocobu
IMiBHAHHI.

Ha BiracmoMy mocBimi Bu 3HaeTe 0araTo BaKJIMBUX AJA JKUTTSI pPeUei.
Bawm Bimomo, 1110 KaKTyC KOJOUNH, a JUMOH KVCJHA, TOMY IIIO0 BU JOTOPKA-
JIMCS IO KaKTyca i KYIITyBaJIu JMMOH.

IITo moxke OyTH 3 TIOAUHOIO, TKA JOTOPKHYJIACA OO0 APOTY JiHil e1eKTpo-
repegad, 110 BIIaB Ha 3eMJI0? Bymemo comiBaTucs, Bu 3HAETE BiIIOBih He
3 BJIACHOT'O JOCBimy... M1 MOKeMO BUKOPHUCTOBYBATH M JJOCBL iHIITNX JIFOET.

MuHyJI0TO THXKHS, KOJIU BU YABWIN, AK IAJa€ XJIOMNEIb, IO INJIAE i
c00010 TiJIKy, B BUKOPUCTAJN YABHY MOJEJb i 3moragaaucs, 1o Oyae maJi.
3Ioragku MOKYTh OYTH IOMUJIKOBHMH i TAKOXK IOTPEeOYIOTh IEePEBipKU.

Mu yci Kopucryemocs MoBOO. SIK Mu iii HaBumiamca? SaBAAKU
KOIiFOBaHHIO (IIOBTOPEHHIO Jilf) TUX, XTO BMiB PO3MOBJIATH I IIHCATH.

Bam pmoBoauThCA TOMUJIATHCA, KOPHUCTYIOUMCHL MOBOIO? BaTbKu
a00 BUMTEJh BUIIPABJISIOTH Ballli MOMMJIKHK. {IKIO BU iM JOBipsAeTe, BU
migKoOpseTech iXHbOMY aBTOpuTery. Ha Kanb, aBTOpUTETH OyBalOTH
pisHi — iHOAI IX BIIMB Kpaillle Ha3BaTU IIPUMYCOM.
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IloennanHsa KoOIIifoBaHHS Ta MiJKOPEHHS AaBTOPUTETY € OCHOBOIO
HaBYaHHA.

Biacuuii Ta 3amosmueHMH MOOCBinm, 3m0oramkKa, KOIIiIOBAHHS 1HIINX,
Bipa B aBTOpPHUTET, HaBUaHHA... lIloch MU 3HAXOAMMO caMmi, a Ioch OepeMo
B iHmMMX. A AK BUHMKAE HOBe 3HAHHA? 3aBIIKHU OOCBiy, 3morailli Ta
MipKyBaHHAM, 110 HA HUX ONMUPAIOThCA. AJe XK TOCBil MOKHA HEITPaBUJIb-
HO 3pO3yMiTu, 3m0rajKa Mo:Ke OyTu XMOHOI0, V MipKyYBaHHS MOXKe 3a-
KpacTucs IIOMUIJIKA... SIK BUIIPAaBUTH IOMWJIKHM Ta HEBiAIIOBiZHOCTI B Ha-
ITUX YSABJIEHHAX?

HaykoBun metop

Hayxka 6asyeTbcsi Ha 0COOIMBOMY CIIOCO0i ITisHAHHSA, IKUA Mae Ha3BY
HaykoBuii meroxa. Ile — enunuii cnocib6 misHaHHA, y AKUil BOyI0oBaHO 0e3-
IIepepBHUIL IOIITYK MOMMJIOK! 3aBAAKYU IIbOMY caMe HayKa O0yaye JOoCTOBip-
He (TOOTO Take, IO 3aCJYrOBY€E Ha JOBipy) 3HAHHSI.

Came B HayKOBOMY METOHi TOIIYK IIOMWUJIOK Ta HEBiAMOBimHOCTEH
B YABJEHHAX CTaB OCHOBOIO IIPOIECY MiBHAHHA.

HaykoBuin metopg. Tak npocto?
Came TaK: MOLIYK HE3PO3YMiNIoro —MNOACHEHHA — NPOrHO3N — nepesipKa

29
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Hayxosuii MeTo/; 3aCTOCOBYIOTH ¥ YOTUPU KPOKU:

1. IlepeBipsaTu BigmoBimHicTh TOro, IO MOJKHA CIIOCTEpiraTu, Ta
HaAYKOBUX YABJIEHD, AKi CKJIAJUCA Ha IicCTaBi MIHYJIOTO JOCBiY:

® y pasi BiAmoBigHOCTI 3aJIIIIATHCS Ha IbOMY KPOIIi;

® y pasi HeBiAIOBiJHOCTI MePeXOaUTH 40 HACTYIIHOIO KPOKY.

2. BucynyTu rimoresy (IIpuUIyIeHH:A), AKa IOSICHIOE Te, IO OYJIO
HE3PO3yMiJIUM Ha MOoMepeIHbOMY KPOITi.

3. 3pobuTu IPOrHo3u, 110 Mae BigdyBaTucA y pasi, AKIIO BUCYHYTA Ti-
II0TEe3a € MPaBUJIbHOIO.

4. ITlepeBipuTH IPOTHO3U:

® gKII0 IPOTHO3U CIPABAKYIOTHCA, IOBEPHYTHUCA 10 KPOKY 3, a y pasi
0araTboX yCHIIITHUX IIEPEeBipOK — M0OMaTHU rinmoTe3y A0 IPUNHATUX YIBJIEHb
i mepe#TH 10 KPOKY 1;

® gKII0 TPOTHO3M He BUIIPABAOBYIOTHCA, IOBEPHYTUCS 0 KPOKY 2.

YoMy K Taka IpOoCTa IIOCJiTOBHICTH Oifl JOIIOMOTJIA BUEHUM 3MiHUTH
HAIII CBiT 10 HeBIi3HAHHOCTI?

Came TOMYy, IIT0 BOHA ITOOY/I0BaHA Ha IOIIYKY IIOMUJIOK; BOHA IIOYMHA-
€ThCA U 3aKiHUYyeThCA IePeBipKOI0 HAIUX yaBJAeHb. HOBI cmocTepeskeHHA
0e3mepepBHO MEPEeBipA0Th Ha BiAIOBiAHICTH cuCTeMi HAYKOBUX YSBJIEHbD,
a HOBi CKJAOHUWKM IIi€l cucTeMU MepeBipAOTh Ha y3TOKeHIiCTh 3 ycima
iHmuMY ii YacTUHAMMU.

He xBamTecsa: mo6 HaBUMTHCSA IIPAIIOBATH 3a I[i€I0 CXeMOIO, CJIiJ
JIOKJIaCTH IIeBHUX 3ycmyb. Came muMm Mu OyaeMo 3aiiMaTuCA ITPOTATOM
poky. Ha pisHmx eramax (KpoKax) HayKOBOT'O METOIY BUKOPHUCTOBYIOTH
pisHi crmocobu mociimkenHsi. OCHOBOIO IIEPIIIOr0 KPOKY € CIIOCTEPEKeHHd,
fKe MU PO3IJIAJaTHMEeMO B HACTYIIHIM TeMi HamIoro Kypcy.

\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///
Z

/,
\

lonoeHi dymku

® Hayxa — 1e cucTtemMa 3HaHb IIPO HABKOJUIITHIN CBiT, AKY
CIILJILHO PO3BUBAE JIIOACTBO.

® Icuye OaraTo cmoco0iB OTPpUMaHHS 3HAHHSA: 3aCTOCYBaH-
Hs BJIACHOT'O IOCBiAy, 3J0ramKi, KOIiIOBAHHA Mili iHIINX,
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IMiTKOPEeHHA aBTOPUTETY, HABYAHHA, BUKOPUCTAHHA HAYKO-
BOT'O METONY.

® Vci mepermiueni cmoco0u MOMKYTh ITPUBBOIUTH O
IIOMIJIOK, aJie IJid HayKOBOIO METOAY OCHOBOIO € caMe
MOIITYK MOMKJIMBUX TOMUJIOK Ta I030aBJIeHHSA BiJg HUX.
3aBAAKM IIbOMY HayKa OyIy€e JOCTOBipHE 3HAHHSI.

® IlocnimoBHiCTH KPOKiIB HAYKOBOT'O METOMY TaKa: MOIIYK
HEe3PO3yMiJIOTO — IIOSCHEHHS — IIPOTHO3U — MepeBipKa.
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AK nnaHyBaTn gocnigKeHHA?

HaykoBuii meTon MOXKHAa BUKOPUCTATU AJA MOIIYKY BinmoBizeil Ha
pisHoMaHiTHI nmuTanud. Po3ragHemo, AK MOKHA II€PEBipUTHU rimoTesy, 10
JIJIA 3POCTaHHA POCJIMH ITOTPiOHE CBiTJIIO.

Ilns mepeBipKH ITiel rinoTe3u MU MOXKEMO BUKOPUCTOBYBATHU CIIOCTEPe-
JKeHHA Ta ekcriepuMeHnTu. IIig yac criocrepekeHb MU MaeMO OTPUMATH AaHi
IT0JI0 HASABHOCTI POCJMNH Yy MiCISIX 3 Pi3HOIO KiJILKiCTIO COHAYHOIO CBiTJIA.
Bupymaiite Ha eKcKypcito! HaitimoBipHitiie, B BneBHUTECH, 10 YCIOAH, e
€ PO3BUHEHA POCJIUHHICTB, €  JOCTATHA KiJMbKiCTh cBiTMIa. YTiM, CBiTIIO —
He €IuWHe, [0 BU3HAUa€ IMoImupeHHsa pocauH. Ilocepeamui aBromaricrparri
CBiTJIa MOCTATHHO, a POCJTUH HeMae. MoKHA BUCYHYTH TilloTe3u, 3 SKUMU
IIPUYMHAMH ITe TT0B’ A3aH0 (I0 peui, 3 AKuMu?).

Bu moxxere TaKk0K 3HANUTHU MicIld, e CBiTJIa MaJio, a IIEBHi POCJIMHU yCe
K Taku €. Tak, y meuepax, ze cBiTsia oOMaJib, MOKYTh 3POCTATH MOXH i ma-
mopori. 11106 mosicHuUTH 11e, MOXKHA BUCYHYTH (i IepeBipuTu — MOMipKy#-
Te, AK?) rimoresy, IO IIi MOXM i MAIIOPOTi IOTPEeOYIOTH MEHIIOI KiJIbKOCTL
CBiTJIa, HidK iHIIII POCJMHMU.

Ilig uac mopiBHAHHS cCIIOCTEPEKeHb Y PI3HUX MiCI[AX HaM JOBEAEeThCS
BpaxoByBaTu 6araTo o0cTtaBuH. BinbIill 4iTKO mepeBipuTy HaIry rimore-
3y MOKHA 3a JOIIOMOTOI0 eKCIIepUMeHTy. BupocTMo ogfHAKOBE HACIHHSA
B yMOBAaXx, IO OyAYyTh BiApisHATHCA JiuIile ocBiTyeHicTio. UM omHaAKO-
BuUMH OyayTh mapoctTku? Moske OyTu Tak, IO BiICYyTHIiCTBH CBiTJIa mpu-
3Belie 10 CyTTEBUX 3MiH pocamH. Ham Tpeba Oyme mMOpPiBHATH POCIUHU,
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BCTYM

III0 PO3BUBAJNCA B pPisHMX yMoBax. Hampukian, Mu MOKeMO 3BasKUTHU
POCJIMHM, III0 PO3BUBAJIUCA Ha CBiTJIi i B TeMpaABi, abo mopaxyBaTu Ha
HUX KiJTbKicTh JUCTKiB. AKIITO Hallla rimoresa € IpaBUJAbLHOIO, M MAac€MO
OUiKyBaTH, 110 HA CBiTJIi PO3BUHYTHCS OiJIBIITi POCIUHY 3 OiJIBIIIOI0 KiJIb-
KiCTIO JUCTKIB.

3acobu Ta npunagu, Wo MOXYTb CTaTV B MPUrogi
nig yac npoBefeHHA OCNiAKEeHHA

Y xomi poboTu BaM IOBeAeThCA POOUTH BUMipPIOBAHHSA, i MOXKYThH OyTHU
KOpPUCHUMU JIiHi#Ka abo Tpamcmoptup. Illo6 BusHauuTH KiJIBKiCcTH Uacy,
IIPOTATOM SIKOTO Ha POCJUHY IaJaJio CBiTJIO, MOTPiOHMII TOMUHHNK. Y IIPH-
roxi crame i (poroamapar. A OT IJid BUMipIOBaHHA OCBiTJIEHOCTI MOTPiOHI
CKJIaIHIIII mpuaagyu — HaIPUKJAL, eKCIIOHOMETP, II10 3aCTOCOBYIOTH (pOTO-
rpadu. Yrim, cydyacHi cMapT(OHU YacTO AAIOTh MOYKJIMBOCTI IPOBECTH yCi
HeoOXimHi BaM BUMipiOBaHHA.

Ba:xmBoio 4acTHHOIO OYAL-AKOTO JOCIiMKEeHHS € 3alliiC Pe3yJIbTaTiB
CIIOCTEPEXKEeHb Ta eKCIIEPUMEHTIB.

IIpuknan, axKuii MU PO3IVIAHYJIM, JO3BOJAE 3PO3YyMiTH, IO B XOAL
JocJaimkeHHsA € Kinbka eramiB. Ile (opmyntoBanHA mpobieMu — BUCY-
BaHHA TilloTe3u — IepeBipKa riloTe3u — YTOUHEHHA YABJEHHSA CTOCOBHO
JIOCTiKyBaHOI TpobJieMu.
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MumaxHa 0nA 3aKpinneHHA mamepiany

1. ¥V 300mapKy opaHTyTaH HaAArae Ha HOCA OKYJSAPHU, II0 BUIATKOBO
norpanuau y Boabep. Illo cupuumHMIO 1110 TOBEIiHKY ?

A 3poragka

b xomiroBanHA

B migxkopeHHA aBTOPUTETY

I' maBuanua

2. Bu cmocTepiraere 3a COycKOM JMXHHUKA 3 ropu. Jomy #oro mii He
3aBXKIM BiIMIOBiIAIOTh BAIlIMM OUiKyBaHHSIM?

A 3m0oraKu He CIPaBIKYIOTHCSA

b nuxHUK moOpe TpeHOBaHUM

B Bac HaBUMJIM iHMIUX MPaBUJ CIYCKY 3 TOPU

I' Bam BiacHUI JOCBiJ € iHIIIIM

3. AAxumMu cnmocobaMu Bu OTPUMY€ETe 3HAHHS BiJ iHINIMX JIIOMEH i yac
HaBuaHHA? Y MaioTh iHIIi TBapuHM MOAIOHI crtocobu mepenavi 3HAHD?

4. BucyHbTe rimoresu, 1110 HOACHIOITH IPUYNHY IOJILOTY MITAXiB Y BUPiiA.

Temu 0na 062080peHHs | BUKOHAHHA

® CdopmynioiiTe miIaH Aii (3riTHO 3 HABEJEHOI CXeMOI0 HAayKOBOT'O
MEeTOAY)IJIA IMOIITYKiB 3ary0J/eHoi peui.

Mu icnyemo 3a60axu Hayuyi

Ha mouarky XVII cromiTTsa, mig uac cTaHOBJIEHHSA HAYKOBOT'O METOXY,
YHCEeJbHICTD JIIOJCTBA CTAHOBMJIA 0JIM3bKO II0OJIOBUHYI MiJIbApAa. 3apas BoHa
HaOamKkaeTbea 00 8 minbapxiB. Ile 3pocranua BigOysoca 3aBOAKM HAYIII.
Ax? JlocToBipHE HayKOBe 3HAHHA CTBOPUJIO TE€XHOJIOTii, IO HAroAyBaJIu
JIIOlel Ta 3aXMCTHJIN iX Big HeOesmek i xBopoO. OT:Ke, MOXKHA BBaKaTH,
o 15 sromeii 3 KOXKHUX 16-TH, 1110 "KUBYTH 3apas, iCHYIOTh 3aBAAKN HAYIIi.
Kurra miel nricTHaAIATOL TIOAMHN TAKOMK JOKOPIHHO 3MiHEeHe HAayKOIO...



BCTYM

Hayxa ma penizia

BszaemuHu Mik HayKoIO Ta peJirieto — ckJajaHa TeMa. Bipa IpyHTY€eTh-
cd Ha JOBipi, HA MiAKOPEHHI aBTOPUTETY, HAyKa 3aCHOBaHa Ha HAYKOBOMY
MmeToxi. BaraTo cToJiTh JIOAU BBasKaIU, 1110 HayKa IMMOBUHHA MiAKOPATHCSA
Bipi. Ile ctpumyBaso HayKy. BB HayKu 3MiHUB JIIOJChKE KUTTHA IiCIA
TOT0, IK BOHA Ha0yJia CAaMOCTilAHOCTI.

Hayxka Ta peJjiria BUKOPHCTOBYIOTEL Pi3Hi cmocodu misHaHHA. Bipannu
He 3aCTOCOBYIOTh HAYKOBUU METO/ JIJIdA MOIMYKY HeBiIIIOBiHOCTEI B TOMY,
y I1[0 BOHY BipATb. IxHii Bubip, IO € AJIg HUX BasKJIUBUM, — BipUTH.

BukopucranHs HAyKOBOTO METONYy He Ma€ CeHCY, AKIINO IPUKiHIle-
Ba BiIOBib Ha AOCJiKyBaHe IMMUTAHHA € 3a3Jajierifp Bimomoro. IcTopisa
3HA€ YMMAaJIO IMPUKJIAIIB BUeHUX, AKi Oysaum Bipamamu. Ili grogu mocsariu
VCIIiXy B HayIli TOMY, III0 YV CBOIX JOCJiJKeHHAX BUKOPHCTOBYBAJIU HAY-
KoBUi MeTo[ . Kpaiie pimenHsa 3a Takoi po30isKHOCTI B migxogax — He
IIPOTUCTABJIATH iX OAUH OTHOMY.

B mamomy Kypci Mu posriadagaTiMeMo HAayKOBUHM MeTon. Biputu Bam
y II1I0Ch I03a HaYKOBOIO KapTHUHOIO CBITY UM Hi — IIe BaIlle pimeHHs. Barmia
VCIINIIHICTH B OIAHOBYBaHHI OCHOB HAYK He 3aJIe:KUTH BiJi TOr0, AKe pilIeH-
HA 10710 Bipu Bu obepere.
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Tuoscoensv 5

Teopemuy4yHa YyacmuHa

AK nlopnHa cnpuinmMmae HaBKONNLLHIN CBIiT?

Ilepenr BamMmm — 00’€KT, KU MOMKHA TOCIIAUTH: ILIAIIKA HAIOIO.
CapoOyiite ii onucaru. [loBHa BoHA UM MOPOKHA, BasKKa UM JerkKa, Telia
Y1 XO0JIOAHA, 3 SKOT0 MaTepiaay BoHa BuroronjeHa? MoKJIMBO, BU HABiTh
3HAETe, SKUH CMaK Ta 3allaX Mae€ HaIlill y mIAmmi?

Y crpuitHATTI iH(poOpMAaIil Ipo 30BHIMIHIY CBIT TOJIOBHUMU € OPraHH

uyTTsa. BoHU 1aioTh HaM 3MOry IIisHaBaTHU Pi3-
Hi 08HaKu 00’€KTiB.

Opran 30py — OKoO. 3aBOAKH HOMY MU
MOJKeMO OIIiHHUTH (POPMY Ta KOJip Toro, Ha
10 TUBUMOCH.

Ax Bu 3moruiu 3a ¢ororpadiero 3po3ymi-
TH, 10 IJIAIIKA BUTOTOBJIEHA 3i ckiaa? A aK
BU JisHaJuCA, IO IJIAIIKA Ha oTo Oysa Xo-
JIOLHOIO?

3BYyKHM JIIOAWHA CIOPUHMAE 3aBOAKH
OpPraHoBi ciayxy — Byxy. Mu MoKeMO Biguy-
TH BJIACTUBOCTL 00’€KTiB HABiThL TOA1, KOJIU He
OaunMo Ta He TOpKaemoca iX. Ywm BimgpisHs-
IOThCA 3BYKM BiJl IOBHOI Ta MOPOXKHBOI IIJIA-
IIIOK, KOJIX IX CTABJATH Ha CTia?

Opranu HIOXY Ta CMaKy € JeIo MogioHuT-
Mu. BoHM BuU3HAUAOTh HASBHICTH XiMiuHHX
PeUoOBMH y MOBiTPi abo 06’eKTax, IO IOTpPa-
ILJIAIOTH A0 poTa. HacTo 1i aBa opraHu Ipa-
IIOIOTH CIIiJbHO. Bu momivanm, mio mig uac
HEXKUTIO YJII00JIeHI cTpaBW 37al0ThCS HE Ta-
KuMu cMauHuMu? Posymiere, uomy?

AKi 03HaKW Lboro o6’ekTa? Opramom UyTTA € I HaIla IIKipa, AKa

AK B iX BU3Haumnn? cIpuiiMae JOTHK, TeMIepaTypy, THCK, OiJb.
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MisHaHHA npupogn

3 4Oro IIOYMHAETLCA HaIIle IIi-
3HAHHA cBiTy? MajeHbKa TUTHHA
03UPAETHCA JOBKOJIA B JILIKKY. YCe
IJaA Hel HOBe: SCKpaBi KOJBOPH,
3amaxu, 3BYKH... depesd meAKUi
yac MaJd HaBUUTHCSI TPUMATU
pedi B pyIi Ta IOYHe MidHABATHU
CBIT uepes AOTHUK i CMaK.

Tax camo, K MaJIeHbKi giTH,

JIOCJIi THUKY BUKOPUCTOBYIOTH Pi3-
Hi Oprasm 4yTTs [IJIs OIMKUCY O3HAK
00’€KTiB, AKi JOCJiIKYIOTE.

Yum BifpisHseTbCca podoTa
JOCHiTHWKA Bij Ii3HaHHA CBIiTY
MaJIol0 AUTHHOI0? YBara AUTHHU  ManeHbKa ATVHA Ni3HA€ HaBKOMMLLHIN CBIT
He CIIPSIMOBAaHAa, «IepecTpudye» 3 yepes opraHu YyTTA
omHoro Ha iume. CocrepesKeHHs
TOCJTiTHUKA IliJiecIpAMOBaHe — BOHO 30CepesKeHe Ha IIeBHOMY IIPpeIMeTi,
sarui Bid BuBuae. Hacigku nocirimkeHHS CBITY IUTHUHOIO 3aKapOOBYIOTHCA
Jguitie B ii mam’ATi, a ZoCIigHUK 30epeke Pes3yJIbTAaTH CIIOCTEPeKeHb y 3a-
nucax, CBiTJIMHAX TOIIIO.

Ilismamua cBiTY IMTHHOIO PO3BUBAE iI MO30K, po3mupioe mocBin. Ha-
BiTh MIBUIAKOIJIMWHHI BiAuyTTA »Oaa Hei KopucHi. [ocaigHuK oTpumye
BioMocCTi, IO HEOOXimHi AJA IMi3sHaHHA HPUPOAM; AJA HLBOTO BaKJIMBIL
taxkTH — cmocTeperkeHHA, AKi MOXKHA IIOBTOPUTH Ta IIePeBipUTHU.

Or:ke, CIOCTEpe:KeHHA AK eTall NOCHiIKeHHS — Iie IiJIecIpaAMOBa-
He BCTAHOBJIEHHS O3HAK TOTO, II[0 HOCIIIMKYyeThbCcsa. Pes3yibTaTu ciocrepe-
JKeHHA TUM a00 iHIIIM YMHOM 3alMCYIOTh Ta 30epiraioTsh. 3a HeoOXigHOCTi
CIIOCTEPEKEeHHS IIOBTOPIOIOTh.

IIna omucy HmOCHiMKYBaAHOI CHUCTeMU MU BUALIAEMO OKpeMi Ii
03HAKH — 0COOJIMBOCTI OyIOBU Ta AKOCTi. 3a O3HAKaMI MOKHA He JIUIIIe
OnucyBaTH, a i MOpiBHIOBATHU pidHi cucremu. Came TOMY CIIOCTEPEKEH-
HA NOAIJISIOTH Ha OIMCOBe Ta MopiBHANBbHE. Ilig uac mopiBHAHHA cuCcTEM
BUHUKAE MOJKJMBICTh MOENHYBATH IX y I'PYIHU 3a IEeBHOIO O3HAKOIO —
KJacu@ikyBaTu.

Mu MoKeMO POSIIMPIOBATH MOXKJMNBOCTI HAIIIMX OPraHiB YyTTAd.
Tak, mo0 mobaumTu APiOHI abo BimmameHi 00’€KTH, BUKOPUCTOBYIOTH
30iybIIIYyBaIbHI IPUIAAN: JYIIY, MiKPOCKOII, 0iHOKJIb, T€JIECKOII TOIIIO.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Jeski npyunagu, Wo po3wWwmrpionTb PO3LUNPIOITb MOXKJIMBOCTI HALLNX OPraHiB uyTTA

Cnina nnaAma AK npuKnag Hef0CKOHaNOoCTi
po60Tu opraHiB uyTTA

Yu cmopaBai opramm dUyTTA IIepefaloTh HAM IIOBHY Ta IIPaBUJIb-
Hy iH(opwmaiito npo HaBroJsuinHiii cit? Hi. Hampuknaanm, samaxum, AkKi
BimuyBae cobaka, He 3aBXKIU BiIUuye JIOIMHA.

IamIi oOMeKeHHs OB’ A3aHi 3 0y0BOIO HAIITNX OPTaHiB UyTTA. Y HAIIIOT0
OKa € 0CO0JIMBiCTh: Y IeBHIN AiJIAHII, 10 Ma€ Ha3BY CJIilla IIIMa, BOHO He
31aTHe cupuiiMaTu 300paskeHHA. Koiu Mu TUBMMOCH OJHUM OKOM, Y Kap-
THHI, III0 MU CIIPUIMAEMO, € OiISHKA, IKy MU Hacupasai He 6aunmo. Haix
MOBOK ITPOCTO «JIOMAJIbOBYE» IO AIJMAHKY BiIlIOBiAHO TO TOrO, IIT0 OKO Oa-
YUTH IIOPYY.

Cainy naamy y HamoMy oili Bigkpus BugaTHuil Buennit XVII cr. Egm
MapioTT. Bin gemoHCTpyBaB KOPOJII0 (DOKYC, i yac AKOI'0 I'0JIOBA JIIOIM-
HU, 1[0 IOTPpAInja B HEMIJIiCTh, HiOUTO 3HMKAaJIa. [le ayKe Timmuiao Kopo-
Jasi. Mu posriisHeMo CYyYacHIIINE BapiaHT JOCTiAY.

3aJIeKHO BiJi YMOB €KCIIePUMEHTY, KOJIO «3HMKHE» Ta Tifl abo iHmIii
BiZcTaHi Bif oKa M0 300paskeHHsA. Balma 3agaua — «cmiiimaTu», migiopatu
1[I0 BifcTaHb.

3anntowTe NpaBe OKo, CNPAMYIATE MNOMAA JTIBOro OKa Ha XPecTukK.
HabnuxanTte abo Bigaansnte 306parkeHHs, MOKN KOJIO 3HNKHE



TuxoeHb 5 WO TAKE CITOCTEPEXKEHHA?

A gKIo BM 3aTyjauTe JiBe OKO W IIOAMBUTECh NPAaBUM OKOM Ha
KPY’KeUOK, TO 3MOKeTe «CIIiiMaT» 3HUKHEHHA XPEeCTUKA.

Kynu saukae xoso? BoHo moTpamise Ha CIily MMy TOTO OKa, AKUM
BU auBuTeCcA. M0O30OK MUMOBIJIBHO «I00YZOBY€E» ITI0 OiJMIAHKY 30POBOI Kap-
TUHKU.

A rerep posTJIAHBTE iHITY KAPTUHKY.

Buxomgurs, Ham M030K oOMaHIOe Hac?! 3BicHo, Ie He oomaH. Harmra
30pOBa CHCTeMa IpaIfloe TaK, 1100 M1 He BUTpavaau 3aiBuii uac. Ha macra,
KOJIM MU JUBHMOCS Ha II[OCh 000Ma ourMa, IXHi caimi miasmMu cnpsaMoBaHi
B Pi3HUX HANPAMKAX i KOMKHE OKO AOIIOMAarae iHImomy.

[InBRAYnNCb Ha XPeCTUK NiBMM OKOM, BOCATHITb NOTPANIAHHA
Kpy»euka Ha cniny nnamy. Lo Bn 6aumnte?

§\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///¢
= lonoeHi dymku =
= ® Mu cuopuiiMaemMo CBiT 3aBAAKMN OpraHaM UyTTs. =
= ® JlocnimkeHHA NPUPOZHUX CHUCTEM IIOYMHAETBCA 31 =
= CIIOCTePeKeHHA — I[iJIeCTIPAMOBAHOIO BCTAHOBIEHHA O3HAK =
= JIOCJIiIMKYBaHOI crucTeMu i 30epesKeHHs Moro pes3yJIbTaTiB. =
= ® V mpormeci cmocTreperkeHHA 30upaioTh (PaKTH, IO 3a =
3 Heo0XiTHOCTI MOKHA OTPMMATH IIOBTOPHO. E
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA
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® CmoocrepeskeHHs Ja€ MOMKJIUBICTHL OIIMCYyBaTH,
MMOPiBHIOBATH Ta KJacudikyBaTu CUCTEMU.

® HepgockoHasicTh OpPraHiB YyTTdA MOXKHA IIOJOJIATU
IIIJIAXOM OTPMMAaHHA Ta IOPiBHAHHA iH(popMaIlii Big pisHux
OpraHiB 4yTTdA, a TaKOXX 3a JOIOMOTOI0 IPUJALIB A
CIIOCTEpeKeHHH.
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lMpakmu4yHa yacmuHa

MopiBHAHHA 6yA0BM Pi3HMX POCAVIH

OxHUM i3 BEasux 06’€KTiB JOCIiIKEHHS € POCJIMUHU. IXHIO 6YIOBY BU
YaCTKOBO y:Ke 3HaeTe. Uu moxioHi 3a 6yoBoto pisHi pocauau? g ix onu-
Cy Ta IOPiBHAHHS BUKOPUCTAEMO CIIOCTEPEIKEHHA.

bynosa pocnuHm.
Mam’aTaeTe Ha3BU YaCcTUH?

Posrasaemo 30BHIIITHI Oo3Ha-
Ku pociauH. DBigbmricts imgopma-
mii Mm OTPUMYyEMO B3aBIAKH 30pPY,
aje MOOIMOMiXKHMMH € TaKOM opra-
Hu potuky. CMak Ta 3amax icTiBHEUX
YaCcTHH, BiAIOBiZHO, MU OIIiHIOEMO 3a
JIIOTIOMOTOIO OPTaHiB HIOXY Ta CMaKy.

Y pocimH pO3Pi3HAKTL YaCTHU-
Hy, III0 3aHypeHa B I'PYHT, — KOPiHb,
Ta pO3TAIlOBAaHY HaJ HUM — IAariH.
KopeHi MoKyTh OyTH Pi3HUX KOJBOPiB
yyu Oyt 0e3bapBHUMU. BOHU CAyryIOTH
1T BCMOKTYBaHHS BOJAM Ta PO3UYMHE-
HUX y Hill pedyoBUH. SIKIIO B KOpeHi
HAaKOIMUUYIOTHCA TOKHUBHI  pEYOBU-
HU, BiH MOXKe OyTHM MTOTOBIINEHUM (AK
Y MOPKBU). ¥ci KOpeHi pocJaIuHU YTBO-
PIOIOTH KOpeHeBy cucteMy. IlopiBHsaTITE
KOpEeHEeBi CUCTeMHU NIIeHUIIi Ta MOPKBH,
300paskeHi Ha imrocTparrii!

Ilarin criaamaeTbea 31 crebIa,
JaucTkiB i Opyubok. Kpim Toro, mHa
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HBOMY MOMKYTh YTBOPIOBATHUCHA
KBiTKU Ta IJOIU.

CrebmoM IepeMilyIOThCA pe-
YOBUHU MidK pi3HUMHN YacTUHaAMU
pocamau. Crebia MOXKYTh OyTH
TpaB’AHUCTUMHU a00 IepeB’THUCTUMU.

JlueTkm — wuyacTMHHM IHaroHa,
y AKUX I BIJINBOM COHSYHOTO
CBiTJIa  YTBOPIOIOTBCA  IOKUBHI
peuoBUHU. [ IBOTO JIUCTKU O0Mi-
HIOIOTHCS PEeYOBUHAMU 3 IOBITPAM,
a TaKOK BUIIAPOBYIOTH BOJY.

JINCTOK MOMKe MaTHU UYepeliok
abo mpocTo cumiTu Ha credsi. JIucr-
KOBA ILIACTUHKA MOKe OyTHU CYIIilb-
HOI0O a00 IOAiJIEHOI0 HAa YaCTUHU.
IlornsHbTE HA JUCTKU 300paKeHUX
pocauH. IloBepxHSA JHCTKA MOXKe
OyTH TJIafieHbKOI0 a00 ONmyIIeHOIO.
XapakTep MOBePXHi JIMCTKIB MOKHA
OIiHUTH i 3a DOIIOMOT0IO0 30DPY, 1 Ha
IOTHK.

Heaxri 30BHIiITHIL O03HaKU
3PYYHO PO3TJIAJATH 3 BUKOPUCTAH-
HAM 30iJbITyBaJbHUX TPUJIAMTiB.
Iligz nymoro Ha 3BOpOTHOMY OOIri
JUCTKA mo0pe BUIAHO KUJIKH, II0
AKUX IIePeMINIyIOThCA PEUOBUHMU.
IlopiBHAlTE po3TalryBaHHA
JKIJIOK Y PiBHUX PoCJunH!

KopeHesi cuctemu nweHmui (1)
Ta AUKOI MOPKBM (2)

cyu,iana JINCTKOBaA MNacTnHKa

yepewok

KiMHaTHI pocnnHu, Wwo noxoasTb i3 Tponikie: ceHnoniaA (1) Ta MoHcTepa (2)
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

MunnkyBaHHA NUCTKIB: NipyacTe (1), nanbyacte (2), napanenbHe (3),
ayrose (4), Bunyacte (5)

Binsa ocHoBu nuCTKiB uacTo mo6pe BUAHO OPYHBKH. 3 HUX BHPOCTAIOTH
HOBi yacTuHY naroHa abo kBiTKu. KBiTKu (gKi € 0c0GJIMBO ITEPETBOPEHUMU
ImaroHaMu) PisHATHCA KOJbOpaMu, ()OPMOIO Ta PO3MipOM IIEJIIOCTOK. 3 Ya-
COM 13 KBITOK yTBOPIOIOTHCA IJIOAH, AKi1 TAKOMK MOMKYTh CyTTEBO BipisHA-
tucd. [1i yacTuHU POCIMHU MU IIie JOCTiIKYBaTUMEMO.

LU LT T LT LTI
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OnaHytlime noHamms

Znmunnnm

CnoctepexxeHHA O3Haka ®@akt OpraHuuyTTAa
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NMumaHHs Ona 3akpinneHHA mamepiany

1. Opran uyTTs, 3aBAAKK AKOMY MU BHU3HAUAEMO, II[0 MOPO3UBO € CO-
JIOTKUM:

A opras 30py

b opran cmakry

B opran cayxy

I' mrkipa Ta ii 4yT/JIMBIiCTH 4O TEMIIepPaTypu

2. fIke 3 HaBeJeHUX CIIOCTEPEIKEHD € (hakToOM?

A micnsa moBepHEHHSA 3 MOPO3Y Ballli PYKM BiguyBaioTh, IO 3 KpaHa
JJIA XOJIONHOI BOJY Teue TeIla Boja

b Bu fizere moB3 TeMHi KyIIli i BiguyBaeTe, 1110 B HUX XOBAETHCA 3Bip
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B Bu smoBuTe puby Ha cTaBKy i 6aunTe, 110 YaIIi XapuyoOThCA PUOOIO
I' «Puba morpebye Bogu», — KaXyTh TOMY, XTO 3’IB COJIOHOI pubu it

Xoue IInTu

3. HaBenits mpuriaagu TOro, AK JIOAMHA BCTAHOBJIIOE IEBHI SAKOCTL
JIOCJIiI}KYyBAaHOI CICTEMHU 3a HOIIOMOT'OI0 CBOIX OPraHiB UyTTs.

4. HaBefiTh OPUKJIAAA OOCHIAIB, ¥ AKUX He CJiJ IMOBHICTIO JOBipsaTH

HaIlIMM OpraHaM YyTTHd.

IIpuiagu, 110 POSIIMPIOIOTH MOMKJINBOCTI OPraHiB Yy TTSI.

Temu 015 062080peHHsA | BUKOHAHHSA

® Hasgimo HaM BecTUOyIAPHUI anapaT?

Ax 3a3uprnymu écepeduny opzanizmy?

Bynn-akuii :xuBuii opramisM Mae He JIKINe 30BHIIIHI O3HaAKM, a #
BHyTpimHi. K mocaigutTu OymoBy Ta pobOOTYy cepIiid JIOIUHNI, OCOOJIHBO

AKIIO IIe — IIe HeHapoA:KeHa Iu-
THHA, gKa IepedyBae B yTpobi Ma-
Tepi? ¥V mpuroni cTaHyTh CKJAIHL
MIPUJIAIN IJIS CIIOCTEePEKEeHb.

IIpukmamom € amapar yJb-
Tpa3ByKoBoi miarHocturu (Y3]I).
Ilix uyac Taxoro mJOCIig)KeHHS
Kpish TiJIO JIOJAMHU HPOIIYCKAIOTh
YABTPa3BYK, AKUU He cIpUUIMae
Byxo. Ileii ocobnuBuit mnpuiIan
MOJKe BiJcTelKyBaTH, SAK 3MiHIO-
IOThCA 3BYKOBi XBHJIi, CTUKAIOUNCH
i3 pisaumu opranamu. Ha ekpani
MOJKHa mobaumTu IixHIO OymZOBY
Ta BiJICTEKUTHU IOPYIIEHHA B IX
pobori.

Ha 3HIMKY BUOHO AUTUHY,

AKa CMOKUYe naJieub e o CBoro

HapOoOKeHHA



CKUJIbK MAKOTb TPUBATHU E E
CNOCTEPEXEHHA?
[=] %5

KNS.karazin.ua/5_Il_b/

Tuoscoenwv 6

Teopemuy4yHa YyacmuHa

Konun yac ma€ 3Ha4yeHHA

Cropouuda JIOAMHA, AKa HiKOJIU He OyBaJja B YKPalHCBHKIiN IIKOJIi, BU-
MMagKOBO IIOTpammja A0 Hel Ha mepepBi. HaBkojso ramip, yuHi cmiroTbed,
XTOCh OL3KUTDH 0 iganbHi. Ilepimauky rparoTh ¥ KJIaCUKH, I’ ATUKJIACHUKN
3afHATI ragKeTamMu... Yu 3MoKe HAIIl CIIOCTepirad mpaBUJIbHO YSIBUTHU IIPO-
Iiec HaBYaHHA HA OCHOBI JIMIITe OJJHOTO KOPOTKOUYACHOT'O CIIOCTEPEKEHHA?

Pe3ynbrati cnoctepexeHb YacTo 3anexaTb Bif Yacy IX NpoBefeHHA
Pisuuit yac Ta pisHa TPUBAJICTH CIIOCTEpPeKeHb NAIOTh MOMKJIMBICTH
mo6aumnTH PisHi 03HAKU HOCJIiIKYBAHOI CCTEMMU.
Bupan cnocrepexeHHA 3a TPMBaNicTIO B Yaci

Iloporoio 10 MIKOJIM BU CHITKHYJIUCA. YU € I 03HaKa BaIIoOro ILIAXY
Ba:KJIMBOIO? Barrre criocTepe:keHHs € BUIIAAKOBiCTIO un (haKTOM?
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Ilix yac mpoBemeHHs HAYKOBUX MOCJIAKeHBb BaroMe 3HAUEeHHSA Mae
TEPMiH CIIOCTEePeKEeHHs, IO BiAIloBiZaTnMe MeTi gocaimkenud. JIKIIo He-
00XigHO ommcaTH IIeBHUU CTAH O03HAKM, TO MU MOXKEMO BHKOPHCTOBYBATU
KOPOTKOYACHe cIocTepeskeHHsa. JacTo BOHO He IMOTpedye IIOBTOPEHHS.
Hanpuriman, HeoOximHO ommcatu (opMy JUCTKIB pisHMX pocamH. Mwu
MOXKeMo 3i0paTu repbapiii 3 IMCTKiB Ta BKa3aTH IIEBHi 10r0 03HAKI.

KosabopoBa rama ociHHbOTO JiuCTs Bpaskae! Ta um MoKkeMO MU JIHIIIE 3a
I[i€I0 03HAKOIO OIMMCATH POCJUHY? fIKi 03HaKMU He 3aeKaTUMYTh BiJ yacy
CIIOCTepe)XKeHb, a AKI — IpuUTaMaHHi JauIlle, HaIpuKJajg, oceHi? Dopma
JIUCTKiB He 3aJIe’KUTh Big mopu pokry. lyia Gepe3m xapakTepHuit pom6o-
MOAiOHMUIT JIUCTOK, MJIsI KIHChKOrO KalllTaHA — IaJIbUacTe PO3TaIlllyBaHHSI
JIUCTKIiB Y CKJIaJJHOMY JIUCTKY, a CKJIaJHUHA JUCTOK TOPOOMHU CXOMKUM Ha
mip’iny. A ochk Te, 10 B KJIeHA JIMCTOK CTA€ YePBOHUM, a B 1y0a *KOBTUM —
e iXHA ce30HHA 0COOJIUBICTE.

JIncTkn pepes, AKi MOXHa No6auMTV MOPYY 3 HAMMU.
3a AKMMM O3HaKaMV MOXHa HalKpaLle onucaTu IMCTOK?

Eranm mo:KoBTiHHA JHCTA AepeB MU MOYKEMO CIOcTepiraTu mij dgac
TPHBAJIOTO CIIOCTEPEsKeHHs.

3a AKMMHU O3HAKaMU MOXKHA IOLIJIATHA POCJUHYN HA Ipynu?

Hampukinmi cmocTepeskeHHA 3a JKOBTIHHAM JIMCTA MU 3a3HAUMMO,
IO JINCTS ONIAaJae — POCJUHA TOTYETHCA MO0 BUMH, KOJHU OiJBIIiCTH
JKUTTEBUX MPOIECIB Y Hill raJbMyIOThCA. 3a I[i€l0 03HAKOIO IX Ha3WBAIOTh
JIMCTOMIaJHUMU. A OCh sJIMHA Ta COCHA HAJEXKaThb M0 BiuHO3eseHuX. BoHn
He CKHJaI0Th XBOIO OJHOUACHO, ITiJl Yac JUCTOIany BoceHu. KokHa XBOTHKA
(Bumo3MiHeHUI JIMCTOK) OIMAajae y CBi#l uac, micyisg ABoX abo TPhOX POKiB
KuTTa. [le 103BoIsA€ TAKUM POCIUHAM POSIIUPUTHU IIOPY POKY, IPOTATOM
SIKOI BiZi0yBa€eThCcA YTBOPEHHSA MOKUBHUX PEUOBUH.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Yu e iHIIL 03HAKU POCJMWH, IO
BKa3ylOTh HA IPUCTOCYBAaHHA [0
pisaux ymoB cepenoBuina? Taxk,
BOHU IIPOSABJIAIOTHCA B Oy0Bi pisHIX
yacTuH pocauHu. HaBememMo Kinbka
mpuKJaniB. B omHOpiuHMX poCIMH
crebsi0 TpaB’AHUCTE, y OaraTopiu-
HIUX — TIepeBa’kHO 3JepeB’ dHiJje;
BOJHI POCJIMHH MAalOTh MOPOKHUHU
BcepenuHi crebJsia, mM00 TpuMAaTHCT
Ha IIOBEPXHi, a Ha3eMHi — «CKeJeT»
3 MIiITHUX BUTATHYTUX BOJIOKOH, IITO
YTPUMY€ iXHE TiJIO B IIOBITPAHOMY
cepemoBHUIIIi.
JINCTKM riHKro Ta BMLHI. 3 0gHOro gepesa ITi 0o3HAKM TAKOM JAIOTh MOXK-
BOCeHI MOXHa 3i6paTu inctki, JIUBiCTh Ki1acu(ikyBaTH POCIUHNA —

LLIO AO3BOMNATb NOBAYNTM 3MiHU IXHBOTO . .
. OOALIATHA 1X Ha TPyIU 3a II€eBHUMU
Konbopy. PocnnHum pi3Hi, a nposAsu

TXHiX O3HaK € nodioHUMM! O3HaKaMM.

TpuvBani pocnip)KeHHA CUCTEM HEXNBOI NpUpoAN

IMikaBicTh JfogMHU He OoOMeEsKeHa MOCJIiAKEeHHAMU KUBOI IPUPOIN.
3 maBHiX uaciB Jroou OUBUJANCA B HeOO I Bifs3HAUaU IIOJOMKEHHS Ta
pyx HebecHUX Tii. Im Oyio Bimomo, mo ITonadapHa 30pa He 3MiHIOE CBO-
ro MHOJIOMKEHHSI HPOTATrOM PoKy. BoHa BKasyBaJia HAIIpsaM Ha OiBHIY
MOPEIJIABIAM i MAHAPIBHUKAM y IYCTEJIIX.

Baromum KpoKoM y mOCIig:KeHHI HeOeCHUX TiJ cTajJo BiZKPUTTA
TeJIeCKoma — TMpPUJIany, IO A03BOJA€ HiOUTO HAaOGIM3UTU BigmaieHi
00’eKTH.

IlepimuMm copsaMyBaB TeJecKOIIl Ha He00 iTalilicbKHil yUYeHUH
Tanineo Tanineii, ofMH i3 3aCHOBHHKIB €KCIEPUMEHTAJLHOIO IIiAXOIY
B mpuponsununx Haykax. Ha mouatky XVII cr. 3aBgsaKu Teaeckomy I'a-
ginmesr mobaumB oKpemi 3o0pi Uymamnpkoro Illnaxy, KinbKa CymyTHUKIB
IOmnirepa, HepiBHy moBepxHIoO Micars, obepraunusa COHIIA HABKOJIO CBOEL
oci ToIro.

HogBi TexHoJIOrI HOCTiI)KEeHD 3aIIPOBAIMKYBAJINCS B JKUTTS HEJETKO.
3aBIsAKU CIIOCTEepe:KeHHAM HebOecHux Tinm [asineir 3posymis, 1o He
Conriie obepraeTbcsi HaBKOJO 3eMyi, a 3emyasas — HaBKogo CoHmsA. 3a
KHUTY, ¥V AKill 00roBopioBagucad JOKasy Ha KOPUCTh HOBUX IIOTJIAIIB,
BiH IIOTpPAIIMB IIiJ IIePKOBHUM CYyI — iHKBISHUIIiIO.
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lanineo Maninen (1564-1642) 3i CTBOPEHM HMM TEIECKOMOM

Ilix sarposor cyBoporo mokapanHs I'asmiseil 3piKcsa CBOIX IIOTJIAIIB
i BaKiHUYMB KUTTA X0Ua U I JOMAIITHIM apeliToM, aje, Ha IacTda, He Ha
paraTTi, Je craJoBaJId iHAKOLYMIIiB.

Ha kapTuHi iTanincbkoro »kunonucua KpuctiaHo baHTi «fanineo
nepeg pYMCbKOIO iHKBI3MLiEIO» MOKa3aHO CyA Hag HayKOBLIEM 3a AYMKMU,
Lo He BifnNoBiganu 3araNbHONPUHATAM Y TOW Yac



48 Tema 1. CTOCTEPEXXEHHS TA KITACU®IKALLIS

Tenmeckom cTaB BIAJNM BUHAXOAOM. 3 PO3BUTKOM TEXHOJIOTiHI HOro
BIOCKOHAJIIOBAJIN.

Teneckon «[a66n1» Ha opbiTi 3emni.
CBiTnMHY 3pobneHo 3 KocMiyHOro kopabnsa «AtnaHTic» y 2009 poui

CyuacHi TeJieCKOIIH AAI0Th 3MOT'Y PO3TJIANATH ¥ BUBUATH HE JIUIIIE HAIITY
CoHAYHY cUCTEMY, a I iHIITi 30pPAHI cuCTeMHU B HAITiN TAJIAKTHUIIL Ta TOCAMKHL
JJIA cIocTeperkeHb uacTuHu BeecBiTy. IIpuKaazom cyyacHOTO IpUIaay € Te-
Jeckor «['a00J1» , Ha3BaHWI Ha YeCTh aMePUKAaHChKOT0 aCTPOHOMA, AKUI BU-
BUAaB raJIaKTUKMY i TyMaHHOCTI B KocMoci. Vloro mepesara B TOMYy, 1[0 BiH Mae
BEJINKY KiJIbKiCTh TeXHIUHMX 3aCc00iB AJIS BiCcTe:KyBaHHA BUIPOMIiHIOBAaHb,
II10 HAAXOAATD Bii Pi3sHOMAHITHNX KOCMiUHMX 00’ €KTiB.

lanakTnka AHgpoMe[a, Lo po3TalloBaHa 3a 2,5 M/H CBITNOBUX POKIB
Bif Hawoi nnaHeTn. PoTo 3pobneHe Teneckonom «fab6»
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3anymenuir Ha opbiTy B 1990 porri, 1mei Teaeckomn, 3a IPOTHO3aMMU,
IIpaIoBaTUMe IIe TPUBAJIUR uac, npudausuo 1o 2040 pory. «I'a60i» mpa-
ITI0€ JIJIA TOCJTiTHUKIB 3 ycix Kpain. Byab-xTo, XTO 06T'pyHTY€E TOTPEOY y BU-
KopuctauHi «['ab0ay», i Bu y TOMy 4MCJIi, MOXKe CKOPUCTATHUCS IIUM TeJie-
ckomoM OeskormToBHO. Hampukinmi 2021 poKy B KocMoc OyJio 3amyIeHo
e MOTYKHIIMui Teneckon — «Jxxeiimc Be66» .

HocumimxeHHA 3a JOIIOMOI0I0 TeJecKomiB «I'abbi» Ta «Il»xetimc Be6o»
JoIoMAaraioTh He JiuIe 3po3dyMmitu OyaoBy miaHer CoOHAYHOI cucTemw,
rajJlakTHUK, YOPHUX MOip, TYMaHHOCTeIi, a U JOCIiJKyBaTH eBOJIOIiIO
BceecBity, #0ro BiK Ta HaIpsAMU PO3BUTKY.

AL A A A A AL AR AR RA RN RN
lonoeHi 0ymku

1,
w

® TpuBajmicTh IOCHiIKEHHS 3aJ€KUTh BiJ MOro MeTH.
SKIMo HeoOXiZHO BUMBHAUUTU CTAH O3HAKMU, MSOCJIITHU-
KU IIPOBOJATH KOPOTKOYACHE CIIOCTEPE;KeHHdA. Y pasi Bu-
3HAUEHHS 3MiH O3HAK MIPOTATOM SKOTOCH Yacy IIOTPiOHe
TPUBAJie CIIOCTEPEKEeHH .

® UYac, HeoOXigHHMI /s TPUBAJOTO CIOCTEPEKEHHd,
3aJICKUTD Bil MIBUAKOCTI 3MiH, AKi BUBUYAIOTh.

® ;14 criocTepesKeHHs MOKYTh BUKOPUCTOBYBATU IPUJIAH,
HaIIpUKJIanm, Tegeckoil. HayKoBi TeXHOJIOTiI B4OCKOHAIIOIOTH
i IIPpWJIaAX Ta POSIINPIOIOTE IXHi MOXKJITBOCTI.

L ARy
I

7/ &
Gy

lNpakmu4yHa yacmuHa

AK BU3HauaTn mety aocnigKeHHA?

Ilns BU3HAUEHHS TePMiHY JOCJiIKeHb ITOTPiOHO YiTKO chopMyTr0BaTH
oro MeTy. BuKoHy0OUM IpaKTUYHI poOOTH, B MOTJIA 3BEPHYTH yBary, Imo
OinbIIicTh 3 HUX 0(pOPMJIEHI 3a CX02K0I0 cxeMo0. Ha mepiromy Miciti cToiTh
MeTa JocJifKeHb. IIpo 110 K BoHa CBiguuTH?

MerTa gocCigKeHHA — Ile Pe3yJIbTaT, AKUHA MU CIIOJiBa€MOCh OTPUMATH
IMiJ Yac IpoOBeAeHHA NOCHiMKeHHsa. PopMyJIIOBAHHA MAae MIiCTUTH CJI0OBa:
«3HAUTU», «yCTAHOBUTHU», «IIOSICHUTU», «OOTPYHTYBATU», «PO3POOUTI»,
«moBecTH» ToIo. Ha mepmux Kpokax MeTy po0oTu (opMyJIIOBATME BUHL-
TeJib a00 BUNTENIbKA, ajle 3 YacOM BM HABUMTECA 3a3HAUATH i1 CaMOCTifHO.

49



50 Tema 1. CIOCTEPEXKEHHS TA KITACUDIKALLIA

Hasenemo npukianu.

Ilpuknad 1. PisnomaniTHicTb 3a6apBiIeHHA OCIHHBOI'O JIUCTH.

Ilsig mpoBeZieHHS TAKOTO MOCiIKeHHI HaM BUCTAUYUTDb OZHOT'O CIIOCTE-
pe:xenna. HeobxigHo oOpaTu yac, KOJM JIMCTA IIOUYMHAE 3MIHIOBATH CBiid
KOJIip Ta o0paTu pisHi #1oro BiATiHKH.

Mema 0ocnidrcenHAa: YCTAaHOBUTH Pi3BHOMAHITHICTD BiATIHKIB JIUCTKiB
0o0pamoi POCJIUHMU.

IlIpuknad 2. CocrepeskeHHs 32 3MiHOIO TeMIIepaTypU BOCEHU.
Ile nocmimkenns tpuBasne. Moro moTpiGHO IPOBOAUTH IIPOTATOM
TPHOX MIiCSAIiB, peTeJbHO OOpAaBIIIM Uac
BUMIipIOBAaHHA TeMIIepaTypu IOBiTpJ.
Ile nmoB’sA3aH0 3 TUM, IO BOCEHU BAEHD
OyBae I11e TOBOJIi TEILI0, a BHOYI MOKYTh
OyTu mepirri 3aMmopos3ku. Jljida mpoBegeHHSA
IIbOT'O JOCTiIKeHHs MOTPiOHO BECTH IIO-
NEeHHUK IIPUPOMIH.
Hanpuxkinmi pgocraimkenusa Oyne
MOXKJINBiCTb moOymyBaTu rpadik, IIMo
MOoKake HaIpAM 3MiH.
Mema 0docnidxcennsa: mocaiguTu
3MiHU TeMIIepaTypHu IPOTATOM OCeHi.

IlIpurknad 3. CriocTepeskeHHs 3a OCIHHIMU ABUINAMHU B JKUTTi POCIUH.

Ile mocaimxenHsa Te:xx TpuBaje. [lo HHOro MU MOXKEMO YBECTU 30KpeMa
U JOocHifyKeHHA 3MiH TemmoepaTypu. ¥ IIMOJeHHUKY IIPUPOAU, OKpPIM
0COOJIMBOCTEI IIOTOMM, IOTHMKHSA 3a3HAUAIOTh 3MIiHU POCJIUH — IIPOABU
ix migroroBku mo 3umu. IlikaBo, um moB’sA3aHi Ges3mocepenHbO HAIIPAMU
YV IBOX IIX CIOCTEPEIKEHHAX ?
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Mema 0ocnidixenHna: yCTAaHOBUTH 3B’ A30K MisK 3MiHAMU TeMIepaTypu

IIPOTATOM OCEHi Ta Ce30HHUMMU SABUINAMY B POCJIMH.

1y,
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OnaHylime noHamms

W

TpuBanicTb cnocrepexkeHHA MeTa focnigKeHHsA

N
A e T T T T TR

MumanHsa 0nAa 3akpinneHHA mamepiany

1. fIkuii 3a TpuUBaJicTIO BapiaHT AOCTiAKeHHSA MOTPiOHO 3acToCyBaTu

JLJISI OI[IHKY PiBHOMAHITTS NTaxiB ITKiJIbHOTO MOABIP’a?

A omHOpasoBa eKCKypcCis

B xKopoTKouacHe JOCJIiIKeHHA IPOTATOM OLHiel J00u

B TpuBaje mociaimiKeHHS IIPOTSATOM IIepioAy rHi3gyBaHHS
nraxis

' TpuBaje HOCTiIKEeHHSA IPOTATOM POKY

2. YKaXiTh BapiaHT KOPOTKOYACHOI'O JOCJIIiIKEeHHI:
A mpopoIlyBaHHS HACiHHS KBaCOJIi

B mocaimkeHHsa Oya0BY KIITHHMU IIiJ MiKPOCKOIIOM
B BuBueHHS eTalliB PO3BUTKY AOMAIIHBLOI TBAPUHU
I mocnimxeHHS MPHUCTOCYBaHb TBAPUH JiCY JO 3UMU

3. Homy Ba:KJIMBO HPaABUJIbHO OOMPATH TPUBAJICTH YaCy BUBUEHHS

cucteMm? HaBezmiTh mpuKJIagu MIaHYBaHHSA CIIOCTEPEKEHHS 3a CHUCTEeMaMU
HEXXHUBOI Ta JKMUBOI IPUPOAU.

4. O6epiTh MeBHe IIiKaBe AJIA Bac 3aBJaHHsa 3 BuBUeHHs npupoau. Chop-

MYJIIOITE MEeTy AOCTiIKeHHA, AKe BU MOTJIM O IIPOBECTH.

Temu 014 062080peHHs | BUKOHAHHSA

® fk BuHAlIeHHS MiKPOCKOIIA BIIMHYJIO HA PO3SBUTOK HayKu?



AKUMU MOXYTb bYTU

Tuoxcoenv 7 CNOCTEPEXEHHSA?
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TeopemuyHa YyacmuHa

3emnsa Kpyrna?

fAxa 3a ¢popmoro 3emna? Bu 3HaeTe, 1110 BoHA OAi0HA [0 KyJi. Aje uu
0aunyu BU Iie Ha BjaacHi oui? Hi...

CoouaTky Te, 1[0 3eMJsd Ma€ KYJsIcTy (popMy, 3pO3yMiJau BUeHi, AKi
HaBiTh HEe MOIJIM CIIOAiBaTHCS IIOAUBUTHUCA Ha HAINIy ILJIaHETYy 3 BiAcTaHi.
IToTim, y XX crouiTTi, ii B1acHuMu ounma mobaumiu KocMmoHaBTH. [[o peui,
POBIIOBiZAIOTE, IO Ie AY:Ke 3MIiHIOE CIIocTepiraua — BiH MOUYMHAE CIPUIi-
MaTH HaIly ILJTaHeTy AK equHe ITiJje...

[loBoni cknagHo By T CTOPOHHIM ClOCTepirayem, BUBYAOUM HaLly
naaHeTy, KoMK »KMBeLl Ha Hin

HoBoJii yacTo AKOCTi cucTeM, iX PO3BUTOK, IPUYUHU BUHUKHEHHSA
SIBUII] Ta IIPOIIECiB JIIOAUHA He MOKe IIPOCTEeKUTU Oe3nmocepenHbo. Ilomiomi
3HAHHA MU OTPUMYEMO 3 TOCBiYy iHITTUX JITOIEH ITi yac HaBUaHHA a00 CITiJI-
KyBaHHA.
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CnocrepeXeHHA HaoAWHLi YU B rpyni?

Te, AK MaoTh OyTH OpraHi3oBaHi cIOCTepe:KeHHs, 3aJIeKUTh Bix iX
MeTH ¥ 3aBJaHb. MUHYJIOro THXKHS MK OOTOBOPIOBAJIM, IO CIIOCTepirau
MO2Ke a00 KOPUCTYBATHUCS CBOIMU OpraHaMu UyTTs, a00 BUKOPUCTOBYBATHU
npuaagu. Te came cTOCYETHCSA BCiX AeTaiell MPOBENeHHA CIIOCTEPEKEHbD.

fAx cmocrepiraTu: HaoguHIL uM B rpynax? Koan gx...

Bn 6aumTe cnoctepiraya, AKnin potorpadye ANKNX TBAPUH?
BiH BMKOpUCTOBYE cneuianbHe CNOPAMYKEHHS, WOO 3aNMIIATUCA HEMOMITHUM...

dAKiio, HAIIpUKJIazm, Bac IiKas-
JISTh OCOOJHMBOCTI KHUTTA SAKOTOCH
BHUIY IITaXiB, MOXKJINBO, JOBEJIETHCA
oOpaTu Micie Ta yac, e BaM HiXTO
He 3aBakaTmMe Ta SKoMora Kpa-
e 3aMacKyBaTucsa. Bo m1o 6ijibIire
Jdofeii Oyme mopyd, TO OiJIBIIIOIO
Oye IMOBiIpHiICTB, ITTO XTOCh i3 HUX
3JIIKae O0’€KT IOCJIiIMKeHHS Ta
3pPOOUTH CIIOCTEPEIKEHHI HEeMOMKJIM-
BUMU.

¥Yrim, TpamiasoTbca U iHOI
Bunagku. Hampuriaan, ocTaHHIMI
poKaMHu OO HAIlol KpaiHm AiAIinm
nomupeHi B 3axiguiit €Bporri coiib-
Hi 3axomu JI0OUTENiB OpHiTOJOTiT
(Haykwu, 110 BUBYAE MTaXiB).

AMaTOPU-OPHITONOI CNOCTepiraloTb
3a nTaxamu. locBigyeHi cnoctepiradvi
MOXYTb HaBYaTX HOBAUKIB
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Y meBHi mHi He smIe (axiBIli, a ¥ IPOCTO JIOAU, IKi JIOOJIATH ITAXiB
i 6aXalTh JOIOMOI'TH B iX BUBUEHHI, IPOBOJATH CIILJIbHI CIIOCTEePEKEHH.
3aszBuuail pe3yJbTaTy TAaKUX CIIOCTEPe:KeHb PO3MIIYIOTh B iHTEpHETI Ta
pPOOJIATH TOCTYIHUMH AJIA BCiX, XTO iX BUKOPUCTOBYBATUME 3a/JIsI BUBUEH-
Hs Ta OXOPOHU NTaxiB.

CI'IOCTepe)KEHHﬂ 3a MUHYIUM

Hamri cmocrepeskeHHA MOMKYTh CTOCYBaTHCA He JIAIIIE TOrO,
o0 BimOyBaeThcA 3apas, a U chaigiB MuHyJInX noxii. CnoemiamicTu
y OPpUPOIHUYIN HAYIli, IIT0 BUBUA€E OyAOBY 3e€MJIi, — reoJorii — ITyKamTh
1 mocaimKyrTh BimmapyBaHHS ripcbKux mopin. Ile — wmicis, me ripebki
IIOPOJY BUXOAATDH HA TIOBEPXHIO.

Kosxen mrap, mo BugHO Ha (poTorpadii, yrsopioBaBca B MeBHUI Uac;
BUIITL IIAPW € MOJOJIIINMHU, & HUKUI — cTapminMu. 3a BIAMiHHOCTIMHM MixK

(MaxiBurHA B ranysi reonorii BUBYaE BifLLIapyBaHHA FipCbKUX Nopig

IIUMU IIapaMU MOYKHA AiTU BUCHOBKIB PO YMOBHU, 3a AKNX BOHU YTBOPIO-
BaJsucs. IHoai mapu JiesxkaTh PiBHO, a JEeKOJIU BeJIMUe3Hi CUJIM, IO 3MiHIO-
BaJIy IIOBEPXHIO 3eMJi, HaXWJIAJIM, IIepeBepTaJIn Taki mapu ado 30upaau
iX y CKJIagKuU.

Y mMuHyai yacu 3eMJII0 HAaCeJAJNHW iHINI TBADWHU Ta POCIAUHU, HiXK
3apas. sKuBuii cBiT MHHYJIOr0 BBUYae Hayka majeoHTtosoria. Illapu rip-
CbKHUX TIOPiJ MOMKYTb MICTUTU PEHITKU OPraHi3MiB pPi3HHUX UaciB, AK IIe
YMOBHO MOKa3aHO Ha ijtocTpartii.
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3BiCHO, NOCNIJOBHICTDb LWapPiB Yy 3€MHill MOBEPXHIi Ma€ iHLWWIA BUrNAL, ane B Hil,
AK MOKa3aHo Ha Uil intocTpadii, 36epiraloTbca cnign aaBHix enox 3eMHoT icTopii

ITo peui, MUHYJIOTO THKHSA MU 00TOBOPIOBAJIU CIIOCTEPEKEHHS 38 HEOOM.
IloBepHiThCA K0 poTorpadii i3 300parkeHHAM TraJTaKTUKU AHIPOMEIN.



56

Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Y mignuci mix ¢gotorpadiero ckazaHo, IO BificTaHb M0 I[i€l rajlakTH-
K1 — [IBa 3 IOJIOBUHOIO MiJIbIIOHY CBiTJI0BUX POKiB. Ile o3Hauae, 1110 ¢BiTJI0
mmrao go Hac Bix miel ramakturu 2 500 000 poxis!

Te, o Mmu 6aunMo Ha (POTO raJaKTUKU AHIpoMenu, BimdyBaocs ToIi,
KOJIM Ha 3eMJIi IOHHO 3’ ABUJINCS IIePIIi JIoau, AKi HaJleKaJ u I0 iHIuX,
Hi’K MU, BUIIB.

Ak gisHaTMCA NPO NPUYMHY TOrO, WO CNnocTepiraeTbcAa?

A0 MU MOKeMO IIOCh cIocTepiraTu 0es3mocepeIHbO, TO CIIOCTepPe-
JKeHHSA Ha3WBAIOTh MPIMHUM. ¥ TiM, yacTo Mu 6aUumMMO He caM mpoiiec abo
ABHUIIE, a JUuIlle Horo HacaigKu. AKIIo MU IIIyKaeMO IPUUYMHU TOTO, IO
BimOyJiocsi KOJIMCh, MU 3IiHICHIOEMO OIOCEePEeIKOBaHE CIIOCTEPEeKeHHS.
Came Takoio Moxxke OyTu poboTa KpuMiHaJicTa, SKUI HaMara€TbCsA
3’siCyBaTH MPUUYNHU 3JI0OUNHY ab0 HEIaCHOTO BUIAAKY.

PosrasgabMO IpuKIIans.

OxzHuM 3 HalHeOe3mMeUHIMMUX ABUIN € moxke:xka. Haitimosipxilre,
OinbIIiCTh 3 Bac 3HA€ OCHOBHI IpaBuja MOBOJYKEHHSA 3 BOTHEM:

® He MOXKHA T'paTHUCA CipHHMKAMH Ta 3alaJbHUUYKAMMK, CAMOCTiHiHO
po3BOAUTHU OaraTTs;

® He MOMKHA TpaTucAd JIETKO3aWMUCTHUMM pPeYOBUHAMH (CIIUPTOM,
racom, OEH3MHOM TOIII0);

® miporexHiuni 3acobu (OeHraJbCchbKi BOTHi, IeTapAu TOIO) MOJKHA
BUKOPHCTOBYBATH JINIIIEe B 0€3MeUHNX MIiCI[AX Ta B MPUCYTHOCTI JOPOCINX;

® [oTPiOHO YBaKHO CTEKUTH 3a €JeKTPUUYHMMU IIPUJIaJaMH, alKe
caMe 3aJuIeHi 0e3 HATJIAAY YBIMKHEHI eJIeKTPUUHI mpuUaaau HaluacTiIie
€ IPUYMHOIO ITOKEeK B OCEJIAX;

® 3a BUHUKHEHHS IOKeKi moTpibHo TemedoryBaTu 3a HoMepom 101.

K mpamiBHMKM HaA3BUUYAMHOI CHY:KO0M BM3HAUAIOTh HPUUYNHY
moskeski? 3asBuuail B ocesi Miciie 3aropAHHSA € HAHOLIBII VIIKOIMKe-
HUM. 3aJIe’KHO Big TmX 00’€KTiB, AKi BUABIAITL, — OILJIABJICHUH IpiT,
OILIaBJCHUII B3apAIHUI IIPUCTPiH Bix TeaedoHy, caim Bim saiimMmcTOl
PEYOBUHU TOIO — POOJIATH BUCHOBKH.

IMoskesxi TpamIAg0ThCA i B IPUPOSHUX CHCTEMAaX. |X IPUUMHY BU3HA-
YalOTh MOAIOHMM UYHMHOM: JOCIiMKYIOTh HAIPAM BITPY, IO CIPAMOBYE
PYX BOTHIO, BU3HAYAIOTh JIIAHKY, Oe BimOyJsocda saropamua. Ha xanb,
HalyacTillle IPUUYMHOIO 3aliMaHb € JIOJWHA: He3aralieHe Oararrtsd,
KMHYTHUH y CyXy TPaBy HeIOIIAJOK, irpu 3 BOTHEM, HaMarauHa II030yTHucsA
CYXHX POCJIHH YacTO IPU3BOAATH A0 MACIITA0OHUX IOXKexXK. YTiMm, iHOIi
MIOKeXK1 MOKYTh MaTH ¥ IPUPOIHI IPUUYNHN, HAIPUKJIAL, OyTH HACTiTKOM
yzapy OJMCKaBKH.
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lonoeHi 0ymku

® Oprawnisaiisa crmocTepeskeHb 3aJIeKUTD Bil iIXHiX 3aBIaHb
1 meTH.

® (Cnoocrepirau MoXe KOPHCTYBATHCSA CBOIMHM OpraHamMu
YyTTs, & MOKe BUKOPUCTOBYBATH CIIeIiaIbHI TPUIAIN.
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lNpakmu4yHa YyacmuHa

AK cTaBUTN 3aBAAHHA BOCNIAXKEeHHA?

IlomepegHBLOTO TUKHA BU BUMJIKCA (DOPMYJIIOBATH METY AOCTiIKeHHS.
Ilns mocATHEHHA MeTHU Heo0XiTHO 3po0UTH IIeBHI KPOKY — BUKOHATH IIeBHI
3aBIaHHA.

IInsa ¢opMmyJloBaHHA 3aBJaHb MOKHA BUKOPUCTOBYBATHU Ji€cJioBa
8U3HAYUMU, CHOPMYAIOEAMU, 6CMAHOBUMU, 00T DpYHRMYEAMmu TOIIIO.

Hanpuknan, Hac samikaBuiam OPUUYMHU IIOXKEXK, IO Yac Big dacy
BimOyBaroThCcsa B Jicax YKpaimm. Metoio mociaimxenusa Oyae 3’ sACyBaHHS
MIPUYNH BUHUKHEHHS JIICOBUX IOKeK. [IJIg MTOCATHEHHA IMOCTaBJIEHOI MeTHU
MOTPiOHO BUKOHATY TaKi 3aBJaHHA:

® BU3HAUNTH TUII JIiCiB, y AKMX HaNUACTiIIe BiOYBAIOTHCA IIOMKEIKi;
® BU3HAUNTH IIOPY POKY, KOJU I0KeKi BUHUKAIOThL HalluacTiiie;

® 3aMPOMOHYBATHU 3aXO0AM 3aII00iraHHA JiCOBUX IOMKENK.

Yu Mo:keTe BU 3aBAAKM CBOEMY JJOCBiZy ab0 MIJISXOM ITPOBEEH-
Hsa 0e3lmocepeqHbOTO MOCHiMKeHHS BHKOHATH IIOCTABJIEHI 3aBHaHHA?
Hamnesno, Hi... Ilig yac 3’sicyBaHHA OPUYMH BU IIYKaTHMeTe iH(opMAaIliio
B IOBiJHMKAaX, iHTEepHETi, OyaeTe COIIKYBaTHUCS 3 YUUTEJEeM Ta 6aTbKaMU.
Ile — BapiaHTu ommOoCepeIKOBAHOT'O CIIOCTEPEKEeHHS.

HaiiimoBipmimie, mig uyac @TOmIYKY B iHTepHETI BaM [JOBeJeThCS
IeperJiagaT Bifieo Ta CBiTIMHY i3 300paKeHHIM JIiICOBUX IIOMKEXK, CIyXaTh
CBigueHHA oueBUAIiB. BuHNKHe moTpeda B OI[iHIOBAHHI AKOCTi OTPUMAHUX
IaHUX: AKil iHpopmarii BipuTu, a akin — Hi.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Aki 3 mamamux Bigmosizeit OyAyTs, KopucHuMu? fIKi — gaoTh
MOYKJINBiCTL BUKOHATU IOCTABJICH]L 3aBAAHHA HAIIIOIO JOCHiIKeHHa?

Pe3ynbrati, oTprMaHi y BignoBifb Ha NOLWYKOBWUI 3anunT
LLIOAO NICOBOI NOXKeXi
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= z
= Onanylime noHamms =
= Feonorin =
= NManeoHToNOriA =
= Mpame cnoctepexeHHA =
= OnocepeaKkoBaHe CMOCTepPeXeHHsA =
= 3aBAaHHA gocnigKeHHA =
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MumaxHa 0nA 3aKpinneHHA mamepiany

1. dKi 3HAHHSA BU MOXKeTe OTPHMMATH B 5 KJaci JiuIle IIJIsSX0M OIIoce-
PEIKOBAHOTO CIIOCTEPEIKEHHA?

A Ha TepuTopii YKpaiHnu MeIlIKaJay BUKOIHI MOJJIOCKH aMOHITH

b kit mosfoe Ha mITaxiB

B BiTep posgmyxye mosym’s 6araTTa

I’ semuieTpycu BUHMKAIOTH BiJl 3iTKHEHHSA JiJIAHOK 3€eMHOI KOpH

2. Ha axuii HoMep IOTPiOHO TesiepoHyBaTH B Pasi MOMKeEKi?
A 101 b 102 B 103 I' 104

3. IIpo AKi HaBUYKY BUKUBAHHA BU Ji3HAIUCA Biji TePOiB IPUTOAHUIb-
KUX KHUMKOK, (PiIbMiB?

4. ITpumycTiTh, 1110 came JOCIiIKYIOTh IO, 300pakeHi Ha ¢hoTorpadii.

o 3aedanns 4

Temu 0114 062080peHHs | BUKOHAHHSA

Axumuy MmaTh OyTH Ail JIOOWHM, IT0 TOTPAIINIA B IIOKEKY B JOMIBII,
y Jiici, B cremy?
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Ax noéodumuca 6 dukiii npupodi?

WKuBa mpupoza mopyu 3 HaMu — HeCKiHUeHHe IKepeJsio BiJKpHUTTiB.
CroocTepekeHHsS 3a Hel0 MOXKYTL Hac 0arato uyomMy HaBumTH. AJe 11100
BECTH CIIOCTEPEKEHHsS B IIPUPOAi, BaAM MOTPiOHO AOTPUMYyBaTHUCA KiJIbKOX
IIPOCTUX IPaBIUII.

fAxr1mo Bu mepedyBaeTe B JIici, y 1MoJIi, HABiTh HA IPUITKIIBbHIA FiadHII,
He 3a0yBaiiTe, III0 BU — T'OCTi, a He rocmoxapi. He saBakaiiTe pociuHaM
i TBapuHaM, AKi BaM TpPaILIATLCA, JKUTHU CBOIM KUTTAM. He ranacyiite, He
BMUKAaNTe TOJOCHY MY3UKY, a Kpallle YBa*KHO IIPUAUBIAATECST Ta IIPUCITY-
xanTeca 40 TOTO, IO BAC OTOUYE.

3pobiTh TaK, IMOO IicJsg BaIOr0 Bi3UTY He BaJUINNJIOCHL CMITTA I
nmosmamaHux rijnok. Hexaili wmicie, AsKe BU BiABigayiu, He CcTaHe TipIIuM,
Hi’K OyJIO IO BAIIIOr0 IPUXOAY. 3aTpaThTe TPOXHU Yacy i mpubepiTh cMiTTA,
3aJuIIeHe KIMOCh iHIIIM!

He 3abyabTe 3ammcatu abo 3aMaJIlOBaTA Te HOBE, IO BU MO0AUMJIN i
Yac CIIOCTePEeKeHb.

u moxcna cnanroseamu onane rucmsa?

BaraTo xT0 3 Hac 3BUK 30MpaTH B KYOU ¥ HAJUTHU OIaJie JUCTA. 3amax
IUMY CTaB 3BMYHOIO IIPHMKMETOI0 HAIIOI OCeHi. YTim, cJig HaragaTu, IO
CIaJIeHHsA JUCTS 3a00poHeHe, a 3a PO3MAJII0BAaHHA O0araTh y MicTax HaBiTh
craryioTh mrpad. Taky cyBopy 3a00pOHY IOSICHIOIOTH THM, IO B JIIOJIEH,
K1 CTpaskKJaloTh Ha 3aXBOPIOBAHHSA OPTaHiB AUXAaHHS, IUM MOXKEe CIIPUYHU-
HUTH HAIaja XBOpoOu. ¥ BeJIUKUX MicTax, mo0Jam3y aBTOMOOLIBHUX HOPIr
a00 3aBO/IiB HA JINCTA JePeB IOTPAILIAIOTD PisHi IKigInBi peuoBuHM. [loTiM
JepeBa Iie JUCTA CKUAAIoTh. [Iig yac cnasoBaHHA CYyXOTO JUCTA IIKiIINBi
PEYOBUHU 3HOBY IIOBEPTAIOTHCA B MOBiTPsI!

Oco6simBy HebOe3IeKy CTAaHOBUTH CIIAJIOBAHHSA CYXOTO KapTOILIAHO-
ro O0ammias Ha ropojgax. AiKe B HbOMY MOIJIM HAKOIUYUTHUCA OTPYTO-
ximMikaTm, AKMMU OOPOOJIAIOTH KapTOILIIO AJA 3aXWCTYy BiJ IMKiZHUKIB
(HampukJIazm, KoJopaachbkoro :kyka). Crape Oammins, adu He MIOIIMPIO-
BaTHU IpuOHiI 3aXBOPIOBAHHS POCJNH, MOTPiOHO 3i0paTu B OJHOMY MicIli i
3akomaTu B 3emJio. OmaJje JuCTs cJif 3aKoImryBaTu abo 30upaTtu B KyIu, e
BOHO IIEPErHUBATHME, Y BUBO3UTHU 3a MEXKi MicCT i cermil.



LL|O0 HEOBXIZAHE AnA

Tuscoensv 8 BUMIPIOBAHHA?

KNS.karazin.ua/5_Il_d/
Teopemuy4yHa YyacmuHa

Benukuin ym maneHbKun?

YaBite cobi, 1m0 Kamepa op0OiTaJbHOI CTaHIII UM CYOyTHUKA
da(hikcyBasa KaMiHb, AKWH PyXaeThbcA B KocMiuHOMY IpocTopi. Ilopyu
3 HUM HeMae Hivoro. Ileit Kaminb BeTUKUHA um MaJieHbKUI? BImsbKo 10
Hac abo gaJyieko Big Hac? Uu Mmoxkemo Mu 0e3 BifIoBigHOr0 00JIafHAHHA «HA
OKO» BUBHAYUTH MO0 po3mipu?

Y NOpoOXKHeUi KOCMOCY PYXa€TbCA KaMiHb, 3a AKMM — Aaneki 30pi,
a NOpyY HEMAE HiYvoro...

CrpaB:kHi po3mMipu KaMeHs HeMOXKJINBO BUSHAUNTHU TOMY, III0 HAM He-
Ma€ 3 YUM HOro mopiBHATU. BumiproBaHHA — Ile TOPiBHAHHSA 31 3pa3KOM.
A K110 *KOIZHOTO 3pasKa HeMae, 1110 poouTi?

A Temep yaBiTH, 110 B Hac 3’ABUBCA 3Pa30K: IMIPUIYCTiMO, O I[HOTO
KaMeHdA HaOJIM3WIacA JIOAUHA — aCTPOHABT Y cKa(aHpi, AK Iie IoKasa-
HO Ha HACTYIIHIiH igfocTparlii y ABOX PisHMX BapiaHTax. 3po3yMiJjo, 110 Ha
MepIIii igrocTparii KaMiHb HEBEeJIUKHH, a HA APYTiid — Iie BeJnKa OpuJa.
Mu mopiBHAAM KaMiHb 3 JIIOAWUHOIO, i IOT0 PO3MIipHM CTAJIH AJIS HAC 3PO3Y-
MiJIuMu.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

LLloiHO Nopyu 3 KameHeM, Lo Hac LikaBuB, 3'ABMBCA aCTPOHABT,
i M1 3MOTNIN OTPVMATK BiANOBIAb HA HaLLE 3amnuTaHHA

JliopnHa — mipa BCix peuen

HalinpocTilumm cnoco6om BUMIPATU PO3Mip AKMXOCb MOBCAKAEHHNX
peuen € iX NOPiBHAHHA 3 YaCTUHaMM NIIOACbKOro Tina

IlizHarouu cBiT, JIIOAMHA IIOPiBHIOE TE€, 3 UMM CTUKAETHCA, IIEPII 3a BCe
i3 camoto coboro. He nuBHO, 1110 6araTo Mip JOBKUHU, BUKOPUCTOBYBAHUX
y PidHUX KpaiHax, IOXOAATh BiJl podmipiB jioackkoro tina. Hanpurkaan,



TuxoeHb 8 WO HEOBXIAHE ANA BUMIPIOBAHHA?

HAIITi TpeJKN BUKOPUCTOBYBAJIU TaKi Mipu TOBKUHU, AK JiKOTH (BicTaHb
BiJ JiKTHOBOrO cyrjio0y PYKM 0 KiHIIiB maJbIliB), cakeHb (BiZcTaHb Bif
KiHIIiB ITaJbIliB PO3CTaBJIEeHUX PYK), KOCUM caskeHb (BiAcTaHb Bim KiHIA
MaJbIiB PYKHW OO0 KiHIIiB majbIliB HOru). A och MemKaHIi AHIIii BUKO-
puctoByBanu ApxA i Gyt (mam’sTaere, K MEpPeKJaJaeThCsA aHTJIINCHKe
foot?).

Bu posymiere sHaueHHA (hpasu «KOCHUH cakeHb y miredax» ? SIK MoKHa
BIIEBHUTHCHA, 1[0 KOCUH Ca’KeHb OiibInii 3a npaMuii? YTiM, y BeJUKOi 3a
pPO3MipoM JIIOAUHY IPAMUN casKeHb (TOM, 110 «y IJIeUuax») Mir OyTU TaKUM
caMUM, AK KOCUH y 3BUUANHOI JTIOAUHU. 3PO3YMiJIO, II0 IIe — XapaKTepuc-
THKa OoraTupH.

A aKmo JiKoTh, cakeHb Ta (PYT PisHiI B PisHHX JIOAel, K MOYKHA
mnmepenaTu pesyJbTaTu iHImN sgoamHi? K OyTm, HanpukJaazm, yuHeBi abo
VUEHHUIII II'ATOTO KJacy 3 posMipaMu, MEHIINMH 3a PO3Mipu IOPOCJIOi
giopuunu? I, 1o peui, Ak BuMipATHu Bigcrauns g0 Micaia ado posmipu aToma,
110 HeIIOPiBHAHHI 3 JIIOAMHOI0?

CraHgapTHi ognHMLi PisMYHNX BeNNUYNH

BigmoBizk Ha mocTaBJieHI nuTaHHA MA0BoJi 1mpocta. IloTpibHO
IOMOBUTHCSA IIPO CTAaHAAPTHY (3aTBepAKeHy, CILJIbHY IJA BCiX) Ooam-
HUII0 OOBXWHU. [loTpiOHO BWKOPHCTOBYBAaTM HeE JIMINE caMy CTaH-
IapTHY OAMHWUIO, a ¥ ImoximHi Big Hel. IK Bu 3HaeTe, y HAIIii Kpa-
imi, AK i B 6araThbox iHINUX, OAUHUIIEIO NOBKUHU a00 BimcTaHi € merp.
HaitimoBipHimie, y Bac € CaHTUMeTpOBA JIiHiliKa; HA Hill HaHeCeHi To3HaY-
KU, I110 JOPiBHIOIOTH CAHTUMETPY — COTi#l yacTuHi MeTpa. Pirypu, AKi Bu
MaJIIOETE B 30IINTaX, BUMipPIOIOTh V canTuMeTpax. Tucsauya MeTpiB — Iie
onuH Kimometp. Ilya OGinbImocTi 3 Bac KijJlomeTp — 3pyYyHa OAWHUIA AJIA
BUMIipIOBaHHS IIIAXY MiK JOMOM Ta IITKOJOIO.

IMiamerp Ha#mpocrtimmoro atroma — artoma [imporeny (Bomuio) —
craHoBuTh mpubausao 1/10 000 000 000 metpa, BimcTanb Bix 3emui mo
Micang — 384 400 000 meTpis!

Pisui oxgmunmi ¢ismuyHmX BeJIWYMH HOB’sA3aHiI ogHA 3 omgHOI0. Hampu-
KJIaJ, 3TiTHO 3 CYyYaCHMM MiKHAPOJHMM CTaHIApTOM MeTpa, MeTp —
Ie BigcTaHb, AKY CBITJIO, IO IIOIIMPIOETHCA B IIYCTOTi, IPOXOAUTH 3a
1/299 792 458 cexyuau. OguHUIA BUMipIOBaHHS MOBKUHU IIOB’sA3aHa
3 OIMHUIIEI0 BUMipIOBaHHA Yacy!

CroemmiaysibHi yCTaHOBM CTEXKATh 34 BiAMOBIAHICTIO 3acO0iB BHMipIOBAaHHS
CTAaHZAPTHUM ONUHUIIAM. ¥ ABITH c00i: XTOCh MAa€ CTEKUTH 3a THUM, II100
IMO3HAYKH Ha BaIIii JiHiiini Bigmosigaaiu MiszkHapoJHOMY CTaHZAPTY MeTpal
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Y moxke BuMiploBaHHA 6yTi aGCONIOTHO TOUHUM?

Ha xanb, #i. Byab-aKe BUMipoOBaHHSA A€ JUIIe OiJbIII-MeHIII TOUHY
OI[iHKYy TOTO, IO BUMipioioTh. Hampukiaan, Mu XoueMO BUMipATHU 3PiCT

JIIONVHN.

BuMipioBaHHSA 3pOCTy AUTUHN

Moro MosXKHa OI[IHUTH «HA OKO» —
OOAUBUTHCSA HaA JIOIUHY, IIOAYMKH II0-
piBHATH Ii 3 iHIIOIO, 3PicT AKOI HaM
BigoMmuii, i mpumyctuT:u Iii BHCOTY.
e HeTOouHUI miAXix, Xodya AOPOCIY
JIOAWHY B3POCTOM 3 IIiBTOpa MeTpa
XTO 3aBTOJHO OIIiHUTHL AK HEBUCOKY,
a 30 IBa MeTpU — fAK BHUCOKY. Brim,
3 TOUYHICTIO IO CaHTHMeTPa B TaKUM
CIIOCi0O 3picT BUBHAUUTHU HE BAACTHCS.

Mo:xHa TOIpPOCUTH JIIOAWHY  ITi-
IiATH [0 HAKJEeEcHOI Ha CTiHy JiHIAKMN
1 BUBHAUMTH, HABIOPOTU AKOI IIO3HAUKU
OIIMHUTHCA MaKiBKa roJsiosu. Ile Tounimmuii
cmocib, xoua 3a ¥Oro JOIIOMOIOIO JIETKO
noMmuauTucs Ha 1-2 cautumerpu. Kpaiie
IOKJIACTH Ha TO0JIOBYy BHMipOBaHOIL
JIOAWHN KHUKKY, BUPIBHATH ii IIOBEPXHIO,
3po0UTH MO3HAYKY Ha CTeJi I BUMIipATH
PYJIETKOIO BiJicCTaHb BiJ HiJJIOTH 4O MiTKH.

IIle TouHimwuit pesyabTaT MU OTPUMA-
€MO, SAKIIO BUKOPHUCTAEMO CHeIliaJbHUHA
pocToMmip, SIK Ha ijgrocTparii.

IIix yac OyAb-IKOTO BHMipIOBaHHS

He MOKHAa H030yTHCA MOXMOKM — BifXMJIeHHS Pe3yJIbTaTiB BUMipIOBAHHSI
BiJi CIIpaB’XHBOT'O 3HAUeHHA BuMiproBaHol BeauumHu. Ile He mpocTto mo-
mMuaka. IloMmuaka mig yac BUMIpIOBAHHS TEXK MOMKJINBA: HAIIPUKJAL, BU
MMOAUBUJINCSA, IIT0 pocToMip mokadye 150 canTuMeTpiB, a 3amucanu (Imo-
MuakoBo) — 130. Tak 6yBae. A moxmOKa IOB’A3aHa 3 THUM, IO HaBiTH
SAKIIO pocToMip mokasye 150 cm, 3picT J0AMHM, AKY BUMipIOIOTH, MOKe
OyTH meIo MeHIINM abo meIno OiJbIINM, i MOMKe HaBiTh 3MiHIOBATHCA Bif
TOr0, AK BOHA CTOIThH 1 HACKiJIbKM BOHA BTOMJIEHA.

He smumie pisui mpunagu 3a6e3neuyioTs pisHY TOUHICTHL BUMipIOBaHHS.
PisHi grogm MOKyTHh OTpMMATH Pi3Hi pe3yJbTaTd HA TOMY K CAMOMY
IIPUJIaTi, SKIITO0 BUKOPUCTOBYIOTH MOTO AEIO I0-pisHoMy!
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Iy,

® BumiproBaHHS 0yAb-uoro motrpedye MOpPiBHAHHS HOTO 3i
3pa3KoM.

® [Iepuri mipu moBKUHU Ta BifcTaHi O0yJiu OB’ A3aHi 3 JIOf-
CBbKMM TiJiIoM. 3apa3 A5 BUMipIOBAaHHA BUKOPUCTOBYIOTH
CTaHJAPTHI OAMHUIN (Pi3BUUHUX BEJIMUYNH, IPUKJIALOM SKUX
€ CTaHIapPT JOBKUHU — METp.

® 3a 0yab-sIKOro BUMipIOBaHHSA HEMUHYYOIO € MOXNOKA —

BiAXMJIEHHA Pe3yJbTaTiB BUMipIOBaHHSA BiJ CIIPaBiKHBLOTO

3HaYeHHA BUMipIOBAHOI BEJIUYUHU.
/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\
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3anuc i HapaHHA pe3ynbTaTiB BUMipIOBaHHA

IToBoJIi WacTO MOBOAUTHCSA ITPOBOAUTH BUMIPIOBAHHA I'PYNU AKUXOCH
06’ekTiB. K fioro opramidyBatu? fK momaTu pe3yJbTATH BUMipIOBaHHSA
B TAKOMY BUTJIALIIL, 11100 IX J€eTKO 3po3yMinm iHImi omgmn?

Hampuriian, moTpibHO BUMIpATH 3picT YyYHIB Ta YYEHHUIIh BaIlloOTO
KJiacy. 3po0uTu Iie MOXKHa B PidHi crmocobu: 3a JOIIOMOTOIO JIiHIAKM Ha CTi-
Hi, KHUTU Ta PYJIETKH, pocToMipy Tomro. I[y:Ke BasKJINBO, 100 B poOMIN
Ile OJHAKOBO AJdA Bcix! 3ajieskHo Big o0agHaHHA i c1oco0y BUMipioBaHHSA
BU MOJKeTe OTPHUMATH PidHi pe3yJbTaTH.

fAx samoTyBaTH pes3yJbTATH BUMipOBaHHS? MoKHa IpOCTO 3amucaTu
nudpu yepes KOMY B pPanoK. Hampukian, Bu BUMIPIOBAJU YUYHIB Y TOMY
MOPAJIKY, B AKOMY BOHU ITiIXOAWUJIM, a IIOTIM BUPIIIWJIN IOPiBHATU AaHi
XJIOMMYUKIB 1 AiBUaTOK. ¥ TaKOMYy pasdi BU MOKeTe MepeIyTaTu, ne 4Yui
naui. Tomy Kpairie sanucaT pe3yJIbTaTy BUMipPIOBaHHA Yy BUTJIAMI TaOIUITi.

Tabauysa 1 Pesynvmamu eumiproéanna 3pocmy
IMm'a CraTb 3picT, cm
IBaH Yy 143

Conowmis K 140
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

A gk momaTy iHIIUM JIOAAM Pe3yJabTaTH MTOCTiIMKEeHHA 3POCTy YUHIB Ta
YUeHHUIIb y Bamromy KJaci? IToBiqoMuTu KOKHY OTpUMaHy IIU(PY OKpeMo?
A Bu 3Morau 6 HAOUHO YABUTHU CO0i, CKiJIBKM BHCOKHX, a CKiJIBKH HU3L-
KUX YYHIB y KJaci mpocTo 3a mudpamu? 3BicHO, MOKHA O0UNCIUTH CEpPe]-
HE 3HAUYEHHS IJIS OiBUATOK i XJOMUMKIB i1 moBimoMuTu cepenui maui. Aue
IIPY I[bOMY BTPAYAETHCS YABJIEHHS IPO Te, HACKIIBKY Pi3HOMaHITHUMH 3a
3POCTOM € YUHi.

OnuH 3 HaOIHHUX CIIOCOOIiB HAOUHO IIepefaTH Pe3yJIbTATH HOCJIiIKeH-
HA — BHUKOpHUCTaTH Aiarpamy. Jliarpama — Iie PHUCYHOK, IO IOKAa3ye
CHiBBIIHOIIEHHSA Mi¥K JOCTIMKYBAaHUMM O3HAKaAMU.

Y Haromy npuKJaazai moTpibHO MoKasaTu 3B’ A30K MisK 3pOCTOM, CTATTIO
Ta K1JbKICTIO YUHiB MEeBHOI cTaTi, 10 MAlOTh IIEBHUI 3PiCT.

Ilomupenuit Tunm pgiarpam, 10 po3B’aA3ye moxiOHI B3amaui, —
ricrorpama. IIlo6 moOyxyBaTu ricTrorpamy, 3HAUeHHA IIEBHOI O3HAaKU
po30uBalOTh Ha OKpeMi BiaTuHKM (giamasomm), K Ie 3po0JIeHO
B Tabsauiri 2. [Tawi moTpi6HO MOMiUNTH KiIbKicTh 00’€KTiB, 1110 HAJIEXKATD 10
KOKHOT'O TaKOT'O BiITHHKY.

Ha axy KinbKicTh BiATMHKIB il po30uBaTH Ty 03HAKY, SKy MU BHBYa-
emo? BaskaHo mibpaTu BiATMHKH TaK, I100 M0 OiJBIITOCTI 3 HUX IIOTPAILIAIO
KiJbKa OKpeMux 00’€KTiB (y HAIIIOMY BUIIAAKY 00’ €KTH — IIe YUHi).

Tabauya 2 Po3snodin yunie 3a 3pocmom

3picT, KinbkicTb KinbkicTtb
™M LiBYATOK XNIONYUKIB

130-139
140-149
150-159
160-169
170-179

KinbKicTs 06’€KTiB Ha TicTorpami 3a3BrUaii MOKa3yoOTh 3a JOIIOMOT'O0 BH-
cotu cToBuuKiB. Hampukiaz, pesyabTaTu JOCTiIKEeHH, AKe MU 00rOBOPIO-
€MO, MOYKYTb OyTH BifoOpasKeHi Tak, AK Iie 3po0JIeHO Ha HACTYIHIA CTOPiHITi.

Basxano, 11106 Bu He Jiuiile HaBYUJINCA OyAyBaTH ricTorpamMu, a i ymianm
iX «umratTu» — posyMiTu 300parkeHy Ha HuxX imdopmarito. Hampuriman,
YCTAHOBiTb, AKUI 3PiCT MAIOTh OLJMBIIICTD AiBYATOK i GiJIBIITiCTD XJIOMUNKiB
Ha it ricrorpami. fIka rpymna BuIia — HaluucJeHHillIa rpyma AiBUaTOK
uy HaliumcjeHHima rpymna xjaomuukiB? He 3abyBaiiTe, 1110 B iHIITUX KJacax
pesyJbTaT Mo:Ke OyTu iHmum!
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licTorpama po3noginy y4HiB NeBHOro Knacy 3a 3p0CToM
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MumaHHa 0na 3akpinneHHA mamepiany

1. fIxka 3 mepeiueHNX OAUHUIIL JOBKUHYU € HANOiIBIIO0?
A minzimerp

b kimometp

B canTumetp

I' metp

2. fAxuii npunan IpU3HAYEHO IJIA BUMiPIOBAHHS TOBXKUHI?
A Baru

b pynerky

B roguuHUK

I' repmomeTp
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

3. fIxky BimcTaHb BU moJjaeTe mig yac moporu go mroau? Ha aki erann
a00 yvacTMHE MOXKHA posminuTu Bam nuigx? OmiHiTe BigcTaHb, Ky BU
J0JIa€Te Ha KOYKHOMY eTalli.

4. 110 BUMipI0IOTh 3a JOIIOMOTO0 JIiHi iK1 ? 3aBAAKM YOMY I1e MOKJINBO?
OnuiriTe, IK caMe MOKHA 3a JOIIOMOIO0 JIiHIHKY BUMipATH ab0 IOPiBHATH
MAacy IIeBHUX MPeIMeTiB?

o 3a6danns 4

Temu 0N 062080peHHs | BUKOHAHHA

Posmipu pisHMx 006’¢KTiB Ta pisHi BiAcTaHi BUMipIOIOTH pPi3HUMU
crmocobaMu Ta 3 BUKOPUCTAHHAM Pi3HUX OAUHUIIL NoB:KUHU. Yomy? Hase-
IiTh MPUKJIAAN BUMipIOBaHb HOBXKUHMU, IO POOJATH PiBHUMHU CIIOcO0aMu,
Ta MOSICHITH, YOMY BUKOPUCTOBYBAaHi CII0CO0U € 3DYUYHUMU.

Ax npupodnuui Hayxu donomazanu
cmeéoproéamu emanion mempa?

Bynb-axii mepsxaBi HeoOXiHO BUKOPUCTAHHA OTHAKOBUX ONUHUIb. ¥ -
BiTh c00i, AKWIA BILJIMB HA TOPTiBJIIO, OIOJATKYBAHHA TOIO MaTHUMe BUKO-
pucTaHHA pi3HMX Mip y pisHuUX yactmHax Kpainu! 1100 yHUKHYTU TaKuX
rpo0JeM, MoYajyu BUKOPUCTOBYBATH €TAJOHM (3pasKy) OAUHUILL (hi3BUUHUX
BEJIMUMH.

IlikaBy icTopiio IlepeTBOpeHb IIPOMNIOB eTajoH MeTpa. Ilepmmum
eTaJOHOM MeTpa O0yB MaATHUK 3 OJHOPiHOI PEUOBMHU, AKUI IPOXOAUB
3 OJTHOTO KPAaiHBOTO IIOJIOKEHHS B iHINIE 3a OJHY CeKYHAY. Takuit cmocio
BUBHAYATH OAUHUITIO JOBXKUHY OYB HACIiIKOM YIOCKOHAJIEHHI MaATHUKO-
BUX FOAMHHUKIB. I[a oguHUIIA JeTKo mpuiiMaiaca, ToMmy 1o 0ysa 0J113b-
Ka o iHmoi, 0iabIn 3BUYHOI y €Bpomi, — Apaa. YTiMm, B pisHUX Miciax
IOB)KMHA MeTpa, po3paxoBaHa 3a JAOIOMOTOI0 MAasATHWKA, BUABJAIACA
JIeI1o Pi3HOIO.



TuxoeHb 8 WO HEOBXIAHE ANA BUMIPIOBAHHA?

Toxi MeTp BUPIIMIN BUSHAUUTU UYeped posMmip 3emii, TOOTO AK
1/10 000 000 wactmmy Bimcrani mo moBepxHi 3emui Bix IliBHiuHOrO
mojmca a0 exkBatopa. IIpore 3milicHOBAaTHM TaKi PO3paxyHKU KOXKHOTO
pasy, Koau Tpeba O0yJI0 OTPHUMATH TOUHY JOBKUHY MeTpa, 0yJI0O HE3PYUHO.
Crasii BUTOTOBJIATH IIPOCTO €TAJOHU MeTpa, AKi BUPOOIAIMN 3 IJIATHUHU
(KOIITOBHOTO MeTaJsy) abo CIJIaBy ILJIATHUHU 3 iHIIIMM MeTaJoM — ipuIi-
eM. ¥Yci, KoMy 0yJio TOTpiOHO TOUHE 3HAUEHHSA METPY, OTPUMYBAJN KOIIif0
eTaJoHy abo Komii 3 #ioro Koimiii. AJjie HaBiTh 0e30raHHO BUTOTOBJICHUM
eTaJlOH MOXKe 3MiHIOBATH CBOI pOo3Mipu (HAIIpUKJIAM, 3HOITYBATHCA i
yac BUTOTOBJIEHHS ¥oro komii). Tomy erayion merpa IPOSOBMKUJINA YTOU-
HioBatu. Ille HemomaBHO MeTP BU3HAYAJIU 3a MOBXKHWHOIO XBUJIi ITIEBHOTO
BUIIPOMiHIOBaHHS, a 3apas3 — 3aJIeKHO BiJ MIBUAKOCTI CBiTJIA.

KoxkHa 3 mux 3min OyJia HaCJIiIKOM PO3BUTKY IPUPOSHUYNX HAYK (Ha-
caMmiepen — (isuKM) ¥ maBaJia 3MOTY HiABUIMUTH TOUHICTh BU3HAUEHHS
PO3Mipy eTaJioHy MeTpa.
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Tuoscoensv 9

AK BUMIPIOBATU OI3UYHI
BEJINYNHI?

KNS.karazin.ua/5_Il_e/

Teopemuy4yHa YyacmuHa

Y wBnako ame Bitep?

Yepes 6araTto pokiB HbloToH
BBa»<aB CBill 0OCNiA 3 BU3HAYEHHA
cunu BiTpy cTpubkamu,
AKNI BiH NpoBiB y 1658 podi,
CBOIM NMepLmnm eKCrneprmeHToM

CiaBeTHUU aHTJIIUCHKUN yUe-
Hui Icaax HpbloTOH, dKOro Mu
3rayBaji y MpPaKTUUYHIN yacTuHIi
3-ro TuKHA (¢. 24), IpUTagyBaB, AK
y 15 pokiB OpaB yuacTh y 3MaramHAX
3i cTpuOKiB y HOBKUHY Mi¥K XJIOIM-
YMKaMU HEBEeJUKOTO0 MicTedKa.
HbioToH 3po3ymiB, III0 YyYacHU-
KM, aAKi cTpubamoTh 3a BiTpoM,
mmepeMaraioTh TUX, XTO CTPHUOAE IIPO-
Tt BiTpy. IlomiTuBmu e, HeioToH
cTpubHYB gami 3a Bcix. Howmy
CTaJIO I[iKaBO, UM MOYKHA 3aBIAKU
cTpubKaM BHUMIpATH CUIy BiTpYy.
Bin sanoTyBaB, Ha CKiJabKU (QyTiB
ynaeTbcA CTpuOHYyTH B 06e3BiTp4-
HUU IeHb Ta y BiTpAHUI; 3a BiTpOM
YW IMPOTHM HBOro. TakKuM UYMHOM
BiH OIIiHUB CUJY BiTPY, BUPaKeHY
y (dyrax (Bu Ie mam’ ATaeTe, IO
byr — me mnpubimM3HA OOBKUHA
CTYIIHi?).

Qi3snyHi BennuYnHM y Balomy XuTTi

HeioToH TpuaymaB, AK BUMipoBaTu cuay BiTpy. Mu 3 BaMu *KUBEeMO
y CBiTi, e € OesJiu BesinumnH, AKi Tpebda BumiproBatu. Korpa roguaa? fdxka
BifcTanp g0 miKoau? fAxa MicTKicTh madAmKy aasa Bomu? Barmi Bimmosigi
Ha IIi 3anmuTaHHA OyAyTh BUPaKeHi 3a JOIIOMOroo0 (pisMUHUX BEJIUYHMH, AKi
BUMIipIOIOTh CHEIliaJIbHUMU IPUJIaaMMU.



TuxoeHb 9 AK BUMIPKOBATU ®I3NYHI BENUYNHIA?

3aBIAKU TUM CaMUM (PisMUYHUM BeJIMUMHAM MOJKHA OIMMCYBATH PisHi
cuctemu. Bigcrans Bifg KiMHATH 10 KYXHI Ta BiJf IOMY [0 IIKOJIHM BUMIipIO-
I0Th B OJWUHUIIAX NOBXKUHU, & TPUBAJICTH MEePEMillleHHA — B ONUHUIIAX
Jacy.

Cuaig uiTko BU3HAUATH, IO caMe MU BuMipioeMmo. IIpumycrimo, Ha ypo-
i GisKyAbTYpPHU HA MIKIJIBHOMY CTAHiOHI I’ AITUKJIACHUKHU 0iraioTh I1’ ATCOT-
MeTpiBKy. II’aTcoT MeTpiB — Ile NLIAX, SKUi MOTPiOHO momosaTu. A sAKe
IepeMiIlleHHA y MIKOJAPiB mig uac 6iry? Bcee 3ayie;XuTh Biff TOro, AK BOHU
oisxkatn. [lepeminmenHs — 1ie 3MiHa MOJOKeHHA 06’ €KTa B IpocTopi. AKImo
ITKOJIAPi Tpubiryiv mo KoJIy 10 MiCIlsd CTapTy, iXHE MepeMilleHHa — HYJIbO-
Be, a AKII0 BOHU Oirjim mo nmpamii — mopiBHIOE muiaxy, 500 m.

Yac Ta wBMAgKicTb

AR yuurens (yuuTesbKa) IIOPiBHIOE pe3yabTaTu OiryHiB I’ ATCOTMETPiB-
ku? JIBa 6iryau mpob6irau mo 500 M, ajie mepmInii mog0JIaB iX 3a 2 XBUJIWHU,
a apyruit — 3a 5. Ik BusHaunTH MBUAKiCcTL pyxy? Bukopucraemo hopmyy:

v=S:t,

e V — MBUAKiCTh; S — murax; t — uac pyxy.

SAKIIMo MU BUMIipIOEMO MIJIAX Y METPax, a 4ac — y XBUJIUHAX, TO IIIBUJ-
KicTh BUMipIOBaTHMEThCA B MeTPax 3a XBUJINHY:

v, =8:t =500:2=250m/x8;

v,=8:t, =500:5 =100 m/xB.

MNopiBHANTE, YN OAHAKOBUM € LUAX
(NO3HaYeHW CKUHIM) Ta NepemilleHHs biryH, Wwo nogonas Ty camy BifcCTaHb
(no3HaueHe YepBOHUM) 33 MeHLWWI Yac, pyxaBca
y HaBeJeHNX NpuKnagax 3 6inbLwoto WwenakKicTio!
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

A um cupaBai OiryH IOCTiHO PyXa€ThCA 3 OJHAKOBOIO IMIBUIKICTIO?
Ile moxHA TepeBipuTH, Bif3HAUAlOUM Yac, 3a AKUN OIryH J0Ja€ KOMKHI
100 meTpiB. Hagawi Mz MOKeMO BU3HAUUTH IIBUAKICTDL Ha KOMKHOMY Bij-
PiB3KYy ILISXY Ta BUSHAUUTU CePEeTHIO IMBUIKICTS.

CepenHA MIBUAKICTH HOPiBHIOBATHME Tiil IMBUAKOCTI, AKY MU OTpUMA-
JI, PO3PAaxXOBYUM ii /15 BCHOTO MLIAXY. [[OBKUHY YCHOTO IMLJIAXY CJIiJ ITOMi-
JUTHU Ha Jac, 3a SKUI Moo MOJ0JaHO.

Cucrema Ci

A 110 6yno 0, AKOM MU BUMipiOBaJId, HANPUKJIAL, ILJIAX Y KiJoMme-
Tpax, a yac — y xBuanHax? PospaxoBaHa mBuIKicTh Oysa 0 iHmmoo! s
TOTO 1100 OYyJIO JIeriie IMOPiBHIOBATH Pe3yJbTATH Pi3HUX BUMIipiB (isumu-
HUX BEJIUYUH, ITOTPIOHO JOMOBUTHCA IIPO Te, AKI OAUHUIIL BUMipy OYAyTH
BUKOPUCTAaHi.

¥ 1960 pori miskHapoaHEe HAYKOBE TOBAPUCTBO 00paJio peKOMEeH0BaH1
OAUWHUIII BUMipIOBaHHA pi3HUX (Di3MUHUX BeJMUYUH. Taka cucTeMa OTpHU-
masa HadBy ClI — cucrema iHTepHamionanbHa. ledAKi mpukaaam GismuHuX
BenuunH cucremu Cl nHaBemeni B Tabaniri.

®i3nyHa Mpwvknag npunagy
Ha3Ba [To3HaueHHs )
BENNYNHA ANA BUMipIOBaHHA
BigctaHb JTiHinka,
MeTp M
abo wnax pyneTka Towo
CekyHgomi
Yac CeKyHAaa C YHAOMID,
rOAVHHUK
Lenakictb MeTpIB 3a CEKyHAY Mm/C CnigomeTp
Maca Kinorpam Kr Baru
Temnepatypa KenbBiH K TepmomeTp

Mo:xHa BUKOPHUCTOBYBATHU INe M iHIIL oguHMILL (Pi3MUHMX BeJIUUYNH,
MIPUKJIaN IKUX HaBeleHi y HaCTyHHil Ta0auIli, Ha ¢. 73.
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e BinnoBiaHicTb Mpuknag
e A Ha3Ba [To3HaueHHA OOMNHNLAM npwnagy Ana
cuctemu Cl BUMIipPIOBaHHA
g q 1n=1am= MineTka,
Qg TP n = 1000 mn MeH3ypKa ToLo
Temnepatypa Llrgiﬂ)c/icﬂ °C 1°C=1K TepmomeTp
QWHTTETE TR iy,
N
lonoeHi dymku

® disyyna BeIMUYNHA — Mipa BJIACTUBOCTI, IT[0 MOXKe OyTHU
mpuTaMaHHA Pi3HUM CHUCTEMaM, ajie B KOKHill 3 HUX MAae
BJIACHI mposiBu. BuparkaeThcsa B IMEBHUX OAUHUILSAX BUMI-
pIOBaHHA.

® CraHgapTHi OAWMHUIII BUMipIOBAHHA (DiSMUYHUX BEeJIUUYUH
BXoIATh no cucremu CI.

T TS TN

N LRy,

\
n
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lNpakmuyHa yacmuHa

LWsunpgkicTb BiTpy

IToBepuimoca mo mepiroro gocainy B xKutti HeioToHA.

HaBiTh y HepyxoMoMy IOBITpi JIOgWHA, II0 PYyXa€eThCdA, BiguyBae
BiTepeIb HA 001MUUi, 00 IIOBITPS — IIe He IIOPOKHEeUa, a CyMilll rasis. Bitep
MOJKHA BIAUYTH 1 TOA1, KOJU PyXOMe IIOBiTps Habirae Ha HEPyXoMYy JIIOLM-
HY, 1 IpU pycCi JIOAUHU y HEPYXOMOMY ITOBiTPi.

Ax BuMmipaTu mBugKicTh BiTpy? A IOTO BUKOPUCTOBYIOTH CIEILi-
aJbHUN IIPUJIa] — aHeMOMeTp. ICHYIOTh pisHi KOHCTPYKIIil aHeMOMeTpiB
i meaki 3 HMX mOKasaHi Ha imiocTpalii. 3a o6epTaHHAM YaIllOK HABKOJO
oci BUBHAYAIOTh CUJIY IOTOKY IOBITPA, AKY MePepaxoBYyIOTh Ha IIBUAKICTh
BiTpy. 3asBuuaii ii mosHauaioTh y MeTpax 3a ceKyHny. lesaxi mpunanu,
HAIpPUKJAJ, BiTPOBKaA3, HE MOKYTh TOUHO BU3HAUYUTH IBUIKICTH BiTpY,
aJie JaloTh MOKJINBICTH OI[IHUTHU HOTO CUJIY.

HanesHo, Bu 3HalioMi 3 IpuJiafoM JJisl BUBHAUEHHA HAIPAMY BiTPy —
¢arorepom. Posywmiere, Ak BiH mparoe? BiTep moBepTae #oro 3ajeXHO Bij
CBOT'0 HAIPAMY.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Pi3Hi TN aHemomeTpiB — Npunagis Ana BUMipy LWBNAKOCTI BiTPY

Oniorep. Bu po3ymieTe, HaBiLLO Ti OYKBU Ha NOro HEPYXOMI YaCTUHI?

Bitep moxe O6ytu i pyiniBEHUM! MabyTh, BaM JOBOAMJIOCA IHia dac
MOI3AKY Yy TPAHCIOPTi MPOCTATHYTH PYKY V BiKHO ¥ BifuyTW THCK IIOTO-
Ky moBiTps (oOepeskHO: e Moxke OyTu Hebesmeuwno!). IIIBuaKicTe pyxy
TPAHCIIOPTY B MicTi Mmae He mepeBuiityBatu 50 Km/rox (6i1usbko 14 m/c).
YcraHoBiTh HaCHiZKM, OO0 AKUX MOMKe IIPU3BECTU BiTep, IO Mae TaKy
IIBAAKICTE!

§\\H|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||I///¢
= Onanyiime noHamms 1
= OisnuHa BennuvHa  Bigctanb  Mepemiwenna =
- Yac LWeupkictb CepegHa wBuakictro AHemomertp =

Q

N
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Lkana bédopTta — aBaHaguATUOanbHa WKana,
npunHATa BcecBiTHbOIO METEOPONOriYHO OpraHisaui€to
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Mumatxusa ona 3akpinneHHa mamepiany

1. V axomy pasi mepeMillieHHsA CIIOPTCMEHIB i IIJIAX, 10 BOHU IIOJOJIAJIH,
OynyTh OMHAKOBUMU ?

A CnoprcmeHu mpobirsau 2 Kojia Ha 6iroBiii JOpisKIli cTagioHy

b Cnoprcmenu mpobiryu 5 Kin Ha 6iroBiii mopimKIli cragioHy

B Cnooprcmenu mpo6iryu mmo mpsAMii ajiei B mapKy Bij oZHOTO KiHIIA 10
IPyroro

I' CnoprcMeHu Ipobiryu mo mpaAMiil ajiei B mapKy BiJ oAHOTO KiHIIA 10
JIPYTroro i IOBEePHYJINCA Has3ad 10 IOYaATKY

2. IlomoBuHy uacy, 3a AKMI XJIOMI[I HIILIX [0 IIKOJINA, BOHM PyXajucs 3i
IMBUAKiCTIO 2 KM/To/. IToTiM BOHU TOAMBUINCSA Ha TOMUHHWK, i IPYTY ITOJIOBUHY
yacy 3i mBugkictio 10 km/rog. fIkoo Oysia cepequs MBUAKICTD iX pyxy?

A 2 km/ron B 10 xkm/rox

b 6 km/Ton I'12 xm/rox

3. HasegmiTh mpukamnyu pisHMX CHCTEM, O3HAKHM SAKUX BHMipPIOIOTHCA
TUMH 3K CAMUMU OJNHUIIAMY BUMipIOBAHb.

4. Ha imroctparii — HaRIIBUI-
ma (cramom Ha 2021 p.) moamHa
cBiTy ¥Yceiin Boar Ha mOpi3BUCHKO
«bauckaska» 3 Amaniku.

Horo ocobucTuit pekopy Ha AHcC-
raHIii 100 meTpiB craHoBUTE 9,58 C.
Busnaure #1070 MIBUAKICTL ¥ MeTpax
3a cerkyHnay. IlopiBHsAliTe oTpuMma-
HUI pe3yJbTaT i3 CUJIOI0 BITPY, IO
IMe 3 TaKOIo MBUAKIiCTIO, AK Moxke A0 3a60anns 4
oiratu Yceiin Bour.

5. ITomipkyiiTe, 3BigKu GepeThcsa BiTep, II[0 1Me BaM B 00JIMYYS, KOJIHU

BU ifleTe Ha BeJIOCUIIE].

Temu 014 062080peHHA | BUKOHAHHSA

® Yy MosKHA OIIHUTHY MIBUAKICTD OiryHa 3aBAAKY BUMipIOBAHHIO CUJIU
IIOTOKY HOBiTPs, AKY BiH mosae? Yu cTaHe y IpUTOAi AJsA IJIaHyBaHHS Ta-
Koro pociainy mocsig Herorona?
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® IlopiBHsAliTe cmocoOM BM3HAUEHHS IIBHUAKOCTI BiTPpy Ta IOTOKY
BOJI M.

® fx dopma Tina BmImBae Ha MBUAKiCTh pyxXy nrTaxiB? IlopiBusatiTe
IMOJIIT TaBUYa Ta COKOJIA.

Bionocnicmwv pyxy

PosrianbpTe inrocTpaiiio.

JItonu cunarth y BaroHi motdAra. IM 81aeThed, 10 BATOH 3a/THINIAETHCA
HEPYXOMMUM, a PyXa€eThbCsA AiBUMHA, IO e BaroHOM, i CTOBIIN eJIeKTPO-
Mepeski 3a BikHOM. /14 mepexoskoi, 1110 330BHi cIIocTepirae 3a moTArom,
pyXamwThecsd i BaroH, i yci macakupu B HbOMY, TOA1 AK CTOBOM CTOSATH HaA
miciri. Ika Touka 30py nmpaBuJbHA?

O6uzasi. I me 6araro iHIINX.

3BicHO, MOMKHA BBayKaTH HEPYXOMHMM Tija, AKi He PyXaloTbCd
BiHOCHO 3eMJIi — HaIpHKJaza, CTOBIHU. AJie K i cama 3eMJIT MUYUTH
Yy KOCMiuHOMY IIpocTOpi, obGepraioumch HaBKoJ0o Coumsa. Benuuesue
CoHIle TeX MaHAPYE 3a CBOIM «mapmipyToM». OTiKe, CTBEpAKyBaTH,
110 IKech Tijio mepedyBae B pyci, MOKHA JIMIIIE HA IIiACTaBi 3MiHU HOTO
poaTalryBaHHA BiTHOCHO iHIIIOTO TiJjia.

AKi Tina Ha intocTpadii Hepyxomi, a AKi pyxatoTbca?
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Ax npauyroe GPS?

3acoou GPS (Global Positioning System) sapas3 BHKOpPHCTOBYIOTH
iBcmapTdoHax, i BHaBiraTopax, i HaBiThb y HEBeJIUKUX raji;keTax, 110 Ja0Th
3MOTr'y 3HAXOIUTH JIOAel, TBapuH abo, ckaximo, minui peui. IIpunagu GPS
3B’ SI3YIOThCA i3 CYIYTHUKAMU 3eM.JIi.

MpuHunn poboTtn GPS-npunagy
(Ha NpuKnagi BU3HaUYeHHA MOJIoXKeHHA KBagpoKonTepa)

BinOyBaeThca BumipioBaHHsS Bigcrtaui Big mpunamy GPS mo xinmbkox
TaKUX CynyTHUKiB. OCKiJIbKM pO3TaITyBaHHS CYIIyTHUKIB TOUHO Bimome,
3a BificTaHHIO Big HUX no npuaany GPS moskHa BCTaHOBUTH 110T0 pO3TAIITY-
BaHHA.

3aBaaKku Tomy 1o 3acobm GPS maioTh 3MOry BH3HAUMTH CBOE
posTaIllyBaHHs, 3a iX JOIOMOIOI0 MOKHA BCTAHOBUTHU I IIBUIKICTH, dKa
3aJIe}KUTH BiJl 3MiHU PO3TAIlyBaHHSA 3 YACOM.



K CMOCTEPIFATY 3A
Tusncoend 10 ;1010 TEMNEPATYPU?

KNS.karazin.ua/5_Il_f/

Teopemuy4yHa YyacmuHa

YanHuk rapaunin?

Yomy Bu He KBammurecsa OpaTu
I0 PYK YalHUK, Y AKOMY KHUIUTH
Boma? 3BimKuM BU 3HaeTe, IO BiH
rapaunii? 3 mocBigmy Bam Bimomo,
1[0 BOJA KUIINTH 34 BHCOKOI TeM-
mepaTypu, i 00 KHUIJISYNA YaHUK
MOJKHA o0meKTHucs!

bynoBa peyoBnHN

2500 pokiB TOMY TaBHBOT'PEIH- Lo 3mywye piaky Boay ,
Ki MWMCIuTeJi IOCTaBUJIM TaKe MEPETBOPIOBATICA Ha Fa3:
BalUTAHHA: YA MOYKHA ITPOBOAUTU
MoJizI SAKOroch Tijla, HAIPHUKJAI,
sa0JayKa, HecKiHueHHO. Bouu mpu-
MIyCKaJu, IO iCHYIOTH HEIOAiJb-

Hi YaCTMHKM PEYOBUHU — aTOMH.
CyuacHa HayKa IiATBepAMJa II0
3I0TaJKy.

Lo 6ypne, AKwo Abnyko po3pizatu
HaBnin? MonoBuUHKKM 6yayTb yABivi
MeHLUi 3a Macoto Ta 06’emom.

A AKLO NOTiM Li NONOBMHKKM po3pi3aTn
e pa3 HaBnin? YeTBepTUHKN.

A'ix HaBnin? BocbMyLWKMN...

Y MOXHa NPOBOAUTU TaKMNI Nogin
HeCKiHYeHHO?
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

3apas MU 3HAEMO, 110 aTOMU O0yBaIOTh pisHUMU. PisHOMaHITHUM YTHOM
MMOEAHYIOUNCHh MiK cO00I0, BOHU YTBOPIOIOTH MOJIeKyau. Momekyniu — 11e
HaWApiOHII YaCTUHKY PeUOBUHU, 1110 30epiratoTh ii XiMiuHi BJIacTHBOCTI.
Mwu mHe 6aUuMMO aTOMiB i MOJIEKYJI, ajie BOHN BU3HAUAIOTH OCOOJIMBOCTI TiJI,
saKi Mu cnocTepiraemo. HaBiTh AKIITO TijIo Ta MOro YaCTUHU HE PyXalOThCS,
MoOJIeKyJim abo aToMu, IO KMOTO0 YTBOPIOIOTH, IepedyBalOTh y pPYCi.
Ile — TemmoBmii pyx.

ArperaTtHi CTaHN pe4OBUHMN

Enepriiino noTpiTk J0JI0HI ofHa 00 OMHY— BOHU JEIl0 HArPiloThCA.

SKII0 mpoTATOM TPUBAJOTO YaCy i3 CHMJIOI0 TepTH OBa OepeB’sHi
OpPyCOYKM, BOHM MOKYTb 3aropiTrucAa — KOJIMCH TakK Ho0yBau BOoroHb. 1110
BifOyBaeThCA I yac TepTa?

TepTsa Tim IPUBOAUTE 0 TOTO, IO IX MOJEKYJIHX IOUYNHAIOTh PyXaTHuCs
mBuarie. Temneparypa — 11e Mipa pyXy Y4aCTUHOK PEUOBUHMU, Y HaBEeIEHOMY
MIPUKJIALI TeMIepaTrypa 30iJbIIyeThCs.

Jlo 4oT0 MOJKe MPUBECTU HAaTrPiBaHHA — TOOTO MIPHUCKOPEHHS TEIJIOBOT'O
PYXY MOJIEKYJI?

o 3miH crany peuoBuHH. Po3riisHeMo I1e Ha MpUKJIaai fodpe Bigmomoi
HaM peuoBuHU. Boma — enmHa peyoBUHA HA 3eMJIi, 10 Y BeJIUKUX KiJbKOC-

TAX TPAMJIAETHCA y TPHOX PiBHUX
arperaTHMX CTaHaXx: TBEPJOMY, Pif-
KOMY Ta y CTaHi rasy.

Jlin — TBepna peuoBmHa. Voro
MOJIEKYJIM PO3TaIllOBaHi Ha TMEBHUX
MiCI[IX, YTBOPIOIOUN KPHUCTAJNIYHY
rpatky. Bsaemoxia mixk cycigHimMu
MOJIEKYJIaMU TPUMAE iX y IIEBHOMY
nopanky. Harpianmua  copuun-
HA€ TIIOCUJIEHHA TEeIJOBUX KOJIN-
BaHb MOJIEKYJ Ha ix micrax. Koau
TeMIIepaTypa CArae IeBHOI'0 3HAUYEH-
Hs, HAWIMIBUAIIL MOJIEKYJIW 3pHUBAa-
10ThCA 31 cBOiX Micup! I'paTka pyiHy-
€ThCA, MOJIEKYJM JIETKO 3MiHIOIOTH
CBOE pO3TAIllyBaHHA, 1 peYOBHHA
B I[iJIOMY JIETKO 3MiHIOE CBOIO (hOp-
my. Ile B:Ke He Jij, a pigHa — BofA.
JIin posnmnaBuBca. Ile — mnpukiaang

TepTam faBHi noan fobysany BOroHb IJIABJIiHHA.
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PosTalwyBaHHA MOneKyn BOAM y Pi3HUX 1T arperaTHMX cTaHax

AxKImo TeMnepaTypa SHUBUTHCA, B3A€EMO/Iis MOJIEKYJ PO3CTAaBUTh iX HaA
Micla y KpucTtajiuHiil rpatni. Boga 3ameps3He; HasBa IbOr0 IIPOIECy —
KpucTajizamis.

A 1110 Oyze B pasi Ije OiJIBIIIOro 3pOCTAaHHSA TeMIepaTypu pigkKoi
Bopu? lIlicina mocATHEHHA IIEBHOI TeMIIEPATYPHOI MeXKi MOJIeKyu
MMOYHYTh PYyXaTUCA TaK IMBUIKO, IO PO3ipBYTh 3B A3KU, AKi yTPUMY-
BaJIM iX y pPiAuHI ¥ po3jeTAThCA B pidHi 6okm. AKIMo HArpiTé piguHy
IO TIeBHOI TeMIlepaTypu, y Hi#l OyAyThb yTBOpPIOBATUCA OyJaBOAIITKU
rasy — Iie 3HalioMe HaM KHHOiHHA. [lapa yTBOpoOETHCSI HAJl ITOBEPXHEIO
BOAU He JHUIIIe IIiJ yac KUIIiHHA, a 3aB:xAu. IlepeTBopeHHA pifuHNT Ha
ra3 Mae Has3By BUNApPOByBaHHA. KUIiHHA — mpuKJaax OypXJMUBOTO
BUIIAPOBYBAHH.

A 1o Oyzge, AKINO OXOJOAUTU Iapy? 3ragaitTe XOJIOAHY IJISIIKY
3 imrpocrparii Ha mouaTKy m’AToro TM:KHA. Ha HIN KoHIeHcyBajacd
Boja. Ilapa, 110 MicTHUTBCA y HOBITPi, OXOJIOHYJIA HACTiIBKH, IO 3 Hel
YTBOPUJINCS KpameabKku Boau. Ilepexif 3i crany rasy mo cTaHy PiguHN —
Ile KOHJAeHcaIid.

3anam’ATanTe Ha3BM NPoOLECiB Nepexoy PeYoBUHN
3 OQ{HOrO arperaTHoOro cTaHy B iHWWNA!

A aK MOXKHA BUMipATHU TeMIIepaTypy PEYOBUHU, alKe MOJEKYJIHN y ii
crJiaazni raxki mamui?
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

BumipioBaHHA TeMmnepatypu

3 miABUIIEHHAM TeMIIepaTypu MOJIEKYJU PO3TaHAIOTHCA i HiOM
«POBIITOBXYIOTH» OLHA OAHY. Y HACIILOK IILOT0 HATPITi Tijia PO3MINPIOIOTE-
ca (cTaroTh meIro OinbmuMu). Bumipiooun posIupeHHA TijJ, MU MOXKEMO
nisHaTuch Temiepartypy! Ilpunan, 1110 BUKOPUCTOBYE I[I0 BJIACTUBICTh, Ma€e
Ha3By TepMOMeETp. 3a3BUUail y TEpPMOMETpPaX BUKOPUCTOBYIOTH PTYTh ab0
cnupt. Ili piguHM HarpiBamTbLCA, PO3IMINPIOIOTHCI, PYXAIOTHCA B TOHKIHA
TpybouIli, i iX piBeHb BKa3ye 3HaUEHHS TEMIIEPATYPH.

Y AKUX OAWHUIAX BUMIPIOIOTH TeMmIeparypy? ¥ Hamriii kpaini mis
IILOI'0 BUKOPUCTOBYIOTH Ipaaycu 3a 1mkajoro Ilenabcia. I{a mkana HasBana
Ha yecThb mBeachbKoro BueHoro XVIII cr. Argepca Ilenbcia. Temmeparypa
3aMep3aHHs Bogu mosHaueHa B HiM Ak 0 °C, a kumimag — ax +100°C.
TemmepaTypy HU)KUYe TOUKM 3aMep3aHHA BOAY BBaYKAIOTh Bif’€MHOIO.
Hanpuxiaazg, —30 ‘C — e cuabHMIA MOPO3.

TepmomeTpu MOXYTb BYTU Pi3HMMM
(cyyacHi HaBiTb MOXKYTb OLiHIOBaTV TemnepaTypy Ha BigcTaHi)

\\\\\\lllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///$
= lonoeHi oymku -
= ® TemmepaTypa pe4oBHHU — Ie Mipa pyxy ii MoJIeKy.I. =
= ® Ilo mBHaLIE PYyXalOThCA MOJIEKY/IN BCEPEAVHI DEYOBUHHA, =
= TO BHUIIA il TeMIlepaTypa. =
3 ® TemnepaTypy BUMipIOIOTH TEPMOMETPAMH. =
Z 3

»

/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\\
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QIR g,
® 3miHu TemMIepaTypu MOMKYTh BUKJIWKATH 3MiHU
arperaTHOro cTaHy peuoBuHHu. Hamnpwmkian, Jig mpu
HarpiBaHHi IIepeXOoaUTh y PiIKUHA cTaH i cTae BOAOIO; Boda
Ipy HarpiBaHHI KUIINTH 1 CTae mapoio.

4,

QWL

7

G T T T TN RN AT AT ARURTAAATIR
lNpakmuyHa yacmuHa

,U,ocnimKeHHﬂ MJiaBJ/ieHHA Ta 3aMepP3aHHA

Y 1mporlieci mpoBeleHHA HAYKOBOTO JIOCIiAKeHHsA (hiHAJIBHUM eTaloM
€ (popMyJIIOBaHHS BHCHOBKIB poOoTu. [[oci y mpakTmuHMX pobOTax Iff0
YaCTUHY BaM JIOTIOMAarae poOUTH BUMTEJND (BUNTEIbKA), ajle 3TOA0M BaM II0-
TPiOHO HABUMUTHUCA POOUTH IIe CAMOCTIITHO.

Y BUCHOBKaxX KOPOTKO, 0e3 moApoOuUIlb, IIOJAI0Th OCHOBHI pe3yJbTa-
TH TIPOBeneHOi pobOTU, YKa3yITh, UM BCi 3aBmaHHS OyJau BUKOHAHi, UM
JOCATHYTA MeTa BUKOHAHOI pOOOTH.

Hasegemo npukianm.

IIpuxknaxg 1. [ocrimgxeHnuda
TeMIepaTypu ILJIaBJIeHHSI PEeYOBUH.
SAKIMO B ocesi 3HUKJIO eJeK-
TPOIIOCTAYaHHSA, MIOPOCJi 3amaio-
I0Th CBiuKHu. CBiUKM IMOTPOXY ILJIAB-
JAThCA, PifnHa 0iad T'HiTY mounHae
BHUIIApOBYBaTuCA ¥ ropitu. 3BicHO,
XOUeThbCs, I[00 CBiUKa OIJINUBa-
Ja aKoMora mnoBiabHimie. Pamirmre
CBiUKM BUTOTOBJANM 3 mnapadiny,
aJjie 3roZioM 3’ ICyBaJIH, 110 HOT'0 Mapu
HeOesmeuHi mya s3mopoB’a. CyuacHi
CBiUKM BUTOTOBJISIOTH 31 CTEapuHy.
CreapuH He Jullle HeOE3MEeUHIIIINII;
BiH Mae IITe OJHY BasKJINBY IIepeBary
Haj napaginom. [Jocaigumo ii.
Mema: pnocaiguTu, AKUNA 3 Ma-
TepianiB — mapagiH 41 cTeapuH —
Kpaille IiIXOAUTh JJIA BUTOTOBJIEH- BopasHa 6aHs ons nocnigxeHHs
HH CBiUOK. nnaBJieHHA PEYOBUH
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

3aedannsa: BusHaumTm TeMmepaTrypu, 3a AKWUX BigOyBaeTbcs
mIaBJgeHHA napadiny i creapuny, Ta IOPiBHATH iX.

JnsanpoBeeHHA TOCTiI*KeHHA BUKOPUCTOBYEMO BOAAHY 0aHi0. EMHICTD
3 BOJIOI0 CTOITH Ha HarpiBaJbLHOMY CTOJUKY. IIpobipKy 3 mOCIig:KyBaHOO
peuoBUHOIO (HAaIpuUKJIaL, mapadiHomM um cTeapmHOM) 3aHYPIOEMO Y BOAY,
1110 HarpiBaeThCA.

TemmepaTrypa AOCJHIiIKyBaHOI pPEYOBUHU (DiKCYETHCA TEPMOMETPOM,
IMOMiIeHuM y Ipo0ipKy.

Mwu 6Gaummo, 1o mapadiH PO3IIaBHUBCA 3a TeMIepaTypu OJH3BKO
+50 °C, a creapun — 011u3sK0 +65 °C.

Bucnoeox. CreapuH Ma€e BUIIY TeMIIePATypy IJIaBJIeHHS, HidK mapadin.
3aBIAKKM IILOMY CTeapuHOBA CBiuKa Oyae MeHIIIe «OILIMBATH» (Kpaiie
TpuMaTu (popmMy) I yac ropiHHA.

IIpuxaan 2. BusnaueHHs 3MiHM 00’eMy Boau mij uac ii 3aMep3aHHS.

3MiHa arperaTHOro CTaHy MOKE€ CYHPOBOIMKYBaTHUCS 3MiHOIO
HIU3KH O3HAK, HAOPHUKJIaL, 00’emMy. MoxjInBOo, BU IOMiuaau, IO
IJIACTUKOBA ILJIANIKA 3 BOJOI0 3MIHIOE Yy MOPOBUJIIL XOJOAUJIb-
HUKa cBoio (opmy. Jlig HiOM «posmmpae» ii 3cepeaumuu. Ilepesi-
pUMO, UM cHpaBAi 00’eM BMiCTy HOJIAAINKU 30iJbIIyEThCA IIi Uac
3aMOpOKyBaHHsA Boau. IIpoBegemo mocin.

Mema: BUBHAUUTHU MPUYNHY 3MiHM (DOPMU IJIACTUKOBOI ILJIAIIKK IIiJ
yac 3aMOPOKYBaHHA B Hill BOIU.

3as0anna: HocaiguTH 3MiHY 00’eMy
BOJM IIiJl Uac 3MiHM arperaTHOIr'O CTaHY.

Hanmemo B mpo0bipKy i3 mosHauKkaMu
Bogy mo o0’emy 6 wmu. Ilokmamemo ii
B MOpPO3WJbHY Kamepy. Biasmauumo,
mo o00’eM piguHM 30iJBIIMBCA ITicjs
3aMOPOKYBaHHA. SaJUIINMO TIPOOipKY
3a KimHaTHOI Temmneparypu. Ilicaa pos-
MOPOKYBaHHS 00’eM piguHM B IpoOipiri
3MEHIIINBCA.

Bucnoeox. Ilig uac s3minm arperar-
HOTO cTaHy BoauW ii 06’eM 3MiHIOETHCS,
0 ¥ MO’Ke OyTH IPUUYMHOIO Aedopmalrii
TLJISAIIKA.

Jin
Bopa

KinbkicTb BoAn y npobipkax byna
ofHaKoBol. Y npobipui nisopyu
BoAy 6yno 3aMopoXeHo
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MumaxHA 0nA 3aKpinneHHA mamepiany

1. HaitmeHI1I1010 YaCTUHKOIO PEUOBUHU, 110 Ma€ i1 XiMiuHi BlacTHUBOCTI €:
A aTom b moneryna
B enement I' monoBuuKa

2. TermmoBUM SBUIIEM €:
A pospizanHsa A01yKa b BuMipioBaHHSA IIBUAKOCTL
B pyx aBTO I' yrBopeHnHsA mapu

3. HaBeniTh mpukJjamgu ABUIN HPUPOAM, KOJIW MOMKHA CIIOCTepiraTu
BOJY B Pi3HMX arperaTHUX CTaHax.

4. HaBeniTh MpUKJIaaAu PeYOBUH, OKPiM BOJIH, IO MOMKYThH IIepedyBaTu
B TPhOX arperaTHUX CTaHaX. 3a AOIOMOTOIO MOBiZIKOBOI JiTepaTypu yKa-
JKIiTh IX TeMIIlepaTypu MJaBJIeHHS Ta KUIIiHHS.

5. PosriisubTe MaJIOHOK 3 arperaTHUMU CTaHaMH BOAu y maparpadi.

3BepHITH yBary Ha BificTaHb Mi’K MOJIEKYJIAMH B Pi3HUX cTaHaX. 3po0iTh
MIPUIYIIeHHA, YOMY JIiJi IIJIaBa€ IO MTOBEPXHi BOIU.

Temu 01 062080peHHs | BUKOHAHHSA

® Cyxuii jgig, pTyTh, HOA... ¥ YOMY OCOOJIMBOCTI arperaTHUX CTaHiB
X PEYOBUH?

® fx 3a mOIMOMOrOI0 MiAPYYHUX MaTepialliB MOKasaTu XaoTUUYHUHN pyX
MOJIEKYJI?

85
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Po6epT bpoyH
(1773-1858)

Bpoyniecvruil pyx

Y 1827 p. amriiicekuii 6oramik Pobept
BpoyH BuBYaB ImmiJgi MiKPOCKOIIOM PpPOCJUH-
HUI nuiok. Bin momicTuB apiOHUIT MTHUIOK
Y KpaIJanHy BOAY ¥ IIOMiTHUB, II10 10T0 YaCTUHKU
CMUKAIOThCA Ha Bci 6oku. HeBike mmyiok cam
s3nareH pyxartuch? 11106 mepeBipuTu ne, Bpoyu
cIocTepiraB, sIK IOBOAATHCA Y BOJi UaCTOUKU
PiBHOMAHITHUX pPEUYOBUH. 3’sACyBajiocd, IO
Yy BOJi pyxaauca 0yab-aAKi ApiOHI yacToOuK.

Pyx npiOHMX YacTWHOK ITii MiKPOCKOIIOM
Oaumiu ¥ iHmri BueHi mo Bpoywa. Ta swurme
Bpoyn BuABuMBCA HACTIJIBKU JOMUTJINBUM,
10 BiZKpUB HOBE HABUINE, AKE HaA3BaJIU
OpoyHiBcbKMM pyxoM. OCTaTOYHO IIOSICHUTH
e SIBUIIE 3MIT JIUIIEe UYepes CTOJNITTA AJap0epT

EffHireiitn — oAWH 3 HAWBIAOMIIINX YUYEHMX 34 BCIO iCTOPiIO JIIOACTBA.
BpoyHiBcbKUII Pyx — HACHILOK TeILIOBOrO pPyxy MoJerysa. Koau

IoBOJIi 6araTo moJieKyJ. OCKiJIbKY yaapu MOJEKYJI HeY3TOIKeHi, YaCTUHKU
CMUKAIOTHhCA TO B OAMH 0iK, TO B iHIIIMA.

A

A
B iT

-

BpOyHIBCbKIMI pyX — WAAX YACTUHOK NUAKY Y BOAi Nif MiKPOCKONOM
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Teopemuy4yHa YyacmuHa

AK ynopaakyBaTn feTtani KOHCTpyKTopa?

PosrianabTe iocTpailliro i3 300pakeHHAM AeTajeil KOHCTPYKTopa.

Sk ynopazkysaTu ix pisHomaniTTa? Ix morpi6HO posxinmuTy HA rpymH,
0 IKUX IOTPAILIATEL MOAiIOHI 3a CBOIMM O3HaKaMu AeTaji. Aje 3a SKUMU
O3HAKaMW BUALIATU TPynu?

fK He TUBHO, TPABUJIBHUM MOXKe OyTU PO3IIOIiI JeTasiei i 3a (hopMoIo,
i 3a KoapOopoM, i 3a poamipom. Posmoxmin 00’eKTiB Ha rpynu Ha3WBAIOTh
Kaacudikaiiero, a KiaacupikyBaTu MOKHA 3a pPisHMMHU o3HaKamu. Kiac
y MIKOJIi — TeXK rpyma momibHux 00’eKTiB, TOOTO YUHIB, III0 HABUAIOTHCS 34
OJHHNM PO3KJIAJOM Ta B OJHOMY IIPUMiII[eHHi.

KnacroikyBaTty getani KOHCTPYKTOpa MOXHa 3a $opMOto, KONbOPOM
Ta PO3MipOM, 3aNIEXHO Bif TOTO, O AN1A HAC € BaXUBILLUM
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

FipcbKi nopoan Ta miHepanu

Posrinaaemo kiaacupikariro ripcekux mopin. I'ipeski mopomum — 11e
PEeUYOBUHU, AKi YyTBOPIOIOTH TBepAYy 0000HKY 3emui. Ilompu cBoio HasBy,
BOHU € He JIMIIIe B ropax, ajie caMe B Tropax IX HaWIIPOCTiIlle BUBUATH: TaM
BOHM He CXOBAaHi IIiJ 1mapoM I'PyHTY 4d Bogu. 'ipChbKUX mMOpiJ YuMaJjo mo-
pyY 3 Hamu. BuiiniTe Ha ByJIMIlIO: ¥ Bac IiJf HOraMu ONMMHUTBLCA MiCOK Ta
rpasiii; Bu mobaunTe 0a3aIbTOBY OPYKiBKY, OVAiBJIi 3 BATHAKY Ta apXiTeK-
TYPHi IPpUKpacu 3 MapMypy abo rpaHiry.

BinwmricTs ripebKux mopig — 1e cymiiri pisaux minepasis. Minepaau —
Ile PEUOBMHU MEeBHOTO XiMiUHOI'O CKJaAy; Ha4yacTile aToMd B HUX PO3Ta-
III0OBaHi B MEBHil KpUCTAJNIUHiN I'paTIii, AK ¥ JbOAI HA KapTUHIII 3 arperar-
HuMu cranamu Boau (c. 81). IIpukaagom MiHepaay € KyXOHHA CiJib.

Ha Bigminy Big coui, rpamit —
He MiHepaJ, a TipchbKa IIOpPoAa.

YBarKHO IIOAMBITBCSI — BiH 3ep-
HUCTUM, 00 CKJIAZAEThCA 3 Pi3HUX
MiHepaJiB.

Minepasu y cKJaai rpaHity —
Ile KBapIl, IOJbOBI IIIIaTH, CJIIOJA.
PisHomaHiTHICTE TipChKUX TOPIA
moB’si3aHa i3 pidHUM yMicTOM
MiHepasiB Ta BigMiHHOCTAMN

3ePHUCTICTb FPaHiTy NoB'A3aHa B 1XHBOMY XIMIYHOMY CKJIaAl
3 1Oro CKMafom (B™micTi aToMiB pisHUX THUIIB).

AK yTBOpPIOIOTbCA FipCbKi nopoaun?

Knacugpikysatu ripchbKi mopoam MoskHa I0-pisHomy. PosrisaHemo
OCHOBM JIBOX KJiacu(piKalliii: 3a MOXOAKEHHAM i 38 BUKOPHCTaHHIM.

3a moxomiKeHHAM (TOOTO 3a CIIOCOOOM YTBOPEHHs) TipChbKi mopoam
MOAiAIOTh Ha MarMaTUYHi, 0cafoBi i MmeTamopdiuHi.

Ilinx vac BuBep:;KeHb BYJIKAHIB Ha IIOBEPXHIO MJIAHETH BUPHUBAETHCSH
Marma — rapsua peuoBHHA, 3 AKOI MOOy0BaHi HAiBPiAKi riImOMHHI mapu
3emJri. YHaACTiIIOK ITIepeTBOPEeHHA MarMu yTBOPIOIOTHCA MAarMaTHIHI ITOPOIH.
IIpuknagom marmatuuHOi mopoxu € rpaxit. Kosm cymimn posmiaBieHux
MiHepaJiB ocTuraja, B Hiil yTBOpUINUCA Pi3Hi 3@ CBOIM CKJIAIOM 3€PHATKA.

BiTep, Bosa Ta 3MiHU TeMIlepaTypu PYUHYIOTh ripcbki mopoau. Tarkuit
IIPOIleC HA3WBAIOTh BHUBITPIOBAHHAM. ¥YTBOPEHI YACTHMHKUN IEPEHOCATH-
cs BOJOIO Ta BITPOM I OCimaroTh HA OHI BOAOWM, YTBOPIOIOUM OCAJOBi
nmoponu. IlpukipamamMmm TakuxX MOpi € TJIMHA, MTiCOK, Kpelina, BallHAK.
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Kpeiiga it BanHAK yTBOPIOIOTHCS B MOPAX IEPEBAKHO 13 3aJIUIIKIiB JKUBUX
opramisMmis. ¥ Kpelifii nepeBaKaioTh 3aJUINKN OJHOKJIITUHHIX OPraHi3MiB,
Yy BalHAKY — Yepemamniku MoJtocKiB. OcamoBi mopoau yacTo yTBOPIOIOTH
KOPUCHIi KOIIaJIuHU.

Yci ripcbKi nopoan Nos’A3aHi Mix co6010. IXHE NepeTBOPEHHA CIPUUMHAE
3MiHa CTaHy nif Yyac BMBITPIOBaHHA Ta NepebynoBa KPUCTaNivyHOI FpaTKy
nig gieto TemnepaTtypu n TUCKY

Kpenpa (1) Ta BanHAK (2) — npuknagu ocagosux nopig.
XiMiuHMIA cKnag UMX ripcbKnx nopig nogibHui, a BNacTMBOCTI — Hil
Kpelipa KpuxkKa, BanHsAK € HernoraHMm 6yaiBefibHUM MaTepianom
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Meramopdiuni (y mepekJ.
3 TPeLbKOI — nepemeopeHi) mopoau
YTBOPIOIOTHCSA 3 IHIMUX MOPim, AKi
3a3HaJIM Mil BUCOKHUX TeMIIEPATyP
i TuCKy riimbOKO B 3eMHi# Kopi. Tak,
Il BIUJIMBOM TeMIIEpATypPU 1 TUCKY
3eMHUX HAApP NYXKUH BaIHAK Iepe-
TBOPIOETHCA HA OJAaTOPOIHUHA Map-
Myp.

MertamophiuHi mOpoaAM TaKOXK
Mapmyp — npuKknas MeTamopiuHol  yviosgeyry, migmaBaTHCs BUBITPIOBAH-
nor?eorf"e”T'Bi';:i I‘/EI"M”';:%H "F'"i!_ HIO aﬁo PO3ILIaBIEHHIO B Haapax
3eMJi Ta IepeTBOpIOBATHCA Ha

MMOPOJM iHINX I'PYI.
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lonoeHi dymku

® TipcbKi mopoaum — peEYOBUHU, 3 AKUX CKJIATAETHCA
TBepa 000JI0HKA 3eM.JIi.

® Minepan — Ie IPUPOJHA PEUOBUHA, IO MAE€ MTEeBHUU
ximMiuHmMi cKIang i 0ymoBy. BinbIricTs ripcbKux mopig — e
cyMinI pi3HUX MiHepaJiB.

® 3a DOXOmKEeHHAM TipChbKi IIOpPOAM MOMIJIAIOTH Ha
MarMaTH4Hi, 0camoBi i MeTaMopdiuHi.
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NMpakmuyHa yacmuHa

KopucHi KonanuHm

Immuii migxig mo xaacupixamii ripcbKux mopig mos’sAsaHumii 3 ix
BUKOpPHUCTAaHHAM (i, 3BiCHO, 0XOTLII0€ He Bci mopoau). KopucHi komamauau —
IIe TipChKi IIOPOIM Ta OKPEMi MiHepaJin, SKi JIOANHA BUKOPUCTOBYE B Pi3HUX
ranyssx rocunomapctBa. OOroBopruMO HAWBAKJIMBIIIL IPyIn KOPUCHUX KO-
MMaJINH — TOPIOYi KONaJWHMU, PYAU MeTaJiB Ta OyAiBeJbHI MaTepiaiu.

l'oproui kKomaamHM — ocaZioBi mOpOAM, IIepeBa’kKHO YTBOPEHi
3aJIUIITKAMM JKUBUX OpTaHisMiB, fAKi 3maTHi ropitu: Byrisisg, Hadgra,
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IIPUPOIHUNA Tas Toiro. Mu cragiemMo TopooYi KomaJwmHU A 00irpiBy Ta
3aI0BOJIeHHsA iHmux morped. Hampukiaanm, maamBo I aBTOTPAHCIOPTY
po0ATE 3 HadTu. Byrinuisg — ocamoBa mopoja, 10 YTBOPUIACA i3 3aJIUIITKIiB
pocauH y 3abosioueHNX MicreBocTax. Hadra i ras yrBopuancsa BHACTITOK
IIEPEeTBOPEHHS MOPChKUX 0CAJ0BUX ITOPif.

Pynu — 1e ripchbKi mopoau, 3 AKUX MOXKHa A00yBaTU TOHW UM iHIIUH
meTtas. CI0BO «pyZa» IMOXOAUTH 3 AABHBOCJIOB’ THCHKOI MOBU i1 O3HAuUae
«KpoB». Hamri npegku BBaskaJiu, 1o 3ajidHa pyga — Iie KpoB 3eMJIi. 3aJi-
30 BU3HAUYA€ YePBOHUY KOJIIp i 3a/1isHOI pyau, i HAIIOl KPOBI.

KapTa nowmpeHHAa KOPUCHUX KonanuH YKpaiHu

Cepen HepyAHUX KOPUCHUX KOTIAJMH HAA3BUUANHO BalKJINBUMH JIJI5 HAC
€ OymiBeJIbHI MaTepiaam — Iie ripchKi Mmopoau, AKi JIIOAMHA BUKOPUCTOBYE
Iist OyAiBHUIITBA. 3 HUX BUTOTOBJIAIOTH BAIHIKOBI OJIOKMU, IETJIy TOIIIO,
a TaKOJK PEeYOBUHU JJIs IX CKJICIOBAHHA (BAaIlHAK Y CKJIAMi IIeMeHTy, TJINHA,
micok Torfo). Hanpukianm, 3Buuaiiny mersy BUpoOJIsSIoTh 3 TJIMHY, a 011y —
3 IiCKy Ta BalHAKY.

TexHiuHA IOTYKHICTh CY4aCHOTO JIIOACTBA OTUPAETHCA Ha BUKOPUCTAH-
HA KOpPUCHUX KomajauH. Ha kanib, KoMopa npupoau He Oe3gonHa. HaBiTh
HabaraTIi poJoBUIla KOPUCHUX KOTAJMH PAaHO UM IIi3HO BUYEPITYIOThCA,
a 1151 YTBOPEHHS HOBUX IOTPiOHO OaraTo MiJbHOHIB POKiB.
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

JItoicTBO BiKe Tellep 3MYIleHe IIEPEeXOAUTH Bif JefaJii 3pOocTarouoro
BUAOOYTKY KOPHUCHUX KOMIAJHUH I0 iX 30epekeHHsa Ta IIOBTOPHOT'O BUKOPH-
CTaHHA MaTepiaJis.

Ny
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OnaHyilime noHamms

Knacndikauyia Tipcbkinopogn  MiHepann
KopwucHi konanuHn
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Mumatxusa ona 3akpinneHHa mamepiany

1. Posmogis 06’eKTiB Ha rpynu — Iie:
A mopiBHAHHSA b onmc
B BupiBHIOBaHHA I' kracugiramisa

2. IIpukaagom ripcbKoi mopoau €:
A rpamir b nosvoBuii mmnat
B kBapig I' cronma

3. Kpeiima. [lo AKOTO KJacy ripchbKUX MOPiJT 3a iX MOXOIKEeHHAM BOHA
HaJIXKUTH? A 0 IKOT0 KJIacy 3 TOUKK 30PY BUKOPUCTAHHSA?

4. Ha xapri YKpainm Hampukinii maparpaga moxasaHe HOIIUPEHH
MMOKJIaAiB KOPUCHUX KOMAJNMH. YKa)KiTh, AKi 3 HUX TPAIJIAIOTHCA y BalIi
obsacri.

5. PoskakiTh, gKi ripchbKi mopoau B MOsKeTe IMo0aunTH Ha IIKiTbHOMY
moaBip’i.

Temu 014 062080peHHsA | BUKOHAHHSA

® B yTBOpeHHI AKHX TipchbKHUX IOpiZ a00 KOPUCHUX KOMNaJuH Opayu
a00 0epyTh yuacTh JKHUBi opranismm?

® 3 arkux ripcbKux mopix Oysau 3pobJieHi OymiBesbHI MaTepianu, 110
BUKOPHCTaHI AJid M0o0YyLOBY BAIIOl IIIKOJIM, BAIIIOTO OYAUHKY?
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TeopemuyHa YyacmuHa

XT0 nopyu 3 pubankoto?

Posrnsabre imocrparmiro. [liBumHa Jg0BUTH puby Ha OGepesi mpicHOI
Bomoiimu. JloBKoJIa Hel — pisHi pocauHYU (JI1aTATTA, OUepeT, IoAi0Ha 10 0Co-
KU TpaBa), Ha 3aAHBOMY TJIi podraimmoBanuii jic. Ille 6inbimre Ha imrocTparii
tBapuH. Koro came Tyt 300paxkeso?

binbLicTb MOKa3aHUX TYT XMBUX ICTOT TPANIAETbCA
B YKpaiHi Malke cKpi3b. Ha AKi rpynun moxHa ix po3ginutn?

IIIsupiie 3a Bce, BM 3HAETe Oararo i3 3o0parkeHMX Ha igrocTparrii
TBapWH: Cipy YaImio, piYKOBOI0 OKYHS TOIO. XoUa TYT IIOKAa3aHO YMMAJIO
BUiB, HA CIIPABIKHil BomoiiMi ix HabaraTo OiybIme.

B Vkpaimi KuBe 0gm3bKo 45 THCSY BifOMMX HAayIi BUAIB TBapuH,
a B yChOMY CBIiTi X KiJIbKiCTh BUMipPIOIOTH MiJIbIIOHAMU... ¥ CiX He 3amam’ d-
raerr! AK OyTu?
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

YaBiTh co0i, 10 BU OMMMCYETE ITI0 iTIOCTPAIlil0 KOMYCh iHITOMY. SIK B
crkaxkere? «JliBumHa cuauTh 3 Byakom. [lopyu unmasio nraxiB, pub Ta iH-
IIUX TBapuH». BiTaemo! Bu BuKopucranu nesHy Kiaacudikaiiio TBapuu!

Knacungikyemo TBapuH 3a ix nokpusamu

3razaiTe MPUKJIAL 3 KOHCTPYKTOPOM 3 MUHYJIOTO THKHs. CIrpodyemo
3aCTOCYBATH IleH mMigxim misa Kaacu@ikailii TeapuH.

fxa moBepxHA Tija B 300pakeHUX TBAPUH?

II’aBka Mae rosy M’ Ky HIKipy.

3emH0800HI (Kabu, KYMKa, TPUTOHU), AK 1 II’IBKA, MAIOTh TOJy M’ SIKY
mKipy. Bona BigpisHsaeTbeA Big MIKipy AiBUMHKH, 00 Y IiBUMHKY Ha MIKipi
€ BOJIOCCA 11 BOHA cyxa.

IIIkipa xaOypHHUII Ta KOTYIIKY (BOASHI MOJIIOCKHM) rojia Ta HiKHA,
ajie, KpiM MIKipu, BOHM MAlOTh UepeaInKu.

ITmaxu (4amasa, IUKi KAaYKKW Ta COK1J) BKPUTI mip’aM.

Pubu (myka, OKyHb i KOPOII) BKPUTi JYCKOI 3 KiCTKOBOIO OCHOBOIO.
Y naasyuis, By:Ka Ta uepenaxu, Jycka 0inbir Mm’aka. Tymay0 uepermaxu Mmae
e ¥ KiCTKOBUI IaHIIUP, II[0 PO3TAIIIOBAHUI IIi] 30iIbIIIEHNMHU JIYCKAMMU.

Komaxu (merenuku, 6abKa, BOIOMipKa, BOAAHUHN KJIOII) Ta PaK YKPUTi
TBEPI0I0 PEUOBUHOI0, HEMOBOU ITAHIITUPOM.

IIIkipa aucuii moxiOdHa g0 IIKipu JIOAWHM, ajie JUCUISL, Ha BiaMiHy
BiJ JIIOOUHU, MaliKe BCA BKPUTA XYTPOM 3 I'YCTHM BOJIOCCSIM.

30BHILLHIN CKeneT paka AeLLo Haragye nuuapcbKi natu.
Pi3HMUA B TOMY, WO B naTax XxoBanaca foAVHa, WO Mana BHYTPILWHIN ckeneT,
a [N1A paka 1Moro naHuup — rosioBHa onopa
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Mu 110, mopiBHIOEMO JoAUHY 3 iHmmMu TBapuHammu? Tax. Jlroguma
pO3yMHa — OIWH 3 BHUJIIB TBapuH. YTiM, He OymeMo 3abyBaTu, IO 3 yCixX
TBapWH, IOKA3aHUX Ha 1aiocTpallii, JiBurHa AJId HaC — 0COo0JIMBa: MU 3 HEIO
HaJeKHUMO 0 OTHOTO BUAY. Mu BiKe mmouaar 0OrOBOPEeHHS, UMM HE3BUUHUHA
HAaIIl BUJ, i I11e OyZeMo IMoBepTaTUcCA IO IIiel TeMu.

Knacn¢ikyemo TBapuH 3a onopouo ix Tina

ITopiBHIOIOUY MOKPUBU Pi3HUX TBAPUH, MU Ai3HAJINCSI 0AraTo 40oro Ipo
iXHi BJIACTHUBOCTI, aje YiTKOTro mopAIKYy He oTpuMaau. MoKJInBO, SOIIOMO-
JKe Kaacudikalia TBapuH 3a TUIIOM OIIOPH IXHLOTO Tijga?

Yeci nraxu Ta pubu, JUCHIA Ta JIOAWHA, sKabu, KyMKa Ta TPUTOHH,
BYK 1 uepermaxa MalOTh BHYTPIIIHi# CKeJeT, AKUH Ja€ OIOPY IXHIM M’ A3aM.
Yepenaxa, KpiM BHYTPIIIHLOTO CKejeTa, Mae Ife W maHmup. IlokpuBm
KOMaXx Ta pakKa yTBOPIOIOTEL 30BHIINIHIiI CKeJeT.

Tino m’ABKM He Ma€ TBEPAUX YaCTUH, HOr0 IIIATPUMYE IIPYKHICTh
crucHeHol piguuu. ITogiOHUM YMHOM HiATPUMYETHCS MPYKHICTH M’ AKUX
YacTUH Tijia MOJIOCKiB, 3aTe BOHI MAalOTh TBEPAY UePENalIlIKy.

3a iHII10I0 IPYIIOI0 O3HAK TBAPUHU ITOETHAJINCA B iHIIIOMY IMTOPAIKY, aje
KJIacH, AKi YTBOPIOIOTHCSI TAKUM YMHOM, CKJIAAAIOTHCA 3 Ay:Ke HelmoAi0HuX
OIHA HA OJHY TBApHH.

bonotaHa yepenaxa. BoHa Ma€ BHYTPILWHIN CKeneT, AK NTaxu, pubu Ta NOAnHa,
arne Ha NoBepxHi ii Tynyba € NaHUMp, WO MOXe HaragaTn NOKPUBY paka
abo uepenaluKy MonocKiB. BoHa BKpuTa nycKoto, ane He Takoto, AK Y puo.
AKwo 6yayBaTtn KnacudikaLito 3a OKpeMrMn 03HaKkamu,
TO Yepernaxa MOXe NOoTPanuT B AUBHY KKOMMaHito». ..

OpHi€i rpynn o3HaK 3amano

Posraagaoun pisHOMAHITTSA TBAPUH 34 OKPEeMUMHU O3HAKaMM, MOMKHA
nIisHaTHCA OaraTo IiKaBoro. YTim, 100 IIOeqHATH B KJIACH CIIPABMAi MOMIi0-
HUX TBapuH, IOTPiOHO BpaXoByBaTH He OKPEMi O3HAKHU, a BCIO X CHCTEMY
(3BicHO, cucTeMy — pi3HIi 0O3HAKY KOKHOI TBAPUHU B3a€EMOIIOB’ A3aHi!).
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Tema 1. CNOCTEPEXEHHA TA KITACUDIKALIIA

Mu BUKOPHUCTOBYBAJIM TaKi MO3HAUEHHSA TPYI TBAPUH, AK «IIJa3yHU»,
«aTaxm», «komaxu» tomro. I1lo me? Kaacu!

Ha mpuknazgi kaacudikalilii TBapuH MOKHA 3PO3YMITH CIIOCi0 Kjacu-
(irarii B 6iogorii — nHaymi nmpo xuBe. Ilogi6Hi opranismMm 06’e€IHYIOTH-
cs B rpynu, Ti — B OisbImni rpynu # tak mami. IIpu mobymoBi 6iosoriumoi
KJaacudikallii BpaxoBYyIOTE yCi BayKJINBi 03HAKM »KUBUX iCTOT.

§\\u||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||u/,/¢
= lonoeHi oymku =
= ® TBapuHU — piBHOMAaHITHA Ipyna KMBUX iCTOT. =
= ® KrnacupikyBaTu TBapUH MOKHA 32 OKDEMUMHU OCOOJIH- =
= BOCTSAMH 1X OyZOBH. =
§ ® 3asexHO Big TOro, AKi 0COOJMBOCTI pPO3TIAgATH, MU =
= OyzmemMo oTpUMYyBaTH PisHi Kaacupikarii. E
= ® Biosoriuni kracudikailii OyaymoTs 3 ypaxyBaHHAM yCix =
3 Ba’KJIMBUX O3HAK OPTraHi3MiB. =
Z S
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NMpakmuyHa yacmuHa

Ak nobypoBaHa Knacudikauia TBapuH

Ha cxewmi Ha cropinmi 97 mokasana Kjaacudikaiia TBapuH, 1o 3o0pa-
JKeHi Ha igrocTpariii 3 puboJioBero.

I1a cxema myske cupoieHa. Hanpuksaan, MeTeJIuKu — He OOUH BUT,
Ile rpyna KoMmax, Imo HaJgiuye mouan 150 Tucau BugiB. YTIM Ha BCiX CBOIX
piBHAX KJacu@ikallisg KUBUX icTOT moOymoBaHA OAHAKOBO. I'pynu BHUIIO-
ro piBHA MicTATH B cobi ApiOHimTi rpynu; yci mi rpynu mOeIHYIOTh BUAU
TBapUH, MOAIOHIX OJHEe 4O OJHOro 3a baraTbMa O3HAKAaMU.
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Knacndikauia rBapuH bionoria
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TBapwvHM 3 intocTpaLii 3 AiBUnHOK Ha pubonosni. He HamaralTecs 3anam’sToByBaTy
Ha3BW TBAPWH: 3apa3 Lie 3arBe. [010BHe — NPUHLMM 6i0NOriYHOT CUCTEMATUKML
«BKnafeHi» ofHa B ogHy rpynu! [1o TBapuH Hanexatb XpebeTHi, UNeHNCTOHOTI,

MOJTHOCKU TOLLO; [0 XPeOETHMX — CCaBLli, MTaxu, MiasyHU, 3eMHOBOAHI Ta pyoW...
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MumaxHs 0na 3akpinneHHAa mamepiany

1. CoinbHOIO PHCOI0 MeTeJMKa Ta paka, Io A03BOJISE BigHeCTH ix o
onHiel rpynu 3a Kaacu@ikarii, €:

A Kouaip

b xinpkicTh Jam

B TBepzi peuoBUHM Y MOKPUBaAX

I' BHyTpimIHil ckeeT

2. O3HAKO0I10, 3a KO0 O0JIOTAHY Uepelaxy Ta JIOAUHY MOKHA BiJHECTH
o onHiel rpynu 3a Kiaacudikaiii, e:

A OymoBa MOKPUBIB

b HaABHiCTH BHYTPINTHBOT'O CKEJIETY

B nasaBHicTh maHIIMIpa

I' BigcyTHiCTH BOJIOCAHOTO TOKPUBY

3. fIka o3HaKa 03BOJIsIE CTABKOBUKA Ta Ka0yPHUITIO IOEJHATH B OHil
IPYIi MOJIFOCKiB?

4. 3a AKUMU CHiJIbHUMHU O3HAKAMU MOKHA onucaTu pu6?

5. YKaxiTh CIiJbHI Ta BigMiHHI O3HaKM B JIOAWHU Ta TBApHH, IO
IMoKa3aHi Ha 1iocTpallii B npakKTUYHi yacTuHI maparpada

Temu 0151 062080peHHA | BUKOHAHHSA

® Jlo omHOTO UM A0 PiBHUX KJIACiB HaJIe;KaTh KiHb Ta KOPOBa, KOPOI
Ta rajfiloKka, r'ycak Ta CBUHA? YKaXiTh 0O3HAKU, IO JAIOTh MOKJUBICTH
MMOETHATH IX B OIHY Ipymy abo BilHeCTH 0 pi3HUX.

® 3ampomoHyiTe cmocodu Kiaacu@dikallii mpeagmMeTiB y Baomy meHaJri,
IMTK1JIBHOMY PIOK3aKy TOIIIO.
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TeopemuyHa YyacmuHa

Yomy Bci nTaxm nogi6bHi?

IITaxy € IMBHOIO IPYIIOI0 CYyUYaCHUX TBAPUH: iX 3aBKIM JIETKO BIIi3HA-
1. Ha AKy mopociy icToTy MU He AUBUJINCS 0, MalKe 3aBXKIM 3PO3YMi-
JI0O — TITax Ie 4u Hi. Brim, mig yac BUBYEeHHS BUKOIHUX PEINTOK TBAaPUH
iHomi OyBa€ CKJIATHO BCTAHOBUTH, YU € IKACh iCTOTA IITAXOM, UM Hi.

306parkeHHA oBOX
BUMEPINX TBAPWH.
Xoua Mn He 3HAaEMO
y peTanax, AKNN BOHU
Masnu 30BHiLLHIN
BUINA4, 3a IXHbOIO
BHYTPILLUHbOIO
6y0BOIO MOXHa
CTBEpAXYBaTU:
nepLua 3 HAX —

OVIHO3aBp, @ @

apyra — nrax

Ha Bigminy Big BUKOIHUX iCTOT, AJIA YCiX CydYacHUX TBAPUH BiIIIOBiIhL
Ha OUTAHHS «IITaX Y4 Hi?» € 3aBK/IHU JOBOJI IIPOCTOIO.

lNTaxiB nerko
BMi3HaTWK,
afke yci BOHU
MaloTb CrifibHi pyuck.
Aki came?
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MpuunHa NnoAi6bHOCTIi — CXO0XKNIN CNOCi6 KNTTA

Hacammnepesn nmprumHOI0 MOAiOHOCTI PisHMX ITaxiB € CXOMKHUI CIIOCi0
KUTTA. Po3ryissHbTe 300pakeHHA I’ ATHOX XMKUX MITaXiB.

®

© ®
®

Xvxi ntaxu: T — cosa (nyrau); 2 — rpud; 3 — cokin; 4 — open (6epkyT); 5 — BOPOH.
Lli nTaxu matoTb 3arHyTWIA A3b06 Ta MiLHi rocTpi KirTi. Yomy?

3o00paskeHl mTaxm He € OJM3bKMMHU POAMUYAMM, ajie BCi BOHH abo
JIOBJIAATH JOBOJIi BEJINKUX TBAPUH, a00 JKUBJIATHCA 3arU0JIMMU TBAPUHAMU.
Ixni rocTpi sarmyTi 13p06HM 3MATHI 3aXOIIIOBATH Ta BipWBATH IIMATKN
M’sca. IxHi rocrpi sarHyTi Kirti momomaraioTh XamaTH Ta YTPUMYBATH
3mobuu. Yci BOHM — UyAOBi JIiTyHU; HaldacrTilme CBOI 31004 BOHU
3HAXOAATHh 3aBAAKHU IIOJBbOTY. XMMKANBKHUUI CIIOCI0 *KUBJICHHSA BU3HAUYUB
ixHi ocobauBOCTi.

Ha Bigminy Big xmikmx, O6arato mraxiB BeAyTh iHIIWHA CIOCI0 KHT-
rs. Hampuraazg, J1icoBi mraxu, IO KUBJIATHCA HACIHHAM JepeB, MAIOTh
BiJHOCHO KOPOTKIi KpmJja, YilKi HOT'M Ta KOPOTKi MiIlHi 13b001.

MpuunHa nogi6bHoCTi — cnopigHeHicTb

He zaB:xau mogiOHMit criocib *KUTTS IPUBOAUTE M0 cX0KocTi. Mu cka-
3aJi, 1110 6araTo PUC COBU € IIPUCTOCYBAHHAMU 0 ii crmocody »xkutrta. CoBa
BHOUI mijriTae mo 3m00uui (31€6iabIIIOTO e MUIIi) Ta 3HeHAIlbKa i1 xamae.

B Amepuri :XuByTb HECHOPaBXKHI BaMIOipym — KaKaHW, IO BHOYI Xa-
IMaloTh MUIIEH i HaBiTH IIypiB TaKk camMo, AK Ile PoOJATH coBu. Aure...
IlopiBHANTe MUX IBOX TBApPHH.
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CoBa Ta HecnpaBXHill Bamnip BeflyTb OAHAKOBUIA CMOCIO XKUTTA.
BoHun matoTb Nogi6bHi pucwy, ane B Linomy retb Hecxoxi. Yomy?

I coBa, i KakaH MalOTL Kpujia, ajle y COBU BOHM BKPHUTI Iip’aM,
a y Ka)xaHa MiCTATH MIKipAHY nepeTuHKY. CaM KaxXaH YKPUTHUI IIEPCTIO
Ta Ma€ BeJIMKi 3you, a He 13600. CaMuIli COBM BiKJIafaiOTh ANIA, a CAMUIIL
KakaHa HapOIKYIOTh KUBUX JUTHHYAT i TOAYIOTH IX MOJIOKOM...

Y yomy mpuumHA TaKUX BigMinHOCTE#?

CoBa — mTax, a HeCOpaB:KHill BaMIip — 3Bip, ccasenb. IITaxu BKpu-
Ti mip’aMm, MaioTh A3b00 i BiAKJIAMAIOTH SHIE, a CCaBI[i MAlOTh IIIEPCTh,
HaluacTimre MaioTh 3y0u I HAPOJKYIOTh TUTUHYAT. ¥ Ci CydyacHi ITaxu IIo-
XOIATH BiJ CITIIBHOTO ITPeIKAa, 1110 MaB KpuJia, mip’d Ta A3b00 i MaB 3JaTHICTh
0o moaboTy. HaBiTh Ti mTaxm, IO BTPATHJIM MOMKJIUBICTE JiTaTu (cTpayc,
IIiHTBiH), 36epiraioTh 6araTo BJIACTUBOCTEH CBOIX JIiTAIOUNX MPEIKiB.

¥Yci ccaBii — HaIAAKY CILJIBHOTO IPeaKa, I0 MaB IIepPCTh Ta 3y0Ou.
Heaki ccaBii — nmpeAKu KasKaHiB — 3aCBOLJIM MOJIIT, Ta iX MepeaHi KiHITiB-
KU mmepeTBopurca Ha Kpuia. IllepeTs Ta 3yOn — 03HAKM JaBHiX CCaBI[IB —
y KakaHiB 30epersamcda. Yci xuoki nraxm mogibHi i ToMy, 10 BOHU BeIYyTh
CXOXKMH cIocid KUTTA, i TOMy, II[0 BOHU € poxmuamu. Ilonpu momiOoHicTh
croco0y KUTTsA, HeCIPABKHiI BAMIIipM HECXO0XK1 IO COB, OCKIJIbKM KayKaHU
i COBU € JOCUTH HaJIeKUMU POAUUAMU.

HacnpaBzi criopigHeHicTh — BaromiIna IIpuyYnHA IOLI0HOCTI, HisK Of-
HAKOBUM CIIOCiO "KUTTA.

Yci »uBi icrotn — pogunui

ITopiBHAlTE COB, HECITPABXKHIX BaAMITipiB i, mpumycrimo, 6abok. Babku
TaKOMK € XMyKaKaMH, 1[0 3HeHallbKa XallaloTh CBOIO 34001Y — HaliuacTilie
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B IIOJIBOTi, a He i3 3emuri. 3po3ymiyo, 1110, MOPiBHAHO 3 6a0KO0I0, IITAXU Ta
ccaBIli € BimHOCHO mmomioHMME! CoBa Ta KakaH MalOTh CIILJIBHOTO IpenKa,
III0 Ay Ke BiapisHABCA Big 6a0Ku.

MopiBHAHO 3 6abKOI COBa Ta Ka)kaH — MOAi6Hi!

IIpore € 111e HE3BUYHIIIT XUIKAKH.

Benepuna MyxoJIOBKa — pOCIMHA-XM:KaK. BoHa 3axoIniioe 370014,
III0 IOTPAIINJIA Ha IMOBEPXHIO i mogi0HMX M0 KamkaHiB JucTKiB. IlopiBusa-
HO 3 HeI0 MOYKHa 3P0O3yMiTH, III0 BCi 00rOBOpPIOBAHI HaMM TBapUHU IMOAiOHI
onua 1o oxguoi! Piu y Tim, 1o Bci TBapuHu € pogunuamu. CIibHNE IpegoK
ycix TBapuH IepenaB iM 0araTo BiIMiHHOCTEN Biji POCJIUH.

[MOpiBHAHO 3 XMKOK POCANHO BCi TBAPUHU-XPKAKN
3[aBaTUMYTbCA NOZIOGHUMY

¥Yrim, 1 pocaumHN 3 TBApMHAMU € POAUYAMU, AKIIO IIOPiBHIOBATHU IX,
MIPUIIYCTUMO, 3 OaKTepiaAMu.
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«JlepeBo XUTTA»

YMOBHe 300paKeHHsA «1epeBa KUTTA».
bnnsbkocnopigHeHi BUAnM po3TalloBaHi Ha CYCigHiX rifoykax,
Janeki pogmyi — y pisHMX YacTUHaxX fepeBsa

Yei Bugm xuBux icror € pommuamu! K 1e moxxauBo? Ilomupene
MOPiBHAHHA, AKE Ja€ PO Iie YSIBY, — MOPiBHAHHA icTOpPii :KUTTA Ha SeMJi
3 IysKe POsTaTyKeHUM JepeBoM!

Ko:xHa okpeMa yacTuHA IILOTO «JepeBa» MOB’A3aHA 3 MeBHUM CILJIb-
HUM IIPeIKOM — BHJOM, IO icHyBaB y MuHyJOMY. CIiIbHUII IPEIOK
nTaxiB OyB CXOXKUU HaA APYTY iCTOTY, 1110 300paskeHa Ha IepIIii iTocTpa-
Iii mo marepiany mporo TH:KHA. COiIBHUN IIPEIOK yCiX KUBUX icTOT OyB
nomiGbHMH K0 6aKTepii...

Koxxunuii opranism s3bepirae y cBoiii OyzoBi pucu, IO CBiguaTh IIpO
icTopito #1oro pOo3BUTKY, HEce BiIOMTOK CBOI0 MUHYJIOTO.

CyuacHa HaykKa BCTaHOBHWJA, INMO KJacu(ikKallia 3a CIOPigHEHiCTIO,
y AKill y TPYIHU MOEAHYIOTHCS IIOTOMKM IEeBHUX IIPeIKiB, BimoOpaskaTume
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HanO1IbITY KiIbKICTh BalKJIMBUX 03HAK BUAiB. CaMe TOMYy HayKOBa KJacH-
(irarmia B 6iosorii OyayeThbcs 3a CIIOpigHEHICTIO.

Jlrogmua Texk mocigae cBoe Miclie B ITili Kiacudikailii. 3BicHo, 11e B 3KO0/I-
HOMY pasi He 3allepedye Te, IO 3a CBOEIO IMOBENiHKOIO JIOANHA — IYKe
He3BUYHUN BUT,.

LA AL RN AR AR

lonoeHi 0ymku
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® PisHi BuaM KUBUX iCTOT MOMKYTb OyTHM NIOAiOHUMU
BHACJiOK ABOX pisHuX mpuumH. [lepira — cxoxuii crocio
KuTTA. Jpyra, BaKJIuBillla — CHOPigHEHICTb, CITiJIbHE
MMOXO/YKEeHHA.

® Biogoriuna kjaacudikailisg, 1o BpaxoBYye€ BCi BaKJIMBi
O03HAKM KUBUX iCTOT, BigoOparkae IXHIO CIIOPiTHEeHICTS.

® JliomjmHa — OAMH i3 cyyacHMX BHAIB i Iocifae BiacHe
Micie y Kjaacu@ikailii "KuBHUX iCTOT.

I
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NMpakmu4yHa yacmuHa

Hagiwo nTaxam pi3Hi 3a popmoto g3b06M?

Posriaabre 136001 pisHMX nTaxiB. YoMy BoHU TaKi pisHi?

3a ocobnusocTaAMM A3bo0a NTaxiB MOXKHa 3PO3YMITH, UMM BOHU XNBNATbCA
1 — vanna; 2 — 6ekac; 3 — nanyra apa; 4 — gAaten; 5 — konibpi; 6 — ¢pnamiHro;
7 — ny6oHic; 8 — cepnokpuneub; 9 — kocap (konnuusa); 10 — nenikaH
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dopma n3p006a BimobOpaskae xapakTep *KUBJIeHHS MuX nraxiB. Hampu-
KJIaJ, KoJiopi (5) m’e HeKTap i3 cepefUHN BUAOBMKEHUX KBiTOK, IIOBHCAIO-
Yy B HOBiTpi mopsaAx 3 HuMu. Bekac (2) cBoiM mOBMKeJe3HUM I3b000M, K
ITIiHIIeTOM, BUIMae YepB’AKiB Ta iHIMKUX APiOHUX TBAPUH 3 ITYXKOTO JIiCOBO-
ro rpyury. CTpiMKuii ceprmokpuiens (8) xamae qpiOHUX KOMax y IOJBOTI.
Bin Tak cupuTHO MaHEBPYE, III0 aKypaTHO Oepe KOMaxy CBOIM HEBEJIUKUM
I35000M.

A ax nosacHuTH (hopMy 13600iB iHITTHX ceMu nTaxiB? CripoOyiiTe 3po0ouTH
e cami; y pasi HeoOXimHOCTI HisHaliTecsa mpo ixXHil cmocid »KuBJIeHHA 3 iH-
TePHeTY UM iHIMUX JKepes inpopmarrii. 3amam’ AToOByBaTH Ha3BU IITaXiB HE
MOTPiOHO: BOHM IOJaHi, 1100 JOIIOMOI'TH BaM y IIOIITYKY.

LU LI T LT T T

= 2
= OnaHyiime noHamms =
- Cnoci6 xutTa CnopigHeHicTb =
= Knacudikauin 3a cnopigHeHicTio =

7

Zmm s

MumaxHsa ona 3akpinneHHa mamepiany

1. O3Haka, ika BKasye Ha Te, III0 COBA € XMIKUM IITaXOM:
A mae mip’ AHUI TOKPUB

b mae BHYTPIiIIHIN cKeJeT

B mae BesqmKi KirTti Ha jgamax

I' BigKIamae auma

2. T'o10BHOI0O MPUUMHOI, 3a AKOI0 cydyacHa 0ioJoriuHA cHCTeMaTHKa
MOENHYE »KUBi OpraHisMu B IpPyIu, €:

A HaABHICTH CHiJILHOTO IIPEIKA

b mozi6Hi o3HaKM y 30BHIiNIHiN Oy10Bi

B mozi6Hi o3HaKM y BHYTpIilTHiN Oy/10Bi

I' moxi6HicT coCO0y KUTTSA

3. fAKi osmakm, mOKasaHi Ha IepuHIiii igrocTparii mboro maparpada
(c. 99), pobATHL AUHO3aBPa MOAIOHUM 0 CYYaCHUX MTaxiB?

105
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4. Jle mykamoTh CBOI0O 3700uu 300paskeHi Ha imroctparii nraxm? 3a
SAKUMU O3HAKAMHU I1e MOYKHA BCTAHOBUTU ?

Jlo 3a60anna 4

Temu 0nsa 062080peHHsA | BUKOHAHHSA

® fxki TBapMHU € HAWOIMIKUNMU POAUYAMMU JIIOTUHN?

® HageniTh mMpuKJAAM CCaBIiB (TBapWH, IO BUTOJOBYIOTh TUTUHYAT
MOJIOKOM ) 3 PiBHMMH IIPHUCTOCYBAHHAMHU KiHI[iBOK J0 PiBHUX CIIOCO0iB pyXYy.

® fKi xM:Ki pocaAMHY TPAILIAIOTHCA B Y Kpaini?
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4 MOAENL.

Tuscoend 14 g i BOHY BYBAIOTD?

Teopemuy4yHa YyacmuHa
IntocTpauia: wo TyT cninbHoro?

Posrnaabre inmfoctparito. Ha wiit 306paskeHi 3oBcim pisHi 06’ eKTU um
He Tak?

AKi pi3Hi cucTemn nokasaHi Ha intocTpadiil! AK He AUBHO, yce ue — mogeni
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Mu nmoumrHaEeMO APYTy TeMy HAIIIOTO KYPCY, IO IPUCBAYEHA MOIEJIAM
i MomeI0OBAaHHIO.

Mogpgeni Ta cuctemn: BU3SHaYE€HHA

Ha tperbomy TrsKHI Hatoi po6otu (c. 22) Mu BiKe 00rOBOPIOBAJIY ITOHATTSI
«MOJIeJIb» Ta 3raJyBaJIii IIPO IependaveHHsa MaOyTHIX MOAil 3aBAAKYN O0Y-
JIOBi B HAIITUX TYMKAaxX MOeJi HaBKOJMIIHLOTO cBiTy. Ille ogne monaTTA, 110
MTOTpiOHE JJIsT PO3MOBHU IIPO MOJENi, — «CHUCTeMa». BUBHAUMMO ITi TOHATTA.

Cucrema — 11iJie 3 B3a€MOIIOB’ A3aHUX YaCTHH. B3aeMoIid IuX YacTHH €
IIPUYNHOIO BUHUKHEHHA HOBUX BJIaCTHUBOCTel cucteM. CucTeMu BUBYAIOTh,
CTBOPIOIOYM 1XHi MojeIi.

Mogenp — 1e cucTeMa, SKa CTBOPEHA IJIA BUBUEHHS CHUCTEMU-3pas3Ka
Ta BigoOpaskae ioro oco0JIMBOCTI, ITT0 BAXKJINBI AJ1d Hac. AKIMo 3B A30K ua-
CTHUH y CUCTEMi-MOJeJIi Ta 3B’ 130K YACTHH Y CHCTEMi-3pasKy OyAyTh IOAi0-
HUMU, TOAI0OHUMH OYyAYTh i BJIACTUBOCTI IIUX CUCTEM.

Hamre 3maioMcTBO 3 MOAEJISIMEH IIOUAJOCA 3 MJOBOJII CKJATHOTO
MIPUKJIAAY — MOMEJNi 30BHIIITHBOTO CBiTYy, AKYy MU OyAyeMO B HAIIOMY
BHYTPIITHBOMY CBiTi. 3apas 06roBOPMMO IIPOCTIIlli MPUKJIALN.

IITo6 He 3amayTaTrCcAa B pi3sHOMAaHITTI MoesIel Ha POSTJIAHYTIN paHirIe
irrocTparii, 3acTocyiMo AJIA HUX YsKe 3HaOMHUII BaM HigXxXin — KJacudi-
Karriro.

Irpamka cupoiero nepenae (GOpMy CHUCTEMHU-3pa3Ka — CIIPABIKHBOI
BaHTaKiBKU. JIfoguHa-Mo1e/Ib Ha MOKAa3i MO IeMOHCTPY€E BUTJIAM B OAA31,
SIKUI BOoHA pekJiamye. Mozenb KBiTKY Ja€e MOMKJINBICTh 3p03yMiTu OymI0BY
IOI'0 Oprany pociuHu. Mozaesb MiKpPOpaloHy AeMOHCTPYE B3a€EMOPO3Ta-
IITyBaHHA Oy/iBeJb, OPIT Ta 3eJIeHUuX 30H. Yce 1e — (isuuni Mojedi, 1110
momiOHi 10 Momeseii-spaskiB 3a (hopMoIo.

I'padik i popmyna HanucaHi Ha nmamepi, ajge Bizo6paskaioTh He (popmy,
a 3B’A30K MiK pisHMMU IIpollecamMu y Mojeisax-3paskax. Ile BimOyBaeTh-
cA 3aBIAKY BUKOPHUCTAHHIO CUMBOJIIB — JiHi#, OyKB, 3HaKiB. IlepenHece-
Mo rpadik i popmMysay Ha eKpaH; HOCIi 3MiHHUTBCS, a caMi Mojesi — Hi.
BiacTuBocTi 3paska, AKi BijoOpakaiooTh IIi MOJesi, He 3aJeXKaTh BiJ TOro,
K BoHM mToKasaHi! Ile — cumBoaBHI MomeTi.

Mamna — Tex cuMBOJIbHA MO/JleJIb. X0Ua BOHA MO/JIeJII0€ 3eMHY II0OBEPXHIO,
MicTa Ta IOporu, MOKasaHi CMMBOJIaMU, — YMOBHUMHU 3HAKaMMH.

Mu He obOroBopmJiu IIle [Ba MPUKJIAAN MOJeJeli: KapTUHU Ta YOBHA
B aymKax y miBumHKHU. [li mozmesni He moOynoBaHi 3 OKpeMHX CHUMBOJIIB,
e — o6pas3Hi MomeJi.

ITo peui, i cama imrocTparlis, 3 AK0l MU IIOYaJIX PO3MOBY, € 0OPa3HOIO
MOJIEJLJIIO0, III0 CBIAUUTE IIPO pisHOMAaHITTA Mozeaeii. Ilig uac posrisaganHsa
miel imrocTpariii y BalmoMy BHYTPIiIIIHBOMY CBiTi 3’ ABJIs€THCA 11 MOZeIb.
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Yum BM 3aMMa€ETeCA B LLKONi?

Hagimo Bu 0araTo pokiB mocmisib XOoAWUTE OO IMTKOJM Ta IMOCh B Hil
pobure? 11106 He TuHATUCA Oe3 minma? IHOMI i1 TaKke OyBae, ajie TOJIOBHUM €
iHIIIe — 70 ITKOJIM XOAATH, 106 BunTucA. Illo o3Hauae BuuTucsa? 3acso-
I0BaTH KYJbTYPHI HagOaHHA JIOACTBA, TPEHYBATHUCS IX 3aCTOCOBYBATMH...
3 BUKOPHUCTAHHAM IMOHATHL, SIKi M OOTOBOPIOBAJM IILOTO THMKHS, MOMKHA
CKasaTwu, II0 Ballle 3aBJIaHHA — CTBOPIOBATH Ta BJOCKOHAJJIIOBATH BaIlli MO-
IeJi cBiTy, KyJIbTYpH, cCAMUX cebe.

MuHyJIOTO THMKHSA HWIIJIOCA PO Te, IO JIOAUHA, 3 0i0JOTiYyHOI TOUKK
30pYy, € TBAPUHOIO, aje qy:Ke ocodamBo. Hacopasi rosoBHa pisHUITA MidK
JIIOAVHOIO Ta iHIINMY TBAPUHAMU IIOJIATAE Y TOMY, K JIIOAUHA Oyaye Moze-
ai. Mu KasaJu, 1110 Bci TBapuHU OiJIbIT-MEHII YCHIIITHO 3aHATI T00Y/10BOIO
MozeJied 1 HaBOAMIN AeAKi mpukjaanu (30KpemMa, CTOCOBHO amMe0OMW Ha Tpe-
THOMY THKHIi, Ha ¢. 21). HaBememo 1mie oquH IpuKJIam.

o6 3po3ymiTu, Kyam Teuia BMHece LWMATOoK x1iba, raBa Ma€e KOpUCTYBaTMCA
MOAENII0 HABKOJINLLIHbOTO CBIiTY, AKY CTBOPIOE Y CBOIN NCuXiui.
Yym BiApi3HAETbCA MOZeNb CBITY raBu Bif Mogeni CBiTy niognHn?
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Cmocrepiraui 6araTo pasiB 6aumnu Taxe. [aBa BHIAZKOBO BIIYCTHIA
IIIMATOK XJi0a y CTPYMOK; Teuid 3aHecsaa XJi0 Irig MicTOK i He maja rasi
3MOT'M Bifipasy BUXOIIUTHU CBOIO 13KY.

Coocrepiraui sasHauaiu, IO B TaKUX BUIIAJKaX raBa IlepejiTae Ha
iHIIi# Oik MicTKa I YeKae, KOJIM Teuid IIpuHece i XJi0.

Yy Bumiancs raBW po3B’s3yBaTu Taky samauy? CmemianbHO — Hi.
IIpocTo pyxysuBuil mTax 3i CKJIAJHOIO IIOBEAiHKOI OyAye y CBOIill mCuXiii
(y HEepBOBi# cucTeMmi, III0 Kepye MOT0 MOBEAiHKOI) TaKy MOIENb, IO Aa€
MOXKJIUBICTh IependavaTy pyX HABKOJIUIIHIX ITPeIMeTiB — HaBiTh XJi0y,
KU Hece Tedidd.

Hamma momess cBiTy Taka caMa JOCKoHaJa, AK y rasu? Hi, mabararo
ckyanHima i nockonaJiimia! KoxxHa rasa 0yaye mozesi cama, a Mu 0yIyeMo
MOJIeJIb CBiTY CH1JIBHO, 3 BUKOPUCTAHHAM MOBH Ta iHIITMX CUMBOJIiB, MU Ha-
BUaeMocCsd, 11100 3poOUTH HAIIli MOAeJIi Kparumn!

...Bu mpouwnTasu ommc IOBeIiHKM I'aBU — Ile TaKa MOJeJb. Bu Imo-
IUBUJIVCS Ha iJIfocTpalliro, Ha iHmry mozaenb. Bu yaBuiam cobi mi momii —
i mobynyBanu mie immry mopess! Ili momeni me moxkamBi 6e3 B3aemomii
paraTbox Jromel i 6e3 MoBu. BUKOpHUCTaHHSA TaKUX CIiIBHUX MoOJesaeil —
roJIOBHA BiIMiHHICTH JIIOJIeH Bij TBapwH, pelliTa — MeHIN BaKJauBi. s
TOTO, 100 iX OyAyBaTH Ta BAOCKOHAJIIOBATH, B i XOAUTE IO IIKOJIMH...

Ak nporHo3yloTb noropy?

Bu Begere miomenHMK mpupoxu. IHOALI KijbKa AHIB IIOCHiNL IIOrOga
mpuOJIM3HO OAHAKOBA; iHOAI BimOyBaioThcs Ii HecmomiBaHi AJA Hac 3MiHU.
IIpo Taki sminm MOKHA 3a3maJIerib Ai3HATHCS 3a JOIIOMOI0OIO IIPOTHO3Y II0-
rog1 — JJIA I[BOTO JOCTATHHO 3aMTH Ha BiAIIOBigHI caliTy B iHTEpHETI.

3BigKu 6epyThesa Taki mporaosu? Iloroxa 3ameXuTh BiJ pyxy moOBiTpA.
¥V pisHUX MicHaX, Ha PisHiN BuCOTI Haa 3eMJIeio MOBiTPA Mae pisHy TemIe-
paTypy Ta Bosoricts. Mloro pyxae Bitep, HarpiBae CorIe... Yce Iie BpaxoBa-
HO B KOMII IOTE€PHil MomeJTi.

3aBOAKU CIIOCTEPEKEHHAM, IO BeAYThCA 10 BCili 3eMJIi, I KOXK-
HOI AiIAHKY NOBiTpA BimoMmi ii ocHOBHI BiaacTuBocTi. [lasi caig mpocTto
mpopaxyBaTH, SK IIi IMOBiTPSAHI Macu OyAyTh pyXaTHUCA, B3a€MOIisATU
Ta 3MiHIOBAaTHCA. 3BiCHO, HJIA IILOT0 HMOTPiOHI MOTYKHI KOMII IOTEePH.
Tak, nasa poboTy i3 cydacCHUMHU MOJEJSIMU BUKOPUCTOBYIOTH CKJIATHY
TeXHiKYy!

3a J0IIOMOro0 MOJEJIe CTBOPIOIOTH HE JIUIIE IPOTHO3 moroau. Byab-
AKUN TeXHIYHUT TPUCTPIN «HAPOAMKYETHCA» , IPOXOIAUN Uepes HU3KY MO-
Iejeii — o0pasy B IOJIOBi BUHAXiTHUKA, KPECJAeHHA, KOMII IOTePHI Moaei
TOIIIO.
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Mana ogHoro i3 canTiB NnporHo3y norogu. lNokasaHi ouikyBaHi
TeMnepaTypu (KONbOpoMm) Ta HaNnpAMM BITPY (CTpinkamm).
Lle — pe3ynbraT pob60oTn KOMN't0OTEPHOT MoZeni
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N
lfonoeHi oymku
® Mogenr — Ie cucTeMa, IO CTBOPEHA MIJIsI BUBUEHHS
cucTeMU-3pasKa i BimbuBae foro BayKJIMBI IJIs HAC 0COOJIH-
BOCTI.

® Mogesti € HaIpouy ] Pi3BHOMAHITHUMHU K 3a IPUPOLIOIO,
TaK i 3a mpu3HaueHHAM. BupisuaioTs (isuuHi, CHMBOIBHI
Ta 00pasHi Mozeri.

® BigminHicTS JITOAEH Big iHITUX TBAPUH Y TOMY, IO JIOIN
3IaTHI CIILJIBHO CTBOPIOBATH MOJIEJIi, BUKOPUCTOBYIOUM JJIs
IILOT'O MOBY, iHIIIi CHMBOJIN, TeXHiUHi 3aco0mu.
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lNpakmu4yHa yacmuHa

Mopeni Bac camunx

Bu nmouanu omanoByBaTu pisHOMAaHITTA Mozeseii. IIpomoHyemo 1iKkaBe
3aBIaHHA, SKEe MOYKHA BUKOHYBATHU AK MOOAMWHIIL, TaK i B rpymi.

OnumritTe pisui Mogenai Bac camux. He 3a0yBaiiTe, AKIINO HAETHCA IIPO
MOJeJIi, KOXKHa 3 HUX Mae€ BimoOpasKkaTu MeBHi 0COOJIMBOCTI Bac 0coOMCTO
K CHCTeMHU-3pa3Ka. B3aeMo03B’sI30K YacTUH MOJesIi Mae OyTH MOTiOHMM
0 B3a€MO3B’A3KY AKMUXOCH BAINX XapakTepucTuk. OcobsuBocTi Momesi
BM3HAYAIOTHCSA BAIITMIMU OCOOJMBOCTAMU, AKi 3aI[iKaBJIIOIOTH TOT'O, XTO BaC
MOJIEJIIOE.

3aIpoIoHyEMO KilbKa IPUKJIALIB MOJeseli, aje 0yaeMo IOSACHIOBATHA
iX 3 KOKHUM KPOKOM MeHI AeTaibHO. IlosgcHITH, IIT0 caMe B Bac MO/IEJIIO-
€ThbCA 3a JOIOMOTOI0 IIepepaxoBaHUX MOJeJell i Tux, I1o AoJacTe 0 mepe-
Jiry Bu cami. Yum 11i mogeni moxioHi g0 Bac? K e moB’si3aHO0 3 BUKOPUC-
TAHHAM I[IUX MOLeJen?

Bama ¢gororpadisa e Bamroio moze 0. BoHa BifjsepkaJiioe xapakTepHi
pucH BaIIoro oO0JMYYs Ta BAIIOl CTATypH, BAIIOTO 3aHATTSA, CTAHY TOIIIO.
dororpadis moxke OyTM BUKOPUCTaHA, 11100 yIisHATH Bac, PO3IOBiCTH KO-
MyCh, UMM i K BU 3aliMaeTecsd, HaraJaTu 3 YacOM IIPO IIeBHUH eTall BaIlIoro
KUTTA...

fAx1mo y Bac € cMapT-roAMHHUK a00 TesieoH i3 mporpamoro, Io BU-
3HAUae Ballle PO3TaIlllyBaHHA, Balli OJM3bKi MOMKYTb CTEKUTH 3a BaIINM
nepeminieHHAM. Touka Ha Mailli B IIporpami IJis CTeXeHHA — Ile MOJelb
Bac! Bona BifsepkaJrioe Baille po3TaIllyBaHHA BiTHOCHO IIEBHUX 00’ €KTiB —
IIKOJIX, JOPir TOIIO...

MengnuyHa KapTkKa B IMOJIKJiHIiNI ab0 MeOIIyHKTI IIKOJM € MOZEJLII0
BaIIIOT'0 PO3BUTKY Ta CTAHY 3/I0POB’A...

ManeKkeH, Ha AKOMY ONATHYTI pedi, AKi Bu MoKeTe mpuabaTH AJIA
cebe, — MOJeJIb BAIIIOTo Tija...

YaBJIeHHS IIPO Bac, III0 CTBOPIOIOTH BAIlli APYy3i Ta 3HANOMI...

Bamre «f1» — 11e Baire yABJIeHHA IIPO caMux ceode...
QWi

OnaHyliime noHamms

®isnuHi mogeni CumBonbHiI mogeni
O6pasHi mopeni
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MumanxHsa 0nA 3akpinneHHA mamepiany

1. Illo € Mmozmen0, AKA MMOKA3y€e B3a€MOPO3TAIIIyBAaHHSA IPUMIillleHb Ha
IIeBHOMY ITOBepci y OymiBiri?

A dororpadisa Oymisii

b nnan

B mama

I' mepenycTka

2. Mana Ha ocTauHi# ifocTpaliii naparpaga — 1e
A (disuuHa MOIENIb

b cumBoJabHA MOmeb

B obpasua mozmenb

I' cioBecHa Mmogenb

3. HaimrocTpariii B posaisi «Berymm» 300paskeHo XJIOMUYNKA, AKUHA TUIIAE
rifky mig cob6oro. Momesb, 1110 [03BOJIsIE BaM IIepea0auynTH, 10 CTAHEThCS
3 IIUM XJIOITYUKOM, € (Di8UUHOI0, CUMBOJIHLHOIO Y1 06Pa3HOI0?

4. Bina minmoxigHuX mepexojiB I0o0Ju3y IIKiJ CTaBIATH ILJIaCTMACOBIi
(dirypu mrosapis. Hasimo? ki ocobamuBocTi cucTeM-3pasKiB mepemamTh
i momei?

5. BispMmiTh apKy1 namepy Ta306pasiTs cebe. KiBaliri xapaKTepuCTUKA
€ BUBHAYAJLHUMH IJIA T00YZOBU JaHOI Moaesi?

Temu 015 062080peHHsA | BUKOHAHHSA

® CrTBopiTh pidHi THOM MOzl CTiIbIIA, HA SKOMY BU CUAUTE, BUKO-
HYIOUHM OOMAIITHE 3aBIAHHA.

® HagezniTs npukgagu Mojesell pi3HUX TUIIIB, AKi BU BUKOPUCTOBYE-
Te IIiJi Yac BUBUEHHA PiBHUX IMKiJIbHUX mpeaMeTiB. IIlo B mux BUnagkax €
CHCTEMOIO-3Pa3KOM, a II0 — MOJEJLII0?
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Yu 6e3neuno 6pamu npukxiad
3 peknamHux pomomodeneii?

Y ABJIEHHA IIPO Te, AKUX JII0/Iell TOTPiOHO BBAMKATU KPACUBUMU, 3 YACOM
3miHOBanucaA. Hampukian, y JaBHUHY, V CYCHiJIbCTBax, fAKi BiguyBaaum
HecTauy i)Ki, KpacCMBUMM BBa’Kajam JOAei, (pirypa AKHX CBigumia mpo
Io0pe XxapuyBaHHS.

HeicryezaraapbHUX «peIemnTiB» CTOCOBHO TOT'0, AK IOBUHHI BUTJIAIATH
XJIOMUYUKY Ta JiBUaTKa, YOJOBiKM ¥ sKimkm. Ha xanab, BUKOpPHCTAHHS
MoJeJiell Y peKJaMi HPU3BOAUTH A0 TOTO, IO 3J0POBi Ta Kpacusi JOAHU
MOPiBHIOIOTH CBOE TiJIO 3 TiJIoM MOJeJIi Ta IOYMHAIOTH BiguailigyIIHO
3MiHIOBaTHU cebe.

Te, mo B pekJiaMi ofgary HaludacTillle BUKOPHCTOBYIOTh BHCOKHX Ta
XyIOUX MoOjeJeii, MPpus3BeJo A0 TOro, Imo 6e3jiu miBUaT Ta XJIOIIIB BUPIi-
muau cxXyauytu. 1li :KepTBu pekJaMu HEBUIPABIAHO OOMEKYIOThH cebe
y K1 1 3aBAAIOTH IIMM IIIKOAM BJIacHOMY 340poB’ 0. Hegoiganusa oco0a1muBo
HeOe3meuHe IJIA AiTeld i mifriTKiB, TijT0 AKMX Mae POCTHU Ta PO3BUBATHCS.
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Teopemuy4yHa YyacmuHa

Po6in3oH Kpyso Ta cnig Ha nicky

Munysoro THKHA MU HaBeJU IMPUKJIAAM HaWpisHOMAaHITHIIMMX
Mojesieli. A Tellep IOIIYKAEMO MOJeJI y (pparMeHTi JiTepaTypHOTO TBOPY.
Bu umramu poman «Pob6inson Kpyso», 1o OyB Hamucanmit 1719 pory
aHriiticbkuM nucbMeHHUKOM [lawmienem Iedo? Iedo HasuBaB cBiii poman
«ajeropi€eo» — IOPiBHAHHAM, Ha-
TAKoM. BiH moxasyBaB, K BJIACHOIO
Iparielo JIIOANHA CTBOPIOE OCHOBY JIJIA
rigaoro xurtd. I'epoit [ledo mpokuB
28 pokiB Ha 06e3JII0JHOMY OCTPOBI,
0 TOTO K CIIepITy — YV IIOBHOMY
CaMiTHHUIITBI.
dAxKocw i3 HUM cTasocsa Take.

«OpgHoro  pasy onisdHi, nay-
yn beperom MopA OO CBOro YOBHa,
A OyB Hag3BUYAMHO 34MBOBAHUN, MO-
6aumBLlIN BiOOUTOK 6OCOI NOACLKOI
HOMM, AyXe ACHO BIATUCHYTUA Ha
micky. fl CNMHUBCA, HIBU BpaXxeHUN
rpoMoMm, Hibu nobauvBlin npusMaa.
Al nprucnyxaBca, 03UparoyunNCb HAaBKONO,
afe HiYoro He Nouys i He No6aums.

A BMGIr Ha ropbok, Wob GaunTu
pani; CcnycTMBCA  Hasag, MNoOXoAuB
b6eperom, ane He 3HAWWOB Hiyoro:
iHWKUX nopibHnMx cnigiB He 6yno.

6i : . Al niwoB We pa3 NOAMBUTUCL HA TOWM

INbLW, HI>K ABa CTONITTA. .. .
3 AKUMK MofienAMM Mn Maemo cripapy,  CTTHA I EPEKOHATUCH — Hi1 CNpaBAl ue
KOJIM YNTAEMO Liel TeKCT NIOACbKUK Cnig, a Y1 MeHI Ue TUIbKKU
Ta PO3rNAAAEMO Lo inocTpaLio? npuBnZinocb. Hi, A He nomnnueca: ue,
3HainpiTb TYT pisHi mopeni! 6e3ymoBHO, 6yB BifOWUTOK HOrW. fl ACHO

Llin intocTpauii fo «PobiH3oHa Kpy3o»
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BiAPI3HAB N'ATY, NanbLji, NiAOLWBY — KOXHY Tl YaCTMHY. AK BiH noTpanus cloan —
A He 3HaB i He Mir yABUTU COBi».

Mogennto piticaocti € cam pomaH lledo. O6pas Pobinsona — mozmesnb
JIOOUHU, SKa *KHBe CBOEIO IIpareio. HaBegena murara Ta ijgoocTpaiia —
MozeJi meBHOI cuTyarrii. Binbutok — momenb JoachbKol Horu. PoOiH30H,
KU HOCUTH CaMOPOOHEe B3yTTs Ta 3BUK 0 JYMKH, IO HA OCTPOBI HeMae
iHIMUX Jrogeii, po3dyMmie — HOro MojeJb OCTPOBA, AK OE3/JIOSHOTO, He
BigmoBimae mificHocti. ITam’sATaeTe 3 4Oro MOYMHAIOTH AOCHiMKEHHA (MU
00roBOpPIOBAJIM IIe B Marepiaji 4yeTBepTOro THKHA)? 3 HEBiAmOBigHOCTL
CIIOCTEPEIKEeHb HAABHUM MOJEJIAM!

Iledbo w™Momenioe curyailiro, KOJU ¥OT0 Tepoil CTUKAETHLCS
3 HEBiAOOBiIMHICTIO BJIACHOI MOZeEJIi CBOIM cHOCTepe:KeHHsIM. Bin
OyKBaJILHO He BipuUTh CBOIM opraHam 4yTTa. My BUKOPHCTOBYEMO Iieii
(bparmMeHT TeKCTy AK MOJEJb TOTO, IO OIIUC TAKOXK € MOIEJIIIO...

CKinpKu pasiB MU BUKOPHCTAJM 3apas CJIOBO «MOAeNb»? Bararo... Unu
Bij mboro #oro cenc He posmuBcAa? Hi. B ycix Bunagxax, Ko MU 3rafyeMo
PO MOJieJib, MM Ka’yKeMO IIPpO CHCTeMy, IO MOXKe MAaTH 30BCiM iHITY
IIPUPOAY, HilK «CHCTeMa-3pa3oK», aje Taky, I0 Mae MOAi0HUHA XapaKTep
3B’SIBKY YaCTHUH, i 3aBAAKHU I[bOMY — IIOJi0Hi cCTeMHi BJIaCTUBOCTI.

Marepianun

Ina  objamiTyBaHHS  CBOTO
ocesqumia Pob6inson Kpyso Kopu-
CTYyBaBCS IEPEeBaKHO NPUPOIHUMU
MarepiajamMu, IIepImI 3a Bce —
nepeBuHO0. OsupHiTbea. Taxki
MaTepiajay HaABHI W y Balii
JOMIiBITi.

AJle 1mepeBa)XKHO MM OTOYEHi
iHImMMMu Marepiasamu, AKi oTpu-
MaHi 3 BUKODPHCTAaHHAM CKJAJIHUX
rexHoJiorii. Ile BummaByeHi 3 pyn
MeTaJii, 3alleueHi JO TBEePAOCTi
CKJI0O Ta KepaMmika, CTBOpeHa
3 Ha)Tm miaactMaca ToIo. PisHi
MaTepiaay MalTh PisHiI BJIACTUBO-
CT1 Ta HPUAATHL AJA BUKODHCTAH- 3, o)1 o3HaKaMy MOHa BiAPI3HNTY

HA 8 PISHOIO  METOIO. Hasenemo Lii FOpHATKa: MeTaneBe, KepaMiuHe,
IIPpUKJIagM. P061H3OH pOGI/IB KYXOHHE nnacTUKoOBeE Ta CKNaHe?
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MIPUJIAAAA 3 00IIaJIeHOl TJIMHU. ¥ HBOTO BUXOIWJIN HEKPAacHuBi, aje HamifiHi
ropuuku. CydyacHu# mocy € JOCKOHAJIIIINM.

Onucatu Marepianm MOKasaHWX TOPHAT MOMKHa 3a KoOJbopoM. Aure
UM JO3BOJIUTH KOJIIP YCTAHOBUTHU, AKi 3 HUX OyAyTH OiJBII CTIHKUMHU IO
posouBanua? 11106 BigmoBicTH Ha Ile TUTAaHHA, IOTPIOHO BU3HAUATH iHIITL
BiactuBocTi. TBepaicTy MaTepiany — 1ie ioro sgaTHicTsb 30epiratu opmy,
HaBiTh AKINO HA HBOIO THUCHYTH. KepamiuHe TODHATKO IyKe TBepe,
a IJ1acTUKOBe — Hi. SKIIO BIycTUTH KepaMiuHe ¥ CKJIAHe TOpHATKA Ha Mif-
JIOT'Y, TO, CKOpiIlle 3a Bce, BOHU P03i0’10ThCs, 00 He TaKi MiIfHi, SK MeTaJjieBe.
Bonu uyTtauBi go yaapy Ta sMiHu ix#Hboi popmu. IlaacTukoBe ropHs 1mac-
THUYHE: BOHO JIETKO 3MiHIO€ (DOPMY Ta JIeTKO ITIOBEPTAETHCA 0 ITOIIePeIHBOTO
cTany. A B AKOMY T'OPHATKY HaWIIIBUAIIIE OCTUTHE rapAYnii Haniin? Y Tomy,
MaTepiaJj SKoro HalKpalile IIPOBOAUTH TEILJIO, — B METaJeBOMY.

MNigBrLweHHA TemnepaTypu CNPUYNHAE 3MiHU BNacTUBOCTEN MaTepiany.
MoamBITbCA, AK TIErKO CKNoAYB 3MiHIOE GOPMY CKNAHOI irypku.
Ane WoMHO BOHa OCTUTHE, ii BTACTUBOCTI 3MiHATbCSA!

IlopiBHANTE BIacTUBOCTI MaTepiajiB, IO BaC OTOUYYIOTH, Ta OIHUIIIITH
BigMiHHOCTI Mix HuME!

lNyctuHa

BasknuBa BiacTuBicTh MaTepianiB — ixX rycruHa. BoHa 3asieXuTh
Bil TOTO, HACKIJIBKM IIiJTPHO yHaKOBaHI YaCTMHKW PEUYOBMHU (aTOMHU Ta
MOJIEKyJin). YaBiTh cobi: BU cKJagaete peui B mady. AKimo 6esnagHo ix
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HaKuIaTH, B IeBHOMY 00’€Mi MOMiCTHUTHCS BiTHOCHO MaJIO peueii i BOHU Ba-
JKUTUMYTH HebaraTo. SAKIO CKJIacTH iX BIOPSAAKOBAHO, — Maca TOTO, IO
BMIiCTUTBCS B IeBHHUI 00’eM, cTame OinbIno. 3rajaiTe arperaTHi cTaHun
Bozu (c. 81)! ¥V Burssani mapu B meBHOMY 00’ €Mi BMillyeThCcA 3HAUHO MEHIIIE
MOJIEKYJI, Hi’K Y PiIKOMY CcTaHi a00 B KPUCTAJNIUHUX I'PATKaX, AK Y JbOII.
I1i arperaTHi cranu BigpisHAIOTHCA 3a rycTuHo0! [/ BusHaueHH 1iel ¢i-
3UYHOI BEJINUMHY BUKOPUCTOBYIOTH (hOpMYTY:
P=m:V,

Ie p — T'yCTHHA, 1110 BUMipIOEThCA ¥ KI'/JI a00 Kr'/M3, m — Maca, y Kr,

V — o6’em y 1 abo m°.

BusHaueHHA 06'eMy 06’€eKTiB cKnagHoi ¢opmu

Busuauntu 06’em mpocToi girypu (Kysi, kKyba) mpocto. A m1o pobutu,
SKIIO IIPeIMeT, IKUH Hac I[iKaBUTh, Ma€ cKJIanHy dopmy? Pimenns suaii-
IIIOB JAaBHBOTPEIILKUN MaTeMaTUK Ta (pisuk Apximen. MokHa BUSHAUUTH
00’eM BOAM, II[0 BUTICHSE TiJIO, AKe MU AocJimxyemo. IloBropuMo mocif
Apximena. 3aHypuMO II0 uep3i CKJIsHe Ta cTajieBe TOPHIATKA Yy BOAY B Mip-
Hilt emHOCTI. IX 06’€M BigmoBizaTHMe miqBUIIEHHIO piBHA BOIM.

Br3HaueHHs 06'emy 06'eKTiB CKnagHoi GopmMu: CKASHOIO Ta METaNeBOrO FOPHSATOK.
Y TakomMy gocnifi Hac LikaBUTb He Te, CKiNlbKK PiANHN MOXe BMICTUTU FTOPHATKO,
a 06'eM peyoBMHU, 3 AKOTO BOHO 3pobrieHe. Bu3HauTte 06'eM MeTanieBOro ropHATKa

Busnauumo rycTuHy MaTepiaay, 3 AKOro BOHU BUTOTOBJeHi. Maca
CKJIAHOTO ropuHATKa ctaHoBuUTh 130 r. Ha imrocrparii BugHO, 110 00’€M
BOAY 3 TOPHATKOM OijbInuii 3a 06’em camoi Bogu Ha 50 mu. OT:ke, 00’eM
3aHYPEHOoro y BoAy Tijma craHoBuTh 50 M. Po3paxyeMo Ir'ycTuHy CKJa:

P, .~ m Y% =130r: 50 mu = 2,6 r/Mma = 2,6 Kr/2

CKJ1. FOPH. CKJ1. FOPH.
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IlepeBipTe oTpuMaHuUil pes3yJbTaT 3a JOBiIKOBOIO JiTepaTyporo. Bin
BifITIOBiZla€ HaBeJeHiNA y JOBIAHUKY I'yCTHUHI CKJIa!
CropoOyiiTe BUBHAUUTHU T'yCTHUHY METaJIeBOTO TOPHATKA, SAKIIO HOTO

maca cragosuthb 800 r.
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lonoeHi dymku

® Opuiero 3 popm Mozesi € onmc. MoskHa onmcaTy IeBHY
CUTYyAaIlil0, MOJKHA OMKUCATH IIeBHi 00’€KTH — yce Ie CIoCo-
01 MOZeJI0OBaHHA.

® Ilig uyac ommcy PyKOTBOPHUX O0’€KTiB UacToO 3a3Haua-
IOTh BJIACTHUBOCTI MaTepiajiB, 3 AKMX BOHU 3pobJieHi. PisHi
MaTepiaJgy MaloTh PisHI BJACTHBOCTI; 3aBAAKH IIHOMY
BUPOOM MOKHA BUKOPHCTOBYBATH 3a ITPU3HAYCHHSIM.

® OpHa 3 Ba)KJIUBUX BJIACTUBOCTEN MaTepianiB — IxXHA
TyCTHUHA, 10 BU3HAYAETHCA SAK BiJHOIIIEHHA MacHU Tijia 10
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NMpakmuyHa yacmuHa

CTBOpEHHSA ONOPHOro KOHCNEKTY

[lna BUroToBNEeHHA NPOBIAHVIKIB
efIeKTPUYHOTrO CTPyMy
BMKOPUCTOBYIOTb Pi3Hi MeTanu:
3ai30, Mifib, aNIOMiHiI

Ilna Kpalmoro samam’ ATOBYBAHHA iH-
(hopmariii KopruCHUM € BMiHHA CTBOPIOBATH
OIOpPHUIT KOHCIEKT. BiH € (popmoio ciioBecHOT
Mozesti. OMopHUI KOHCIIEKT MOJKe BUTIALATHI
aK TabJInIsd, cXeMa, KoJasK TOIIIO.

IIroro TuKHA MM 30Cepegusiu yBary
Ha BJIACTHBOCTAX MarepianiB. Crpobyemo
mo0yayBaTU OMOPHUN KOHCIIEKT JJIA OIHCY
Ta IIOPiBHAHHA MeTaJiuHUX MaTepiajiB
y BUTJIAA1 TabIAII.

Taxkuii BapiaHT OIIOPHOTO KOHCIIEK-
Ty IO3BOJIAE TOPiBHIOBATHM pPidHi 00’eKTH,
ABUINA Ta Opollecu. B Hamiiii Tabauii mMu
MOXKeMO IOPiBHATHU TPU MeTaau 3a IXHIMU
BJIACTUBOCTSAMU.
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Bnactusictb 3aniso Migb AntomiHin
306pakeHHA

. Cpibnsacro- y Cpibnacrto-
Konip 6 YepBoHUN 6inuii
Bamck Ackpaso ) Ackpaso ) ToMSHUA
BUPAXKEHWUI BUPAXKEHWIN
F'yctuHa 7 900 kr/m® 8 900 kr/m® 2 700 kr/m3
Temneparypa 1538°C 1085 °C 600 °C
nnaBneHHA
AEROELIE [loBoni wBnaKo
CTinKicTb (3AaTHICTD . €TbC'EiI
6yTu cTinKumn pynHy Crinka CTivkuin
3 YTBOPEHHAM
A0 BNANBY T
ipKi
cepepoBuLla)
MarHiTHi BupaxeHi BupaxeHi BuparkeHi
BNAaCTUBOCTI CUbHO cnabko cnabko
MownpeHicTb
y npupogi (Bmict 51% 0,01 % 8,8 %
y 3eMHin Kopi)
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OnaHyliime noHamms E
lNyctnHa Marepian BnacTtuBocrTi martepianis E
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Tema 2. MOOE/IOBAHHA

MumaxHA 0nA 3akpinneHHA mamepiany

1. ITocyx nia yaroBaHHA PiJKO BUTOTOBJISIOTH 3 METAJY, TOMY IIO
A Meran KpUXKU

b 006 meraseBy UamiKky MoKHA OOIIEKTHUC

B meran nmimaBUTBHCA BiJi BUCOKOI TeMIIepaTypu

I' meran mae HempuBaOJIUBUIA KOJIip

2. OfuHUIAMY BUMipIOBaHHA T'YCTUHU €
A xr Bwm
B I'kr/n

3. BusHaure rycTuHy MeTaJIeBOro TOPHATKA Ha ijfocTpariii i3 samype-
HUMHU TOpHATaMU B maparpadi. Busnaure 3a TabauIleio 3 mpakTUYHOI Ya-
CTUHU, 3 AKOT'O MaTepiasly BUTOTOBJIEHE T'OPHSA.

4. 3a mOIIOMOrol0 KYXOHHHUX Bar BU3HAUTE Macy 3aJIi3HOI Ta aJOMiHi-
€BOi BUeJIOK a00 J0KOK. BuKopucToByoun gJaHi TaOJMII IpaKTUUYHOI Uya-
CTUHU MO0 'YCTUHU, PO3PAXyHTe iX 00’ €M.

5. Homy mepeB’ssHi 00’€KTH 4acTO He BAAETLCA 3aHYPUTH Y BOAY, 1100
BUBHAYUTH iX 00’eM, K y mocaini Apximena?

Temu 015 062080peHHsA | BUKOHAHHSA

® Kouau Moke OyTH KOPUCHUM omuc AK popma momenoBanusa? Hase-
IiTh IPUKJAAN BUKOPHUCTAHHSA OMUCIB HA iHIINX HAaBUYAJbHUX IIPeIMeTax
(MmaTemaTuKa, yKpaiHChKa MOBA TOII0).

® Yowmy mikinbHe mpuaanna (MiHifiKa, NIANIKA I BOAU, S0IIUTHU
TOII0) ¥ BAIIIOMY HAILTiYHUKY 3po0JieHe caMe i3 TaKuX MaTepiaaiB?

® JlaBHi mymepu nucaju Ha TJIMHAHUX TAOJUUYKaX JepeB’SHOIO Ta-
anuko0. YoMy 3apas A MuChMa BUKOPHUCTOBYIOTH iHIIN MaTepianu? Yum
BOHU Kpari abo riprmri?
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Fr.

rPAGIYHI MOAENI b

Teopemuy4yHa YyacmuHa

3incoBaHum tene¢oH

Bu rpamm B rpy «3imcoBaHuii
resieor»? Kosu Bu Hamaraerecs Ioch
MMOACHUTU CJIOBAMU, a Bac PO3YMilOTh
HenpaBuabHO? IIpoBemeMo HeBeIUKUit
mocain. Hwuyxue HaBemeHo omnuc ic-
Ttotu 3 TBopy TyBe $fmcom «Kpaina
Mywmi-TposiB». CupoOyiiTe HaMaJl0BaTU
Kpuxirky.

«ManeHbKa icToTa cugina nig kKope-
HeEM fepeBa i BuTpilWanaca 3-nig crpene-
XaTol FPUBKW. .. KpuxiTKka CTynue y BOAY
i No6bpiB Uepes CTPYMOK. ... YpeluTi HeljacHa,
TOHKa, MOB HUTKQ, iCTOTa, LLOKOUYy4u 3yb6amu,
BUaepnaca Ha 6eper. ... loro xyTpo nouvasno
nigcmxaTtu B Tenni, Ctano criepefy CBiTNO-
O6pYHATHUM i M'AKEHBKUM. ... ManeHbKe 3Bi-
pATKO po3rybneHo BuTpiwmnoca Ha Hioxmy-
MpUKa, MOro ouumui »KOBTO BUOANCKYyBanu
Y BiACBiTax BOTHIO».

=] &

KNS.karazin.ua/5 _Ill_c/

Tak KpuxiTKy yaBnana cama
aBTopkKa TyBe fIHCOH

Ilnsa Kparmioro po3yMiHHA mig yac mepemadi ingopmairii sogu yacTo

BUKOPUCTOBYIOTH rpadiuni mosmei.

Taki Momesi MOXKYTh OyTH 300parKeHHAM OOCJiIKyBaHOTO 00’€KTa,
0akaHOro MIJISAXY TOMIO. SIKIO XTOCh i3 Bac 3aMaJIbOByBaB OyIOBY KBiT-

KU, BiH cTBOpIOBaB ii rpadiuny mozmesn!
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Tema 2. MOOE/IOBAHHA

bynoBa nnopis

IToguBiThCA Ha imtocTparito. SIK 01 Bu Ha3BaJaM IIi YACTUHU POCTIUH?

Yn BCi HaBefeHi YaCTMHW POCSINH € Nnogamm?

ILmomoM Ha3MBAIOTh YACTHHY POCJINHMU, IO YTBOPIOETHCA i3 KBIiTKM Ta
BcepeanHI Mae HacimHaA. YTiMm, JedaKi 00’eKTH, 300paskeHi Ha igrocTparrii,
He MiCTATh HACiHHSA, a TOMY He € IIogamMu. BoHu, sIK i 6araTo TUITiB IIJI0IB,
MIiCTATH IiHHI AJIA HAC HOKMWBHI PEUOBMHU M caMe TOMY MU iX Y:KHMBAEMO
B i»Ky (1 yacTO MOMUJIKOBO HA3MBAEMO IIJIOJAMM).

YTBOpEHHA nnody 3 KBiTkW. CTpinkamm no3HaveHi YacTuHU KBIiTKN,
LLLO PO3POCTalOTbCA Ta YTBOPIOIOTb CTIHKY nsiogy.
1. — 30BHILWHIN Wap nnogy; 2. — cepefHin wap nnogy; 3. — BHYTPILWHIN Wwap nnoay;
4, — HaCiHHA; 5. — NoAOoHIKKa
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Ax yrBOprOeThCA TIiA? YV IeHTPi KBiTKM posTallioBana MaTouka. BoHa
MiCTUTh HaCiHHI 3aUaTKu, 3 AKUX YTBOPIOETHLCA HACIiHHA. A cTiHKA 3aB’A31
MOJKe PO3POCTATUCA Ta YTBOPIOBATH Te, II[0 MU HA3MBAEMO ATrofaMu, (PPyK-
TaMU Ta OBOUAMU.

Hagiwo yTBopiooTbca nnoan?

HacinHa pocinHM BUKOPUCTOBYIOTH AJIS PO3MHOMKEHHS Ta IepesKuBaH-
HS HEeCIPUATJINBUX YMOB cepenoBuinia. TomMy 000I0HKAa HABKOJIO HACIHUHNI
MOXKe CJIIYT'yBaTH JJISI 3aXUCTY Bij MOiTaHHS TBapuHAMu a00 BiJ HeCIIpUST-
JIMBUX BILJIUBiB He:KMBoI mpupoau. Hampukian, ropixu MaroTh Ha ITOBEPX-
Hi TBepay 000JIOHKY, IO JIYCKAEThLCS JIUIIe HaBEeCHI Iepe] IPOPOCTAHHAM
HaCiHMHU.

Pocinanm Hepyxomi, ajie iM TOBOAUTHLCSA 3aliMaTH HOBi MiCIls IJId iCHY-
BaHHA. YacTo AJIs I[bOT0 YTBOPIOIOTHCA CYXi ILJI0AM, O00JIOHKH SKUX He € CO-
KOBUTHUMH. ¥ ILJIOJIIB OTHUX POCIUH YTBOPIOIOTHCA KPUJIATKY a00 IapaIiryTH-
KH AJId II0JOPOXKell mMOBiTpaAM, AK y KJIeHa ad0 Kyabpbaou. Iuiri Ha moBepxHi
MOJKYTh MATH UilIKi BUPOCTU, AKMMK BOHHU UiIJIAIOTHCSA 34 IIEPCTh TBAPHUH,
AK y Jomyxa abo uepenu. /ledaKi pocauHM MaiOTh PO3KPUBHI ILJIOAU, IIO BU-
CUXaI0Th Ta, PO3TPICKYIOUUCH, PO3KUAAIOTH HAaciHHA. [0 TaKMX HajeKaTb
KamycTa, ropox. IHIIII MaioTh 3JaTHICTD i3 3yCUJIAM BUKUAATH HACIHHSA, IK
Yy CKa:KeHOro oTripKa (Ie TaKa poc/JIrHa; BOHA MMOKa3aHa Ha PUCYHKY).

Pi3HOMaHITHICTb NpMCTOCYBaHb A/1A NOWWPEHHA HaCiHHA
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Tema 2. MOOE/IOBAHHA

ILnoam, 110 MalOTh COKOBUTI Ta cMauHi 000JIOHKY, IPUCTOCOBAHI JIJIs IT0-

mupeHHA TBapuHamMu. HaciHHA feAKUX POCIUH OTPUMYE 3AATHICTH 0 IPO-
pocTaHHA JUIIE B pasdi MPOXOKEeHH uepe3 TPaBHUM TPAKT AKOiCh TBAPUHMU.

Fopix um He ropix?

3BEepHiTb yBary Ha poC/IHY-Napasurt,
L0 YacTo TpannAEeTbCA Yy MicTax, —
omeny. i nnoan — arogu, Akumn
CMaKYHTb B3VIMKY OMEJTIOXMU.
Came Ui nTaxy NOWNPIOOTb HACiHHA
OMeny 3 OAHOrO AepeBa Ha iHwe

Bu wmoskere HasBaTu ropixu, fAKi BaM JOBOAUWJIOCA KYIITYyBaTH?

MosxnuBO, B Ha3BeTe MUTaJb, apaxic, JIiIluHy, BOJTOChKUM ropix... Ii-
KaBo, II[0 TOPiXOM cepen HUX € Jiuie Iaif gimuun! Piu y Tomy, 1o miifg
ropix yTBOPIOE TBepPAi 000JIOHKM 330BHI HaciHMHU, ajie IPU ILOMY He 3a-
XUIEeHUH iHMuMHU yTBOpeHHAMU. Muraanab € poguueM CJINUBH, ajie B HbOTO

1y,

A\NUEEEEEEEEEREREL

Z s

Yn BCe ue ropixm?
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lonoeHi dymku

® I'padiuni Mozesi BUKOPHUCTOBYIOTH JJIS KPAIIoi mepenayvi

iH(opmMmarrii.

COKOBUTA 00OJIOHKA ITiJ 4ac JOCTHU-
raHHs 1oAYy Bucuxae. A B iiky Mu
BJKMBAEMO HACIHUHY, AKY AiCTAEMO
3 kicrouku. Ilomi6HO yTBOPIOETHCS
¥ BoJlochKUI TOpix. Taxkuit miin
Ma€ Ha3By cyXa KicTAHKA.

Illo we Tax 3 apaxicom? Bin
poauu ropoxy. OcobiuBicTio IIiel
POCJIMHU € Te, IO ITicJsa 3amuJIeHHd
KBiTKU, BOHA 3aHYPIOETHCS ¥ I'PYHT.
I B2ke TyT yTBOpIOIOTHCS 600M, AEII0
cxoxki Ha 000u ropoxy. OTike, ILIif
B apaxicy — 0i0.

Tun nnoxy BU3HAUAIOTH OCO-
O0JIMBOCTi 110T0 YTBOPEHHA.

s

iy

N
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3 ® Ilmomzm pociumH yTBOPIOIOTHCSA 3 KBITOK Ta BCcepeam- =
= Hi MaooTh HacimHg. Ilaogm cayrymoTh OJgd 3aXHCTy Ta =
3 MOIINPEeHHs HACIHHA. =
= ® Tum moxy 3aJesKUTh Bif 0cOBIMBOCTEl! 10T0 YTBOPEHHA. =
= S
S

lNpakmu4yHa yacmuHa

OnopHi KOHCNeKTN y BUrnagi rpagivyHnx mogenen

IIpomoB:KMMO PO3TJIALATH CIIOCOOU CKJIALAHHSA OIIOPHUX KOHCIEKTiB.

Ilpuxnad 1. OnopHUit KOHCIIEKT Y BUTJIAL]L CXEeMU.

CxeMa [03BOJISE€ BKA3aTH Pi3HUIIO MiK JOCTiIKyBaHMMU CHCTEMaMU
3a IMeBHUMH BasKJUBUMHU BjacTuBoOcTAMU. Lle momomarae KjaacudikysaTu

IOCTimKyBaHi 00’ €KTH.

KNACUOIKALIA MNOAIB

CnpobynTe BM3HAUMTV TUNW NJIOAIB, AKi 3apas € y BacC yaoma
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Mu BigsHauMIM, 1110 BAXKJINBUMEI O3HAKaAMU JJId KJacudikallii maoais
€ TaKi: COKOBUTICTH IJIOAIB Ta KiJIbKiCTh HaciHMH. BUKOPUCTOBYIOUM IIi 03-
HaKH", CKJAZAEeMO CXeMY 3 BUKOPHCTAHHAM O0TaHIUHNX HA3B IJIOMIB.

Ilpuxnad 2. OnopHuUil KOHCHEKT y BUTrIAAL iHdorpadiku.

Indorpadika — cnocib onucy xocaiazxyBaHoTo 00’€KTa 3 BUKOPUCTAH-
HSM PHCYHKIB, cxeM, giarpaM. IToOyayeMo Taxuii THII OIIOPHOTO KOHCIIEK-
Ty Ha MPUKJIAA1 IJIOLY ATOU.

BnactBoCTi Nnogy Arogn MoXHa onmMcaTtu 1 TakUM YMHOM

\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII//

s 2
= OnaHylime noHaAmms =
= Mnig MpadiuHi mopeni Cxema =
= Inporpadika =
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MumaxHa 0nA 3aKpinneHHA mamepiany

1. I11omu yTBOPIOIOTHCA 3:
A jmuctrka b KopeHs

B macimuHHI

I' ¥BiTKHI

2. HacinHsa pocJIinHH, ILUIOAU SIKOI 300paskeHa

Ha iTrocTpaiiii, IOIIIPIOETHC

A moBiTpam
b Ha xyTpi TBapuH

Ho 3a6dannsa 2

B migaxom moijaHHA TBapMHAMH, IO IIOIKAIOTH IJIOLM
I' posTpickyBaHHAM miJ yac JOCTUTAHHA

3. KimacudikyiiTe miaoau, HaAgBHI y Bac B XOJOAUJILHUKY, a00 HaBeze-
Hi Ha 2-My PUCYHKY B TeKcTi (c. 124), 3a cxeMor0, MoAi0HOI0 10 HaBeaAeHOo1

B nmaparpadi.

4. 3a 10IIOMOT0I0 TOBiAKOBOI JIiTepaTypy NOSCHITD, Y1 € TOPiXOM KOKEH
3 TAaKUX ILJIOAIB: KOKOC, Kellr’'10, (hicTalKku, »Koaygb, KaIllTaH.

5. IIpounraiite Bipm Onenu ITuinkm «Poawmui rapOysoBi». YKaKiThb,
SKi 3 0BOUiB crpaBi 3 00TaHIYHOI TOYKHU 30pY € «poAmuamMu» rapoysa, Too-
TO MAIOTh MOAIOHUN TUII ILJIOAY. 3p0o0iTh iJMfocTpallito 1o BipIa y BUTJIAIL

cxemu abo iH(porpadikm.

XoguTtb rapbys no ropogy,

MutaeTbca ceoro poay:
On, un unBi, un 300pPOBI
Bci poguui rapbysosi?

O6i3Banacb »0BTa AWHSA,
lapby3oBa rocnoanHs:
[Le xuBi, Wwe 300pOoBi
Bci poawnui rapby3osi!

06i3Banncb OripoyKy,

FapOy30Bi CNHW 11 LOYKN:

— lwe XwuBi, Wwe 300pOoBiI
Bci poguui rap6ysosil

O6i3Banaca KBacons,
A 3a Heto 11 6bapabons:

— lwe XuBi, Wwe 340poB.i
Bci popuui rap6bysosil

O6i3Banucb bypaku,
lap6y30Bi cBOAKM:

— lwe XuBi, Wwe 340poB.i
Bci popuui rap6bysosil

O6i3BaBca cTapui 6i6:
— fAli3pepxas yBechb pigl
[Lie XuBi, Wwe 3840poBi

Bci popuui rap6bysosil

— On i, rapby3, T nepicTun,
I3 unm Tebe bygem icti?

— Mwucky nwoHa,

Tpowku cana, —

Ot oo meHe BcA npunpasal
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Temu 015 062080peHHsA | BUKOHAHHSA

® fxi rpadiuni Mozesi B BUKOPHCTOBYETE B IIOBCAKICHHOMY JKUTTi?
® CruaxmiTh indorpadiky ais 0yab-IKOTO TUITY IJIOAY Ha BaIll BUOip.

® ki rpadiuni Momeri BU BUKOPHCTOBYETE ITi/T Yac HABUAHHSA Y IIKOJ1
(Ha ypokKax yKpaiHCbKOI MOBU, MaTeMaTUKHU TOIIO)?

Kyou nodinoca nacinna?

Hesaki mioau, AKi MU BXKUBAEMO B 13Ky, He MalOTh Hacinua. Yomy K
TOJAi MM HasmBaeMo ixX maomamu? Ilpu omoMamiHeHHI KYJIbTYPHUX POCIHH
JIIOAVHA HaMarajaacsa 3pOOUTH iX MPUIATHIIINMY I BXKUBAHHA. ¥ IIBOMY
JIoToMarae ceJieKIiai — HayKa, II[0 CTBOPIOE HOBi Ta BIJOCKOHAJIIOE iCHYOUi
COPTH POCJUWH i mopoau TBapuwH. IIpoBemeHHAM PO3MHOMKEHHS POCJIUH 3a
IIEBHUM ILJIAHOM MOXKHA JOCATTHA BUHUKHEHHS 0COOMH, ILIOAU AKUX He Mic-
TSATH HACIHHS.

Ivki poguui 6aHaHa MatoTb HacCiHHA, @ 6aHaH, AKUA M BUPOLLYEMO, — Hi.
A cTBOpeHHA 6e3HACiHHUX COPTIB KaByHa NuLLe novanocs
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MAMU — MOJENI
Tuxncoensv 17 3EMHOI MOBEPXHI

TeopemuyHa YyacmuHa

Mana «OcTpoBy ckap6iB»

e mana, Bimri?» — muraB repoit pomany
«OcTpiB cKkapbiB», Axkuii Hamucas Pobept Cri-
BeucoH Hampukinmi XIX cr. IIloTtaaHacbkui
NMUCbMEHHUK CIOYATKYy BUTAJaB MaIy AKOTOCh
ocTpoBa 3i ckapboM miparTiB, a BiKe ITicJIA IbOr0
yABUB icToOpilo, 1110 Morja OyTU OB’ A3aHOIO i3
IIIM OCTPOBOM.

¥ momepenHi pOKM BU BiKe 3HallOMUJIMCA
i3 mamamu. 3apas BU IIOAMBUTECA HA MaIly AK
Ha MOJeJIb 3eMHOI moBepxHi. Mama BigmoBigae
BU3HAUEHHIO MOHATTA «MOJeJb». BoHa IOKa-
3ye BimcTani Mixk 00’eKTamu, iX B3aeMOpO3Ta-
IryBaHHA. ¥ reorpaiuHmx KapTax MU HaBiTh
MOKEMO ITOKas3aTu 0coBJMBOCTI (hopMU 3eMHOT

IIOBEPXHi: Tropu, HU3WUHU, YPBUIIA TOIIO.
Lle — mana BuragaHoro

. . OCTPOBa, afie BOHA LifIKOM
OpieHTyBaHHA B npocTopi Haraflye CrpaBx;Hio

ITam’araere, HA 8-My THIKHI MW BUMJIVICS BUMipIOBATH HABKOJMUIITHINA
cBiT? IIlo6 1moch BUMipATH, HEOOXiZHO HOTO 3 YMMOCH MOPiBHATU. TOX
i Bimcrami MixK BigmaseHmMu 00’eKTaMM, i iX IIOJIOKEeHHS MOJKHA OIIMCA-
TH, YVKa3ylUu BUMiPIOBAaHHS B HNeBHUX oamHUIAX. CrpoOyiiTe mictaTu-
cd 3 KiIMHATH B KYXHIO i3 3ammomeHEuMu ounma. Croepiry me 6yae BKpai
Ba’KKO, a Iis3Hillle BM 3amaM’sSTaeTe, CKiJIbKM KPOKiB HEOOXiJTHO MPOUTH,
y skuii 0iKk moBepHYTHU. | OCh BU BiKe IIBUAKO AocATraeTe 6akamoro. Onuun-
IIMHU BUMipIOBaHHA Oy KpoKu. Ta Uy 3MoiKe 3a BAIIIMM OIIMICOM IIPOHTH
e msax xTock i3 6aTeKiB? [Ilock He BuxoauTh? MoKINBO, 1€ OB’ I3aHO
3 THM, IIT0 JOB}KMHA KPOKY y Bac i B 6aTbKiB pisHa?

Ilia BuMiproBaHHA BifcTaHell MiXK BiggaseHUMU 00’ €KTaMu IPUHHATO
BUKOPHCTOBYBAaTH CTaHIAPTHI OAWHUII, PO AKi Bike HIiaoca (c.72): me-
TPH, KiJIOMETPU TOIIO.
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MacwTab

IloxasaTu Ha mari peanbHU PO3Mip BifcTaHell He BIACThCA, alKe
TOAi Mama Oyze po3MipoM 3 TepuTopiio, Ky BoHa onucye! ITorpidomo
po3paxoByBaTu BiTHOIIIEHHA MiK BiJcTaHAMHU Ha MAami Ta Ha TePUTO-
pii. Mu Mo)KeMO IPUNHATH, IO B 1 CAHTUMETPi Mamu BPaXOBYETHCA
MmeBHAa KiJIbKiCTh METPiB, KijlomeTpiB ToIo. Taki BigHONIEHHA PO3Mi-
piB 00’eKTy Ta #oro 300pasKeHHA Ha3MBAOTL MacmrTadom. MacmiTad
IIOKa3ye, B CKiJILKM pasiB KOXKHA JIiHisA, HaHeceHa Ha maIry abo cxemy,
MeHIIa 4m OiJyibIa 3a ii peaabHi po3Mipn.

Hasenemo npukiazn. Illupuua BaIimoro pod0Yoro CTOJYy CTAaHOBUTH
60 cm, a goB:xxkuHa — 100 cvm. Mu mpuiimaemo, mo 1 cM cxemu BigmoBizae
10 cm. Ile sanucyerhea ak 1 : 10. OT:xe, Ha PUCYHKY HOT0 CJIiT 300pasuTu
3aBIIUPINKY 6 cM Ta 3aBHoBKKu 10 cM.

OpHakK, AKIO MU HAMaraTuMeMoCd HaMaJoBaTu (hopMy ApPiGHOTO
o0’eKTa, HaIpUKJIazm, aerati «Jlero» saBmmupmiu 1,5 ¢cM i 3aBIOBXK-
KU 5 cM, MU MOsKeMo 30isbimuTu i1 Ha KpecaeHnHi. Toxi 1 cm KpecaeH-
Ha Oyme Bigmosimatu 0,5 cM copaBKHBOTO 00’€KTa i MacmiTabd Oyme
no3uauaTtucda 1 : 0,5. AxKi posamipu Oyze MmaTu 300parkeHHA AeTaji Ha
BaIllOMYy KpecJeHHi?

MacmiTab BUKOPUCTOBYIOTH A moOyzoBu wMamn. Ilpm mbomy
BKa3yIOTh, IKY KiJIbKiCTh MeTpPiB a00 KiJToMeTpiB M1 BPaXOBYEMO B OIHO-
MYy CAaHTHMEeTPi.

3a JomoMoroio MaciITady MOKHA BU3HAYATH BilCcTaHi MiK 00’ eKTaMu
Ha Mairi.

Hanpuriman, axmfo Bigzcranb Ha mami cramoBuTh 10 cMm, a maciiTab
1: 10 000, To peansHa Binctarnb cranoButuMe 100 000 cm = 1 KM.

MopiBHANTE pO3Mipyn rymMKK, 306parkeHol
B pisHOMY MacLTabi.
3anexHo Big obpaHoro macwtaby
Ha KpecJsieHHi BoHa byfe Ha BUrnag
6inbLIoto abo MeHLLIOID

Macwrab 1:0,5

Macuwrab 1:2
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CTopoHuU cBiTY

Iama BakgmBa piu — Ie po3TalTyBaHHs 00’€KTa BiJHOCHO TOCJIiTHU-
Ka. Ik mpaBmMIBbHO BiATIOBicTM Ha mUTaHHA: «lle posrammoBaHa MIKoJa?»
BigmoBinb: «IIiB KiomeTpu 3BiAcH» HIYOTO HE CKaMKe IJIA JIONHN, IKa Ty N
npamye. Tpeba BKasaTu HAIPAMOK PO3TaIlllyBaHHA, X0ua 0 MAaXHYTHU PYKOIO
y meBHUH OiK. ¥ HAYKOBUX OIIMCAaX BKA3yIOTh HAIIPAM BiJTHOCHO CTOPiH CBi-
Ty: ImiBJ€Hb, miBHiU ToI0. IToguBiThCA: HaBiTH HAa KapTi OcTpoBa cKapbiB
(c. 131) € BKa3iBHUK CTOPiH CBiTYy.

Bu B:xe BuBUasmm crocoOu BU3HAUEHHA CTOPiH CBiTY. 3BicHO, HamiliHi-
UM 3 HUX € BUKOPUCTAHHA KOMIIACY.

Cnocobu BM3HaUYeHHA CTOPIH CBITY

QW LR R R TR R R R TR TE TRy,

-

1y,

lonoeHi dymku

® Mamnu € rpadgivyHEEME MOJEIAMH, IO OIMKUCYIOTH 3eMHY II0-
BEPXHIO.

® MaciTad moKasye BiIHOIIEHHA BificTaHi MixK 00’eKTaMu Ha
3eMHil TOBePXHi M0 BiZicTaHi MiK IX 300pasKeHHAMYI Ha MAIli.

® 3posyMiTu poaTallyBaHHSI 00’€KTiB, IOKa3aHUX Ha MAaIli,
JTOIIOMOTa€ IMMO3HAUEHHs CTOPiH CBIiTY.

AR RR AR TANY
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NMpakmuyHa yacmuHa

«YuTtaHHA» Ta no6yn,osa KapTocxemm

IITo6 smHaiiTH IIOCHL Ha MiCIIEBOCTi, He 3aB:KAM IIOTPiOHA meTaybHA
mamna. Ha manax 3asBmuaii moKasylOTh yce, III0 pO3TAallloBaHe HA IEeBHIiM
repuTopii. Kaprocxema — 1e cmpoilrieHa mama, Ha SKiif MOKa3aHO JIUIIIE
HaWTO0JIOBHIIIIE.

Ilepmm HixK OygyBaTi KApTOCXEMY, HABUiMOCH il «YUTaTU» — PO3yMiTH
nosHauxky Ha Hii. Ilepes Bamu Kaprocxema Micmesocti. CmopoOyiiTe
posmoBicTH, 110 B OauuTe.

KapTocxema ekoCTexKuM 3aKka3HUKa «TaEMHUYNIA Nic»

Ha mamax Ta kapTocxemax HaBOAATH MOACHEHHA YMOBHUX ITIO3HAYEHb.
TyT BUKOpHUCTaHi NMO3HAYEHHA MPUPOSHUX Ta INITYYHUX CHUCTEM HA MOJe-
JILOBaHIil MicIleBOCTi: pisHi Tumm JiciB, 60J0TO, 03e€po, (PPYKTOBUIL ca
roifo. OKpeMoO MO3HAYEHI TPU PYKOTBOPHI 00’€KTH: CTAHIIA JOCTITHUKIB
IIPUPOAY, METEOCTaHI[iA Ta MicTOK uepe3d piurky [IIBuaka. Boru mos’sa3ani
CTEXKOI0, IKOIO0 IIOBUHHI IPONUTHU JOCJIiTHIKHA.

OT:xe, CKIama0YU KapTOCXeMY, CJIif:

1) noAcHUTH BUKOPUCTAaHI YMOBHI ITO3HAUYEHH;

2) ykasatu mMaciTab, SKUii BUKOPUCTOBYIOTH MiJ yac ii modymoBu;

3) yKazaru ii po3ramryBaHHs BiTHOCHO CTOPiH CBiTY.
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3a HeoOXximHOCTI MO3HAYAIOTH BU3HAUHI MiCIlf: iCTOPUKO-KYJIBTYPHI
(mampukaam, mysei) abo mpupoaHi mam’ATKU (AK-OT HalicTapimie mepeBo
y micri). IHomi Ha KaprocxeMmi MoO:KHa BKa3yBaTU MPOOJEMU ITPUPOITHOTO
CepeIoBUINA: HASIBHICTH CMIiTTE3BAJIUII, MOIIKOMKEHUX MiJTHOK (BUPYO-
Ka, 3rapuiie TOoIIo).
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= OnaHyiime noHamms E
= Mana KapTtocxema MacwTa6 =
= CropoHm ceity  Komnac E
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MumaxHa 0nA 3akpinneHHA mamepiany

1. Jl;1a BUBHAUEHHA CTOPiH CBiTY BUKOPUCTOBYIOTH
A pyneTky B Tepesu b anemomeTp I' komnac

2. BusHaure peasbHy BiicTaHb, AKIIO Ha MAalli BOHA CTAHOBUTL O CM,
a macmrad — 1 : 1 000 000
Abcm b 500 m B 50 xm I'5000 000 ™

3. IIpounTaiiTe TEKCT, BUKOPUCTOBYIOUN YMOBHI MO3HAUeHHs, ITOKAa3a-
Hi Ha pUCYHKY B maparpadi.

«YRITKY YUHi 5 Knacy BigBifanu 3aka3Huk «JlicoBa ranasuHa». BoHn nponwnm

€KOJOTiYHOI CTEXKOI, O NnoyrHanaca 6ina . CnoyaTKy BOHM pyxannca Ha
CXif, i MpaBopyu Bif CTEXKW criocTepiranu , a niBopyy — . Yepe3s 1 km
CTEXKa NOBEpPHYsa Ha niBAeHb i 3MiHMnaca . Ha Hbomy yuHi nobaunnu
6araTto yanenb, Wo CMAINN Ha NOOANHOKNX Ta . Unm winaxom BoHmn npo-
Awnm iwe 1 km. Mogopox 3akiHumnaca nobnmsy YopHer

4. 300pas3iTh y BUTIALL KapTocxeMu iH(popMalliro, HaBeJeHy B TeKCTi
3aBIAHHA 3.

5. OmuriTh, Kopuctyiounchk mamnoow OcTpoBa ckapbiB, ax 3 OcTpoBa
CKeJIeTiB IMOTPAIIUTH S0 cKapOy. fIKi mepemkoau JoBefeThCA IOLOJIATH Ha
IIbOMY IILIAXY?

135
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Temu 015 062080peHHsA | BUKOHAHHA

® IloOyayiiTe KapTOCXeMy AUTAYOTO ab0 CIIOPTHUBHOI'O MalgaHUMKA,
III0 PO3TAIIOBAHUI HeJaJIeKO BiJ BaIoro OyAMHKY. 3a OAUHUIII0 BUMipIo-
BaHHA BificTaHell MOXKeTe NPUUHATH KiJIbKIiCTh KPOKiB. 3alpoIoOHyHTe
YMOBHI ITO3HAUEHH AJIS MOKa3aHuX 00’ €KTiB.

® 3mHalmiTh 3a IOMOMOrOK pi3HMX MAKepesn iHdopmalii, AK came
II03HAYAIOTh TOPU, MOPE, OCTPOBY Ha Mallax.

Pisnomanimmsa man

Mama — 3pyuyHHuii cmoci0é ImogaHHA JAaHUX IMOJO B3a€MOPO3TAIIIyBAH-
HA 00’exkTiB. OC0O6JMBO UacTO Iieii crmocid Mofea0BaHHS BUKOPHCTOBYIOTH
y reorpadii — mpupogHuuiii Hayii mpo 3emuio. ¥ Marepiasi THMKHA MU
KOPUCTYBAJIUCA (Di3BMUHOI0 MAIIOIO, IT[0 ITI0KAa3y€ 0COOJIMBOCTI 38 MHOI ITOBEPX Hi
(ropu, HUBWHHU TOII0) Ta POCAUHHOCTI (JIic, JTyKa ToI0). AJle Ha Mamax MOXK-
Ha 300paskyBaTu umMasio immoro! Ha 11-my TwikHI My mokasajau Ha Maii
KOpuCHi KomajmuHu. Tak caMmo MOKHa MO3HAYATH TUIIU I'PYHTIB, 0COOJIMBOCTI
KJIiMaTy TOIIO.

Ilyia mo3HaYeHHA MEXK MisK AepsKaBaMu ab00 yacTHHAMM OfHiel KpaiHu,
POS3TAIIyBAHHA CTOJHILb TOI0, BUKOPUCTOBYIOTH HOTITHYHI KapTu. Ix Ta-
KO BUKOPHUCTOBYIOTH MiJl Yac BUBUEHHS iCTOPil JJis MOKAa3y 3MiHU MeXK
IepsKaB, IX YTBOPEeHHS Ta po3nany. fKi e TN KapT BaM 3HaoMi?

Manwu € gy»e pi3HOMaHITHUMWN.
Ha umx manax noka3saHa Ta cama 4YacTuHa 3eMHOT MOBEPXHI, ane no-pisHomy
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LLlo Take pyx?

Pyx — 1e 3miHa mososkeHHA Oyab-uoro y mpoctopi. AKum OyBae pyx?
PospusiThbes, 110 Big0yBaeThCca HA UTAYOMY MalJgaHUMKYy. XJIOHEIhb ime
Ha camoKari. Pyx xJjomms Ta caMoKaTa NHOCTYIaJbHUI, CHPAMOBAHUN
B omHOMY HampsaMi. Pyx KoJic #ioro caMokaTy € 06epTajJbHUM, a pyX HOTH,
SAKOIO BiH BiIIIITOBXYETLCS, € KOJIMBAJLHUM: yiIlepea — Hasag.

IIIBuaKicTh XJIONIIA Ha CaMOKaTi BiTHOCHO IIOCTiifHA; WOTO PyX €
piBHoMipuuM. Ha Bigminy Bij HBOrO, AiBumMHA, IO 3 IKIMKA€ 3 TipKH,
PYXa€eThbCs MPUCKOPEHO Ta HepiBHOMIipHO. fKi Ile mpukiaagu pyxy BU
O0aunTe Ha 300paKeHHI IUTAYOTO MakJaHUNKA?

Ontaunn manpganumk. LA intoctpauia e mogennio,
3a JONOMOrOI0 AKOT MOXHa NMOPIBHIOBATY Pi3HI TN PyXY
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3BicHO, Ha infocTpalrii 300pakeHi JajeKo He BCi BuAM pPyxy. 3rajgaii-
Te: MU OOTOBOPIOBAJIN, AK IIBUAKICTb PYyXy MOJIEKYJ BU3HAUA€ arperaTHi
CTaHM PEYOBUHM; AK CIIOCI0 PyXy OpraHidMiB BIIMBa€ Ha iX 30BHIITHIiN
BUTJIAJ TOIIO.

Pyx Heb6ecHuX Tin

Ax mokasatu pyx Conmg abo Micana? HaitimoBipHimie, Bu pyKoio
ITpoBeJIeTe IIPAMY JIiHit0 HeOoM 3i cxoay Ha 3axifn. Ile — meBHA MOeNb PyXy
nux HebecHux Tija! o peui, srogu TpuBanuii yac onucyBaau pyx CoHIA Ta
Micsama came Tax.

306pakeHHs 6ora
JaBHborpeLbKoi Midonorii
lenioca (CoHue),
L0 Ha KOHAX PYXaETbCA
HeboCX1IOM Ta OCBITNIOE 3emITo

3o00paskeHHs KOJICHUIII Ha Basi MeMOHCTPYEe HaM IIPAMOJiHiNHUI
pPyX, AK y xJoumd Ha camokari! Ta um Bigmosimae mificHocTi 1 Mozgenb?
Mo:xauBO BU 3HAETE, AK Hacmpasai pyxaioTbesa Conie, 3emus ta Micamns?
Mo:xe Ha HaAIIOMy MaiiJaHUNKY 3 PUCYHKY Ha c. 137 € 1mjoch mogioue?

ITeatpom Comsunoi cucremu € Conme. IlnaHeTm yTpuUMyIOTHCSA IIO-
PAL 3 HUM 3aBAAKU IPUTATaHHIO. Ta Bce K BOHM HAMAralOThCA «BTEKTH».
IToguBiThcA Ha HacTynHY ittocTpaitiio Ha ¢. 139. AkOu He TaxKinaa Conrna,
Semada pymuniaa 6 mo npamii. Ilputaragaa Coxila moBeprae 3eMJIIO TaK, IO
BOHA PYIIUTH 3aMKHYTOI0 OPOMTOI0 HABKOJIO IeHTPY COHAYHOI cHCTEeMH.
Mu MosxeMo IIe IIOKa3aTh, BUKOPUCTOBYIOUN (PDi3UUHY MOJEJID.

IIpuB’a:KiTh TafIKy 10 HUTKHU Ta PO3KPYTiTh il HaBKoJI0 naabiia! ['aiika,
III0 ¥ BiICYTHOCTI HUTKY Bigjeriysa 0 mo npAMiii — me 3eMJisd, a HUTKa — IIe
nputaradaa 3emui 1o Coung! Illo Ha guTAYOMY MalilaHUUKY J€MOHCTPYE
MOAI0HUH TUII PYyXY?

Tak, pyx 3emi HaBkoJio CoHIda € obepranbuuM. Ha Hammomy mangan-
YUKy IPUKJIAL 00ePTaJIbHOTO PYXY JAa€ KapyCeb.
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Tak 6u pywuna nnaHeta, AKOM
nputaraHHA o CoHUA panTom 3HUKO

Tak nnaHeTa
pyLwmnTb opbiTOto
HaBkosio CoHuA.

MNpuTtAaraHHA
no CoHus.

3emna 6 pyxanacs no NpAMIn NiHii, AKOW TaxiHHA CoHLA He NpUMYLYBaso
3emnto noBepTaTn y NOro 6ik

Micaub — cynyTHuK 3emni

3emia He camoTHA. Ilopsan i3 melo ii mpupogaUii cymyTHUK — MicsIb.

Hiamerp Micans merrmo O6ibInii 3a UBepPTh AiaMeTpa 3eMJIi, a BiicTaHb MidK

IIUMHA HeOeCHMMU TijlaMU CTaHOBUTHL 01u3bK0 30 3eMHUX miaMeTpiB.
Micanp cBiTUTL He BJIACHHUM CBiTJIOM, a Bigoutum cBitiiom CoHIid.

Micaup mabararo menmuii 3a CoHIe, ajle HaM BiH 31a€ThCA BiJHOCHO

BEJINKUM, TOMY IIT0 po3TalltoBaHuii HabaraTo Oaumkue 10 3emui. Bina 3em-

JIi IoT0 YyTPUMYIOTH Ti caMi Cuu, 10 yTPUMYIOTh 3eMJio mooaudy CoHIs.
Micamnps mocTiiiHO o0epHe-

HUA [0 3eMJii OgZHUM OOKOM.

Yomy Taxk, MOKHa 3po3yMmiTwm,

cIocTepiramoum 3a SiTbMH, IO

KpyTaATbca Ha Kapyceai. Ilix

yac KPYroBepTi BOHM IIOCTiHHO

o0epHeHi 10 IeHTPY, ajie SKIIO

cIocTepiraTu 3a HUMH OKpPEMO,

MOJKHA mmo0auuTH, IMO0 U aTpak-

IIi0H, i JiTH 00epTaroThCA HABKO-

JIO CBOET oci.
Cuctema 3emna — Micaub
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®a3un Micaua

HuBHa ocobsuBicTh Micsama — #oro 3gaTHicTh 3MiHIOBATH CBOIO (hop-
My, AK HOro BUIHO HPU IOTJIAAL 3 3eMJi. ¥ MOJOAWKA Ile TOHKWUI CepIl,
a'y moBHi (popMa cTae KpyrJoi. 3Miny Bugumoi ¢popmu Micsaia Ha3uBaOTh
dazamu Micamsa.

®a3u Micaus,
LLLO CnocCTepiratoTb Mig Yac Noro obepTaHHA HaBKoso 3emni

Mu 6aunmo Micsaips mo-pisaomy Tomy, 110 CoHIle He 3aBK /1M OCBiTIIIOE
IIOBEPHYTY M0 HAC YaCTUHY ioro moBepxHi. Kosu Micans posramoBaHui
IOJ0 Hac MaiKe B TOMY caMOMY HampaAMKY, 110 i CoHIle, COHAUYHUMU
IIPOMEHAMHU OCBiT/II0€ThCA HeBuAuMUN HaMm 0iK Micams. Toxi mu 6aunmo
sauiire moyioguk. Koau Micans Bigxuiasersbesa BOIK, HA HbOMY OCBIiTJIIO€TH-
cdA oro By3bKa YacTHHA, IO Haragye cepi. Mosoguil MicAns ife ciaizom
3a CoHIleM i MBUAKO 3aX0AUTh 3a 00piii. [IpoTarom nBox uBepTel mMicsau-
Horo nmukay Micampb «pocTe», Aemai BUIlle MifHiMamuuch HajJ o0OpieM.
Hanpukinmi apyroi usepTi Ha HiuHOMY HeOOCXWJIi 3’ ABJISETHCSA MOBHUMA
Micanp (moBHs). ¥ TpeTi# i uerBepTiit uBepTax MicAllb 3MeHITYEThCA 1
IIePEeTBOPIOETHCA HA TOHKUI CEPIl.
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lonoeHi 0ymku

® Pyx mimaner HaBKosio CoHma Ta pyx Micalsa HaBKOJIO
3eMJi € 06epTaTBLHUM.

® PogsramryBanHsa HeOECHMX TiJ1 Ha MeBHUX opbiTax
3yMOBJIEHE TPUTATAHHAM MisK HUMU.

® Micanb, 1110 06epTaeThCsI HABKOJIO 3eMJIi, IIOCTiHHO 00ep-
HeHUH 10 Hel ofHUM ¢cBOIM GOKOM.

® daszu Micana moB’sa3ani i3 yacTkoBUM ocBiTieHHAM COH-
IeM Moro YaCTUHH, AKY BUIHO 3 3eMJIi.
I T T R CT IR I
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NMpakmuyHa yacmuxa

3aremHeHHA CoHuAa Ta Micaua

Ilogexosn 3 MicameM TpamiIsgioOTbCS AWBHI pedi: Ha HHOTO Haldirae
3JI0OBicHA TiHb i BiH MaiiiKe 3HMKA€ 3 IIOJIA 30PY BHACJIIZOK MiCAYHOTO
3aTeMHeHHA. Ha 1miacTs, HeBIOB31 HiuHe CBiTMJIO 3HOBY 3’SBJIAETHCA HA
HeOi. IToxiOHe, ase 11e OiJIBII 3aXOIINBe ABUIIE TPAILISIEThCA i 3 CoHIlEeM.

3atemHeHHs CoHus (1) Ta Micaus (2)
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Ile BimOyBaeTbcs, axmio Micanb, 3emyus Ta CoHIle BUIMIUKYIOTHCSA
Ha oxuin gimii. Komu 3emns mpoxoxuth mixk Micamem i Conmem, ii Tiab
dakpuBae Micanb Bif coHAUYHUX mpomeHiB. Ile — micAuHe 3aTeMHEHHS.
A xonu Micanp nmpoxoauts Mixk 3emiero it CoHIleM, BiH 3aKpUBa€e BiJ Ha-
mux oueli Conre. Tozai HacTae cOHIYHE 3aTeMHEHHA.

Mig yac 3atemHeHb CoHue, 3emnA Ta MicAub BULWMKOBYOTbCA
Ha OAHIN NiHii, ane y pisHOMy NopAaKy

Take ssBUIIEe MOKHA 3MOIEII0OBATHY 3aBAAKY JiXTapIo Ta mapi M’ SUnKiB.

IlornaabTe Ha iTIOCTpAaIliio Ta ysaBiTh cobi, mo Bu guBuTecs y 0ik CoHia
3 MMOBEPXHi 3eMIi.

MpocTa ¢i3nyHa Mofenb 3aTeMHeHHA CoHLs. K NOTPIOHO po3TallyBaTu
YaCTMHY MogZeni, Wob NpoAeMOHCTPYBaTH 3aTeMHeHHs Micaua?
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Pyx @isnunamogeno @asun Micausa

3atremHeHHA Micaysa ta CoHuna
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MumaxHa 0na 3akpinneHHA mamepiany

1. YRaxXiTh TUO pyXy AiBUMHKH, 1[0 TOHJa€ThCS HaA TOMAAJIN, 3 Iep-
IIIOTO PUCYHKY Ha IIboMy THKHI (c. 137)

A KoJMBaIbHUN b npamoninitinui

B obepranbumIit I' mocrynanbuu

2. fAx0Ou 3uuKJI0 npuTaranaa 3emui 7o CoHIlsd, TO
A 3emia He sMiHMIa 0 HAIPAMY PYXY

b 3emua ynama 6 ma CoHile

B 3emua mpomoBikuia 6 pyx mo mpAMii

I' 3emia Bigmroxuyaacs 6 Big Couia

3. IlepeniuiTe HaBemeHi y maparpadi ¢isuuHi Momesi, 110 OMUCYIOTH
pyx uactuH CoHsuHOI cucremu. HaBefiTh mpurgagy THIIB PYyXY, IO
JTEeMOHCTPYIOTH ITi MOJIeJIi.

4. AAKi popMu pyxy MOKHA CIOCTepiraTh y BeJOCHUIIEJHCTA Ta MHOro
Besjocumena?

5. 3ampomnoHyiTe (PisMUHY MOJEJE 3 JIiXTapeM Ta 3aBicoio, II[0 JOIIOMO-
JKe sposyMmitu, yomy Coniie Ta Micgais 3eMagHaM 34al0ThCA OJHAKOBUMU
3a po3Mipamu.

Temu 014 062080peHHs | BUKOHAHHSA

® OOrpyuryiiTe, y AKUX BHUOAAKaxX (PiswuHi MOAENi MOMXKYTHL OyTH
KopucHuMu. HaBeniTh IpuKkJaagy, KOJU Ha iHIIINX HaBYAJbHUX IpeIMeTax
(maTemaTuIti, yKpaiHChKiil MOBi TOII[0) B BUKOPUCTOBYETE TAKUI CIIOCiO
MOJIeJTIOBaHHA.

® OOroBopiTh, AKi aTPaKIliOHM B IIapKy PO3Bar MOMKYThb OYTH MOIeJId-
vy COHAYHOI cUCTEMHU.
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Tenypiu

Y cepenHbOBiUYi BaroMuii BIJIMB HA JKUTTA JIIOJell MaJia aCTPOJIOTid —
cIrpobu mependavaTy MantOyTHE 3a IOJIOMKEeHHAM ILTaHeT, MicAllsa Ta iHImmx
HeOecHUX Tij. AcTtpoJioris Oyia (i sanuImaeTsresa) oOMaHoM, Xo4da il mpubiu-
HUKM HaMaraJucs BumaBaTu ii 3a Hayrky. Kpim immmoro, actpoJioris He 1mo0y-
JIOBaHA HA HAYKOBOMY METO/i; 6araro ii TBepsKeHb HaJiiiHO CITPOCTOBAHI.

K He TUBHO, 30ip JaHMX MPO 00’ €KTH HA HEOOCXMJIi, AKUHI IIPOBOIMIN
IpubiuHUKM acTPOJIOTil, HaJaB IOIITOBX PO3BUTKY acTPOHOMii. ACTPOHO-
Mif — IPUPOTHIYA HAYKA, II0 BUBYAE OYIOBY, IIOXOIKEHHA, PO3MIII[eHHA,
pyx i posBuTok HeOecHux Tisn y Beecsiti. IlikaBoro 0co0amMBiCcCTIO HAYKU €
Te, III0 BOHA MOKe BUKOPUCTOBYBaTH (DaKTU, AKi OyJIM OTpUMaHi pisHUMU
nraxamu. AcTpoJioru 30upaJsiy JaHi IIpo po3TaIllyBaHHA CBiTHII A1 HEHAY-
KOBUX IliJieli. ACTPOHOMIs CIIPOCTYBaJa acTPOJIOTii0, ajie BUKOPKCTAJA BCi
HasgBHI cIiocTepeskeHHs 3a HeOOCXMJIOM.

YueHi mpoTAroM TPHUBAJIOTO Yacy HaMaraJucsA He JIUIe 3Pp0o3yMiTh
po3TalryBaHHs HeOeCHUX TiJ BiJHOCHO HAIIOI MJIAHETH, a i 3MOJEeJII0BATH
ix pyx. Oxnieto i3 Bjanux pisuunux mogesneii cucremu « CoHIle — 3eMJid —
Micanb» € Tenypiii — acCTPOHOMIUHUN MeXaHi3M, IO AeMOHCTPYE B3aEMO-
oB’ sa3aHU# pyx 3emui HaBKos0 CoHIla Ta Micaa HaBKoJo 3eMJi. 3a foro
JIOTIOMOTOI0 MOXKHA BMBUATH IPUYMHU 3MiHU CE30HIB POKY, (a3 Micsar,
dareMHeHb Micamsa Ta CoHIs, Kpallle BU3HAYATH Yac TOIIO.

YnepLue Tenypiin 6yB BUrOTOBNIEHUI HiIMELIbKM aCTPOHOMOM
Binbrenomom Lukapaom we y XVII ctoniTTi.
JliBopyu Tenypin, AKNIA BUKOPUCTOBYBANM TOro Yacy B [apBapacbKomy
yHiBepcuTeTi (CLLUA) AnA BUBYEHHA aCTPOHOMi.
MpaBopyy — uUA Mogenb Yy Cy4aCHOMY BUKOHAHHI,
AKY BMKOPUCTOBYIOTb B YKPAiHCbKUX LLKOIax
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Teopemuy4yHa YyacmuHa

Un ﬂiAKOpIOGTbCFI npupoaa MmateMmaTudyHnm 3aKoHam?

ImoBipHO, BU mam’sATaeTe, 1110 3eMJIA € TPETHOIO IIaHeToo COHAYHOI cuc-
remu. Ille n’aTe mawmer, Bix Meprypia go CatypHa, Oyau Biomi 3 1aBHUHM,
amKe 1x MosKHA mobaunTy Ha Heb6i Heo36poeHUM oKoM. TpuBaiuii yac 37aBa-
Jocs, 110 gaii, Hisk CatypH, mianer y CoHAuHiN cucTeMi HEMaE.

Y XVIII cr. 3aBgaxu Teneckony (auB. 6-i TuKIeHb, c. 46) OyJyo Bin-
KpuTo ILIaHeTy ¥YpaH. BimkpuBau YpaHy He IIIyKaB HOT0 cHelliaJbHO, BiH
ITPOCTO MOCJIiTIOBHO AOCHi:KyBaB pisHi ginauku Heba. Mexi Coraunoi cuc-
TeMHu, 1110 OyJIn BioMi JITOJCTBY, po3cyHyaucal ACTpOHOMH ITOYaJI BUBYA-
T YpaH, i, 3BicHO, IepeayciM 3ariKaBuUInCA HOT0 PYXOM IO CBOiii opOiTi.

Y mepmriti mosmoBuHi XIX cT. BUeHiI HaBUMJIHMCA OYy»Ke TOYHO PO3pa-
XOBYBaTU PyxX HEOECHUX TiJ. 3aKOHU PyXYy, 110 OyJau BiAKpuUTi Ta BTijmeHi
B matemaTuuHi popmysu Icaakom HroToHOM (MM PO3IOBifaiy PO HHOTO
Ha 4-my Ta 9-My THXKHAX, Ha c. 24 Ta 70), 103BOIMIN PO3PAXOBYBATHU PYX
Ta po3TalllyBaHHA IIJaHET Ta iIXHiX CyIyTHUKIB.

MnaHetn y cknagi CoHAYHOI cncTemu. BigHOCHI po3mipu nnaHeT 36epeeHi,
ane ix 306paxkeHHsA 3icTaBeHi nopyy

¥Yrim, y pyci naanetu YpaH Oyau momiueHi guBHI ocoOsmBocTi. Bin
pyxaBcda He TakK, K MaB Ou 3a po3paxyHKaMu BueHuUX. Bu mam’daraere,
110 HEeBiAMOBiAHICTh Mi)K OUiKYBAaHHAMU Ta CIIOCTEpEe)KyBaHUMHU (haKTa-
MU € IepPIIuM KPOKOM y po0oTi HaykoBoro metony? MokaiuBo, Ha YpaH
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BIIIMBA€ sSKach HOBa, HeBifomMa Ha
Toii uac myaHera? MaremaTuku
IMoYaau PpPO3PaxyHKHU... lleprrum
posB’a3aB 3amauy (ppaHIy3bKUHA
MaTeMaTUK Ypbeu JleBep’e.
Y 1846 poiri BiH Haxmicaas ¢BOI Po3-
PaxXyHKH HiMeIlbKOMY aCTPOHOMY,
AKUU y Ieplly K Hiu crmocrepe-
’KeHb BiIKpUB IIJIaHETy caMe TaM,
me ii poasramryBaHHA IependadyuB
Jleeep’e. 10 maHeTy HasBaIu
Hentynom. 3apas Mum BBaKaeMmo,
m1o Henryn — maliBigmasneniima Bin
Connga niaanera CoHAYHOI CUCTEMU.

) ) danracTuunuii ycmix Jlemep’e
Ypb6eH JleBep’e 3a po3paxyHKamu, AKi

. CTaB MOJKJIMBUM caMe TOMYy, III0
AO3BONUNN NOMY NepeabdaunTi po3Tally- .
BaHHA HeBigoMoI nnaHeTn, HenTyHy. Konn LIpOABH HPUPOLH € SAKOHOMIPHUMH,

M,qubCﬂ Npo TaKy BefINYe3Hy po6o-|-y, 1111 3SAKOHOMIPHOCT1 MO Ha OIIncaTu
npayoBaTh 4OBOAUTbCA i BHOUI... MaTeMaTHU4YHO.

LLlo Take popmyna?

Y Hamomy Kypci MM PO3rAafaly ABI MaTeMaTHWuHi (opmynm, AKi
BUKOPHUCTOBYIOTh y (pisuii. Ilepima — 1e pos3paxyHOK IIBUAKOCTL (9-i
TUKIEeHb, C. (1):

v=S:t,
e V — MBUAKicTh; S — muiax (Bigzcrans); t — vac pyxy.
IIpyra — pospaxyHOK ryctuu (15-if TUKIeHb):
PpP=m:V,

e p — rycTuHa; m — maca; V — 00’eM.

IITo me? Ile maTemaTuuHi MojeJi, I1T0 BUpPaKeHi y BUTJISAAL (OPMY.I.
I1i mozmeni cumBoJIbHI. BUKOpUCTOBYIOUM JIATUHCHKI Ta IpelbKi OYKBU, MU
IepesaeMo 3B’ 30K MiK (hisMUHMMU BeJIMUMHAMU: IIBUAKICTIO, BiCTAHHIO
Ta YacoM abo MiK T'yCTMHOI0, Macoi Ta o6’emoM. Ileil 3B’SI30K MOKHA
IIOKa3aTH II0-PidHOMY.

Posrasabre rpadik Ha TOYaTKY HACTYIHOI cTOPiHKY (rpad)ikomM Has3u-
BaIOTh Jiarpamy, Io MOKa3ye 3B’ A30K MiiK IeBHUMU BeJIUUNHAMU).

JItoguHa e 3i MBUAKICTIO O KM 3aroguHy. 3B’ 30K MiK IepeMiIlleHHAM
JIIONVHYN Ta YacoM, 3a SKHIl BOHO Bif0yBaeThCs, IOKas3aHO Ha rpadiky
yepBoHOIO JiHicio. IlepekonariTeca: Bigcrani 5 KM Bigmosizae gac, 1110 go-
piBHIOE oxHiil roguHi! 3a BABiUi MeHIINH Uyac JIOAUHA IPOae BABiUi MeH-
Iy BicTaHb. A CKiJIbKYM BOHA IIPOWHe 3a IMIiBTOPYU rOAUHM?
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YepBoHa JiHisg Bigmosigae
mBuaKocTi JaoamHu. CopoOyii-
Te: 3a II JOIOMOIOI0 MU MOKe-
MO BCTAQHOBUTH, 3a HAKHU UYac
JIOAUHA Opolijle MeBHY BiACTaHb,
abo, HaBOaKM, Ky BiJcTaHL BOHA
mpoiae 3a meBHUM yac. Xiba He
OIWBHO, IO IIe MOKHA IIOKas3aTu
onHiero JiHielo Ha rpadiky?

A ak BimobpasuTu Ha IITHLOMY
rpadgiky 83B’A30K MixK BifgcraH-
HIO Ta YacoM IepeMillleHHs IJa
00’€KTiB, IO BUPYIIATh 3 iHIIIOIO
mBuaKicrio? Im 6ynyTh Bigmosina-
T iHIIi JTiHii.

flk nokasaTun rycTuHy
Ha rpagiky?

Lo nokasaHo Ha ubomy rpadiky? Te came,
wo BrpakeHo y popmyni v =S : t. JliHii
Ha rpadiky NokKasyTb, AKY BijcTaHb i 3a
AKUIN Yac NPOXOAATL NI0AMHA Ta Yepenaxa,
AKi BUPYLLATb KOXHa 3i CBOEIO WBUAKICTIO

Hacrynuuit rpadgik mokasye ryctury pisHux peuoBuH. [11o mae 6inbry
Macy Ipu OJHAKOBOMY 00’eMi: KaMiHHS (HAIpUKJAaJ, I'PaHiT), UM 3aJis3Hi
peui (HampuKJam, cTajleBi, BUTOTOBJEHI 3i cijaBy Ha OCHOBi 3asiza)?
PosgusiTbesa: 1 i (1 KybiuHMY HenmMeTp) rpaHiTy BalKuTh 2,6 KT, a TaKUU
camuii 06’em craai — 7,9 Kr, 3HauHO OiabIme!

Ha nwromy rpadiry meBHY TI'yCTHHY IIOKa3aHO TOYKO0. SAKOM mMum

BKasaJIX MacH JIJs PisHUX 00’eMiB
KOKHOI 3 HaBeJeHUX PEYOBUH, IIi
3aJIe}KHOCTI yTBOpMJIN 0 IPAMi, AK
Ha IonepegHboMYy I'padiky.

A Ha uboMmy rpadiky nokasaHa
rYCTUHA Pi3HMX PEYOBWH,
i BinoOparkeHa 3anexHicTb

P=m:V
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Cuna ¢popmynn

MomauBicTh ImOJATH Pe3yJabTaTH HAYKOBUX OCJHIAMKEHb Yy BUTJIAIL
(opMys € CUIBHOIO CTOPOHOIO HayKu. [HOAI mpocTa hopmyJia MOKe 3po0Ou-
THU I[iJIy HAyKOBY PEBOJIIOIIiIO.

Tak, ogfHUM 3 HaAWOLIBININX JOCATHEHb JIIOJCTBA € TeOpis BigHOCHOC-
Ti Aabbepra Eiinmreidina (Mu sragyBasu iioro Ha 4-My TH:XKHi, c. 25).
HeranbHime Bu 3po3ymieTe ii misHire, aie gemio po3rnoBimMo BiKe 3apas. 3aB-
ISAKU JOCHiIKEeHHAM, SIKi, KpiM iHIIIOro, BKJIIOUAJN POOOTY 3 (hopMyJIaMH,
EfinmiTeiin 3po3yMiB, III0 Maca Ta eHeprid MOKYThb IIePeTBOPIOBATHUCA OJHA
Ha inmry. @opmyna Eitammreiina E=mc? (E — enepris, m — maca, ¢ — IIBU/I-
KicTh cBiTJ1a) Bimo6pasuiia 1me BigkpuTTs. MOKJINBiCTh IEPETBOPUTHA Macy Ha
eHeprio, HAIIPUKJIal, BUKOPHUCTAHA MIiJ Yac CTBOPEHHA aTOMHOI O0MOU.

o € nprunHoto, a Wwo — Hacnigkom? Ha intoctpadii 306paxeHa ¢opmyna EHwTenHa
Ta il aBTOP (Le He crnpaBXHs poTorpadis, a Konaxx — MNOEAHAHHS Pi3HNX 300parkeHb).
ApnepHunii BUGYX — pe3ynbTaT BUKOPUCTAHHA HOBMX MPUHLMIIB.

[o peui, EnHwTenH, Npaua AKOro Bigirpana Baromy posb Y CTBOPEHHI
A0epHOI 36poi, 3aKNMKaB BiAMOBUTUCS Bif il BUKOPUCTAHHA...

\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///
Z

lonoeHi dymku

® [Ipuponni saBumia € 3akoHomipaumu. I1i 3akoHOMipHOCTL
MOKHAa OIIMCYBaTU MaTeMaTUYHO.

® JIpukjmazoM BAAJIOTO BUKOPUCTAHHSA MaTeMaTUKU [JId
OIIMCY IPUPOJHUX ABUIL CTAJIO BiTKpuUTTA naanetTu Hentyn
y cepeauni XIX cr.

® Toii camuii 3B’ 130K MiK (hi3BMUHNMU BeJIMUNHAMY, MOXKHA
BiZoOpasuTu pi3HUMU cIIOCO0aMU — Yy BUTJISAAL CIOBECHOTO
OIuCy, MaTeMaTU4YHOl (hopMyau, rpadika ToIro.

ARy,

Iy

\!

ZIn s
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lNpakmu4yHa yacmuHa

Yum Benuke BippisHAETbCA Big manoro?

Bu smaere, mo ¢isuuHi Tina Bing-
pisHAIOTBCA He JuIile 3a (OPMOIo,
MaTepiajoM Ta BJIaCTUBOCTAMMU, a A 3a
po3MipomM.

ITlikaBo, 1m0 3MiHIOETHCA y pasi,
MIPUIIYCTUMO, 3MiHM PO3MipiB IEBHOTO
Tijia 31 30epesKeHHAM CITiBBiTHOIIIEHH ST
MiK foro yacTuHaMu?

Ilokasani Ha imrocTpariii ropHaTa
omHakoBi um Hi? OmHAKOBi, AKIO He
BpaxoBYyBaTU PoO3Mip, aJjie pisHi 3a pos-
mipom. YoMy I1i TOpHATA OCTUTAIOTH?
l'apAaua Boma Bimmae cBOE TeILIO uepes
IIOBEPXHIO.

IITo GinpIirte Temsia B OKpOIN, TO
MoBiJbHiNIE ocTurae ropuHATKo. IIlo

MpunycTiTh, Y AKOMY 3 LUX FTOPHAT
OKpin BucTurHe weugwe? Yomy?

OisibIIa MOBEpPXHA, Uepe3d AKY BTPAUAETHCA TEIJIO, TO INIBUAIIE BUCTUTAE

TOPHATKO.

fAx BimpisHAETHCA 00’€M Ta ILJIOINA IOBEPXHI Yy BEJIMKOI'O Ta MAaJOI'0
TOPHAT? YCTAHOBMUMO Iie Ha MPOCTIiIIOMY [AJIs pO3paxyHKiB mpukaagi. Pos-

TJISHEMO JBa KYOMKM: MaJIiii i BeJu-
Kuii. [IpunycTumo, 1o JOBKMHA IXHBOI

rpaHi BigpisHAETHCA yABiUi.

3i 36inbweHHAM po3MipiB

Tifla B HbOro 3MeHLY€ETbCA
BiJHOLUEHHSA NNoLi
NMoBepPXHi Ao 06’emy

fAka mrora moBepxHi MaJsioro Kyouka? ¥ Hboro 6 cropit (3 Mmu 6aunmMo
Ha PUCYHKY, ITle 3 IPUXO0BaHi Bil Hac), i B KOMKHOI 3 HUX ILJIOINA JOPiBHIOE
omHil KBagpaTHil oquHMIi. O6’eM Majioro Kyouka, 3BicHO, — ogHa KybiuHa
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onuHuIA. KoXHa cTOpoHA BEJIMKOTO KyOMKa Mae Moty 4 KBaapaTHi oqu-
HUIli, ycboro — 24. 06’em 30iabmuBesa y 8 pasiB. 3po3ymisio uomy?

HaiimnikaBimre gjia HaC — BU3HAUUTH, AK 3MiHMJIOCA BiJHOIIIEHHS ILJIO-
I1i moBepxHi 10 00’emy. SIK Bu OaumrTe, y MEHIIIOr0 KyOMKa BOHO BIBiui
Oisnbime, HixK y 6inbiroro. Te caMe MOKHA OACHUTH HaBiTH 6€3 Po3paxyH-
KiB. [IpuauBiThCA: y mepiIoMy BUIAAKY B OMMHUYHOIO KyOMKa BCi cTOpO-
HU MEXXYIOTH i3 30BHIIITHIM CEpeIOBUIIEM, a ¥ APYIOMY BUIIAAKY B KOXKHO-
ro TAKOTO CaMOTo 3a PO3MipoM KyOMKa 3 CTOPOHU «IUBJIATHCA» HA30BHI,
a 3 — BcepeguHY.

3i 30iTbIIIEeHHAM PO3Mipy TijIa BiTHOIIIEHHS ILTOIIi ITIOBEPXHi 10 00’eMy
y HBOTO 3MEHIIYEThcs. Te 'K came BiIOYBaEeThCA i 3 TOPHATKAMHU OKPOIY.
Mesmi1ire ropHATKO Ma€e OiJIbITY BiTHOCHY IIOBEPXHIO i IITBUAIIE BTPAUYA€E TEILIO.

My BMKODPHCTOBYBAJH MOJEJIOBAHHS IIiJ] Yac HAIIOr0 MipKyBaHHSA?

He? Ax?

\\\\\lllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlI/,/
= Onanyiime noHamms E
= Q®opmyna MatemaTnyHa mopenb =
= BigHoLWweHHA NnoBepXxHi 4o 06’emy Mpadik =
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NMumaHHs Ona 3akpinneHHA mamepiany

1. fIxka 3 HaBemeHUX MoOJLeJIell € MATEeMATUUYHOIO?

A KYypHUK Ha KapTi HO3HAYEHUH

b Kypka 6i:KuTbh 31 IIBUAKICTIO 5 KM/TO

B Bu3HaueHHS MIBUAKOCTI pyXy KYypKH — v=S:1t

I' kypka mae KpuJa, AKi iIHKOJIY BUKOPUCTOBYE IJIA MOJBHOTY

2. 3 AK0I0 IMIBUIKICTIO BUPYIIUTH Ueperaxa, 1o sobpakeHa Ha PUCYH-
Ky B TEOPETUUHIN YaCTHHI MaTepiasiB 11b0ro THxRH (¢c. 147)?
A 1xMm/ron b 1,5 km/Ton B 3 km/ron I' 5 km/ron

3. 3a 10ITOMOTr0r0 PUCYHKA BCTAHOBITh, AKOIO € TYCTUHA COCHOBOI JIOIIKH.
fAKi pospaxyHKU BaM J0OBEJIOCS BUKOHATH, 11100 BiAIIOBiCTH Ha Ile MUTAHHA?

4. IlomipkyiiTe, un € 3apas3 HEOOXiAHICTL BUKOPUCTAHHA PO3PAXyHKiB
I BU3HAUEHHA PO3TAIllyBaHHI Ta PyXy HeOecHuX Tij. HaBemiTh mpuxaa.
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5. Ik posmip 00’eKTa BIImBaTHUMe Ha Horo HarpiBanHa? Yomy?

Temu 0ns 062080peHHsA | BUKOHAHHSA

® QOOrpyHTyliTe, Ha AKNX HAaBUAJbHUX IIPEIMeTaX B BUKOPUCTOBYETE
dopmyau. o gomomarae omnucyBaTy TaKUM CIIOCI0 MOIETIOBAHHS?

® CporogHi KinbKicTh HeOecHUX Tis y cKaani Conaunoi cucreMu, aKi
BBAKAIOTh IJIaHETaAMH, JOPiBHIOE BocbMH. SIK BU BBajKaeTe, UM 3MiHUTHCA
ix KimbKicTh 3 yvacom? Yomy?

Hona IInymona ma Byakxana

Mu posmnosBinu, Ak 0yno Bimkpurto mianery Henryn. Ik He muBHO,
3 yacoM mojiOHa ictopia moBTopmiaacd. Pospaxyuku pyxy Henryna
IMOKAa3aJju, 10 Ha HHOT'O BILJIMBAE TAMKIHHA IIle AKOTOCh HeOeCHOro Tija.
Y 1930 p. Bpamoca Bigkputu IlayToH, AKMIA TOAI BBaKaJau IIe OLHI€IO,
IeB’aToro mIanetToo CouauHol cucTeMu. BiH BUSBUBCA 30BCiIM HEBEJIUKHUM.
VYTiM 3 yacoM acTPOHOMHM 3HAWIILIN KiJlbKa 00’€KTiB, 110 Oy mOmiOHMMM
nmo Ilnyrona, i Bupimman, 110 BiH He CIIPaBKHA IJIaHETa, a KapJIuKoBa.

3 Bynkanmom BimOynaca Ime pauwBHIiMIa icropis. Im’s me mmaHera
oTpuMaJa, aje, sSIK BUABUJOCH, 11 He iCHyBaJo.
Y cepemuni XIX cr., micas Toro, gk Ypben
JleBep’e 3HammoB HenTyH B3a BigxXuiIeHHS-
Mu opOiTu YpaHa, BiH y3ABCS 3a IOCJiIKEHHS
Bizxumenb opbiTu Meprypisa, HaiOamx4doi 10
Conma miaametu. MepKypii TaKoK PyXaeTbcsa
He B IOBHiH BigmosigzocTi 1o 3akouiB HrioToHA.
JleBep’e po3paxysas, IO IIi BiAXuJIeHHA Morjia 0
3YMOBJIIOBATH IIJIaHETA, SIKY IIe A0 Ii BiAKPUTT
HasBamu Bynkanom. Ilompu TpuBajii momrykwu,
BHAWTH I[I0 IIJIaHeTy He Baayocsa. IloscHeHHS
ocoGiuBocreit opbitr MepKypis Gyio ogepskano Kap/nKoBa nnaxeta [yToH
3aBISAKY TeOpii BiﬂHOC?OCTi, fIKy S?HPOH?HYBaB h)/qiléz::?pps;:xs:;?:a
y 1916 p. Ansbept Eiimmreiin. Piu y Tim, 1o XONOTHIX | TEMHUX OKOMMLIAX
BesnuuesHe COHIle CYTTEBO BUKPUBIIOE IIPOCTIP  CowauHoi cuctemm. MiyToH
IIOPYY i3 c000¥0, a ITe 3YMOBJIIOE TaKi 0COOJIMBOCTI Tak ganeko, wo CoHLe 3 noro
op0Oitu MepKypis, AKi HEMOXK/IMBO mepeg0aunT  NOBEPXHi 3AAETbCA NnLLe
Ha nixcrasi 3akoniB HeroToHA. ACKPAaBOIO 30pel0...
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AK 3POCTA€E YNCENbHICTb
Tuxncdenv 20  yyeuxicTor?

Teopemuy4yHa YyacmuHa

Asi 3agaui: npo Kypok i npo ame6

Ha npoMy THMKHI ATUMETHCS IPO MaTeMaTUKYy. AJie X MU BUBUYAEMO
npuponandi HayKu? He nuByiiTeca npomy. [Ipupoagumnui Hayku Ta mare-
MaTHKa MiIlHO moB’A3aHi. HacTo JocATHeHHA MaTeMaTUKM OyJu MoB’ s3a-
Hi 3 pOo3B’sIByBaHHAM HAraJbHUX IPo0JeM IMPUPOAHUUYNX HAYK. PO3KBIT
MIPUPOAHUYMX HAYK CTAB HACJIJKOM BUKOPUCTAHHA MaTeMaTUKU.

I came ToMy MU IOUHEMO 3 MBOX ITPOCTUX MaTeMaTUYHUX 3aaad, IO
HaBeleHi y mianmmcax mo pucyHKiB. Hiuomy He muByiiTecs: 3BiCHO, YyMOBU
X 3aJa4 € KapTiBIuBUMMH!

3amgaua mpo KypoK.

MiBTOPM KYpKM 3HOCATb MiBTOpPA ANLA 3a NiBTOpa AHA.
CKinbKn A€Lb 3HECYTb TPY KYPKW 3a TP OHi?

fAxa Bama Bigmosigznr? CmpoOyiiTe mopaxyBaTu caMi, He KBamITecs
IIyKaTH BifgmoBigs! MosKka1nBO, BaM JOIMOMOKEe TaKHWU MiAXia: mopaxyiire,
HACKiJIbKU 30i/bINNIaCA KiJbKiCTh KYPOK Ta HACKIJIbKM 30iJbIIMBCS Yac
IS BiIKJIaTaHHSA AE€Ib.

Bignmosinu?
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3amaua mpo ameo.

Ameba pinnTbca HaBMiN oAnH pas Ha fo6Y; HACTYNHOI [OOW KOXKEH 3 HaLLaJKIB TaKOX
AinnTbca Haenin. BHacnigok noginy KnitTMuH NOTOMCTBO OfHIEl ame6u 3anoBHIOE NITPOBY
6aHKy uepes 28 Aib. 3a AKUIN Yac 3aNOBHUTb NITPOBY 6aHKY MOTOMCTBO ABOX ame6?

3amaM’saTaiTe cBOIO BiAmOBiAgb. IKIIO BaM BayKKO 3[0TafaTHUCd, JalTe
BiAIOBiAb Ha iHINle IMTAHHA: 3a IKWH UYac IIOTOMCTBO OfHiel ameOu 3a1oB-
HUTD IIiB 6aHKU?

fAxa samaua 3maacsa BaM CKJIAMHIIIIOI — IIPO KYPOK UM IIPO amed?
HacnpaBzi ckiagHimmoro € gpyra 3agada, oco0JMBO, AKIIO BUPiIIyBaTH ii
ITicJIsI TIepImoi.

3amaua Mpo KYPOK CTOCYEThCS BUIAAKY, KOJU 3a MEBHUM dac abo 3a
KPOK PO3PaxXyHKIB 0 MOIePeIHbOr0 Pe3yabTaTy JOLAI0Th IIeBHe 3HAUeHHI.
Ile — apudmeTnyHe 3pocTaHHsA. 3a IePIIi IiBTOpa JHA OyIe JOAAHO CTiIb-
KU caMe S€lb, SIK 38 HACTYIIHi.

3agaua mpo amMebd cTOCyeThCA BUIAIKY, KOJHU 3a IeBHHII uac abo 3a
KPOK PO3paxXyHKiB IToNepeaHiN pe3yabTaT MHOMKATh Ha AKech uucyo. Ile —
reoMeTpUYHe 3POCTAHHA. Y MEPIIUU IeHb AOAa€Thcd oxHa ameba, a B oc-
TaHHil — miB 0aHKM, aJ:Ke reOMEeTPUUHE 3POCTAHHS € TAKUM, II[0 IPUCKO-
PIOETHCA.

Temep Mu MOKeMO POS3IIOBiCTH BaM IIPO 3HAUYEHHA JJdA icTopii HAyKm;
OJHiel MaTeMaTHUUYHOI MOJEJIi.

p,I/IBHa cnna PO3MHOXEHHA

Hanpukinmi XVIII cr. anrmgifickkuili cBameHHEUK Tomac ManbTyc
3po0MB Ba'KJWBI BUCHOBKM IIPO Te, IO PO3MHOMKEHHA JKUBUX iCTOT
3abesneuye reoMeTpUUYHE 3POCTAHHA 1X YUCEIHHOCTI.

Posrasuemo joriky ManbTyca Ha TOMY K OPUKJIali, 3 SAKOTO MU
nmouyanu. [lificHo, y HaWCOpUATIUBIININX yMOBax, KOJHU TeIJO, YMNCTO,
Ta OaraTo i:Ki, ameba miUTHCS HABIIJ OAWMH pas Ha M00y. SAKINO yMoBHU
3aJUIIATHCA CIPUATINBUMU, HACTYITHOI 0OM KOKHA 3 TBOX HOBUX OCOOMH
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3HOBY IOALJINTHCA HAABOE. Y HaMNIiM KapTiBJIU-
Biff 3amaui, y pasi AKIIO IOTOMCTBO OJHi€l 0co-
OVHU 3aMOBHUTH OaHKY 3a 28 AHIB, IOTOMCTBY
IBOX HAa IIe 3aJuMmuThbea 27 nHiB. Ase um OyBae
TaK, 00 MOMITHUI IIPOCTip OYB 3aHATHUMN Of-
HuMu amebamu? 3BicHO, Hi. AJje AKIo 6 11e 0yJI0
MOXKJIUBO, CIIPOOYIiTe BrajaT, AKUM 00’€M aMme-
O0u 3aiiMyTh, IPUITYCTiMO, 3a IIiB POKY.
IMiamerp amebu, IO BiIIyamaacad B KYJb-
Ky — mpubJM3HO II’siTa YacTUHA Mijsimerpa. 3a
TPU 3 MOJIOBUHOIO MicCAIll ITOTOMKM! OnIHiel ame-
01, AKOM yci BoHM giJuaucs SK Iie BiIOyBaeTh-
cA y CIPUATJIUBUX yMOBaX, 3aiiHsaau 0 00’eM,
110 opiBHIOE 06’emMy 3eMJti. 3a miB pOKy ameOu
Tomac Manbtyc Masu 0 3afiMaTu 00’eM, 1[0 Ha0araTo IepPeBUIIYe
(1766_1834): 00’em COHAYHOI CUCTEMM. ..

YueHni, Ak A0BIB, LIO Yomy & Taxe He BimOyBaeThca? Tomy 1o
HeCTpMMaHe PO3MHOMXEHHA | .
6yab-Akux icToT npussege  TIIBKH-HO ame0b crame 6arato, BOHU 3’ IIATh YCIO

10 BUCHAXEHHSA IXHbOTo 12Ky, 110 1X BJIAIIITOBYE, 1 HE 3aJUIIATh BLIBHOI'O

cepepoBuLLa ITPOCTOPY JJIA CBOTO HOPMAJILHOTO JKUTTA.

Heob6mexeHe po3MHOXKeHHA Gyae 3ynnHeHe rosioAom

Amni amebu, ani Oyab-AKi "KMBi icTOTHM He MOXKYTh iCHyBaTH caMi IIO
cobi. Im HeoOximma iska Ta Bizmomigme cepemoBumme. Ilicasa HeBeauKoOi
KiJbKOCTi moiiB ame6aM He BUCTAUMTD MiCIlA AJIs iCHyBaHHA Ta 1:Ki. BoHN
MIPUIUHATL POSMHOMKEHHS ab0 3armHyTh. | Iefl BUCHOBOK CTOCYETHCSA He
Juitie ame0, a 0yIb-sIKOTO BULY KUBUX icTOT. 3BicHO, MasnbTyca HabiIbIIe
IiKaBUJIM JIIOIU.

Tl'onoBHuii BucHOBOK MasbTyca OYB TaKHUM: HEOOMesKeHe PO3MHOMKEH-
HA OyIb-IKUX iCTOT MpU3Bee 10 BUUEepHaHHA iKi i ycboro, 1o HeoOXigHO
I iX KuTTa. MaabTyc 3po3yMiB, IO YKMCEJIBHICTh JIOJEH TaKOXK MOXKe
reoMeTPUYHO 3POCTATH IIPOTATOM IIeBHOT'O uacy. Bin BBamkaB, 1110 K1JIBKiCTh
i»xi spocTae apu)MeTuUHO, i He IiJIKOM MaB paitiio. Ayie BuUCHOBOK MabTy-
ca, 1110 HeoOMesKeHe 3POCTaHHSA YMCeJIbHOCTI JII0Ael Ipu3Beie 10 IIepeHace-
JIEHHA Ta T'oJIONY, 3irpaB BaroMmy poJib B iCTOPil HAYKHU.

YBaxkHi untavi Kuurn Manbryca

Kuaury ManbTyca IpoOYHMTaAIO0 UMMAJO JIOAEH; BUCHOBKU, AKi BOHU
pobuiu 3 1iel KHUTHW, BiATIOBiZasm piBHIO iXHBOTO po3yMiHHA. s HacC
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BaJKJINBO, IO B pisHUM uac B cepeauni XIX cT. 1110 KHUTY IPOUYUTATIHN JBa
TOCJITHUKY IPUPOLHU, IO Majau 6araTo ciijabHOTO. BoHM, gk i MabTyc,
Oynu anrainingamu. Ile Oyau 3000r1, TOOTO BUeHi, AKi HocaigKyBaau TBa-
puHHUI cBiT. BoHM moOmoposKyBasu B OKeaHi Ha KopabJusax i mpoBoamIn
CBOI JoCTimKeHHA HA PisHMX KOHTHMHeHTax. O0maBa Oaumianm BigMiHHOCTL
TBAPUHHOT'O Ta POCJMHHOIO CBiTiB PiBHMX KOHTUHEHTIB i Pi3HMX OCTPOBIB.
Ob0upBa mryKanam MpUYNHY IUX BigMminaocTel. OOuaBa 3HANMIIIN PillleHHSA
IIicJIst TOro, AK mpounTanu KHury MaJbryca.

Ilepmuii 3 mux mocaiguukiB — Yapawad [apsiH, apyruit — Aiabdpern
Boanec. O6uaBa 3po3ymism, 1110 B IIPUPO/Ii BCi JKUBi iCTOTH HEe PO3SMHOKY-
IOThCA 3 Ti€I0 MIBUAKICTIO, HA AKY 3JaTHIi. 3 I[bOT'0 BUILINBAE, II[0 IIEPEBaK-
Ha KiJbKicTh 0cOOMH a00 He MOTPAILIAE Y IPUAATHI IJIA PO3MHOKEHHA YMO-
BU, a00 TWHE 0 NOCATHEHHS 3PiJIocCTi.

IlikaBo, AKi came icTOTM THMHYTH, a AKi JUIIAIOTHCA KUBUMU Ta
PO3MHOMKYIOTHCA?

Yapnb3 HapsiH (1809-1882) i Anbdpen Bonnec (1823-1813),
BiIKpMBayi NpupogHoro gobopy

Ocb BoHO, pimrennsa! Ti icrorm, 110 BiATIOBiZAIOTH CBOEMY CIIOCOOY
JKUTTSA B YMOBaX CBOT'O iCHYBaHHSA, BUMKUBAIOTh Ta PO3MHOMKYIOThCA. Taka
BiAITIOBiHICT, Mae Ha3By INPHCTOCOBaHiCTh. 3rajaiiTe A3b00M IITaxiB
iz mpakTuuyHoi vactunu 13 TokHA (c. 104)! I1i 135001 TprCTOCOBaHI KOMKEH
JIJLA CBOTO CIIOCOOY *KMBJIEHHS.

MpupoaHun po6ip — NpUYMHa NPNCTOCOBAHOCTI

A 110 BimOyBaeThCA 3 MEHII IPUCTOCOBAHMMU OpraHisMaMu, XTO Tip-
IIe BimoBiZae cBOEMY cmoco0y KUTTA Ta cBoiM ymoBaM? BoHM rMHYTH
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abo 3asumamTheA 6e3 moromMcTBa. II0oTOMCTBO THX, XTO BUYKUJIMN Ta PO3-
MHOMKUJINCA, Oyme pisauM. Ti 3 HUX, XTO Kpallle BiIIOBigaTMe CBOEMY
croco0y KUTTA B YMOBaX, e BOHU iCHYIOTh, BUKUBYTDH Ta POSMHOKATHCHA,
a igmi — Hi...

Ilepmum 1m0 rimoresy BucyHyB [Hapsin. IIporsarom OaraThbox pOKiB
BiH He ONPUJIIOAHIOBAB ii. 3 yacoM BiH oTpuMaB JiucTa Bim Bosteca, akuit
POSIIOBiB ITPO Ty camy 3aoranaky. [apsin noBizomus Boseca mpo Te, 1110 BiH
paHime mifimoB TOTo caMoOro BUCHOBKY. 3 yacoM J/lapBiH HamucaB KHUK-
Ky, AKY CKOPOUEeHO HasuBaoTh «lloxomxenna Bugis» . Bojaec Busuas, 110
IapBin OyB mepIuM, i 3aITPOIIOHYBaB HA3WBATHU 1X CITLJIBbHI IOTJIALY AapBi-
HiZMOM.

3BicHO, 3 uaciB [lapBina Ta Bojneca Hali yaBJIeHHA MIOA0 ITPUYNH
3MiH JKMBUX OPraHidMiB 3 YacoM CTajJW CYTTEBO AETAJLHIIMINMU. ¥YTiM,
ix rosioBHa 3moragka OJucKyde miaTBepaumiaacs. IIpuunHO0 3MiH KUBUX
OpPraHi3MiB € BUKMBAHHS Ta POSMHOKEHHS O1JIBII ITPUCTOCOBAHUX OCOOUH,
sKe Ma€ Ha3BY NPUPOTHUH T00ip.

Mpo wo cBigunTb icTopina, AKy mu posnosinn?

MartemaTuKu IIOKasajam, IO YHMCEJbHICTHL KHUBUX OPTaHi3MiB MOKe
3pocTaTu reoMeTpuuHO. Ile podymiHHA OyJI0 AyKe IPOCTO0 MaTEMATUUHOO
MOJIeJIJII0 PO3SMHOMKEHHA KUBUX icTOoT. MasbTyC 3p03yMiB, 1110 TpUBaJe re-
OMeTpUYHEe 3POCTAHHA UYUCEJBHOCTI OyIb-AKOTO BUIY HEMOKJIHWBE: HOTO
3yNUHUTHL Hectada i»ki. [lapBin Ta Boismec 3po3yminu, 110 BiicTOPOHEHHA
BiJl POBMHOKEHHA Ta 3arnu0esib OPraHi3MiB 3aJIeKUTH Bifl iIXHBOI IIPHUCTOCO-
BaHocTi. [lepeBaskHe BUIKMBAHHSA Ta PO3MHOKEHHA OiJIBIIT TPUCTOCOBAHUX
OopraHiaMiB Ha3WBaOTh NPUPOTHUM mHobopom. Ilpupomuuit mobip, 110 AiAB
IIPOTATOM yciel icTopil :KuTTsa Ha 3eMJIi, € TPUYUHOI TPUCTOCOBAHOCTI KU~
BUX OPraHi3MiB 10 CBOTO CIIOCOOY JKUTTA B XapaKTEePHUX MIJId HUX YMOBaX.
TakuM YMHOM, MaTeMaTHYHA MOJleJib CTaJIa BAXKJIUBUM KPOKOM Y ITisHAaHHI
MIPUYMH JOCKOHAJIOCTI YKUBUX 1CTOT.
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® T'eomerpuuHe 3pocTaHHsd (e KOXKHE HACTYIIHE 3HAUCHHS
MHOXXHUTLCA Ha fAKeCch YMCJI0, Oiabine 3a 1), paHO YK
Mi3HO oOraHsie Oynb-AKe apudMeTwuHe (Ie J0 KOMKHOTO
HACTYIIHOI'O 3HAYEHHS JOLAETHCA AKECh UKCJIO).
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® Jlix yac POSMHOKEHHS KHUBUX ICTOT IX UYKCEIbHICTH
3pocTae reomeTpuuHo. Haciaigkom € Te, 1Mo HeoOMeKeHe
3pPOCTaHHA MIPEJCTaBHUKIB OyIb-IKOT0 BHUAY, Big ame0d mo
JIOofel, mpu3Bee A0 BUUEPHAHHA iKi Ta HeOOXiZHOTO IJIsd
JKUTTSA cepenoBUIIA.

® Ti opranidmm, IO BUIKUBAIOTh 1 PO3MHOMKYIOTHCH,
yacTimre Kpalle BifTIOBiIalOTh CBOEMY CIIOCO0Y KHUTTS Ta
cepemoBUIITY, TOOTO € OiJIBIII IPHUCTOCOBAHIIMU.

® [lepeBakHe BUKMBAHHA Ta POSMHOMKEHHS OiJIbII
IIPUCTOCOBAHUX OCOOWH HA3WBAIOTh IIPUPOIHUM H0O0POM.
/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\
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lNpakmu4yHa yacmuHa

MeperoHu mixxk apnmMeTNYHNM Ta reOMETPUYHNM 3POCTAHHAM

IIpononyemo BaM mpocTy MartemaTtuuHy rpy. IlopiBHSIMO nBa paAgn
yncen. llepmuiti — apudmeTmuHe 3pOCTAaHHA: J0 KOYKHOI'O 3HAUYEHHS,
MMOYMHAIOUYN 3 ONUHMUILI, TOJaBaTUMEMO SKeCh BeJIMKe UHNCJIO, HalIpUuKJa,
tucsauy: 1, 1 001, 2 001, 3 001...

Y npyromy pAni MHOMKUTHUMEMO KOKHE 3HAUEHHA, MOYMHAIOYM 3 OIU-
HHIIi, HAa AKeCh BiJHOCHO HeBeJIMKe YLCJIO, HalpuKJIag, Ha 2: 1, 2, 4, 8...

Aruii pag unces o0:KeHe iHmmuii: mepiuii un apyruii? IlepeBipumo 1e
pO3paxyHKaMM.

N2 y pAagi 1 2 3 4 5 6 7 8 9

ApudmeTnyHe
3pOCTaHHS 1 1100120013001 4001 |5001|6001|7001|8001

[eomeTpuyHe
3pOCTaHHA 1 2 4 8 16 32 64 | 128 | 256
N¢y pAapi 10 11 12 13 14 15 16

ApundmeTnyHe
3pOCTaHHS 9001 10001 | 11001 [ 12001 [ 13001 [ 14001 | 15001

[eomeTpuyHe
3pOCTaHHS 512 1024 2048 4 096 8192 | 16384 (32768
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Cnoouarky nepiuit psan sumnepenkysaB apyruii: 3 001 6inbire, HixK 8.
AJte AKIIO MU IPOIOBKUMO ITi PAAM, UM 30eperKeTheA IlepeBara apudmernd-
Horo 3poctanuA? Ha 15-my Kpolli reoMeTpuuHe 3POCTAHHS BUIIEPEIKYE,
a 3 16-ro KpoKy MOKHA ITO0AUYUTH, IO Ile BUIIEPeIKEeHHA CTa€E IIOBHOIO «IIe-
peMoroio», i Hazajai po3puB MiK UMM pAgaMu Juiie 3pocratruMe. Iloxa-
’KeMo Iie Ha rpadiky.

«3MaraHHsA» apnPpMeTNUYHOro Ta FreOMETPUYHOIO 3POCTaHb. [10 KOXHOrO 3i 3HaYeHb
NnepLLOro pAdy KPOK 3a KPOKOM A0AAETbCA NeBHe Uncno. KoxHe 3i 3HaueHb pyroro
pPAaYy KPOK 3a KPOKOM MHOXUTbCA Ha NeEBHE YNCSIO

Temnep ckaxkemo e AUBHINTY pid. Pam, y sKoMy 10 KOXKHOTO HACTYITHOT'O
3HAUEHHS JOJA€ThbCA CKIJMBKM 3aBTOJHO BeJWKE UMNCJIO, PAHO YU ITi3HO
MIOCTYIIUTHCA PALY, e KOXKHE HACTYIIHE 3HAUeHHA MHOMKUTHCA HA OyAb-AKe
YmCJI0, BuIlle 3a oguHMIo! Tak, AKI0 MU JOAaBATUMEMO 0 IIEPIIOT0 PALY
He THCAYY, a MLIBIOH, IPYTUi pan o0xkeHe oro He Ha 15-My KpoIii, a Ha
26-My, aJie HE3BOPOTHO 00JKeHe Bce OHO!

\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///
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= Onanyime noHamms =
= ApudmeTnyHe 3pocTaHHA eomeTpuyHe 3pOCTaHHA =
z MpucrocoBaHictb MpupogHun gobip -
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MumaxHa 0nA 3aKpinneHHA mamepiany

1. YKaxiTh iM’ s BUeHOTO, AKWUI [OBiB, II0 HECTPUMHE PO3SMHOKEHHS
OyIb-AKHNX iCTOT IPU3BeJe 10 BUCHAMKEHHSA iX cepeIoBUIIa

A Tomac ManbTyc B Ansdpen Boaec

b Yapaws [[apBin I Ypben JleBep’e

2. Ckinbku Aemnb 3HeCyTh 6 KypoK 3a 6 mHiB 3 meprimoi 3agaui (c. 152)
B TEOPETUYHIN YaCTUHI THIKHA?
A6 b 12 B 18 I' 36

3. Homy 30inbIlIeHHA YMCEJHHOCTI JKUBUX OPTaHidMiB He Bij0yBaeThCA
HEeCKiHueHHO?

4. Kosm Bu 30mpaeTe IpoIlli B CKAPpOHUYKY, e € IPUKJIAJIOM apudme-
TUYHOTO YU reoMeTpuuHOro 3pocraHHA? Koau Bu pobuTe BHECOK y OaHK,
1 BiH KOKHOTO MicAIld HapaxoBy€ Ha BHECOK BiJ[COTKH, Ile € MPUKJIAIOM
apu(MEeTUIHOTO UM F'eOMETPUIHOTO 3POCTAaHHA?

5. 3ampomonyiiTe BJAcHY 3ajgady, IO AEeMOHCTPYE apu@MeTHUHe
3pOCTaHHA.

Temu 0na 062080peHHs | BUKOHAHHSA

® fxk 3pocTaJia UYKMCEeJbHICTh JIOJCTBA IPOTATOM HOT0 icTOpPii?

Ax 36invwyemovca Kinvkicmes nrodei?

l'eomeTpuuHa mporpecia omucye He JIUIle 3POCTAaHHA YUCEIbHO-
cTi ame0. 3pocTaHHA UYKNCEILHOCTI JIOJeHl TaKOoK HiJKOPSIEThCA TaKii
3akoHOMipHOCTi. IIpunycrimo, 110 KOKHA HOJAPYKHS Iapa JIoJel 10 J0-
CATHEHHSA 25 POKiB HApPOAUTH YOTUPLOX AiTeii. KoskHa mapa ix miTei Tex
Oyne uepes 25 poKiB MaTu ueTBepo Aiteii. IcTopisa ¢BiguuTh, 110 JIOLU MO-
JKYTh PO3SMHOKYBATUCH 3 TAKOIO IIIBUAKICTIO 38 CIPUATINBUX YMOB. Uepes
KU Yac 3a MUX YMOB JIIOAY 3aCeJIATh yCI0 3eMJIi0?
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IIpunycrimo, 11106 PO3MiCTUTH OAHY JIOANHY, IKaA CTOITh, IIOTPiOHA Mi-
aaaKa cyxogosy 500 x 100 c¢M, miB KBagpaTHOro MeTpa. 3arajbHa ILIOIA
cyxozmoay 3emiai — Oausbko 150 minpitonis km?. IloTroMcTBO oxHiel mapnu
Jofei (3a TuX (paHTACTUYHUX YMOB, Ki Mu o6roBopuin) uepes 1225 pokis
Mae 3aiMaTH yCIO ILJIOINY 3eMJIi — 3 ropaMu, IyCTeJIMH Ta JbOJOBUKAMU.
3BicHO, ITe HACTiJIbKHU K HEMOJKJINBO, IK 1 Te PO3MHOMKEHHA aMed, AKe MU
pOsTIALAIIN.

YTiMm, JIIOAM CYTTEBO BiIPisHAIOTHCA Big ame6. Y CIIPUATINBUX YMOBaX
IIBAAKICTh PO3MHOMKEHHA aMe0 3pocTae. ¥ HallpO3BUHEHIININX KpaiHax, ae
JIIOAY MAlOTh yce, IIT0 HeOOXiTHO JJId iX ITOBHOIIIHHOTO JKUTTS, IIIBUAKICTh
iX POBMHOKEHHS HauacTiIlle 3HIKYETHCA.
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Teopemuy4yHa YyacmuHa

MaTenbHA rapayva?

ARy cucTtemy Mu He TouMHAIU O AOCTIAMKYBaTH, CIEPINTY MU ii omucy-
emo. HasuBaemo ii o3Haku. Poarnaubre inmfoctpariito. Ha Hift — yaByHHaA
cKoBopozia. BoHa BaxXKa, TOBCTOCTiHHA, IIOBiJILHO HArpiBaeTbCcsa ¥ TpuBa-
JIN¥ 4ac yTpUMY€E TeILIo.

SK mepeBipuTH, UM MOCTATHBO HaArpijlacd CKOBOPOJa, UM MOYKHa Ha
Hifl moumHaTH cMaKuTu? SIKIo BoHA rapsAdva, ii ciig smMacTuTu oji€io Ta
KJIACTHY CTPAaBU; IKIIO Hi — I¥1 caix maTwm posirpitumed...

Yu posirpinaca ckoBopopa? TopkHyTUCA pykoto? HebesneyHo!
Ane MOXHa BUKOPWCTaT! HaNPOCTILLINN eKCNEPUIMEHT...

Bu 3Beprasu yBary, AK AOPOCJIi AisHAIOTHCSA, UM PO3irpisaca ckoBopoga?
Bpuskaiors Ha Hei Bomoio! IKII0 Bofa NMIBUAKO BUIAPOBYETHCSI, — YaC JIUTU
oxaito. YoMy He MOKHA TaK caMo IIePeBipATH TeMIIepaTypy KpaIrisaMu OJrii?

Mu pgisHaanch NOpPO TEeMIIEPATYPY CKOBOPOAM 3a JOIOMOIOIO
exkcrepuMmeHnTy! HasBa 11b0oro cmmoco0y DOCHiIKeHHs MOXOAUTh BiJ JIaTHH-
CbKOTO «IIpoba, mocaig». Mu He 0OMeKUINCA CIIOCTePEKEeHHAMM, aJiKe 1X
He JIOCTATHHO. 3a MEePINOI0 iII0CTpaIlielo HEMOMKJINBO CKas3aTu, UM rapadya
natejnbHA. My BIJIMHYJIN HA 00’ €KT JOCJiiKeHH, 10 TOTO K TaK, 100 mo-
TaJIBIINH Imepebir moii mokasaB, AKe 3 HAIIUX IPUIYIIEHDb € IPAaBUJIbHIM.
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EkcnepumeHT CBigunTb, WO CKOBOPOAA BXKe AOCTaTHbO po3irpinacs,
o6 3aKuMnina Bofda, ane He AOCTAaTHbO A1sl 3aKUMaHHA onil

JAKImo ckoBopoma rapsda, BoAa Bigpasy 3aKUOUTH. JIKIMO Hi —
JINIIUTHCA Y BUIVISAA1 HEBEJIMUYKOI KaJMI0KKK a00 Kpameab. Bojga saxkumina
i HibuTO cama CKOBOpOJa Hajaja BiAmoBigk: rapsaual

A ocp i3 oxiero Tak 6u He Buimimo. OJigd He 3aKMINTL HaBITH Ha
JOCTaTHBO HATPiTili CKOBOPOXi, a Jinile Ha 30BCiM posmeueHiini. Excrepu-
MEHT 3 BOJIOI0 CIIJIAHOBAHO MPaBUJIbHO, i Ke BiH BifIOBifac Ha MUTAHHI,
IO HAC IiKaBUTh. JIKOM MM IPOBOAMIN E€KCIIEPHUMEHT 3 OJIi€l0, MOXKHA
OyJio 6 3a3HAUYUTH, IO BiH CIJIAHOBAHUII IIOTaHO, aJ»Ke BiH He HaJacTb HAM
BiAIOBiAb, Ky MU YeKaEMO.

CnocrepeXeHHA, MoAeNtoBaHHA i BUMiplOBaHHA
B eKCNepUMEeHTi

HacnopaBai Bu mobpe B3Haiiomi 3 excmepuMeHTamMu. IlIpukiamamn
eKCIIEPUMEHTIB € MPaKTUYHi po0oTH, K1 BU BUKOHYETEe Ha ypoKax. BoHHU
JIOIIOMAraloTh YCTAHOBUTHU SIKOCTI PIBHMX NPUPOAHUX Ta PYKOTBOPHUX
cucrteM. Jlo peui, MM BaKiHUMJIM PO3JiJ HAIIOTO KYPCY, IIPUCBAUYEHUN
MOJZIeJIIOBaHHIO, Ta MOYaJI OCTaHHiN po3/iJ po eKcnepuMeHTyBaHHA. [lle
paHiIle Hac IiKaBUJIO CIIOCTEPe:KeHHA... U1 03HAUaE I1e, 1110 MU 3aKiHUMIN
po0OTY 3i cIOCTEPEIKEHHAMU Ta 3 MOIEISIMU?

Hi! ExcnepumenTt Te:x BKJOuae B cebe cmocTepe:keHHsa! OcoOamBicTb
eKCIIepUMeHTy B TOMY, IO B MOro XO/i TOCHiTHUK (eKCIlepuMeHTaTOop)
cIocTepirae 3a TUM, SAK JOCJIi»KyBaHa cucTeMa pearye Ha BOjauB. Mwu
MOKEMO ITPOCTO CIIOCTEPiraTu 3a MOT00I0, a MOXKEeMO BUBYATH, K XMapu
pearyioTh Ha PO3MUJICHHSA B HUX IeBHUX PEUOBHH 3 JTiTaka. SIKIo MU IIPOCTO
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BU3HAUYAEMO, UM HJe OOIN, YM Hi, CKiJIbKK BOJM BUIIAJI0 — MU 3alHATIL
CIOCTepPeKeHHAMU. SIKII0 MU IIEBHUM YMHOM BTPYYAEMOCH y HPUPOTHUNI
POBBUTOK IIOAiN Ta BU3HAUAEMO PEe3yJIbTAT I[LOT'0 — MU IIPOBOANMO eKCIIe-
PUMEHT, i cIlocTepeKeHHA Pe3yabTaTiB € 0T0 YaCTUHOIO.

HasiLLo niTak po3nunioe AKyCb peYOBMNHY HaJ XMapamm?
o6 suknukaty gow! Lis TexHonoris Bigoma wie i3 cepeguHu XX cT.,
ane 1l 4o UbOoro yacy BAOCKOHanTb. AK?
30Kpema 3a [ONOMOIOK eKCNEePUMEHTIB

ExcnepumeHTyBaHHS € TakoxX Gopmoio MozenmoBaHHA! fKImo
JIOCTiTHUKY €KCIePUMEeHTYIOTh 31 CKJIaoM PeYOBUH, AKi BOHU POIIMIUIIOIOTH
HaJ XMapoio, iX IMiKaBUTh He JIMIIE IIA XMapa. BoHn HamaraioTbes Ji3HATHCS
III0Ch KOPHMCHE M0N0 KepyBaHHA xMmapamu 3aranom! g xmapa € aia Hux
MOJEJLII0 YCiX XMap, II0 HaJIeKaTh 0 IIeBHOTro KJjacy (ock BaM i Kiaacudi-
KyBaHHA!).

Konm wmm Bu3Hauanm, 4YM € TapsA4Y0ld CKOBOPOJA, MU TaKOXK
BUKODPHCTOBYBaJIM Moze 0oBaHHA. CTBOPUBIIIY YABHY MOJEJb CKOBOPOAU
Ta OMUPAIOUNCh Ha 1[I0 MOJIeNIb, IPUITYCTUIN, AK MAIOTh IIOBOAUTHUCA PidHi
piavHY 3a yMOBHU PidHOI TeMIIepaTypu MOBEePXHi, HA IKY BOHU ITOTPAIIUJIN.

A AK ycrTaHOBUTH pe3yJabTaTH, IO BUKJIWKAHI BTPYYaHHAM
eKcIepuMeHTaTopa y HNPUPOAHUHN CTaH [OOCHiAKyBaHOI cucremu? 3a
IOTIOMOTOI0 BUMIipIOBAaHHS TE€BHUX XapaKTEpPUCTUK I[iel CUCTEeMH.
Y HamoMy nOpuUKJIaAi 31 MITYYHMM BUKJIMKAHHAM IOINY HEO0XiTHOO
YaCTUHOIO eKCIIEPUMEHTY € BUMipIOBaHHA KiJIbKOCTI OIIaiB MicJs BIJIUBY
Ha XMapu.

ExcrmepuMeHTyBaHHS — Ile@ HAWCKJAAHIIINKA CIOCi0O mOCTimsKeHHS.
Bin onmpaeThbcs Ha Bei iHIM c1tocoOu BUBUEHHSA PiSHOMAHITHUX CHUCTEM Ta
BKJIIOUaE ixX y cebe.
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Hasiuqo BN3HA4YaTn YMOBMU eKcnepmmeH'ry?

BaxkamBoio yacTrHO Oy/Ib-AKOT0 €EKCIIEPUMEHTY € HOro IJIaHyBaHHA.
Ilepen TuM SAK IOUMHATH €KCIEPUMEHT, JOCJiMHUK Ma€ 3HAWTH BiAImoBimi
Ha HU3KY BasKJuBuX nutaub. I11o Bix xoue BcranoButu? Illo Mmoske BIIU-
HYTH Ha pe3yJabTaTHu eKciiepuMeHTy? SIK BU3HAUaTU pes3yJabTaTU €KCIIepU-
MmeHTY? fIKe oOnmagHaHHA (HAIPUKJAA, BUMipIOBaJbHA TeXHIKa) AJS IHOTO
nmoTpibHe? AKUMU MOXKYTH OyTHU pe3yJabTaTH €KCIIEPUMEHTY Ta SK JOCJi-
HUK Oyze poOuTy BUCHOBKH HA iX mifcTaBi?

IITo6 excrepuMeHT OYB KOPUCHUM, HOr0o Tpebda MPOBOAUTHU Y MEeBHUX
ymoBax. Ili ymMoBu ciif BUBHAUNUTH TaK, 11100 HA AOCTIAKYBaHY CHUCTEMY
BILJIMBAJIO caMe Te, II0 MU BHUBYAEMO. TOMY eKCIEPUMEHTH IIPOBOAATH
y IeBHUX, KOHTPOJbOBAHUX yYMOBaX. BaKinBo BcTaHOBUTHU (hi3uUHi ymoO-
BU IIPOBEIeHHA EKCIIEpUMEHTY: TeMIIepaTypy, OCBiTJIEHICTb, 3BOJIOKe-
HiCTBb TOIIO.

AKicHMIA eKcIepuMeHT — Ile TaKuil eKCIePUMEeHT, SIKUIA MOMK-
Ha BiATBOpUTHU 3a HOro ommcoM. PesyibraTamMum HayKOBOI PoOOTH Bue-
HUX € HayKoBi crarti. Kosiu BueHi MOBiZOMJIAIOTE IPO Pe3yJbTaTH CBOIX
eKCIIepPUMEHTIB Y CTATTSAX, BOHIA MAlOTh YCe TaK OIMCATH, II[00 XTOCH iHIITNHA
Mir' TOBTOPUTH iX JTOCJIiIH.

BaxymBo10 yMOBOIO €KCIePUMEHTAJIBLHOTO OCJiIKeHHSI € J0o0ip Bim-
IOBiAHOI0O 00JIaJHAHHA, 110 JACTh 3MOTY 3 HOTPiOHOI0 TOUHICTIO BU3HAUATH
HeoOXimHi BeInuYmHu.
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lonoeHi dymku

® ExcmepuMeHTYBaHHS — Ile CHOCI0 JOCTimsKeHHS
pisHOMAaHIiTHMX cucTeM. ¥ IOT0 XOHi eKCIEePHUMEHTATOP
NeBHUM UHMHOM B3MiHIOE IIPUPOSHHUU Xim IIpormeciB Ta
3a3Havae, AKUHN pe3yabTaT Ile CIPUUNHIE.

® B exkcunepuMeHTi BUKOPHUCTOBYIOTH CIIOCTEPEKEHH,
MOJIeJIIOBaHHSA, BUMiIPIOBAHHA Ta KJaacu(p)iKyBaHHg.

©® Ba:xIuBOIO YaCTUHOIO eKCIIEPUMEHTY € MOro IIJIaHyBaHH.
® ExcnepuMeHTH ITPOBOAATH Y KOHTPOJBOBAHUX YMO-

Bax, I[00 3MEHIINTH BIJINB He BPaxOBaHMX OOCTAaBUH Ha
pesyJbTar.
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Mpakmu4yHa yacmuHa

DocnipKeHHA WBNAKOCTi BUNapOBYBaHHA PiAvH
(Ha npuknagi Bogn, eTMNOBOro CNUPTY 1 onii)

ExcrepuMeHT 3aB:K A MOYNHAIOTH i3 JIaHyBaHHA. [lOCTIi THUK ITOBUHEH
YiTKO yABJIATH, AKi il BiH Oyae 3mificHIOBaTY Ta y AKUX yMOBax. [l mpoBe-
JeHHA eKCIIEPUMEHTY TaK0K He0OXiJHO 3HATHU BJIACTUBOCTI JOCTiIKyBaHOL
cuctemMu. Po3riigHeMo IIJIaHYBaHHSA Ta IIPOBEIeHHA eKCIIePUMEeHTY Ha ITPU-
KJIaJli BUBUEHHSA BUNIAPOBYBaHHA PiAUH.

Eman 1. IlnanyBanus.

MeTo0 pobOTHM IIOCTAaBMMO BUBYEHHS YMOB, $Ki BILJIMBAlOTh Ha
IIBUJKICTh BUIIADOBYBaHHA PiAMH (BOAM, ETHJIOBOTO CIIUPTY, OJIii).
Ilnsa BUBYEHHA HEOOXiMHO 3HATH TeMIepaTypy KHUIIIHHA MUX PEYOBUH.
Orpumaemo ii 3 TOBiAKOBOI JriTepaTypu.

Piguna Temnepatypa kuninHs, °C
Bopa 100
Etvnosun cnnpt 79
CoHAlHKMKOBa onif 6n13bko 140

BigmoBigHo mepexia mo rasomoaiOHOTO cTaHYy aKTUBHO Bi0OyBaeThCA 3a
BKasaHMUX TeMmIiepaTryp. Toai 4oMy MU CIIOCTepiraeMo BUCHUXAaHHSA BOJOTUX
npeameTtiB? Illo Oyae BOmBaTH Ha MIBUAKICTH BUIIAPOBYBaHHA?

Eman 2. IIpoBeneHHS eKCIIEPUMEHTY.

3asdanusa 1. BunnapoByBauHsA Bii0yBaeThCA 38 KiIMHATHOI TeMIIEpaTypH.

KpamreMo KpaIliio BoAu Ha IIpeAMeTHe CKJIO a0o B uamky I1érpi (e Ta-
KUl pisHOBHU JJabopaTOpHOro mocyny). Yepes KOPOTKUIT yac BOHA IIe3HeE.
Piguna BumapyBaJiacs.

BrvnapoByBaHHA BiabyBa€eTbCA 3a KIMHATHOI TemnepaTypu

3aedanna 2. BuBuUeHHs BILJIMBY WOTOKY IWOBIiTPS Ha MIBUAKICTH
BUIIAPOBYBaHHI.
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IToBTOPMMO OTIEPEHilT EKCIIEPUMEHT, ajie 3 Kpalljielo CIIUPTY. 3aMips-
€MO Yac BUIIAPOBYBaHHA 0e3 BILIMBY MOTOKY MoBiTps. IloTiMm camopoOHUM
BiflJIOM yTBOPUMO «BiTep». ¥ SKOMY BapiaHTi Kpalljisd BUCUXA€E IIBUAIIIE?

3as0anHs 3. BUBUeHHSA BIJIMBY TEeMIIEpPATypU Ha IMIBUAKIiCTH BHUIIAPO-
ByBaHHA.

Ilnsa BUBHAUEeHHS BILJIMBY TeMIlepaTypu Ha BUNAPOBYBAHHA KpPamHEMO
10 KpaILIi BOau, CIIUPTY Ta COHANTHUKOBOI oJii y aBi wamiku Ilerpi. Ogay
3aJUIIMMO 3a KiMHATHOI TeMIlepaTypu, APYTy IIOCTaBUMO Ha OaTapero.
Busmaunmo, gKi Kpamji BUIapyoThCcs paHiIie.

Ha BunapoByBaHHA AKOI pignHy, Bogu, cnupTy abo onii Hanbinblue
BM/IMHE NeBHe NiABMLEHHA TemnepaTypu?

3aedanna 4. BuBYeHHA BILUIMBY ILJIONIi IIOBEPXHI Ha IIBUAKICTH
BUIIAPOBYBaHHA.

IInsa BuU3HAUYEeHHA BIJIUBY ILJIOII IIOBEPXHI Ha BUIIAPOBYBaHHI,
BiIMipsiEMO MipHOIO CKJIAHKOIO OMHAKOBY KiJbKicTh Bogu. OQHY HAJIEMO
B uamky Ilerpi, a 1pyry — B mpo0ipKy. 3aJUIINMO €MHOCTI BiIKPUTHUMU
Ha KiJbKa roguH abo Ha 100y. BumipsaemMo MipHOIO CKISHKOO, U1 OTHAKOBO
3MiHUBCSA 00’€M BOAU Y HOCJiTKYBAHUX €EMHOCTSX.

Eman 3. ®opmyi0BaHHA BUCHOBKY.

B excnepumenti OyJsio Bu3Haue- 3 AKOT EMHOCTI
HO, fAK HA BHUNAPOBYBAHHA BILIHBAE BOAA BUNApYETHCA
PiBHUIA MiXK pigmHamu, TemIeparypa, wengwe?
HasBHICTH, IOTOKY MOBITPA Ta IIJIOIIa
IMOBEPXHi BUITapOBYBaHHA.

I[OTIOBHITH peueHHA:

Haiikpaliie BUIIAPOBYETBCH ........ ,

a BUIIAPOBYBAaHH .......... ¥ JOCJTiIi He
3apeectpoBano. «Bitep» (pyx moBiTps)
BUKJIUKAE ...ccvet ovu..... BATIAPOBYBAHHA.

IligBUIIeHHS  TEeMOEPATYPH  .eeeeen...
BUIIAPOBYBaHHsA. 30iJbIIIeHHA TIJIOMIL
MMOBEPXHi .......... BAIAPDOBYBaHHA.
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NMumaHHs Ona 3aKkpinneHHA mamepiany

1. I[TpukJIam0M €KCIIEPUMEHTY €

A migpaxyHOK IepesiTHUX NTaxiB

b BusHaueHHd BigcTaHi MixK MicTaMu
B cTBOpeHHA KpecieHHA Oy mXiBIi

I' BuBUeHHS yMOB 3aMepP3aHHS BOIU

2. Ha BunapoByBauus cyTTeBo HE BIinBae
A remmepaTrypa b HaaBHiCTH MOTOKY MOBiTPSA
B ocBiTienicTh I' poamipu moBepxHi

3. Onu1IiTe, e BAOMAa B BUKOPUCTOBYETE 3HAHHS PO YMOBU BUIIAPO-
BYBaHHS PiuH.

4. Ha meperpitTy ckoBopoAy HaJaWJIM 3HAUHY KiJbKicTh Boxu. Boma He
3aKHNIIijia, SK Ha (POTO Ha IMOYATKY I[LOI'0 PO3HiJIy, a YTBOPHUJIA HEBEJIUKi
Kparri, 1o mBUAKO 6iratoTh marenabHelo Ta muiiATh. [Ilo BigdyBaeTsCca?

5. Y pocJimH TroJI0BHY ITIOBEPXHIO JIJIA BUTIAPOBYBAHHSA BOAU YTBOPIOIOTH
auctku. IlopiBuANTe Oepe3y Ta COCHY LI0JL0 e(DEKTUBHOCTI BUIIapOBYBaHHS
BOJM (/14 BiAMOBiZi TaKOXK BUKOPUCTANTE MPAKTUUHY YacTUHY 19 THKHSA).
Yy BIIMBAIOTH YMOBHM iX iCHYBaHHSA Ha BUIAPOBYBAHHA BOIU JUCTAM?

Temu 0na 062080peHHs | BUKOHAHHA

® Yy MOKYTH BUIIAPOBYBATHCA TBEPAL PEUOBUHU?

® Yu Bimomi Bam nIpuKJIaAU eKCIIEPUMEHTIB, AKi CyTTE€BO BILIMHYJIN Ha
icropito HayKu? 3pobiTh PO HUX MOBiJOMJIEHHA.
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Tuocdenv 22 10 TAKE 3BYK?

Teopemuy4yHa YyacmuHa

3ByK — Lle KOoJInBaHHA

IIpurapmaiiTe, un OOBOAMJIOCA BaM UyTH T'yuHi 3ByKu? MOXKINBO,
BU IIaM ATa€Te, IO IIi 3BYKM BiAUyBaIOTLCA HE JIMIIE CJIYXOM; yCe TiJo
MOKe CIpUiMaTH iX AK BimuyTHe TpemriHHsA. 11100 ymeBHUTHCA B TOMY,
1[0 3BYK — IIe TPEeMTiHHSA, MOYKHA ITPOBECTU HECKJATHUU MOCTif. Spirk-
Te 3 JIETKOIO IJIACTHUKOBOI'O CTAaKaHa MHO Ta 3aTATHITL HOTro ILIiBKOIO,
dK TOKAa3aHO Ha ijJiocTpailrii; MOKJagiTh Ha II0 ILIIBKY IIIOCH JIeT€HbKe,
HaAIPUKJIAM, 3epHATKA pucy. [locTaBTe cTaKaH Ha KOJOHKK KOMII I0Te€pa Uu
IJeepa Ta yBiMKHITH ixX ryusimnre. [Ilo Bu 6aunre?

AKI0 YyBIMKHYTH KOJIOHKM IIO-CIIPABXKHBOMY TI'yUYHO, BaM HaBiTh
He 3HAJOOMTHCA CTaKaH 3 ILIIBKOIO: 3EePHATKA «3aTAHIIOIOTH» ITPOCTO HA
KOJIOHITi. YTiM, OepeskiTh iHImux Jiogeii, He BMUKANTe I'YUHi 3BYKH, AKIIO
BOHHM KOMYCh 3aBaKaTUMYTh!

3epHATKa pyUCy HIGUTO TaHLIOIOTb Ha MAiBL, L0 3aTATYE CTaKaH.
CrakaH i nniBka NOTpPibHi, Wo6 NOCUNNTN 3BYKOBI KONMBAHHA

fAx momwupioerhea 3ByK? AK xBuaa! Mu 3BUKJIM 0auuTH XBUJIIO Ha
IIOBEPXHi BOJAU, ajie Ile JINIe OAWH IIPUKJAL AOBOJI IOBIIBHUX XBUJb.
I B moBiTpi, i y BoAi, 1 B TBEepAMX TijlaX MOMKYThb IOIIUPIOBATUCA 3BYKOBi
XBUJIi, ITI0 € YePI'yBaHHAM CTHUCHEHHSA Ta PO3PiAKeHHA PEUOBUHU.
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Konun nucTok ynas Ha MOBEPXHIO BOAW, i Y BOJI, i B NOBITPI noWwWnpuanca
HeBMAMMI 517 HaC 3ByKOBI XBUNI. Y TOW CaM1in YaC MOBEPXHEID BOAM
pos3inwnmca HabaraTo NOBIiNbHiLIi MOBEPXHEBI XBUIi, AKi M MOXXEMO NO6GaUNTMN...
A 4nM BifPi3HAIOTbCA 3BYKOBI XBUJII
Bif NafiHHA NMCTKa Ta Bif yAapiB MOnoTKa?

YABUIM Pi3HUIIO0 3BYKiB Big ymapy MOJIOTKA Ta IagiHHA JHUCTKA?
3BYKH YTBOPIOIOTH ITiJINHA CBiT, BOHM IepesaloTh HaM 0e3Jiu merasiei i Bif-
riHkiB! ['oJ1oBHe UyTTA, 3a AKUM ysaBJsge cobi CBiT 3m0poBa JOAMHA, — IIe
3ip. ¥Yrim, ciyx He HabaraTo BifcTae Bif 30py 3a 3HAUEHHSM AJIS HAIIIOTO
IMiBHAHHSA HABKOJIUIITHBOT'O CBITY.

fK ocobamBOCTi 3BYKY IOB’si3aHiI 3 OCOOJIMBOCTAMM THUX SIBHUII, AKi
MOTO CIPUUYNHAIOTE? J[isHaEMocA IIPo I1e 3a JOIIOMOT0I0 eKCIIepUMEHTY!

LLlo BU3Ha4a€ ry4yHicTb 3ByKy?

Mwu npomoHyeMO BaM IIOBTOPUTHU €KCIEePUMEHTH, AKi JaBHI I'peku
BBAKAJI KPOKOM JO PO3YMIiHHSA TOJIOBHHUX TaeMHHUIIL cBiTy. IloTpibHAa
HATATHYTA CTPYHA. 1I MOKHA 3pOOUTH DPisHMMH cIocobaMu, 30KpeMa, 3a
JIOTIOMOT'OI0 3BUYAMHOL I'YMKH JIJIsI TPOIIell — TOHEHBKOT'0 I'yMOBOTO KiJIbIIs.

IIpukpyuyemMo [0 JOIIKMH AepeB’siHI OOpiBKM Ta HATATYEMO Ha HUX
rymMKy (0askaHo, 1106 BoHa OyJjia piBHEHbKa — MaJjia OJHAKOBY TOBIIIU-
HY II0 BCifi mOoB:KUHi). ByabTe o0epeskHi: AKINO I'yMKa 3ipBeThCSA 3 OIIOPU
abo mopBeThCA, BOHA MOKe 0ossue Bac xJjbocHyTu! PoaramryBaTu omopu
IMOTPiOHO TaK, 1100 ryMKa 0yJja CUJILHO PO3TATHYTA, ajie He pBajacsd.

Y Hac yTBOpMJIMCA HATATHYTI MiK OIlOpaMu [Bi YaCTUHU I'yMKHU, AKi
MOXKHA 3aYeNUTU AKUMOCH iHCTPYMEHTOM Ta... IOUYTH 3BYK, AKUIN BUJIA-
BaTHUMe I caMopoOHa cTpyHa!
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Po3amBiTbcA: ogHa 3 HaTArHYTUX MiX AepeB'AHKaMy YaCTUH FYMKU
Ha $oTOo BULWIA po3MuTol. Yomy?
[l 3auenuvnu Ta BignycTunu, i Tenep BOHa KONMBAETbCA Ta BUAAE 3BYK!

Ilepiia sanuTanHsg, Ha SKe MU MOKEMO 3HANUTH BiJIIOBiIb 3a JOIIOMOI'OIO
HAIIIOT'0 CAaMOPOOHOTO IPUCTPOIO, TAKeE.

IITo Bu3HAUa€ I'y4HiCTH 3BYKY?

Cropo0OyiiTe TOPKHYTHCS CAMOPOOHOI CTPYHY JiIeb-JIeAb, 1 BiATATHYyTH i1
cyrresimnie. HaBiTh BlacHIME 0UYMMa BU MOJKETe IT00AYNUTH, 1[0 B IEePIIIOMY
BUIAAKY CTPYHa KOJMBATUMEThCS CJa0KO, a B APYrOMYy — CHUJIbHIIIIE.
Y yoMy pisHHIA MiK CIa0KMMH Ta CUJIbHUMU KOJUBAHHAMU? Y IIEPIIOMY
BUIIAIKY CTPYHA BiAAandeTbCcA BiJi CBOTO MOJIOKEHHA Y CIIOKiNTHOMY CTaHi
Ha He3HAUHy BificTaHb, a B APYyroMy — CYTTEBO naJii. PodaMax KoamBaHb
(BiZcTaHb MijK PiSHUMU ITOJOKEHHAMN) CTPYHU B IPYTOMY BUIIAIKY € 0iJb-
IIIM, & ByXa IIOBiIOMJIATE BaM, III0 B IIePIIIOMY BUNAAKY CTPYHa BUaBaTU-
Me TUXUH 3BYK, & B IPYrOMy — T'yUHUM.

I'yunicTh 3ByKy BU3HaUa€ po3Max 3BYKOBUX KOJIMBAHB!

Al Ha 3BYK BN/IMBa€ HaTAXKiHHA CTPYHN?

Mu Mo:keMO IMOUyTH 3BYK BiJi KOJIUBaHb ABOX YACTWH HAIIOI caMopoO-
HOi cTpyHu. [IpuMychTe KOJMBATUCA CIIOUATKY OAHY ii 4WacTHHY, a MOTIM
apyry. Uu ogHaKoBi 3ByKM BoHU BujaoTh? HaitimoBipHiiie, 3ByKu OyaAyTh
pi3HUMU Ta MAaTUMYTh PiBHUI TOH.

ToH — Ie AKiCTh 3BYKY, IO BiApisHAE, HAIPUKJIAL, 3BYKU Big pis-
HUX CTPYH (popTemiaHo, IO BUKJIMKAHI HATUCKAaHHAM Ha pPisHi KJasiIri.
3BYK HaIIOl TYMKHU MEHIII KpacuBUI, Hi’K 3BYK (popTemiaHo, i Ha 11e € Oa-
rato npuunH. PopremniaHo i MOAiOHI iHCTPYMEHTU HTPOMIIIN BeJIUUE3HUN
ILIAX YAOCKOHAJEHHA, ajie IOYaTKOM I[hOT'0 IIJIAXY OyJIU eKCIIePUMEeHTH 3i
CTpyHaMu, IOAiOHi 10 HAIIOTO.
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ToH — BaXknmBa
XapaKTepuUCTUKa 3BYyKy.

o6 3po3ymiTu, Lo BiH XapaKTepuraye,
3raganTe, UMM BigpPi3HAETbCA HU3bKNN
«ronoc» A3BOHY Bifl BUCOKOrO 3BYKY
O3BiHOUKa!

ToH 3a/Ie;KUTh BiJl YaCTOTH 3BYKOBUX KOJIMBaHb, TOOTO iX KiJIBKOCTI 3a
OJVHUINIO0 Yacy. 3BYKM BUCOKHX TOHIB XapaKTepUIYIOThCA OiJIBIIIOI0 Yac-
TOTOI (Oi/BIITOI0 KiJTBKICTIO KOJMBAHB 3a CEKYHIY), Hi’K 3BYKH HUBBKHUX
TOHiB.

fAx momortucs Toro, 106 HAI ABi CTPYHM BHAABAJIW OSHAKOBUU abo
xoua 0m3sKui ToH? 3pobuTtu ix ogHaxoBuMu! SKIMO ogHA 3 YACTHUH I'YMKK
HATATHYTAa CUJIbHIIIE, i1 3BYK BigpidHaTuMeTbcs. 11106 3podbuTu 3ByK o1HA-
KOBUM, BiATATYyIiTe TYMKY 0iJIsI OIIOpH Ta IIepeHOoChTe ii HEBEJIUKY YaCTUHY
y TOM um iHMIi# OiK.

A gk noB’asaHuii ToH cTpyHu 3 ii HaTarom? IlopiBHANTE ABa BUNAAKH,
300parkeHi Ha imrocTparii.

Y nepLiomy BMNagKy (3sepxy) CTPyHa MEHLL HAaTATHYTa, Hi>XK Yy APYroMy (3HM3Y).
Y AKomy BMNagKy ii TOH 6yae BULLMM, Y AKOMY — HUKYKM?
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AKIMO HATAT CTPYHU € MEHIIIUM, iI TOH — HuKuuii. Tomy rymMKy cain
nmepeMintyBaTu (JieIb-JIeb!) Bi yacTUHY, 110 3BYYUTH HUXKUE, O YaCTUHU,
1110 3BYUYHUTDH BUIIIE.

Yomy HATAT CTPYHU ITiIBUIIYE TOH 3BYKY, AKUU BoHA Bujae? Bimbmra
cuJia HATATY MIPUMYIIY€E CTPYHY IIIBUJIIE IIOBEPTATUCS B IOJIOKEHHS, BiJ
SIKOTO BOHA BixXuJamJacs, i yacToTa il KoJIMBaHb BiJl IIbOT'0 3POCTAE.

Ax1ro Bu Oyzmere ny:Ke akypaTHi, MOXKJINBO, BU JOCATHETE OJJHAKOBOTO
3BYKY BiJ 000X yacTuH cTpyuu. CrpoOyiiTe: KoM 00MABI IIOJTOBUHKY I'yMO-
BOTO KiJbIld HATATHYTI OJJHAKOBO, BOHU 3ByYaTh HiOUTO «B OJUH TOJIOC»,
y TOMY cCaMOMY TOHi.

AlK Ha 3BYK BNNNBa€ flOBXWNHa CTPYHUN?

A 1110 Oy e, AKIIO 32 TOTO CAMOI'0 HATATY CTPYHHU 3MiHUTH il JOBKUHY?
BisbMeMo 11e OOWH IIIMATOYOK JePeBUHU, AKUN MU He OyJeMo MPUuKpim-
JIIOBATH IO JOIIKM-OCHOBHU. Ilepeminryoun mei IMMaToK, 3MOKEeMO, MaiiKe
He 3MIiHIOIUM HATATY HAIIOl T'YMOBOI CTPYHU, 3MiHIOBATU MOBMKUHY Tiel ii
YaCTUHU, 110 BUJAE 3BYK.

3MeHLUEHHA JOBXKMHW CTPYHU CMPUYNHUTD NigBULLEHHSA 1T TOHY!
3 6NMKYOro [0 HAC BOKY YaCTUHY «CTPYHW», WO BUAAE 3BYK, CKOPOUEHO YA Biui

Aute sramaiiTe: KOJIM MU 3MEHIIIUJIN JOBXKUHY I'YyMOBOI CTPYHU, PO3TS-
ryioun il Ha GJMKUYMX OJHA JO OJHOI oIlopax, ii 3BYK CTaB HUKUYMM. oMy
B TOMY Pasi 3MeHINIeHHA AOBXKUHU MOHU3UJIO 3BYK, a 3apad — ITiABUIIYE?
Tomy 10 panHimie 3MeHINEHHA OOBXXKHUHU CTPYHHU CYIIPOBOIKYBAJIOCS
3MEHIIIeHHAM ii HATATY, a 3apas3 HATAT 3aJUINAEThCA cTaauM. TOH CTpyHHI
3aJIeKUTH 1 Bij i1 TOBKUHMU, 1 Bif i HATATY.

AKmio Bu gobuancs, mio0 ABi IOJOBUHKYM I'YMKHU 3BYyYaJal «B OJUH
ToJIOC» , TO MOJYKETe BIIEBHUTUCS, III0 3BYK IIOBHOI «CTPYHH» 3 OJHOTO
OOKYy Ta YaCTMHKM «CTPYHH» 3 IiHIIIOrO OOKYy MOXKe OyTH KpacuBO
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y3TrOo:KeHM, a Mo:Ke OyTu i1 HempueMHuM. Kparlre 3a Bce y3romky-
€ThCA 3BYK IIOBHOI CTPYHHU 3 OLHOTO OOKY, Ta MOJOBHHKHU TAaKOl caMoi
CTPYHU — 3 APYTOroO.

Ha mpoMy mpunuHMMO HAaMIi gocaigu. 3BEpHITH yBary: IO-IepIlle,
Yy HAIIIOMY eKCIIEPIMEHTI MU BCTAHOBUJIN 3aKOHOMiPHOCTI, 1110 BU3HAYAIOTH
3BYK KOJIMBaHb HATATHYTOI cTpyHU. [lo-apyre, Mu mouyanu MOCTiIKeHHA, AKi
3BYKH KPACHUBO Y3TOIKYIOTHCA OAUH 3 OTHUM, a00, HaBIIaKM, CIIOJyYaIOThCA
HEIIPUEMHO IJs cayxaua. Taxi mocuaigKeHHs, 110 OyJu IIPOBEIEHi Iie
B JJABHUHY, CTAJX OCHOBOIO BUBUEHHA MY3UKHN Ta BUHAXOIIB MY3WUHUX
iHCTPYMEHTIB.

L s
S &
3 lfonoeHi oymku E
= ® B3BYK — Ile KOJMBAaHHA IOBiTpPA, BOZM a60 iHIIOTO =
= cepeoBHIIA. =
= ® T'yuHicTh 3BYKY BalesKUTh BiJ pO3Maxy B3BYKOBUX =
= KOJIIBaHb. =
= ® 3 yacTOTOI KOJMBAHD IIOB’SI3aHUI TOH 3BYKY: 1[0 OiTb- =
= III0I0 € YaCTOTa KOJNBAHb, TO BUIIUM € TOH. =
= ® 30inpIIeHHA HATATY CTPYHHM a00 3MeHIIeHHA (IpPH Io- =
= CTIAHOMY HATA31) JOBKMHHM Ii 4aCTWHM, AKa BUJA€ 3BYK, =
= BUKJIMKAE MiBUIIIEHHS TOHY 1i 3BYKY. =
% NI

e e T CCLCCCCRCTEERnS

lMpakmu4yHa YyacmuHa

Pe3oHaHC

MysuuHi iHCTPpYMEHTH MOXKHA PO3IiJIUTH HA TPU OCHOBHI I'pymnu:
CTPYHHi, HOyxoBi Ta yaapHi. ¥ CTpyHHHX IHCTPYMEHTax KOJUBAHHS
YTBOPIOIOTH CTPYHU. TaK, y fepeB’ THOMY KOPIYCi pOsijisd HATATHYTI CTPYHH,
KOJIMBaHHA AKUX YTBOPIOIOTH 3BYK. CTPYHU CKPUIIKY KOJUBAIOTHCS IIOPYY
3 i mepeB’AHUM KOPITyCOM. ¥ MTYXOBUX iHCTPYMEHTAaX KOJUBAHHS BimOyBa-
IOThCA B MOTOIIi MOBITPSA, AKUHN i/le MeBHUMU IIIJIsAXaMU B KOpPHIYyci iHCTPY-
MeHTa. B ymapHux iHCTpyMeHTaxX KOJMBAETHCS IOBEPXHA, 10 AKil 3aBIaHO
yIap, a KOPIyc ITiICUIIOE 3BYK...
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Tpw rpynu My3nYHUX iIHCTPYMEHTIB

Bu 6aunte? Kpim Tiei yacTurM, 1110 CTBOPIOE KOJMBAHHA, MaliKe B yCixX
iHCTpyMEeHTax € MOPOKHUCTUHN KOPITyC, IO IIOCUJIIOE 3BYK. Bu 3HaeTe, 1110
CTPYHA, 3aJIe’KHO BiJl CBOiX BJIACTHMBOCTEH, KOJMBAETHCS BiAMOBiZHO 10
IIEBHOT'O TOHY. AJie I TOBiTPA y IeBHOMY 00’€Mi Ta MEBHUHN MOPOKHUCTHUN
KOpPIIyC 3JaTHI KOJMBATHCSA BiIIOBIJHO O IEBHOTO TOHY.

3rajzaiiTe mepIIUN AOCIiM, AKUH MU 00TOBOPIOBAJM HA ITbOMY THKHi.
o 3MycHI0 KOJIMBATHCA IUIiBKY 3 PUCOBUME 3epHamMu? Ii migmrosxysamu
3BYKOBi KoJuBaHHA. TaKUM camMe YMHOM 3BYK MOK€ BUKJIHKATU KOJU-
BaHHA 1 CTPYH, i MOBITPA y AYXOBOMY MY3UYHOMY iHCTPYMEHTI, i Kopmycy

CTPYHHOTO iHCTpyMeHTY. fBuile,
KOJIY 3BYKOBi KOJTUBaHHSA CIIPUYHU-
HAIOTH KOJIMBAHHSA iHIIUX Tiia, IxX
3BYUYaHHS Ta IIiACUJEHHSA 3BYKY,
Mae Ha3By 3BYKOBUH pPe30HAHC
(cIoBO  «pe3oHaAHC»  IIOXOAUTH
3 JIATUHCHBKOI MOBHU Ta O3HAYae
«BIATYK»).

Memorwo eKcIepuMeHTY €
BUTOTOBJIEHHA OYXOBOTO iHCTPY-
MEHTY 3i CKJIAHOI MJIANIKA.

Mamepian ma o6aadnan-
HA: IJIAIIKA, [IKepejo 3BYKY
(kaMepToH, OYAb-AKUIT MY3UUHUN
iHCTPpyMeHT, IO BHUAAE 3BYK

KamepToH — ue meTaneBa «BUAENKaAY,
KONVBaHHA AKOI BUJAE 3ByK MEBHOIO TOHY.
Y nAAWKW HanuTa pi3Ha KinbKicTb BOAN.
Y AKi 3 HUX BUHUKHE HANCUITbHILLINIA
pPe30HaHC 3i 3ByKOM KamepToHa?
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IIEBHOT'0 TOHY, OKpeMa cTpyHa abo MoOinbHUH TeaeoH, HA AKOMY 3aIICAHO
3BYK IIEBHOT'O TOHY).

3aedanns 1. [ocniguTy BUHUKHEHHSA ABUIA PE30HAHCY.

i mpoBemeHHA OOCHiAy HEeOoOXiZHO HANOBHUTH ILISIIKY BOMIOIO,
ImigHecTH A0 il MUWKY JyKepesio 3BYKY Ta MOCJIyXaTH, UM BUHUKAE Pe30HAHC
(HOBUiI 3BYK, AKUI BUJAE caMa ILIAIIKA).

3aedanns 2. JlocnaifiuTy BIJINB KiJIBKOCTI BOAY HA CUJIy PE30HAHCY.

Ilix yac BUKoHAHHA IIiel PoOOTH MOTPiOHO 3a3HAUUTH, 3a AKOI KiJIBKOCTL
BOJM V ILJIAINI BUHUKHE HANCUJIBHIIIINKI PEe30HAHC 3 AKepesioM 3BYKY.

Komu mnnsamka «3acmiBae», moTpiOHO cmpoOyBaTu momaBaTtu abo
3abupaTu He3HAUHY KiJIbKiCTh BoaM, 11100 migibpaTu ii KinbKicTh, HAMKpaIy
JlJIST pe30HaHCY.

Bucnoeok. fIBuilie pe3oHaHCY BUHUKAE BHACTIIOK ......... Ha iioro cuny

MOJMKE BIIJIMBATH «ceeeecescescescns

LU LT T LT LTI
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OnaHytime noHamms

3BYyK lNyuHicTb ToH 3BYKOBUIA pe30HaHC
/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\\
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MumaHHs Ona 3aKkpinneHHA mamepiany

1. 3ByK

A KoJIMBaHHA MOJIEKYJI

b xBuJIi KOJIMBAaHB, IO IIOIIXPIOIOTHCA Y CEPEIOBUIITL
B menonis, 1o Bugae My3SuuYHUHA iHCTPYMEHT

I' xommBanbpHUH PyX 00’€KTiB

2. Komu ckpumanab 3aTUCKAE€ CTPYHY, BKOPOUYIOUM TiMAHKY, IO
KOJIMBAETHCA, I1€ BUKJINKAE

A TiIBUIIEHHA TOHY 3BYKY

b 3HMKeHHA TOHY 3BYKY

B BuKJMKae pe3oHaHC

I' 3meHIIeHHA TYYHOCTI

3. fIKi mpuumHU TOTO, ITI0 CTPYHA TiTapy Mae T'yYHUH 3BYK, a HATATHEHA
rymMKa — Hi?
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4. IlocmocrepiraiiTe, AKi JoOMaIlHI IpUIagu BUAAIOTH 3BYKU. KoJuBaHHA
AKUX IX YaCTUH CIPUUYNHAE BUHUKHEHHS 3BYKOBUX KOJIUBAHL?

5. ChopmymoiiTe mpaBmiia, 110 L03BOJIATH 30€perTU CIyX JIIOAUHI, AKa
IIPAIfl0€ B YMOBaX IOCTiHHOTO I'yYHOIO IITyMYy.

Temu 0114 062080peHHs | BUKOHAHHSA

® fIx BUHHUKAE 3BYK Ta IO € Pe30HATOPOM Yy Pi3HUX MY3UUYHUX
iHCcTpyMeHTax?

® Pesomaropu y npuponi. HaBeniTe mpuKIanyu 4acTHH Tijia TBapuH,
170 I03BOJIAIOTH 1M IiICUJIIOBATH 3BYKH.

Monoxopd Ilighazopa

ExcnepumenTn 3i cTpyHOIO, IJid AKOI MOKHa Oyso 3MiHIOBATH ii
JIOBXKUHY Ta CUJY HATATY, IIPOBEJH IIle B aHTUYHOCTi. JlaBHI rpeku BBa-
JKaJIn, M0 3B’A30K MiXK MY3MKOIO Ta MaTeMaTuKo Bigkpus Iligparop —
JIeTeHJapHUN yUYeHUH, IO »KUB Yy IIOCTOMY CTOJIITTi 40 HAaIoi epu. TouHO
He Bimomo, uu To cam Iliharop 3poOuB BiZKPUTTA, AKi OB’ A3YIOTH 3 HOTO
imeHem, uu 1e OyJIO Pe3yJIbTATOM POOOTH ITiJIOl IMTKOJU. 3apas Iie He Tak
1 BasKJIMBO...

Monoxopx (1151 Ha3Ba o3HauUae «onHa cTpyHas) Iliparopa — 1e crpy-
Ha, IIM0 HATATHYTAa HaJ MIOPOKHUCTUM JIepeB’ STHUM KOPOOOM-Pe30HATOPOM.
Hama rymoBa cTpyHa Jelo HaragyBaja MOHOXOpHA. BukopucToByooun
IBa MOHOXOPIM, IO HACTPOEHI Ha OAWH TOH, MOYKHA BCTAHOBUTH, IO
IBi OMHAKOBO HATATHYTI CTPYHU
3ByYaTh y3ToAKeHo abo B pasi,
AKIII0O BOHU MAalOThb OJHAKOBY
IOBXKUHY, a00 SKIIO iX TOBXKHU-
HU BiTHOCATBLCS AK IPOCTIi YMcIa:
2:1,3:1, 3: 2 romo. Te, ax
Y3TOM'KYIOTbCA  3BYKH, MOMK-
Ha OIlMCaTH 3a AOIOMOTOI0 Ma-
remMaTuku! 3BicHo, 1e 0OyJo

: MoHoxopg lMidaropa
BeJINUE3HUM BiIKPUTTAM...
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Teopemuy4yHa YyacmuHa

MepemoxLui y 3maraHHAX

YaBiTh c00i HAroOpoJKeHHS II€PEeMOKI[IB 3 IIEBHOTO BHIY CIOPTY,
HAIpPUKJIAL, — HArOPOMKeHHS UYeMIIIOHOK 3 TeHiCcy Ha OJiMITificbKuX
irpax 2020 pory B Tokio. Um MOXHA BUMIipATH, HA CKiJIBKH yKpaiH-
chbKa CIOpTCMeHKa, 1o mocisa III micie Ta orpuMasia OPOH30BYy MeJalb,
nocrynuiaaca 30a0Tii megamictii? IIlo Ginbie: pisHuUIlg Mixk cpiOHOO Ta
30JIOTOIO0 MeJajlicTKaMu, abo Mixk 6poH30BOIO Ta cpidHOI? TouHi BigmOBiAL
Ha I[i TUTaHHA OTPUMATU HEMOMKJINBO.

Haropog»eHHA yeMnioHOK 3 TeHicy Ha onimniagi B Tokio (2020 pik).
Ha nepwomy micui — cnoptcmeHka 3i LLsenuapii, Ha gpyromy — 3 Yexii,
Ha TpeTboMy — 3 YKpaiHu (EniHa CBiToniHa).

Y moxemo mu BumipATu pisHnugio mix |, Il ta [ll micuammn?
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YTiMm, y 1eaKUX BUJAX CIOPTY MOXKHA BiAIIOBicTH Ha OAi0HI MUTaHHS.
Mo:xkHa BUMipATH IMBUAKICTH Oiry abo BuCOTY CTPUOKiIB MEBHUX CIIOPTC-
MEHiB, a IOTIM IIopaxyBaTH, Ha CKiJIbKH Pe3yJbTaT OLHOI'O BiIpPi3HAETH-
cdA Bix pesyabTaty iHIIOoro. Mu mokaskeMo Taki po3spaXxyHKH Ha YMOBHOMY
npukaani. Ock HAWBUIIL 3apeecTPOBaHI IMTBUAKOCTI 0iry Ha3eMHUX TBapUH.

A uen «yemnioHaT» — yABHUN. TyT NOPIBHAHO PEKOPAHI LWBUAKOCTI
6iry TBapuH. Po3paxynTe, unm BigpisHaeTbea Il micue Big | Ta lll micue —
Big Il. Yum uen Bnnagok Bifpi3HAETbCA Big nonepegHboro?

ITo peui, 6poH30Ba Menasb 3 TEHICY Ha OJiMIIiagi — Ile mepeMora uu
mopaska? 3BicHO, mmepemMora, 0coO0JMBO, AKINO BpaxyBaTH, IO IIe IIepIia
oJimMIIificbKa MeJaJib 3 TEHICY, IIT0 3aBOI0BAJIa CIIOPTCMEHKAa 3 YKpaiHu.

BigHOCHI Ta abconioTHI WKanu BUMiploBaHb

PisHuma Misk HaBeIeHUMU IPUKJIaJaMU II0JATAE B TOMY, IO AJIS OI[IHKY
pes3yabTaTiB TYT BUKOPUCTOBYIOTH pidHi mikanu. Illkana BuMipioBaHHA —
IIe Te, 3 UMM IIOPiBHIOIOTh Pe3yJIbTAT BUMipIOBaHHA. 3rajaiTe, Ha 9-My THK-
Hi (c. 75) Mu posrasmanu mKanxy Bodopra Aas BUMipIOBaHHA CUJIU BiTPY!

IIix vac BuMipiB 3a BiZHOCHOI0 IIKAJOI BimoOpaskaeThCA IMOPAIOK
pes3yJabTaTiB: Bif 6iJBIIIOTO O MEHIIIOTO Y1 BiJi KPAIIIOTO [0 TiPIITOTO TOIIO.
Ilepenik micipb ImepeMoKIIiB 3MaraHb € BiJHOCHOIO ITKaJioio. Ipyre mic-
Ile — TipIIe 3a ImepiIie Ta Kpare 3a TPETe, ajie el MoPAI0K He Bimobpakae,
Ha CKiJIbKY pe3yJIbTaTH IIePEMOKIIIB BipidHAIOTHCA OJHE BiJ OJHOTO.
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IITo6 BM3HAUMUTH PE3yJLTAT 3a BiJHOCHOIO IMTKAJIOIO, IIOTPiOHO ITOPiB-
HATHU IBa 3pa3ku. Tak, mob6 HamleBHEe BUBHAUUTHU, AKA TEHICUCTKA 3 IBOX €
CUJIBHIIIT0I0, BOHU MalOTh 3irpaTH ofHa 3 OJHOIO.

3a [I0mMOMOrol aOCOJITHOI IIKAJU MU IIOPiBHIOEMO pe3yJbTaTHu
BUMIipIOBaHHSA II€BHOI BJIACTUBOCTI, IO BUpPasKeHi y Buriaani uuciaa. Ilka-
Jla IIBUAKOCTi 0iry B KijomeTpax 3a roguuy € abcosaioTHo. Mu crmouar-
Ky BH3HAYAE€MO IIBUAKICTh Oiry pisHMX TBapwWH, a MHOTIM IIOPiBHIOEMO
i pesyabratu. 11106 Bu3HAUMTH, XTO IMBUAIIE, BUJOPIT Y THY, HAM He
MMOTPiOHI meperouy Misk HUMU. BoHI MeIIKaiTh HA Pi3HUX KOHTHHEHTAaX,
ajie MU BUMIipAJH IXHIO IMIIBUAKICTD.

TakxuM YMHOM, KOPUCTYIOUNCH BiTHOCHOIO IIKAJIOI0 BUMipIOBaHb, MU
MOKEMO CKas3aTu, XTO OTPUMYE Kpallli, a XTO — TipIIi pe3yabTaTu, aje
He MOKeMO BU3HAUUTH, HA CKiJIbKU. ¥ pasi abCOJIOTHUX BUMipIOBAHbL MU
OTPUMYEMO YKCJIOBE 3HAUEeHHA. MU MOKeMO He JIUIe BCTAHOBUTHU, XTO €
KpaIuM, a ii po3paxyBaTu, Ha CKiJIbKU caMe BiIpi3HAIOTLCA Pe3yJabTaTH.

Yy TiIbKY Y CHOPTi BUKOPHCTOBYIOTH BimHOCHI mKanau? Posrisaaemo
IIPUKJIAL AKY BUKOPUCTOBYIOTH ¥ MPUPOSHUUNX HAYKaX.

A6conoTHe BUMipIOBaHHA TBEPAOCTi

Mu B:Ke OOroBOpIOBaJiM, IO TaKe TBEPAICTh (HANPUKJAL, Iif dac
po3MOBU mpo MaTepianam y 15-my TuxKHi, Ha c. 118). A AK BU3HAUYUTU
TBepaicTh? IlopiBuaiiTe aBi hoTorpadii.

Ha unx ¢oTo — ABi pi3Hi popmm Tiei camoi peuyoBUHMN.
JliBopyy — WwmaToK 6a3zanbTy, ripcbKoi nopoau.
MNpaBopyy — 6a3ansToBa MiHepanbHa BaTa, WTy4YHWiA OyaiBenbHUN maTepian,
3pobneHunii 3 6azansty
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Y axkomy pasi 0a3aJIbTOBUII MaTepiaa TBepAUil, a B AKOMY — M’ AKUI?
BigmoBigp JIerKo 3HalTH, aje IiKaBo, 100 BU 3aMUCJIUINCA I 3pO3yMiJn,
3a AKMMM O3HAKaMM BU il 3HAUIILIN.

AK He cTmckaTmMe IaJbIl JIOAWHA, IO TPUMae KaMiHellb, (popma
KaMeHIO He 3MiHUTBLCS, JIMIIE MaJbIli MO0LIiI0Th Ta CIIIOCHYThCA. KaMiHb
TBEPAIIINHA 3a HaJbili. BaszajgbToBa BaTa y TAKUX CAMUX HMAJbIAX 3MiHIOE
cBOIO (hopMy, BMUHAETHCA. BaTa M’ AKIIA 3a TaJIbIIi.

Takum YMHOM, TBEPAICTb MaTepiasy — Iie 3aTHICTh YNHUTHU OIIip CUJII,
1170 3MiHIOE Horo (popmy. IKIO MU HaJaJ 1 TaKe BU3HAUEHHS TBEPAOCTI, MU
MOXKeMO 3HauTH, AK il BumipaTu. IloTpi6HO HATHCHYTHU HA 3Pa3s0oK YMMOChH
TBEPAUM i BUMipaTu 3MiHy #ioro ¢opmu. Ile — abcosrroTHe BUMipOBaHHA
TBEPAOCTI.

AGconoTHe BUMiptoBaHHA TBepAoCTi. [punaa 3 NeBHOW CUNO BTUCKAE
y BOCNIgXKYBaHNI 3Pa30K Ay»Ke TBEPANA HAKOHEUHNK Ta BU3HAYaE,
HaCKiNnbKW BiH 3arnnbuscs

ITo peui, mokasaHe HA PUCYHKY BUIIPOOYBaHHS — IIe CIIOCTEPEKEHHS
Y1 eKcliepuMeHT? 3BiCHO, eKCIePUMEHT, aJl»Ke B MOro IIpoIieci Big0yBaeTh-
csA BTPYYAHHS Y IPUPOSHII CTAH TOTO, IIIO JOCJiAMKYyBaIoCsd.

BigHOCHe BumiploBaHHA TBepAOCTi: WKana Mooca

AOcosoTHe BUMipIOBaHHS TBEPJOCTI MOTPedye CIeliaJbHOI TeXHiKM,
a BigHOCHE — mocTynHe I BaM. IIpuKaagoM TaKOro BUMipPIOBAHHS € JOCJiT
i3 gBoma ¢opmamMu 0asajbTy, MOKasaHMHM Ha Ha (oro Ha c. 180. Yrim,
JIIOACHKI IaJIbIli — Ile He HaWKpaIuil 3pa3oK AJId NOPiBHAHHA. SIK mOKpa-
IIMUTH BiJHOCHI BUMipIOBAHHA TBEPHOCTi?

Haiinomupesririe pinrenssa Ha moyaTky XIX cT. 3aponoHyBaB HiMeIlhb-
Kuii yueHuir @piapix Mooc. Bin o6pas 10 minepais, 110 BigpisHAOTLCA 3a



182

Tema 3. EKCNMEPYMEHTYBAHHA

TBEPIiCTIO BiJ IysKe M’ AKOT0 TAJbKy A0 HAWUTBEPIIIIOro aJiMasy, it BUOymy-
BaB 3 HUX IIIKAJY.

2

3 4 5 6 7 8 9 10

Llkana Mooca. 10 miHepanis yTBoptotoTb pag. O6'eKT QOCTiAKEHHSA
MOPIBHIOIOTL 3i 3pa3kamu 3 LibOro psAy: AKi 3pasky MOXyTb noapanaT 06'ekT?

Ha akunx 3paskax 06'eKT MOXe 3annLLnNTV NOAPANUHY?

Ax BusHaunTHU 3a mKaJxorw Mooca TBepIicTh, IPUITYCTHUMO, JIIOACHKOTO

Hirra? Hirors Moike 3aJUINIUTH MOAPANUHY Ha TaJIbKy, MOKe — Ha Timci,
1 He MOJKe moApANaTu Kaabiut. HaBnmaku, KaJabIUTOM MOYKHA MOAPANATHA
Hirotb. TakuM YMHOM, TBepAiCTh HirtA Oinbmia 3a 2 (rirc) Ta MeHIa 3a
3 (xampiuT). I MOKHA YMOBHO II03HAYNTH, AK 2,5.

Ak ramaere, AKe BUMipIOBaHHS TBepAOCTi € mpoctimum? BimgHocHe, 3a

Moocom! JlocaimfHUKOBI y IOJBOBUX yMOBaxX He IOTPiIOHO MaTU CKJATHUX
IpUJIaAiB, HOMy HOCTAaTHHLO MaTU HEBEJIUKY KOPOOKY 3i 3paskamu Ta OyTu
rOTOBUM MOYaTH 3MaraHHsA MiK MiHepaJaMH’ y 3JaTHOCTI IIOAPANIATH OAWH

OJIHOTO.
U

7,
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lfonoeHi oymku

® JIna mopiBHIOBAaHHA pPe3yJbTaTiB BUMIipIOBaHHA BUKO-
PUCTOBYIOTHCA IITKAJIW BUMipIOBaHHS.

® BigmocHi mkaju BUMipHOBaHHS BimoOpakaloTh BigHO-
ImeHHA Oijble-MeHIle a0o Kpalle-Tripiie, ajle He OaioTh
3MOT'Y BUMIPATH PIBHUITIO MiXK JBOMA pe3yJbTaTaMMu.

® AOCONMIOTHI IIKaIM CJOYryOTh [OJA TOPiBHIOBAHHSA
pes3yabTaTiB BUMipIOBaHb y UHCIOBiA (dopmi. 3a HUMU
MOJKHa pO3paxyBaTH, Ha CKiJbKM caMe BiApiBHAIOTHCA
pisHi pe3yabTaTu.

® IIpurmamoMm BimHOCHOI IMKanu € mKaJga Mooca miasa
BUBHAUEHHS TBEPAOCTI MiHepasiB. [CHYIOTh TaK0OXK cIIocoOu
abCOIIOTHOTO BUBHAUEHHS TBEPAOCTi.

vz

\

I nnnny
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lNpakmu4yHa yacmuHa

DocnipxeHHA TBepAoOCTi maTepianis
i CTBOpPEHHA WKann TBepROCTi

HaBiTh y mOBCAKIEHHOMY KUTTiI BUHUKAE mOTpeda IMOPiBHIOBATH Pi3-
Hi MaTepiasu 3a TBepAicTio. Uu MOKHA IOOYAYBaTH IIKAJIY TBEPAOCTi IJIA
MaTepiaiis, AKi MoKHa 3HaiT HaBKoa0? Crpobyemo!

Mema po6omu: mobynyBaTw IIKaJdy TBEPAOCTI AJA MarepiaiiB
3 HaBKOJIUIITHBOTO CepeloBUIIIA.

Mamepian ma o6nra0nanna: Pi3Hi MaTepianu, HAIPUKJIAZ BaTa, CKJIO,
1erJia, rpaHiTHUM IrpaBiil, Kpeiaa, 3aIi8HUN IIBSAX TOIIO, POOOYi PYKAaBUUKH.

3aedannsa 1. BusHaueHHs TBepJOCTi 0OpaHMX MaTepiajiB Ha JOTUK.

Il Bu3HAUEHHS TBEPJOCTI MaTepiajy Ha OOTHUK, CTHUCHEMO 3pas-
K1 nmanbiamMu. OTpuMaHi pe3yJbTaTy 3aHeceMo A0 TabJINIli, TO3HAYAI0UN
ILJII0CcOM a00 MiHyCOM IiggaT/aIuBiCTh MaTepiamy.

Martepian Bata Ckno Llerna lpasBin Kpenga LiBsix

Mippaerbca
CTUCHEHHIO
nanbuAamMmmn?

3asdannsa 2. IlopiBHAHHA TBEPAOCTiI 0OpaHUX MaTepiasis.

O0epeMo MeTO IOPiBHAHHSA MaTepiaJtis, mogioHuit 1o Toro, axuit Mooc
BUKOPUCTAB s 00ymoBU cBOel mikamu. JJ1a mboro moTpidHo mopiBHATH,
K1 MaTepianu (AKMMM BHUITPOOOBYIOTH) 3JATHI 3aJUIIATHA CJiJ] IOAPAIN-
HU Ha iHImoMYy (AKuU# BUIPOOOBYIOTH). «XXXXX» y TabauIli mokasye Ti
KOMipKH, Ae moTpidHO OyJyio 6 BUIPOOOBYBaTH MaTepiana Ha camoMmy coOi.
Hawm 1me He moTpiOHO, OCKiNBKM 3aBIAaHHS MOJIATAE B MOPiBHAHHI pisHUX
MarepiayiB. BaTy He BKJIOUAEMO IO HOCJIIKEHHS HA OCHOBLI pe3yJIbTaTiB
MIOTIePeIHBOTO 3aBAAHHS.

BynsTe obGepexxkui! BuxonyiiTe po6OTy B 3aXHCHHX PYKaABUUYKax Ta
B IIPUCYTHOCTi TOpOCIuX!
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MarTepian,
Lo BMNPOOOBYIOTb

Martepian,
AKUM BUNPOOOBYIOTH

Ckno

Llerna

lpasin

Kpenga

LiBsx

Ckno

XXXXX

Lerna

XXXXX

paBin

XXXXX

Kpenga

XXXXX

LiBax

XXXXX

3ae0annsa 3. IloOymoBa BiZHOCHOI IIKaJM TBEPAOCTi AJA AiOpammx

MaTepiaiiB.

3a pesyJbTaTaMW BUKOHAHHSA IIONEPEIHBOTO 3aBJAHHS BUIIUKYEMO
MaTepianau y MopsaaKky 3pOCTaHHSA CTIMKOCTi 0 BILJIMBY, TOOTO TBEPHOCTi.

Bucnosox. ChopmytioiiTe BUCHOBOK Y BUIJISALIL OIUCY, ¥ AKOMY 3a3Ha-
yTe, AKUN 3 MaTepiaiB Mae HAWMEHIITy TBePIiCThb, a AKUI — HaNOiJIbIITy.

\\\\llllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///
S v =z
= OnaHytume noHamms =
= Likana BumiploBaHb BigHoCHa wKana =
= A6conioTHa WKana TBepaicTb Llikana Mooca =
////IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\\

NMumaHHs Ona 3akpinneHHA mamepiany

1. I[TprunHOI BUKOPUCTAHHS BiIHOCHUX IIIKAJ BUMipIOBaHHA € Te, IO
A BoHU Kpallle OMUCYIOTh XiMiUYHUY CKJIaa MaTepiatis
b mocnimxyBani mapameTpu 30BCiM He ITiAAAI0THCSI BIMiPIOBAHHIO

B iHOAi mJOCTATHLO IOPIBHATU HEeBiTOMUI 3pa30K 3 BiJOMUMM

I' i mKamm gamoTh MOMKIUBICTEL OI[IHUTHU TOUHE 3HAUYEHHSI BJIACTHBOCTI,

SIKY TOCJIPKYIOTh



TuxOeHb 23 3MATAHHS MIHEPAJIIB 3A TBEPAICTIO 185

2. HatiTBepainum minepasiom 3a 1rkajioro Mooca €
A Taipk

b moawoBuii mimat

B xBapi

I' ammas

3. fIka TBepmicTh 3BUUYANHOIO CKJIa, AKINO HOTr0 YJIAMOK 3aJIMIIIAE
MMOAPAIINHY Ha alaTUTi, aje MOoKe OyTH MOAPAIaHUHA II0JbOBUM IIIIATOM ?

4. TloscuiTh y mpocTuii cmoci® IepeBipKU MOPOrOIiHHMX KaMeHiB:
HUMH IPOOYIOTH MOAPAIIATHI CKJIO. ¥ YOMY CEHC TaKOi ITepeBipKu?

5. Ha imrocTparrii moxasaHuii MOJIOAMII IIMMIIaH3e, II[0 KOJIe TOpPixXu
KaMeHeM. SIK Bu gymaeTe, 3BiIKM BiH 3HaE€, II0 IIe IOTPiOHO poOUTH came
Tax?

o 3a60annsa 5

Temu 0114 062080peHHs | BUKOHAHHSA

® J[sg yoro BUKOPUCTOBYIOTH ajJiMas3u B TexHili? Yomy?
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Ax nepeiimu 6i0 6i0HOCHOTL
0o abconromuoi wranu?

IcayroTh KinbKa pisHUX cmoco0iB BUMipioBaHHA abCOJIIOTHOI TBeEpIO-
cti. BoHu BipidHAIOTHCA 3a yMOBaMU, y AKUX BifOyBaeThCA BUMipIOBaH-
Hsg. 3BiCHO, MOKHA BHU3HAUUTH a0COJIOTHY TBEPHIiCTh 3pas3KiB 3i mIKaam
Mooca. IlikaBo, 110 pisHUIA MiK cycigHiMu 3paskamu B mkaji Mooca €
pisHowo. HaticunbHine Bim iHIMuMX 3paskiB BiApi3HAEeTbcA anMas. SIK Bu
MOXKeTe mobaunTH, pisHUILA MiK KopyHAOM (N2 9) Ta anmaszom (Ne 10) 6inb-
ma 3a pisHuIo Mixk TaabkoM (Ne 1) i kopyrmom (Ne 9)! Ha nmpomy mpuk.Ja-
Ii MOJKHA IMOOAUMTU Pi3HUII0 MiK aOCOJIOTHOIO Ta BiJHOCHOIO ITKAaJIaMMU.
BigmocHa mikaJsia Bizo0paskae IOpAIOK i He Iepenae KiJIbKicHI BiiMiHHOCTI.

lNopiBHAHHA TBEPAOCTI
MiHepaniB 3a abCcoNOTHOIO
(3a neBHVM BMMipOBaHUM
3HaYeHHAM) Ta BifHOCHOI0

(3a nopAgKoMm) WKanamm

BigHocHa wkana TBepaocTi 3a Moocom



Tuxcdens 24 31970

CKNIAOAETbCA IPYHT?

TeopemuyHa YyacmuHa

Kynlll 3HUKaE onane nucra?

BoceHnu moBepxHsI 3eMJIi B JIici BKpUTA IIIapoOM
omajioro JuctA. Kyau BoHO miBaeThcsA HaBecHi?
Omane JsucTa Ta iHIOIL oOpraHiuHi 3aJaUIIKU
BUKOPHUCTOBYIOTbCA JKMBUMU OpraHisMamMu [AJd
xapuyBaHHA. JlomoBuil uepB’AK Xamae JIHUCT
Ta 3aTATYyE y HIpKy, me Oyme moro ictu. I[BineBi
rpubu, 6axkTepii «xapuyroTbcsa» Ha Micii. Bpermr-
Ti-peIIT Iie CIPUYNHAE PO3KJIAJaHHA OPTaHiuHUX
peuoBUH JHUCTS Ha MiHepasabHi. Ili mimepambHi
PEUYOBUHU CTAIOTh JYKEPEJIOM KUBJIEHHA AJIA POC-
auH. Te, 10 yTBOPWMJIM OJHI OpraHisMu B XOXi
SKUTTENISAIBHOCTI, CTa€ JKUBJCHHAM IJd iHITNX...

AK yTBOPUANCA FPYHTH

IloBepxHsa mepBicHOI 3emui Oysa BKpuUTa
ripcbKumMu nopoxamu. Bounu pyiinyBanucd, ix me-
PEHOCHJIN BOJA Ta BiTep, YTBOPIOIOUM OCAOBi IIO-
ponau (3ramaiiTe TmKIeHb 11, c. 88—89). 3 wacom
Ha CYXOZiJ II0YaJiM BUXOJUTH JKUBI OopraHismu,
B IIePINy Uepry pocaunu. I moBepxHa 3eMJIi moua-
Jia 3MiHIOBATHUCS.

IITo6 BuiiTH Ha CYyXOMiJI, POCIUHAM JOBEJIOCH
aminuTucsa! Boga nponyckae ¢BiTio i MicTUTb pos-
yHeHiI peuoBmHH. BojgHa pocivHa, AKOIO0 BOHA
pO3TAaIllOBaHA y CHPUATINBOMY CepPeIOBMII,

[=] %< ]
Ot
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flke 3HaueHHA AnA
icCHyBaHHA nicy

Ma€ 306paxkeHe Ha

MasoHKYy sABuLLe?

MOJKe OTPHMATH HeoOXimHi ifi cBiTJIO, BOAY Ta iHIIII peuyoBUHHN y OyAb-IKill

IiJIAHII cBOroO TiJja.

Ha cyxogosi Bce mo-immomy. B moBiTpi € cBiTsio, ajie MaJio BOAu Ta
MiHepaJIbHUX coJsieil. Boja i MiHepasibHI peuoBUHY € TaM, JIe TEMHO, — Y ITTapi
TBEp0i peyoBHHU. ToMy Tisio GiBIITIOCTI HA3eMHHWX POCIWH CKJIALAETHCA
3 HaI3eMHOI Ta ITi;3eMHoil yacTrH. KopiHb po3TaIioByeThCA y TBEP il omopi Ta
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He JINIIIe TPUMAa€E POCJANHY, a ¥ JKUBUTH 1i. Ilarin 3 iucTkaMu pos3TaltoBaHmi
y IOBiTPi # oTpuMmye cBiTJI0 (THKIEHD 5, c. 40).

o peui, 1K Ha3WBAIOTh TBEPAY PEUOBUHY 3€MHOI TOBEPXHi, yV AKill p0o3-
TaIIOBYIOThCA KopeHi pocanu? Koauck me Oyau mpocTo MyxXKi ripesKi mo-
poau, ajie KOJIU B HUX OCEJIMJINCA POCIUHY, 10 IOYAJIU X IepeTBOPIOBATH,
BUHUK I'PYHT!

Yu moxkeMo Mu 3apas croctepertu Taki amiau? Tak, 1e Big0OyBaeTbcsa
IIiJ yac 3acejieHHs roJioi ckei. CIoyaTky TYT OCeNAITLC JIUIIATHUKH,
a moTiM — pisdHOMAaHiTHI pocauHU. BoHU pYyHHYIOTH Ta POSMYIIYIOTH Tip-
cbKy moponay. IlocTymoBo meAKi 3 HUX TMHYTh, i 6aKTepil mepeTBOPIOIOTH
ix sajmumKy Ha meperHiu. [leperuiii mepemimyersca 3 HEBEJIUKUMH Ka-
MiHIIAMU, TJIMHOIO Ta MiCKOM, YTBOPIOIOUM BiKe CIPaBIKHINA I'DYHT, AKUNA
HAKONUUYYETHCA B IMIJIMHAX MiK KaMmimHaM. IlocTymmoBo Tam, me sKUJIM JIU-
MIafHUKHU, 3’ ABJIATHCA TPaB’ THUCTI POCIUHH, III0 IPOJOBKATH YTBOPEHHA
I'PYHTY. 3 4acOM TYT MOXKYTb HaBiTh OCEJIUTHUCA JlepeBa.

3MiHW yrpynoBaHb >KUBUX OPraHi3MiB, O 3 YHaCOM YTBOPIOKOTb IPYHT

Haii6ipmnii BHECOK Y CTBOPEHHS I'PYHTY BHOCATH pocamHu. Came ix
BAJIUIIIKY PYUHYIOTh OaKTepii Ta rpudu. @opMyBaHHA I'PYHTY € PE3yJIbTaTOM
TaKOMK KUTTEMIAIbHOCTI rpubiB Ta OaKTepiti. BoHM po3KJazaioTh BigMmep-
JIi opraHisMu Ta 3BiIBHAIOTH MiHEpAJIbHI COJIi, TOTPiOHI HOBUM POCIMHAM.
¥ ni#t poboTi 6epyTh yUacTh i I'PYHTOBI TBapMHU: AOIIOBI UepB’ KU, KOMa-
XU, KJIiMIi Ta HaBiTh KpoTu. Hampukiazn, qo1oBi ueps’ AKu poOIATh HipKH,
[IepeMilTyoThCA, 3aTATYIOTh ¥ I'PYHT JIUCTA, AKUM Xapuyl0ThCcd. BHaCTITOK
IIHOT0 I'PYHT IEPEMIIyeThCA, HUMKHI ITapu 36arauyoThCsa OPraHiYHUMU pe-
YOBMHAMU Ta HACUUYIOTHCS MOBITPAM.
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JeAki opraHiamu, wo 6epyTb y4acTb B yTBOPEHHI FPYHTY

TakuM YMHOM, I'PYHTH € PE3yJIbTATOM IIepe0yIOBU HEKMUBOI IIPUPOILU
BHACJIIIOK JKUTTEMIAIBHOCTI JKBIUX OPraHis3MiB.

CKnap rpyHTy Ta oro wapm

OT:xe, TPYHT — IIe IIepeTBOpe-
HUHA JKUBUMHK iCTOTaMM IIap, IO
BKPHMBA€E IIOBEPXHIO CYXOIOJY Ta
MiATPUMYE KUTTA poOcCauH. SAKII0
BU PO3TJISTHETE BEPXHIil ITap I'pyHTY
3a JOMOMOTOIO JYOHU, TO II00AUYUTE
B HBOMY ITiCOK, KaMiHIIi, YacTHH-
KM TJHMHK Ta BiAMepJi 4YacTUHU
POCJIMH i PEITKHU TBapUH (IOIOBUX
yepB’sIKiB, KOMax TOII0).

Mpoba rpyHTy Nig MiKpOCKOMoM.
Mw 6a4Mo NicoK, FMHY, NeperHii.
MocepepuHi — rida rpuba («<HUTKa»,

y BUIMAAI AKOT pOCTYTb rpnbn)
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[pyHTOBWI NPOdINb YOpHO3EMY.
lopun3oHT (wap) 0 — Bignoeigae
po3TallyBaHHIO NiA3eMHNX OpraHiB
POCNVH Ta iX BigMepnux, we
He NepeTBOPEHNX PELLTOK.
[Oprn30HT A — HampoAoYiLLINIA FOPU3OHT,
O MICTUTb HaMbinbLLy
KiNbKiCTb NeperHoo
[opn30HT B — MicTUTb Mano neperHoto,
asne BesnnKY KiflbKiCTb PO3UMHHUX
MiHepanbHNX PEeYOBUH.
lopusoHT C — ripcbka nopopaa,

Ha AKi YTBOPIOBABCA I'PYHT

IlepepobieHi 6axkTepisiMu Ta rpudaMu PEIITKUA OPTraHi3MiB yTBOPIOIOTH
neperHiii. Came BiH Hajlae BepXHBOMY IIIAPOBi I'PYHTY TEMHOTO 3a0apBJIeHHA,
a TIuOIIi IMapu I'PyHTy CBiTJIilTi, 60 B HbOMY — MEHIIUI YMiCT IePEerHo.
Ileperwiii BinmoBizae 3a poAOUYicTh I'PYHTY — 34ATHICTEH 3aJ0BOJLHATH I10-
TpeOdu POCJIUH.

ToBimHA I'PYHTY MOKe OyTH PisHOI — Big KiJIBKOX CAaHTHUMETPIiB
nmo metpa. Ilix mapom I'pyHTyY 3a3BuUUail MiCTATHCA IIiCOK UM TJIMHA, a ITe
ryinbIre — KaMiHHS.

Knacundikauii rpyHris

fpyHTH, AK OyIb-Ki cucTeMu, MOKHA KjaacudikyBatu. IcHyoTh pis-
Hi Kiaacu@ikarii rpyartiB. Hanpukiaazn, 3a BMiCTOM TipChbKUX IIOPif cepen
I'PYHTIB MOKHA BUILIATHA KaM’ SHUCTI, HillaHi Ta TIMHUCTI. 3aJIeKHO Bif
TOTO, /e YTBOPUJIUCSA I'PYHTH, 1X MOKHA PO3IOALIATHA Ha JIiCOBi, CTEOBi Ta
JIyYHi.

s semiiepo06cTBa € HAWKPAIITUMU CTETIOBi I'DYHTH 3 BEJINKUM YMiCTOM
mepernon — yopHosemu. 1li r'pyHTH 3aiiMatoTh 0iJbIly YacTUHY Y KpaiHu
Ta IOIINpPeHi B Ii cTemoBill Ta JicocTeIoBiii 30HAX.
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® IpyHT CKIAaZaeThCd 3 HEOPraHIYHMX Ta OpraHiYHHX
pPEeYOBUH.
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® [DyYHT yTBOPIOETHCA BHACIIZOK PYHHYBAaHHA TipCHKUX
IOPiJ Ta MiAJBHOCTI JKMBUX OPraHi3MiB.

® Tun rpyHTyY 3a7eXKUTh IIepeayciM BiJl CHiBBiIHOIIIEHHS
HOTr0 CKJIATOBUX.

(IR RN R AR AT

® PisHi TUII POCIMHHOCTI YTBOPIOIOTH Pid3HI TUNIX I'PYHTIB.
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lNpakmu4yHa YyacmuHa

HocnigKeHHA cKnagy rpyHTy

Ilnia BUBHAUEHHA THUIY I'PYHTY HEOOXimTHO AOCTiAMTH IIOr0 CKJIAZ.
Tunu r'pyHTiB 3a/1€:KaTh BiJl HAABHOCTI Y 10T0 CKJIa/Ii IeBHUX PEYOBUH Ta 1X
KinbKocTi. Kpim Toro, cKJIamoBi I'PyHTY mepedyBalOTh Y TPhOX arperaTHux
craHax. ¥ XOIi HpOBeIeHHsS POOOTH IIOTPiOHO 3rajgaTu, SK PO3MiIATH
CyMillli pOBUYMHHUX Ta HEPO3UMHHUX PEUOBUH.

Mema po6omu: gocaignuTu cKJIajg I'PYHTY.

Mamepian ma o06na0HAHHA: TPYHT, CKJIAHKU, CKJIAHI IaJIWYKU,
CIIMpPTiBKa, eMHicTb 0,5 JI, minmeTKa, IpeaMeTHe CKJI0, (DiIbTPYBATLHUY TIATIID,
JifiKa, Boza.

3aedannsa 1. BusHaunTH HaABHICTH MOBiTPS ¥ I'PYHTI.
Axmro mpuaguBUTHCA N0 IPYHTY,

BiH He € cyIiJbHUM. B pisHUX TUIax

YaCTUHKU IMiJIbHiIIEe abo myxkirre

poasTalloBaHi BiTHOCHO OJHA OJHOI.

Ins mpoBemeHHA MOCaimy HeobOXi-

HO KMHYTH I'PYIOUYKY Y Boxay. I3 Hei

IMOYHYTh BUXOAUTHU OyJIBOAIKY TIO-

BiTp4.

3aedannsa 2. BusHaueHHA Ha-
SIBHOCTi BOJM Y I'PYHTI.

HaBiTh AKNI0 T'PYHT 3AA€THh-
csAd IOOCUTh CYXUM, y HBOMY MOXKe

. . . Mo 3a60anv 1i 2
MICTUTHCA IIeBHA KILJIBKICTh BOIOWU.
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Ilns BU3HAUEHHA HAABHOCTI BOAU, T'PYAOYKY I'PYHTY MOTPiOHO HarpiTu
cnupTiBKOIO (200 Ha OGaTapei) y IIiJIbHO 3aKPUTiA eMHOCTI. KIIO y I'PyHTL
€ BOJia, Ha CTiHKaX €MHOCTI 3’ ABJIATHCA i KpaIJIMHU.

3aedanns 3.

AKi K cKIagHUKU I'PYHTY mepeOyBaioTh Vv TBepAaoMy ctaHi? Crapoly-
eMo ix posainmutu. I'pyZouKy I'PYHTY KMHEMO Y BOAY Ta IIepeMilIaemo.
CrJyamoBi po3momiIaAThLCA 3a TYCTHUHOIO Ta poaMmipom. HaiiBakui BHUSY,
HaMJernIi Ha MMoBepXHi.

o 3aedannsa 3

3asdannsa 4. BusHaueHHS HAABHOCTI PO3UMHHUX PEUOBUH.
IIpomrycTumo Boay, 10 MiCTHUTE-
cd HaJl TBEPAUMU PEUOBUHAMU B €M-
HOCTi, uepe3 (inbTPyBaJbHUM IIa-
mip. MoskHa Bii3HAUNTH, IIT0 BUTJIAT
Boau 3MiHuBCcA. Boma oumcruiaacd.
Ta um mificHO B Hifl He 3aJHUIIIIIO-
ca peuoBuH? IIlo6 mepesBipuTu 116,
KpalHeMo Bin(iJIbTpoBaHy BOAY Ha
IIpeIMeTHe CKJIO Ta IIocIiocTepira-
€MO MTOsBY 0iJTlyBaTOr0 HAJNBOTY ITiJ
yac Bucuxaunuda. AKIimo 6 Boma Oysa
YHCTOI0, BOHA O BuUIapyBajacs 0e3
Ho 3a60anna 4 3aauinKy. HamiT yTBopooOTh po3un-
HeHi y BOJIi peYOBUHU.

Bucnoeox. 306pasuMo CKJIaL I'PYHTY Y BUTJIAIL CXEeMH.
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OnaHytime noHamms

IpyHT Mepernin Tvnu rpyHTis
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MumaxHa 0nA 3akpinneHHA mamepiany

1. I'pyna :XuBuX opramisamis, IO € TOJIOBHOIO IPW YTBOPEHHI I'DYHTIB
pi3HUX TUIIIB

A pocauHU b TBapuHU

B rpubu I' 6akTepii

2. Opranismu, AKi MOKYTb IEPIITUMU OCEJIATUCT B MiCIlAX, Ie HeMae

I'PYHTY
A pmo1osi uepB’axku b numaiuuku
B xomaxu I" TpaB’anicTi pocauuu

3. fAAxuii i3 TopU30HTIB I'PYHTY € HaitbaraTuM Ha neperuin? Yomy?

4. SIKI10 TPOJOBKUTHY HATPiBaHHA I'PYHTY V 3aBJaHHI 2 IPaKTHUYHOI
yactuHu (c. 191), mounHae BimuyBaTucA 3amax najgeHoro. JIKi cKiIagHUKMT
MMOYMHAIOTH TOPiTH?

5. fix MOKe BIIMHYTH BiJCYTHICTH JOIIMOBUX YepPB’SIKiB Ha CKJaf

r'pyHTYy?

Temu 014 062080peHHs | BUKOHAHHSA

® fIK BUBUYAIOTH I'PYHTOBI mpo@iti?

® Yy Mo:KHA CTBOPUTHU I'PYHT HITYUHO?
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Tusxncoenv 25 AK SAXUCTUTU TPYHT?

Teopemuy4yHa YyacmuHa

OnewkKiBcbKi Nnicku

Ha XepconmuHi po3raimoBaHa AUBHA 3allOBigHA TEPUTOPisaA — HaIlio-
HaJbHUI Tpupoguuit napk «OnemkiBebKi micku». Ile — mimana mycres!
3asBuuail JIOAUHA HaMaraeTbcAd 30epertu Te, IMO0 BUHUKJIIO ITPUPOIHUM
nigxoM. A och OJlelIKiBCbKI HiCKM BHHUKJIK BHACIIJOK IiAJIBHOCTI
gioguau. TepuTopia i€l mycTesi po3TalioBaHa Ha MICI[l CTApOTO piumIna
piukm Jlainpa. Piuka sminumaa cBiif miaax, a Imicok, MyJi, TJIMHA, AKi BoHA
HaHecJia MPOTATOM TPHUBAJIOTO Yacy, 3aJuIININCT Ha Micii. Tpas’suucra
POCIUHHICTh yTpPUMYyBaJia YTBOPEHI MmiIaHi I'pyHTH IO TOTO Yacy, MOKU
TYT oceauyucsa ckorapi. Craga momMalrHbOI Xymo0u 3HUIMUIN TPABHU, IO
IIPU3BEJIO 0 PYUHYBaHHA BEPXHBOTO MIAPY I'PYHTY Ta OMYCTEJIOBAHHA.

Kpaesung HIM «OnewwKiBCbKi NiCKU»
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IpyuTH € BpasnuBoio cucreMoo. IIlo Heo6xigHO, 106 BOHH icHyBaIn
Ta MaJIX MOMKJINBICTL BifHOBIIOBATHCA?

BuBiTploBaHHA Ta epos3in

Mu B:ke sragyBasu (Ha 11 TmkHi, Ha c. 88-89) pyliHyBaHHSA ripcbKUX
ropig — BuBiTproBaHHA. CUIM HEXXUWBOI Ta KUBOI MPUPOAY PYHHYIOTH Tip-
ChbKi mopoau. A 1110 BiiOyBaeThCA 3 TUM MaTepiajgoM, 1[0 BUBLILHUBCA IIPU
BuBiTpioBauHi? Bin nmepemimnyersesa BHACTiOK eposii. Eposiga — macaigox
poboTM TOTOKiB BOAu, BiTPYy Ta cuim 3eMHOro TaKiHHA. Ili YmHHUKHN
IIepeHOoCATh PEUOBUHU 3 MiCIlf Ha MicIie.

Bu Gaumim Koau-HeOyAh 30aM3bKa IOBepxHIO rip? BoHu BKpu-
Ti TpilmumHAMKW, MOCUIAHI CKEJIbHUMH yJaMKaMu Ta BadyHamu. HaBiTb
Ha IIOBEPXHi I'ojIol CKeJIi JKUBYTHL JUIIAHHUKM, a B I'PYHTi, III0 3aII0BHIOE
OPOMIKKM MIK KaMiHHAM, MOKHa moOaumTu Oesimiu pocama. Ilix
COHAYHUMM IIPOMEHAMU ITOBEPXHA I'ip HarpiBaeThcsd, a BHOUL octurae. Ilo-
CTiliHe POBMINPEHHS I CTUCKAHHSI KaMiHHA IPU3BOAUTE IO IIOABYU TPIIINH.
TpiluHM 3aIIOBHIOIOTHCA BOAOIO, dKa 3a 3HIKEHHS TeMIepaTypu 3aMep-
3ae. fAk Bu mam’saraere (c. 84), yix mae Oinpimuii 06’em 3a Boxy. Bin mpocTo
po3puBae KaMeHi Ha uyacTuHu! Y TPIIIMHM TPOPOCTAIOTH KOPEHi POCJINH,
110 JOJZAaTKOBO Po3Apo0/I0I0Th KaMiHHsa. Tak BigOyBaeThCsa BUBITPIOBAHHS
noBepxHi rip. Eposisa mepemirniye BuBiJibHEeHI peUOBUHY; BOHU 30MPAIOTHCA
B 3aXMIIeHUX MiCIIAX i 3a3HAIOTH MOAAJBINUX ITepeTBOpeHb. Tak yTBOpPIO-
€ThCsA I'PYHT!

Haui, 3ayeXHO Bifi MicIleBUX YMOB Ta XapaKTepy POCINHHOCTi, I'PYH-
TH 3MiHIOIOTbCA. 3BUYAWHO, YOPHO3E€MH, II[0 YTBOPUJHNCA B CTelax Ha-
1101 KpaiHu, € 3HAYHO POMIOYINIMMY 3a I'PYHT y MIIJIMHAX MiK KaMeHAMU
B ropax.

3 yacoM i I'pyHTH IiAmaoThCsS eposii: MoOTOKM BOAU Ta BiTPpU BUHOCATH
yacTUHKU I'PYHTY. Henmbasie craBieHHA JIOAWHHN OO BeJeHHS CiIbCBKOTO
rocmofapcTBa TaKOK MPU3BOJUTD 0 BUCHAKEHHA Ta pyUHYBaHHA I'PYHTIB.

Poplouictb

IIle omma kaacudikallia TI'PYHTIB 3acHOBaHa Ha IXHiMl pPOAIOUOCTI.
Poarouicts — 116 37aTHICTD I'PYHTY HiATPUMYBATH KUTTEAIAIBHICTS pPOC-
JINH, 3a0e3euyBaTH ixX BciMa HeoOXigHuMu peuoBuHamMu. PogrodicTs y mep-
IITy 4epry MoB’si3aHa i3 HaABHICTIO Y I'PYHTI ITeperHoo. [Hina BIacTuBiCTb,
110 BILJIMBA€ Ha I[I0 O3HAKy — MIJIbHICTL PO3TaIllyBaHHS YaCTUHOK. Bin
OIiJIBHOCTI I'PYHTY 3aJIe’KNUTh, HACKLIBKY BiH IIPOITyCKAa€E IIOBIiTPA Ta BOAY,
AK Y HbOMY MOXKYTh PO3pOCTaTHCA KOPEeHi.
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Posrnsaubre Kapry IpyHTIB YEKpainu. Hatipogroouinii rpyuTH,
YOPHO3EeMH, IIOIINPEHi Y IIeHTPaJbHIN Ta IIiBAEHHO-CXiAHIA yacTMHAX Ha-
mroi Kpaiuu. TyT po3TaloBaHa cTerroBa 30Ha, Jie IepeBakaioTh TPaB AHUCTI
pocauau. CTel € IOCYIILJINBUM, i BiIMepJIi YaCTUHY TPaB PYHHYIOTHCS TYKe
MMOBiJIbLHO, IEPETBOPIOIOUNCH Ha neperHiii. Ile npusBoauTh 10 hopMyBaHHA
Irapy meperHoro, 1o Moxke caratu 1 m!

Y Tux pafioHax HaImoi KpaiHu, Ae IOMIUPeHi Jich, I'PYHTH MAaIOTh
MEHIITY poAiodicTsb. B icoBomy r'pyHTi OisbIte BoJsioru, i 6axTepii MBuIKO
PYHHYIOTH POCJMHHI 3aJIUIIKH.

Haibigmimi r'pyHTHM posTamioBaHi y CKaJHUCTHUX MIiCIIEBOCTAX Ta
IIyCTeJNAX, Togi0HuX 70 OJIeIKiBChbKUX IiCKiB.

TaxuM YMHOM, MOYKHA SiATH BUCHOBKY, IIJ0 TUII I'PYHTY IIePeayciM 3a-
JIEXKUTD BiJi TUIIY POCAUHHOCTI, KU 0T0 YTBOPIOE.

Ha KapTi rpyHTiB YKpaiHu Mo>KHa M06aunTy, L0 BOHM € Ay>Ke Pi3HOMAHITHUMU.
Hapani Bu getanbHilwe BUBYaTMMETE I'PYHTU Ha YpOKax reorpadii

YHHMKN, AKi BNANBaOTb Ha epo3ilo FPYHTIB

Mwu 3Haemo, IO I'PYHT IOYAB YTBOPIOBATHCS HA CYXOHOJi TOMY, IO
KOpPEeHI1 POCJUH IoYajau YTPUMYBaTH Pi3HOMaHITHI YaCTUHKU Ta He JaBaju
iM mepeMimlyBaTHCS I Ai€l0 YMHHUKIB HeXKUBOI IPUPOLM: BOAMU Ta BITPY.
I Bce K 111 cuyiu iHOZI ITIepeMaraimTh.
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Ilogopokyoun VYKpaiHOO, BH MOIJIM OaumTu Spu — V-IOH;i0-
Hi MOHM)KeHHS MOoBepxXHi 3eMmyi. IK BoHM BuHHMKaOTh? BomHi mOTOKM
MiAXOIITIOIOTh YACTHUHKM TI'PYHTY, TipChKHUX IIOPiJ, SaJUIIKN POCINH
i BUHOCATS yce IIe B iHIII MicIa, HUKYi 3a TOTOKOM Boau. BinOyBaeThes 1e
TOMY, IIIO IiI3eMHi YaCTUHU TPaB’ AHUCTUX POCJIUH HE MOKYTb e(DEKTHUBHO
IIPOTHCTOATH BoAi. Ile mposaB BogHOI epo3ii I'pyHTYy.

BogHi NoTOKM yTBOPIOIOTE MPOMUBUHI Y I'PYHTI, IKi MOXYTb PO3POCTAaTUCA B SIpU

Iumuit BapiaHT — BiTpOBa epo3is, IepeMillleHHA PeUOBUHHI IIOTOKaAMU
noBiTpa. Haiiuacriie BoHA TpaILIAEThCSI B CTEIly, OCOOJIMBO y pasi He-
MIPOAYMAHOT'0 BeIeHHSA CiJIbChbKOro rocmozapctBa. B icropii Kasaxcrany,
cTemoBol Kpainu Asii, MOKHA M0o0AUMTH, SK JIOAUHA SHUITYBaJa POTIOUL
rpyHTH. ¥ 60-X pokax XX cTOJiTTA Oi/bIIa YaCTHHA TPUPOSHUX POTIOUNX
I'PyHTiB OyJsa pos3opaHa B XOAi KaMmaHil «migHATTA minuHu». [lignnHoIO
Ha3WBaOTh TEPUTOPIii 3 PoAIOUMMU I'PYHTAMU, AKi He BUKOPHCTOBYBAJIM-
ca y cirbebKoMy rocrozapcTsi. Ilpupogni ymoBu Kazaxcrany BKJIIOUAIOTH
cuibHi Bitpu. IpyHTH, 1[0 HE YTPUMYBAINUCA KOPIHHAM DOCJINH, IOYAIH
IMIBUIKO BUBITPIOBATHUCH.

HYomy HaAM MmiKaBUM el
npukaan? Bo moxii, 1o Bif-

OyBaiucsaA 3a THUCAYL Kigome-
TpiB Big VYKpaimmu Oarato me-
CATUJIITH TOMY, BILIMNBAIOTH
Ha HAaIlle JXKUTTA cboronxui. Ha
PUCYHKY IIOKa3aHa CyIIyTHUKO-
Ba (otorpadia mmioBoro Oype-
Bil0, AKUI HAKPUB MaliyKe BCIO
Ykpainy B uepBHi 2021 poxry.
BugHo, 1110 mOTiK IPHHIIIOB 3i
cxony, 3 Kasaxcrany. Po3optoBaHHA UinvHK B Ka3axcTaHi



198 Tema 3. EKCMTEPUMEHTYBAHHA

MpuurHoto NnoBoi 6ypi B Knegi'y uepsHi 2021 poky
6yna BiTpOBa epo3ia I'pyHTIB KasaxcTaHy

Te, 1110 eposia MoKe PYHHYBATH I'PYHTHU Ta IIKOAUTU CiIbCbKOMY I'OC-
nmomapcTBy, nomituB mie y XIX cr. Bacuns Bacunbosuu J[loKkyuaeB — Hay-
KOBeIlb, IO CTaB POJOHAYAJIbHUKOM I'DYHTO3HABCTBAa. BiH 3ampomoHyBaB
HaCaJ»KyBaTH JepeBa IJiA 3amobiranHsa BuBiTproBauHIO. [la mpomoswuiia
Oysa BrisieHa B :KuTTsa. Came TOMy MU MOXKeMO OQUUTH JIiCOCMYTH JOBKOJIA
TIOJTiB.

Nicocmyru AK cnocib nepelukoXaHHsA BiTPOBIN epos3ii

Came B Takmil cmoci® s3amobiraroThb i BOmHi# eposii, BHUCAIKYIOUN
POCJIMHU II0 Ipax.
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QT
N . 2
3 lonoeHi dymku =
= ® Eposis rpyHTiB — Iie IepeMillleHHs X CKJIaJHUKIB BO- =
3 moio Ta Bitrpom. HeBpase rocmomapioBaHHsA JIOJUHUA MOXKE =
3 3HAUYHO IIPHCKOPIOBATH €PO3ii0 I'PYHTIB. =
= ® PoproouicTe — Ie 3AaTHiCTE I'PYHTy 3abesmedyBaTu =
= oTpebu POCIIMH. =
= ® PogiouicTh I'PYHTY B3aJIeKUTh BiJf YMOB, y SAKUX BiH =
= YTBOPIOBaBCsA, IIEPIII BCe, — BiJf TOr0, AKA POCJIUHHICTE Opa- =
= Jla y4acThb y 110Tr0 YTBOPEHHi. s
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lNpakmu4yHa yacmuHa

[ocnipKeHHA CTINKOCTI FPYHTY A0 BOAHOI epo3ii Ha mopeni

HocnigsxeHHA eposil I'PYHTIB MoOKe BKJIIOUATH MozeJoBaHHA. Ham
BiZloMO, III0 PEYOBMHMU I'PYHTY MOXKYTh II€PEHOCHUTH MOTOKM Boau. SIK 11e
nobaunTu HaoyHO? CIIIaHyeEMO Ta MPOBEAEMO €KCIIePUMEHT.

Mema po6omu: pocuizmtu npoiec BOTHOI eposii.

Mamepian ma o6na0HanHA: [Bi EMHOCTI i3 IPOCIAHUM I'DYHTOM AJIA
3aBIaHHA 1; TPU €MHOCTi 3 I'PYHTOM JJiA 3aBAaHHsa 2 (emHicTs 1 — 3 poc-
JUHAMHU, IO POCTYTh, EMHICTL 2 — i3 Hmi3eMHMMM YaCTHUHAMU POCJINH,
€MHICTh 3 — IPOCiAHUHA I'PYHT 0€3 POCJIMH Ta IXHIX YaCTWH); IJIACTUKOBIL
BUEJKH, JiliKa, Bigepid as 360py Boau, BOAA.

3asdannsa 1. [locminuTu, IK HaABHICTh KOPEHIB POCIMHU BILINBAE Ha
PYXOMiCTh YaCTUHOK I'DYHTY.

o 3aedanns 1
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BisprmeMo Bi €EMHOCTI 3 IIPOCIAHUM I'PYHTOM. B OHY 3 HUX 3aHYyPUMO
IeAKY KiJIbKiCTh IJIACTUKOBUX BUIEJIOK. BOHM € MOZIeJIII0 KOPEeHiB POCJIVH.

PosmicTiMO eMHOCTI iy HAXMJIOM Ta MOJIJIEMO BOOIO i3 Jifiku. B akii
3 EMHOCTEH I'DYHT BUMUBAETHCA IITBUAIIIE?

3aedanns 2. [locnigkeHHA BUMUBAHHA PEUOBUH i3 I'PYHTY.

BizpmeMo Tpu migmoCTiAHI €MHOCTI 3 I'PYHTOM: €MHICTH 1 — 3 pocauHa-
MU, IO POCTYTh, EMHICTH 2 — 3 IMiI3eMHUMHU YaCTUHAMU POCJINH, EMHICTh
3 — mpocisguuii 'pyHT 0e3 pocauH Ta ixuix vactuH. Ilommemo 11i emHOCTI TA
30epeMo BOAY, IIJO BUTIKAaE.

3BepHITH yBary, 1o akictb Boau pisdHa. IlopiBusaiiTe ii i3 pesyrbraTamMmu
3aBIaHHA 3 MPaKTUUYHOI yacTuHU THKHA 24 (c. 192). 3ragaiiTe, IK MOXKHA
BU3HAUNTHU HAABHICTH PO3UMHEHUX PEUOBUH Y BOJi, II[0 BUTIKAaE.

o 3ae0annsa 2

3a pesyabTaTaMu IOCIiIKeHHS 3alI0BHITH TaOJIMITIO.

. Po3unHeHi - BigHOCHO Benuki
EMHICTb Opi6Hi YacTHKN
peyoBUHM YaCTUHKM
1
2
3

Bucnoeok. OnurliriTh, AK HaABHICTh POCJUH Ta IXHIX OpraHiB y I'pyHTI
BILJINBA€ Ha BOAHY epo3io.
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MumaxHA 0nA 3akpinneHHA mamepiany

1. BusiTproBanusa — 1e

A mepeMinTyBaHHS PEYOBUH BiTpOM;

b pyiinyBaHHA ripCchbKUX IIOPiJ PiSHOMaHITHUMY YNHHUKAMU;
B pyiiHyBaHHS IipChbKUX MOPiJ BUKJIOUYHO Ai€i0 BiTPY;

I' Bogma epo3sid.

2. IIlpyunHa yTBOPEHHA APiB
A BiTpOBa epoaisa

b mianpHicTs MIOAMHNI

B BnuB pocamHHOCTI

I' Boxgma epo3sia

3. PosrigaHbTe KapTy I'PYHTIB Ta BifidHAUTe THUI, XapaKTepPHUMN IJd
BAITIOr'0 PerioHy. 3a IO0IOMOTOI0 JOBiMIKOBOI JIiTEpATypU OMUIIITH HOTr0

0CO0JINBOCTI.

4. Yomy Ha JiIAHKAX, Je CIOCTEPiraeThCA BOJHA €pO03isa, 00MeXKYIOTh
BHUIIAC CiJIbCHKOTOCIIOMaPChKUX TBAPUH?

5. CuraHyliTe eKCIEePUMEHT, SKUA MOYKe IIPOJeMOHCTPYBAaTU PYHHIB-

HUH BILINB BiTPoBOI epo3sii.

Temu 014 062080peHHs | BUKOHAHHSA

® IIlo moxkemMo 3poOUTH S Ta MOA I'poMaja JJid 3arI00iraHHA BOJIHIN Ta
BiTpOBi#l epoaii I'pyHTiB?

® BupatHi r'pyHTO3HAaBIII ¥ KpaiHu.

201



AK MPOPOCTAE [=] 24z [=]
Tuosicdenov 26 et
E 1=l

KNS.karazin.ua/5_IV f/

Teopemuy4yHa YyacmuHa

Ak BUpoCTUTK «AepeBo [o[0»?

Ha mouaTtky XVI cT. mopryranabchbKi MoperiaBiii Binkpuaun MackapeH-
CBbKi oCcTpOBHM, po3TaIoBaHi Ha cxin Bix Adpurku Ta Magarackapy, y 3axiz-
Hill vacTuHi IHgificbkKoro okeany. Bouu morpanuau y guBHuii ceit! Cepepn
JIiciB 3 mamopoTeli JKUJIN BeJINUe3Hi uepenaxy Ta JUBHI OTaxu, He 3JaTHI IO
MOJILOTY, — J0H0, abo apoHTu. Ilam’araere, Asica y Kpaini [uB cminky-
BasacdA 3 Jlomo, AKuil ynaB y HamiaakaHe Heio mope caid? Ilig im’am Ilomo
aBTOp KHUTHU, JInioic KeppoJ, 300pasuB maposito Ha cebe camoro. I1i nTaxu
OyJiu OinbImi 3a iHAWKIB i BUrISa I OysKe He3BUUHO.

CKynbnTypHe 306paxxeHHA APOHTa (JOA0) Y BITPUHI My3eto
Ta XapTiBnunBe 306paxxeHHA [oao Ha intocTpauii 4o KH/KKIK
«[Mpurogn Anicn B KpaiHi lue» Jlbtoica Keppona.
Hanbnmxunmm pogmnyamm LibOro HesniTalouoro nraxa € ronyom

Mopsakam, aki morpanuau Ha MacKapeHChKi ocTpoBH, OyJ0 mOTPio-
HO 6araTo ixKi, — 30KpeMa Takoi, AKy MOKHa OyJo O 3aBaHTaKUTU Ha



TuxOeHb 26 AK MPOPOCTAE HACIHUHA? 203

KopalJIi Iis MoJajbIIoro IJIaBaHHA. MaJlopyXJIMBi uepemaxm Ta APOHTU
OyJiu JIerkoo Ta cMauHoio 3n100muuio. ¥ X VII cToaiTTi AK momrnpeHi Ha mux
OCTPOBaxX uepemaxy, Tak i APOHTU OyJau IMOBHICTIO 3HHUINEHI — YacTKOBO
JIIOIBMU, YACTKOBO CBUHAMM Ta cO0aKaMu, SIKUX 3aBe3JIM HA OCTPOBY JIFO/H.

[opocne Ta monoge «aepesa 4oao»

MumnyJso Tpu cTosiTTA. MackapeHChKi OCTPOBY TOKOPiHHO 3MiHUJIMCS;
OispIlIa iX yacTWHA 3aMHATA IOJSIMU, e BUPOIIYIOTh IYKPOBY TPOCTUHY.
Bueni, aki BUBUAIOTh POCJUHI OCTPOBiB, 3HANIILIN TPHU JepeBa 0COOINBOI0
BUNY, AKUN MOXKHA Ha3BaTHU «JepeBoM mono». Ilum mepeBam OyJio IOHAT
300 poKiB; Ha HUX YTBOPIOBAJIOCS HACiHHSA, ajle BOHO YOMYCh He ITpOpOoCTa-
J0. I3 3arubesio ocTaHHIX AepeB Ieil BUA 3HUK 0, AK 3HUKJU W caMi I0-
JO-TPOHTMU. ..

YueHni mpumyctuiu, IO HACiHHA «JepeBa J0J0» IIPOPOCTa€E ITicCJIA
ITPOXO/KEeHHA Uepe3 KUIKIBHUK ApoHTa. Komu HaciHHAM «JepeBa J0I0»
HarogyBaJu iHAMKIB, YaCTHMHA HACIHUH IIpOpoca. ¥ PATYBATH CAMUX 00
BiKe HEMOKJIMBO, aJie «IePeBO J0J0» BIAJIOCA BPATYBATHU BijJi SBHUKHEHHH.

LLlo Take HaciHMHa?

Bu mo6pe 3uaeTe, 1110 HACiHHI POCJTMHN BUKOPUCTOBYIOTh HACIHHSA AJIA
MOIIIUPEHHA Ta NepeKMBAHHSA HECUPUATIUBUX yMoB. HaciHmHa Moike
30epiraTu KUTTE3JATHICTh MIPOTATOM TPUBAJIOTO Yacy. SIKII0 yMOBHU JIO-
BK1JIJIA MOUYHYTH MOKpPAITyBaTUCA, TO BOHA IIPOPOCTE 1 1acTh IMIOYATOK HO-
Bilf pocauHi.
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Bu mam’siTaere, 3 KBiTKM YTBOPIOETHCA ILTiZ, ycepeauHi AKOro (hop-
MyeTbcAa HaciHmHa (TmakAeHb 16, c. 124). Ilo ckiaaay HaciHMHM BXOIUTH
3apPOIOK — HEBEJIMUKUI MapoCTOK, ITI0 Ma€ y CKJIaJi 3apOAKOBUM KOPiHEIh
Ta Mmarid 3 JucToukamu. I[JIig 3pocTaHHS POCIUHI, K i OyAb-IKOMY JKUBO-
My OpraHi3my, moTpiOHi opraHiuHi peuoBuHU. [lopocsia pocinHA TPOBOIUTD
CKJIagHUY mpoliec (POTOCUHTESY, IIif] Yac SKOT0 i3 JOIIOMOT'0I0 CBiTJIa yTBOPIOE
MoTpPiOHiI pevoBuHM. AJle HaciHMHA HaWJyacTiIe IpopocTae i seMmero. 3Bij-
KU il oTprMaTH PeYOBUHU, TOTPiOHI A1 pocTy? 3 3amacy y camiii HaciHUHi.
Tomy, KoM HaciHWHA yTBOpIOBaJiacs Ha MaTepPUHCHKill pociuHi, y Hei OyB
HaKONWUYEeHNH 3amac IoKUBHUX peuoBuH. [lo peui, came 3aajid OTpUMaHHSA
TaKMX PEUOBHH MU BXKMBAEMO HACIHMHM 0araThboX POCJIUH Y i2KY...

BypoBa HaciHMHMN

Ilo:xmBHI pPeUOBMHM HACIHMHU HAKOMUYYIOTHCA B PIBHUX POCIUH
TPOXU II0-PiBHOMY. ¥ OOHUX YTBOPIOETHCA CIIeIiaibHA JiJISHKA B HaCiHWHI,
SAK-OT y SJIUHU a00 MIIeHUIi. Y iHIINX BOHN HAKOINUYYIOTHCA B PO3POCIUX
JUCTOUYKAX, K V KBacOJIi, OTipKiB.

HaciHHa kBaconi (1) Ta KykypyAasu (2).
BoHu MatoTb pag nogibHMX pyuc — HaABHICTb 3apofKa Ta 3arnacy NOXMBHUX PeYOBUH

OKpiM MOKMBHUX PEUOBUH, JIJIs IPOPOCTAH-
Ha HacimmHN HeoOXigHa Boja. Boma uepes cieiri-
aJbHUM OTBip MOXKe IPOHUKATU B HACIHUHY.

Py6umnk — e micue, AsKMM HaciHWHa Kpinuniaca go niogy
Ta OTPUMYyBana NOXXMBHi PEYOBUHY A1 HAKOMNYEHHS.
OTBip AnA BOAV BUKOPUCTOBYETHCA
NPV NPOPOCTaHHI HAaCiIHNHK
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Ax He TVBHO, HaCiHWHA JKUBUTHCA He AK JOPOCJa POCJINHA, a IIBUIIIE
K MU 3 BaMU. BoHa BUKOPUCTOBY€E OPraHiyHi peUOBUHMU i3 3amaciB Ta pos-
KJagae 1X 3a JOIOMOTo10 KucHO. IIpu 1boMy yTBOPIOETHCA eHeprisd, 1110 3a-
Oesmeuye mpopocTanHsa. TaKuM YMHOM, HACIiHMHI OTPiOHe MOBiTPA 3 KuC-
HeM. [IpuragatiTe, un € BOHO B I'PYHTI (THKIeHDb 24, c. 191).

IHoxi HaciHmHA MOsKe OyTH 3aXUINEHOIO TOBOJII IiITLHUMY 000JTOHKaAMU
mwrony. Bu e MokeTte criocrepiraTtu Ha IpuUKJIani aOpUKoca, BUIIIHI TOIIO.
IITo6 mapocTok 3mir BuOpaTucs Ha30BHi, Taki 000JOHKM MOBUHHI 3pYyHHY-
Batucs. Ile morke BimOyBaTucA pisHUMU ILJISIXaMU, iHOAL B I[bOMY JOIIOMA-
raioTh TBapUHU: 3rajlafiTe POJIb AOA0 3 MOUYATKY HAIIOl PO3MOBH.

AL A AL AL AT A AR AR RY V)

lonoeHi dymku

I

® J[na nomupeHHA Ta IIepeXUBaHHA HECTIPUATIUBUX
YMOB CepeJoBUIIa HACIHHI POCIMHYU YTBOPIOIOTH HACIHHSA.

® HacinmmHa MiCTHUTH 3apOJOK

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\\

® J[y1a mpopoCcTaHHS HACIHWMHY MOTPiOHA BOJA Ta KUCEHb.
S
G T T
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lMpakmuy4yHa yacmuHa

[ocnigKeHHA YMOB NPOPOCTaHHA HAaCiHHA POC/IVH

Hacrana Becua. HaBkoJs0 ;K1Ba mpupoja IOUMHAE MPOKUAATHCS BifT
crany cnokoio. HaOyOHABiIoTH OPYHBKY Ha JepeBax, MedKi BiKe YTBOPUIN
KBiTKWU, a B iHIIINX — PO3MyCTUIOCS iucTsa. HaciHHA pociuH, 110 TOTPAIIHIO
y I'PYHT MUHYJIOPiY, TEXK MOUYMHAE MPOpoCcTaTH. IKi yMoBU oMy mTOTPiOHi,
1100 11e BimbyBasioca SKHaWKpalme?

Mema po6omu: nocninuTy, AK YMHHUKYN HEKUBOI NPUPOJAU BILIVBA-
IOTh Ha IIPOPOCTAaHHSA HACIHHA POCJIUH.

Mamepian ma o6nradHanHA: HACIiHHA POCAWH (KBAcoJisd, KYKypyAsa
To1110), yamku IleTpi, pinbTpyBambHUll Manip (cepBeTKU), CKIAAHKY, BOJA,
KYXOHHA ClJIb.

3aedannsn 1. BusHaueHHS AKOCTi HACiHHA.

IIpu 30epiranHi HaciHHA mesKa MOro KiJbKiCTh MOXKe TMHYTH, Bpa-
s)katucsa rpubamu Ta 6axrepiamu. Take HaciHHA He 3MOosKe mpopocTu. s
BM3HAYEHHS AKOCTi HACiHHSA KMHBTE I1oro B conanuii po3unH (30—50 r Ky-
x0oHHOI coni Ha 1 o Bogu). IlepemimaiiTe Ta 3aueKaiiTe KiJilbKa XBUJIUH. 3a-
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Tema 3. EKCNMEPYMEHTYBAHHA

Jlo 3a60anns 1

MUIIiTh, YUM HaCiHHA, AKe 0Cijo Ha JTHO, BiApis-
HSETHCA BifJf TOT0, Ke CILJIMBJIO HA MOBEePXHIO. SIKe
HaCiHHA MOXKHA BUKOPUCTOBYBATU B IIOAAJIbBIII
poboTi?

3aedanna 2. BusHaueHHA poJii BoOAM
Yy IPOPOCTaHHI HACIHHA.

Y tpu vamku Ilerpi mokmamemo (GiJIbTPyBaIb-
HUN mamip, a 3Bepxy — JAeAKY KiJbKiCcTb HaCiHUH.
Y gamri 1 mamip 3aJuIIIuMoO CyXuM, y Yarmi 2 —
IIOMipPHO 3MOYMMO, a B YaIIIIi 3 3aJIJIEMO BOIOIO TaK,
o6 HaciHHA OyJio MOBHicTIO 3amypene. Uu Oyne
Ioch BimOyBaTucsA y uarmiti 17

Yepes Tpu 100M Big3HAUMMO, YV AKil i3 Ualmok

HACiHHS Kpallle mpopocTaTuMe (IIOTPiOHO CTeKUTH, 11100 y yallii 2 mamip
3aJIUIIIaBCA BOJOTUM, a B YaIlili 3 — HaciHHsA 0yJI0 BKPUTE BOJO0IO).

Jlo 3a60anns 2;

apyra i Tpeta
yawkwm MeTpi

3asdannsa 3. BusHaueHHs POJIi MOBiTPA y MIPOPOCTAHHI HACIHHS.
Y nBox uamkax IleTpi mocraBuMoO moaiGHO O APYroi YalllKu 3aBAaH-
HA 2. AJle OJHY 3aJIUIIIUMO BiJKPUTOIO, a APYTY 3aTATHEMO KYXOHHOIO ILJIiB-

KOI0, 11100 B Hei He 0yJI0
ITPOPOCTAHHA HACIHHS?

JOCTYITY IOBiTpsA. UM BIIMHE HAABHICTD IJIIBKY Ha

Ho 3a60anna 3

3a6danna 4. BusHaueHHs BIJIMBY TeMIIEPATypU Ha IIPOPOCTAHHS

HaCiHHA.

Y nmBox uamikax IleTpi mocTaBUMO eKCIEepUMEHT HOAIOHO A0 APYyroi
YamKy 3aBaanua 2. OHy daliky 3ajJUIIIMO 3a KiMHATHOI TeMIlepaTypH,
a iHIITy TOMiCTHMO B XOJIOAUJIBHUK. 1K BILIMBAE TeMIlepaTypa CepPeIoBUIIa
Ha IIBUIKICTH MTPOPOCTAHHS HACIHHA?
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Bucnoeok. BigzaaunMo BUCHOBOK Y BUTJISAMI TaOJIMITi:

Ponv uunnukie Hexcueoi npupoou Ha nPOPOCMAHHA HACIHHA

UMHHUK LLlo cnocTepiraetbca B gocnigi BncHoBoOK
\\\\lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlI/,/
N v -~
= OnaHytime noHamms =
- HaciHnnHa T[popocTaHHA HaCiHMHN =
Z YNHHMKN HEXXNBOI Npupoan S
e e e e R TR

MumaxHa 0nA 3aKpinneHHA mamepiany

1. Hacirnna HE BukoHye QyHKIIiTO

A yTBOpPEHHSA IOKMBHUX PEUOBUH 3aBASKU €HEepPrii cBiTia
b 30epiranHsa mMOXKMBHUX PEUOBUH

B momupeHHA pocauH

I' mepe:XuBaHHS HECIPUATINBAX YMOB CepeIOBUIIA

2. HacinmHa yTBOPIOETHCS 3
A TUYMHKU b marouku B KopeHemJgomy I' mnonmy

3. Cruanites cxemy OymoBU Ta (PYHKIIiM YaCTUH HACIHMHU.

4. Bu Bupimuau BupocTuTH po3caxy momimopiB. Ha Aki BiactuBo-
cTi 'PpyHTY BaM HeoOXiJHO 3BepHYTH yBAry IpPH IIPOPOCTaHHI HaciHHA?
OcBiTJIeHiCTD, BOJIOTiCTH, POAIOYICTL I'PYHTY?

5. Yomy mMiKposeseHb, AKY BXKUBAIOTh y 13Ky, MOKHA BUPOIIyBaTH Ha
BOJIOTii cepBeTIIi?

Temu 015 062080peHHsA | BUKOHAHHSA

® Temerwunwnii 6ank. Hacimua pociu.

® Kamra. IIlo me 3a mpoaykT? fAKi pocaimHM MOMKYTH CTATH OCHOBOIO
JIsI TaKol cTpaBu?
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Teopemuy4yHa YyacmuHa

«llIkona BMXKNBaHHA»

Mo:xanBo, BaMm 3HaioMa Taxka KapTtuHa. Ilocepen acaarbToBol JOpisKKYT
IPOOMBAETHCS ITAPOCTOK POCTUHU. SIK BiH Mir Tyau morpanutu? AK y HbOTO
BUMIIILIO IIPOPOCTH KPish IILIBHY TBEPAY IIOBEPXHIO?

Ilep1r 3a Bce TYT IPOSABIAETHCS
BJIAaCTHUBICTh, HaciHHA 30epirarucs
IIPOTATOM TPUBAJIOTO Yacy B CTaHi
cnokoo. Hacimmma  moTpanmia
y TI'PYHT IIe [0 TOro, AK y IIbOMY
micui mokJganam achanbT. AchaybT
MOomiOHMI J0 TipchbKMX IIOpig 3a
CBO€IO TBEPAicTIO. AJle TaK caMo BiH
miggaeThess BHUBITPIOBaHHIO. BoiuBs
TeMIepaTypu, 3MiHU 3BOJIOKEHOCTL
IIPU3BOIATE 10 (POPMYBaHHS TPIITH
B acanbTi. Kpisp mmapuau y IpyHT
IIPOHUKAaE BoJjiora Ta moBiTpsa. Ile i
MOTPiOHO HACIHWHI IS ITpopacTaH-
Ha (TmxgeHb 26, c. 206)! IlapocTok

MapocToK 3HaxoaUTb HanapPiOHiLi IMOYMHAE [Jy:Kue pYyUHYBaTu ac-

5 lwinaprHn, y AKI NpopocCTaloTb ~ (haabT 1 UM DOKpPAIyE€ YMOBU CBOT'O
noro ctebna, Ta 3'ABNAETLCA Ha NOBEPXHi icHyBamHs

YmoBwM, NOoTPiGHI AnA po3BUTKY NapoCTKiB

Hacamnepen mapocToK 3MiHIOE cmoci6 KuBJIeHHA. Bim oTpuMaHHSA
FOTOBUX PEUOBUH BiH IIePEXOIUTH M0 ()OTOCHUHTE3Y — YTBOPEHHA OPTaHIYHUX
PEYOBUH 3a JOIOMOTI'OI0 CBiTJIa 3 BOAM Ta BYIJIEKHCJIOro rady. BiamoBimHo
caMe Il YUHHUKHU CTAIOTh HAWBaKJIUBIIIUMY Y 3pOCTaHHI MapoCcTKa.

Y aBiTh cobi anuuy. HoMych mif il rycTo0 KPOHOI0 HEMAE iHITTNX POCJIVH.
Yomy BOHU He 3aiMaroTh I1iel Teputopii? Piu y Tim, 1110 ArmrHA HACTIIBKA
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3aTiHs€ ITOBEPXHIO 3€MJIi, ITIO CBiTJIa
He BHCTAYa€ IJis 3TiliCHEHHS (oTo-
cuHTedy. HaciHMHY POCIMH MOXKYTh
ciofu B3aHocuTucA BiTpoM. BoHu
HaBiTb MOXKYThb TYT IIPOPOCTATH.
Mu 3HaeMoO, 1110 CBIiTJIO AJIA ITHOTO HE
moTpiOHEe, HaCiHMHA BUKOPUCTOBYE
HaKONMWYeH1 IIOKWBHI pPEUYOBUHU.
Ane 1moiiHO i1 HeoOXimHO IIeperli-
T™d 10 (oToCUHTE3y, BoHa ruHe! o
peui, BILJIUB OCBIiTJIEHOCTI MU TaKOK
00TOBOPIOBAJIN Y IPAKTUYHINA YaCTH-
Hi ueTBepTOro THKHA (c. 31).
Tamnit ynnauk — Boma. CKijab-
Ku ii moTpiouo? OgHill pocauHi Bogu
moTpibHO OaraTo, SIK OT JAaTaTTIoO,
a iHIIIMM 30BCiM MaJo, AK KaKTyCaM.
PisHi pocauHu 1pUCTOCOBaHi
no0yBaTH BOAY 3 PisHUX TJINOWH.
Came TOMYy B HHX YTBOPIOIOTHCHA
pi3HiI KOpeHeBi cuctemMu. 3rajgaunTte
MPaKTUYHY YaCTUHY THMKHA O
(c. 40). Y mnmenuni KopeHeBa

Ha nigcrasi cnoctepe)keHHA MOXHa
3po6UTU BUCHOBOK, LLIO POC/INHAM ANiA
3pOCTaHHA NoTpibHe cBiTno.
3BepHiTb yBary:
nif, rycTolo ANMHOI He pocTe TpaBgal

cucteMa MHUUYKYyBaTa, IO JO3BOJISE IOTJIMHATHA BOJY 3 IIOBEPXHEBUX
IapiB I'PyHTY. A y MOPKBU KOpPeHeBa CUCTeMa CTPUKHEBA i 3aHYPIOETHCA

HabaratTo rJuoie.

Cakcayn — pocrnvHa, KopeHi sikoi 3arnnbntotoTbea Ha 10-11 m!
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Tema 3. EKCNMEPYMEHTYBAHHA

Pazom 3 BomoI0 pociamHa II0-
BHHHA IIOTJIMHATH MiHepaJbHi COJIi.
Tomy n/is pOSBUTKY ITapoCTKa BaK-
JIMBA POJAIOYICTH I'PYHTY.

3 momepegHiX POKiB BU 3HAETE,
10 BYIJIEKHCJINI Ta3 BULIIAIOTH
Yy SOBHIIIHE CcepefoBUINEe TBAapPUHU
miguac quxaHHd. I came A pedyoBrHA
MOTPiOHA pocJaUHAM AJIS YTBOPEHHS
opraHiuHMX peuoBuH. Mwu 3HOBY
0aummoO, IO TPOAYKTHU KUTTEMIi-
AJBHOCTI OMHUX JKUBUX OPraHi3MiB
HeoOXimHi misg urrd inmux! Basx-
JIUBIiCTH BYTJIEKUCJIOTO Ta3y MOYKHAa
IMoKasaTu B HACTYIIHOMY JOCJIifi.
Heobxigmo B3sTH 1aBa OAHAKOBI
nmapoctku. OTUH HAKPUTHU CKJISHUM
KOBIIAKOM, a4 IHININHA 3aJUIINTHA
BimkputuM. UYepes meBHUE uYac
MOKHa MOOAYMTH, IO 3POCTAHHA
POCJIUHY ITil KOBITAKOM 3araJibMyBa-
Jgocsi. BoHa BuKopucrasia 0iJbIIicTs
BYTJIEKKCJIOTO Tady, a HOBUH y3ATHU
HeMae 3BiIKU’.

He menm BakamBoi0 € Temieparypa. IIpomecu KuUTTeIiAIbHOCTI
POCJIVH IIIBHUJIINE IMPOTiKAIOTh 3a IiJBUINEHUX TeMIlepaTyp. AJie 3aHAATO
BIICOKI TeMIIepaTypu Bce K TaKu OyAyTh PYHHIBHUMMH.

Bnane HasaBHOCTI BYrneKncioro rasy
Ha 3pOCTaHHA NapocTka

PisHMLA y npopocTaHHi pOC/VH 3 pi3HOI0 6y[0BOI0 HACiIHMHN

BynoBa macinuHuU, Te, AK y Hill HAKONMIUYYIOTHCA IOKNBHI PEUOBUHU,
BILIMBA€E€ Ha CIIOCi0 IIPOpOCTaHHSA HACIHMHM Ta 3POCTAaHHSA IPOPOCTKA.
IlopiBHAKMO @IIOYATKOBiL eTamy PO3BUTKY IIPOPOCTKA KYKYPyA3U Ta
KBacoJIi.

KBacoss Mae HaI3eMHHUI THUII IPOPOCTAHHA. 1 IPOPOCTOK BUHOCHUTH
cim’amoni Hag semyero. Komu B HUX 3aKiHUYIOThCA MOKUBHI PEUOBUHU, TO
BOHU 3JIaTHIi IIEPEeXOUTH 10 (POTOCHMHTE3Y Ta IIOCTAaUYaTH POCINHI HeoOXimgHe
IOTH, TOKU He 3’ ABIATHCA HACTYIHI JucTouku. Toxi ciM’ Am0J1i BuUCUXal0Th
Ta BiAmmamaoTb. BOHM TOBHICTIO BUKOHAJIM CBOIO POJIb.

Y KyRypyZAsu K HaciHMHa Bech Yac 3aJIUINAEThCA IIig 3emuero. Tomy
TaKUH TUI IPOPOCTAHHS TAKOMK HAa3MBAIOTh MiJ3€ MHIM.
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BigMiHHOCTI y npopocTaHHi KBaconi Ta KyKypyasu

L T
S . Z
3 lonoeHi dymku =
= ® [[;151 pO3BUTKY ITaroHa HeoOXiaHi CBiT/IO, BO#a, BYIJIEKHUC- =
3 JINH ra3 Ta IPURHATHANA TeMIEePATYPHUHN PEIKIIM. =
= ® ITouaTKOBUIi pO3BUTOK POCIMHY BU3HAUAIOTH 0OCOOJIMBOCTI =
3 OyZoBU HaciHUHMU. E
Z, I

N
7

ZI e e e e e e e e

lNpakmu4yHa YyacmuHa

[ocnipKeHHA PpOCTy NPOPOCTKIB

ITomepegHLOTO THMKHS MU PO3TIAANHN, AK1 camMe yMOBM HeoOXimmi,
100 HaciHmHA mpopocya. Ta uu 3 0fHAKOBOIO MIBUAKICTIO 3pOCTAIOTh Pi3Hi
ii opraru? I[;ia mporo moTpibHO CILIAaHYBATH Ta IIPOBECTU €KCIIEPUMEHT.

Mema po6omu: fnocaiinTu MBUIKICTH 3POCTAHHA OPIaHiB POCIUHU.

Mamepian ma o61a0HaHRA: CKJIAHA EMHICTH, 3alI0OBHEHA BaTO a00
cepBeTKaMu, HaCiHHA (KBACoJIi U1 KYKYpYy/a3u), JiHillKa, OJIiBellb.

3asdanns 1. Crocrepe:KeHHS PiSHUX TUIIB PO3BUTKY IPOPOCTKA.

Ilia mpoBeeHHSA eKCIIEPUMEHTY HeoOXiJHO oO0paTu sKicHe HaciHHA.
BusmaumMo 1oro 3saBAgKu JOCIiLYy, 3alpOIOHOBAHOMY B THKHI 26
(c. 205). HacigHsa, 110 OmyCcTHJIOCA, IIPOMHEMO YMCTOIO0 BOJOIO Ta PO3Mi-
CTHMO B I'PYHTi: B éMHOCTi 1 — KBacoJto, B €MHOCTi 2 — KyKypyasy. Haci-
HUHY TOTPiOHO PO3TAIIOBYBATHU MOOJIM3Y CKJIAHOI CTIHKHU, 11100 6aUunTH, AK
HacimHa npopocrae. Heo0xigHo B Takuii croci6 mocaguTu 10 HaciHuH.
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Tema 3. EKCNMEPYMEHTYBAHHA

EkcnepriMeHT NoBrHEH 6yTK
OpraHi3oBaHWi NOAIGHUM YNHOM.
He 3a6yBaiiTe 3BON0OXKYBaTV EMHOCTI!

IIlonusa 3aHOTOBYITE 3BMiHU, AK1
BimOyBaroThCcsa (HallKpalre y BUTJIA-
i rpagivyHUX Mozesell — PUCYHKIB
abo ¢oro).

3aedanna 2. [locaiguTy MIBUI-

KicTbh 3pOCTaHHSA OPTaHiB ITAPOCTKY.

Ilounnatouun 3 TpPEeTHOrO [OHA

Jlo 3a6danns 1. ImicJsA  I[OYaTKy  eKCIePUMEHTY,

yepes3 JIeHb, JicTaBaTUMEMO IIO Ofi-

HOMY IIPOPOCTKY Ta JIiHINKOIO BU-

MiploBaTUMEMO AOBXKUHY MOT0 maroHa Ta KopeHd. IloBepraTtu BuMipaHuUi

IIPOPOCTOK Y EMHICTh He MOTPi0HO, 11100 He 3alIKOIUTH iHIITUM IPOPOCTKAM.
PesysnbraTy BuMiproBaHHA 3aHECeMO 10 TabJIHIIi.

JeHb

eKCrepUMeHTy Po3mip naroHa Po3mip KopeHs 306paxeHHs

1

3

5

3aedannsa 3. AHaIi3 OTPUMAHUX Y XOJi eKCIIePUMEHTY TaHUX.

IToOynyemo rpagik 3amexHOCTI PpO3Mipy KOPEeHiB Ta maroHiB Bif uacy,
110 MUHYB.

BuszaunmMo MIBHIKICTH 3POCTAHHS KOPEHIB Ta IaroHiB, CKOPUCTABIINCH
dopmyJI0I0:

v=1:t,

Ie V — IIBUAKICTH 3pOCTAHHS, B CM/00Y;

1 — moB:xkuHA opraHa apoCcTKa, B CM;

t — uac 3pocranusa, B 1o0ax.

3asdanns 4. Buius BoJIOTOCTI I'PYHTY Ha PO3BUTOK IMPOPOCTKA.
3amnponoHyiiTe eKCIePUMEHT, ¥ AKOMY MOJKHA CIIOCTEPEITH BarKJINBIiCTH
BOJU JIJIs 3POCTAHHSA IIPOPOCTKA.

Bucnoeox. OnuliriTh, K 3MiHIOETHCA ITBUAKICTH 3POCTaHHA KODPEHiB
Ta IaroHiB HiJ] Yac 3pOCTaHHSA MIPOPOCTKA POCIUHM.
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= OnaHyiime noHamms =
E MpopocToK LLBnakicTb 3pocTaHHA E
= HapsemHuin Ta nig3emMHMIA TN NPOPOCTaHHA HaCiHHA =
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MumaxHa 0nAa 3akpinneHHA mamepiany

1. ITpopoCTOK POCIUHY CKJIAJAETHCA 3 TAKUX YACTUH
A cim’agoui b 3apomox i obosi0HKA
B Kopiab Ta mariu I' smucrru

2. Posb ciMm’samosiet y mapocTIii KBacoJri
A migTpuMaHHS y IpocTOpi

b morimHAHHS PEYOBUHU 3 IPYHTY

B 36epekeHHA MOKUBHUX PEUOBUH

I' porocunTes

3. BumukyiiTe B MOCJIiTOBHOCTI BaXKJIMBOCTL OCHOBHI YMHHUKM, HE00-
XifHi HaciHWHI Ta MPOPOCTKY Ha IEepIINX eTanax po3BUTKY. IloAcHITH oT-
pUMaHy BiIHOCHY ITKAaJy.

4. 3po0iTh IpUIyIleHHA, YoMy cTebJia y Ipo-
pocTKiB Ha (ororpadii, HaBeJeHUX HA PHUCYH-
Ky, Taki moBri. fAKuii YMHHMK BILIMHYB Ha IX
3pocTaHHA?

5. IlosacHiTh, uyomy dQopmyna, AKYy MH
BHUKOPHUCTOBYBAJU Yy IPAKTHUUYHIA YaCTUHI IJd

BUBHAUEHHA INIBUAKOCTI 3POCTaHHA IIPOPOCT-

Ka, moAi0Ha [0 BU3HAUEHHA IIBUAKOCTI PYXY
monuHn? Mo numanna 4

Temu 01151 062080peHHA | BUKOHAHHA

® Yowmy JfoAvHA BUBUAE IPOPOCTAHHA TA POSBUTOK POCJIUH?

® Yomy HaciHHS rOPOAHIX POCIMH BUCAIKYIOTH Y PisHUM yac?
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TeopemuqHa yacmuHa

BigKpuTTA KNiTUHN

BigxpurTta kiaituay Bigoyaocsa B 1665 porli 3aBAAKY SOCJIiTY BULATHOTO
aHriiicbKkoro BueHoro Pob6epra I'yka. Bin OyB (isukoM i 3aiiMmaBcs BHOCKOHA-
JIEHHAM BUMipIOBAJILHUX IpuaazaiB (bapomerpa, TepMmoMeTpa Toiro). Takok
I'yk cTBOpUWB CBilf BapiaHT MIKpOCKOIIA, KOHCTPYKIIiI0 AKOTO B 3arajJbHUX
pricax BUKOPHUCTOBYIOTH i B CyJacHUX IIpPUIajgax. Y TiM, 3a Cy4YaCHUMHU Mip-
Kamu, MiKpockon I'yka OyB IOBOJI cIa0KUM: BiH maBaB Jinille 301JIbIIEeHHS
y 30 pasiB. I'yka mikaBusa He OyI0Ba POCIUH, a TOCTiIKEeHHA BJIACTUBOCTEH
MaTrepianiB. BiH 3asHaumB, 10 KOPOK BiJ MIAINKN (AKUUA BUTOTOBJIAIOTH
i3 poCJIMHHOTO MaTepiany) IaaBae Ha moBepxHi Boau. IIlo Tpumae KOpPOK
Ha mmoBepxHi? 'octpum sesom I'yK 3po0MB TOHKI 3pisu I[bOT0O MaTepianxy Ta
po3riAnyB ixX mix 30inbpmenaam. Te, 10 BiH mobaunB, HaBeJEHO HA PUCYHKY.
Bin mobaunB uapyHKu, 3amoBHeHi moBiTpaM. CaMe iX BiH Ha3BaB KJIiTHHAMH.

I'vk me craBuB mepen co00I0 3aBJaHHA BUBUYEHHS MiKPOCKOIIiUHOI
OyzmoBu pocauH. AJie caMe HOTro Ipalis cTaja MOIIITOBXOM JJIA BUKOPUCTAaH-
HSI MiKPOCKOIMIII B JOCTIIKEeHHAX KUBUX OPTaHi3MiB.

PobepT YK yaockoHanmBe MiKpoCKor, 3a 4OMOMOrOt0 AKOro 3po6us 6arato BiAKPUTTIB.
OfHWM i3 HUX CTano BiAKPUTTA KNiTMHU. PucyHok lNyKa, ae 306paxxeHo,
o came BiH No6aumB Ha 3pi3i KOpKa, NoKa3aHoO NpaBopyy
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IIuTanHa Ipo BIacTUBICTh MaTepiasy BUpillleHe: caMe IIOBIiTpA Hamae
KOPKOBi maBydocTi. Ajie uM yci KJIITHHY HaraayoTh MOPOKHI KOoMipKu?
3BicHo, Hi. KaitTuna — 11e He Jjuine 000JI0OHKA.

KniTnHa — ocHoOBa XUTTA

Bu 3maerTe, 1110 BCi KUBi opraniamMu cKJIaga0ThCA 3 KIiTuH. KaiTuam —
Ile VHiBepcaJIbHi IIerINHKY, 3 AKUX 3i0paHe I TiJI0 pOCINHMY, i Ballle BJacHe
rizo. KiaiTuuu € gyKe pisHOMaHiTHUMMU, aje ycdA KiJbKiCTh iX Pi3HOBUIIB
OB’ A3aHAa 3i 3MiHAMU THX CaMUX CKJIQJOBUX KJIiTWHH. B misomy y cxkaami
KJIITUHE MOJKHA BHUIIJIUTH TPHU TOJOBHUX CKJIAJHUKK: IOBEPXHEBUM
amapar; HaoiBpPiAKUH KJIITUHHUN YMiCT; CXOBUIIE CIIaAKOBOI iH(opMmaIrii.

Y KJaiTHHAX TBapUH, POCJNH Ta 0araThoX iHINTNX OPraHi3MiB CXOBHUIIEM
cnaakoBoi imgopmallii € KiIiTuHHEe gapo. A B 0aKTepili MOJIEKYJIH, IO €
HOCiAMUY cIIafKOoBOI iH()opMaIlii, po3TalIOBYIOTHCA IPOCTO B HAIIIBPIAKOMY
KJITUHHOMY BMiCTi.

IleranpHile Bu BuBUaTuMere O0ynoBy KJiTuH misuimnre. Ile BinbyBaTu-
MeThCA Ha YPoKax 0i0JIorii — HayKu IIpo :KuBe. 3apas Ha IPUKJIaLl POCINH
MU BIEBHUMOCS, IO KJIiTHHHA Oy/I0Ba € He BUMIAAKOBOIO i BigzoOpaskae mpu-
CTOCYBAHHSA OPraHi3MiB 0 CBOT'0O CIIOCO0Y MKUTTH.

0co6nNBOCTi POCANHHMX KNITUH

Mu B:ke 00TOBOpIOBAJNIM, IO HA3EeMHI POCJIMHN MENIKAIOTh Ha MeXi
JIBOX PiBHMX 3a CBOIMHU BJIACTUBOCTAMU CEpPENOBUII: I'PYHTY, e € BoJa Ta
MiHepaJibHI peuoBUHU, Ta IOBITPsA, Ie € cBiTsi0. Pocimvuam 3a3Buuail He
MMOTPiOHO PYIIUTH 3 MicIld, AK TBapWHAM, ajie IM Ba)KJWBO IIiITPUMYyBa-
T ()OPMY CBOTO Tijla. ¥ IILOMY JOIOMATA€E BasKJIMBA OCOOJMBICTH KJITHH
POCJIVH: HASABHICTD MIiITHUX KJITUHHUX CTiHOK.

IloBepHiThCa mo mamionka Pobepra I'yvka. Hacnpasai BiH He mobaumB
caMUX KJIITHH, BiH BifKpuB Juiie KaiTuHHI crinku! Came Tomy I'yK HasBaB
rnmobaueHe «KJIITUHAMU» — «KOMipKaMU».

KnitTuam Kopka € MepTBMMH He JIAINEe B TOMY 3pasKy, SKHUHA
I'yvk mir micratm 3 naamiku. BoHM € MepTBUMH BiKe y caMiii pocyuHi!
Kopok BUroTOBIAIOTH 3 MOBEePXHEBUX IMapiB JepeBa, IO IMOMINPeHEe
B IliBmenHo-3axiguiii €Bpomi — KoOpKoBOro ayba, 0Jm3bKOro poamua
HaIoro ayba ueperruaroro. Big Hamoro ngy6a KOpKOBUII Bipi3HSETH-
cA TUM, IO 30BHIIMHi#N map, KUl poOUTH cTOBOYp Ayba 3MOpPIIKYyBa-
TUM, Y HbBOTO TOBCTimui Ta Mimuimwuii. 3 gepeBa pas3 y KiJbKa POKiB
3piBarTh KOPY i BUKOPUCTOBYIOTH AJA PiBHMUX IMOTped — IepIn 3a Bce,
11100 3aKOPKOBYBAaTHU ILIAIIKH.
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[ly6 KopKoBWIA: 3aranbHWI BUA fepeBa; CTOBOYp 3i 3pi3aHM KOPKOBMM LLIAPOM
Ta NJ1acTh 3HATOrO KOPKa, AKi 6yayTb BUKOPUCTaHI 417 3aKOPKOBYBaHHA MAALLIOK

AK pyHKLUiA BNnnBae Ha 6yaoBy?

Ha 3pisi aucTka BUAHO KJIITMHU pisHOro KoJubopy. IIposopi kaiTuauI
Ha MOBEPXHi BiAMEKOBYIOTh TiJIO BiJ] HABKOJIMUIIIHBOTO cepeloBuIa. BoHu
ITiJTFHO IPUTHUCHYTI OJHA 10 OAHOI Ta IPOIIYCKAIOTh CBiTJIO 10 TUX KJITHH,
110 (OTOCUHTE3YIOTh. AJie IOTPiOHO MAaTH MOKJIMBICTH IMOTJIMHATH PEYO-
BUHU i3 30BHIITHBOTO cepemoBuima. I[asa 1mboro 3sum3y IPUCYTHI OTBOPH,
OTOUEeHi creriaJbHUMU KJIiTuHaMu. BoHN pearyoTh Ha HasABHICTD CBiTJIa
«BUPIIIYIOTH» , BITUMHATH OTBip, III0 BeJle B CepPeInHYy JINCTA, YU Hi.

Kaituan seneHol M’saKoTi, gKi 3AiACHIOIOTH (POTOCHHTE3, HEIILJILHO
posTaIiioBaHi BcepeanHi JHUCTKA.

Hacmigxkom BigMiHHOCTEI MiK YacTMHAMM Tijla POCIUH € IIoTpeba
Yy TPaHCIIOPTi peuoBUH MixK HuMU. [ 1IbOro BUMHMKAE IIPOBiJHA CHUCTe-
Ma 3 MiKpocKomiuHuX Tpyoouok. Ilo meAKux i3 HUX Boja 3 MiHepaJIbHUMU
COJIIMHU PYXa€ThCS A0 JUCTKIB, Je PIBHOMIPHO POBIOALIAETHCI MEPEIKEIO
KusoK. 1li TpyOouKYu yTBOpEeHI MEPTBUMHU KJIITUHAMU.

Iamui Tum TpyOOUYOK Hece YTBOPEHI MOMKMBHI PEYOBMHU IO MiCIlh iX
BUKOPHUCTAHHA a60 30epiraHHA. IXHI KJIITHHEN 3aIMIIAOTHCH KUBUMH,
Xoua OLIBIIICTh CKIAHUKIB ¥ HUX 3HUKAE.

Yu € woch cninbHe B UMxX Tpy6onpoBogis?
QioneToBUM KONIbOPOM Ha 3pi3i nncTa
NOKa3aHO MeXaHiuHi KNiTUHW, Wo NigTPUMyIOTb
NpPoBigHI Tpy6ouKM
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TpybOouka € J1aMKOI0, il moTpioHo 3mimauTu. IloguBiTheA, K OYAYIOTH
Tpy6omposin. Moro sminaoi0TH omopaMu. Tak caMo BHAOBMKEHI MexaHid-
Hi BOJIOKHA OOIJIiTAIOTh POCTUHHUI TPYOOIIPOBiA Ta 3MiIlHIOIOTE fioro. I mi
BOJIOKHA Yy JINCTKAaX JKUBi, a 0ch ¥ cTe0JIi MepTBi!

Buxoauth Tak, 1110 B Ha3eMHIX POCJINH 0araTopiuHi opranu 31e0iIbIIo-
I'0 CKJIaJal0ThCA 3 MePTBUX KJIITUH. [le poOuTh iXHi yacTUHU Tijla MiITHUMUT
Ta CTIHKUMU 0 VIIKOIKEHb.

Ha wmikpompenaparax opraHiB poOCJMH MM HaidacTiiie mobauymMo
KJITUHU OKpyrauMu. Aje Iie He 3aBXKIM BimoOpaskae peasbHY (opMy
KJaiTuHu. JKIIo momepevyHo mepepisatu TpyoKy, Mu mobauumo KoJo. Came
TaK BUTJIAJAIOTE i IepepisaHi TPaHCIOPTHI TPYOOUKH.

\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///
lonoeHi 0ymku

Iy,

® Vci »KuBi opraHisMu CKJIALAIOTHLC 3 KJIITHH.

® DByngoBa KJIiTMHMN B3ajIe;KHUTh Bin (QYHKINI, SKy BOHA
BUKOHYE.

® B riyi HazeMHUX POCJIMH 0araTopiuHi opranu mepeBaykHo
CKJIAZAIOTHCSA 3 MEPTBUX KJIITUH
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lNpakmu4yHa yacmuHa

DocnipkeHHA MiKpocKoniyHOi 6ya0BY POCAVH

Ilnss HaseMHHX pOCJIUH OJHi€I0 3 HAWBAXKJIMUBIMIUX mpoOIeM €
30epiramHs Boau. [[Jid 11b0r0 BOHM YTBOPIOIOTH PiBHOMAHITHI HIPUCTOCYBaHHA,
SAK1 MOKHA ITO0AUUTH I MiKPOCKOIIOM. ¥ AeSIKHX POCIUNH, K, HaIIPUKJIA]
Y XBOMHUX, JHCTKU BKPUTiI TOBCTHM IIIapoM BOCKY. BiH He mae Boji BuIia-
poByBatucs. B iHINIUX, SK-0T y repaHi Ta ceHmoJii (kiMmHaTHOI (hianKm), Bif
BUTIAPOBYBAHHS BOJU 3aXWUIA€ OMYIIIeHHA. A IesdKi pocaIuHM 3MaTHI Beepe-
IVHI JINCTA HAKOIMYYBATHU BOAY, AK ajoe abo Kpacy.ia. [lomuBumocs Ha HUX.

Mema po6omu: POSTIAHYTH NPUCTOCYBAHHA POCJIUH 10 30epiraHHA
BOJIU.

Mamepian ma 06na0HanHA: MIKDOCKOII, DOCJIMHY Ir'epaHi, ajgoe, riaxa
COCHU, IOCTifiHI ab0 TMMYAacoBi mpemapaTy 3pisiB XBOI COCHU Ta JUCTKiB
ajioe, IMIKipOYKM IrepaHi.
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3aedannsn 1. [JocrimkeHHA HAsSBHOCTI BOCKOBOI'O IIapy HAa JHUCTKAaX
POCJIUH.

¥ pocanH, 1110 MaIOTh IIIap BOCKY HA IIOBEPXHI INCTKiB, BOHU IJIaIeHbKi
ta 0ucKyui. [Ilap moske 6yTu TOHKUM (AK y ribicKyca) abo gyKe TOBCTUM
(ax B ajoe). IlommBuMOCA Ha 3pPyYHOMY O0’€KTi HOCHim:KeHHS — XBOi
COCHU.

Posrnanemo mix Mikpockomom mocTiviHuit mpenapart. Ilpum #ioro
BUTOTOBJIEHHI 3pi3 OyB 3aKOHCEPBOBAHWH TaKUM YMHOM, 100 30epiraTu-
Cs IMIPOTATOM TPUBAJIOTO Yacy. BocKoBmii miap Ha 3pisi XxBoiHKU 3abapgJre-
HUM YepBOHUM KOJbOPOM. 3aBAAKMU HOMY pocjuHa 30epirae BoAy Ta Mae
OJIMCKYYy XBOIO.

Jlo 3ae0anns 1

3aedanns 2. [locmimKeHHA HAABHOCTI OMYIIIeHHA HA JIUCTKAX POCJIUH.

OnyIiieHHA Bigirpae poJib, mOAiOHY 4O BOCKOBOTO miapy. TopKHiTHCA
guctka repani. Bim m’akuit. KiniTuHN mMKipoyKwu, 10 BKPUBAE JIMCTKH,
MAaloTh BUIIMHAHHA — BOPCUHKH.

Ina mocaifKeHHA MOKHA BUKOPUCTATH THMYAcOBMil mpemapart. Moro
BUTOTOBJIAIOTH 0€3T0OCEPEeAHBO TEPe] MOCJIiKEeHHAM Ta BUKOPHUCTOBYIOTH
ofHOPas30Bo. /1 Bac 10ro BUTOTOBUTH YUUTENHb a00 yUUTEIbKa, ajie B Mali-

o 3aedanns 2
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OyTHHROMY BU HaBUHUTECh poOUTH Iie caMocTiiHo. Ha mpemnapari mKipoukn
BUHI BOPDCUHKH, IKi MU BiguyBaJu HA OJOTUK.

3aedannsa 3. JlocrmigsKkeHHS HAABHOCTI B JKUCTKY YaCTUHU, IO
HAKOIIMYYE BOJY.

Ime ogHe mpucTOCYBaHHA — HaKONWYeHHA Boau. 1le MosxHA mobaunTu
Ha TMMYacoBOMY IIpemapari 3pidy jaumcTKa ajgoe. BumaHo, 1o mim mrapom
3eJIeHUX KJIITUH, 3JaTHUX 10 (DOTOCHMHTE3Y, PO3TAIIIOBaHi BEJIMKi IIPo30pi
KaitTuau. CaMe BOHU BUKOHYIOTH (DYHKI[i}0 HAKOITMYEHHA BOJIU.

Ho 3a6danns 3

Bucnoeox. 3pobits cxemy «IIpumcrocyBaHHA poCaWH 10 30epiraHHA
BOJY B OpPTraHi3Mi».
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NMumanHHs 0nA 3aKkpinneHHA mamepiany

1. VY ckaax xaituau pocaud HE Bxoguth

A moBepxHeBUIi anmapar

b pigkuit KIITUHHUN yMicT

B xopcTka 000JI0HKA CIIAZKOBOTO MaTepiaay
I' cxoBumie cnagkoBoi iH(opmaIlrii
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2. ITpusnauenHA TPOBiTHOI crucTeMu («TPYOOIIPOBOIIBY ) ¥ OY/I0Bi pOCTHUH
A BigMesKOBYBaHHSA BiJl HABKOJUIIIHLOT'O CePeSOBUIIA

b TpancnmopTyBaHHA BOAU Ta iHIIINX PEUOBUH

B miaTpumKa Tijsia pocJMHU Y TPOCTOPL

I' TpancmopTyBaHHA CIagKOBOI iH(opMaIii

3. Ilna 30epiranHa TBepAMX CUPiB IX i330BHI BKPHMBAIOTH BOCKOBUM
mapoM. SIK MOXKHA MOACHUTHU POJIb IIBOT0 IIapy HAa OCHOBi 3100yTUX 3HAHB

IIPO POJIb BOCKY B POCJIUH?

4. Yomy KJIITUHH KOpPeHS TpaB’ SHUCTOI PpOCJMHM HaHUacTiIe
0e30apBHi, a KJIiTUHYN MaroHa — 3eJeHi?

5. YoMy B TPOMmMiYHUX POCJIUH, II[O0 3POCTAIOTh Y AYKE 3BOJIOKEHOMY
cepeoBUIIi, Ha MIOBEPXHi YaCTO TeK € BOCKOBUM mm1ap?

Temu 014 062080peHHs | BUKOHAHHSA

® CopoeKTyiiTe (pismuHy MOAEH IPOBIAHOI CUCTEMH y POCJIMH.



YUHHUKN
Tuoxicdenov 29 CEPE[IOBMLLA

KNS.karazin.ua/5_IV_i/

Teopemuy4yHa YyacmuHa

3emMmHa Mmo3aika

Y aBiTh c00i HaITY IIJIaHETY, Ha AKY XTOCh IUBUTHCA 300KY... HacKinbKku
PiBHOMAHITHUM € Te, IIT0 MOKHAa To0aYnTH Ha i1 moBepxHi! Asle yomy came Ha
IeAKUX il JiasgHKaX Po3TaIlloBaHi TPOIivuHi Jricu, a Ha IeIKUX — ITyCTeJi?
Ilech BiTep KoJuIlle CTEIIOBi TpaBu, a Jech BiH Juille 06ayBae 3ajiefieHiie
KaMiHHA... ¥ TiBOAHOMY CBiTi B OZHUX MiCIIAX cepel KopaJsioBUX pudiB
BUPYE KUTTH, a B iHITUX pO3TaIIOBaHi MaiKe I030aBJIeH] JKUTTA BeJIUYe3HL
00’emu Bonu. Bin uoro e 3ajiexXuTn?

3eMHa mo3aika. TyT noKasaHi nuwe geAki Knacu eKocucTtem, ane i 3 umx npuknagis
3PO3YMIfO, HACKINIbKM Pi3HOMaHITHa Hala nnaHeTa. Ane Wo came BU3Havae
po3TallyBaHHA eKOCMCTeM Ha NOBepPXHi 3emni?
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IIuranua, AKe MU 3aJaJiu, PO3IJISALae HayKa eKOJIOTifdA, AKa BUBYAE
BiJHOCHHU »KMBUX CHCTEM 3 X cepenoBuireM. Piu y Tim, 1110 sK1Bi opraHismu
HEpPO3PUBHO IIOB’sI3aHi 3i CBOIM cepeloBUINEM, YTBOPIOIOTh 3 HUM €IHICTh.
€IHiCThL JKUMBUX OPraHi3MiB 3 iX cepegoBHUIIEM Mae Ha3BYy ekocucremu. Ha
cxeMi, 3 AKO0I MU ImouaJjy, I0Ka3aHo K1JIbKa BeJINKIX KJIaciB eKocucTeM Ha-
101 IIJTaHeTH.

Ha macTts, ekoJioris B:ke 0araTo sHae Ipo MPUYUHY, M0 3YMOBJIIOIOTH
posTalryBaHHA OpPraHisMiB, a Aelrno B:Ke 3HaeTe i Bu. Hanpukianm, BaMm yixe
BiZloMO, 1110 Ha PO3BUTOK POCJIMH HAWO1IbIITII BILINB MAIOTh TeMIIepaTypa Ta
BOJIOTiCTh, a TAKOK, II10 AJIA POCTY POCJMH HeoOXiJHe CBiT/IO Ta MiHepaJIbHi
Mmo:KuBHI peuoBuHU. Came IIi YMHHUKH € HANBaKJIUBIIIMMU NTPUUYNHAMU
PiBHOMAHITTA eKOCUCTEM Ha SeMJIi.

Temneparypa Ta KinbKictb onagis

Ilounemo 3 mpocToro mpHKJany. UMM BUKJMKAHI BiAMiHHOCTI Mix
ImycTeJieto Ta Tporiuaum Jricom? I[o peui, TaKuii Jic HA3UBAIOTD « JOIIOBUM » .
Yomy?

MNycTena Ta TponiyHUM fic... Ym BOHM Bigpi3HATbCA?

3po3yMino: pidHUIA B KiJIBKOCTI BOAM, AKa AOCTYHHA AJA POCJMH.
Ho1ioBuil TpomiuHU Jiic Ha3MBaIlOTh TaK TOMY, III0 B HbOMY JOIIl MOXKE
utu mogusa. PocamHaMm He moTpidHO 30epiratu BoAy. ¥ TeIJIOMY Ta BO-
JIOTOMY KJiMaTi Mu 0aumMo clIpaB:kKHE OysaHHA pocauH. Ha Bigmimy Bifg
HUX, HEUUCJEHHI IIyCTeJbHI POCIMHHU MAalOTh 30epiratu KoKHY KpAaIlIio
BOJU...

Ilorkaskemo, AKi TeMIepaTypm Ta KiJBKOCTi OIIaIiB € XapaKTePHUMU
JUIA PiBHUX KJIaciB eKOCUCTEM.
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Ha cyxozoni Tn eKocnctem BU3HAYAETLCA MepPEBAXKHO TEMMNEPATYPOIO
Ta KiNbKiCTIO onagis

Tenep 3po3ymisio, BiJf 4OTO 3aJIeKUTh, KA caMe YacTHWHA ¥ KpaiHu’
3aiiHATa JicoM, a gKa — crenom! JlucromamgHuii Jic pO3BUBAETHCSI TaM,
Jle BOAUW NOCTATHBHO JIJIs PO3BUTKY JEPEB, a CTEIl iCHYe TaM, e BOAU MOKe
OpaxyBaTtu. IHOZI B cTemy MoOKe BHUIIQJATHU CTiJIBKM caMe OIaJiB, CKiJb-
KU i y mycreai. YTiM, cTenu iCHYIOTh y OiJIBIN CIIEKOTHUX Miciax. Bu
mam’siTaeTe, IO IiABUIIEHHS TeMIEepaTypu IPHUCKOPIOE BUIAPOBYBaHHA
Bonu (TrkaeHb 21, ¢. 167)? BunmapoByBaHHA BOAM Y ITPOXOJIOAHUX YMOBaX,
y JIici, BimOyBaeThCs MOBiJIbHIiIIIE, i /I POoCauH ii 3aanuIIaeThea OiabIie.

CBiTNO Ta MiHepanbHi pe4oBNHN

Ao Mu mepenemMo i3 CyxXomoay OO0 OKeaHy, TO OIIMHUMOCSA HiOMUTO
B iHmomy cBiTi. TyT pisHUITIO Mi’K PiBHMMU €KOCHUCTeMaMU He IOACHUII
TeMIepaTypoio Ta KimbkicTio Bogu. Ha HacTynHuX QoTorpadisx moxasami
TIIAHKY OKeaHy, 1110 MOKYTh MaTH OJHAKOBY TeMuepaTypy. Boau, 3BicHo,
JOCTATHBO i TaM, 1 TaM.

Pisuuma — vy KigbkocTi MiHepanabHuUX pedoBuH. JHuBi icToTm
BiIKPHUTOrO OKeaHy 3 YacOM B3arMHYTbL i OIMyCTATHCSI Ha OHO, Ha TJINOH-
HY B KijJbKa KimomerpiB. Tam, Ha OHi, JoCTaTHHO MiHEpaJbHUX PEUOBHH,
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sAKi moTpibHI pocauHam, ajse TaM TeMHO. Ha moBepxHi € cBiTJo, ane... He
BUCTA4Ya€ MiHEPAJBHOTO KUBJIEHHA AJIS POCJIUH.

BigKpuTunii oKeaH Ta KopanoBuii pud BigpPisHATLCA He MeHLUe,
HiX NycTena Ta TponivyHun fic... Yomy?

[IHO oKeaHy Ha rMnbKHI y KinbKa KinlomeTpis... Te, WO MOXe 34aBaTUCA POCIMHAMU, —
Hacnpasgi Taki TBAPUHW. POCAMHM B LibOMY LLAQPCTBi TEMPABM iCHYBaTU HE MOXYTb

Kopainosi pudu po3BuBaioThCA Ha HeBeJUKiN rambuHi, HegaleKo Bifg
OeperiB. Bozma Hece i3 cyxomoay HeoOXigHI pocarHAM MiHepaJabHI PEUYOBHU-
HU, a MEePTBi OpraHiaMu He BCTUTAIOTh 3aHYpPUTHCA B miTbMy. Tomy Tam
BUPYE KUTTH.

HocnipxeHHA YMHHUKIB cepepoBULYa

Mu BcTaHOBUJIM, IO PO3TAIIyBAaHHA EKOCHCTeM HA CYXOJOJi Ta
B OKeaHi BM3HAUAETHCA PiSHUMU UYMHHHUKAMHU. [[JId KHUTTA Ha CYyXOmOJIi
BaXKJUBIMINMU € TeMIepaTypa Ta KiJbKicTh oIajaiB, a B OKeaHi — CBiT-
JIO Ta MiHepaJIbHi peuoBUHU, MOTPiOHI pocamHaM. ¥YTiM, Ile JajieKo He BCi
ynHHUKKA. Hanpukiaanm, y creny Ajsa GiJbIIIOCTi POCJUH CBiTJIa HOCTATHBO,
a B JIici IeAKWM POCJIMHAM MOT0 MOYKe He BUCTauaTH. 3rajjaiTe: II03aMUHY-
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Jgoro TuKHA (¢. 209) Mu 06roBOPIOBAJIH, III0 Il TYCTUM TiJIIAM SAJIUHU HE
BHUCTAYAa€E CBiTJIa iHIIIMM POCJITHAM.

Ax mocaimKyoTh Te, mpo 110 Mmu posnoBizanu? Ilepin 3a Bce, 3aBAAKN
cIocTepekeHHAM. AJle MicJId TOTO K CIIOCTePEesKeHHS T03BOJIUIN BUCYHYTH
sAKich rimoresu, iX mepeBipsAIOTh B eKclnepuMeHTax. Hanpukian, o6 Bu-
3HAUUTH, HecTaua SKUX MiHepaJbHUX PEUOBUH 00MEKY€E PO3BUTOK OKeaH-
CbKUX POCJINH, Y BOAY JI0AAal0Th Pi3HI PEUOBUHU, a MOTiM BUMIipIOIOThH, AK
BiJl I[bOT'0 3MiHIOETHCS KiJIbKiCTh BOLOPOCTEH.

Lia ekcneprmeHTanbHa yCTaHOBKa [O3BOJIAE BUBUNTY, AK HA 3POCTaHHA AepeB
BM/IMBAE OOMEXeHHA KinbKocTi onafis. Bu po3ymieTe, yomy Ha npaBomy 6oui
Xonobu ana BOAW pO3TalloBaHi BULLE, HixXK Ha liBoMy?
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® ExoJsioria BuMBYa€e BiTHOCHMHM JKHUBUX CHCTEM 3 IX
CepeloBUIIEM.

® Ha nosepxui 3emui posramioBaHi pisHi €KOCHCTEMH.
Exocucrema — 11e €IHiCTL OPraHisaMiB Ta iX cepenoBHUIIA.

® PosranryBaHHA eKOCHUCTEM TOBEPXHEI0 3eMJIi BUBHAYAIOTh
YNHHUKU CEPEJOBUIIIA.

® JlnA *KUTTA HA CYXOMO0Ji BaXKJIUBIINIMMU YUHHUKAMU €
TeMIepaTypa Ta KiJIbKiCTh OIlaziB, a B OKeaHi — CBiTJIO Ta
MiHepaJIbHi peYOBMHU, OTPiOHI pocmHAM.

SV TR
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® BmiyB YMHHHKIB Ha OpraHi3aMu BUBYAIOTh 3aBAAKU CIIO-
CTEPe)KeHHAM Ta eKCIIePUMeHTaM.
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Mpakmu4yHa yacmuHa

AK YMHHUKN cepeaoBULLA BNINBAIOTb HAa NOBEAIHKY TBapUH?

Mu obropopuau [JedAKi HaWBaKJIMBIIII UYMHHUKKA CepemoBHUIIA
i posriaaHynaM, SAK BOHM BH3HAYAIOTh pPO3TAIIyBAHHA EKOCHCTEeM Ha
deMHill moBepxHi. Tak, pisHi MmicHa Ha HaIIil IJaaHeTi BiApi3HAIOTHCA
3a XapaKTepHUMHN 3HAUeHHAMH UYMHHUKIB cepemoBuina. AJie 3MiHM ITHX
YMHHUKIB MOXKHAa CcIIOCTepiraTtm I Ha He3HauHUX Biacramax. IlapocTox
TATHEeTbCA B OiK cBiTiia. KopiHb pospocTaeThbcd y TOMY HAIPAMKY, e
B I'PYHTI OiJIbIlIe BOAM Ta MOTPiOHMX POCIMHI PEUOBUH.

A rtBapunu? BoHU TEXK 00MparOTh AyA cebe CIIPUATIUBIIIL YMOBH.

o 3a60anns 1

Bukonanusa poboTu Mae BifOyBaTHCA ¥ IIPHU-
cyTHOCTi Buurtend (BuuTeabku). Buronyiite
mpaBuia 0e3MeKu IIi yac podOTH 3 eJIeKTPUUHHU-
MU IpUIagamu!

Mema po6omu: nociaiguTtu, K 3MiHa BOJIO-
TOCTi Ta TeMIlepaTypH BILJIMBA€ Ha APiOHMX TBAa-
PUH I'PYHTY; BIIEBHUTUCA B Pi3BHOMAHITTI I'DYH-
TOBUX TBApUH.

Mamepian ma o061a0HAHHA: YCTAaHOBKA
IJIsi 300py I'PYHTOBUX TBapuH (IITAaTUB, Jii-
Ka, CiTKa, eJIeKTpUYHA JIaMIla PO3KapIOBaHHA
0u3bK0 40 Br, vamka Iletpi 3 hinbTpyBasbHUM
rmamepom), mpoba I'pyHTY, IITATUBHA YW IIPOCTAa
Jymna ado MiKpOCKOII.

3aeédannsa 1. 306ip OPiOHMX MeEIIKAHIIIB
I'PYHTY.

Bispmemo y mpupomHmMX ymMOBaxXx mIpoOy
IIyXKOT'0 I'PYHTY (EMHICTH 3aBOLNIBINIKY i3 CipHU-
KOBY KOpoOKy). ITomicTuMmo 1110 TIpO0Y Ha CiTKY
B yCTAHOBIIL AJyA 300py TBapuH. HeBenuka ua-
CTMHA T'PYHTY HPHU I[bOMY IIOCUILJIETHCS KPi3b
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ciTry; il MmoskHa Oyme mpuOpaTu. YBIMKHEMO eJIeKTPUUHY JaMITy Tak, 1100
BOHA HarpiBaja Ta migcymryBasa mpo0Oy. Ilig sifikoio posmicTumMo UamiKy
IleTpi 3 Bostorum (hiJbTPYBAJILHUM IIAIIEPOM.

Yepes peakuii yac (0,113bKO IiB roAnHN) Ha (QiIbTPYBAJIBHOMY Hamepi
30epeThbed IMeBHA KiJIbKICTh I'PYHTOBUX 0e3XpebeTHUX — KJIIIIiB, KOMax Ta
iXHiX JUYMHOK, 4epBiB, OaraToHi*KOK ToIo. YoMy I'DYHTOBI TBApUHU PY-
xaroThed Bifg mamnu? fIKe sHaueHHA Ma€ Taka IIOBeiHKA IIUX TBAPUH?

3aedannsa 2. OuinKa pisHOMaHITTA APIOHUX I'PYHTOBUX TBApUH.

PosguBumocsa 3i0paHuMX TBapWH 3a OOMOMOrowo Jaynu (py4Hoi abo
IITAaTUBHOI) Y MiKPOCKOIIa 3 HEeBEJIUKUM 301JIBITEeHHAM, IO JO3BOJIAE J0-
CHiIKeHHsA y BigbuToMy CBiTJIi. 3aMaa0eMO0 IUX TBapUH. IKi BOHN MaiOTh
poamipu?

Ilicsa mocaimKeHHS MOBEPHITH 3aJUMIKK I'PYHTY Ta 3i0paHUX I'PYHTO-
BUX TBApPUH Y IPUPOIHE CEPEIOBUIIIE.

o 3aedannsa 2

Bucnoeox. Y BUrIAmi ommucy BKa)KiTh, AK BIJINBAIOTH 3MiHU BOJIO-
TOCTi Ta TeMmepaTypu Ha IOBEAIHKY ApiOHUX TBapuH I'pyHTY. IloACHITH
0COOJIMBOCTI PO3Mipy oTpuMaHuX TBapuH. IIpumycriTs, yoMy IIi TBapuHUI
pearyoTh Ha BUCYIITyBaHHSA 3pa3Ky I'PYHTY caMe TakK.
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MumaHHs Ona 3akpinneHHA mamepiany

1. ExoJioria — 1e Hayka

A 1TIpO 0XOPOHY HABKOJIUIIIHLOT'O CEPEIOBUIIA

b mpo 3abpynHeHHSA

B 110 BuBUae 3B’ A3KU JKUBUX CHUCTEM Ta iX CepeIOBUIIA
I' mpo HeKuBi CKJIamOBi cepemoBuUIia

2. YuHHUK, 1110 00MeXKY€e MTOMTUPEHHA POCINHHUX OPraHi3MiB y oKeaHi
A BMiCT MOKMBHUX PEUOBUH

b temmneparypa

B HaABHiCTH KHUCHIO

I' cBiTsO

3. fAxmit Tun ekocucrem OyJe MOINMMPEHUHN TaM, A€ CepeIHbOPiYHA
remueparypa Hrk4da Big 0 °C, a KigpKicTs omazis menma 3a 100 MM Ha pik?
Yomy Beymepeu HeBEJIHKiN KiJIBKOCTI omamiB B IMX eKOCHCTEeMax 0araTto
BOJAU Y BUTJIALL IBOAY?

4. 3a TpucTOCyBaHHAM [0 SAKWX UYNHHUKIB CEpeNOBUINlAa MOMKHA
BiIpi3HUTH ITyCTeJbHI Ta TPOMiUYHi pOCIUHN?

5. omroBuit uepB’AK Ha3BaHUU TaK, TOMY II[0 BUIIOB3A€ IIiJ] Uac AOITY
Ha IIOBEePXHI0. 3MiHa AKOr0 YMHHMKA I'DYHTOBOTO CE€PENOBUINA BUKJIUKAE
TaKy MOBEJIHKY?

Temu 0515 062080peHHA | BUKOHAHHA

® Bararo Jmofeit BUPONIYIOTh BIoMa PocjauHu y roprmukax. i pocau-
HU TOXONATH i3 PiBHUX THUIIIB €KOCUCTEM. SIK IOTJIAM 3a POCIMHOIO 3aJie-
JKUTD Bim miciia il moxomsKeHHa?
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TeopemuyHa YyacmuHa

[na yoro nisHaBaTy npupopay?

Bairte HaBuaHHA B 5-MYy KJ1aci HaOIMKAETHC 10 3aBePIIeHH . 3rajaire,
1110 BU BUBYAJIM IIbOTO poKYy. CromiBaeMocCs, 1110 Ballli yABJIEHHS ITPO TOBKO-
JINIITHIH CBIT Ta IIJIAXYW HOT0 JOCJiIKEeHHA CYyTTEBO 30araTuanCA.

IIporaArom HaBYaJIBLHOTO POKY MU OOTrOBOpIOBaNM, HAK MOXKHA
IOCTiM}KyBaTU TPUPOAY, O3HaMOMUIMCA i3 KJacu(piKyBaHHAM, BUMIipIO-
BaHHAM, CIIOCTEPEKEeHHIM, MOJEJTI0BAHHIM, eKCIIEPUMEeHTYBaHHAM... AJe
3K IJIA 9oro yce 1ie BmiTu? I[yida 4oro gocaigKyBaTu Ipuposy?

JIloguHa € HACTiZKOM PO3BUTKY sKMBOI IPUPOAU. «3a HAIIIMMU IIJICUN-
Ma» — PAI IOKOJIiHb HAIIIMX HPEeIKiB 3aBIOBXKKMN Maii:ke 4 MiIbApaM PO-
KiB, CKiZbKU HaJiuye icTopid sKuTTa Ha 3emui. BaraTo pasiB JaHITIOMKOK
HaIMX IPeJIKiB Mir ImepepBaTucs, ajfi;ke oMy 3arposKyBaJjo YuMaJjo Hebes-
nek. Ham posym BUHUK sIK 3aci® IPUCTOCOBYBAaHHS 0 3MiH y HAIIIOMY Ce-

pexoBUIIIi.

Hawwe manbyTHe 6yfe ay»ke HE3BUYHMM ISt HAaC. AKMM BOHO Oype —
MW TOYHO He 3HaEMO. AK MigrotyesaTnca go 3miH? Po3BMBaTK Hally 34aTHICTb PO3yMITH
NPUYMHHO-HACNIAKOBI NMAHLUIOXKKN Y nprpogi!
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3apas3 MU 10Ja€MO HOBi HeOe3meKu, IO 3arpoKyI0Th CAMOMY HAIIIO-
My iCHYBaHHIO. JIIOACTBO 3MiHIOBAJIOCA AY:Ke IIBUAKO. My HaBUMJINCS
BUKOPHCTOBYBATH pecypcH HAIOol ILJIaHeTH, aje MaiKe He BMieMO iX
3bepiratu. IIpoTsarom BaIIoro KUTTA BiJHOCUHU JIOACTBA i3 IIJIAHETOIO
IOKOPiHHO 3MiHATHCA; IK caMe — MU IIle He 3HaeEMO0. AJie MU 3HAEMO, II[0
BU CTaHeTe CBiKaMM BasKJIMBUX 3MiH. Baskamso, 11100 Bu PO3yMiJau, IO
BimOyBaeThcsA, Opaju yyacTh B YXBaJeHHI JOJIEHOCHUX PiIlleHb Ta B yTi-
JIeHH1 IX y JKUTTA.

Mu, moacTBO, MaeMO OYTH CHJIBHHUMM, i 3aCTOCOBYBATH HAIIY CHUJIY
i Hamri MOMKJIMBOCTI mJis TOTO, IMOO *KUTTA Ha 3eMJyi s0epiramocsa Ta
posBuBajocsa. Kouuch JdgaM 3maBajocs, IO Ipupoma 0Oe3moHHA, IO
MU MOXKeMO OpaTu B Hei Te, III0 HAM IIOTPiOHO, CKiJIbKM 3aBTOgHO. 3apas
3po3yMijio, II0 HaIla KamiOHicTh 3arpo:kye HaIIoMy icHyBamHIO. Mwu
oTpuMaJii 3eMJI0 Bif Hamux npeakiB. Hama niamera 3abesmeuye Harme
icuyBanusa. Temep Mmu MaeMo IepefaTH il HaIfagKaM Tak, 100 BOHU KUJIN
y KpaIoMy CBiTi, HiK M.

IIpuposuuui HayKu Hajau JIOAWHI MOTYTHIO CHJIY, aje, IMob Iid cuja
He pyiHyBaJja HaIll CBIiT, il cJIiJ BUKOPMCTOBYBATH BiJIIOBiZHO SO HAIIIMX
minaocTel. KopucHo 3amucanTucs, 1o caMe M1 MaeMO OXOPOHSATH.

AKi yiHHOCTi MM maemo 36epiraTn?

IITo sacayroBye mHa oxopony? Ilepir 3a Bce, — HemoBTopHe. IIlo €
HEIIOBTOPHUM ?

BinpiricTs mpegMeTiB pyYKOTBOPHOT'O CBITY MOJKHA BiTHOBUTHU YU BU-
roroBuTu 3aHOBO. Hampukiazn, mam nigpyunuk. II1o6 #oro ckomitoBaTu,

AKi 3 UNX 06’€EKTIB € HEMOBTOPHUMI?
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moTpibHi mamip, (apbu A IPYKY Ta meBHe yCTaTKyBaHHA. A UM MOXKHA
CKOIIitoBaTH umrayva?

3BicHO, OyAb-AKi ABa 00’€KTH 3aBXKIM UYNMOCH Bipi3HATUMYThCS
OIVH Bi 01HOTO, X04a 0 YHACJIIJOK BUIIaAKOBOCTi. Po3rigubTe Imijg Tymoro
IBi OMHAKOBI MOHETH, i BM HOMITHTE Pi3HHIII0O MiK HUMMN, IPHHANMHI
B po3TaIllyBaHHI HogpAnNMH. YTiM Ii BigAMiHHOCTI MAalOTh 3HAYECHHSI
xiba 110 AJIg caiguoro, AKUi PO3CJaiye KPUMiHAJILHY CIIpaBy, a0b0 AJIsA
KOJIEKI[iOHepa cTapoBUHHUX MOHeT. Ile — BumagkoBi ocobsmnBOCTi, BOHU
He € IJig Hac [MiHHIMHA.

Mpo Wo MOoXyTb CBIQUNTM BIiGMIHHOCTI Mi>K MOHETamu,
AKi MOXHa BCTaHOBUTY 3a JOMOMOrO0 fynu abo Mikpockona?

Imma piu — ocobymBoCTi ABOX JIofgell a00 ABOX POCTKiB IIIIEHMILI,
III0 BUPOCJHU 3 HaueOTO OMHAKOBUX 3epeH. KoKeH opraHiaM € HEIOBTOP-
HUM. SIKIIIO BW KOJUCH CHOiJKyBajgucs 3 OJM3HIOKAMH, TO 3HAETE, IO
BOHHM, XO0Ua I QyiKe CX0xKi MiK co0010, HACIIpaBIi BiApPi3HAITLCA OIHE
Bim omHoro. BoHum € impuBigyamsbHuUMU (Bif JIATUHCHBKOTO «HEIOIiJb-
HUli»). IHAMBigyaJdpHicTh BIACTUBA He JININE JIOAAM, a ¥ yCiM KUBUM
opraHismam.

Koxxna qroquHa € HermoBTOpHOI0. MosKe, BU Uy KOJIUCH, ITI0 pa3oM 3i
cMepTIo JIoAMHY ruHe 1miauii cBiT? Ile He mpocTo KpacuBi cjioBa, y IEBHOMY
ceHCi — me icTuHA. BHYTPIIIHINA ¢BiT KOKHOIO 3 HAC € CBOEPiAHMM i Hemo-
BrOopHUM. CaMe TOMY JIOJChbKe *KUTTS Oe3IlinHe.

Hesaki wHemepeciuHi Jrogu HamiJeHi TaJlaHTOM BHUPa’KaTH CBOIO
HEMOBTOPHY iHAMBIAYAJNbHICTD Y IPeAMeTax, 110 BUXOAATH 3-IiJ] IXHiX PYK.
Butsip cnmpaB:KHBOr0O MaiicTpa BiZpidHAETbCA BiJf BUpOOy peMicHUKa came
THM, IO Hece Ha co0i «BiIOUTOK» , BiisepKaJIeHHA AYIIi CBOTO TBOPILA.
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HenoBTOpHUI pyKOTBOPHUIA 06’ €EKT

l'oBopsaum mpo Oe3miHHI BUTBOPU JIIOACTBA, MOYKHA HABECTH UYMMAa-
Jo npukaaniB. Hasememo oxguu npukriaag — CodilickKuii cobop v Kuesi.
Ileficobop cTBOpeHmiT OaraThbMa JIOABMU B JajieKi Bif Hac yacu, THUCAUY
pokiB Tomy (ZimoBipHime — y 1011-1018 p). 3a cBoio icTopiio Bim OaraTo
pasiB mepeOyIOBYBaBCs, CTABaB AeJalli KpamuM i BequuHimum. Huni mei
cobop — JKuBa icTopis, ropAicTh HAIOI KpaiHu.

Codia KuiscbKa... [MprnycTumo, 3aBAAKM Cy4acHUM Cnocobam
6yniBHMLTBa M1 3Benv NogdibHy cnopyay. Ym maTume BoHa AnA Hac
TaKy caMy LiHHicTb? Yomy? LLlo pobuTb nokasaHy Ha ¢oTorpadii
6yniBnio HENOBTOPHOO?

31aTHICTL OisiTH, CTBOPIOBATH HOBE, 3aJUINATH YaCTHUHY BJACHOI
iHAUBiAyaJbHOCTI y CIAJOK HACTYIIHUM IIOKOJIHHAM — HaWI[iHHIIIA
BaactuBicTs aroguHu. Codis KuiBcbka — He mpocTo copyaa. Mu orpumastu
ii Bix Pyci uaciB fApociiaBa Myaporo. Bona nmepebymoBaHa y yacu reTbMana
Magenu. B mi#i BimOmnacsa mama icTropis, 3aBAAKH SKili MU € caMHUMU
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coborto. Ti, xT0 ii cTBOPIOBaB, BKJIAJaNN B Hel HAUIiHHiIIIE Y CBOEMY KUTTi.
CyuacHa KoIrig He Oy/ie BOJIOAIiTH TaKMMU BJIACTHUBOCTIMIU.

Hagsith aAxOu Mu moBTOpmiIu KoHCTPyKIifo Codii KuiBchbkoi, Mmu me
3MorJiu 6 TOBTOPUTH ii icTopito, Te, 110 3 Heto OB’ A3aHO. et 00’ eKT e quHM
y cBoeMy pogai. AKimo BTpaTuTu itoro, cBit 30imHie. Kpim ixmioro, 3aBasgku
Coii KuiBcbKiit Mu Aillay BasKJIMBOTO BUCHOBKY: HEIIOBTOPHI 00’ €KTH, IIT0
€ HaCJIIKOM CKJIaIHOI, HEBUIIAAKOBOI icTOPil, 3aCIyTrOBYIOTh HA OXOPOHY.

HenoBTopHa npupopaa

Jllommua — KpuxiTHa yacTuHKa BcecBiTy, gKa 3gaTHa OXOIUTU HOTO
CBO€I0 YSABOIO, CTBOPUTH HMOT0 HayKOBi Ta obOpasHi mozeni. Ham € umm
IIAIIATUCh: CTBOPEHO HeIepeBepIlleHi 3pasKy B yCiX ranyssXxX JIOAChKOIL
KYJAbTypu. AJle y CBOIX 3BEepIIeHHAX JIIOJCTBO 3aBiKIU CIUPAJIOCT Ha
npupoxy. 11lo6 cTBOpuTH cTaTyo, CKYJLITOPY MOTPiOHA Opumia MapMypy,
3a AKY BiH Mae maxkyBartu npupoai. IIlo came BupakaTume 1 craTys, 3a-
JIEXKUTH BiJl mpupoamu Ta craBieHHA m0 Hel doguuau. 1106 BUCIKTH cTaTyIO
3 HeoOTecaHoi Opuau, MOTPiOHI TajmaHT i BMiHHA CKYJIbITOpPa, AKUI CaM €
YaCTUHOIO IPUPOAH, PE3YIbTATOM Ii PO3BUTKY.

Mu — oguu 3 MiJbHOHIB BHUAIB, IO HACEJIAOTH HAINY IJIAHETY.
AJe 3aBAAKM CBOIMI 3MATHOCTI JO HAaBYAHHA caMe HAIl BUJI BU3HAYAE
MOJAJbIINI PO3BUTOK ILIaHeTH. +KoIeH BUI He MOJKe 3PiBHATUCA 3 HAMU
Yy TBOpUHUX 3Ai0HOCTAX Ta MOTYTHOCTi. sK0oZeH He cIpaBjisie TAKOTO BILIUBY
Ha cepenpoBuinie. Ayse He MOTPiOHO OyTH HAATO 3aPO3YMIIMMH Y CBOEMY
CTaBJIEHHI O iHIIMX BUAIB: KOXKEH 3 HUX BapTUI IIOAUBY.

Ha ocTtpogi bopHeo, y MNiBaeHHo-CxigHin A3ii, BUpyOyroTb TPOMiYHi nicy 3apaaun
BMPOLLYBaHHA ONiNHOI Nanbmu. BHacnigokK Lboro 3HNKae cepefoBuLLe OPaHTyTaHiB —
HaLWKWX HaNGAMXKYMX poanyiB. TyT MoKasaHi CyMHi icTopii ABOX 0COOUH
LLLO »KWJX B J1iCi, AKNI 3HMLLYE NIOAMHA
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He Mu cTtBOpMIM HAaIpouyl rapHy I HECKIHUEHHY Yy CBOEMY PO3MaiTTi
Semuro. OcraHHIM YacoM MU IIOYaju po3ymiTH ii miHHicTb i xoua 6 imomi
ndaTu mpo Te, 1100 He 3aBaaBaTu ik mkoau. Ha :kasb, 6araTo 3pyiHOBAHOTO
B)Ke HiXTo I HIKOJIM He BiTHOBUTD.

Mu BignoBigaemo 3a Hall CBIT

HemoBropHa Hama 3emJis, HEIIOBTOPHUI KOKeH BUJ 3eMHHX iCTOT,
HEIIOBTOPHA KOMKHa JIIoAuHAa. SIK JKe MOKHa IpUBJIACHIOBATH co0i Impa-
BO Ha 3HUINEHHS TOTO, IO He B 3M03i ctBoputu? Hikoau He Oyzme iHImoro
Coditicbroro cobopy uu inImoi geabtu JlyHao. HeMoXInBO CTBOPUTY 1HITY
Momny JIigy Jleomapmo ma Binui, Tak camo, AK i 3po0UTH CBOIMH CHJIaMU
SAKYChb IPUPOJIHY iCTOTY 3 HEKUBOI peuoBUHU. Bearyiy3mo mparayTu 3HOBY
Hanucatu 9-ty cum@onito BerxoBena abo pos3micTuTy Ha HeOOCXMJIi HOBL
30pi...

CgiT, y SKOMY MU KUBEMO, BeJIMUHNN, KPACUBUHI i Jy:Ke BPa3JIUBUIM.
Mu, nrogum, — Ta Moro yacTuHa, KA 3JaTHA YCBiJOMUTH I[I0 BPasJUBiCTH
i B3ATH Ha cebe BiIIoBiZaIbHICTh 3a 30eperKeHHs IIPUPOIHOI0 CePeIOBHUIIA.
Ham HeliMOBipHO IOIIACTHJIO: MU OTPUMAJM HAA3BUYAWHUN NTapyHOK —
MOXKJIUBICTh *KUTHU HaA MpeKpacHiit 3emui, y nuBHOMY BeecBiti. Mu maemo
OyTu rifHUMY TaKOi BUCOKOI YecCTi.

Ha Tomy camomy ocTpoBi bopHeo, fie 3pobneHi nonepenHi xaxnusi oTtorpadii,
nogrHa nposanunaca y sogy. Lle nobaums opaHryTaH, AKUN NPOTArHYB PYKY
ZJOMNOMOTW... Y BaC He BUHUKNO 6axaHHA NPOCTArHYTY PyKy fONOMOIM OpaHryTaHam?
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ABTOpam IbOTO HiAPYYHUKA AY:KE XOUEThCS, 100 BU PO3AIIUIN IXHE
3aMMJIyBaHHA uynoBuM HaBKoawuimHiM cBiTom. IIlo 6Ginbite Bu Oyxere
IIi3HABaTU MMPUPOAY, TO OiJIbIlle BM MaTHUMeTe IIiICTaB IJA 3aXOIJIEHHS Ta
TypooTu. MuHe uac, i Bu HabaraTo po3BMHETE CBOE PO3YMiHHSA IPUPOIHUYUNX
Hayk. HamaraiiTecs IIpoHECTH KPidh yce KHUTTA 3HATHICTh JWBYBATHCS
MIPUPOJi ¥ HaBUMTECA IIiKJIyBaTUCA PO Heil

QWU TR TR R R R TER TRy,

lonoeHi 0ymku

® Vce, 110 HE MOXKe OyTH BiATBOPEHE, 1[0 € HEIIOBTOPHUM,
morpebye mbaitiimBoi oxopoHu. Ile cTocyeTbesa i pyKoTBOP-
HUX IIPeIMeTiB, i MpupogHuX 00’ €KTiB.

® TBopuicTb JIOAWHM, SK i B3araJi il icHyBaHHsA, 3yMOBJIE-
Ha TUM, II10 JIIOAWHA € YACTUHOIO IPUPOLU Ta BUKOPUCTOBYE
ii pecypcn.

® KosxHa goguHa, 9K i OyAb-IKUI iHININI OpraHisM, Mae
IHAUBiAyaabHICTH — CBOI HEIIOBTOPHI PHUCH.

® KoxkeH 3 Hac BigpisHseThCA Bif OyAL-KOro iHImoro.
Mu e uwacTmHOIO CBiTy, fAKa YCBiIOMJIIOE ¥Oro i Hece
BiIIOBiJaJILHICTh 3a IOTO iCHYBaHHSI.

AL LR,

s

\!
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NMpakmuyHa yacmuxa

LLlo B onaHyBanun 3aBAAKU LibOMY Kypcy?

Yerseproro TmKHA (¢. 29) Mu 00roBOPMIIN, SK IIPAIIOE HAYKOBUI Me-
tox. IToTiM mpoTsarom 0inbIIOl YaCTUHMA HAaBYAJIbHOTO POKY MU PO3TJIALAJIN
MeTOIN, IKi BUKOPUCTOBYIOTH Ha Pi3HUX eTanax pociimxenHsAa. [Ipogemon-
CTPYBATH BCi MOKJIMUBOCTI 3aCTOCYBAaHHA HAYKOBUX METO/MIB ¥ IIPOCTiii cxe-
Mi HEMOXKJINBO, ajle MU MOXKeMO 3HAWTH y HAIOMY HiAPYYHUKY pisHOMA-
HiTHI OpUKJIaaM IX 3aCTOCYBaHHA.
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CnpobynTe po3nnyTat Lo Mepexy cTpinok! BoHn nokasytoTb TUMOBI
MeToAW JOCNIAXKEHHA Ha KOXKHOMY eTani pob6oTu HayKOBOro MeToay

Mu maeMo y3arajibHEHY CXeMy.

Ak ii 3posymiTu? PosmiyTaeMo Mepe:ky CTPiJIOK Ta 3allOBHUMO Ta0JIM-
mio. Jlo mepIimmoro eramy HayKOBOT'O METOLY BenyTh cTpiiku Bix «CmocTepe-
JKeHHA» Ta «MogemoBaHHa». [IpoTsarom 6araTboX CTOJITH BUEHI Aymanu,
mo CoHrIie i yei immri mebecHi Tiza o0eprarThCca HABKOJIO 3eMJIi, ITI0 € IIeH-
TpoM BcecBity. IHakmie KasKyuu, BOHU IOPiBHIOBAJIM CBOI CIOCTEPEsKEHHS
3 mozeJsIio BeecBiTy, v meuTpi skoro OyJsa 3emua. Iajmised 3aBosgaKky cBOIM
CIIOCTEPEXKEeHHAM 3 BUKOPUCTAHHSIM HOBOTO JIJIA TOTO Yacy HPHUJIaay BCTaHO-
BUB, 110 cymyTHUKHY OmiTepa 06epTaroThesa HaBKOJIO ITiel muaneT (TR IEHD
6, c. 46). Cramo 3po3ymiso, 1110 akTy Kpalre y3roIKyIOThCSI 3 iHITTOI MO-
JIeJLITI0, 3TiTHO 3 AKO0I0 3eMJA 00epTaeThess HaBKOJI0 COHITA.

B XVII cr. Binbreasm Illukapn cTBOpuB (hismuHy MOEJb, IO JO3BOJIA-
Jia mobaunTu Takuit pyx. Ile — Temypiit, mpo SKUil MU POSIOBiIAIN Y TOIIOB-
HeHHI 18 TmkHA (c. 144).

Hosa mozmens CoHSYHOI cucTeMM JO3BOJIMIA POOUTH AYy’Ke TOUHI IIpO-
THO3H, SIKi OJIMCKYyUe MiATBepAKyBalucs. IcKpaBUM IPUKJIAAO0M IILOTO CTaB
mporuo3 Jlesep’e, KUl Mu poariaganu Ha 19-my tuekHi (c. 146).
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CropoOyiiTe caMOCTifiHO 3a MPUKJIALOM 3aIIOBHUTH TaOJIUITIO, II03HAYATIO-
Y1 B Hiff IPUKJIALN 3 HAIIIOTO HiAPYUYHUKA.

ETanun BukopuctaHHA CnocTepexeHHsA MopgentoBaHHA Ekcne-
HayKOBOro metogy (3 BuMiptoBaHHAM) | (3 Knacudikaui€o) | pumeHT
. i3MYHa moaenb
1. MNepeBipka CnocTepexeHHsA ?OHFI‘—IHOT A
BiAMNOBigHOCTI lanines 3a pyxom CUCTEMU —
CMOCTEPEXKEHD Ta YABJIEHD HebecHUX Tin =
P y Tenypin

2. BucyBaHHA rinotesu ans
NMOACHEHHA He3pPO3yMifloro

3. lporHo3yBaHHA
HacnigkKiB 3 rinotesu

4. [epeBipKa NporHosis
3 BMICYHYTOI rinotesu

Ona yoro ye?

Moske BUHUKHYTH MMUTAHHA: HABIIO B3araji BUBUYATU ITPUPOTHUYL
Hayku? Mo:anBo, 6araTo XTO 3 Bac MOpamBaTHMe B OaJeKuX Bif
IIPUPOJHUYNX HAYK Trajy3ax. Uum 3HAmoOJATbCS TOAI 3HaHHS 3 6iojorii,
(disukwu, ximii, reorpadii Tomo? 3Buuaiino, Tak.

Yum 6m Bu He 3aiimMasiucsa B MailOyTHBOMY, BaM [IOBEIETHCA KUTU
y CBiTi, IKMHA BUMAarae BiJl KOKXHOTO OBOJIOMIHHSA CYYACHUM HAYKOBUM
cBiTormamoMm. IlpupogHuui HAyKU — Ile M HAYKU IIPO Bac caMmmux. Xi0a Bu
3yMi€eTe IpaBUJIbHO OPTaHi3yBaTH CBOE JKUTTS, AKIIO HE 3HATIMETE 3aK0HiB
Oiosrorii? Yu 3moskeTe 3amo0irTy pyHHYBaHHIO 3¢ MHOI IIPUPOIU, HE MalOUn
VABJIEHHS IIPO B3a€MO3B’A3KHU, IO JieXKaTh B il ocHOBi? Xiba oBosogieTe
HOBOIO TEXHIKOI0, He PO3yMitouu ()i38MYHUX MPUHIUAIIIB i1 poboTu?

CrooxiBaeMocs, 1110 BU J0Ope 3aCBOITe IPUPOIHUYI HAYKM Ta BIOPAETECS
3ycimMa3aBIaHHAMU, AKi TOCTAaBUTH Iepe]i BaMu :KuTTsA. Hexail 1oImoMoKyTh
BaM y IILOMY 3HAHHSA, IIOYEPIHYTI 3 KypCY Mi3HAHHSA IIPUPOIH.
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NMumaHHs Ona 3akpinneHHA mamepiany

1. 'omoBHa npuunua HemoBTopHOCTI CodilichkKoro codopy

A Jiomu BTpaTwIv BMiHHS, HeOOXimHI 1A 3BeIeHHA TaKol CIIopyau

b co6op BigOuBae TasaHT CBOiX OyAiBHMUMX i HEIIOBTOPHUU AyX Yacis,
KOJIu ¥oro 0yJio 30y J0BaHO

B nnsa HoBoOro cobopy HemMae Micisa

I' BapTicTh TOYHOI KOIIil TaKOl CIIOPYAM HAATO BeJINKAa

2. CTBOpIOIOUM II[OCHh HOBE, JIOAUHA

A ponae mpupony i BUXOAUTH 3-1if il Baagu

b Moske He 3BasKkaTU Ha IPUPOAY

B zanwumiaeTbcs 4acTUHOIO IPUPOAU I BUKOPUCTOBYE 11 pecypcu
I' 3minioe 3aKOHU IPpUPOAU

3. Homy, Ha BaIll MOTJIAL, AeAKi IpeaMeTH, CTBOPEeHi pyKaMu JIIOQUHHA,
BiI3epKaJIIOOTh il iHAUBiAYAIBHICTE?

4. CmopoOyiiTe yABUTH, B SAKHWX BHUIIQAKaX B MaWOyTHbOMY BaM
3HAN00UTHCSA 3HAHHS IPUPOSHUUNX HAVK.

5. fIk Bu rajaere, YoMy B TE€KCTi IIbOT'0 THKHSA HEOOXiTHICTH 0XOPOHU

iHmuX BUAIB 00T PYHTOBYBAaJIacA He MOYKJINBOIO KOPHUCTIO BiJl HUX, a iIXHBOIO
HEIIOBTOPHICTIO?

Temu 0515 062080peHHSA | BUKOHAHHA

® §fIK MOXYThb CKJACTHUCA CTOCYHKW MiK JIOAUHOIO i IMPUPOIHUM
cepemoBUINEM Y MaiOyTHbEOMY ?

® IITo moTpi6HO 3p0obUTH, abu 11e MantbyTHE OYJI0 TAKUM, AKUM MU OTO

xouemMo 0auuTu?

Y nigpy4YyHNKy BUKOPNCTaHO MmaTepianm 3 3 YNCNEHHUX iHTep-
HeT-pecypciB, nepenik AKNX JOCTYNHNIA 3a afpecolo

https://...
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