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J06i n’amukaachuku ma n’amukaacnuyi!

Bu posmoumHaeTe BUBUEHHSA HOBOT'O IIPEIMETY, SIKUH € IIe
OJHi€I0 CXOOMHKOIO MO ITI3HAHHSA IPUPOIAU 1 MOCIHiIKeHHsS Ha-
BKOJIMIITHBOTO CBiTYy. Bu moBimaeTecsa mpo Te, SK HayKa 3MiHIOE
cBiT i Hamre KXutTtd. [Ipo BueHUX, AKi MOCIiIKYIOTH IPUPOAY i
yepHnaroTh 3 Hel He JIMIIle HATXHEHH:A, a ¥ I[iKaBi ijel 1 cBOiX
BUHAXOMAiB i BigkpuTTiB. [[i3HaeTecsd, i3 4Ooro CKJagalOThCA Ha-
BKOJIUIIIHI TijJla, YOMYy BOHM TaKi pPi3HI Ha BUTJAMA Ta 3a CBOIMU
BJIacTUBOCTAMU. HaBumTecs mosgcHOBATU ABUIIA, IO BigOyBa-
IOThCA 3 BAMU Ta HABKOJIO Bac, IOPUHETe ¥ TAEMHHUIIL OpPraHi3My
JIIOTTHU.

Bu xXuBerTe Ha yHiKaJIbHIiN maaHeTi 3eMis, AKY pasoM 3
HaMHU HaceJIs€ BeJHUUe3He Po3MaiTTsa opraHisaMiB — 6axTepii, iu-
IMaNHUKYU, TPUOU, POCIUHU i TBAPUHU. YCi BOHU B3a€MOIIOB’ -
3aHi, yCi BayKJUBI IJId JIIOAUHU, KA TEeXX € YaCTHHOIO IIPUPOIH.

Ha Bac uekaroTh IIiKaBi cIlocTepe:KeHHs, HEWMOBIpPHiI mIoO-
cJIigu, BJIaCHI BUHAXOAM 1 MaJleHbK1 BIIKPUTTA Yy MapuHIi JKUBO1L
Ta HEXHNBOI IMPUPOAM, 3aXOILJIMBI MaHAPIBKM y Pi3HI KyTOUKU
pigHOTO Kparo Ta HAIIol 3eMJri.

iny#iTe npupony, HACOJOLKYUTeCA KOMKHOIO XBUJMHOIO
CHIJIKYBaHHA 3 Helo. 1i HefIMOBIpHI DapyHKM pOOJIATH HAIIe
JKUTTS 3N0POBUM, ICKPaBuM i macaunBum. Ilam’araiite, 1110 Jio-
OuTH IPUPOAY — Iie 3aXMUIaTH i IMaHyBaTH ii, 1e OepertTu HaIlry
YKpainy.

YcmixiB BaM, I0HI JOCTiIAHUKWM/AOCHIAHUIL 1 HIaHyBaJIbHU-
KU /IIaHyBaJbHUIIL TPUPOIH!
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Posain 1

TTIISBHAEMO CBIT HAYKHA

SK HAYKA
3MIHIOE CBIT

Hayky 6ydyromb 3 ¢hakmie, mak camo sik 6yOUHOK — i3 yearnuH. Ane
npocmul Habip akmie He € HayKow, mak camo, SIK Kyrna ueenu He €
b6youHkom. lNopuHb y HayKy — i mu Kpauwie 3po3ymiew cebe ma ceim, y SKomy
xuseu.

° °

q IIlo Take Hayka. 3maBHA JIIOAEU CIOHYKAaJa A0 ITi3HAHHA
’Kamoba 3HaHL Ta iHTepec M0 BUBUEHHS mpupoxu. Jociaimxy-
BaTH CBIT HiAIITOBXYBaJU IPAKTUYHI mOoTpeOu: moOyBaHHA 1Ki,
BUTOTOBJIEHHA 3HaApPAIb Ipalli, oxAry, OyAiBHUIITBO KuTtjia. I3
4acoM HaKONM4YMJacsa Bejlndue3Ha KIJbKICTh HayKOBHUX (hak-
TiB — HEOZHOPA30BO MiATBEPIKEHUX Pe3yJIbTATiB CIIOCTEPEKEHbD
i mocmigis (mabauys 1). Ix cucremaTmsyBanam, HOTIMGI0OBAIN

Ta BIIOPAOKOBYBAJIHN. Tax BUHUKJA HayKa.

Hayxka — 11e ;ocTOBipHi Ta BriopAaKoBaHi 3HanHA. Hayka —

e TaKoyK cdepa OIAJBHOCTI JIIOAWHU,

OTPMMAHHA HOBUX 3HAHb.

CIpsIMOBaHa Ha

Tabnuus 1. lNpuknadu Haykosux mepMiHie i ghakmie

( Hayka HaykoBi TepmiHu HaykoBi caktu j
AcTtpoHowmis | MnaHeta, opbita, meTeop- | lNnaHeTn obepTatoTbCa HaB-
HUM noTik, CoHsiyHa cuc- | kono CoHus
Tema, KomeTta
®disnka Teepawn, pigkun i radyesatum | Boga Ha 3emni nepebysae y
CTaH, KWMiHHA, BUNApPOBY- | TPbOX CTaHax: TBEPLOMY,
BaHHS, enekTpuka piaKOMY Ta razyBaTomMy
Ximis Metan, nnacTtuk, 3aniso, kn- | 3aniso — ue metan.
CeHb, ropiHHSA KuceHb niaTpuMye ropiHHA
Bionoria PocnunHun, HaciHHA, auxaHHs, | PocnmHam gns »KUTTs no-
TBapWHWN, OpraHiammn TpibHe cBiTNO
leorpadia | 3emneTpyc, maTepuk, cyxo- | MaTtepukmn Ta OCTpOBU yTBO-

@
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Ain, okeaH, ocTpiB

PHOKOTb CyX0ain

Aki TepMmiHy B Tabnuui no3HavatoTb NpupoaHi asmwa? Lo v 3Haew
npo HMX? Haeegu BNacHi Npuknaam HaykoBUX TEPMIHIB i pakTiB.



Y Garatbox MicTax cBiTy € my3ei Haykm (man. 1). TyT MOXHa Topka-
TUCA OO eKCMOoHAaTIB, rpaTnucs Ta eKCnepuMeHTyBaTMu.

Maun. 1. 1 — Ileatp Konepuuka y Bapmiasi;
2 — Myaseit Hayku y Kuesi

MosicHn, sk pyXxaeTbCa Benocuneq 3 KeagpatHMMmn Korecamu.

q Axi Haykm BuUBUalOTh mpupoxay. IlisHaBatTm mpupomy —
O03HAYae BUBYATH POCJIWHU, TBApWH, MOBITPsA, BOAY, I'PYHT, IIO-

rogay, Mi3HaBaTu JIOAWHY, fAKa € YacTuHoio npupoau. Illo
OiybIlle TH OOBimaelcs 3apas, TO IIiKaBile Oyae BUBYATH IIPH-
poonHMYi Haykum: (QisuKy, Ximiio, O0ioJiorito, acTpoHOMiIO Ta
reorpadiro.

KoxxHa HayKa Mae ¢CBOIO MOBY, TOOTO BUKOPHCTOBYE O0COOJIMBi
TepMminu (Ous. mabauyr 1). HacTo HayKOBi TePMiHM TOXOIATH
3 rpelbKoi abo jsaTuHCcbKO0i MoB. Hampukiiag, cioBo «TenedoH»
IIOXOIUTH 3 HaBHLOTPEIIbKOI: meJsie — majeko i ¢poHo — roJioc,
3BYK. 3allo3UUeHi TepMiHu 30arauyioTh HAIITy MOBY.

RO

Axunn HaykoBuin hakT (abo TEPMiH) BUKOPUCTAaB XyAOXHMK, CTBOPHOOYM
nikrorpamn? AknMm NPUPOAHMYMM HaykamM BOHW BigNoBigawTb?

q XTo Taki HaykoBIi Ta HaykoBuili. HaykoBii Ta Hay-
KOBHUIII 30MpaioTh Ta aHAJI3YIOTh HAyKOBi (haKTH, IIOB’SIZYIOTH
ix y cucreMHi 3HAHHA IIPO TpUPOAYy Ta JoauHy. BoHu crmocre-
piraroTh Ta BUBYAIOTH SABUIA, BCTAHOBJIIOIOTH B3a€EMO3B’A3KU
Mi’K HHMH. YUeHi OpaIioloTh i B JiabopaTopifax, i 3a poboumm
CTOJIOM, i B IIOJILOBUX yMoBax (Maj. 2).
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Maux. 2. Ak npamoioTh yueHi

@ ModbaHTasym i po3kaxu, WO pobriaTb yYeHi.

HaiiBuniumM HayKOBUM pPiBHEeM IIi3HAHHA HaABKOJUIIHBOIO
cBity € Bigkpurta. Xpucropop Komym6 BizkpuB AmMepury i
POBMINPUB YABJEHHS PO Hamry 3emyio. Ajnekcanmgep PaeMmiHr
BiIKpMB MNeHIMMJIIH 1 BpPATYyBaB KUTTA THCAYAM XBOPHUX.
Muxosait KomepHUK BHCJIOBUB PEBOJIOIINAHY AJISI CBOTO Uacy
rimoresdy mpo Te, mio 3eMJisa obepraeTbcsi HaBKoJgo CoHIA i
3MiHUB ysBJIeHHS IIpo OymoBy Bcecsity.

BigkpurTa — 1e HeBimomi pawmime HayKoBi (gaxTu ado
SABUINA, OYysKe BaKJMBi A PO3YMiHHSA CBiTYy.

TucAaui reHiaJIbHUX YUYeHUX IIPUCBATUJIU CBOE JKUTTS PO3-
rafyBaHHIO TaeMHUIIbL Impupoau. HaykoBmi Ta HayKOBHIIL
Vkpainu — oxHi 3 Halikpammux y €spormi. Hammri Bueni (mama. 3)
€ aBTOpaMu 0araTboxX BiIKPUTTIB y Pi3HUX Traiy3sx 3HAHD.

Man. 3. Mapku, npucBadYeHi YKPaiHCbKUM YUYEHUM

(3niea Hanpaeo): IeaH lNynton, €sreH MNaToH, Irop Cikopcbkun, KOpin
Kongpatiok, Mukona Amocos.

d Illo Take TtexHika. Tepmin mexHiKa NTOXOOUTHL BifX
rpenbKOro NMpUKMeTHUKA MmeXxHiKac, 10 O3HaUae€ WMYHUHUI Ta

iMeHHUKa mexHe, 110 Oo3Hauae YyMmiHHsA. TexHika — Ie CyKyI-
HicTh 3ac00iB, CTBOPEHUX JIIOJACTBOM AJIS OOCJIYTrOBYBAaHHS CBOIX
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moTpeb. Yci TexHiuHI BupoOu — Bij cMapTdOHIB Ta MeTUUHUX
CKaHepiB 70 aBTOMOOLJIIiB i KOCMIUHMX paKeT CIOYaTKy poO3-
poOJAIOTh HAYKOBIIi, i JHIIIe MOOTIM BOHHM IOTPANJISIOTH Y
BHPOOHUIITBO.

TexHiuHi BMHaAxXOAM Ta HAYKOBI BIAKPUTTSA TiCHO B3a-
€MOIIOB’sI3aHi: HAYKOBi BiIKPUTTA € MOiAIPYHTAM IJA HOBUX
TeXHIYHUX BUHAXO/iB, a Ti, 31 CBOro OOKY, CJAYTrYyIOTh HAYIIi.

IIlogHA TM BUKOPHUCTOBYEI COTHI HAYKOBUX BHHAXOIIB.
3BuuHi mjsg Tebe peui — pelayabTAT HAIOJETrJIMBUX HayKOBUX
IIOIIYKiB i BJOCKOHAJIEHHS TeXHOJIOTiH. Po3risgHp MaaioHOK 4
«EBosroniia pyukm». Big rycsuoro mepa mo 3D-pyukm Hayka
MPoMIIIa IMIIAX 3aBHoB:KKM Maike 200 pokis.
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Maun. 4. EBostonia pyuku: 1 — rycsue mepo; 2 — crajeBe IIepo;
3 — aBTOpPYyuYKa; 4 — KyJIbKOBa Ta rejieBa PydyKa «IIUINN i BUTHUPA»;
5 — pydYKa aJig KOCMOHAaBTiB; 6 — CTMJIyC /A IJIAHIIETa; ( — pydKa
o mnuryHis; 8 — 3D-pyuka

@ Posnutante Bawux 6atbkiB, gigyciB i 6abycb, KO PyYKOH BOHM
nucanu. Jocnigite, siKi HAYKOBI BIOKPUTTA CNPUANM BOOCKOHANEHHHO

PYYKM.

q Ax mayka 3miHmoe cBiT. [lemaji OinbIlle HayKa BILJINBAE
Ha Halre KuTtTtda. JIrogu ocBoinm 3emJurro Ta ii Hagpa, DiTKOPUJIN
OKeaH 1 KOCMOC; CTBOPMJIHN JiTaJIbHI amapatd i IIBUIKICHINI
Ha3eMHHH TPAHCIOPT, HaABUMJMNCA OOpOTHCA 3 eIIiJeMisaMmu
0ararbox XBOpP00O. 3 IOABOK iHTEPHETY MU MAEMO AOCTYII
MalKe OO0 BCiX 3HaAHBL CBITY.

doroamapar, BijeoKkaMmepa, irpoBa NpHUCTaBKa, eJIEKTPOHHA
KHUTa, IIePCOHAJBHUN KOMII'IOTEDP, ILJIEEDP, KaJbKYJIATOD,
Kpokomip, GPS-maBirarop, onjaiiH TejlebaueHHs, Bile03B’ 30K
3 OyIb-sIKOI0 TOUKOIO CBiTY — Temep Iie Bce Yy TBOEMY CMapT(OHi.
PoboTu posmisHamoTh JIOACEKY MOBY, IPHOMPAIOTh, OXOPOHAIOTH
OynuHOK. 3D-mpuHTEepU APYKYIOTH i3Ky. JIIOICTBO I'OTyETHCA IO
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noaboTy Ha Mapc. Yci 1i gocArHeHHA — pe3yJbTaT HayKOBOT'O
Oigxony mo MidHaHHSA NPUPOIMN.

HayxoBi3HaHHA IIOCTiIAHO OHOBJIIOIOTHCH.
IIpo Te, ax mayka smimuTs csBiT g0 2100
poKRy umTaii 3a QR-KomomMm.

O Hayxa — 1e BHOPAIKOBaHiI 3HaHHA 1 BomHouac — cdepa
IiAJIbHOCTIL JIIOOUHU.

O HayxoBi pakTu — Ile HEOLHOPA30BO IiATBEPIKEH] pPe3yb-
TaTU CIOCTEPEeKeHb 1 JTOCTiIKeHb.

O IIpupogunui Hayku (pisuka, ximisa, 6iosorisa, acTpoHOMis
Ta reorpadis) BUBUAIOTH CBIT KMBOI Ta HEXXUBOI IIPUPOIU.

O Hayka i TexHika TicCHO B3a€eMOIIOB’s3aHi: HAayKOBI Bif-
KPUTTA € MIATIPYHTAM JIJIs TeXHIUHMX BMHAXOMAiB, a Ti CayKaTh
HayIIi.

@ 3anuTAHHA ) 3ABOAHHA @)  [OCTIDKEHHS

1. Aki npupogHWYi Haykn BUBYAKOTb XMBY NPUPOAY, a AKi — HEXMNBY?

2. FAx ™" posymiell dopas3eonoriam «xpam Haykm»?

3. [Jocnign noxomkeHHs1 3ano3ndeHnx TepMiHiB: acmpoHoMIs, ¢bi3uka,
ximis1, 6ionoeisi, 2eozpaagpisi.

4. YaBn, wo 3apa3 2100 pik. Hannwwu ece «Miv geHb y 2100 poui».

GIE=ETTD

1. Bupik BY3bKy CMyxKy nanepy.
OavH KiHeub noBepHu Ha 180, cknen
KiHui. MNMpoBean onisuem niHito nocepe- S ===
OuHi cTpivkm Mebiyca i nepekoHancs, Wwo e B

<4 Y 2100
poui

BOHa Mae nuiie oHy CTOPOHY. e L ;

2. AkypaTtHO po3pix cTpiuky Mebiyca @ e -
HaBnin B340BX NiHii. Tebe ouikye crop- a — CTpiuKa 3 OJHi€I0
npus! CTOPOHOIO;

3. HenmosipHo, ane y 2015 poui 6 — cTpiuka 3 gBOMA
BUEHi 3akpyTmnmn y cTpiuky Mebiyca CTOpOHAMU

CMY>XKY CBiTNna.

“ Exosnak «3enena crpiuka Mebiyca» osHauae, mo IakKy-
BaJIbHUHM MaTepiaj BUPOOJIEHO 3 IIOBTOPHO IiepepobJeHOl

‘J CUPOBUHU ab0 MIiCTHUTh YacCTKy IIOBTOPHO IepepobJIeHOTo
MaTepiaJy.



SK CTATMU
BUHAXIOAHUKOM

Baxko ysieumu Hawe xumms 6e3 weudKiCHO20 mpaHcropmy, enek-
mpuku, iHmepHemy. Ha dopozax 3'sensomecsi Hosi asmomobirni 6e3 godiis,
a e nosimpi — 6e3ninomHi nimarneHi anapamu. BaxKy ma Hebe3neyHy po-
6omy 8UKOHytOmMb Po6omMuU ma KOMITromepu.

q Illo Take Bunaxinm. IIlo0 Bu:kuTH, JIOAWHA 34aBHA MIPU-
IyMyBaJia, MaMcTpyBaJia i BHHaXoAmWJIa 3HaAPALLA HIpalli, 3a-
coOu mepecyBaHHSA, JKUTJIO, OOAT, irpamku. Hesimomo, XTo BHU-
HAMWIIOB KoJieco (MaJj. 5). Aje BaKKO BHAWTU TeXHIKy uYu
MexaHi3dM, y AKOMY He OyJyio 0 Iiei BaKJIMBOI meTaJri.

Maun. 5. 'omwuapuuii kpyr (1), MmoHOKOJIECO (2),
orusamoBe KoJjieco (3)

[le we BMKOPMCTOBYIOTb Koreca i koniwarka?

Bunaxing — me, mepenycim, I1joch HOBe. SIKIIO BUHAXITHUK
CTBOPIOE II€BHUI IPUCTPili, BiH MOBMHEH OyTU BIEBHEHUM, IO
HiXTO TaKOTro He IPOIIOHYBaB pamimie. Bumaxim mae OyTu Ko-
PHUCHHUM i TaKUM, 100 Oro MOKHAa 0yJIO BUTOTOBUTH (pearidy-
BaTHU ier0 BUHAXOMY). Jluire B TaKOMYy pasi HOBUM IPUCTPiHl €
BUHAXOJOM, a caMa JIIOANHA — BUHAXITHUKOM.

XaBHa ycTaHoBa BMAACTb TBOPLIO JOKYMEHT — naTeHT, abo aBTop-
Cbke cBigouTBO Ha BMHaxig. o6 oTpumatu nateHT, BUHaxig Tpeba
onucaTtu, ONPUIOAHUTY | NogaTh 3asiBKY Ha NaTeHT.

MepLi 3yOHi LWiTKKM — Nannykmn 3 po3xoBaHUM KiHueM (Man. 6, 1) — Buko-
PUCTOBYBanu e 00 Hawol epu. 3rogom 3’siBUNnca 3yOHi «MiTin» (nanuykm
3 Ny4ykom LweTuHu). OgHak yneplue nateHT Ha 3y6Hy LWiTKy Buaanu nuwe y
1850 poui. ¥ 1959 poui 3'aBunucsa enekTpuyHi 3yOHi witkn (man. 6, 2).

lMpaBo Ha BUHaxig HabyBae cunu nuwie ToAi, Konu BignosigHa aep-
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3Bann 3yOHy LUITKYy BMHaxogoM HO-

Mep oauH, 6e3 Ikoro BOHM He 3MOornmn
6 npoxuTu. LWiTka Bunepeguna asTomobinb,
nepcoHanbHU KOMM'loTep, MOBINbHUA Te-
nemoH i MiKpOXBUNbOBY MiY. A siKi BUHaxoau
HaWUiHHiWiI ana Bac?

s} Axi Gysarors Bumaxomm. Illo-

POKY 3’ABJIAIOTHCA BUHAXOAM OJIs Ha-
ol OesIeru ui 3/I0POB’s, ,I[JIJI, HAB-  May. 6. 1 — mepmri syGwi
YaHH{A, HOBHM TpPAaHCIOPT, 3B dA30K, I[IlTRI/I; 2 — eJIeRTpI/Iqu
i>ka, mMarepiaju s ogAry Ta OymiB- 3yOHi IIiTKM
HUIITBa, HOBiI posBaru. AJie € BUHa-

XOIM, AKI KapAUHAJbHO 3MIiHHJIM HAIl CBIT, 3poOmam #oro po-
3YMHIIIINM, IiKaBimmMm, OesmeuHimmM Ta BeceiimmuM. Ile Bo-
TOHBb 1 OBUI'YH, IPYKapPChbKHII BepcTaT Ta iHTEpPHET, eJIEKTPUYHA
JamIia, KOMII'IOTep, TejgedoH, TejaeOaueHHs, BCECBIiTHE IIaBY-
TUHHA, 3D-IpyK Tomro. Benumki BuHaxomu B MeIMIIMHI — aHec-
Te3is, MeHiIuJiH, BaKIMHA, INTYYHI OpraHum i YacTUHH Tija
(majy. 7) pATYIOTH OaraTbOM JKHUTTA. 3a3BUYAl BiIKPUTTS Ta
BUHAXOAMW — IIe pe3yJbTaT MOOBroi i HEBTOMHOI IIpalli BHHA-
XiTHUKiIB, 1HKOJM — BCHLOI'O IXHBOTO KHUTTH.

Man. 7. 1 — 3D-rpyana KJIiTKa; 2 — IITy4YHE ceple; 3 — eK30CKeJeT;
4 — GioHiuHMI TpoTe3

. Y civHi 2003 poky amepwukaHui Ha-

LLlopiyHo B TpeTio cyboTy BEPECHA B YkpaiHi Big3Ha4atoTb [leHb BuHa-
XiAHWKa Ta pauioHarsnizaTtopa . Ak ragae, JIoam Skux npodgecin cBaT-
KylOTb NOro?

Y wmaiibyTHiX BuHaximHUKiB Oarato mnpobjeM O BUPi-
IeHHA: 30epe’KeHHA YMCTOI BOJAM i IMOBIiTPs, AKi CKOPO CTaHYTH
HaAWJIOPOXKYMM pecypcoM Ha 3eMJii, IpojoBoJibYa IIpobiema,
MONIYKY HANiMHUX BaKINH, 0CBOeHHSA COHAYHOI cCUCTeMU, CTBO-
PeHHS TeXHOJIoTii mepepobieHHs CMITTS TOIIIO.

1 Pauyionanizdmop — Toii, XTO HMOJIMIIIYE, BAOCKOHAJIOE IOCH.
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d Illo mu 3amo3uumnam y mpuponu. Came mpuponi JiroguHa

daBasguye OinbIricTio BimkpuTTiB (Mas. 8). ILrig maky mimkasaB
KOHCTPYKI[iIO CiIBHMYKHM, a ILIiJ pelr’sxa — 3acTiOKy-JIUIIYUKY,
KPOBOCHCHUII amapaT KoMapa — HOPIIHeBUM HIIIPUIl, OUl KOoTa —
pedJieKToOp-BiA0MBaU, IaIepoBi OCH — TEXHOJOril0 BUTOTOB-
JIEHHA TIamnepy, 'eKOH — PYKaBUUKHU [JIA CKeJieJa3iHHA.

Maun. 8. «Ilarentu» mpupoam: 1 — IIynaabllsd KajJdbMapa i TexHiuHi
npucocku; 2 — mip’i”a i 61uMcKaBKa; 3 — maByTHHA
Ta apaMigHi HUTKHK; 4 — oui kabu 1 mepuckKon

Akun BUHaxig Hacnigye opMmy, a kUi — BNacTUBOCTI MPUPOAHNX
006’exTiB?

Haitnpocrimme HacaigyBatu ¢opMu NPUPOTHUX 00’€KTIiB
(Mas. 9): IpUAUBUTHUCA OO0 KUBOTO 00’€KTa, IMOMETHUKYBATHU i
NIpUAyMaTH, AK Ile BUKopucratu. lltax pumbasouka mipHae y
BOAY 3 IIOBiTpa 0e3 mueckory. ToxK ¢popmy Hoca HaAIIBUIKiC-
HOT'O HacCa’KMPChKOTO eKcIpeca, KU Oe3IIyMHO BUIXKIMKAE 3
TYHeJI0, BUHAXiTHUKAM IIiZfKasaB A3500 IILOT0 IITaxa.

Man. 9. HacraigyBarusa gopmu: 1 — Hoca pubamoukm; 2 — MYIILIi

CkiagHinie posryeniTu mpuxoBaHi BiaactuBocti (masa. 10)
KHUBOI IIPUPOAN i CTBOPUTHU aHAJOTW IIPUPOAHUX MeXaHi3MiB,
30BHI He CXOMKUX Ha OPUTiHAJ, ajie 3 TAKMMHU K BJIACTHUBOC-
tamu. IIpukiaagom 1boro € rekoH. BiH He mMae Ha JlamKax aHi
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IPHCOCOK, aHi JUIy4Yol pigmHM, ajie JEerkKko MOB3a€ MO CKJIAHIN
crei. ¥ 2010 pomi naypeatr HobeniBcbKol mpemii 3 pisuku AH-
apii I'eiMm CTBOPUB IEPIIUM Yy CBITI «TI'€KO-CKOTY» — JHUIOKY
CTpiuKy 0e3 KJielo, aHAJIOTIUuHY JIAIlIli reKoHa.

Maux. 10. I'exon (1), sarrka rekoHa (2) Ta «reKo-cKoTd» (3)

Hobpe Bimomo, IO BeJMKiI mTax®W JiTamTh KJaumHOM. Hay-
KOBIIi 3allikaBUJHCA ITUM IIpolecoM. BuaBuiocsd, 110 y TaKui
cmoci6 3rpasa Oepeke CHJIM y OOBIUX IepesboTax. BilichbKoOBi
miJIoTH Ho0pe 3HAIOTh, IO IOJIT KJIMHOM €KOHOMUTDH IIaJnuBO. A
HayKOBIIi BKe PO3POOJISIOTh IIPOEKTU T'PYIIOBUX MHOJLOTIB IJISA
naca’kKMpChbKMUX JIITaKiB.

HaiickiazgHine cKomitoBaT MPUPOIHY cucTeMy. AJle i 3 UM
3aBIaHHAM JIOAWHA BIIOpaJacs, IIePEeTBOPUBIIN IIYCTEJIIO Ha
oasruc.

ApxitexkTopu i fusailiHepu 0epyTh Bij IpUPOaM HEMMOBipHOI
Kpacu penbedu, KOJIbopu i popMu.

3anosunyyBatu igei y npupoan Tobi gonomoxe pecypc asknature.org.

q Axi sumaxomu 3poomam mitu. He jmime mopocii 3maTHi
Ha Bigkpurtsa. ¥ Tpu pokm JIyi Bpaiinb BTpaTus 3ip, a B 15 po-
KiB CTBOPUB peJbe(HO-TOUKOBUN IIPpU@MT IJA JIOAell 3 IIopy-
mreHHAM 30py (Maj. 11). A npBiBebKuii mrxoaap JImurpo Jlomy-

Man. 11. Bunaxonu, aki spobuau mitu: 1 — mpudrt Bpaiins;
2 — mpucTpi#i aua Hedpauux [[muTpa JlomymaHcbKOro;
3 — BUTOTOBJIEHHSA MAIEPY 3 OMAJIOTO JIUCTS 3a TEXHOJOTiE€0
Banentuna ®@peukn
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MIaHCHKUM CTBOPUB MJIsA HUX IMIPHUCTPil, IO pPO3IIidHae Iepe-
mronau i Koapopu. Illectupiunmii amepukanens Croexcep Ve
BUHAMIIIOB irpammkoBy Maimnuuy aas Jikapeab KidCare, ma
AKINA giTy I3AMJIM HaBITH 3 KpanedbHuIilamMu. BagenTtun dpeukra
mpuAyMaB 1 peaJjiidyBaB TEXHOJIOTiI0 BUT'OTOBJIEHHS MaIllepy 3
OITaJIOTO JIMCTHA, KoJum HaBuaBcad y COKUPHUIIBKINA ITKOJI Ha
3akapIiarTi.
IIi mpukaagym JOBOAATH: AiTHM MOMKYTH POOUTH BiIKPUTTA.

O Bumaxij — Ie HOBUI, KOPUCHHUH y TOCIOLAPCHKiNA Aifdb-
HOCTi mpucTpiii (peuoBmHA, TEXHOJOTis), AKWUNA MOKHA BUKO-
pHUcCTaTH Ha IPAaKTHILL.

O IlareHT — Ile BHUKJIOUHe IIpaBo Ha BuHaxix. I11o6 orpwu-
MaTHu MMaTeHT, BUHAaXiJ Tpeba omucaTH, ONPUJIIOIHUTHA i momaTu
3adBKY Ha IIQTEHT.

O 1106 3pobuTH BifKPUTTA, YBAXKHO BUBUYAll npupony. Ilpu-
pola € m)KepesioM HaTXHEHHS Ta imeil OJd BUHAXOMIIB y PisHO-
MaHITHUX raayssax. Hacaigyrouwm mnpupony, MU MOKEMO 3PO-
OMTH KpaIlol0 HAIly IIJIaHeTy i Hallle KUTTHI.

@ 3aMnTAHHA @) 3ABOAHHS @)  AOCTIDKEHHS

1. Aki BMHaxoom oONOMOrNM AaBHIM NIOASM BUXUTN?

2. Yomy BMHaXiOHUK MOBUHEH YBaXXHO CnocTepiratn 3a Npupogorn?
AK TM ragaeLl, Yn MoXe BiH CTBOPUTY LLIOCb JOCKOHaniLWe, Hixk npupoaa?

3. HaBegn npuknagn BUHaxXoAiB, SIKi OCTAHHIM 4acoM BMAWVHYMM Ha
OCBITY, MY3WKYy, YATaHHS, MeOMLUMHY, 3HAWOMCTBA, CMifKy-
BaHHs1, NOOyT.

4. OGepun 06’ekT npupoaun, ki Tobi 4o Bnogodu: nuc-
TOK, MYLUSO, anenbCuH, MeTenuka, KBIiTKY, Kpans BOAMW. ;
CtBOpM MakeT (ManHOK, CXeMy, onuc) ByauHKy, enemMeHTa

iHTep’epy, MawuHK, npegMmeTa nobyTy iH. [Npe3eHTyn cBin
BMHaXxi[ 0QHOKMaCHUKaM/O4HOKNACHULAM. '

G HAYKOBI 3ABABU

daHTasyunrte i BUHaxoabTe. [10 Uepsi HasmBamTe HE3BMYHUI cnocib BK-
KOPUCTaHHA 3BUYHMX peden. Hanpuknag, oniBuemM MoOXHa 3pobutn 3arnu-
OneHHs, Wob nocaguTM HacCiHHA, HAaTUCKAaTW Ha KHOMKW; NiaB’si3aTn HeBe-
NNKY POCNUHY; po3miwatn dapby; 3akonoTu AOBre BONOCCH; BEPTITU B
pykax nig 4ac nyéniyHoro BUCTyny; NpobuTn OTBIp B apKyLli nanepy, sKLWo
Hemae nig pykamu gipokony.
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SK WYKATU
BIANOBIAI HA
3ANMUTAHHA

OCHOBOMOTOXHUKOM HayKo8020 MemoOy 8UBHEHHS rpupodu € imarnid-
CcbKul y4eHud lanineo anined. BiH yrnepwe 3arnpornoHysag 00ciiOHUUbKUl
Memod, SKUM i menep Kopucmyomascsi 00CIOHUKU nNpupodu.

q IIlo Take mocaigHMIBKUN MeTOd. BDyabh-aKe HayKoBe 0-
CIiI)KEeHHS PO3MOUMHAEThCA 3 HATXHEHHA. YUeHi «3alaJio-
IOThCSA» 1JIe€i0, sSKa JONOMOXKEe Kpallle 3pO3yMiTH, AK BJIAIITO-
BaHUM HaANI cBiT. BoHM cTaBiaATH 3anuUTaHHA 1 IIyKalOTh Bil-
IOBimi Ha HUX, IO0 BiApisHMTH (PaKTH BiJ 340ragoK, IpPaBAy

Bij BUTrajgkwm.
¢ @ il =

CkopucTtancs nikTorpaMmamu i po3kaxku, 9K LWyKaTu BignoBigi Ha 3a-
NUTaHHS.

IIBefimapcbkuii imxeHep JHKop:x : )
ne MecTpajb BHUIIAQJIKOBO 3POOUB Bif-
Kpurta. O00uparoum cobaky Bifn
pen’axis, JKopsk s3aljikaBuUBCA — YOMY
BOHM Taki Jaunyui? Bim posriaamys
IJOAM POCJIUHU IIii MiKPOCKOIIOM 1
IIOMiTHB, IO KOJIOUKHK pPeI’ saxXiB Ha
KiHUMKaxX B3arfHyTi, Haue MaJieCeHbKi
rauku (maa. 12). Came BoHU 1 uinida-
auca mo 1epceTi cobaku. I TyT iHMKe-
Hepa ocdAsaJa OAyMKa CTBOPUTH JH-
Oy4YKy 3a M[OPUHIUIIOM pem’daxa i
BUKOpHCTATH ii AK 3acTiOky. Ila ic- Mau. 12. T'auku Ha
TOPisf MOSACHIOE HaM, K IITYKAaTH Bil- ILJIOZAX PeIl’ aXa
MOBiAi Ha 3amIMTAHHA AOCHITHUIIBKUM MeTomom (Masi. 13).

@ Poskaxu 3a cxemoto (man. 13), sk XXopx ae MecTtpanb 3HaNWoB Bia-
noBigb Ha 3anUTaHHA.

-




1. BuByan sBuwe, OOCHIOXYN

Ensicregind % itoro, onucyi, cnocTepiraii.
Janal SANUTIHHA | 2. 3anutyn: Yyomy Bce BiOobyBa-
W €TbCSl caMe Tak.
Chopmymon rinoTeay 3. Bucnoentown rinotesy (3gorag),
==, o y YoMy Bce BifOyBa€ETbLCA caMe Tak.

Mepesip rinotesy | < 4. MnaHyn i BMKOHYW pocnigu,
potn ;ﬁzmmu LLO6 nepeBipuTH, Y1 NpaBuIibHa TBOS

- — rinortesa. _
Fincswsn | l'lnu'r'“iu e ’7 5. Pobu BUCHOBOK Npo Te, 4n nig-
nigrespgunacs NigrEepRUnack TBEpaunacs rinotesa. AKWO Hi, — BU-

CNOBMION iHWY i NOYMHaW yce cro-
yarky.

Man. 13. HocaimHUIIbKUIT METOI

Ha MiHapogHin KOCMIYHIN CTaHUiT MMNYyYKO OBKNEEHi BCi CTiHW.
YcepeauHi cTaHUil BCe Y BiflbHOMY NOSbOTI, TOX Ha NNMYyYMX CTiHaX
KOCMOHaBTU YTPUMYIOTb BMacHi peyi.

q Ax mepesiputu rimoresy. IlepeBipka rimoresu — BaKJIU-
BUII eTam HaAyKOBOro MeToay misHaHHA. IlepeBipuTu rimoresy
MOJKHA OSHUM 3 MeTOXiB misHaHHA. OCHOBHMMHN METONaMH IIi3-
HAHHS € CIIOCTEePEe:KeHHA Ta eKCIePHMMEHT (TOocJIim).

CoocrepesxkeHHs — Ie CIOCI0O BUBUEHHS TiJI i ABUII IIPU-
poAM 3a HOMOMOTOIO0 OPTaHiB UYyTTs: 30PY, CAYXY, HIOXY, HO-
TUKY, CMaKy.

TpuBaai cnocrepe:xkeHusa 3a CoHmeMm i MicameM I0IIoOMOIIN
JTaBHIM JIOASM CTBOPUTHU KaJIeHIap, 3a 30PAHUM HeOOM — OpieH-
TyBaTHCS 3a CTOPOHAMM CBiTYy, 3a pOCJMHAMM i TBapuHaAMU —
mmependavaT MOTOLY.

Ha BigmiHy Bij 3BUYaiHOT'O CIOTJIAMAHHSA, HAYKOBE CIIOCTe-
pekeHHs Mae Mery i uiTkmit miaH. Crioctepiraui He BTpyuYa-
IOThCS B ABUIIE, AKE TOCIIIMKYIOTH.

II1o6 mosicauTH, YOMY i AK BimOyBaloThCA MEBHI SBUIIA, SKi
YMOBU BILIMBAIOTH HA IXHill mepebir, yueHi IpOBOAATH eKCIIepH-
MeHTH (mocainu). BoHu BiATBOPIOIOTH IIi ABUINA y JabopaTopiax
I aKTUBHO BIJIMBAIOTHL HA HUX.

ExcnepuMeHT — IIe OOCJIIMKEeHHS ABUIA 3a CIEIiaJIbHO
oOpaHuX abo CTBOpPeHHUX y JabopaTopii ymoB.
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CBOIO rinoTesy. Hanpuknaza, BOHW HE MOXYTb NOMETITU 4O KOMETU YK

actepoiga, wob pgocnigutn rpyHt. Y 2011 poui anapat Crtapgac

(NASA) poctaBmB Ha 3emnio 3pasky IpyHTY KomeTu Temnens, y
2019 poui anapat Xasbyca-2 (AnoHis) — 3pasku rpyHTy 3 actepoiga Piory, a
B 2020 poui kntancbkmn anapat Yan’e — 3paskm mica4Horo rpyHTy. [o peui,
paHille 3pasku MiCAYHOro r'pyHTY 4OCTaBUM aMepPUKaHCbKi aCTPOHaBTM.

. Y4YeHi He 3aBXau MOXYTb MOCTABUTU EKCMEPUMEHT, LWob nepesiputn

HocaigfHUK UM MOCHiMHUIA — JIOJNHA, AKa BUBYAE Ta
aHaJi3ye SBUINA IPUPOLU, IITOO0 OTPUMMATH HOBi 3HAHHSI.

@ Hocnigite, Ha sKy BiacTaHb A0 npegMeta Tpeba nigHecTn nyny, wWob
306paxeHHs Byno uiTknum. CkopuctanTecs nigkaskoto (man. 14) i 3a-
NPOMOHYMTE CNOCi® BU3HAYNTK 3BinbLUEHHS Nynn.

Man. 14. BusHaueHHs 30iJbIIIeHHA JYIN 3a JOIIOMOIOIO:
1 — ginifiok; 2 — mizimMeTpoBoro mamepy

IcHyroTh iHIIII MeTOAW HAYKOBOTIO IIiBHAHHA — OMMC, aHAJIO-
risi, MOPiBHAHHA, aHaJi3, MUCJIeHHEBUHN eKCIEePUMEHT, MOJe-
JIOBAHHS BUMipIOBaHHS.

q Hagimo morpiOHe MomeaoBaHHA. SIKIMO Oe3mocepemHbo
BUBUUTH OO’€KT (ABUIIE) 3 AEAKUX IMIPUUYUH HEMOYKJIUBO, 3a-
CTOCOBYIOTh METOJ, MOJeJIIOBAHHS.

MogeaoBaHHA — IIe METOJL MOOCJILMMKeHHs 00’€KTiB mi3-
HaHHA (ABUII], IPUCTPOIB, IIPOIIECiB), IO I'PYHTYETHCS HA 3a-
MiHi opuriHaay iHIIMM, TOZIOHMM OO HBOTO (MOMEJIIO).

Ha cyuacHOMY eTalri po3BUTKY IIi3HAHHSA BasKJIBe 3HAUEHHS
Ma€ KOMII IOTEePHEe MOJeJI0OBAHHS. Y UeHi CTBOPIOIOTL MOJEJi KY-
JsgcTol OJMCKaBKH, BHYTPIIHBLOI OymoBum SeMJii Ta ILIaHeT,
Bcecnity (mag. 15).

peanbHUM 06’ekTOM (sBULLEM). AKi Y HUX CRifbHI 03HaKN? Ynm BOHM

@ O6epu ogHy i3 3anponoHoBaHux mogernen (man. 15). MNMopiBHAR 1T 3
BiApi3HAOTLCA?

. 16



Maxa. 15. Mogeni aBuil Ta 06’eKTiB: 1 — MOeJb K0JI000iry Boau
y IPUPOIi; 2 — MoJesb ByJKaHa; 3 — riIo0yc — MOJeJb SeMJIi;
4 — xapra YKpaiHnu; 5 — Moesb OKa JIOJUHU; 6 — MOoJesb KBiTKHU;
7 — momens 3emui i Micana; 8 — 3D-momens JOIUHNA

O Bynab-ake HayKOBe [OCJIIKeHHS PO3INOUYMHAETHCA 13 3a-
OuTaHHda. BignmoBigb Ha HBOTO THM MOJMKEII 3HAUTHU JOCJiTHUIIH-
KM METOJOM: CIIOCTepiraii, 3anmuTyii, BUCJIOBJION TimoTe3y Ta
IepeBipAl i1 OMHUM 3 MeTO/iB Mi3HAHHA.

O OcHoOBHiI MeTOIM IIi3HAHHA IPUPOAU — CIIOCTEPEKEHHA Ta
eKcIepuMeHT. € TaKOoJK iHIIIi MeToaM HayKOBOIO Mi3HAHHS: BU-
MiploBaHHS, aHAJIOTiA, MOPiBHAHHS, aHAJi3, MOJEJIOBAHHI.

@ 3anuTAHH (@) 3ABOAHHA @)  DOCTIMKEHHSA

1. Yomy gocnigHuK — He NpocTo cnocTepirad? Ynm BigpisHAETLCA O0-
CNiAHWK Big 3BUYaMHOro cnocrepiraya?

2. Po3arnsiHb cxemy Ha mantoHky 13. Lo pobutn, akuwo rinotesa He nia-
TBEpaMnaca?

3. Cnpobyn cebe y poni gocnigHuka 4v gocnigHuui. Bucnoswu rinoteay:
Ha YoMy Halkpale nuwe oniseub (abo kpenaa). MNepesip ii, BUKOPUCTOBY-
oYM Nanip, KApTOH, NNACTUK, AOLUKY, TKaHWHY, CKINO Ta iH.

4. [Oocnign, ski maTepianun Hankpatle BCOTYIHOTb BOAY.

CnocTtepexnusi Ta yBaxHi. CknaaiTb A0BINbHY i- ,/\

rypy 3 nanu4yok i Ha 2—3 ¢ nokaxiTb Cycigosi/-Li 3a nap-
Tol. Hakpunte irypy apkywem. Bumipante yac, 3a
SIKMIM Ball cycig/-ka BigTBopuTb 1i. [TomiHaANnTEeCs ponsamu.
[o peui, XTO 3MOXe nepeknactu nuwie ogHy nanuyky
Tak, Wwob dirypa «Xupada» 36epernaca?




LLIO TAKE $I3MYHI
BENUYMHU TA 9K IX
BUMIPHOBATH

Ge3 sumiprosaHb He Moxe obitimucsi )xo0Ha ntoduHa. BumiptogaHHs — ue
makox OOUH 3i criocobig nmi3HaHHs ceimy. 3 BUMIPB8aHHSMU MICHO

roe’si3aHuli po38UMOK HayKu I MexHIKU.
° °

d Ax BuMmiproBaau Hami npeaku. {14 BuMmiproBaHHA Bif-
CTaHeM JIoAWHA 3JaBHA KOPHUCTYBaJacsa BJAaCHUM TijoMm. Y cTa-

pomaBHbOMY BaBuioni Ta €runTi JOBMKMHY BUMIpPIOBAJIMN CTYII-
HE0 J0pOocCJoi JIAWHMW (aHT. (ym): CTaBUJIU MO UYEp3i OxHY
HOry mepen iHimowo. Pyku, Kucrti ¥ maapmni (IiKoTh, IIajbMa,
I’A0b, AIOWUM) BUKOPHCTOBYBAJU [IJA BUMIPIOBAHHS TKAHUH
(man. 16). ¥ Pyci-Ykpaini KopucTyBaJNCh MipOI0 IOBXKUHU
«IIepecTpiji» — BificTaHHIO, IKYy HPOJIETUTH CTPija, BUMIYIIEHA
3 ayka. OgmHUIEI0 OOBKUHU OYB KPOK.

1 gonoxsa

) 1 oonm
. 1 nikoTb . =
| | —

1 m’'agb pa—

Masn. 16. [1aBHi Mipu ZOBKUHU

3a OOMHUINI0O MACH YACTO IPUIMaAJIN Macy
3epHa. ¥ JedKuX KpalHax IJsa 3BaKyBaHHS KO-
IIITOBHOI'O KAaMiHHS BHUKOPHCTOBYBaJIM HACI-
HUHM PisKkKoBOro mepena (mMaj. 17, 1), aki ma-
IOTh HA AUBO OJHAKOBY MAacy.

Man. 17. BuBuaemo maBHI OQMHUILL BUMipIOBaHHS




AKka WwuprHa OOWKK y NiKTAX, CTONY — Yy AONOHAX, ABEpen — Yy yTax
(man. 17)?

ﬂ IIlo Take ¢ismuna BeaumumHa. IKka TBoa maca? A 3pict?
fAxa Temmneparypa moBiTpa? Korpa roguHa? 3 AKOIO IIBUIKICTIO
pyxaeTbcsa aBTOMOOinb? He samymyrounch, MIIOAHS THU BUMi-
proent ¢(iswuHi BeawmuwmHU: JIiHIAHI po3mipm mnpemameriB (mo-
B)KUHY, NIIMPUHY, BHNCOTY), TeMIepaTypy, IPOMiKKHK dacy,
mBUAKiCTh. JloB:KMHA, IJ0INa, MICTKicTh (00’eM), TeMmIeparypa,
IMBUJKICTh, Maca, yac — UpuUKJaAu (isHUHUX BeauduH (abo
IIPOCTO BEJIHYMH).

Koxua pisruHa BeInuMHA Ma€ CBOI OMMHUIII BUMipPIOBAHHS.
Ti, kMU KopuCTyBaJIMCA HAIll IpegKu, NPaKTUYHi, aje He-
TouHi. Po3mipu Tija y Becix jsromeit pisui (mana. 17, 2), i cTpima
JIeTUTh Ha pisHi BigcrtaHi. Tomy BuHHKJIA mOoTpeba BCTAHOBUTHU
CTaHJAPTHI OAMHUIIL BuUMipioBaHHA. MiKHapogHOIO OAMHUIICIO
BUMipIOBaHHSA JOBXKUHU 00paju METp, Macu — Kijorpam, yacy —
ceKyHay. /i1 mo3HauYeHHSA BeJUYMH BUKOPUCTOBYIOTH OYKBU
JIaTHHCBbKOro anadasiry: t — yac, m — maca, L — moBxxuHa, t °C —
TeMIiepatypa y rpaaycax Ilenbcis.

Big opmHuMIb BUMipiOBaHHSA 3aJIeKUTh YMCJIOBE 3HAYEHHS
BesauuuHu. Hanpukiaan, gos:xuHa croay L = 200 cm = 2 M.

BumipaTtun BeIuMuyuHy — O3HAUYa€ MOPIiBHATH ii 3 OMHOPIJI-
HOIO BeJIMYNHOIO, IPUNHATOIO 3a OJMHUITIO BUMipIOBaHHS.

SKIO TM BU3HAYAEII JOBKHUHY CTOJIAa BHMIiPIOBAJIbHOIO
CTPIYKOI0 Y CAHTUMETpPAaX, T MOPiBHIOEII PO3MipHU cTOJIa i3 caH-
THMETPOM; MiCTKiCTh HOCYAWHU — JIITPOBOIO OAHKOIO, IIOPiB-
HIO€II ii 3 00’emom 1 J1.

q ki mpuaragu € y mocaigHuMkis. [1a crmocrepesxeHb i
BUMipIOBaHb JOCJIIJHUKN BUKOPHUCTOBYIOTH CHeIliaibHI IIpujaaau

Ta JiabopaTopHe oOJIamHaHHA. BuMmipioBasbHI IpmMiIagzu MaiOThb
mKajxy, a 1mudpoBi — Kpok muckpemumralrii (masa. 18). 3a Hero
BU3HAYAIOTh (i3WYHI BeJIMUYMHU: MIPHOIO CTPiYKOIO, JIiHiNKOIO
Yy PYJETKOIO — IOBXKHUHY, TEPMOMETPOM — TeMIeparypy, I'OJWH-
HUKOM 1 CEeKyHJIOMipOM — IPOMIiKKHU dYacy, BaraMu — Macy.
30iybITyBaJIbHI IpHUaagu 030POIOIOTHL HAIle OKO OJIS JOCJIi-
IPKeHHS MysKe Majux Tija abo Tij, po3TaloBaHMX Ha BEIUKUX
Bigcranax. Cyuacui mikpockomm 306iapmiyrors y 500 Tucsau
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pasiB (mas. 20). 3a Takoro 306iJbIIIeHHS BYIIKO TOJKH MaJio 0
po3Mip cTamioHy. ¥ HAUIIOTYKHIMIUM TeJeCKOIl aCTPOHOMU CIIO-
crepiraioTh HeOecHi Tija, 1o posTallloBaHi Bij Hac Ha BiacrTaHi

13 Mapn cBiTJIOBUX POKIiB.

@ (4

L
e

Maun. 18. BumipioBasnbHi nmpuaagu: 1 — TepMomMeTpu;
2 — TOOIMHHUKW; 3 — CeKYHJIOMip; 4 — BUMipioBaJibHA CTPiUKa;
5 — eJleKTpOHHA pyJeTka; 6 — pyJyerka; 7 — JiHiliKa; 8 — Baru

@ Axi BuMiptoBanbHi npunagu € y Tebe sgoma?

1 2 3 4

YMHN MK ABOMa HaWONMX4MMm 3HaYeH-
HAMW HaWMEHLLOro po3psaay, siki Bigo-
Opaxae umdposur npunaa. BusHay kpok auc-
KpeTusauil y rognmHHuka Ha mantoHky 19, pe:
1 — AecaTtku rogviH; 2 — roguHn; 3 — OecATKU
XBUMNWH; 4 — XBUJTHA Mau. 19.

@ Kpok auckpeTtusadii — Le iHTepsan Benu-

ﬁ Y pokax BUMIpIOOTb He nuuwe 4Yac. 1 CBITNOBUA piK — OgMHMUSA
BUMIpIOBaHHA [OO0BXWHW. Lle BigcTaHb, SKy CBITNO 3i LIBWAKICTIO
300 000 km/c npoxoguTb 3a 1 pik.

‘/ @‘ @ *"'".‘ ﬁﬂ"

Maun. 20. 36inpimryBanpHi npunagu: 1 — OiHOKyIdApHA JIyIIa;
2 — nyna; 3 — miTaTuBHA Jymna; 4 — OiHOKJIb; 5 — MKiIbHUN
TeJecKoI; 6 — MiKpocKom
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Aka HamBaxnueiwa fgetanb ycix 36inblwyBanbHUX npunagis
(man. 20)? Jlrogu skMx npodecivi BUKOPUCTOBYHOTb L Npunagn?

JlabopaTopHe oOJiafHAHHS BUKOPHCTOBYIOTH IIiJ] YaCc BUKO-

HAHHSA MPAaKTUUYHUX POOIT i JeMOHCTpaIliiHUX eKCIIePUMEHTiB

(mag. 21).
O @,_{_ ®
® «[f @_ D ®

e T d

Maun. 21. JlabopaTopHe obsagHaHHA: 1 — MeH3ypKa; 2 — MipHU#
OUIiHApP; 3 — CKJIAHKAa; 4 — mraTtuB; 5 — Jiika; 6 — Kojba;
7 — CTYyIKa 3 TOBKAYMKOM; 8 — CIIUPTOBUI HNaJIbLHUK

@ [oBinaiics, ke Npu3Ha4YeHHs Lboro obnaaHaHHs.

q IIlo Take mina nmominku mkaau. 111006 BuMipaTu disuuny

BEeJINYNHY, IIOTPiOHO BMIiTHM KOPHCTYBATHUCS BHUMipIOBAJLHUMU
npuaagamu (Maja. 18). BuwmiproBasibHi mpuiagm MamTh HIKAJIY
3 IEBHOIO I[iHOIO IIOAiJIKH.

Posrinsub cBoto JgiHitiky (maa. 22). Pucoukm i mudpu — me
mIKaJga JiHitiku. Bigcranb MidK aBOMa HaNOJIMIKUYMMU PUCOU-
KaMJ Ha3WBAaIOTh IiHOIO MOAiaKku mikaau. Haibineina Bigcrans,
AKY MOKHA BUMIPSATH 3a JOIOMOIOIO JIIHIIKM, Mae Ha3By MesKa
BUMIpIOBaHHA. Y JiHINKU, AKOI0 TH KOPUCTYEIICSI Ha YpPoKax,
IiHa momiJKm crtaHoBuUTH 1 MM. Tomy JIiHifIKOIO MOKHA BUMi-
pATH TOBXKUHY 3 TOUHicTIO 10 1 Mmm. Me)ka BUMipHOBaHHS JIi-
HiiK1, 300paskeHoi Ha mMaJioHKY 22, — 306 MM.

1 MM
|
0 1 3 29 30

Maun. 22. Ilina momisiKu Ta MeKa BUMipIOBaHHSA
JiHINKYT A Sk
BU3HA4YaTK
LiHY noainku
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O JloskuHa, 1L10II1a, 00’€M, TeMIIepaTypa, Maca, 4ac, IIIBU]-
KicTh — me ¢isuuni BenrmuunHu. KoXKHa BeJIMUYMHaA Ma€ UYKCIOBE
3HAUeHH, OQUHUIL, TO3HAUEHHS Ta IPUJIAJ OJI BUMipIOBaHHS.

O MixuaaposHa ONWHUIA NOBXHWHU — MeTpP, Macu — Kijo-
rpaM, 4acy — CeKyHja.

O BuwmipaTu BeJHMUUHY — O3HAUYa€e MOPIBHATH Ii 3 OLHOPIiA-
HOIO BEeJIMUMHOIO, IIPUMHATOIO 32 OJAUHUIII0 BUMipIOBaHHSA.

1. Aki aBuwa npupoaun, WO NMOBTOPIOOTLCA, MU BUKOPUCTOBYEMO NS
BUMIpIOBaHHS Yacy?

2. [osigancs y 6aTtbkiB, Aka Byna TBOSA Maca i AOBXMHa Tina npu Hapo-
keHHi. O KoTpin roguHi T Hapogmecs/-naca? A sika TBOS Maca i 3picT 3a-
pas?

3. lMNepes.ip rinote3n: 1) BpaHuUi 3piCT NOAMHU BiNbLINA, HIX yBeYepi;
2) BiACTaHb MiXX BUTATHYTUMM B CTOPOHU pyKamMu SOPIBHIOE 3pOCTY NIOANHN.
[MepekoHan B3ATK y4acTb Yy TBOEMY OOCHIAKEHHI pigHMX abo apysiB: WO
BinbLle y4acHWUKIB ekcnepuMeHTy, TO AOCTOBIpHIWMM Byae pesynsrart. AKWwo
rinotesa nigTBepAMTbLCS, CNPobyn i MOSICHUTM CaMOTYXXKn abo 3HanTU no-
SACHEHHS iHLUMM CMoCcOo6oM.

4. Ha mantoHky 23 306pakeHi MeH3ypKun Ta MipHi LMniHapW.

L= 4

=

==

@IE el @)

BuaHau gns koxxHoro npunagy: 1) uiHy noginku; 2) o6’em pignHu. Y akoro
npunagy Hambinbla mMexa BUMIPOBaHHA? A SKMM MOXHa BUMIpPATM 06’eM
PiAVNHN HANTOYHIWE?

(S Havkosi 3asazn
X1o wBnAawe? 3 neplumx 6ykB Ha3B YKpaiHCbKMX pivok — Anbma, Mo-

noyHa, Kam’saHka, EcmaHb, Pocb, Hemisi, Y, 36pyd — cknagitb Ha3By isny-
HOro nNpunaay.
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3MIWYBAHHA BOAU
TA BUMIPIOBAHHA
é_ TEMNEPATYPHU

L ] w

IIpounrait y momarky 1 mpaBujia 0e3meuHOl ITOBe- = 4
TiHKM y JaboparTopii.

II106 Jieriie OyJ10 aHaJIi3yBaTu Pe3yJabTaTy BUMipIOBaHb, 3a-
IMUCYH 1X y TAOJIUITIO.

To6i 3HamOOMTHCA: IIOCYAMHHN, XOJIOJZHA Ta Tapsadya Boja,
KiMHATHUN 1 BOOAHUN TEPMOMETPU, CEKYHIOMIp.

IIlo Tpe6a poouTU:

1. Bumipsaii TemnepaTypy HOBiTpA y IPHUMiIleHHI.

2. Bumipsait TemnepaTypy XOJIOIHOI Ta rapsadoi BOIH.

TTPAKTMYHA POBOTA (=] 4%+ [=]

( XonogHa Boaa Mapsya Boga )

Temnepatypa Boau, °C

Temnepatypa cymiwi, °C

3. Ak Tu ramaei, sKop0 Oyae TeMIlepaTypa BOAM, SKIIO 3Mi-
IITaTH XOJOAHY i rapsauy Bomy?

4. IlepeBip cBoe mpumnyIneHHA. 3MilIail 0JHAKOBY KiJbKiCThb
XOJIOJAHOI Ta rapA4Yol BOAU B IIOCYJAMHi, BUMipAll TeMmOepaTypy
cyMinri.

5. Coocrepiraii 3a 3MiHOIO TeMHOepaTypud BOAU B IIOCYAUHi.
Koxunux 3 XBUJIMHN BUMIPION TeMIepaTypy i 3amucyii pesyib-
TaTu y Tabuauio. 3podbu Tpu BUMipH. SIKIIO BCTHUTHEI, MIPO-
TOBYK BUMipIOBaHHS.

NMo4yaTkoBa Temnepa- Temnepa- Temnepa-
TemMnepa- | Typa cyMiuwi | Typa cymiuwi | Typa cymiLui
Typa CyMiLui Yyepes Yyepes Yyepes
3 xB 6 xB 9 xB

6. fIka TemmepaTypa BCTAaHOBMJIACA yV MOCYAUHI? OnuIiru cBoi
CIIOCTEPEKEeHHSA Ta 3p00U BUCHOBKMU.
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) Hobeniscbka npemia — HaﬁnpeCTmKHima Haropofa B Hayui. LLlopiuHo
10 rpyaHs 1i Bpy4aloTb y M'STM HOMiHaLisX: niTepaTtypa, MeauuuHa Ta
dpizionorisi, 36epexeHHa MUPY, a TaKOX Y ABOX HOMiHALIAX, MPUCBAYEHMX
NPUPOAHUYNUM HayKaM...

A Gionorii B oisuyi B reorpacpii I ximii 1 actpoHomii

e Bubepn TpbOX BCECBITHbO BIiAOMMUX Y4YEHUX, SKi Hapoaunucsa B
YKpaiHi.

A IBan lNynton B Innga MeuHikoB B Bonogumunp BepHaacbkui

I' Ceprin Koponbos [0 lanineo Naninen

CborogHi rpmBHSA — rpowloBa ognHMLUSA. A LLO BUMIpOBanu y rpuBHAX
y Pyci-YkpaiHi?
A yvac b BigctaHb B wmictkictb nocyanHn I macy [ Temneparypy

a o6 BUMipATK po3Mipu ropoxy, FOHHATW NMOKNAanM ropownHN y psag Ha
apKyLl YYHIBCbKOro 3owuTa (ame. MantoHok 24). BusHay cepeaHin giameTp
rOPOLUMH.

Ceconmeece
Maui. 24
A3vuv B4mvm B5mm Fevv [ 7 mm

e Takmin BUrMSL MU Manu, KONu we He Hapoau-
NNCA Ha CBIT, | HaM nuwe TwxaeHb (Man. 25). Axi
ABa Cy4acHi npucTpoi 3Hagobunucs, wob otpumatu
ue 306paxkeHHA?

A komn'totep B Mmikpokamepa B 6GiHoknb

I teneckon [ mikpoocBiTnioBay Mai. 25.

3apoaoK
[ ) TIOMIPKYEMO PASOM ] ot
1. Axi meToaM Ni3HAHHS NPUPOAN BU BXe onaHyBanu? A ki — e Hi?
2. 3aBOsiKM OOCATHEHHAM SIKMX HayK CTBOPeHi po6oTn, 3D-npuHTEp, LWITYYHE
M’ICO, CMHOMNTWUKM CKNagaltTb NPOrHO3u norogu, 3giMcHeHa nocagka Koc-
MiYHOrO anaparta Ha NoBEepPXHI0 KOMEeTU, po3pobreHa BakunHa?
3. Wo moxHa BUMIipATM Ta 4ocnignuTy 3a AONOMOIOK Cy4acHUX MOBINbHUX
TeneoHiB, Mar4ym 4OCTyN A0 Mepexi iIHTepHeT? DyHKLUIT aknux npunagis Bu-
KOHy€e MOBinbHUI TenedoH?
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Pospin 2 &«

TIIBHAEMO byLlOBY
PEYOBWH

LLlo HAC OTOuYE

Hac omouytomb pisHoMaHimHi mina: npupodHi ma wmy4Hi; MIKPOCKO-
niyHi, Hegauoumi 6e3 36inbwysanbHUX rpunadie, i HebecHi mina, sKi MOXHa
rnobayumu nuwe y meneckor. Te, Wo mina ma pe4o8uHU Maki Pi3Hi, 3yMos-
JII0E po3Maimmsi Ha8KOTUWHBO20 c8imy.

°

®

d IIlo Trake dgiszumune Timo. CiroBO mino Tu 3a3BUYAN BIKU-
Ba€Ill y MOBCAKIEHHOMY KHUTTi, KOJUW HAETHCSA IIPO OpraHisMm.
A B maymi ¢ismuauM Tizom (abo TpPOCTO TiJIOM) HA3WMBAIOTh
yce: KpaiimHy Boau, 3emuio, CoHie i miraHeru, OakTepiio i
cJoHA, JIIOAWHY, AaBTOMOOiJb, IBAX 1 HaABITH IOBITPA Yy
KimMHAaTi.

o

_1 KNiTMHKa — 1 M
|
Y

Maa. 26. ®Pizuuni Tina

Onuwn Ta nopiBHAM napu Tin, 300paxeHi Ha ManoHKy 26:
1 — rHi3go pemesa i pykaBuyka; 2 — 6abka i rBMHTOKpUI; 3 — Napo-
CTOK NanopoTi i LUMKMOH; 4 — adppuUKaHCBbKUIA Ta iIHOIMCLKUIA CITOHW.

diszuuHi Tijla MalOTh PidHI XapaKTepUCTUKU. XapaKTepuc-
THKH TiJI — IIe O3HAKM, 32 AKMMM BOHU BiIPi3HSAIOTHCA MiXK CO-
0o (¢dopma, poamipu, o6’eMm, mMaca, Temmeparypa). Yci Tima
MOJiJIAIOT, Ha HNPUPOAHiI Ta mTyuHi (Manx. 26). BakauBormo Be-
JUYNHOIO, M0 XapaKTepPUs3ye Tijio, € 00’€M — yacTUHA ITPOCTOPY,
AKY BOHO 3aiiMae.
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q Arx omimuTH po3mipm Tia. BinbimicTs Tij, 110 Hac oTo-

YyIOTh, MAalOTh HENPaBUJbHY (OpPMY, HANIPUKJAL, HACiHHA
(man. 27). HociigHuKaM IIPUPOAM BaXJMBO OIiHIOBATH PO3-
Mmipu Tin. 3a mamooHKOM 27 TH 0aumMIN, IO PO3MIp HACiHUHUI
maky He Oigbmre 1 mm. HacimHa ripumni npmbamsHo y 2 pasu
Oinmbire, Tob6To Mae 2 mm. Hacimma opximei y TOBXKHUHY -—
MEHIIIe MijJimMeTpa, a B TOBIMUHY — IIPHOJJH3HO JecATa YacTKa
mimimerpa. Ile HalapiOHille HaciHHA y IIPUPOII.

Haii6inpima HacimmuHa Ha 3eMJi y CeHIIeJbChbKOI HaJbMWH.
Ha manoHKy 27 300paskeHo XJOIMUNKAa, AIKUHA TPUMAE Ha ILJIeui
LTI, ycepeauHi Axoro € Taka HacimmHa. Oiinm ii posMmipu mo-
PIBHSIHO 3 XJIOITUMKOM.

3 HeBeJIMYKOro HaciHHA (IpumOJMBHO TiB cCaHTHUMeTpa 3a-
BIOBJKKM) BUPOCTAIOTh CEKBOI — HaMOiNMbII mepeBa Ha 3eMJri
daBBuniku moHan 100 m. HaiiBuire Ha miaaHeTi gepeBo (CEKBOS)
Mae BjacHy Has3By — [l'imepion. Bmcora I'imepioma — 115 m i
61 cm, giamerp croBOypa — 4 m 40 cwm.

Maun. 27. ®opma i poamip: 1 — HacimHaA ripuuni (a), HaciHHA OpXi-
nei (0), macinua mMaky (B); 2 — BUMipIOBaHHA HACiHHA MaKy;
3 — ILIiA ceHdIIeNbChbKOl HajlbMU

Onnwmn dopMy HacCiHHS ripunui, opxigei Ta mMaky; NopiBHAN po3-
Mip1 HaACIHUHM MaKy Ta nnogy cenwenbCbKol NanbMu.

Bpakae pisHOMaHITTA pO3MipiB 1 y CBITI KHBUX ICTOT
(man. 28). HaiimeHIIUX cepel HUX MOYKHA IO0AUUTHU JIUIIIE Y
mikpockon. Haiibispmia TBapmHa Ha 3eMJIL — CHHiN KHT — 3a-
BHoBxKKU mmoHan 30 m i macoro go 150 T.

Yci npupomHi 00’eKTH, AKi € B KocMmoci (abo mpuierinu 3
KocMOCY), Ha3uBaloTh HeOecHUMH Timamu (Mmaj. 29). Cepen HuxX
€ 1 MIKpPOCKOIYHI YaCTMHKM KOCMIUHOT'O IIMJIY, i TiraHTChKi
raJakTuKM, OO0 SAKUX HaJeyKaTh COTHI THCAY 3ip, CXOKUX Ha
Hairre CoHIle.
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Maun. 28. PoamaiTTsa posmipiB y cBiTi TBapuH

@ OUiHiTb po3mipy HanmBuULLOro (knpadu) Ta HaMMEHLLOro (KaprMKOBOI
Garato3ybku) 3Bipa cyxogony. lNepesipTe CBOi OUiIHKM 3a OOCTOBIp-
HUMKW Dxepenamu iHopmalil (eHUuknoneais, iHTepHeT).

KocmivHnn Meteopoig Actepoig [lNnaHeta 3ops anakTuka
nin

Maux. 29. HeGecHi Tina

@ MpounTtan iHdopmauito y Benwukin ykpaiHcekin eHumknonegii (BYE) i
nepekoHancs, Wwo HebecHi Tina Ha ManoHKy 29 posTalloBaHi y no-
psaaky 3poctaHHs po3mipiB (nowykosi cnoea y GOOGLE «AcTtpoHo-
MiYHMI 06’ekT»_BYE).

d I3 uworo crkJamarThca Tijda. Yci Tija cKJIaZAlOTLCSI 3
peuoBuH. Boma, 3asiso, Kpeiiga, oJiid — IPUKJIAIAM PEUYOBUH.
T'esiit — 1e peuyoBUHAa, a KyJbKa, HallOBHEHA rejieM, — (iduuHe
Tijio. Boga — 1me peuoBuMHa, a Kpamjasd pocu i CHixKmMHKa — i-
3UYHI Tija.

€ rTima, AKi cKaamaoTbeAa i3 cywmimni peuoBmH. MoOJIOKO,
¢hapbu, HadTa, 'PyHT, MEI, MIUJIO, COKM — cyMilmi peuoBuH. Pe-
yoBuHHU (ab0 iXHi cymirnri), 3 SKMX BUTOTOBJISIOTH BUPOOU, Ha-
3WBalOTh Marepiamamu. Hampukiaazn, CKJIO BUTIOTOBIAIOTL 3
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KBapIoBOro ImicKy, BamHa i coxu. IlnacTtuk, mopoJioH, mIKipa,
IIeMeHT, I'yMa, Ierja, CKJIO, ILIACTUJIIH — TeX MaTepiaJiu.

PeuoBumua moike MaTm cmMak abo 3amax, a Moke OyTu 0Oes
cMaky i 0e3 samaxy; MoiKe MaTu OJIMCK, KoJip abo OyTu 0Oes-
0apBHOIO i IIPO30POI0, MOKE POIUMHSATHCS y BOJi, OyTH TBep-
010, PigKOI0 abo rasyBaToIo.

CnoBo «XuTTa» 3 NatmHU — gima. 3BiACU W Ha3Ba rpynu pPeyvyoBUH,
BaXXNMBUX ANSA OpraHiamis — BiTaMmiHiB. BinbLlicTb BiTaMiHIB TW OTpU-

Myew 3 iketo. BitamiH D HasuBaloTb «COHsIMHUMY», 60 BiH YTBOpHO-
€TbCA B LUKIpi Nig Qi€ COHAYHUX MPOMEHIB.

IMloxxa My MaeMoO CIIpaBy 3 PEYOBHMHAMU i MMMOBOJII BUBYA-
€MO Ta BUKOPHCTOByeMO ixXHi BiiactTuBocTi (mas. 30). BmuBae-
MOCsI ITPO30POI0 BOMOI0 Oe3 3amaxy i cmakry. Ilogaemo mo oxoJio-
IKYBaAJBHUX HAIIOIB TBepAUWI 1 KpUXKuiul Jig. PosunHAeMO 1y-
KOp i cisp — TBepAai Kpucraam 0iJIoro KOJhOPY PisHi Ha cMakx.
3epHa 3JaKiB, KapToimad 6araTi Ha KpoxMajb — Oijnumit Xpycrt-
KUU TOPOINOK, HEePO3UMHHUMN y BoAl. Bim uymoBuii a3ryiryBau
IS KUCeJI0, a B Xap4oBill MPOMMCJIOBOCTI KPOXMaJb J0JAI0Th
y KeTuynu, MalioHe3u, IO Pi3HOMAaHITHHUX COYCiB.

+ ' i
/f‘l‘é @ § i3
L Nt &

Maun. 30. PeuoBuHU Ha KyxHi

Axnmun pevoBnHamm abo cymilamm TM KopucTyewlcs y nodyTi? Onuwm
IXHi BacTUBOCTiI.

[I1o6 po3myIIuTU TicTO, 3MIITyeEMO 3 OOPOITHOM COAY i Ju-
MOHHY KHuCJOTYy (ab60 ormer). ¥ cywmimri BUAIJIAETHCA BYTJIEKUC-
JUM ras, SKUM 1 HaJae NyXKocCTi TicTy. BiiKpuBaemMo MAAIIKY 3
ra3oBaHOIO BOJIOIO i UyeMO, AK BYIJIEKHCJIUI ra3 BUXOAUTH Ha-
30BHi. Binm g00pe po3umHSETLCA Yy BOAi, Hajgae il mpumcMakxy i
Ma€ aHTHUMiKPOOHY Iifo.
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JIUMOH MiCTHUTL JUMOHHY KHCJOTY, B A0JIyKax € A0JyUHa, a
KOJIY CKIICA€ MOJIOKO — YTBOPIOETHCA MOJIOUHA KHUCJIoTa. ACKOp-
o0imoBa kumciora (Biramin C) € B momamuifi anteurni. OmnToBy
KHCJIOTY, P0o30aBjieHy BOJOIO0 (0IleT), JOZAaEMO OO cajiaTiB, KOH-
cepBarii i pisuux crpaB. MypalinHa KHCJI0Ta € Y KaAJKUX BO-
Jockax KponuBu. sJKypaBamuua i Opycuuia modpe 36epiraioTbes
Y CUPOMY BUTJISAi, 60 T€X MiCTATH KUCJIOTH.

¥Yeci KuejiotTu MalTh COLJIBHY BJIAaCTUBICThL — BOHU KucJui. [le-
AK1 3 HUX JysKe IAKi1 1 MOXKYTh CIPUUYMHUTU ONiKHU IIKipH.

@ KOPOTKO MPO FOMOBHE

O ®isuume Tino — me OyAb-AKMU IpesMeT UM OpraHisM,
AKUU BUBYAE HayKa.

O ®izuuwni Tina BiapiszHAOTHCA 3a POPMOIO, po3MipaMu, Ma-
colo, TeMIlepaTyporo, ob’emom. O6’eM — IIe yacTHHA IIPOCTOPY,
AKY 3aiMae TiJjo.

O Te, i3 4oro CKIazamOThLCA Tila, HA3WBAIOTH PEUYOBUHOIO.
PeuoBuHU MaioTh pi3HI BJIACTUBOCTI.

@ 3anuTAHHA ) 3ABOAHHA @  [OCTIDKEHHS

1. Haeegu npuknagu Tin 3 o4HaKoBOI pedyoBuHU (MaTepianis), ane pis-
HOT hopMU; 04HaKOBOI hopMHU, ane 3 PisHNX pevyoBuH (MaTepianis).

2. 3anponoHyu cnocid ouiHUTM PO3MipKU CBOro 4OMAaLLHLOIO YNHbneHus,
6e360niCHUIN | KOMPOPTHUI ANt TBAPUHM.

3. O6’egHanTecsa y napu. o yepsi 3agymyinTe i BigragyvTte @isnyHe
Tino. ONULLITe NOro XapakTepPUCTUKN Ta BNACTUBOCTI PEYOBMHM, 3 KO BOHO
CKnagaeTbCA.

4. Hasegu npuknagun oTpymHux, BubyxoHebesnevyHmx, nerko3amMmmcTmx
Ta 1gKkux pe4vyoBuH. [loBigancs, Sk MapKyTb €TUKETKW, NakoBaHHS, KOHTEN-
Hepu, WO MICTATb Taki peyoBUHWU. UM € Taki 3HaKM Ha XiMiyHMX 3acobax y
Tebe Booma?

O, HAYKOBI 3ABABM

Conopakun okomip. 3HanaitTb NiHiviky 3aBooBXku 50 cMm i Lykepku B
obropTkax. OuiHITb NO Yep3si, CKINbKN LIyKEPOK MOXe NOMICTUTUCS B pag
Y3A0BX MiHINKN. 3anuLwiTe rinoTe3y KOXHOro, a NoTiM nepesipTe, y KOro
HanKpaLLnn oKoMip.




Yci peyosuHu cKnadaromecs 3 amomig i monekyrn. Mu He 6ayumo ix, 60
80HU Oyxe OpibHi. IxHE posmawiysaHHs, pyx i 83aemo0isi 8U3Ha4aromb, y
KoMy cmaHi nepebysae pe4oguHa — meepdomy, PIOKOMY YU 2a3yearmomy.

q Jloku MoOKHA APOOUTH PEUYOBHHY. Dynb-sKe Tijo cKJia-
maeTbesa 3 uvacTuH. Kpeiiza KpuUIInTbcsa Ha APiOHEHBKI IIMa-

TOUKM, KOJU MM IHIIIEeMO Ha JOIIIli, a OJiBelb — KOJIM IHIIIEeMO
Ha nmanepi. HasBa Temu Hamoro ypory ckJjagaerbesd 3 20 OyKB,
a oJiBellb — 3 TpUdEJbHOr0 CTPUMKHA 1 ABOX CKJEEHUX MIiXK
c00010 IepeB’THNX IIOJIOBMHOK. A IO € HAWNMEHIIIOI YaCTUHKOIO
rpudeIbHOTO CTPMIKHS UM Iamnepy?

YueHni gmoBesiu, 1m0 Bci mpeameru, yci opradisamm (i mu 3
BaMm), Hamia 3eMJid i Bci 00’€eKTHM B KOCMOCi CKJamaloThCS 3
HauApiOHINMIMX YacTMHOK pedyoBuMHU. Tijga 3mal0ThCcsad HaM CY-
MiIBHUMU JUIIIE TOMY, III0 MU He 0aUYMMO ITUX YACTUHOK, BOHU
ny.ke MmasieceHbKi. CTiHa, AKa CKJIAJAEThCA 3 OKPEMUX IIeTJINH,
3IaJIsI TeXK 3MAa€ThCA HaM CyIijbHOIO (MaJ. 31).

.5:-".]'...-"
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Maun. 31. ¥Yci Tisa cKIagamTbCA Maux. 32. Kazap 3 dpinemy
i3 yacTWHOK, Haue CTiHA i3 IeINIMHOK «XJIONUUK Ta MOro aToM»

YHacTuHKM onHiel 1 Tiel K peyoBMHM OJHAKOBi. HacTMHKU
KHCHIO, BYTJIEKHCJIOTO Ta3y, BOAN, KYXOHHOI COJIi BigpisHs-
IOThCS MiK c00010 OyIZOBOIO Ta PO3MipaMmu.

HaiigpibHimma yacTuHKa PeUYOBUHMU — MOJIEKyJa (3 JaTUHU —
«MaJIeHbKa Maca»). MoJIeKyJIin CKJIALal0ThLCS 3 aTOMIB.

q Y MoKkHA MOOAYMTH aTOMH Ta MoJIeKyau. MosieKkyiu
1 aTroMu He BUAHO HABITh Yy HANUCUJIBHIINMHWN ONTUUYHUUN MiKpO-
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cKom. AJie 3a JOIOMOIOI0 CKAHYBaJILHOTO TYHEJBHOI'O MiKpO-
CKOIIa MOJKHa pPO3pPisHATU 1 mepemimriyBatu atomMm. Ha kanapi
HaMEHIIIOr0 Yy CBIiTi aHiMaIllifiHOro (ijpmMy «XJIOOYMK Ta MOTro
aroMm» (mMaJ. 32) cBiTii 1ATOUKM — OKpeMmi aromu. PijgbMm yBiiA-
moB 10 «KHUrm pexopniB I'imHeca», amgike BcepeouHi JIIOJCHKOIL
BoJsiocuHN BMictuauca 6 1000 itoro Kaapis.

Akbun poamipn atoma 30iNbLLWNTK 0 OOHIET AECATOI YaCcTKu MinimeTpa

(Togi My 6 noro nobavmnu), To niwmnHKa nepetsopunaca 6 Ha 110-me-

TPOBY cKento, Mypaxa 36inbwmnnacs 6 4o po3mipiB OkeaHCbKOro nam-
Hepa, a 3picT nauHK ctaHoBmB 6u 1700 km.

d Ax 3momemroBaTM aToMu Ta MoJiekyau. Haiimpocrie

BUTOTOBUTU KYJIECTPUIKHEBY MOJEJb MOJEKYJ, 3’ €IHaBIIN
KYJbKH-aTOMH 3 ILIACTUJIIHY CipHMYKaMM, TpyOoukamu abo Ia-
aunukamu (MaJj. 33). OgHaK Taki mMomesi MalOTh HEIOJIIK: CKJIa-
ITa€ThCS ITOMUJKOBE BPaKeHHS, IO aTOMU Yy MOJIEKYJi TaJIeKO
OJHe BiJ OmHOro, a MPOCTIp MiK HUMHU He 3amoBHeHuii. Ha-
CIpaBIi X aTOMH B MOJIEKYyJIaX IIMiJIbHO IIPUJIATAaIOTH OOHE M0
onuoro. Ile moOpe BimoOpaskeHO y HamiBc(hepHUHiN Mozaesi Mo-
Jekya (maj. 33).

IlepeBaskHa OiJBIIICTH PEUYOBHH CKJIALAETHCA 3 MOJIEKYJI.
MoJiekyJun MOKYTh OyTH [OBOATOMHiI, TpHMaTOMHiI Ta Oararo-
aTOMHIi.

Mopaeni Mogaeni monekyn Mopaeni monekyn
aTomiB (kynecTpuxHesi) (HaniBchepunyHi)

o ©0:00 @ @
. 00 '8 O @
e ¢ @®

Mau. 33. Mogesai MmoyieKya: ABoaToMHi: 1 — KucHIO, 2 — as3oTy,
3 — BOIHIO; TPUATOMHIi: 4 — BYIVIEKHCJIOTO ra3y, 5 — 030HY, 6 — Boau

@ 3pobiTb Mogeni Monekyn 3 NnacTuniHy. 3 Skux Wwe maTepianis MoXHa
X BUTOTOBUTU?
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q Yum BigpisHAOTHCA TBEpai Tija, pimumHm i rasm. Yci
PEUYOBMHHN MOKYTh IepedyBaTH y TPHOX arperaTHUX CTaHax —

TBEPAOMY, PiIKOMY Ta rasyBaTOMY.

AN AN
st tateatete et
l‘+-+¢+“+l+‘+l'+"

@ Q L8

Maun. 34. Mogesi posramryBaHHA YacTHHOK: 1 — y TBepAMX Tijgax,
2 — y pigmHax, 3 — y rasax

Y TBepaux TijlaX YaCTHMHKHN PEUOBUHU PO3TAIIIOBaHI BIIOPSL-
KOBaHO 1 Ay:Ke HIiJIbHO. BOHU CHJIIBHO NPUTATYIOTHCA MIiMK CO-
0010 i MOKYTH JINIIIE JIeTeHbKO KOJMBATHCS, He 3MiHIOIOUM CBOT'O
moJIoXKeHHsa (maJy. 34, 1).

Mag. 35. ArperarHi cranu Bogu: 1 — TBepauii, 2 — pigKkuii,
3 — rasyBaTuii. 3BepHHU yBary, Io BOASHA IIapa € i HaJa IIOBepPXHeIo
pinuHu, i B Oyapbalnkax moBiTps

Y piguHaxX JYaCTHHKU PEUYOBMHU TeXX PO3TAIllOBaHi OJIM3BKO
omgHa m0 oxHOoi. AJe cuiau HIPUTATAHHS MiK HUMH cjaaomri, i
BOHU MOXKYTb BiJIbHIiIIIEe pyXaTucs, Yyac BiJl yacy 3MiHIOIOUU CBOE
moJIosKeHHA (may. 34, 2).

Y rasax JacTHMHKHN PEUYOBMHU PYXalOThCs BiJIbHO, BiAcTaHi
MiX HUMM BeJHUKi, BOHU Yac BiJ yacy BiIlITOBXYIOTBCSI MidK CO-
0oro i crimkamu nmécyny (maa. 34, 3). Posriauap ManoHOK 35 i
MMOPiBHAMN po3TalllyBaHHA YaCTUHOK Y TPHOX CTaHAX PEUYOBUHM.

3a BUCOKMUX TeMnepaTyp atoMu i MONeKynv pe4oBUHN pPO3nagatoTbCs
Ha enemMeHTapHi YaCTUHKN — eneKTPOHW, HEWTPOHU i MPOTOHU. Tak
YTBOPKETLCSA NNa3ma — YeTBEPTUN arperatH1i CTaH pevoBuHN. 30pi
Tina Mik3opsiHOro NpocTopy nepebysatoTb y cTaHi nnasmu. lNnasma — Hau-
NOLUMPEHILININ CTaH pedoBuHU y BcecsiTi.

ArperaTHuUi#l cTaH peuOBMHU MOKe 3MiHIoBaTucsa (maJua. 36).
Ilix yac HarpiBaHHS TBepAl Tija IJIaBJAATLCS, IIiT Yac 0OXOJIO-
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A Pk oo

MKeHHA PiAMHU TBEPAHYTH, a ra3u (Iapa) KoOHAeHCYIOThcA. Bu-
IIapOBYBaHHA Bif0yBaeThcs 3a OyAb-AKUX TeMIIEPaTyp.

@ MosicHu, ik BiabyBatloTbCa ABULLA, 306paKeHi Ha MamioHKy 36.

Mig yac HarpiBaHHSA Mig yac oxonomxeHHA
T ==» P = nnaBneHHs P == T = TBepaHeHHSA

lI-_l,--"' I.
o g * oo A
@ q?iaﬂ (2) —cli B2 1

3a 6yab-aKkux Temnepatyp Mig yac oxonoaXeHHs
P == [ = BUnapoByBaHHA == P = KoHpeHcauis

| “ o &

Mix Hot s ¢

Maun. 36. 3mina arperatrHux crauis: T — TBepze Tijno, P — piguna,
I' — ras (mapa)

@ KOPOTKO MPO rONMOBHE

O Veci peuoBuHHM, He3aJIeKHO BiJl arperaTHoro craHy, CKJa-
Mal0ThCA 3 HAWAPIOHIMINX, HEBUANMUX OKY UACTHUHOK.

O Moaeryna — HaliApiOHIIIA YACTHHKA PEUYOBUHMU.

O V¥V TBepaux TijJlax YACTMHKM PO3TAIIOBAHI AysKe IILJILHO,
CUJIBHO IIPUTATYIOTHCS MiK C000I0, KOJIMBAIOThCS, HE 3MiHIO-
IOUM IIOJIOKEHHSI.

O V pizmHax 4YacTMHKM pPO3TAIlOBAaHI NIiJLHO, aJjie AaJi,
Hi’K y TBepaux Tinax. Ciabire mpuUTATYIOTLCA i MOMKYTh 3MiHIO-
BaTH CBOE ITOJIOKEHHS.

O V¥V rasax 4acTHHKHU PO3TAIIIOBAaHI Ha BeJIMKUX BilcTaHAX,
caab0 IPUTATAIOTLCA, PYXalOThCA HMIBUAKO i B yCiX HaIpAMKax.

@ 3AMUTAHHS 0 3ABOAHHS 9 OOCHIMKEHHS

1. TNopiBHAWM TBepAi Tina i piguHn, pianHn i rasun. o cninbHoro Ta BiAa-
MIHHOrO Yy iXHi By40Bi Ta BNacTUBOCTAX?

2. Haeegu no Tpu Npuknagu peyvyoBuH y TBEpPAOMY, PigKOMY Ta rasysa-
TOMY CTaHax.

3. 3 gosBony 6aTtbkiB NpoBean eKCnepuMeEHTH 3a MaritoHKOM 36.

4. [lictaHb 3 xonoaunbHWKa NSLWKY BOAW | 3anull Ha AeSKUI Yac y Te-
nNin kKimHaTi. Yomy BOHa BKpunacsa kpanminmHkamm?
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SIKI BNACTUBOCTI
y TBEPAUX TIN

J1i0 i ueana Kpuxki, 2yma rnpyxHa, Opim MiyHul. Ane 6ci 80HU Maromb
enacHy ¢gpopmy i 36epicaromb 06’em. Lle momy, w0 YaCmuHKU pe4yoB8UHU y
meepoux minax WinbHO ynakoeaHi i CUIbHO NpuMs2ytomscsi MiX cobor.

® °
ﬂ Yomy TBepai Tinma 30epirarore (popmy Ta 06’em. TBepmi
Tija MaroTh BiaacHy ¢gopmy (Majy. 37), 60 YaCTMHKH, 3 SAKUX
BOHU CKJIAJAIOTHCA, CHUJIBHO IPUTATYIOTBCA MiXK c000r0.
BoHu He MOMXYTBH BiJIBHO IIepeMiIlaTHUCH, JIUIIIE KOJMBAIOTBHCSA

(Man. 38).
S@ —ef

Man. 37. Teepzi Tina

@ I3 yoro cknagatoTbesa Ui Tina? Onuwimv iXHi BNacTUBOCTI.

dopma TBepaux Tia 30epiraeTbca 3a
YMOBH, IIT0 HeMae 30BHimHiX BrniauBiB. Ha-
OpuKJad, IIamip MoXHa posipBaTu, HaMo-
YUTHU, CHOAJUTH, TJIMHY — 3iM ATH, a Mia-
HUH APIT CKPYTUTH Y KJIYOOK.

Mau. 38. Mogeasn

@ MoamBuck Bigeo 3a QR:KO/J,OM TBEPIOTO TLMA
Ta 03ByY 1ioro P>

IIle ogHa ocoOJIMBiCTH TBEPAMX TiJ — HeCcTUCIAHBicTH. Cipo-
OyiiTe CTHCHYTH IIIMAaTOK JepeBa abo MeTaJsy, i BiguyerTe oOIip
Tija. MoJeKyn y TBepAUX TijaxX po3TallloBaHi Tak IIiJIbHO, IO
30JIMBUTH 1X 3BUUAUHUMU 3yCUJLJIAMU He BracTbesa. Tomy TBepai
Tija 30epiraroTh 00’€M.

@ BukoHaw gocnig i nepekoHarics, Wo TBepai Tina 36epiratotb 06’eMm.
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. MNMo3Hay donomacTepom piBEHb BOAN Y NOCYAWNHI.

. Onyctn wmaTok nnactuniHy B nocyguHy. 3pobu no-
MITKY HOBOIO pPiBHSI BOOM.

. ObepexHo BUMMM NnacTuniH 3 BOAM 3a OOMOMOroH
nanuykn. CnocTepiran 3a 3MiHOK PiBHS BOAM.

. 3MiHK hopmy nNnacTumniHy Ta onycTu y BOAY.

. 3HOBY MO3HayY piBEHb BOAW iHLUMM KOFNIbOPOM.

XoM K LWifbHO yNakoBaHi YaCTUHKKM y TBEpAMX Tinax, Mk HUMU € Npo-
Mixkkn. INig yac BunpoOyBaHHS anapaTypu Ans KOCMiYHUX Kopabnis
3’sicyBarnocs, Lo ra3 npoHWKae Kpisb TOBLLY MeTany, sKLO NOoro no-
nepegHbLO He npokaraTu i BigKkysaTu.

q Axi MexaHiuHiI BJAacCTHBOCTI MalTh TBepai Tima. 3 1o-
CBiy TH 3HAEIN, IO TBEPJi Tija YMHATH OMip, AKIIIO Hamara-
TUCA 3MiHUTU iXHIO (hopMy abo 3pyiHyBaTu. BoHU MilfHIi.

Ae He 3aBXKIM MOXKHA IIOKJAIATHCA JININE HA MIiIIHICTB.
IIIo TBepaimia metanb i MOBiJBbHIiIIE 3HOIYETHCHA, TO BOHA JOB-
roBiuHimia. € cmemiasbHa ITKajga, 3a IKOI IMOPiBHIOIOTH TBEP-
micts (Masi. 39). 3a 1ier HMIKaJO HAWUTBepAiIuii — ajamas, a
HapiM’ AKimuii — TaiabK. TH MoOMKeIl caMOTYKKH IIOPiBHATH
TBEePAiCTh OyIb-AKMX MAaTepiayiB: TBePAIINIUIM 3aJuIlnae Ha
M’ AKIIOMY HoAapAnmuHy. Hampukiazn, 3adi3o 3ajuilae IIoaps-
NUHY Ha Mifgi, ajle Migb He mogpdanae 3aaizo. OTike, 3a1i30 TBep-
mgimre, HixK Migb. Migs moapsamnae cpibJao, aje i cpibo moapsamae
Mifb. IXHA TBepmicTh MpUGJIMBHO OfHAKOBA. TBill HiroTH 3asu-
ITae MOAPANNHY Ha TiIci, a cTajeBe JIe30 HOMKUKA IIOAPSAIAE
CKJIO.

1 2 3 4 5 6 7 8 9 10 )

. ! | | | . | . '

Tanbk MNnc Kanb- ®no- Ana- Opto- KBapy, Tonas KoF;yH.D. An-

. uut I.'_'gl)pm ™I Kna3 i mas3
XY R T
' ‘% i @@ el 4 "

M’ SIKUI TBEpPOU

o

Maun. 39. IlIxana TBepmocTi

@ Minbepwv aekinbka TBEPAUX TiN i 3anNPOMNOHY CBOIO LLKany TBEPAOCTI.

Bupobu 3 miacTuiiHy, MOKPOI I'IMHM, TEIJUH OmKOJMHUI
Bick — maactuuHi. He mokjazarooum BeJMKUX 3YCUJIb, TH MO-
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JKeIll 3MiHIOBaTH 1XHIO (popMy i BoHa He BigHOBIIOETHCA. CBU-
HeIlb — IJACTUYHUMI MeTaJl.

Boagmouac ryma, mnpysKMHKa B pydYlli, ecHmaHIep MAaioTh
MPYsKHiI BJIACTHUBOCTI i BigHOBJIOIOTH cBOIO (hopmy. € peui, 3
AKUMEU Tpeba MOBOAUTHCS Ay:Ke oOepe:xkHo. CKaanka, dapdo-
poBa uallka, Kpeijga, KaMiHb — KPUXKi.

TBepaicTb, MiIHiCTH, IPYKHICTH, KPUXKICTh, IJIACTUY-
HiCTh — MeXaHi4YHi BJACTHBOCTI TiJ.

# l'yma i3 yacom ctapie. ig gieto KUCHHO, WO € Y NOBITPi, BOHa cTae abo
nracTuyHoto, abo Kpmxkoto. [NnacTuyHi Tina Tex 3aMiHKKTbL CBOI Bnac-
TMBOCTI Bif TeMneparypu i 3 Yyacom.

TBepai Tiza MOXKYTH OYyTHM KpPHMCTAJNIYHMMH Ta aMOpP(GHUMH
(man. 40). I B ™ux, i B iHIMIMX YaCTMHKM PO3MIiIIeHI Iy:Ke
m1iJibHO. AJle y KpPUCTaJIaX BOHU BIOPSAIKOBaHiI, a B aMOP(PHUX
Tijax pos3TamnioBaHi xaoTuuHo. MeTaau, KyXOHHA CiJib, Jifm, aj-
Ma3 — KpucraJjaiudi tina. Cmoia, ryma, CKJIO, AHTApP — aMOpdHi.

Maun. 40. AmopdHi Ta Kpucramiugi Tima: 1 — OypIinTuH,
2 — KBapi, 3 — Jifg

@ MopiBHAR BypLWITKH i kKBapL. Y1MM 330BHI Cx0Xi kBapy i nia? Yum Big-
Pi3HAOTLCSA TXHi BNACTMBOCTI?

q IIlo Take maruiTHi BaactuBocti. leaki TBepxai Tina, Ha-

OpUKJa] i3 craji, 3ajiza, HiKeJgo uu Ko0aJbTy, MalOTh Mar-
HiTHI BaactuBocti. Taki Tina mpu-
Tarye MmaraHit (mana. 41). Ogmax
OiJBITiCT, PEUYOBMH HE MAae Mar-
HiTHUX BJactuBocTeii. Cepen
HIX — aJIIOMiHili, Mizab, OepeBo,

\ CKJIO, TyMa.

l ! Koxen wmarmiT mae pgBa 110-
Mau. 41. MargiTHi aiocn — miBHiuHM#A N Ta miBgeH-
BJIACTUBOCTI TiJ Huin S. MarHiTu IPUTATYIOTLCA
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Mi’X CO00I0 PiBHOMMEHHMMM IIOJIOCAMHU i BiZIIITOBXYIOTHCSA O/I-
HotiMmenHUMU (Maj. 42). MaruiTu € pisHoi popmu: migKoBoIIO-
nioHi, mrTaboBi, KiabienogiOHi.

Ao margiT pospisaTu HaABIILJI, KOXKHA YacTHHA 3HOBY Ma-
THMe IIiBHIYHMHA Ta TiBAeHHUH mojiocu. K Take moxke OyTm?
Piu y Tim, 1110 HaMaruiyeHi Tijia cKJaamalOThCA 3 MiJIbAPAiIB APi0-
HEeCeHbKMX MAarHITHKIB MiKpockomiuHux poamipiB. HasiTb
AKIIO 1X TOAPiOHUTH HA OINYPKHU, KOKHUI IIIMaTOUYOK Oyae Ma-
JeHbKUM MAaTHITHUKOM.

2 (] N

¥
m——,
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Maux. 42. KosxeHn Margit mae aBa mojocu — ImiBHiunHmiA N
i miBmeHHNI S

CKinbKu CKpinok niginme TBiA MarHiT?

Ha manionky 43 306paxeHo [OaBHIN

KMTanNCbKMN KOoMnac. AKLWO LUTOBXHYTH

NOXKY, BOHa noyvnHae obepTaTuUcs.
Micnsa Toro, ik BOHa 3aCNOKOKETLCS, AepXKak
nokasye Ha niBgeHb. ®Popmy Komnaca
BMOpaHO He BuNagkoBo. Ha OymKy OaBHiX
KATaWLiB, BOHA Haragysarna cysip’s, ke BOHU
Ha3uBanu HebecHum koBLueM. A K MU Ha3n-
BaeMo ue cysip’a?

Man. 43. Kuraiicbkuii
KOMIIac y BUIJISAIL
KOBIIIKA 3 MarHeTury.

d q ITpubausuo 2600 pokis
) Sk BHKOPHCTOBYIOTH BJIACTH- 110 HAIIOi epH
BocTi TBepaux Tija. lobuparwoum pedo-

BUHU [Jid BUPOOiB, BpaxXxoBYIOTHh ixHi BjactuBocTi. I[1d pecop
Ta aMOPTHU3aTOPiB aBTOMOOiJIS BasKJMBiI IIPY:KHI BJIACTHUBOCTI.
3 IPYy:KHUX MarepialliB BUTOTOBJISIOTH TAKOYK CIIOPTUBHUI iH-
BE€HTap, IIiJIOIIBU KPOCIBOK, IIIECTH MOJsd CTPuUOKIB y BHCOTY,
JIUKI.
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Besocunenui pamMm MaioTh OyTH MIIHHMM Ta HaTiiHUMH,
TOMY iX BUT'OTOBJISIOTH 3 TBEPAUX COPTiB cTaji abo mropaJrio.

BeroH, 3 AKOro 3BOAATH OYIUHKM, TBEPAWil, ajle KPUXKUH,
TOMY B CTiHAX Ta CTeJi MOKHa CBEePIAJUTH OTBOPH. KPUXKiCcThb
3epeH IIepIio, I'BO3AUKMN (BHUCYINIeHI OPYHBKHU I'BO3IUYHOTO me-
peBa), KaM’ daHOI coJii uu padiHOBAHOTO IYKPY BUKOPHUCTOBY-
€MO, KOJIM PO3MEJIIDEMO iX MJIMHKOM Yy IIOPOIIOK. TBepauii, auae
KPUXKHII IIIMAaTOK T'PaHiTy I yZapaMu MOJIOTKA i 3yOmiaa B
PYKax MaucTpa IepeTBOPIOETLCA Ha CKYJIBLITYPY.

IlmacTuuna O6aaxa goOpe BUTMHAETHCS, 3 Heli (popMyIOTH
Kopirycu aBToMOOiiB. [[piT BUrMHAIOTH i BUTOTOBJIAIOTH 3 HHOTO
OIMUIBKU, KAHIEJAPChKlL CKPIIKU, CITKM IOJIA OTOPOXKi.

3a DOIMOMOTI0OI0 MAarHiTHOI CTPiJIKM KoMIlIaca MOJKHAa BM3HA-
YUTHU HAOPAMOK Ha miBHiUu. Marmitm yacTo BUKOPHUCTOBYIOThH,
11100 3i6patu npi6HI craseBi um 3asmisHi mpexmerwm. IX BCTAHOB-
JIOIOTH y mIadax, 1mobd 3aKpuBaTHU ABEPIli, Yy MOPO3UILHUX Ka-
Mepax, AKi MalTh NILJIBHO 3aKPUBATUCA, B irpamikax Ta KOH-
CTPYKTOpPAaXx.

O Tseepai Tina MarTh BiacHy Gopmy i 30epiraroTes 06’ eM.

O IlnactmuHi Tina 3mMiHOOTH GOPMY 1 He BiZHOBJIOIOTH Ii;
KPUXKI JIETKO PYUHYIOTHCA; IIPYKHI 3MiHIOIOTH (hopMy, aje Io-
TiM BiHOBJIIOIOTH 1i.

© MarsuiTu MaTh ABa MOJIOCH — HiBHIYHUIN Ta HiBIeHHUM.
BoHu nmpurAaryioTs IpeaMeTn 3i cTaJi, 3ajriza, Ko0aJIbTy.

@ 3anuTAHHA ) 3ABOAHHA @)  [OCTIIKEHHS

1. TosicHKn, Yomy TBepAi Tina marTb BnacHy opmy i 36epiratoTb 06’em.

2. Hasegu 2-3 npuknagm TBepamX, NPY>KHUX, NAACTUYHUX | KPUXKUX Tifl.

3. 3aBasky SKUM BNAcTMBOCTSIM HUTKA 3MBaE TkaHuHy? [JobysatoTb
BYrinna? PixyTb anmasHuM pi3uem ckno?

4. Kycok TyaneTHoro muna mMae npamMoKyTHy ¢opMmy. 3a TWxXAeHb YCi
Noro po3mipy 3meHLWwunuca BaBidi. Ha cKinbku we AHIB BUCTA4YNTb MuUna,
SKLLO NPOAOBXYBATN NOro 3MUIMOBATU 3 TAKOK XK LUBUAKICTHO?

') Havkosi 3asABH

MpaBaa 4m Hi? AKWO NoCTaBUTU O4MH Ha OOHOrO BCi KyOiYHi caHTu-
MEeTpU, SKi MICTATbCA B OAHOMY KyBGiYyHOMY MeTpi, TO cToBn4YumK byae Bu-
LW, Hix MNoBepna.
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SIKI BNACTUBOCTI
Y PIAUH

Ha gioOMiHy 8i0 meepOux mir, YaCmuHKU, 3 SKUX CKriadarombCs pPiOUHU,
8iflbHiWe pyxatombCs | He mak CUIlbHO rpumsiearomscsi Mix coboro. Tomy
PIOUHU MeKyYi | IX MOXHa nepenusamu 3 0OHIEl MOCyOUHU 8 iHWY.

°
q Yomy pigunu 30epirarorsb

00’eM, ajle He MaKOTh BJACHOI
¢popmu. IllmaToxk abOOAy v
CKJAHIIL 30epirae ¢opmy, aJe
KOJIM JIiA Ppo3TaHe, BOja, sAKa
yTBOpHJaca 3 HBLOrO, HaOyBae
dopMu crIAAHKU. SIKIo ii mepe-
JUTU B iHINY IOCYAUHY, (popma
3MiHUTBCA, aje ob0’eM Oyme Toii
camui (maa. 44). Yomy Tak

BimOyBaeTbca? Maun. 44. Pinuna mabysae
dpopMu mocyguHuU,
@ MopiBHAM Nig i BOQY, sIka yTBOPU- aje 30epirae 06’em
nacs, KOnu BiH po3TaHyB.

YHacTuHKMN y piAmHaAX PyXaioThCA BlABbHIIIE, HIXK Y TBEPANX
Tijax, yac BiJ yacy 3MiHIOIOTH CBO€E IMOJIOXKEHHSA («IIepecKaky-
I0Thb» 3 Micia Ha micie). Tomy piguHU TeKydi, He MalOTh BJIac-
HOI (hopmu, a HaOyBawTh (OPMU IMOCYAWHU, B AKY iX HaJUBa-
10Th. IlpurdaranHa MiK YacTHHKaAMU PIAUHU MEHINe, HiXK Y
TBepAUX Tijax, aje 3HauHe. Tomy pigmH}
30epiraroTe 00’€M. @nﬂqu gﬂg

Y piguHax, siK i y TBepAUX Tijnax, dac- [w]7y[E] uﬂqﬂu
TUHKH HIiJbHO IIPUJATAIOTH OJHA OO OJHOI _, Q ﬂg
(max. 45). Tomy piguHu Maii’ke HECTUCAUBI. [a] ; Igﬂ'

Q
MNMogmeuck Bigeo 3a QR-kogpom  Maut. 45. Mogensb
Ta 03ByY Woro P posTaIyBaHHsI

MOJIEKYJ Y PiAuHi

q Illo BinOyBaeThcsi, KOJAM 3MIilIyIOTHCA ABI piguHH. Y
MIOCYAVHY 3 BOJOI0 aKypaTHO A0JaMO KOJIbOPOBY TyII (IpPiOKY
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akBapesbHOI (hapOu). I3 wacom oOMIBiI pifMHN HEPEMilIalOThCA.
Mixx moJsiekysaMu 000X pigmH € mpomimkku. MoJieKyiu pyxa-
IOThCA. YHACIIJOK PYXY MOJIEKYJM OAHIi€l PiIMHMN IIPOHMKAIOTh
y TPOMiKKHM MiK wMoJsieKysmamMu iHmmoi (mana. 46, 47). Take
ABUIIle Ha3UBaIOTL IUQy3i€lo.

NMudysia — camoBiIbHE MepeMilTyBaHHA PeYOBUH yYHACJIi-
JTOK B3a€EMHOI'O IIPOHUKHEHHS UYACTHUHOK OJHi€el PeUuOBUHU B
iHIITY.

9@

Maun. 46. [fludysia TBepmoro Tija i piguuum

Maun. 47. Mogenb aBuiia gudysii Of~40)
4
@ Moamsucs Bigeo 3a QR-kogom Ta 03Byd oro P ’I‘EI

ABuire nu@ysii € BamKJINBUM IJI5 KUTTENIAILHOCTI POCINH,
TBapuH i JoguHU. 3aBIAKU Au@y3ii BizOyBaeThcd AUXAHHA Ta
JKUBJIEHHA OPTraHi3MiB, IIOTJIMHAHHA BYTJIEKUCJIOTO ra3dy 1 BUIi-
JIEHHSI POCJIMHAMM IIOTPiOHOro OJIs AMXAHHSA JIIOAWHN KMICHIO,
MOCTAaYaHHSA IIPUPOIHUX BOJOUM KUCHEM.

IITo BuIa Temmoeparypa, TO IIIBUIIIE Bigf0OyBaeThbCsa Au@ysis.
Ile Tomy, 110 3a BHUINOI TeMIIepaTypu MOJIEKYJIM PEUOBUH pyxa-
foTbesa mBuaIine. He Bci pignHM 3MiITyoThC.

IlepekoHatica y IbOMY Ha [IOCJiAi: cIpoOyil IepeMmimiaTu
oJIito i Bomy.
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Oripkn npoconioTbCA B
rapsidii Bodi  LWBMALLE,
HIDK Y XOSTO4HIN.

bopuy HacTynHoOro AHsA
e CMayvHiLLIniA.

Kynbka, HanoBHeHa Mo-
BITPAM, 4epe3 Aeskun
yac 30yBaEeTbCs.

3a ponomoroo aepo-
30110 MOXHa Hagatm
peYi EeKCKIT03MBHOIO BU-
rnsay.

TBapuHu y BOAOMMaXx
anxatoTb. KnceHb npo-
HUKae y BOAOVIMU pasoMm
3 MOBITPAM.

Conoako-kucnyBaTumn
3anax MaHOapwuHKN po3-
noBclOOUBCA Yy NpUMI-
LLEHHI.

Mau. 48. [Iudysia y mobyTi Ta mpupoai
OnnwiTe sBuWa amMdysii Ha Npuknagax, HaBeaeHUX Ha MarstoHKy 48.

d Ax BimOyBaeTrbcA BUmapoByBaHHA. Mu He 6aummo Mo-
JIEKYJI, ajie IIOJHs CIIOCTEPIraeMo ABUIIA, AKi IiATBEPAKYIOTh,
IO BCi Tijla CKJaZaloOThCA 3 HAUAPIOHIININX YACTHHOK, AKi
OesmnepepBHO pyxaroThcsa. OmHe 3 TaKUX ABUIN — AUPy3isd, Ime
OIHEe — BHUIIAPOBYBaHHA. 3 BiJIbHOI ITOBEPXHI PiAWMHU IOCTiHHO
BiOyBa€eThCsa BUIIAPOBYBaHHsA. HaWMIBUAIIL YacTUHKH Bigpu-
BaIOThCSA BiJ TOBepxHi 1 moxkumaoTh pigmHy. PigmHa mepexo-
IUTH 3 pigkoro CTaHy B
rasyBaTuil. b g

IIlo 6inmpma mroma BimbHOI mO-
BE€PXHi, TO IIBUAINE BUIIAPOBYETHCA '
pinuHa. Boma 3 BomoiiM BUIIApOBY-
€ThCA IIBUAINE Y BiTPAHY IIOTOAY Ta
3a BHUIIO]l TeMIlepaTypu.

@

3 qkoi nocyauHu (man. 49) pignHa

BunNapyetbcsa  wsuawe?  Yomy?
O6’em Boan B 060X nocyanmHax ogHa-  Maur. 49. Mozgens aBuia
KOBUMN. BUIIaPOBYBaHHSA
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Pinvuu BunmapoByOThCA 3 Pi3HOIO HMIBUAKicTIO. CriupT BUIIA-
POBYeTHCA INBUAINE, HiXK BOJa, a BoJa INBUAINE, HiMK OJid.
IIIBugKO BUIIAPOBYETHCS alleTOH, Hapu SKOI0 € OTPYHHUMH.
BensuH TeX € JEeTKOI0 CIOJYKOIO, a MOoro mapu — JerkKosam-
MHCTi. 3 TaKUMHU pigumHaAMU Tpeda MOBOLUTHICSI 00eperKHO.

O PizuHy He MaroTh BiacHOI gopMu, a HaOyBaoOTb (HOPMU
MMOCYAUHU, y AKY iX HAJIMBAIOTh.

O BinpuricTs pigue 30epiraioTh CBiil 06’€M Ta € HECTHUCIIN-
BUMU.

O Nudysis — me caMoOBiIbHE IIePEeMIIIIyBaHHSA BOX PEYOBUH
VHaCJiIOK PyXy YacTUHOK, 3 AKWX BOHHU CcKJazawTbcd. Illo
BUIIA TeMIlepaTypa, To OijbIa IMBUAKICTE Au@y3ii.

O BunapoByBaHHS — Iie Ilepexij] peYOBUHU 3 PIAKOTO CTAHY
B ragyBatuii. [lIBuaAKicTh, BUIIapoBYBaHHA yV piaiuH pisHa. BoHa
TaKOXK 3aJIe’KUTDh BiJ TeMIepaTypu i BiJIbHOI MOBEPXHi piAuHA.

@ 3AmUTAHHS () 3ABOAHHS @  OOCTIDKEHHS

1. Poskaxu npo 6ygosy piguvH.

2. lMopiBHAM BNAacTUBOCTI BOAM i CNUPTY, onii Ta GEH3NHY.

3. O6rpyHTYI, Yomy andysisa i BUNapoByBaHHSA BigOyBalOTbCS LUBMALLE
3a BULLIOT TeMnepaTtypu.

4. lMigconomKkyun Yam, MU PO3MILLYEMO NOro JoXxeuykow. Hagiwo?
Apxe 3aBasiku audysii uen npouec Biabyaetbcsa caMoBINbHO.

5. ¥YsBu, wo y tebe € ABi kKOMaHAM rpaBLiB: Yy CUHIX i 3eneHnx dytbon-
kax. MosiCHK M, K BOHW MOBUHHI pyxaTtucs, wob 3amogentoBatu SBuLLE OU-

doysil.

GIE=ETTD

Xoau KoHeM, NoYnHa4m 3 NOPOXKHBOI KNITUHKN, i
npoynTan TpM HaykoBi TEPMiHWM Ta Npi3BuLle AaB-
HbOrPEeLIbKOro Y4eHoro, ki TyT 3awundpoBaHi.
OcTaHHA OykBa nonepegHbOro croBa € MepLUok
OyKBOK HaCTYMHOrO.

1. HacTtuHka, 3 AKOoi cKnagarTbCa MOMEKYNN.

2. HanmeHLa YacTuHKa pe4oBUHN.

3. BiH ckasaB: «EBpukal»

4. flBUWeEe caMOBINbHOrO nepemillyBaHHA pedvo-
BUH.

n < X |4

h oo = |&
[WENORNORIL L
Olw o 22
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_ Yomy BOAA -
HAAANBOBNXKHILIA
PIAUHA HA 3EMNI

3 ycix piduH Ha 3emrii eo0a — eOuHa piOuHa, sika 3a memrepamyp, npu-
OamHux Ons Xummsl, nepebysae gidpa3y 8 mpboOX cmaHax — meepoomy,
piOkomy ma 2asysamomy. Lis ii ocobnusicmb 3abesrnedye kornoobia 8odu y
npupooi.
® °

ﬂ Yomy Boma Taka BaskaumBa. Tu BiKe 3HAaEI, IO YUCTaA
BOoZa — IIpo30opa i He Mae aHi 3amaxy, aHi cmaky. AJie Taka
Boja € Xiba mro y Jsaboparopifgx ydyeHHUX. ¥ IPHUPOAL Bojga ak-
THUBHO BOMpAae B cebe, po3umMHsAE y cobi i cama MpPOHMKAae Mamke
ycogu. Tpu uBepri IjaHeTM BKPUTO BOJOIO: OKeaHU, MOPH,
o3epa, piuKH, CTPyMKH, 0ojioTa, a HaJ ILJIAHETOI IIJIUBYTh
XMapu — CKONWUIIE BOAAHOI IapyW, KpPaIlJIMHOK BOAM 1 KpUCTa-
JUKiB jabony. Boma € y moBiTpi, AKMM MU AMXAaEMO, a Haii-
OinbIri 3amacu mpicHol BoAuM Ha 3eMJII 3aMOPOKEHI y JIhOMO-
BHUKaX 1 BeJeTeHCbKUX aiicOeprax. Mu cami 3HAUHOIO MipoOIiO
cKkJamaemMocs 3 Bomu. Besa Bomm HeMo:KJamBe KUTTA (Maya. 50),
aJ»Ke BOHA:

O BXOIUTH IO CKJIAAy OpPTraHi3MiB;

O posumHsAe MOTPiIOHI AJIA KUTTS i BUBOAUTDH INMKIIIUBI OJs
OpraHiaMy pedoBUHU;

O 0X0JI0KY€E OpTraHi3Mu;

O cepepmoBuIlle icCHYyBaHHA 0araTbox TBApPHUH;

O yce XKuBe Ha 3eMJIi CIOKUBA€E BOLY.

Max. 50. Bes Bongu HEMOMKJINBE KUTTS

Bopga — crpareriunmii npoAyKT KOKHOI gep:kaBu. bea Hel He
MOJKe iCHyBaTH »KOJHa POCJMHAa 1 TBapuHAa, a OTKe, i ClIbChbKe
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B ke 10

rOCIIONapcTBO. ¥ IIPOMMCJIOBOCTiI BOJla € CUPOBUHOIO, TEILJIOHO-
cieM, po3umHHUKOM. BoHa € HalizerieBHINM TPaHCIOPTOM, IO-
poroio, 1o moB’a3ye BigmaneHi micra. CraBKu i (poHTAaHU — He-
IIOBTOPHI eJIeMEeHTU apXiTeKTypHu.

He mapHyimo Boay. YkpaiHa — HanmeHL 3abesnevyeHa BOOHUMU pe-

cypcamn gepxaa y €sponi. BogHovac woaobun KoXeH MellkaHeub

Ykpainn cnoxusae 320 n Boau, Toai iK'y BENUKMX MicTax €Bponu —
100-200 n.

ﬂ Axi oco6amBocti Bomm. Boma — enmma peuoBmMHA Ha
3emii, AKa 3a TeMmIlepaTyp, NPUAATHUX IJIA KUTTS JIIOAEH,
MOJKe IepedyBaTy OTHOYACHO y TPhOX cTaHax (MaJj. 51): TBep-
momy, pizkomy i rasysaromy. Came ma ii ocoGuuBicTh 3a0es-
meuye KOJIOOOIr BOAM B HPHUPO/Ii.

TBepai Tina 3asBuuail NIiJIbHINI, HidK piAuHMN, 3 AKX BOHU
yTBOpUINCA. A 3 BOJOIO Bce HaBOnaku (MaJj. 51): MOJEKyJIx BOAU
y pizkomy crani (2) ymakoBaHi miisbHimme, HidK y TBepaomy (1).
Tomy Jsig myiaBae Ha TOBEPXHi BOIU.

Maun. 51. [IBoBuMipHa MOAea b TPHOX CTaHiB Boau: 1 — Jif;
2 — KpamamHa Boau, 30iapinena y 10 minbiioHiB pasiB; 3 — BogaHa
napa; 4 — aricbepr, 110 TaHe, Ta YKPaiHCbKA aHTAPKTUYHA CTAHILis
«Axranemik BepHangcbKuii»

@ [MopiBHAW LWiNbHICTb YakyBaHHS MOMEKyn BOAW i Nboay.
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A Pk oo

Came TOoMmMy, IO JIia mJIaBae Ha IIOBEPXHI BoAMW, y piukax Ta
o3epax MOMKJIWBE KUTTA. JIKOU Jrig TOHYB, Ha IMOBEPXHi yTBO-
proBajucs 60 Bce HOBi i1 HOBI IIapm JIBOAY, i BPeINTi BogonMa
mpomepsasia 6 mo muHa. PocimHu Ha nHI cKyBasa 60 Kpura, a
MaiiyKe BCi BOAHI MeIIKaHII HeMuHy4Ye 3aruHyJau 0.

BOAM». 3BEPHM yBary, 9K 3MIHIOETbCS LUINTbHICTb ynaky-
BaHHSA MOMeKyn nig 4Yac nepexoay BoAM 3 pigKoro ctaHy
y TBEpPOMUN.

@ MepernsHb 3a QR-kogom 3D-mogenb «3amMep3aHHs

q Ckinsku B 1001 Boau. KinbKicTes Boau B Tiji 3a/IeKUTH
Big BiKYy JIOOMHN. YABU: TH OiJbII HiXK Ha IOJOBUHY
CKJaJaemicsa 3 Boau!

Tabnuus 2

TBos
(Maca, ‘r ] 25 |30 | 35|40 |45 |50 ¥
Maca Boau "
LB = J 17 |20 | 23 | 27 | 30 | 33 .L
LLo6 misHaTucs, ckinbkn B TOGI BOAM, MOPIBHAN CBOK Macy 3 no-
KasHMkamu B Tabnuui 2.

Huxarwoun, Mmu BTpauyaemo Boay. Iloguxait Ha x0Ji0HE CKJIO,
1 BOHO BKPHUETBHCA KpamejsibKaMu BOAM. Tu BUAUXAEII BOJIOTE
IOBiTpPA, IO MicTUTh BOAAHY mnapy. OxoJom:Kyroouuch, BOHAa
KOHIEHCYEThCS — II€PEeTBOPIOETHCA Ha piamHy. 3a n0o0y TH BU-
Tpauaemt npuban3ao 10 ckiasHoK Bomu. CTiIbKHM K BOAM TOOiL
Tpeba BUOUTU M CIOKHUTHU 3 IKelo, 100 MOKPUTH BTPATH BOIU
Ha JUXaHHA.

Bopa micTuThbcAa y BCiX IPOAYKTaxX, sKi MU BXKUBaeMo. B
oBouax, (ppyKrax, m’sci, xJibi Ta Kpymax Boau OijbIlie, HixK
TBEpPAOl PEYOBUHMU.

3amopoxeHui xnié — gocuTb nowmnpeHnn Hanispabpukat y cBiTi. Ta-
KM NPOAYKT MOXHa 3bepiratv TpMBanuim yac, BiH He YepcTBie, a 3a

noTpebn Noro MoXHa LWBMAOKO «OOMEKTU» i YacTyBaTu rocTen CBi-
XXEHbKOI BUIMIYKOH.

q Ax 3podutH Momesb Ko0g000iry Bomu. Boma mepeOyBae
y mocTifiHoMy pyci. BunmapoByiounch 3 MOBEPXHI BOJIONM, I'PDYHTY
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Ta POCJUH, BOJa HAKOINUYYETHCSI B aTMoc(depi, IIOBEPTAETHCS
y BUIJIAAL OIlaaiB, IONMOBHIOIOUM 3amacu B OKeaHaX, pPiuKax,
osepax. Tomy KinapkicTb Boau Ha 3eMJi He 3MiHIOETLCA — IIe
1 € KOJ0oOOir BoAM y IIPUPOIi.

@' BurotoBTe 3a iHCTPYKLiE0 Mogenb sBumLLa konoobiry Boau y npmpoai.
Aki cninbHi 03HakKM moaeni Ta sasuwa? YnMm BOHM BiOPI3HAOTLCA?

1. AKypaTHO BIgpiK BEpPXH 4ac-

o x5 5 TUHY NNAaCcTVKOBOI NAAWKNA.
_“:—'":\H~ o T » 2. [1HO NnAWwKM BUCTENM OPIBHMMN
i NG ol KamiHUAMM L1apoM 3aBTOBLUKM MpU-

_________ = “’F._ _% kneika 6nun3Ho 1,5 cm.

| | CTpidka 3. 3Bepxy Hacun  M'ATUCAHTU-

" | HeBenuki  METPOBMIA LWap A06POro rpyHTy.
- #wﬂ, - POCANHKM 4. Nocagn HeBenvKi  POCINHKN.
| . TpyHT Anoe, TOBCTSHKN, OYNTKK, KAKTYCU He-
' el *-i“.f* OpPi6Hi BUGarnuBi i XUTUMyTb Yy 3akpuTin

KaMiHLj NNAWLUi gy>Xe O0Bro.

5. 3B0Onox 3emnto (He CUIbHO).

6. 3akpinu BEpXHIO YaCTUHY MASLWKN KNEWKOK CTPIYKOK i 3aKpyTu
KPULLIKOIO.

7. MNocTtaB mogenb y [obpe OCBITNEHOMY MicCUi, ane He Ha npsime
COHLe. AKWO pOCAHKM MPUUMYTbCH, KOnoobir Boan MoxHa byae cro-
cTepirat BNPOAOBX POKY.

8. MNpocTtex 3a 3amiHamu, WO BigOyNUCb ycepeauHi NMsLWK1 BNpo-
A0BX Aobu. 3anuwm cBOT CNOCTEPEXEHHS.

ﬂ Bopma — pyiiHiBHMK uu Boma — pATiBHUK. HaykosBii BBa-
JKaloTh, IO KUTTA 3apoaujoca y Boxi. Hac sauapoBye mop-
cbKuii mpubiii, BabJATH XMapu, IO MIPOIJINBAIOTE Yy Hebi, 3BO-
pyIllye paHKOBa poca Ha IIeJIIOCTKAaxX TpoaHAW. Boma — wMare-
piaJ asd 4ygoBUX TBOPiHB Ipuponam (MaJ. 52). ¥ cleKy KOBTOK
BOAYM BraMOBY€ CIIpary.

Mau. 52. Boga — maTepian a8 4yJOBHX TBOPiHb IPUPOIU

@ Hassu siBMLIa, y SikMx Bepe yyacTb Boaa.
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BogHouac cMepTOHOCHI TiraHTChbKi XBWJII CTAaHOBJATH 3a-
Ipo3y OJis KopaOJiiB i Jrromeln Ha ys30epexk:ki. Boguux ctuxiii e
YMaJio: Ipo3a, 3aMeTijib i XypTOBMHA, MOBiHb, ITIABOJOK, CHi-
roBa JlaBuUHa, Jibogonan. IlepeTBoproounchk Ha JiJ, Boga MOKe
3pyHHYBaTH He JIMIIe BOAOTiIHHI TpyOu i 6aTapel omajleHHA, aje
¥ rpaHiTHiI ckeJui. [lomoBa Boja moTpamnjisd€e y TPIIUHU CKeJb,
3aMep3a€ 1 IOCTYIOBO PYUHYE TipChKi ITOpPOAU.

@ KOPOTKO MPO rONIOBHE

O Boga — eguua peuoBMHa Ha 3eMJi, AKa 3a TeMIEPaTyp,
MIPUAATHUX IJSA KUTTSA, mepedyBae Bijpady B TPhOX CTAaHAX —
TBEPAOMY, PiIKOMY Ta ra3yBaToOMYy.

O Ha sigminy Bix 6GiJbIIOCTI pPEYOBMH, MOJIEKYJINM BOIU Y
piaAKoMy cTaHi ymakoBaHi IMiJbHIiNIE, HiXK ¥ TBepaomy. Llsa oco-
OJIMBiCTH BOAU PATiIBHA IJA KUTTA Ha 3eMJIi.

O Veci opranismu (HaBiTh MiKpocKomiuni 6axTepii) mMicTaThb
BOAY i He MOMKYTh KuUTU 0e3 Hei.

@ 3anuTAHHA (@) 3ABOAHHA @)  DOCTIMKEHHSA

1. Aki BNacTMBOCTI BOAM BUPI3HAOTL 1T cepes iHWnX piguH?

2. CHiXMHKM — Ue KpucTanu nbogy. HaykoBui oTpumanu gecaTkn Tucay
doTorpain CHiXkMHOK. [IBOX O4HAKOBUX CHIXXMHOK Y Npupoai Hemae. A Lo y
HWUX CNifibHe?

3. Y gaBHUHY Ha MOpOo3i B ckeni, aky Tpeba 6yno 3pynHyeatu abo Bia-
KOMNoTW Big HET YaCTuHy, cBepanunun oTeip i 3anueanu y Hboro sogy. Onuwin,
Lo BigbyBanocs gani.

4. TMoawnckyTtynTe y rpynax Ha temy: «Boga — pynHiBHUK 4n Boga — psi-
TIBHUK?Y.

5. baraTo ctapoaaBHix 06psaiB i 3BMYaiB NOB’sA3aHi 3 BOAOK. A SKi 3 HUX
OiNWnn Ao Hawux gHiB?

o, HAYKOBI 3ABABM

Kpannsa-nyna. 3y6o4nCcTKOO akypaTHO
NoCTaBTe MarneHbKy Kpans BOOM Ha eKpaH
MOHiTOpa (TenedoHa) (ma. 53). NepekoHan-
Tecs, WO Kpanns gie sk nyna. 3anpornoHymnTe
cnoci6 BU3HAYNTK 1T 36iNbLUEHHS.

Mau. 53.
Y na6oparopii MAHJIa6
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SKI BNACTUBOCTI
Y TA3IB

Ha giOMiHy 8i0 YyacmuHOK y meepOux minax i piduHax, 4acmuHKU 8 2a-
3ax nepebysatompb Oyxe Oarieko oOHa 8i0 OOHOI, 8iflbHO pyxaombcs I 3a-
tmaromsb yeecb HadaHul iM ripocmip.

q Yomy rasymBaTi Tijla He MalOTh BJAacHOI (popMu i He
30epirarote 00’em. Ha Bigmimy Bimg TBepmmx Tinm i pigmH, yac-
TUHKHN y rasax po3TallloBaHl1 JajJeKo oaHa BiJg oaHol. Bouu
BiJIBHO PyXalOThCA Yy PiBHMX HaAIPAMKAaX, Yac BiJ yacy CTHUKA-
OUYNCh MiK c000r0 Ta cTiHKamMm mnocyauHm (Maj. 54). Tomy
rasy He MarTh BiaacHoi ¢opmu. Bonm HabyBaioTh (opmMu mo-
CyAWHU, Y SKili mepeOyBaioOTh.

- .
@ MoouBuck Bigeo 3a QR-kogom EI @; E?J -~
Ta 03BYyM 1ioro P s | :
= dld 1__:] .l‘“‘l.
l'asu He MarTh BJaacHOI opMu, 1 ITUM k
BOHUM CXOK1 Ha pigmHuH. HYacTuHKM razy  Mau. 54. Moxeib
ci1abo B3aeEMOJIiIOTH MisK Cc000I0, a TOMY rasy
rasy He MarwTh BJacHOro o6’emy. 06’em
rasy JIOpiBHIOE 00’€My IIOCYIWHU, V AKiA BiH 3aKPUTUMA.
Bigcrani misk yacTMHKaMM rady BeJHKi, TOMY Tasm JIETKO
CTHCKaThcda. Hampukiana, MoKHA CTUCHYTH IOBITPA y MITTPUIL
abo HakauaTu IMMHU BeJsocuiiena. Ilum rasu BigpisHAIOTHCA Bix
PiauH i TBEpAUX TiJ.
l'a3z mae 3maTHICTh PO3MIMPIOBATUCA i PIBHOMipHO 3amOBHIO-
BaTH BCIO IOCyAuHYy. BiH mparse 3aiHATU yBech 00’€M, SAKUM
BeJIuKUM BiH Ou He OyB. Ile Bimomo 3 mocBimy — Mu HiKoJIu He
HaTpamJsdeMO y KiMHATI UM AeiHge Ha IIOpPoKHeUy, B SAKiil He-
Mae€e MOoBiTpH.

Y po3noBigsx Npo KOCMIYHI MOAOPOXi 4YacTo TpannseTbCA BUCNIB
«6e3noBiTPSAHMI NPOCTIp, MOPOXHEYa» — BiACYTHICTb Byab-SKOI peyo-
BUHW. Hacnpaegi y KOCMiYHOMY MPOCTOpPi € AyXe PO3pioKeHUNn ras.
AGCOnOTHOI NOPOXHEYI y Npupoadi Hemae, ii 4oci He BOanocsi CTBOPUTU Ha-
BiTb Y HaMCy4acHILWMX HayKoBUX nabopaTopisix.
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ﬂ Ax BigOyBaetbca mudysia y raszax. Km0 Ha KyxHI Bu-
MiKaoTh IUPIKKU, aleTUTHI 3amaxX¥’ PO3IOBCIOMKYIOTHCA II0

Bcii kBaprtupi. Ile ToMy, I1I0 MOJIEKyJX BUMOIYKUW IIIBUJIKO IIO-
HIPIOBaTHCA B KiMHATiI 1 mocsArarTh TBOro Hoca. ¥ rasax, fK
i B pigmHax, BimOyBaerbcA mudysia. ¥YsaBu, IO y ABOX IIOCY-
IUHaX, MEepeKpuTHUX KpPaHOM, € JOBa rasm — KICEHb 1 BOJEHb
(magy. 55). fAkmio KpaH BiAKpuUTH, i3 yacoM KOXKEH ras saiiMme
obouaBi mocysuuu. Cymimn KMCHIO 1 BOAHIO IiJ uac HarpiBaHHA
€ BuOyXOHe0e3IIeUHOIO.

Man. 55. Mogens agudysii y rasax

@ MosicHu, Wwo BiabyBaeTbCA Nicnsa BiOKPMBAHHA KpaHa.

HOudysia y rasax BimOyBaeThbcA IIBHUAINE, HidK y pigmHax i
TBepaux Tinax. Ile Tomy, IO YaCTMHKU, 3 AKNUX CKJIAAAIOTHCH
rasyBarTi Tijia, nmepemiinymTbca mBuaine. IIpomixkku Mixk uac-
TUHKaMH1 y rasdi Taki BeJIuKi, III0 YaCTHHKU OJHOTO rasy JIerKo
OIPOHUKAIOTH Y IPOMIKKHN MijK YacTHHKAaAMU iHIIIOIO.

Mogueuck 3a QR-kogom Bigeo. O3ByY MOro. '!:[El
Ak Bganocs «nobaunTtn» andyaito y noBsiTpi, Oudbysis

”?
afke BOHO HEBUANME? y razax p .

Y NOBITPi 4OCUTb LUBMAKO MOLUMPIOKOTLCA 3anaxu. 3anaxu pobnatb
Halle XUTTS uikasiwmm, 6araTwmm, 6esnedHiwmnm. Mu Haconogxye-
MOCS DKeto, WO CMayHO naxHe. 3a 3anaxoM TBapuHU 3HAX04ATb Ky

Ta NapTHepIB ANA PO3MHOXEHHS; KOMaxmn-3anusoBadi BiALLYKYyOTb KBITU 3
Nacum HEKTapOoM.
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3amax ropisoro, rasdy 4uu 3ilICOBAHOIO IIPOAYKTY IIOIIEPE/I-
JKy€e IIPO MOKEe)Ky, BuOyXoHeOe3IIeuHy cuTyallito abo BOepirae
BiJl BasKKOT'0 XapuyoOBOT'O OTPYEHHA. A OT IOMIMPEHHS Y IIPUMi-
IeHHi 3amaxy TIOTIOHY — Ile HeraTuBHUU mpoaB audysii. Ocre-
piraiica BAuUxXaTu AUM, AKUN BuUamxae Kypelb. IlacuBHe Ky-
PiHHS IIKiAJMBe IJA TBOTO 3I0POB’d.

q Aki rasu BXogATH A0 CKJIAAy HMOBITPA. YKpaiHCbKE CJIOBO

q K BuUKOpuUCTOBYIOTH ras3m. lIpupomuuii ras e

nogimps 3a IOXOMKEHHSAM IoB’sidaHe 3i cyoBoMm gimep. Ilosi-
TpA — Iie IpUpoaHa cyMmimt rasiB. Haiibinbime y moBiTpi asoTy
1 KHCHIO, € HeBeJHKa KiJbKICTh BYIVIEKHCJIOTO Tasy, BOIsHA
mapa, He3HauHa KiJbKicTh 1HIIIMX TasiB.

IToBiTpa moTpibHe A AUXAHHS BCiM opraxisMam. 3aBAAKH
IOBIiTPI0O MM YYEMO 3BYKHU, AKi Y HbOMY HOIIHUPIOIOTHECA. CTiic-
HeHe MOBiTPsA mpalioe y MHeBMaTUYHUX NPUCTPOAX. ¥ MOBITPi
pyXaroThCs JIITAJIbHI alrapaTu, BOHO 00epTae BiTPSKU Ta BiTPOBi
eJeKTpocTaHIlii. [lia jgogeil 3 TAKKUMU OIIiKaAMM CKOHCTPYIO-
BaJIM IIOBiTpAHEe JiKkKo. CTpyMeHiI moBiTpsA HiATPHUMYIOTH XBO-
poro, 0iJib 3MEHIIIYETHCS, PaHU 3aroiiThcsa ImBuaine. IlaByx
cpibissHKA OyAye IMOBIiTpAHE JKUTJIO.

Mag. 56. Bukopucranusa rasis: 1 — pigkuii KUCeHb O MeIUYHUX
motrped; 2 — mocyamHa Ioapa 3 pizkumM azoroMm; 3 — y moOyTi
BHUKOPHMCTOBYIOTh IPUPONHUII Tra3; 4 — maByK cpibadaHKa Oyaye

JKUTJIO IIiT BOJOIO

@ MpounTai 3a QR-kogoM Npo naByka cpPibnsHky P

OOTHWM 3 HaWBaKJMWBINMIUX BUAIB maamBa. Bim 3ropae 0e3 Bu-
IijmeHHA caki um 3osu. BiH € HaAWOIIBIT €KOJIOTIYHO YUCTUM
BUKOITHUM ITaJINBOM.

Cruckamoumn Ta OXOJIOMMKYIOUM, Ta3 MOKHAa 3pigutu. Pigkmi
KUCeHb — Ile piuHa 6JaKUTHOTO KOJbOPY. MIOro yTpUMYIOTH y
crajmeBux OasoHax. BiH BmOoxoueOeameunuii. KumcHeBy m0-
IYIIKY 3allpaBJaAOTh JiKyBaJbHUM rasoM 3 0aJioHA.
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A Pk oo

Pingkuii a30T BUKOPHUCTOBYIOTh Y MEIUIIMHI U TeXHIIl s
3aMOPOKYBAaHHSA Ta OXOJOMKEHHsA. A30THe i BYIJIEKMCJIOTHE
raciHHsa BOTHIO (Ha BiAMiHY BiJ BoAu 1 MiHW) He YINKOIMKYE Ma-
TepiaJbHI ITIHHOCTI.

MoBiTps MoXe cnyryBatyi GyaiBernbHUM
mMaTepianom. [losiTpsonopHy cnopyay
(060ONOHKY 3 MPYXXHOT i MILHOT TKAHUHK)
HaKauvylTb MOBITPAM | BCTAHOBSOOTb Ha

dyHOaMeHT 6e3 BUKOPUCTaHHA MeTane-
BUX KOHCTPYKLIN.

O Tasu He MaOTh BiaacHOI (opmu. Bornu HabyBaoTh (popmMu
IMMOCYAUHU a00 IMPUMIiIlIeHHA, ¥ AKUX Mepe0yBalTh.

O 06’em rasy Takuii, Ak i 06’eM IOCyAMHU, B AKiil BiH IIe-
pebyBae.

O Mupysis y rasax BimOyBaeThbCcA MIBUAIIE, HiXK y piAuMHAX
1 TBepAUX Tijgax.

@ 3AMUTAHHS o 3ABOAHHS 9 OOCHIMKEHHS

1. MNMopiBHAM BNacTUBOCTI rasis, piguH i TBepaux Tin.

2. Yn MOXXHa HaNOBHUTKX MNOCYAMHY ra3oM HarnonoBUHY?

3. bina OOWKM O4HOKMACHUKN MOYUCTUNN MaHA4ApUHKY. AK WBMAOKO 3a-
nax NoYylTb YYHi Ha nepuin napTi? Ha octaHHin? [JocnigiTe, CKinbkn Yacy
3anax noLMproBaBCS KI1aCcoM.

4. Yomy amudysia y rasax BigbyBaeTbCcA LWIBMALE 3a BULLMX Temnepa-
Typ?

5. o6 nigHATK nigBoaHWIA YOBEH Ha MOBEPXHIO, Y 6aniCTUYHI uucTepHn
3aKauylTb CTUCHEHE MOoBITPS. A AKMM opraH y pub perynoe rmubuHy 3aHy-
PEHHA?

6. CUHIO KynbKy HanoBHWUIM MOBITPAM, a 3eneHy — renieMm. [Jo paHky
KyrnbKa, HanoBHeHa reriemM, 4acTkoBo 3gynacs. Yomy?

o_ HAYKOBI 3ABABMU

3ayapoBaHi Kyrnbku

To6i 3HapgoOUTbLCA: MOBITPSAHI KyNbKM 3i LWINbHOI r'yMn (BOHW MaloTb
nepnamyTpoBUI BiATIHOK), CKOTY, rpy6a LBaLbKka ronka abo ToHka cnuus.

Haknen wmaTo4oK CKOTYY Ha KyrbKy. [MpOLUTPUKHU KYFbKY FOSIKOK MO-
cepeauHi WwmaTtka ckoT4y. Kymnbku 3 TOHKOI ryMu Kpalle MpOKONiBaTu Ha
NPOTUNEXHOMY A0 OTBOpPY Ooui, 60 B LbOMY Micui ryma HanwjinbHiwa. No-
KaxiTb JOCNiA-POKYC APY3aM, HE PO3KasyHun Npo CKOTY.
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CNOCTEPEXEHHS
aBUL, AUPY3IT TA
Q‘BMHAPOBYBAHHQ

W TTPAKTUYHA POBOTA
. . [EFeE]
IIpoumnTait y momatky 1 mpaBuia Oe3ImeuHOl
MOBeJiHKU y JabopaTopii. o

Yactuna 1. Cnocrepe:xenHsa asuma qugysii
A YacTtuHa 1

B (e &I ;

A YactuHa 2

1. ITpuragaii, aK BigOyBaeTbcsa aBuile audysii.

2. Ileperansup 3a QR-Komom «Hactuua 1» Bimeo, AK BUKOHY-
BaTu pPoOOTYy.

To0i 3HamOOUTHCA: MaHAAPWHKA, BATHI AUCKM, TPOXH Xap-
4yoBOTr0 OapBHUKA (y MOPOIIKY), HieTKa, CKJIAHKA, X0JOJHA Ta
rapsia BojJa, KiJbKa YMCTUX IIallepOBUX CTIKEpPiB AJs 3aIluciB
(6e3 KJero).

YBAT'A! XapuoBuii 6apBHUK LA KOXKHOIL
rpyIu BUOAE YUUTEJb/YUUTEIbKA.

Yacrtuna 2. Big uyoro 3aje:XuTh IIBHI-
KiCTh BUIAPOBYBAHHSA PiauHU?
1. ITpuragmaii, aK BigOyBaeTbCcsa SABUIIE

BUIIAPOBYBAaHHA |

2. Ileperasans 3a QR-kogom «Yactura 2» &_ _ |
BiZleo, IK BUKOHYBATH POGOTY. —

To06i 3HamoOuTHCA: Bara, IIiIeTKa, XO-
JOAHA Ta rapsdya BoJa, MeIUYHHN cIuUpT abo iHIIa JeTKa pi-
IvHa (HaOpukJanm, mappymMu), PiAUHHUNA TEPMOMETpP, KiJbKa
YNCTUX IIAIIePOBUX CTiKepiB mJya 3amucisB (0e3 KJieo).

CrocTepe)keHHA Ta BHCHOBKM 3aIHINN Y POOOUYOMY 30-
IINTI.
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SK BUMIPATH
MACY

Biopo 3 8000t MoxHa ridHsamu, ane skbu tio20 HarnosHUMuU pmymmio,
mo Hagimb Oopocnuli Yonosik He eriopascsi 6. [NopieHOKYU KinbKiCmb
PEYOBUHU, IKa MiCmumbCcs y minax, 2080psimb rpo macy mina: 6inbwy
macy mae me mifo, wo micmums binibwe peqyo8uHuU.

d Illo Take maca Tima. Tu yacTOo KOpHCTyellCcA Tinamu 3
oxmiei i Tiel X peuoBMHHM. AJie OJHE BUTOTOBJIEHE 3 MEHIIIOI,
a imme — 3 Oinmbimoi KiabpkocTi peuvoBumHU. Hampukianm, ma-
JeHbKUM IIBAIIOK 1 BeJUKHUUM IIBAX BUTOTOBJIEHI 3 OJHIiEl pe-
YOBMHM — 3aJjisza. AJe B MaJIeHbKOMY 3aJiida MeHIIe, a y
BeJIMKOMY — OijsbIime. BijsbIlle Bogm y MOBHIN CKJAAHIN, HiK Yy
HAIIOBHEHIN MO0 IIOJIOBUHM. BijbIlle cupy B TPhOX MIIMATOYKAaX,
Hi’K B ommHomy (MaJi. 57).

A i

Max. 57. Tina pisuoi macu, aje 3 OfHiel PeUOBUHU

dizuyHy BeJINUYUHY, AKa BU3HAUAE, CKIJIbKU PEUOBUHU Mic-
TUTHL Te abo iHIle Tijo, Ha3WBalOTh Macorw. Maca momaeThCs,
KOJIHt Tija 3’eJHYIOThCA pa3oM. BijbIlle mpo Macy T Jis3HaeIcs
Ha ypokax (is3uKu.

Maca gekiJbKOX TijI, y3ATUX PasoM, MOPiBHIOE cyMi IXHiX
Mac.

q Ari € ommuuni macu. Macy Tima BuMipOIOTH Baramw,
MOopiBHIOIOUM ii 3 Macorw B3ipia — erasoHa Mmacu (MaJj. 58).
IoHemaBHA Mi’KHAPOAHUM €TAJIOHOM OyB MeTaJeBUHM IHJIIHID
3i cmerriaapHOrO criaBy macor 1 kKr. Bim 306epiraerncs y ®pas-
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nii y Ilamari mip i Bar. 80 ToOuHMX KOMmi#l IIHOTO eTaJioOHA
30epiraroTbca y pisHHX Kpaimax. B Vkpaimi — y Hamionaub-
HOMY HayKoBOMY IeHTPi «IHcTuTyT MerpoJorii» (m. Xapkis).
Erason gicraroTh 31 cxoBHIIla He dYacTille, HidX OJMH pas Ha
15 poxis.

Ha npakTuiii BUKOPHUCTOBYIOTh TAKOXK iHIMI OAMHUIIL Macu:
rpam, Mijiirpam, TOHHA.

Mau. 58. Eramonu macu: 1 — Koauinuii eramod macu 1 Kr;
2 — cyyacHUH HNPUCTPIH AJd BU3HAUEHHS eTajJoHa Macu — Baru
Ki66sa; 3 — TBi#l momaIlnHill «eTaJloOH» Macu

Bucnosu rinotesy, YoMy Maca etanoHa, 40 SIKOro HiXTo He TopKaBcH,
3MiHUnacs.

d Ak Bumiparu macy. Baru MmaroTh pisHe IIpu3HAYEeHHS
(maj. 59): mas BuUMipiOBaHHS MacH CKJIQJOBMX JIiKiB, Barosa,
aBTOMOOiJIsI, MPOAYKTIB Ha KYXHi; HamiJbHi, irpamrkoBi, Mmy-
seiiHi. € Barm TexHiUHi, eJIEKTPOHHiI, TOProBeJbHi (30Kpema
€JIEKTPOHHi).

Mau. 59. Baru: 1 — gaBHi BakinbHiI Tepedn; 2 — KYXOHHi;
3 — aBTOMOOiIBbHI

Haitnpocrimri Baru — BaskinbHi Tepe3u. Came 3 BaKiJIbHUMU
Tepe3aMH B PYIIi Ta i3 3aB’A3aHUMHU OouMMa 3a3BUUYAl 300parka-
0T OoruHIO npaBocyanda Peminy. Tepesu B ii pyKax — CUMBOJI
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TOYHOCTL 1 3BamkeHOCTi mpaBocynans. Tepe3u — I1le KOPOMMCJIO
(Bakinp), Mo KiHIiIB AKOro mpuKpinaeni maapku. I1lo6 BusHa-
YUTU MAacy Tija, Tepes3un 3piBHOBaXKYIOTh, Ha OJAHY HIAJBbKY KJia-
IyThH TiJIO HeBigoMoOl Macu, a Ha iHIIY — TUPBKH, HA AKUX
3a3HaueHa I1XHsA Maca. SIKIo Tepe3u B pPiBHOBasi, mMaca Tija
IOPiBHIOE MAaci I'MPbOK.

@ Aki Barv € y Tebe Booma? Akumun Baramm Ty BMi€LL KOPUCTyBaTuca?

I ] | j
J oU U @ | ®
Maxn. 60. Camopo0Oui Tepesu: 1 — BaxKinb mammnuka; 2 — Ba)KiJab
3i mimpuiliB; 3 — Tepesu, AKi CTOATH Ha IIOBEPXHi

Ob6epu mogens i BUroToB Tepesu. [=l7ze =]
AP L

. BUrOTOBUTK ]
memmnl) fdx Bumaiitn rupern. s sBay- Tepean 8

BaHHS Ha CcaMOPOOHHMX Tepes3ax
MOJKHA BHKOPHUCTATH CcaMOpPOOHi
«rupbKu». Tobi 3HAmMOOUTHCA ILIAC-
TukoBuil mmpuil. o meHImna mina
MOMIJIKM INMNPHUILA, TO TOYHIMII Oy-

IyTh TBOI BuMipioBaHHsA. Habepu (3

y mmpun, Bomu. Ilpuranpair, 1mo EL

1 minimiTp Bogu mae macy 1 rpam. B

«'upbKm» TrTOTOBI (Mayg. 61) -

MOMKHA «KaIllaTh» iX y IJaCTUKOBY @ @ @ |

CKJISHKY 1 3BamyBaTm mOpi0Omi
IpeaMeT — TYMKY, HaMUCTUHKMU,
CKPiOKM, KHOIIKMW TOIIO.

Maus. 61. Meguuni mnopuiim:
1 —ma 3 mi; 2 — Ha 10 Mma;
3 — Ha 1ma

Wnpuy 1 — ue Habip «rMpbOK» i3
LLIHOIO NoAinku ogHa gecata rpama. BusHad, aky HanMeHLYy «rMpbKy»
MOXHa oTpMMaTh 3a gonomMoroto wnpuua 2 i 3 (man 61).

d Ax 3BaxkyBatu Tija. Ilokaagm Tijlo, mMacy AKOro IIo-
TPiOHO BU3HAUNTU, BCEPEAMHY ONHiel IIaJbKU TEpe3, a B iHIITY
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MIOTPOXY HAJMBA#W Bomy 3i mimpuita. 3asHau, IKUUA 00’€M BOAU
OyB y IIOPHUIli HA TOYATKY 3Ba'KyBaHHA, 1 CKiJIbKH BOAU 3a-
JUMOINTHCSA MiCJAA TOro, K BCTAaHOBUJIACA PiBHOBara TepeasiB.
Pisuuna mixk muMm ob’eMaMmM BH3Hauae 00’€M BOLHM, AKa Mae
Taky K Macy, IMo ¥ Tijo, sske Tu 3Bakyern. OT:Ke, mMaca Tija
B IrpaMaxX YMCEeJbHO MOPiBHIOE KIJIBKOCTI MiJILJIITPiB BOAM, AKY
TU BUJMWB/-jJa y INaJbKYy, 3PiBHOBaKYIOUM TiJoO.

@ KOPOTKO MPO FOMOBHE

O ®iszuuyHy BeJMUYMHY, KA BU3HAUYAE, CKiJIbKU PEUYOBUHU
MiCTHUTH TiJIO, HA3MBAIOTh MacoOIo.

O Maca geKinbpKOX Tij, y3ATHUX pa3oM, JOPiBHIOE cyMi IXHix
mac.

O MixuaaposHa OLUHUIIA BUMipIOBaHHA Macu — 1 Kr.

O Macy Tijla BUMipIOIOTH Barammu.

@ 3aMuTAHHA () 3ABOAHHS @)  AOCIIMKEHHS

1. Bumipan 3a gonomoroto HaninbHUX Bar: 1) cBOK Macy; 2) Macy CBOro
AOMaLLHbOro ynobneHus (abo 3anponoHyn cnocib, sk ue 3pobuTn).

2. CkoOHCTpytor camopobHi Tepesn. 3anponoHyKn crocio,

SK AKOMOra TOYHiLle BUMIPATU Macy OOHIET CKPIMKu. L [=]

3. 3Hanau Ha nakyBaHHI Macy NpoayKTiB xapyyBaHHs. Bu-

PiX | BKNen y 3ownT 2—3 BUPI3KK, Ha SIKMX BKa3aHa maca. E|'-

4. Ak TV ragaew, Yomy y OGoruHi npasocyoaa demign
3aB’A3aHi o4i? AKe ONs TOYHOro 3BaXKyBaHHS NOTPIOHI yBaxkHI A Ak
CMOCTEPEXEHHS 3a LM MPOLLECOM. 3BaXyBaTu

5. MNnacTtuniHoBi irypkn niHreiHiB (Man. 62) matTb ogHa-

KoBY popMmy, arne BABiMi BiApi3HAIOTLCA 3a po3MipoM. Ha meHwy dirypky
Butpatunn 10 r nnactuniny. Aka maca
Ginbwoi cirypkn? lNepeBip cBow Bigno-
Bigb Ha gocniai.

6. Y napu cuHu4ok Hapoaunocs 10
nTaweHaT. KoxHe nTaweHs 3'igae 3a
Aoby 7 r komax. AKy Macy LWKigHUKIB cagy
3HULLMNA pOAMHA CUHNYOK, BUrO4yBaBLUU
notomcteo? [lTtaweHaTa Bunetinu 3
rHi3ga yepes 22 gHi.

Mau. 62. Ilnacruirinosi

irypKu miHrBiHiB
@ HAYKOBI 3ABABM irvp

WBunpaki aed6atun. Moguckytynte y rpynax, wo mae 6inbwy macy: 1 kr
BaTK um 1 kr 3aniza. O6rpyHTynTE CBOIO Bi4MNOBIOb.
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LLIO TAKE PO3YMHHI
TA HEPO3YMHHI
PEYOBUHU

3 ycix piouH mu Halkpauwe 3Haew ernacmueocmi 8o0u. 3 8000w mu
Mmaew cripasy wo0Hs. Cinb i s00a mex y mebe wo0Hs nid pykamu. Konu mu
docunaew ix o 800U, ymeoptoembCsi PO3HUH COAli YU UYKpY Y 800i.
® °

q IIlo Take po3uuH. Boma — 4uymoBuil POBUMHHUK. ¥ KOMXK-

HOMY JIiTpi MOPCBKOI BOAM PO3UMHEHO B cepegHboMYy 34 T pis-
Hux coJieii. Tomy BoHa Mae COJIOHYBATO-TIipKHI CMaK 1 € IoJio-
BHUM [I3KepejoM BUAOOYTKY KYXOHHOI COJIi.

BinacTuBicTh BOOM PO3UMHATH PEUYOBUHU THU IIMOAHS BUKO-
PHUCTOBYEIN Yy KUTTi. PodumHAEH IIyKOp, 100 yaii OyB COJIOI-
Kuii. Po3umHs€eNn cijib, KOJM COJIMII OOPII, COAY, KOJM POOMII
PO3UMH OJA IMOJOCKAaHHA ropJa. lI'oTyermn rapsaduuii IIIOKOJa
(man. 63). Boma posuuHse Opya, KOJIU TU MUEI PYKH.

Mag. 63. 1 — mIoau IIOKOJAmHOTO nepeBa (Kakao-0600m). 3Mirryemo
KaKao-IopoIIoK i 1mykop (2), 3amuBaeMo oKporoMm (3)

Cnpobyi kakao-nopowok Ha cmak. BiH ripkui. Lle cmak HaTtypanb-
HOro Liokonagy.

Y BcCix IMuX BHIAAKaX CIIOCTEpPiraeMo 3MilllyBaHHA PiAWHM i
TBEPAUX TiJl, YHACHIZOK SAKOrO0 OTPUMYEMO DPiAMHY 3 HOBUMU
BiacTuBocTAMU. Hanmpukiazn, samiinryoun Boay, ssKa He Mae 3a-
O0apBJeHHA, 3 KPYOUWHKaAMM 3eJIeHOI aKBapeJibHOI (apbu, Mu
OTPUMAEMO CYMiNl — PiAMHY 3eJIeHOT'0 KOoJbopy. PosumH — 11e
onHopigua cymimi. HaBiTh y jiyny 41 MiKpPOCKOII He MOYKHA IIO-
0aunuTHU MOT0 OKPEeMUX CKJIAJHUKIB.

Pinuny, fKa po3umHAE, HABWBAIOTH POZYMHHHUKOM. 1i 3Mi-
IIYIOTh 3 PEYOBUHOIO, IKY PO3YUHAKOTH, i OTPUMYIOTH PO3YMH.
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Y mobyTi My HaiiyacTilie KOPUCTYEMOCS BOAHMMHU PO3UMHAMM.
Y BoAi MOXKYTHb PO3UMHATHCA TBepPAi, PiAKi Ta rasyBaTi pedo-
BuHU (MaJy. 64).

Bopoa + rasyBata Boga + pignHa Boga + peyoBuHa
peYyoBuHa y TBEPOOMY CTaHi
B e ! '
A0 R &
8T Yy
AW

Man. 64. Bogui posumuu: 1 — rasosani Bogu, 2 — COKH,
3 — MmapuHagu

MpoaHanisyn cknag BO4HUX PO3YUHIB.

aKTUBHUMMW PEYOBMHAMWN POCIIMHHUX KMiTUH. 3HanWam cknag CcokiB Ha
nakyBaHHi roTOBOI NPOAYKLii, BUPIXK | NpUKNen y pobouni
30LUNT.

Mpountanm 3a QR-kogoMm, SIK po3ni3HATU CUMHTETMYHI Ta
HaTypanbHi 6apBHUKM y COKaXx.

@ BwmicT Bogu y 6araTbox cokax gocsirae % BoHu 36arayveHi GionoriyHo

q Ax BimOyBaeTrbca mpouec pPo3YMHEHHA. YacTUHKHM pi-
IUHY PO3TaIllOBaHi MIiJbHO, ajie XxaoTudHo (MaJj. 65, 2). Bouu

0e3mepepBHO PyXalOThCsA, Haue MYPAIIMHUI pii, yac Big dacy
MiHAIOTBCA MicHaMu. PedyoBuHa, II0 PO3UYMHAETHCS, PO3Iaja-
€ThCS Ha MOJEKYJH, SAK1 IepeMiIllyioThCsa 3 MOJIEKYyJIaMU PO3-
yuHHUKA (MaJja. 65, 3).

2 — MoOrneKynu Boau
@ — mMonekynu pevyoBUHW,
sIka PO3YNHSAETLCS @ @

Maun. 65. Mogeap aBuilla po3unHeHHA: 1 — pedyoBHUHA,
III0 POBUMHAETHCA; 2 — BOJA; 3 — PO3UUH

@ MosicHWM Ha ocHOBI Mofeni, AK BiAOYBaETbCA PO3YMHEHHS.
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Posuun mMae BogHOUYAac MAesdKi BJIACTUBOCTLI PEUYOBUHU, SKY
POBUMHAIOTH (HAIPHKJAL, CMaK, KOJIip) i IeBHi BJIACTHMBOCTi
pO3UMHHUKA (TeKy4icTh, 30epeKeHHa 00’eMy).

PeuoBuHM, AKi He PO3UMHAIOTHCA y Boai (micok, riamHa,
OIITYPKHU 3aJrida), HA3MBAIOTh HEPO3UMHHUMHU. HAaCTUHKU TaKUX
PEeYoOBUH 3aBUCAIOTh Y BOJL 1 3 4aCOM OCiZalOTh.

ckna. Lle Tomy, Lo Boga — 4ygoBUN PO3YMHHUK. Y MOPCBKI BOAi pO3-
YMHEHO noHag 70 XiMiYHUX enemeHTiB. AKOK BUOINnTN po3dYnHEHE B
OKeaHi 3010TOo, TO KOXHil ntoauHi Ha 3emni aictanocs 6 3 kr.

. BunueLumn YalKy 4ar, MU MOrMnHaemMmo ogHy AECATUTUCAYHY rpama

d IIlo BnuBae Ha MBUAKICTH, PO3YMHEHHA. SIKINO momaTtu
0 4aro IyYKOpP, TO BHACJiZOK AuQy3il peyoBHMHHU i3 yacoM 3Mi-

mIialoThcA. AJie caMOBiJIBHO YACTHMHKMN BOAUW i IIYKPY OYAYTH
IepeMiIryBaTucs JocuTh noBro. 11106 mprckopuTy pPO3YMHEHHS,
MOJKHA TOMIMNIaTh CcyMiIll abo ImOApiOHWUTH ITYKOP: I[YKpoBa IIy-
Ipa PO3UUMHUTHCA INBUAINE, HidK KPUCTAJIYHUMN I[YKOP.

Ha miBuakicTh posuMHEHHS BIJINBAE TeMIlepaTypa. 3a BU-
IT01 TeMIlepaTypy UYacTUHKU PyXaloTbCA INBUAIIE, I[YKOP
HIBUAINIE PO3MANAEThCA HA YaCTUHKU, AK1 IPOHMKAIOTh IIOMIiXK
MOJIEKYJaM1 BOJU.

d CkiTbKM peYOBMHU MOKHA PO3ZYMHHUTH. $IKIIO [0
CKJAHKN 3 IIYKPOM BCHUIIaTH HAATO Oaratro IyKpy, TO Horo

KPUCTAJIMKY TEePEeCTaHYTh PO3UMHATHUCS, CKIJIbKU 0 MU He Ie-
pemimyBaau cymim. He MosKHa pO3UYMHUTU OYIb-AKY KiJb-
KiCThb COJIi, II[YKPY YU 1HIIIOI PEYOBUHU Y BOII.

Posunn, y sSsKOMy pO3UMHEHO TakK 0araTo pPeYOBUHHU, IO
O0iJIbIlle PO3UYMHUTHCS He MOJKe, Ha3WBaIlOTh HACHMYEHHM. AJe
AKIIO MigirpiTét cymimni, To IIyKOpP 3HOBY IOYHE PO3UUHATUCH:
IIT0 BUIIlA TeMIepaTypa PO3YMHHHKA, TO OijJbIlle PeUOBMHU BiH
posumHse. K0 PO3YNH OXOJOIKYBATH, MOUYHYTDH 3’ ABJISATHUCS
KPUCTAJINKU, — II[YKOP KpHCTadidyeThcsa (Maj. 66).

Man. 66. Kpucraau, BUPOIIEHi 3 PO3UNHY IIYKPY
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Bupoctn Baoma kpuctanm 3 uykpy abo coni.

CekpeTv BMpOLLYBaHHsI KpucTanis P :

PeuoBunu, sKi pOBUMHAIOTHCA Y BOJl, MOXKYTh He PO3UMHS-
THCA B iHIMUX pigwHAX (HAOPUKJIAML, Cijb HE PO3UUHSIETHCA B
ouii). I HaBmakw, IeAKi peYOBUHU He PO3UMHAIOTHLCSA y BoAi (Ha-
npukJjgan mapadin), aje po3UMHSAIOTHLCSI y O€H3UHi.

q Yu € y mpupoai yucTi pigmHu. Y Ipupoai HEMae YMCTUX

piguH. Y 3BUUYaAWHIA BOAi, AKY MH II'€MO, PO3UMHEHi MiHe-
paabHi cosi. BoHM MaoTh BejiMuesHe 3HAUEHHS IJIs OpPraHis-
miB. TpuBajse B:KUBaAaHHA BOAM, IO HE MICTUTHb PO3UYMHEHUX
cojyeii (moImroBOi, 3 TiPCBKMX IIOTOKiB), MOJKe IIPU3BECTH [0
3aXBOPIOBAHHA.

Posumnu € i B Tebe Ha KyxXxHi (CTOJIOBUII OIET, KOMIIOT, CiK,
MiHepaJbHA i IUTHA BOJA), i B TBOIMl JOMAIITHINA amTedIli (Hama-
TUPHUM CIUPT, IIePeKNC BOAHIO, 3ejieHKa). [ KOHCepByBaHHS
OBOUiIB i1 (ppyKTiB 3aCTOCOBYIOTH BOAHI PO3UMHU KYXOHHOI COJIi

Ta NYKDY.

Maus. 67. AxkBapiym 3 mopcbKoio (1) Ta mpicuoio (2) Bomoro

Josigancs, sik Hacu4yTb KMCHEM BOAY B akBapiyMmi. AKi we peyo-
BVMHMW PO34YMHEHI Y BOAi akBapiymis?

Tu BKe 3Hael, AK O0araTo B JioguHi Bogu. Ile Tomy, m1o Bci
mpollecu B OpraHisMax Bi0yBarmOThCA 3a y4acTH0 BOTHUX PO3-
YMHIB Pi3HUX peuoBuH. PocauHu 6epyTh yCi MOKUBHI PeUYOBUHU
3 I'PYHTY YV BUIVIAJAI po3umHiB. B opraHismi TBapuH i1 JIOAWHU
i’Ka epeTBOPIOETHCS HA POSUMHHI CIIOJIYKU, AKi BCMOKTYIOTBHCSA
CTiHKaMu IIIJIYHKa W KUINKiBHUKa. BuBuarwouum oprauiam Jio-
OUHN, TU OOBigaeIcs, IM0 po3uMHAMHU € HaWBaKJUBIiIIi (isio-
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JIOTiYyHi pigmHM — ILJIadMa KpoBi, JiMda, TpaBHI coKu, piaKui
BMicT »KUBUX KJiTMH. ToXX IpaBUJIbHO CKasaTH, IO JIIOAWHA
MiCTUTH He BOJY, 4 BOAHI PO3UMHHN Pi3HUX PEUYOBUH.

CnuHa — ue Tex pos3uuH. Lle Boaa, y SKi pO34MHEHi coni pidHUX
KMCNOT, MiKpOeneMeHTU, Aesiki BiTaMiHM Ta iHLWWI CKNagHUKN.

@ KOPOTKO MPO FOMOBHE

O Pozunn — 1e OAHOPiAHA CYMIIll PO3UMHHMKA i PEUYOBUHH,
AKY po3unHAITh. HaBiTh uepes Jyny U1 y MiKPOCKOII He MOKHAa
Mo0AYNTH MOT0 OKPEeMUX CKJIAAHUKIB.

O Ilix yac po3UMHEHHS YACTHMHKU OJHi€l PEYOBMHU IIPOHU-
KalOTh IIOMiK YaCTUHKaMMU 1HIIIOI.

O IlIBuaKicTh, PO3YMHEHHA MOKHA 30iIBIINATH, AKIIO IIO-
IPiOHUTH PEYOBUHY, IO PO3UMHAETHCA, 30iIBIIUTH TeMIlepa-
TYypy PO3UMHHMKA ab0 mMOMilaTy PO3YmH.

@ 3AMUTAHHA (@) 3ABOAHHS @)  OOCTIDKEHHS

1. Hassu Tpn peqoBuHU, AKi PO3HNHAKOTLCSH Y BOAI, | TPU, AKi HE po3yu-
HAOTbCS.

2. [Jocnigun, 4n posdnHSE Boga NIMMOHHY KUCHOTY, KpOXMarb, Xap4oBy
coay, 60poLLHo.

3. Yomy XMpHi NNamMu Ha oasasi He BUBOAATLCS BOOOLO, ane ue MOoXHa
3pobuTn cnnuptom abo 6eH3nHOM?

4. lNosicHW, YoMy AOCBIgYEHI TOCNOANHI CroYaTKy CONATbL OBOYEBUIN Ca-
nat, a nuue nicnsa uboro 3anpasnsoTb onieto. Lo € po3ymHHMKOM coni y
LUbOMY BUNaaKy? Akum Gyge Ha cMak canart, Ko 3pobuTy HaBnaku?

5. Cknagu ycHy posnosigb abo Hamaron KOMIKC «A i pO34MHN 3paHKy
00 Houi» (MOXeLl CKOpUCTaTUCS OHNanH-cepBicamn).

TaHui y BoAi

Tobi 3HagobuTbCA: Nnsiwka 3 rasoea-
HAM Hamnoem, Npo3opa MocyauHa Ans cno-
CTEpPEXEHb, LIMATOYOK LIoKonagy, Kinbka
ApiGHMX Aria.

Lo Tpe6a po6GuTKU: Hanuin rasoBaHUN
Hanin y CKNAHKY, KMHb TYAW KPUXTU LLIOKO-
nagy abo arogm i cnocrtepiran «TaHui» vac-
TUHOK Y Bogi. [NosicHK pyx sarig,.




[OoCNIAXYEMO
%" PO3YMHHICTb
. /" REAKMX PEYOBWH

TTPAKTUYHA POBOTA

IIpounrait y momarky 1 mpaBuia 0e3medHOl ITOBe-
OiHKHU y Jabopartopii.

To6i 3HAZOOUTHCA: II’ATH ILJIACTMACOBUX MEH3YPOK, II'ATh
ILJIACTMAaCOBUX JIOKOK, ILJIACTMAaCOBHU IIIpPuUIl 0e3 TOJKMU Ha
20 M, ceKyHIOMip, KYXOHHA CiIb, I[YKOpP, IIMTHA COJa, KPOX-
MaJb a00 O0POIITHO, JMMOHHA KICJI0TAa, KUII SUeHa X0JIOLHA BoJAa.

JOCJII Ne 1. Illo mBuaIIe PO3YUHAETHCA?

1. IIpouymepyii mMeH3ypKu (JaoMacTepoM. ¥ KOXKHY MeH-
3YPKY 3a AOMOMOTOI0 Imnpuna Bigmipain 50 mu Bogu. Y mepiry
Iomai mopiIriro (HeIIoOBHY JIOXKKY, 0e3 «uyOKa») KYXOHHOI coJIi, a
B IPYIr'y — TakKy K IIOPIIiI0 IIYKPY, YV TPETI0O — IIUTHY COLY, Y
YeTBEPTY — KPOXMAaJib, y I’ ATy — JUMOHHY KHUCJIOTYy. Poamimniai
PO3UMHU 1 BU3HAYU YaC PO3UMHEHHS CEKYHIOMipOM.

2. PesysbraTu 3anuiim y TaOJJIHUITIO.

IIpuroroBani po3umMHM BUKOPUCTAl y HACTYIIHOMY JOCJIii.

JOCJI Ne 2. Illo 6inbire po3YUHAETHCA?

1. V MeH3ypKU 3 poO3UMHAMM, IIPUTOTOBAHMMM Yy IOCJimi
Ne 1, momaii 1mie mOpPIIil0 KYXOHHOI coJii Ta ImyKpy. Posmimiaii
posuuHU. IIlo Tk cnocTepiraemt? K0 PpeYOBUHU POSUNHUJINCH
MOBHICTIO, MoAail TPETIO IIOPIil0 PEUOBUH 1 po3Mimiaii. Y AKii
MEH3YPIIi PO3UYMHUJIOCA HaNO1JIbIIIe PEUOBUHMI?

2. Jlociigm Bei mapu peyoBUH, 3alIOBHU MiICYMKOBY Ta0JIHUITIO
3a 3pa3KoM i 3po0M BHUCHOBOK.

KyxoHHa

JInMmoHHa MutHa
cinb

[ e KUcnota coga

Kpoxmanb | Llykop

Ckinbku yacy
po3ymHsAnacs

CKinbku
nopuiv
MaKCUMarnbHO
pO34YMHMNocA
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CKINbKU
€ PEYOBUH

TOYHO 3Mi4UMU YCi PEYOBUHU HE 3MOXEe HIXmO. IX MifbUOHU, i UWOPOKY &
nabopamopisix y4eHux 3'siensombcsi Hosi. o6 Hasecmu nad 3 makoro
KiflbKiCmio peqyosuH, IX Kracuikytomb: 3a agpesamHUM CmMaHOM, 3a
cKkradomMm MOJIEKYI, 3a eracmugocmsmMu, 3a IHWUMU Kpumepismu.

([ g

q IIlo Take eaxemenT. Mu KXuBeMO y CBIiTi pedyoBHUH, IX

nysxke Oararo. llesAKi pedyoBMHU € y NPUPOIi, 3 HUX CKJaja-
IOTBCS OpraHi3aMm Ta IMpUpPoAHi 00’¢kTHm. IHIII — cTBOpMJIA JIIO-
nuHa (OyaiBesibHI Ta IIaKyBaJIbHI MaTepiajm, CKJIO, KepaMika,
rkaHuHM). IllTyuni marepianm, 3asBuuaii, IIOraHO PO3KJAaza-
IOThCA Y OPUPOAiL I 3acMiuyioTh Ii.

BinpIricTs peuyoBUH CKJIANAIOTHCS 3 MOJEKYJI, a MOJEKYJAN —
3 aromiB. Ha croromui maymi Bizomo 118 pidHHUX aTOMiB i Mijah-
MOHU MOJIEKYJ. AJle AK Ile MOKJINBO, 11100 31 118 aTomiB yTBO-
PUJIOCA MiJBHOHU Pi3HMX MOJIEKYJ i peuoBuH? Yce IIPOCTO —
aTOMHU MOJKYTb 3’ €IHYBATHCS MiK CO00I0 YV PiBHOMAaHITHIX KOM-
Oimamiax. Cxoke Ha Te, AK 3 33 OYKB YKpaiHChKOro ajiasiTy
MOKHAa CKJIACTH JIECSATKU M COTHI THCSY CJIiB.

TouHO BKasaTu KiJIbKiCTh PEUOBUH BaKKO. 3 PO3BUTKOM Ha-
VKU ixX Oyze menmaJi OisbIre, agske IITOPOKY HAYKOBIIL CTBOPIO-
IOTH HOB1 pPeUOBUHU 1 MaTepiaju.

AToMu OmHOTO i TOrOo caMoOro BUAY HAa3WBAIOTh €JIeMEHTaMM.
EnemenTn MmaioTh Ha3BU, SKi IIOXOAATH 3 JATUHU 1 ITIO3HAYAIOTH
ix cumBosamu (mabauuys 3).

Tabnuuys 3
BumoBa cumBony
{ EnemeHT CumBon enemeHTa eneMeHTa ]
FioporeH H Aw
OKeureH 0 0
Kap6oH C Le

q Axuit ckaam mogaekyn. MoJieKysia BOAM CKJIQNAETHCA 3

aBox aromiB I'imporeny Ta ommoro aroma OKcHUTeHY; MOJEKYJIa

63 [



BYIVIEKHCJIOTO Ta3y CKJAJae€ThCsa 3 ABOX arToMiB OkKcureny i
ogHoro aroma Kapbomy (maj. 68).

Atom OkcureHny Atomu Okcureny

v

|
@ Atomu lligporeHy @ Atom KapboHy

Mag. 68. Cxiaan moaexkya Boau (1) i Byriiekucsoro rasy (2)

@ Akun cknag Monekyn BOAHIO, KUCHIO, a30Ty, 030HY?

€ peuoBWMHHU, AKi CKJIAZAIOTHLCSA 3 OJHAKOBUX aTOMiB, aje
OinmpIricTs — 3 pidHUX (CXO0Ke HA Te, AK BeJnuye3Ha KiJIbKiCTb
CJiB CKJIQJAETHhCA 3 PiBHUX JiTep). YABiTH: JuIlle 3 TPHOX aTO-
miB — Oxcureny, 'izporeny i Kap6orny — Mo:KHa «30yayBaTu»
THCAYL MOJIEKYJI pisHuxX peuoBuH. Cepen HUX: BOJa, BYTJIEKMUC-
Juil ras, CIUPTU, JUMOHHA KHCJIOTa, IIYKOP, KUPH, KPOXMAaJIb
(ro1oBHHUE CKJIaAHUK OOPOIITHA), IIeJios03a (TOJOBHUI CKJIA-
HUK IIamepy), MeTaH (roJOBHUI CKJAAHUK HPUPOTHOTO Tasy),
PeYoOBUHM, IO BXOAATH OO CKJIany OeH3UMHY, yagHuii ras i 0Oa-
rato-6araro immwux (maja. 69). Moaekyau, 1o CKJIagZalOThCs i3
IUX eJIeMEeHTiB, BXOIATh 0 CKJIAAy CTOJIOBOTO OITY.

Monekyna Boau Monekyna

BYINEKUCNOro rasy Morekyna rmoko3u

(BMHOrpagHoro Lykpy)

Monekyna eTnnosoro Monekyna ouToBoi
cnvpTy Kncnotm

Maxn. 69. Mogeni MmoJery.JI

@ Ha3Bu eneMeHTH, 3 AKUX CKNagarTbes 300paXKeHi Monekynu.
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q Ax rkaacudikyrors peuoBuHu. Tu —— y
ByKe B3HAEIN, II[0 PEUYOBHUHU KJACUPIKy- I'/ . - “:‘r
IOThb 34 azpezamuum cmaHom. AJe € © .
immi xkaacudikamii. 3a 6ydosor ix mo- @

IiJIA0Th Ha MPOCTi, AKi CKJIaZAIOTHCS 3
OMHAKOBUX AaToMiB (BOIeHBb, a30T, KU-
CeHb, 3aJ1i30, CipKa), i ckaamHi, — 3 pis-
HUX aTomiB (Boma, BYIVIEKUCJWI Tras,
TJII0K03a).

3a esacmusocmsamu IIPOCTI pedo-
BUHHN IIOJiJIAIOTh, Ha MeETAJHM Ta HeMe-
taau. IlopiBHAEMO, HaIpUKJIa:, 3aji30 i
cipry (maua. 70).

@ [Mpuragan, Ae BUKOPUCTOBYIOTL Ui MeTanu
Ta HemeTanu. lNopiBHAN PTYyTb i Byrinn4.

Kycok sajiiza mae xapakKTepHUII Me-
TaTiyHU#A OJMCK (AKIMO He 3aipsKaBiB).
SKI10 Mo HbOMY BHAPUTU MOJIOTKOM, BiH
He po3majeThbCcd, aJje I [Oiero yaapiB
amimoBatTumMe Qopmy. Koo 3’emHaTu
3aJIiBHUMM IIPOBIIHUKAMM JaMIIOUYKY 1
OaTapeiiky, JaMIIOYKa 3acCBiTHUTBLCH.
Or:xe, 3aJ1i30 € IMPOBIJHUKOM €JeKTPUY-
Horo ctpymy. Cipka He wMae TaKoTo
OomcKy, Ak 3aiaizo. IIIMaTok cipxu Imifg
miero ymapiB poskoioeTrbes. Cipka He
ITPOBOJUTE €JIEKTPUUYHUI CTPYM.

3aJiso i cipka — mpeacTaBHUKHU JBOX
IPyIl PeYOBMH: METAJIiB i HemeTasaiB. 3a
HOPMAJIbHUX YMOB YyCi MeTaJu TBepAi
(BUHATOK — PTYTh), MAIOTh OJIUCK, JIETKO
KYIOTBCSA, IPOBOLATH  €JIeKTPUUYHUNA @
CTPYM.

Cepen HemerasiB € i rasysari (Kmu-
CeHb, as30T, BOJEeHL), i piaki (Opom), i
TBepai (cipka, Byrimasa, gocdop). Borm

Maxn. 70. Meraiu:
1 — pryTh; 2 — 3a1i30;

. HeMeTaJIu:
He MalOTh MEeTAJIiuHOro GJUCKY, He IIPHU- 3 — cipka;
IDaTHI 718 KyBaHHS, IOTAaHO IPOBOJATH 4 — Byrimns;
CTPYM. 5 — Gpom
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@ KOPOTKO MPO FONIOBHE

O AromMu omHOro i TOro caMoro BHIY Ha3WBAIOTh eJIeMeH-
TaMH.

O Haymi Bizmomo 118 esemenTiB i MigbilOHEM pi3HEUX MoJIe-
KyJI 1 peYOBUH.

O PeyoBUHU NOAIIAIOTH HA IIPOCTI, AKI CKJIALAIOTLCA 3 Of-
HAKOBUX aTOMiB, i cKJIamgHi (3 pidHUX aTOMiB).

O IIpocTti peyoBUHM HOALNIAIOTL HAa METAJU Ta HEMETAJIU.

1. HaBKOMo Hac — MinbioHN pevoBuH. IX MOXHa knacudikysaTtu 3a chisb-
HUMK BNAcCTUBOCTAMU. AKi OBi pe4OBWHW 3amMBi y nepeniky: cnvpT, Boaa,
Kpenga, pTyTb, 30M0T0, 6pom? OBrpyHTYNTE CBiN BUBIP.

2. lcTopunyHi enoxu (BikM) HasuBanu Ha 4ecTb MaTepianiB, 3 SKUX
BUPOONANM 3Hapaoasa npaudi: MigHWA, 3ani3Huin, Kam'saHuin, OGpPOH30BUNA.
Y SAKOMY XPOHOOrYHOMY NOPSAAKY MLUNK Ui enoxu?

3. Lls kopucHa konanuHa GnuwmnTb Ha COHLi, TOHE y BoAi, TBepaa i
Kpuxka: it MOXXHa po306UTK Ha APiOHI WmaToukn. Ane HanBaXknuBeille — BOHA
roptoya! Lo ue?

4. NpunaoHHi Boan YopHOro Mops HasmBaTb MEPTBMMU, 6O TYT XUBYTb
nuwe 6akTepii poay Mikpocnopa. [osigancsa, Skui OTPYMHUIA ra3 BUTICHNB
pa3oM 3 KUCHEM Yyce XuBe 3 rMubuH YopHoro mopsi.

5. 3aBOsikn OMBOBMXHMM MOMEKYNaM KPOXMarnt POCHVHU BUXKUBAKOTb
Y3UMKY, @ ANa MI0gUHU KpOXMarib € OCHOBHUM MocTavyaribHUKOM BYrIeBO-
AiB — OQHOIo 3 HAMBAXXIIMBILLMX KOMMOHEHTIB Ki. 3 KpOXManto oTpUMyrTb
CNMpPT, NNacTMacu, CUHTETUYHI BOMOKHA, rymy. A ki npoayktu B Tebe Ha
KyxHi 6arati Ha kpoxmanb?

GIE=ETTD

Manip — oanH 3 HanBaXXNMBILLMX MaTtepianiB Ha OCHOBI Lentono3un. bes
HbOro0 HEMOXIMBO YSABUTU Halle xuTTA. [Nanip BuHanwnu B Kutai y Il cT. go
H. €. CnovaTtky 1roro Bupobnsnun 3 6aBoBHU, 6ambyka, a B cepeaHi Bikun — i3
ranyip’a. Y 18 ct. ana BMpoOHMUTBA nanepy novann BUKOPUCTOBYBaTU fe-
peBuHy. [NpoMucnoBicTb BMNyckae 6arato BMAIB nanepy — kaptorpadgidyHum,
KpengoBaHuin, odCceTHUIN, nNanip Ans NucbMa, nakyBanbHWA. PinbTpyBanb-
HUI Nanip — Lue Mamke 41ucTa Lentonosa.

o6 oTpMmaTtn HamMeHLUy 4aCTOYKy nanepy — MOMeKyny Lentonosn —
CTaHOapTHWUI apKyw nanepy noTtpiéHo 6yno 6 pospizatu Hasnin 23 paswu.
lMepeBipTe Ha gocnigi, Ha CKiflbKM YacTUH yaacTbCs BaM MOro po3pisatu.
OGroBopiTb pesynbTaT y rpyni.
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Y3ATANbHEHHS
AO PO3AQINY 2

LLl,o 3 nNepeniyeHoro He € pevyoBUHO?
A nin b Bogpa B cHikuHka [ BogsiHanapa [0 ancbepr

3 sKol pedvoBMHOM, WO Yy Oaratbox € Ha KyxHi, Tpeba noBoanTucs
obepexHo?

A 3Bogoo B 3metaHoM B 3 0UTOBOI KUCIOTOKO

I 3knchem [ i3 cinnto

Uum BigpisHAOTLCA nig, BoAa | BOAsAHA napa 3a O4HaKOBOI
TemnepaTtypu?

A poamipamun monekyn B xapakTtepom pyxy Monekyn

B BiactaHamMu Mk monekyrnamu I LWUBUAOKICTIO pyXy MOMEKyn

[ cunamu npuTAraHHA MK Monekynamm

Aka HankopucHiwa piguHa 3abesnevye 340POBUN PICT i aKTUBHUN
PO3BUTOK TBOrO OpraHiamy?

A conopgka razoBaHa Boga B komnort i3 cyxodpyktiB B Tpa’aHumn yan
I arigHun mopc [ 3BMYanHa NUTHa BoAa

Bubepwu Bignosiab, y SKin € aBa ronoBHi HEMeTanu, Wo BXOAATb A0
cKnagy nosiTps.

A KncetHb i BOOeHb b a3oTi kMceHb B BogeHb i a3oT

[T aproH i renin I kuceHsb i renin

@ MOMIPKYEMO PA3OM

1. Y By3bKy nocyaunHy snunu 1 n cnupty i 1 n Boan -
Ta po3miwann. 3aranbHnin 06’emM BUALLIOB MEHLUNNA,
HixX 2 n. BucnosTe rinotesy, YoMy Tak ctanocs. ; |
2. 3aBepuwite dpasy K. A. TimipsizeBa: «HAKLIO s
MOETbCA MPO XMBIMEHHA KOpPEHs 3aBOsSKM peyoBU-

HaMm 3 I'pyHTY abo Npo NOBITPSIHE XUBMNEHHS NUCTKIB

3aBaskn atmocdepi, abo npo XMBMEHHS OAHOro op- ‘w
raHa 3aBAdKM iHLIOMY, BCIHOAW AN NOACHEHHS MW

BAAEMOCS [0 OFHIET i TiET XX NPUYUHN —...». ;

3. PosrnsiHeTe Ha mantoHky 71 cxemy gocnigy. lMo- Ma_n. 71. Micns
ACHITb, YOMY Kyribka HagyBaeTbCs. AKi BNacTUBOCTI HarpiBaHHs Kyrbka
rasiB 4EMOHCTPYyE uen gocnia? HalyBa€TbCA
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Posain 3

TIIBHAEMO TIPUPOLY

SK BUHUKNA 3EMNSA

JltoduHa 30asHa npazHyna nisHamu HaeKonuwHit ceim. Ocobnueo uika-
gusia 3emris, sika € i domiekoro. He oOHe mucsyonimms nodcmeo Hamaeaa-
fiocs sidrnosicmu Ha 3anumaHHsa «5K 8UHUKIa 3emrnsa?».

° °
KopucTytouncb TrnymMayHUM CrOBHUKOM YKpalHCbKOI MOBW, MOpiB-

HANTE NOHATTH «NnereHga» i «rinotesa». lNogymanTte, Ys JOpevHo y
Lin TeMi BXXMBATU NOHATTS «4oKasuy». [puragante, Wo BM 3HaETe Npo
3emnio.

3emaa — tpersa Big Comimga muanmera CoHAYHOI cucTeMwu,
€IrHa IIJIaHeTa, Ha SAKif icHye XKHUTTA. 3eMJsd HaJEeKUTh 10
miraner 3emHol rpynu (Mepkypiii, Benepa, 3emuas, Mapc) i €
HaiiOigpmon i3 mux miaader y Cousuniii cucremi. HasBa mia-
HeTH «3eMJIsI» IMOXOAUTHL BiJl CTapogaBHLOT'O KOPEHS 3eM, M0 Y
mepekJiazi o3Hauae «Iigmora» abo «HuM3». B amraificbkiin MmoBi
HaIly IIJaHeTy Ha3uBalOTh CJIOBOM Earth, 1o o3Havae «I'PYHT».

@ HocnigiTe, siKi We iCHYTb BepcCil MOXOAXKEHHS Ha3BM HALLOT NNaHeTu.

q Aki icHyroTh rinmore3m BUHUKHEHHA 3eMJIi. 3a yac pos-
BUTKY HayKu OyJI0 BUCYHYTO OaraTo BepcCiii MOXOMKeHHs HAIITOL
maauetu. Ilepmri rimoreswm BUHUKHEHHS 3eMJi 3’ABUINCA Y
18 cT., KoM Hayka HAKONIMUYMJIA JOCTATHIO KiJBKiCThL JaHUX
mpo Hamry maaHeTy Ta COHSYHY CHUCTEMY.

@ OsHanomTecs 3 rinote3amu BUHUKHEHHS 3emni. MMpuaymanTte i Hama-
NONTE YMOBHI 3HaKW, siKi Bigobpasnnm 6 ronosHi BigMiHHOCTI KOXHOI
i3 rinoTe3 Nnpo noxomkeHHA 3emni. [MOosCHITL Balle pilleHHS.

®paHuysbkmut  ydyeHun Kopx BroddoH (1707-1788)
NPUNYCTMB, LLIO 3EMHa Kynsl BUHUKNA B pe3ynbTaTi KaTa-
cTpochun. Y ayxe BigoaneHuin 4ac sikecb HebecHe Tino (BiH
BBakaB, Lo Le Oyna komeTa) 3iTkHynocs i3 CoHuem. lig
Yyac 3iTKHEeHHs BUHWMKNO Barato «6pusoky». HanbinbLii 3
HWX, MOCTYMNOBO OXOMOMXKYH4MUCb, Aann NOYaToK NraHe-
Tam.
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Himeubknn ydyeHun Immanyin Kant (1724-1804) npu-
nyctuB, wo CoHAYHa cuctema yTBopuraca 3 riraHTCbKOI
XonogHoi nunonogibHoi xmapwu. YactmHm uiei xmapwm
nepebyBanu B MOCTIMHOMY XaOTUYHOMY pPYCi, B3aEMHO
npuTAryBanu ogHa OfHYy, CTUKanucs, YLUiNbHIOBanNucs,
YTBOPHOKYM 3rYLLIEHHS, SIKi CTanu pocTu i 3 YacoM ganu
novyaTtok COHLIIO Ta NNaHeTam.

\ v

e 3
Mep Nannac (1749-1827), dpaHUy3bkuiA acCTPOHOM

i mMaremaTuk — 3anpornoHyBaB CBOK [iNoTe3y MosiBu

CoHsa4HoI cuctemun. Ha noro aymky, CoHue i nnaHeTn Bu-

HWKIW 3 riraHTCbKOI po3apeHoi razoBol xmapu. BoHa no-

CTYNOBO OCTuUrana, ctuckanacs i gana nodatok CoHuto Ta

nnaHetram

\ v

4 '

Akagemik OTTo FOninosuy LWmiar (1891-1956) BBaxas,
LLIO MinbaApAKM pokiB TOMY HaBkorio CoHus Byna riraHTcbka
XMapa 3 XornogHoro nuny i 3amepanoro ragy. [ig 4ac pyxy
il KOMMOHEHTWU B3AaEMHO MNPUTATYOYUCL OAHI A0 OAHUX,
arywlyBanucs i ganu nodyaTtok nnaHetam COHSAYHOI cu-
cTeMun. YHacnigokK 3iTKHEHHSA MNAaHET 3 KOCMIYHUMU Tinamm
iXHi po3mipu 36inbwysanuca. Teopito OTTO LMigTa pos-
BMBAIOTb i B HALLI Yac.

. 7

I'imoresu I. Kaura ta O. IlImigra 6ynu gy:xe 0am3bKi. Ba-
raTo IPUIYIIeHb YUEHUX JIATJIN B OCHOBY CYUYaCHOTO YSBJIEHHS
npo nmoxom:keHHsa 3emyi i yciei Cousunoi cucreMu.

@_ MopisHsanTe rinotesu |. Kanta ta O. 1O. WmigTa. Lo Mixk HUMu cninb-
HOFO | YUM BOHW Bigpi3HAOTLCA?

q Aki icHyIOTH CcyYacHi ySIBJIEHHSI TPO BUHUKHEHHS 3eM.Ii.
3a cyyacHMMU HAYKOBUMHN JaHMMH, BiK HaWJaBHIIIMX HOPifg
Ha 3eMJIi cArae IIOHaJ YOTHUPU 3 TOJIOBUHOIO MiJIbAPIiB POKiB.
Bixk Conig cTtaHOBUTH HIPUOJM3HO II'STh MiJbAPAiB POKiB.

3rigao 3 Teopieo O. IlImiara, 3emas yrBopujaach 3 Po3cCis-
HOI ra3oBO-IIMJIOBOI XMapu, AKa iCHyBajJa B KOCMIiYHOMY IIPO-
cropi. IloOsm3y 1iei xmapm BHMOyXHYyJIa HaZHOBA 30ps, i IIe
IIPU3BEJIO OO0 PO3KpyuyBaHHA peuoBuHU. [locTymoBo mim uac
o0epTaHHA Yy IIeHTPi XMapy HAKONNUYBAaJHCH JEerkKi rasm, AKi is
yacom yTBopuau Conile. MiHepasibHI peuoBWHU Tras0oBO-IIHJIO-
BOT'O IMCKY KPYKJIAIU HaBK0JO COoHIIS, 30MPaAINCh ¥ 3TYCTKHU —
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TaK 3BaHI IJaHeTe3MMaJi, AKi 3iMITOBXYyBaJauCA, PyHHYBAJINCA
i o6’egryBanuca. Taki 06’eKTu craam OyaiBeIbHUM MaTepiajoMm
IJIsI ILJIaHeT, a HanOijgbmIi mIaHeTesmMaJi — IXHIMM «3apoj-

KaMmn».

@ KOPOTKO MPO FONIOBHE

O Tlepmi HayKoOBI yABIEHHA NP0 BUHUKHEHHA 3eMJIi
3’aeuauca y 18 cr. I'imoresu I. Kanra, O. IlImigTa Ta 6ararnox
iHIMUX yYeHUX CTaJU OCHOBOIO CyYaCHUX YySBJIEHb IIPO IIOXO-
IXKeHHS 3eMJIi.

O Cyuacui Bueni mpumyckarmoTb, o CoHIle i miaHeTu Bu-
HUKJIN MaiiyKe BOJHOYAC 3 MijK30PAHOI peUOBMHU — MUJIY i rasy.
Ilsa peuoBuHaA cTuUCKaJacsd, MOTIM poamajacsa Ha 3TYCTKU, OOUH
3 akux gas nouaTok Coniro. HaBxoao CoHIIA BUHUKJIA I'a30BO-
IIJIOBa XMapa, 31 3TYCTKiB SKOl YTBOPHWJMNCS IIJaHEeTH, cepen
AKUX 1 Hamma 3eMJid.

1. Y yomy cyTb rinotesn O. LLmiaTa npo BUHUKHEHHSA 3emni?

2. Poskaxn, sk |. KaHT nosicHioBaB yTBOPEHHA HEOECHMX Tif.

3. AKi iCHYt0Tb CyYacHi yABMEeHHSA NPO NOXOKEeHHS nraHeT?

4. 7k Tn BBaXaeLl, YoMy Tinbkn B 18 CT. 3'aBMnncsa neplli HayKoBi ysB-
NEHHS NPO BUHUKHEHHS 3eMni?

5. BMKOPUCTOBYIOUM PISHOMaHITHI Dxepena iHdopmalil, nigrotyn pos-
noBigb NPO OOHOMO 3 y4YeHUX (3a BUOBOPOM), AKi MOSICHIOBANU NOXOXKEHHS

3emni.

6. lMpounTan knovose crioso. [lobepu cnosa, NoB’si3aHi 3 TEMOLO
YPOKY, B kux 6yna 6 nitepa, 3azHadyeHa y CTOBMYUKY.

7. MNMpoOoBxX peyeHHs:

Cb0200Hi 51 di3Hascs/-nacs...,
Bbyrno cknadHo...,

A 3posymisl-na, wo...,

A Has4vuecsl/-nacA...,

byno yikaeo disHamucs, wo...,
MeHe 30usysario...,

MeHi 3axominocs....

NnSomiw
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SKY BYQOBY MAE
3emns

3emnss — Haw cninbHUU OiM, KU Ougye Ce8OIMU maeMHUUsMU. Yrpo-
008X COMHI pOoKie firoOUHa sus4yae Hawly rnaHemy, a 3emrisi Mpodoexye Mic-
mumu 6e3riy OuUBOBUXHUX cekpemig i 3azadoK. Cripobyemo OidHamucs, K
cKrnaoHo U yikaso enawmosaHa Hauwa 3emris.

d Arx yueni mocaimkyroTs OymoBy 3emuri. Cmocrepiraroum,
AK Mil yac BUBEP)KEHHSA BYJIKAHIB Ha IOBEPXHIO BUJINBAETHLCS
JlaBa, MOXKHA IIPUIYCTUTH, III0 HA BEJIUKIN IIMOMHI 3eMJIs TeXX
posiLiaBiieHa. BueHi 3pobuam 6Garato cmpo0, mio6 modaumTu i
BimiOpaTm 3paskm mOpis Ha Beaukinn rimbmui. Haiikpare Bu-
BUEeHA BepXHA O00O0JOHKA 3eMJji, Ha AKiA Mu KuBemo. Ilody-
maiume womy.

Iist Toro 100 BUBUUTH CKJAM i OyAOBY IipChbKHX IIOPia IO-
TPiOHO MPOHMKHYTH AKoMora naji Bram0 3Semui. [is 1mboro
BUYE€Hi1 BUKOPHCTOBYIOTH CYYacHI MeTOIU MOCJiIKeHHd.

Memod Oypinnsa c6epOs0BUH

HaluacTille 3acTOCOBYIOTH IJIsI BU-
ITOOYTKY 3 HaAp Boau, HapTH, IIPHU-
POIHOIO rady, a TaKoK IJd IIOMIYKY
1 pOB3BIiAKM KOPHMCHUX KOMNAJMNH
(main. 72).

Y HamI yac iCTOTHI JOCIIiIKeHHs
3a JOIIOMOTOI0O CBEPAJIOBUH 3ili-
cuoioTh B Amntapxkruxpi. Ile mpamno

3MOry 3pobuTm HHU3KY Biaxkpurrtie Mai. 72. Merox OypinHusa
mpo OymoBy, icTtopiito (opmyBaHHA CBEPJIOBUH
Ta CKJAaJ HaAp MaTepuKa.

®

B YkpaiHi Hanrnunbla csepanosuHa ans BuaobyTKy NpypoaHOro rasy
posTawoBaHa B LUnwaubkomy panoni MNontascbkoi obnacTi. li rnu-
OuHa ctaHoBUTb 6750 M.

MpoaHanisyn giarpamy «Hanrnubuwi ceepgnoBuHKU CBiTY» (Man. 73).
3’'acyn, ge po3miweHa Haurnmmblia ceepanioBmHa. [ns 4oro ix npo-
Oypunun?
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ynHa

Maxn. 73. Haiirgiu6iri cBepAJI0BUHU CBiTY

BynoBy 3emuri BuBuae HayKa reoJiorisg. 3 rpemnbkoi 1me o3Ha-
yae «3eMHa HayKa».

@ Mpwuragaii, xTo Taki reonorn. Ynm BoHu 3anmatotbes? Lo xapaktepHo
Ansa nogen uiei npodecii?

Okpim OypiHHS CBEePAJIOBUH, VUEHi-TOCIiIZHUKN OTPUMYIOTh
JaHi 1po ocobaumBocTi OymoBu
3eMJIi 3a DOMIOMOTOIO CeilCMIYHO20
Mmemody (3 TPerbKoi — KOJIMBaHHA,
demierpyc). BiH r'pyHTyeThCsS Ha
dakTi BMiHM IIBUIKOCTI IIOIIIH-
PEHHSI XBWJb, IO YTBOPHIOIOTHCSA
mig gac BuUOyxy.

ﬂ ArKy BHYTpimIHIO OYyIOBY

Mmae 3emuda. Ilnanmera 3emia ckJia-
IAaEThCA 3 TPbOX OCHOBHUX IIIapiB:
3eMHOI Kopu, manmii Ta sa0dpa
(mas. 74). BoHu BiApisHAIOTHCA 3a
TeMIIepaTypol, MAacoio, XiMiuHUM
CKJIAJIOM, ITiJIbHICTIO PEUOBUHU Ta

Man. 74. Buyrpimusa
OymoBa 3eMuri:
1 — aapo BHYyTpimtHE (a)

nporaskHicTIo. Hanmiigemima i i soBmimTHE (6);
HaWrapsadJiina yacTuHa ILJIAHETU — 2 — manTis;
anpo. Po3pi3HAITH, BHYTPINIHE i 3 — seMHa Kopa
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30BHIIITHE AApPO. 30BHIIIITHE SAAPO IepedyBae y pigKoMy craHi
3a temneparypu 4000 °C, mae ToBuimHYy Oam3pko 2200 KMm.
Buyrpimniae aapo — TBepmae, Moro Temiieparypa CTAaHOBUTDL IIPHU-
oausuo 6000 °C, a paxmiyc — 1300 xmM.

Mixx 3eMHOIO KOpPOIO i AApOM po3MiIlieHa MaHTiA (3 rpelb-
KOl — 1Injami, IOKpumBaJio). MaHTig IpOCTAraeTbcsa HaA TJIU-
6uHi Bix 5—80 kM g0 2900 kM. Ii TemmepaTypa CTaHOBHUTH Bif
1000 °C mo 4000 °C. BepxHa yactmHa MaHTii nmiaactuuHa. o
OyMMKYe OO0 TEHTPY SeMJi peuoBMHUM MaHTii mepedyBaioTh y
TBEPAOMY CTaHi uepe3 BHUCOKUU THUCK.

3pobiTb 3 nnactuniHy abo nanepy mogenb BHYTPILWHbLOI o I%
@ Gynosu 3emni. Ckopucrtantecs iHCTpykuielo 3a QR-  [a);
KOOOM.

c

BepxHiit TBepauii i HAUTOHIIINI ITap HAIIOI IIJaHETU — 3€M-
Ha Kopa. ToBIImHA 3eMHOI KOpM HauOiJbIIa IIiJ TripChbKUMU
cucremamu — 70—80 kM, Ha piBHMHaX BoHa cTaHOBUTHL 40 KM,
mig okeanamu jgwurnie 5—10 kM. Temmeparypa 3 raubuHOO IIin-
Buinyerbea Ha 3 °C Ha xkoskHI 100 M.

HisHaincs, aka Temnepatypa byae Ha rmubuHi 3 km.

MiHimanbHO BigoMa TOBLUMHA 3eMHOI kopu 6ina octpoBa [lacxm
(5 km), a makcumanbHa — B Nmanasax — 90 km.

lMokaxn Ha KapTi CBIiTY, A& 3eMHa Kopa byae HanToHLWwa, a Ae Han-
NOTYXHiLla.

Mix n’aTuknacHukaMmy BUHWKNa cynepeyka. OgHa rpyna y4HiB BUCIO-
BUNA CYQKEHHS, LLIO OOCNIAXKEHHS YYEHMX BHYTPILWHLOT 6yaoBu 3emni
NO3UTUBHO BMMNHYTb Ha PO3BUTOK JTHOACTBA, a iHLWa — MOXe HaLLKO-
anTtn nnaHeTi 3emn4d. Aky nosuuito 3arimete Bu? O6rpyHTymnTE.

®0 e

d SOBHIIIHI 000JIOHKM 3eMJIi Ta B3a€EMO3B’I30K MiK HHUMHU.
Hama niamera yHikaabHa. Ha 11 moBepxHi poaTalinoBaHi i
B3aEMOMIiIOTL YOTHUPH O0O0JOHKU: TBepaa (1rimocgepa), BomHA
(zidpocpepa), moBiTpaAHA (ammocgepa) Ta 000JOHKA, B AKiM ic-
Hye XKUTTA (0iocgepa). Yci yotupu chepyu MOXKYTH IIepeObyBaTH
B ONHOMY MicIi i B3aemomiaTm MixK coboio (maJj. 75).




Max. 75. BzaeMmo3B’ a3k 000JI0HOK 3eMJri

@ Hasenu BnacHi npuknaan B3aemogii 06onoHok 3emni.

@ KOPOTKO PO rONIOBHE

O Bayrpimusa 6ynosa 3eMii CKJIAJATHCA 3 TPHOX OCHOBHUX
YacTHUH: AJpa, MaHTil Ta 3eMHOI KOpH.

O Ha mnosepxHi 3eMmii BHUILIAITL 4YOTUPU cdepu, MisK
AKUMHU iCHY€ TicHUII B3a€MO3B’fA30K.

0 3AMUTAHHS o 3ABIAHHS @ OOCIIKEHHS

1. BukopucToBytoUM pisHOMaHITHI [kepena iHdopmauii gisHantecs, siki
LLle ICHYIOTb METOAN BUBYEHHSA BHYTPILWHBLOT ByaoBuM 3emii.

2. £k Ha3MBalOTb 30BHILLHIN (BEPXHIN) Wap 3eMHOT Kopn? YoMy BiH Mae
pi3Hy TOBLUMHY? Big 4oro ue 3anexuTb?

3. [isHanTecs, 4M € y BallOMy HacerneHoMy MyHKTi reonoriYyHun mMmysemn.
Bigsigante nnoro. 3’'acynTe, siki KOPUCHI KONanuHu € y Hagpax 3emsii BaLloro
Kpato.

4. Aki 3aBOaHHs CTOATb Nepeq Y4EHMMMU, WO BMBYAKTb BHYTPILLHIO Oy-
noy 3emni?

5. MNpugymar nNo Temi ypoKy 3anutaHHA ANA OOHOKMACHWUKIB Ta OOHO-
KnacHuupb, siki 6 posnovvHanucs 3i cnie: Ak mu po3ymiew. .., lNopieHsd. ..,
Yomy saxnuso...

-



SK YTBOPIHOOTbCA
FIPCbKI NOPOAU

BepxHsi, meepOa 060s510HKa Hawoi nrnaHemu, Ha rno8epxHI SKOI MU Xu-
8eMo, ckriadaembCsl 3 PI3HOMaHIMHO20 KaMiHHS, SIke cmaHo8umb 8enuKkul
iHmepec 0ns irodcmea sk MiHeparibHa CUPOBUHa.

® °
@ [MpoynTanm crioBa NMUCbMEHHMKA YKPaAiHCbKOro NOXOKEHHs KocTsH-

TuHa lMaycToBcbKoro: «Mu xueemo y eeriemeHCbLKOMY, o2aHo po3-

2adaHoMy ceimi i mon4yemMo KamiHHS..., He Mido3pryu, Wo 3HalioM-
cmeo 3 HUM 36azamursio 6 Haw doceid y 8cix cghepax Xumms...». FK TU ra-
AaeL, Wo maB Ha yBasi aBTop? Yu noTpibHi HaM 3HaHHA Npo KamiHHA? Ha-
BeOW NPUKNaan BUKOPUCTAHHS KaMiHHS NIOOUHOLO.

q 3 AKHX PEeYOBMH CKJIAJA€ThCA 3eMHA Kopa. Y 3eMHii
Kopi HaxiuyoTh O60am3bko 3000 minepasiB i momanx 1500 rip-
cbkux mopin. IIlo 1e sa mpupoxani tima? Mimepaam — Iie IIpu-
POIHiI YTBOpPEHHs, AKi CKJaIaloThbCAd 3 OJHIel pevyoBUHU. Y
3eMHIiMl KOpi mepeBasKalOTh MiHepaJud y TBepAOMY CTaHi. ¥
YUCTOMY BUIVIAAI MiHepaJu B IIPUPOAL TPaILIAITLCA PiAKO.
HaiiBigomimuMy MiHepaJlaMM € JOPOTOI[iHHEe KaMiHHSA: aJiMaas,
py0OiH, camgip, cmaparg Toimo. Haiiuacrimie BoHuM OyBaioOTh Yy
PiBHUX CHOJYKaX, VTBOPIOUU
ripcbKi mopoau.

l'ipcbki mopomu — mpupomHi
Tija, II0 CKJIAZAIOThCS 3 JeKiJIb-
KOX MiHepaJsiiB abo0 CKyIYeHHS
ONHOTO Yy BeJHKill KiJBKOCTLI B 3
demMHi Kopi. Hampukmaanx, rip- [MNonbo-
CbKa IIOpoJa T'PaHIT CKJIAJAEThCA BUI e
3 TPhOX MiHepasiB (MaJ. 76). tnay

i oL MpaHiT
Hassu miHepanu, 3 skux cknaga- Keapu P
€TbCA rpaHiT. [le BUKOPUCTOBY-

OTb PAHITIA? Maxn. 76. BynoBa rpaHiTy

q Ha saxi rpynu mominAoTs MiHepaJd i TipChKi mopoau
3a MOXOm:KeHHAM. PisHOMaHITHICTS, MiHepaJiB i ripchbKuUX mOpifg
3yMOBJIEHA DPi3HUMM yMOBaMM IXHBOTO YTBOPEHH#A. 3a IOXO-
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IXKeHHAM IX IOAiJIAI0TL HAa MarmMaTwdHi, ocajoBi i meramop-

Giuni (man. 77).

( rIPCbKI MOPOAN )

|
( MarmaTtuyHi ) [ Ocaposi ) [ MeTtamopdiyHi j
I [
YTBOPIOKOTLCS YTBOPIOKOTLCS 3 YNaMKiB AaBHiX YTBOPIOOTHLCS
3 Marmu nig 4ac nopig, siki ociganu nig gieto

BUBEPXKEHHSA Ha OHi OKeaHiB, MopiB, 03ep BUCOKOIO TUCKY

BYIKaHiB (rpaHiT, Ta IHWKWX NOHU338X CyXOA0ny i Temnepartypu
GaszansT) (kpenpga, BanHsiK, rinc) (rHenc, kBapuUUT)

Mau. 77. I'ipcbKi moponu

BynoBa marmaTUYHMX MOPiJ 3aJIeKUTHh BiJ IMBUIKOCTI 0XO-
JomKeHHa marMu. Ha riambuHi B 3eMHIiI KOpi BOHA OCTUTAaE II0-
BinbHilmme, HidK Ha moBepxHi. Tak
YTBOPIOIOTHCA IIJIBHI TipChKi IIO-
ponu. I'panit (3 irasificbkoi zpa-
Himo — 3epHUCTHUII) — HaUIOMIIupe-
Himia ripcebka Imopojga Ha SeMJIi
(muB. mam. 76).

o HaWO6iIbIIT PO3MOBCIOMMKEHUX
Ha 3eMJi MarMaTUYHHX TipChbKUX
IOpiZ HaJeXaTh TaKOXK 0asajbTH.
IIa nysxe miiapHa ripchbkKa Iopojaa
nomupeHa y PiBHeHCBKiM (mad.
78), 3akapnarchKiii i JloHenbKiit
obsactax. BasaJabT BUKOPHCTOBYIOTh AK CHPOBUHY OJISI BUPOO-
HUIITBA I11e0eHI0, HAIIOBHIOBAYA IJIs OETOHY.

o ocadosux zipcvkux nopid HajmeXaTh IIiICKOBUKU, Kpeia,
KaM’ sHa Cijb, Tilc, BamHAKHU ToIo (MaJj. 79).

Maxn. 78. BasaabpToBi
croBnu PiBHeHIIUHHI

- ? ]
@ TN @ .—\_FI A =l @
Maxn. 79. OcanoBi ripcbki mopoam: 1 — micKoBuUK; 2 — Kpeiiaa;
3 — BamHAK; 4 — KaM’ sgHa Clib

. 6
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OcamoBi ripchKi mopoau yTBOPIOIOTHCA I Mi€i0 TemIepa-
TYypH TOBiTPs, BOOM ¥ IHIIIMX IIPOIleciB, IO BimOyBaloThCA Ha
moBepxHi 3emJi Ta y Bomoiimax. CKam’ gHiII pellITKM JaBHIX i
Cy4YaCHMX OPTraHi3MiB yTBOPUJIM TaKi ripchKi mopoau, sk Topd,
KaMm’saHe i 0ype Byriuia (maia. 80).

el w5

Maun. 80. Ilopozau, 110 YTBOPUINCS 3 POCAUHHUX PEIITOK:
1 — Topd; 2 — Oype Byrinasa; 3 — Kam’ sgHe BYTiLIs

@ Poskaxu, gk noamM BUKOPUCTOBYIOTb 0CafoBIi MipCbKi mopoau.

Ha Beaukii riambuHi Ha ocagoBi Ta MarMaTW4YHi TipchbKi 1o-
poau BILIMBAIOTh BUCOKUM THCK 1 TeMmepaTypa, pPO3UMHU i rasu,
AK1 3MiHIOIOTH iXHi BilacTmBOCTi Ta OymoBy. Takomy mepeTrBo-
PEHHIO MOXKYTh IIiAgaBaTHCA a0COJIOTHO BCi BUAM T'ipChbKUX IIO-
pix. Boru gicranu HasBy memamop@iuHi (3 rpeIbKoi memamop-
¢ic — neperBopeHHsa) (maj. 81).

KopucTtytouncb mantoHkoMm 80 3’sicyi, 3 siKUX FipCbKMUX nopig yTBopU-
nuca metamopdiyvHi nopoau.

"-\“l-n_\_ A ]

W

I'uetic T'nuna
' - o : .
» g Ty - i
F : i L

—— =y e o

Banuak Mapmyp IlickoBuk KBapiur

Maxn. 81. Metamoppiuni mopoau

q Axki OyBaroTh KOPUCHI KomaJumHH. Yci MiHepaau i ripcbki
IIOPOAY, SKi JIOAWHA BUKOPMCTOBYE Yy TOCIONAPCHKIN HifdJIb-
HOCTi, Ha3WBAIOTh KOPMCHUMM KomaJuHamMu. KopucTyouuch
MaJIIOHKOM 82, mpuragai, AKi € BHUAM KOPUCHUX KOIIAJIMH.
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a Ckopuctanica kaptoto «KopucHi konanuHu YkpaiHuy i 3'acyn, ki i3

HUX € Ha TepuTopil YKpaiHu.

€ KOPWCHI KOMATUHM )
I I I
| DANMBHI | |  PYOHI | | HEPYAHI |
| I I I
B Kam'sHe A 3anisHi XimivHa BynisenbHa
BYrinns pyau CUpOBUHA CUPOBWHA
= Topd == Migni pyau (7 Kam’siva X BanHsk
iHieBI cinb
A Hadgpra a gJ;IOMIHIGBI _ e MpaniT
A MpupoaHwuii by A Cipka y
ras H Kpenpga

Maun. 82. KopucHi KomaJuHu

q ke 3HaueHHA MeTaJiB i HeMeTAJNiB y SKMTTi JIIOAUHU.
Hemo:xkamBO ysIBUTU HaIle KUTTA 0e3 MeTaseBux BupoOiB. Ille
Y OAaBHUHY JIIOAW IIOMIiTHJIM BJIACTHUBOCTI MeTaJiB: iX MOKHaA
PO3ILJIaBUTH, a IIOTIM HajgaTH BiAIOBiZHOI (opMU.

Hassu metanesi npeameTtn, ski Tebe oTouyoTb. AKi IXHI BNacTMBOCTI
JOMNOMOITIN BU3HAYUTHU, WO Le meTanu?

MeraneBi BupoOu, AKi HAC OTOUYIOTh, POOJIATEH JKUTTSA IIPO-
crimuM i KoMm@opTHimuM. MeTaau HIMPOKO BUKOPUCTOBYIOTH
MaiiKe B ycix cepax BUPOOHUIITBA.

Haitnmomupenimuii y 3eMHiil kopi Meras — amrominiit. Moro
BUKOPHUCTOBYIOTh JII BUT'OTOBJIEHHS Pi3HOMAHITHHX IIpemaMe-
TiB — KYXOHHOI (poabru, Imocyny, BiKOHHUX pam, TejedoHiB,
3aXMCHOTO CKJIa, HOYTOYKiB, CIIOPTUBHOTO i TYPUCTUYHOTO CIIO-
pamxenHs. B aBiabymyBaHHI — OJiT BUTIOTOBJIEHHS KOPIYCiB,
IBUTYHIB, IHIINX BasKJIUBUX CKJIQAOBUX JiTaka. [ pyruii 3a mo-
HIMPEeHHAM MeTajJ — 3aJi30. 3 HbOTO OTPHUMYIOTh HaA3BUUYANHO
MiITHY cTaJjb, 3 AKOl CTBOPIOIOTh, 30KpPeMa, KapKacu XMapouo-
ciB Ta iHImIMX TpoMi3AKuX cmopyzx. Hucre 3airizo OyBae TiJIbKU
KOCMIUHOI'O ITOXOMKEeHHA ¥ CKJali yJaMKiB MeTeOpUTiB.

Ha wmamiii nioaderi HeMmerayiuHi eleMeHTH OiJbIII IIOIIH-
peHi, HisK MeTaJIiuHi. ¥ OpUPOAl TPaNJIAITHCA CAMOPOIHI He-
MeTaau: cipka, rpadir (y 3emHiit Kopi); asoTr i KuceHns (y moBi-
Tpi). Hacrimie y mpuponi Hemeraam IepeOyBalOTh y BUTJAII

. s
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crnoayk. Hampukaan, Boga i podumHeHi B Hi# coJi, MiHepaau i
ripceKi mopoau. Hemeranu 1mmupoKo BUKOPHUCTOBYIOTh Y Xapyo-
Bill IPOMMCJIOBOCTi, MeAUIINHI, (hapMaIleBTHUIIi.

@ TTPAKTUYHA POBOTA

O3HailioMJIeHHS 3i 3pa3KaMu TipChKHX IOPifg
i MiHepaJiB IIKiJIbHOI KOJEKIIil

To6i 3HATOOUTHCA: KOJIEKIiA MiHepaJsiB i ripchbKuX IIOPif,
Jymna.

1. Ckiagu onmc 3pas3KiB ripchbKuUX mOpPiJ i MiHepaJsiB, 3ampo-
IMIOHOBAaHUX YUUTEJIeM/-JIbKOI. 3BepPHHU yBary Ha O3HAKM: IIiJIb-
HiCTh, KOJIip, IPO30PiCTh, OJINCK.

2. 3anoBHU TaOJIUIIO ¥ 3OIIUTI.

@ KOPOTKO MPO rONMOBHE

O 3emHa KOpa CKJIAZaeThCa 3 MiHepaJiB i ripcbKuUX moOpif.
3a IMOXOMKEeHHAM IX HOAiJIAI0Th, Ha MarMaTHuHi, ocamoBi i Mme-
TamMopgiuHi.

O Veci mimepanu i ripcbki mopoau, siKi J0AMHA BUKOPHCTO-
BY€ y TOCHOJAPChKIiN MisJIbHOCTi, HA3UBAOTh KOPUCHUMU KoOIa-
JIMHAMU.

@ 3AMUTAHHA @) 3ABOAHHS @)  AOCTIIKEHHS

1. Ha gki rpyny noginstoTb ripCbki NOPOAWN, siki yTBOPIOKOTb 3€MHY KOpy?

2. 13 yum noB’A3aHO pi3HOMAaHITTA FipCbKVIX nopig Ha 3eMHil NOBEPXHi?
AisHaics, siki ripcbki nopoau nobyBatoTb y TBOIN obnacTi.

3. Y konekuji KOPUCHWX KOManuH € Kam 'tHe BYriNns, kam’siHa Cinb,
Kpenga, rnuHa, nicoK, kpenaa. 3a sSKMMKM O3HaAKaMM MOXHA PO3Mi3HaTK
Kam’aHe Byrinna?

4. 36epiTb HApOAHI NPUKasKK, B SKUX TPannsTbCHa Ha3sn  [w]¥%[E]
KOPWUCHMX KoManuH (cinb, 30n0T0, cpibno, 3ani3o, KpeMiHb, an- i
Ma3, rpaHiT, Micok, BYrinns). MNoscHiTk, sik BU po3ymieTe Ui Npu-  [a]
KasKu.

5. lMopiBHAM BNAcTMBOCTI antOMiHIEBOrO APOTY i CTEPXHS MPOCTOro
oniBusa — rpacita. Ynm BOHM NogibHi i Yum Biapi3HAIOTLCA? 3p06K BUCHOBOK.

6. MNpogoex pedveHHs (3a BubopoMm): s MeHe cmarno HOBUM...,
A Hasyuscsil-nacs...; A xody 6inbwe O0isHamucs rpo...; Ternep s 3MOXy....
Hu moxe me, npo wo Oi3Harnucs ernpodo8x eUBYEHHS uiei memu, 3Hadobu-
mucs 8aM y xummi?
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AKY ®OPMY
I PO3MIPU MAE
3EMNA

Y 0asHuHy nodu eesaxarnu, wo 3emns nnocka. Criocmepizarodu 3a
Kopabnem, skuli nauee Mopem, 84eHi NoMimursiu, Wo 8iH 3HUKaeE, K MifbKu
Habnusumbcs 00 niHii 20pu3oHMy. BiH x08aembCsi 3a OryKI10K M08EPXHEHD
MOpS.
® °

Yu moBommiiocss TOOL ciocTepiraTv Taky KapTHHY 3 MOP-
cbkoro Oepera? Ile osHauae, 1110 BCsA MOpPChbKa MOBEPXHSA OJHA-
KOBO BUNyKJIA. TaKy IIOBEPXHIO Ma€ RYyJd.

PosrnaHete mantoHok 83. MNMomipkynte, YoMy nig Yac BigaaneHHa Big

NpUCTaHi B kopabniB cno4yaTky 3HMKaE Ha IiHil rOpU3oHTY Kopnyc, a
noTiM LWorna, a nig Yac NoBepPHEHHSA — cnoYaTKy 3'aBnsiETbCA Worna,
a noTim Kopnyc.

q Ax yueni moBeam Kyascty ¢gopmy 3emuai. dAxmio 3emuasa
OificHO KyJiemomiOHa, ii MOKHa OOIrHYyTH I IIOBEPHYTHUCS Y Te
camMe Micie, aje 3 mpoTujexkHoro Ooky. Taxki momopoki Ha-
3UBAIOTh HABKOJOCEBLMHIMU.

Hatintepiry HaBKOJIOCBITHIO TOAOpPO:K ouoauB PepuHan Ma-
reJijilaH — 3HAMEHUTUM icIaHeIllb MOPTYTraJbChbKOT0 ITOXOIKEeHH,
mopetaaBenb 16 ct. (man. 84). I1a momoposx TpuBajia TPpU POKU.
Temep kKocmiuHi Kopadii 06JiTaloTh 3eMJIIO 3a IiBTOPU TOAWHU.
3 60opTy KOpabJsa MOXKHA IIO0AUNTH, II0 3eMJsdA Mae GopMy KYJIi
(mau1. 85).

Maxn. 83. Kopabesb Man. 84. ®epuan Maxa. 85. Buraan
Ha TOPU30HTI Marennan 3eMJIi 3 KocMOCY

HaykoBo nmoBiB KyJscTicTh 3eMJii rpenbKuii yueHuint Apuc-
momedav. Jlokazom BiH BBaKaB OKPYIJY TiHb, AKY KHIA€ HAaIlla
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*H PO ™D OPLT

mranera Ha moBHuil Micank. I{io Timp grogm GauaTh mig uyac
MiCcAYHUX 3aTeMHEHb.

q Aki poamipu mae 3emas. 3a cydyacHUMHU JaHUMU, 3eMJIs
Mae (opmMy KyJai, sSKa CIJIOCHyTa O0iJisT IIOJIOCIB yHACJiIOK
pyxXy HaBKoJIO yABHOI oci. Bigcramb Bixg menTpy 3Semuri mo ii
TOJIIOCIB (OJIAPHUY pajiyc) mero MeHINM, HisK BiJCcTaHb Bif
IeHTPYy SeMJi [0 eKBaropa (exkBaTopianbHUN pamiyc) (mabau-
usa 4).

KopucTytounce gaHumm tabnuui 4 3’'acym, Ha CKinbKun ekBaTopianbHum
pagiyc 6inbLwnin 3a NONAPHNNA.

Tabnuuys 4. Posmipu 3emni

lMnowa noBepxHi 3eMHOI Kyni, 510

MITH KB. KM

Papiyc ekBaTopianbHuin, KM 6378

Pagiyc nonapHuin, kKm 6357

CepegHin giameTp 3emni, Km 12742

[loBXnHa ekBaTopa, KM 40 075

HoexuHa mepugiana (niskona), | 20 003

KM Max. 86. Posmipu 3em.i

Mpuragan, wo € mogennto 3emni. YBaXHO po3rnsiHb rnobyc i kapTy.
LLlo o3Ha4aloTb BEpTMKarnbHI Ta rOpuU3oHTanbHi NiHil Ha KapTi Ta rno-
Byci? Yn moxxHa nobaunTu Taki niHii Ha noBepxHi 3emni?

q Arx Ha Kapri Ta rI0o0yci BU3HAYMTH HANPAMEKH. Touku;
IepeTuHY YMOBHOI 3eMHOI OCi 3 IIOBEpXHE SeMJIi Has3sMBalOTh
moxrocamu. 1x nBa — IliBmiunwit i IliBmennwmii. Ha omHakoBii
BificTaHi BiJ IOJIOCIB IIPOXOAUTH YABHA JIiHiA — eKBaTOp, AKa
oinmuTh 3eMmaro Ha aBi vactTuHH. Ha miBHIiu Bij exBaTopa pos-
mimena IliBHiuHa miBKyJs, Ha miBAeHb — IliBAeHHa ITiBKYJIA.

Y Bpasunii nobygysanu pytbonbHUA CTagioH, Yyepes LEeHTP AKOro
npoxoauTb eksBatop. Hasea ctafioHy — «EcTtagio MintoH Koppea».
Moro Takox HasumBalTb «3epaH» («BEfIMKAA Hymfb»), TOMY LUO
eKBaTop € HynboBow napanennto. OTxe, PyTOONBHI KOMaHAM 3axmLLalTb
BOpOTA, AKi po3TalloBaHi y ABOX Pi3HUX niBKynax — y [MiBHiYHIA Ta y [MiB-
OEHHIN.
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reorpadiyHi 06’ektn: maTtepuk iBHiYHa Amepuka, maTtepuk ABCTpa-
nis, o. Maparackap, CepensemHe Mope, AHTapktuaa, [liBHiYHMIA
JlbogoBuUTUIN OKeaH.

. BusHaute 3a i3n4HOI KapTOK NiBKYNb, Y SAKiKM MiBKyMi PO3MillEHi

IIapaneai (3 rpembKoi — TOM, IO #jae MOpPyY) — Ile YMOBHIi
Jigii Ha raobyci abo Kapri, IIpoBeJeHi ImapaJiejibHO eKBaTopy,
AK1 MOKa3yITh HAIIPAMOK «3axim — cxim». EkBaTop — HaigoB-
ma napaJjeisb (craHoBuTb 40 075 KM).

3a kapTolo BCTAHOBU, A€ PO3MILLEHHI HaMeHLLi napaneni.

Mepugianu (3 JJaTUHCHKOI — IIOJYAeHHUIT) — 1€ YMOBHI JriHii
Ha rJyIo0yci i1 KapTi, mpoBedeHi Bif moJioca IO mOJioca, IO IIO-
Ka3yloTh HANPAMOK «MIiBHiY — miBAeHb». [[0BXKMHA KOXKHOTO
Mepuaiana (miBkoJsia) ctaHOBUTH nmpubamszao 20 003 KM.

a KopucTtytounce kapToro YKpaiHu, 3’'acyin, y skoMy Hanpsamky Big Kn-
€Ba po3MilLieHi Taki 06’ekTn: Kniscbke Bogocxouiie, YopHe mope,
M. XapkiB, M. Jlyubk, Kpnmcbki ropu, m. J1bBis.

ITouaTKoM BimJIiKy mapaJiejieii € eKBaTop, a IOYaTKOM BiJ-
JIiKy MepuIiaHiB BBasKaTh ['pUHBINIbKUNA MepuaiaH (HYJIbOBUMA
Mmepuaian). Bin gicras cBoro HasBy Ha uecTh Mmicta I'puHBiU (me-
peamicra Jlougona), me B 1675 p. O0ysio 3acHoBamo I'puHBIIIBKY
acTpOHOMiIUHY oOcepBaToOpilo.

@ KOPOTKO MPO FOMOBHE

O 3emiua mae popMy KyJii, SKa CILIIOCHYTA OiJs IIOJIOCIB.

O Exsarop gimuts 3emuio Ha ABI yactuHu — IliBHiumy i
IliBopenHy miBKyJIi.

O VwmoBHi niHil Ha rmobyci abo KapTi, AKi BKasylOTh Ha-
OPAMKM: IIapajiejii — «3aximg — cxim», Mepumianu — «IIiBHiU —
HiBIEHb» .

@ 3anuTAHHA ) 3ABOAHHA @)  [OCTIDKEHHS

1. HaBeau npuknagu, Ski NigTBepoXy0Tb Kynacty dopmy 3emni.

2. BukopucrtoBytouu giarpamy BeHHa, nopiBHAW napaneni i mepugiaHu.
3pobu BiANOBIAHNI MANKOHOK Y 30LLUKTI.

3. Npoposx peveHHs:: [r1s meHe cmaro HO8UM..., 51 xody binbwe Oi3Ha-
mucs npo..., Tenep s 3MOXY...

. 82



SKI € CNOCOBMU
30BPAXEHHA 3EMNI

3 0asHix Yyacie oceoeHHs1 3emri noou npazHyu 3anam’smamu rnpocmip,
AKuU ix omodyeas. BoHu pobunu cripobu 3amanbo8ysamu He8ernuKi OiNsHKU
Ha cmiHax neyep, Ha 6epecmi, Kicmkax, 0epesuHi, kKamMiHHi mowo. Lle i 6ynu
nepuwi, dy>e npocmi Kapmu 3eMHOI M08ePXHI.

Ak TV ragaew, wo 3’'siBUnocs pa-
Hiwe: 300paXeHHss 3eMHOi no-

BEPXHi YN NMUCEMHICTBL?

d XTo crBOprO€e Kaptu. Hayky

Ipo KapTu SAK OCOOJUBHUM cHOCiO
300pakKeHHA 3eMHOI ITOBEpPXHi, ITPO
CTBOPEHHS Ta BUKOPUCTAHHSA KapT
Ha3WBalOTh Kaprorpadicro.

Kapra — ocHOBHUII iHCTPYMEHT,
10 JoIIoMarae MaHAPiBHUKOBI Opi-
earyBaTtucs. I11lo6 mporiec opieHTY-
BaHHA OyB TOUHUM i Oe3IIeuHNM,
MaHAPiBHUKOBI HOTPiOHO BoJIOZITH
MeBHUMU HaBUUYKAMU OPi€HTYBaHHS
3a KapTaMu Ta M08010 Kapmu.

Max. 87. laBHA KapTa
@ MpunycTu, WO Take MOBa KapTu. €runry

Bigomo, Wo nepLia Kapta BUHUKNA We y 3 cToniTTi Ao Hawoi epu. i
aBTOp — «baTbKo reorpadii» EpamocgeH. Ha kapTy 6yno HaHeceHO
yCi BiJOMi TOr0 Yacy YaCTUHMU CBITY.

w Y aKuil cmocid MosKHA 300pa3uTH 3€eMHY IOBEPXHIO.
Huni icuyrorh pisHi cmocobm 300paskeHHsS 3€MHOI MTOBEPXHi.
Yeci BoHM — MaJieHBK1 Mozesi cBiTy, mio Hac orouye. Hatimo-
IIUPEHIITi cepen HUX — MAaJIOHKHU, (DOTOSHIMKU, IJIaHU, KapTH,
ro0ycu, aepoOoTO3HIMKM i KocMiuHi 3HiMKH (MaJj. 88).

@ Aki i3 3a3Ha4YeHnx cnocobiB 306paxkeHHs 3eMni TV BXe 3Haew?




Mai. 88. Crocobu 3o0pakeHHA 3eMJIi: 1 — MaJIOHOK;
2 — doros3HiMOK; 3 — mIaH MicieBocTi; 4 — aepodoTO3HIMOK;
5 — KocMiuHME 3HIMOK; 6 — Kapra;

O6roBopiTb y rpyni oauH 3i cnocobiB 300paxeHHa 3eMni. YKaxiTb

@ noro ocobnmeocTi. AKy iHpopmauito MoxHa 30006yTn 3a 4ONOMOroH
uboro crnocoby? Haeefite npuknag cuTyadii, Konm Bam JoBOAUIIOCA
ab0o 3HagobUTLCHA CKOPUCTATUCS BiANOBIAHMM CNOCOB0OM 306paXeHHs
3emni.

MaxaoHoK i (oTo3HIMOK 3asBuuail pPoOOJATH 3 IIOBEPXHi
3emii. 3eMHY NTOBepXHIO 300pakaloTh y 1 pealbHOMY, aJe
3MEHIIeHOMY BUTJIALL Iif OyIb-AKUM KYTOM 30py. I MajOHOK,
i (poTO3HIMOK [Jar0Th yABJEHHS IIPO MiCIeBiCTh, IPOTe Ha HUX
He BUIHO, AK1 po3mipu i popMu Ma€e IiJITHKA 3arajioM.

300pakeHHs MiCIIeBOCTi 3ropu, HAIIPUKJIAL 3 JIiTaKa, Ha3uBa-
10Th aepogoro3HiMmkom. Ha HhOMYy 00’€KTH CXOKi Ha IxXHil mii-
CHUI BUTJISAJ Ha MICIIEBOCTi, BUJHO 1XHi po3Mipu i B3aeMHe PO3-
TanryBaHHA. AepodoTO3HIMKY i KOCMiUHI 3HIMKM € 3MEeHIITeHN M
300paKeHHAMU PeaIbHOT'O BUIJIAMY 3€MHOI IIOBEPXHi 3BEPXY.

IInauu, KapTH i rI00yCcH € 3MEHIIIEHUMHU KapTorpa@iuHuMu
300pasKeHHAMU 3€MHOI MHOBEpPXHi, OCKimbKuM maaa ii BimoOpa-
JKeHHS Ha HUX BUKOPHUCTOBYIOTH CHCTEMY YMOBHUX IIO3HAUEHD.

Ilman micieBocTi — 1e 3MeHIIIeHe, BUKOHAHE 3a JOIIOMOTOIO
YMOBHUX 3HAKiB 300pakKeHHSA HEeBeJUKOI MIISHKN 3eMHOI IIO-
BepxHi. Ha Bigminy Big sHiMKiB, Ha miaaHax i Kaprax ApiOHI I
HeicTOTHI meraJi He 300pasKeHi, a IIPO 00’€KTH MiCIeBOCTi JO-
IaeTbcsAd fAKicHa 1 KijgbKicHa xapakTepuctuka. Hampuknaan,
KiJgbKicTh mmoBepxiB OyaiBJIi, MaTepiaj MOKPUTTSA JOPOTH TOIIO.
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@ Mpuragan, Wo TX 3HAELW NPO NNaHuM MiCLEBOCTI 3 MOYATKOBOI LLIKOMN.

I'eorpagiuna kapra — Iie 3MeHIlleHe, y3arajJbHeHe 300pa-
JKeHHSA 3eMHOI IT0OBepPXHi Ha MJIONIWHI, BUKOHAHE 3a JOIIOMOTI'0IO
YMOBHUX IIO3HAUYEHb.

EEaE

Llo6 pisHatucsa Ginbwe Npo KapTu, NpoyuTan cTaTTio
«AK BUHUKNN reorpadiyHi Kaptuy». [=]

I'mobyc (Bim staTUHCHKOTO CJIOBa — KYJs) — 00’€MHa MOJEeTb
IJIaHEeTH, 3MeHIIIeHa B OaraTto MijbioHIB pasiB. Ha rio0Oyci Bci
MaTePUKU, OKeaHu, MOPsS IIOKas3aHi BiAIOBIIHO M0 iXHBOT'O PO3-
MiIlleHHA Ha 3eMHil KyJi. MacinTab 3aJuInaeTbcsd OJHAKOBUM
Ha BCi¥l moBepxHi riaodyca. I'mobyc Kparie, HisK iHIIL KapTorpa-
(¢iuni 300paskenHs, mepemae GopMmy HAIIOI ILIaHeTH. Po3Mmip
rao0yca BI3HAYAIOTh BiAIOBIAHO A0 mAiamMeTpa: MaJi MalOTh Jia-
meTp no 60 cm, cepenui — 60—-120 cm, Beauki — monan 120 cm.

Mepwwmn rmobyc cTBOpMB Kyneub i Mo-

pennaeeub MapTiH Bexanm (1492).

BiH Ha3BaB noro «Erdapfel», wo y ne-
peknagi 3 HiMeubKkoi o03HavYae «3eMHe
abnyko». Ha rmobyci MapTtiHa Bexarima 30-
GpaxeHa €Bpona, mamxke Bca A3ia Ta GinbLua
yactuHa Adpukn, ane AMEPUKN HA HBOMY He
Byno.

Y CWA e Hanbinbwun rnobyc ceity —

EpTta, akun imitye pyx 3emni (man. 89). BiH Mau. 89. Tnobyc Epra
PO3MILLYETBCA Y UeHTpanbHoMy odici pipmn Delorme, aka Burotosnse
KapTorpadiyHi ToBapu. [liaMeTp LWITY4YHOI 3€MHOI Kyni — Mamke ABaHaOUATb
3 NOSI0OBUHOIO METPIB, @ Maca — NoHaA ABi TOHHW.

KopucTtytouncs TekcTom nigpyu-
HVKa, CKnagu y 30LWWUTi Cxemy
(MeHTanbHy kapTy) «Cnocobu

300paxkeHHsa 3emni».

I'mobycu TakosK MOALISAIOTH Ha
darajbHoreorpacgiuyai Ta TeMa-
tuuHi (Maa. 90). I'nmobyc sarab-
Horeorpadiunmuii, abo (pismuHMi,
IeMOHCTPY€e IIPHUPOAY, HacaMIle- Max. 90. 1. @isuunui

pen peJII)G(I) CyXoamoJgiy Ta MOpP- raobyc. i‘;l({é(;ngHqHI/IH
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cbKoro nHa. Ha mosiTuuHOMYy ro0yci KoKHY KpaiHy CBiTy IIo-
3HAUEHO OKPeMUM KOJIBOPOM, YiTKO pPO3MEKOBAaHO KODPIOHU,
BKAas3aHO PO3TAIllyBaHHS Ta HA3BU CTOJIMIIHL 1 BEJIMKMNX MICT.

Y4aBiTb, WO BK BignodnBaeTe y Kapnarax i xo4ete noginutucs 3 gpy-
39Mu iHopMaLie Npo MicueBi KpaeBnaun. Akuin cnocid 3o06paxeHHs
noBepxHi B obepeTe? Bignosigb o6rpyHTymMTE.

HisHaincsa 6inbLe npo rnobycwu. oo
HesBnyanHi &

[=].
Mpuragan i nokaxkn Ha rnoByci Ta KapTi CBITY rnoGycy b
MaTepukn, YacTUHWU CBIiTY, okeaHun. 3a 3o0b6paxxeHHsMKU Ha rnobyci
3’CYyN, AKMN MaTepuK HanBbIiNbLINA, a SKUN — HANMEHLLUN.

BukopucTtanTe enekTpoHHi kapTu google.com/maps aAns oTpMMaHHS
iHbopMaUii Npo BaL HaceneHun NyHKT. 3anuwiTb 1. MoainiTbes 3 oa-
HOKMNacHWKaMn/ogHOKNacHULUSMN iHpopMauieto, Ky BU OTpUManu.

@ KOPOTKO MPO FONIOBHE

O Icuyiors pisHi cmocobm 300pakeHHA 3eMHOI IIOBEPXHi:
MaJIOHKY, (DOTO3HIMKU, IIJIaHW, KapTu, Ijiodbycu, aepodoro-
3HIMKM i KOCMiuHi 3HIMKMH.

® O@©®

1. PosmsaHb wkinbHUM atnac. [isHancsa, sKy iHopmauito MoXxHa 3
HbOro oTpMmaTu. 3Hanam iHdopmaluito, sika CTOCYETbLCA TEMU YPOKY. AKi crno-
cobu 300pakeHHsA 3eMHOI NOBEPXHi MICTUTbL aTnac?

2. TopiBHau rmobyc i reorpacdpivHy kapTy. BusHay, yum BoHM NoAdibHi Ta
4YnM Bigpi3HAOTLCA. UM € y Tebe Booma kapTta um rnobyc?

3. Yum nepwmi rmobyc BigpisHAETLCA Big Cy4acHOro?

4. Yum BigpisHAeTbCA i3nyHUn rnobyc Big NONITUYHOro?

5. 3Hangm Ha kapTi YKkpaiHu reorpadivHi 06’ektn: Kpumcbki ropm, Ykpa-
THceki Kapnatn, YopHe n AsoBcbke Mops, pivku: OHinpo, MiBaeHHnn byr,
OyHan. Migrotyn po3nosigb (NpeseHTauito, NOBI4OMIIEHHS) NPO OAWH i3 LnX
o6’ekTiB. 3BEpPHM yBary Ha 1oro ocobnumeocTi. Mpe3eHTyn ogHoknacHukam/
OLHOKMACHULSAM.

6. Wo B uin Temi 3anuwunoca anga tebe Hesposyminum? e 3HanTu
BiANOBIAi Ha Ui 3anuTaHHA? NMogyman, y SKUX XXUTTEBUX CUTYyaUisix TObi 3Ha-
Ao6nsaTbCA OTPMMaHi 3HaHHS.
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PO3NOBIAAIOTD
FEOTPAGINHI KAPTU

Tol, xmo emie Yyumamu 2eozpachidHy Kapmy, moxe OidHamucsi 6azamo
uikasoeo rpo Oyxe giddaneHi, 308ciM He3Halomi Micuys. Pi3HOMaHImHi Ko-
JNibopu, rneperniemeHi niHii, 3Ha4yku, yughpu i crio8a rnosiCHIMb yce, Wo 30-
bpaxeHo Ha kapmi. [ns ub020 nompibHO Hag4yumucs ix po3ymimu.

d I3 uyoro ckiaamaroThcsa Kaptu. CKJIaZOBOIO YaCTHHOIO
Kaptu € ii exementu (Maja. 91).

[ EnemeHTN KapTu
/—44 K—L r \

. AYS e )
[donomixHe NopaTkoBi
KapTorpa- i '
Troe Nerong || iMoo
5 MacwTab || (ymoBHi i ’
300pa- 3HaKM) aBToOpu, Ha3Ba PUCYHKM,
)KeHHs BUOABHWULTBA, PiK || KapTU-BPi3Ku
L JL BUOAHHS) )L TOLO) )

Maun. 91. ExemenTu KapTu

PosrnsiHbTe KinbKa KapT LWKiNbHOro atnacy. Haeeaite npuknagw, ae ix
@ BUKOPUCTOBYHOTb. ONULLITL OAHY 3 HUX: Ha3Ba KapTu; LLO Ha Hin 30-

OpaxeHo; enemeHTn KapTn. CnpobynTe il npounTatn. Akui, Ha BaLly
OYMKY, HanBaknueiwmnm enemeHT kaptn? Lo moxHa HasBaTu «abeTkoro»
KapTn?

q Illo masuBaioTh JereHaow Kaptu. OCHOBY 3MicTy OyIb-
SIKOI KapTU CTAHOBJIATH YMOBHi 3HAKM — IIO3HAUEHHdA, AKi 3a-

CTOCOBYIOTH Ha KapTax abo IjaHaxX [IJis 300pasKeHHs PisHUX
00’eKTiB. YMOBHi 3HAKH OJI KapT — Ile Te, IO i OYKBU MOJId
KHIMKKU. KapTy HEeMOMKJIMBO IIPOYMTATH, HEe 3HAIOUM YMOBHUX
3HaKIiB.

IlosacHenHA YyMOBHUX 3HaKiB BUHOCATH Ha BiJIbHI BiJl KapTo-
rpagiuyHOro 300paskKeHHsA MiCI[d KapTy i Ha3WBAIOTh JIET€HIOIO0.
Bomna moserinrye unTaHHA KapTH.
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Mpuragan, Wo Take YMOBHi 3HakW. AKi T 3HaELW YMOBHI 3Haku? Ha-
Beau npuknagu (man. 92).

o

| BonoTa

[xepeno

- XBOWHI nicu Piukun
- dpykToBUI can E [lepxaBHi kKOpaoHM

Kam’siHe Byrinnga E 3anisHunusa

83 Osepo il XKuTnosi Ta HeXMTNoBI cnopyau

Maxa. 92. IIpukaagu yMOBHUX 3HAKiB KapT

ByBatoTh ocobsuBi reorpadiuHi KapTu, AKi JaOTh 3MOTY
TOO1I 300pasuTu OyAb-AKi reorpadiuxi o6’eKTu, ABUINA, IIPO-
Iecu, mojii 3a JOIIOMOIOI0 YMOBHUX ITO3HAUEHb, — Ile KOHTYPHI
KapTu.

Mpuragan, Ak Ha KapTi No3HavaTb penbed. Ak Konbopu AN UbOoro
BUKOPUCTOBYHOTb?

Kosmbopu Ha KapTi TakoX € YMOBHHUMHU 3HaKamMu. PisHuM
KOJBOPOM 300pa’KyIOTh peJibe(d: HM30BUHM — BiATiHKaMu 3eJie-
HOTO KOJIbOPY, BUCOUMHHU — »KOBTOT'O, TOPU — KOPUUHEBOTO. A
BiATiHKaMmu OJIAaKHMTHOIO KOJLOPY IIOKas3aHi OKeaHU, MOp4d,
osepa.

PosmugpyBaHHa KOJbOPY PO3MiIlleHe Ha MIKaJi BHCOT i
ranOMH 3a IPUHITUIIOM «IITO0 BUIIe abo rambiIre, To TeMHiIe 3a-
OapBjeHHA». 3HAUAMU Ha MOJAX KapTu mraay (mana. 93) i3 sa-
3HAYEHHAM TIMOWH i BHCOT y MeTpax.

MnbunHn B meTpax BucoTtun B meTpax

-

rmnbwe
6000
4000
2000
200
200
500
2000
3000
5000
BULLE

Mau. 93. IIIkasa BucoT i raubuu
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PosrnaHb wkinbHWn atnac. NpokomeHTyn BucniB: «Atnac — ue reo-
rpaciyHa eHumknonegiqa, B sikin 3i6paHo 3HaHHS... Lle kapTorpadiu-
HUI WeaeBp...».

KopucTytoumnchb LLKanok BUCOT (PidnYHOT KapTu YKpaiHu, gocnigun, aKi
dopmu penbedy nepeBaxatoTb Ha TepuTopil YkpaiHn. A Ha TepuTopii
TBOEI 0bnacTi? Ha3eu ix i nokaxku Ha kapTi. BuaHau ixHi HanBuLli Bu-
COTU. 3anoBHM TabNULIO B 30LLIUTI.

KapTtorpadam Ons cknagaHHa reorpadiyHux KapT noTpiGHo 6yno

MaTW gPiKCOBaHWN HANPSMOK, NMOB’A3aHUIN 3 HEpPYXOMUM 06’ekTOM. Ta-

KM 06’ekToM € NMonsipHa 30p4, Aka B HaLL Yac yka3ye Ha niBHi4. Came

TOMY Ha KapTax niBHIY TpaguuinHO novanu 3o0paxaTtu Bropi, a niBgeHb

yHM3y. 3 HeJaBHbOrO Yacy B KpaiHax [iBgeHHoT niBkyni, Hanpuknag ABcTpa-
nii abo Hoeoi 3enangii, nonynsapHi nepeBepHyTi KApTh 3 NIBAHEM Yropi.

MpouuTtanm cratTio Jlrogmunn JaueHko «MoBa
KapTu: Big rmMmnbuH icTopii 4O CbOrogeHHs» i Aai-
3Halcsa BinbLue Npo icTopilo KapTu. Mosa

Yun gosoamnocsa Tobi KopucTyBaTUCH KapTammn?
3a skux obctaBnH? AK T ragaell, NasM SKkux Npodecin NoTpibHI
KapTun?

d fAxe 3HaueHHa kaprt. g JrogmHU, SKa BMi€e UUTaTH
KapTy i Mae ysaBy, 3a YMOBHUMM IIO3HAUEHHSMMN IIOCTa€ pe-
aJbHa MOiliCHiCTL — pPiuKH, 03epa, ropu, MicTa, IPOMMCJIOBL Ta
ciimbcpKoOTOCOmapchKki o6’ekTu. KapTu moTpiOHiI siomgamM pisHUX
npodeciii. 3a HUMU IIPOEKTYIOTH OYAiBHUIITBO JOpir, HadTo-
IIPOBOJIiB i ra3ompoBOiB, €JIEeKTPOCTAHIIIN Ta aBTOMAaricTpaJei.
Kaptu moTpibui mereopoJioraM, KOCMOHABTaM, MOPSKAaM, JIbOT-
yyKaM, IeoJioraM, CiJbChbKOTOCIOZAapPChbKHM MNpaIliBHUKaAM Ta
adiogaM iHmwmx mupodeciii. Oco0smMBOro 3HaueHHs HAOyBaIlOTh
KapTu y BiHCHKOBiHl cIpasi.

€ kapru, npusHaveHi majga tTypusmy. Ha HuX ykasaHo Mmic-
Ie3HAXOMKeHHs apXiTeKTyPHUX Ta iCTOPMYHMX IIaM’ SITOK, 3a-
MMOBiAHUKIB, HaIliOHAJLHUX IMapKiB, My3eiB TOI0. 3a JOIOMO-
roi0 CIeiaJbHUX TYPUCTUYHUX KapT MOKHA 3 JIETKiCTIO 3Ha-
UTH 00’€KTH OOCJYrOoBYBaHHS TYPHCTIB — TOTeJi, TYPUCTHUHI
0asy, KeMIiHru. 3 KOKHHM POKOM POSIINPIOETLCS TaKOMK
cpepa HAYKOBOT'O BUKOPUCTAHHA KapT.

@. Mpountante cnosa BuagatHoro reorpada 1. CemeHoBa-TAHb-
LWaHcbkoro: «Kapma eaxrusgiwa 3a mekcm, 60 208opume 4yacmo
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fACKpasiwe, HaodHiwe, fTaKoHIYHiwe, HiXX Halukpawul mekcm». FAK BU X
po3ymiete? MNMpuragante, WO Take kapTa. Aki OyBatoTb kapTu? [ns 4oro

noTpiGHI kKapTn?

@ TTPAKTUYHA POBOTA
OmnucyBaHHA MicleBOCTI
3a reorpagiuyHoI0 KapTow YKpaiHu

Kopucryrouncs (ismuyHOI0O Ta aIMiHiCTPATHMBHOIO KapToIO
YKpainu HIikigbHOTrO aTjacy 3’ sacyi:

1. e posramioBaHa o0JiacTh, y AKiit Tu mposkuBaein? OO0-
Benu ii me:ki Ha KoHTypHil kapTi. Ilizmumu HasBy ob6JacHOTO
IEeHTPY.

2. fIki popmu pesnbedy mepeBaskarmTh Ha ii TepuTopii (ropu,
BUCOUYMHU, PiBHMHM)? 3a IIKaJ0I0 BHCOT BU3HAY IXHi BHUCOTH.

3. Ilignuinu HalOiabIIl piuky Ta o3epa ob0JacTi Ha KOHTYP-
Hill KapTi.

@ KOPOTKO PO rONIOBHE

O OcHOBHUMH ejJleMEeHTaMH KapT €: Mmaclirad, 3MmicT i Jie-
reHga KaprT.

O Kapru MaoThr BelWKe 3HAUEHHA B KUTTI Ta AiSIbHOCTI
JIOAWHU, a TAKOK IJd HAYKOBUX JOCJiIKeHb.

1. o Take kapta? Haseu ii eneMeHTn. AKNIN 3 HUX, Ha TBOK AYMKY,
HanBaxnmeiwmn? Yomy?

2. 3Hanan Ha KapTi YKpaiHu CcBit obnacHui LueHTp. BukopuctoByroum
pi3HOMaHITHI J)kepena iHdopmallil, Ai3Hancs, YoMy BiH Mae Taky Ha3By.

3. KopucTytounce Wwkanot rmmbuH KapTu NiBKynb, 3’ACY1N, KU OKeaH
HanrmMubLWWN, a AKNUA — HaWMINKOBOAHIWMI. 3anuwn y 30LWKTI Ha3By i
rMMBMHY HaNBINbLLOT OKeaHIYHOI 3anaanHu.

4. Cknagn y 3owwmTi cxemy abo Hanuwmn po3noBigb Ha TeMy «3Ha-
YEHHS KapT Y XUTTi NIOANHNY.

5. MMpo Lo HOoBe Ta KOPUCHE BAANOCs AidHaTUCs Ha ypoui? Aki yMiHHS,
HabyTi nig Yac BMBYEHHS TeMu, 3HAA0ONATLCS OIS PO3B’A3aHHSA XUTTE-
BUX CUTyauin?
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SKI BYBAIOTH
_ MACLUTABM TA 9K 3A
IXHbOIO AONOMOrOIO

BUMIPATU BIACTAHI

HA KAPTI U MICLEBOCTI

Ha kapmax 306paxkarome mepumopii, pi3Hi 3a po3mipamu. Harnpuknad,
Ha Kapmi rieKyib 306paxeHo 8Ct0 3eMHY NMOBEPXHI; Ha Kapmi €gpa3sii — i0-
rnosioHuti mamepuk. Moxyme 6ymu kapmu kpaiH, Hanpuknad «®i3uyHa
Kapma YkpaiHu», okpemMoi obrniacmi, kapmu paloHig, kapmu (rfaHu) Hace-
TNeHUX ryHKmie moujo.

® °

s Toro mo6 momicTuTy 300pakeHHs OyAb-AKOI TepuTopii
Ha reorpadiuHiii KapTti ado miaaHi, Bci 00’€KTH MicIleBOCTi IIO-
TPiOHO 3MEHIINTH B OJHAKOBY KiJbKicTh pasiB, 1100 36epertu
IIPOIIOPILii.

@ Mpuragan, y SKMX oguHULAX BUMIPHOKOTE BiACTaHi Ha MiCLIEBOCTI.

Hanpukaan, BigcTaHp BiJ IIKOJU A0 CHIOPTHUBHOIO MaligaH-
yuka — 300 m. Taxky Bimcranp 300pasuTu Ha malmepi HEMOK-
auBo. Tomy Ha Kaprax abo mjaHaXxX BiicTaHb IIOLAIOTh Y 3MeEH-
IIIeHOMY BUTJAAL — y caHTUMeTpax abo mimimerpax. s Toro
1100 mepeBecTr BeJIMKi BifcTaHi Ha MiciieBOCTi y MaJri, Ha maHi
YUY KapTi BUKOPHCTOBYIOTH MacIITao.

ﬂ Illo Take macmrad. Macmrad (3 HimMenbKoi — MipHa
MaJuIA) — Ie CTYIIiHb 3MEHIIeHHS MTOBXKWHU JIIHIN Ha KapTi

(myani, romobyci) mopiBHAHO 3 ixHiMU AificHMMU po3MipaMm Ha
3eMHili moBepxHi. MacinTad moxasye, y CKiJIbKK pasiB BigcTaHb
Ha IJIaHI YM KapTi MeHIIIa 3a BiJcTaHb Ha MiCIeBOCTi.

MacwTab 3acToCoBYOTb 4151 CTBOPEHHS HE TifbKW NNaHiB i KapT, ane
G i Koni OB’eKTiB, SIKi BUKOHYIOTb 3i 3MEHLIEeHHAM abo 30inbLlUeHHSM

pPO3MipiB Y TOMy camoMy ChiBBigHOLWWEHHI. Hanpuknaa, knituHy 6ak-
Tepii He MOXHa 306pa3nTn B HaTyparbHy BEMUYMHY, TOMY ii 300paKeHHs,
ogeprkaHe 3a 4OMOMOror MiKpockona, 36inbLUyoTh Y Kiflbka TUCAY pasis.

€ kinmpka cmocob6iB 3anmcy Mmacmitady (main. 94). Tu Bike
O3HaAMOMUBCs/-aacsa y 4 KJjaci 3 iMeHOBaHUM MacIITaboM.
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iMeHoBaHUN B1cm— 250 km

NiHIMHUA 250 0 250 S0 50 104006 12|5|.‘.I

EEr

KM

MACLUTAB

YyncrnoBum 1: 25 000 000

Mai. 94. Bungu Mmacmirabis

q Illo Take imenoBanuiit macmrad. ImeHoBaHuMilT MacmTad
IIOKa3ye, sKa BiJcTaHh Ha MicleBocTi BigmoBimae 1 cm Ha
maaHi. 3anucyoTh, Hampukiaan: «B 1 canTmmerpi 250 Kimome-
TpiB», abo «1 cm — 250 Km».

IIlo 6inpmuit macmiTad, To 6iynbine 3menIenHs. IIlo G6inbire
3MEHIIIeHHs, TO OiJIbIITy 3a IJIOIINEI0 TEePUTOPil0 MOKHa 300pa-
3uTu. AJje 110 O0iJbIlle 3MeHIIIeHH, TO APiOHIIIMMY i MeHIII BU-
pasHUMHU CTAIOThL 00’ €KTH Ha mJjaHi abo xapTi. OTike, 110 OiIbIIIE
B 1 cMm KisomeTpiB, TO MacmiTad ApiOHiImmiA.

reorpadivHi 06’eKTn TepuTopil AeTanbHiwe?
1)MB1cm-600m;2)MB1cm—800m
2. BiactaHb Ha micueBocTi ctaHoBUTL 600 M. 306pasiThb Lo BigCTaHb y BU-
rnagi Bigpiska y macwrtabax: 1)MB1cm—300m; 2) MB 1 cm— 100 m.
3. 3o6pasiTb BigcTaHb Mixx nyHkTamu A i b, ska ctaHoBuTb 800 M y MacLu-
Tabi: B8 1 cm — 200 m; B 1 cm — 400 m. Akmi 3 macwutabiB ApiOHiWmn?

1. Axkun i3 3a3Ha4veHux MacwTabiB gae 3mory nokasatm Ha KapTi

q Ax kopucryBaTtMcesa JiHiitHMM macmrTadom. Ha kKaprax i
mJjaaHaX, KpiM imMeHoBaHOro Maciitady, BKAas3yIOTh iHIII BUIN
MaciiTabiB: umcaoBuii i Jrinitinumii. IIpo uwmcioBuii macmiTad Tu
nmisHaemca y 6 Kiuaaci. CopoOyemMo HaBUUTHCS KOPHCTYBATHCS
JiHIAHUM MacIiITaboM.

JlimiiiHM# MacmTad 3acTOCOBYIOTHL [JIsI BUMipIOBaHHS Bif-
cTaHell Ha KapTi 3a JOIIOMOTOI0 IMUPKYJs-BUMiproBaua abo Ji-
Hifiku. MacmiTabHa cTpiuka Mae IOAiJIKM, IO BiAIOBiZaroTh
neBHUM IIpoMikkam. CTpiuKka posngijieHa Ha ABi YaCTHHM: IIPaBy

(e BeJuwKi mominKu, AKi Ha3u-
100 O 100 200 300 400 BarOTHL OCHOBHMMM, HAIPUKJIAT,
! 100 wmerpis a6o 500 merpis) Ta
B1em— 100 m JIiBy (e omua BeJINKA OoIiJIKa,
momiseHa Ha 10 piBHUX 4YacTUH)

Maut. 95. Jlinitiauit macmrad  (Maj. 95).
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IIi vacTuHM Ha3WBaIOTh HAWMEHIIOK IOAIJIKOI0 JiHINTHOTO
Macumraoy.

Jlna Bu3HAUeHHSA BiJcTaHiI 3a JOIIOMOTOIO JIIHIMHOTO MAacIII-
Tal0y Ha ILIaHi Y1 KapTi 0epyTh BiApPi30oK PO3XMJIOM IUPKYJI-
BumipioBaua (man. 96). Ilorim
IIUPKYJIb-BUMipOBauY MIPHUKJALA-
I0Th 0 JiHifiHOTO MaciuTady Tak,
1100 JIiBa roJiKka BUMipioBada po3a-
TalryBajach y MeKaxX KpanHbol
JIiBOI OCHOBM, a IIpaBa — Ha OJ-
HOMY 3i ImITpuxiB JiHiNHOTO
MacmiTady, Imo BiggijaaioTh Iiji
OCHOBHU IIpaBopydY Bim Hysad. Ha-
MPUKJIaL, [OOBXKWHA BEJNKOTO
Bimpiska JiBopyu Bigm 0 Ha Ma-
aoHKY 96 mopiBHIOE 100 ™. Ileit
Bizipisok posminenwuit Ha 10 apio- Max. 96. Busnauenus
HuX yacTtuH. Ile o3Hauae, 110 KO- BIACTAHEN 3a NOIIOMOTOI0

... . Jigifinoro macmitady
B)KMHA OHiel TaKOI yacTUHU CTa-
HOBUTH 100 m : 10 = 10 M.

3a momoMoro JIiHiiiHOoro MacmiTady MOKHa BU3HAYUTHU JO-
B)KUHY KPUBUX JIiHiN, HAIPUKJIAL 3BUBUCTOI PiuKy abo JOPOTH.
IIna 1bOro MOYKHA CKOPHCTATHCS 3BUYANHOI0O HUTKOKI, AKY
MIPUKJIANal0Th MO0 KPUBOI JIiHII Ha IIJIaHiI, MOBTOpPIOOUYU ii BU-
ruau (maa. 97). Ilotim, BUOPAMUBINIU HUTKY, BUMIPIOIOTH il
JIOBXKUHY JIIHINKOIO.

,:...:j .—‘-'""'H'.. 1—,-
Ii’!IIlIIIlII.IlIIIIlilllllllrllllll
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Man. 97. BusmaueHHA DOBKUHY KPUBUX JIIHIN Ha Kapri

q Ax BuOpaTu Macimrad AJaa 300paskeHHa Bigcrami. Maci-
Ta® BHUOMpAIOTL 3aJIe’KHO Big BeamumHUM BigcraHeili. Hampn-
KJjgaz, Tpeba 3o0pasutu Biactamb y 7 kM. Toxmi macmirad B
1 cm — 10 M He migxXoauTh, TOMY IO I[I0 BiACTaHB 300paKy-
1oTh JiHiero B 700 cMm, ToOTO B 7 M; aje JiHito B 7 M He
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MOJKHA IIOMICTUTH Ha 3BUUYAMHOMY apKyIIi marepy. 3pydHilne
B3aTu Macmitad: B 1 cm — 1 kM. 3a Taxkoro wmacrrraldy Bin-
cTaHb Y 7 KM Bigmosimarmme Jimii B 7 cM.

I'mobycu Texx maroTh MacinTab. Bim mokasye, y CKiIbKH pa-
3iB ryo0yc MmeHInmii 3a mivicHi posmipu 3emuri. Ha Bigminy Bin
KapT, Ha ryo0ycax 3MeHIIIeHHsS 3eMHOI IIoBepxXHi sHauHe. Ha-
IpUKJIam, Ha ryiodyci 3 macmitabom B 1 cm — 300 KM yci semHi
00’exkTu 3meHmieHi y 30 muH pasiB. Ha rio0yci Bigcrani 3pyuso
BUMipIOBAaTH THYYKOIO JIIHIKOIO, CMY:KKOIO Ilalmepy Yu HUT-
Koro. Ilasmi, BUKOpPHCTOBYIOUN MacInTabd, BU3HAYAIOTh BiJCTaHb
a00 MOBXKMHY Ha MiCII€BOCTi.

TTPAKTMYHA POBOTA

Bu3snaueHHa BimcTaHed MiK 00’€KTaMHM HA KaprTi
i r100ycCi 3a TOIIOMOT0I0 MacCIITA0y

To0i 3HaHOOMTHCH: HUTKA, JiHINIKa, HIKiIILHUA aTJjac.

1. 3a ¢isuuHOIO KapTOoiO YKpalHM BU3HAU MOBXKHUHY PiUuKU
IliBopennuit Byr.

2. 3a ryobycom Bua3Hau Bigcranp Midk Kuesom i Ilapuxkem,
BUKOPHCTOBYIOUM iMeHOBaHUi MacinTad. Orpumani pesyabTaTi
3aIUIIN Y 30IIINUT.

O Macmrab — He CTYIiHb 3MeHIIeHHS NOBXXWHU JIIHIA Ha
KapTi (mrawmi, rao0yci) mopiBHSHO 3 IXHIMH AiliCHUMM PO3Mi-
paMu Ha 3eMHiil OBEPXHIi.

O Icaye kinbra BuAiB MaciTabiB: iMeHOBaHUM, JiHIAHNUN i
YUCJIOBUA.

1. lWo Take macwTab? Aki € Buan macwtabis?

2. [Ans voro noTpibHi macwtabu? [e ix BUKOPUCTOBYOTb?

3. Hakpecnitb y 3owunTi BigctaHb AB, sika Ha MiCLLEBOCTI JOPIBHIOE 16 M,
y macwtabax:1)B1cm—4m; 2)B1cm—-8m; 3)B1cm—2m.

4. BigctaHb Mixx MicTamMu Ha KapTi gopiBHoe 4 cm. Po3paxyn, ska byae
BiACTaHb MiX LMMW HacerneHMMKn nyHKTamu Ha MiCLEeBOCTI, AKWO MacwTab
kaptmB 1 cM — 12 km.

5. 1N 4oro BUKOPUCTOBYHOTb NiHINHMI MacwTab?

6. MNpopoBx peveHHs: byrno uikaeo..., Terep s1 MOXY..., MeHi 3Hado-
bumbcs y xummi...
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9K 3AIMCHUTU
OKOMIPHY 3UOMKY
MICLEBOCTI I CKNACTMU
NMNAH MICLIEBOCTI

TTPAKTUYHA POBOTA

O6’eguatiTecsa y rpymnu mo 4—5 ocib.

Bam 3HamoOuThedA: ItaHIeT (apKyIl KapToHY), KOMIIAc, Bi-
3UpHa JiHiliKa, OJiBelb, TyMKa, pYyJeTKa, KaHIeJsdpCchKa
KHONKAa, apKyII IJA 00UNCIEeHb.

CrnioeHU40K

OkoMipHe 3HiMaHHA MicLeBOCTi — Lie HannpocTilla 3nomMKa Micle-
BOCTI, Nig Yac SKoi BiACTaHi BU3Ha4aTb NpnbnnsHo, Ha oko. i npoBoasTs 3
OOHIEl TOYKM (nonsipHa 3nMomka) abo pyxarudncb BUOBPaHWM MapLLpPyTOM
(MapLupyTHa 3oMKa).

MonsapHa 3MoMKa MicLueBOCTi — Lie 31MOMKa, Komnu
crocTepirad NocTinHo nepebyBae B OAHIN ToYli, Ky Ha-
3MBaOTb «MOJTHOCOMY.

MnaHwert — ue nucT cdaHepn abo apKyLl KapTOHY i3
3aKpinfeHnM Ha HbOMY KOMMACOM i nanepom Ansi Kpec-
neHHsa (man. 98). SopieHmysamu nnaHwem: 30pIEHTY-
BaTM KOMMAcC, 3aKpinfeHun Ha nnaHweTi; No3Ha4YnTu
CTPINKOK Ha NnaHi HaNPSAMOK «NiBHIY — NiBAEHbY.

Komnac — npunag ans BM3HA4YeHHS HaNpsiMKIiB Ha
CTOPOHU ropu3oHTY. Kpinutbecs 4o nnaHweTa.

BisupHa niHinka — e TpurpaHHa nidivika (man. 99). Mau. 98.
(AKwo BI3MPHOI MiHIKNW HEeMae, BUKOPUCTOBYWTE 3BU- IInannier
YawHy, NoCTaBuBLLM 1T Ha pebpo).

¥ o ey v s : -
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Man. 99. Bisupna Jainiika

IIlo Tpe6a poouTU:

3aBmaHHA. O3HaioMTecA 3 aJITOPUTMOM 3IiMICHEHHA OKOMip-
HOI 3MOMKM MicIiieBocTi. 3IilicHiTh 31IOMKY MicieBocTi (Ha Bu-
0ip). HaxpecuiTs maaH.

1. o miaHNIeTa TPUKPIIiTh apKyIII IIamnepy.

2. Y BepxHBOMY a00 HMKHLOMY KYTKY ILJIaHIIIEeTa IIPUKPi-
IIiTh KOMIIacC.
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3. Ha mamepi nmpoBeAiTh JiHiI0 Yy BUTJIALL CTPIAIKY «TiBHIY —
miBgeHb». Ii HaIpPAMOK Mae 36iraThcsa 3 HAIPAMKOM HA KOM-
maci.

4. 3opieHTyiiTe maanmier. A IIbOro BiAMYyCTITH CTPLIKY
KoMmIlaca, gaiiTe il 3acmokoitucs. IloBepraiiTe maHIeT Ha-
BKOJIO OCi, migBOAAYM MTiBHiIUYHUHA (CHHiNI) KiHUMK CTPiJIKU HO
nuppu 0.

5. Ha apxkymri manepy o0epiTh TOUKY [AJd IIO3HAYEHHSA MicId
CBOT'0 PO3TaIllyBaHHS (CIOCTEPEIKeHH).

6. OguH KiHenpb JiHIMKKM OPUKJIALITL OO0 Iliel TOYKHU, a iH-
MU — COpAMYHTE Ha 00’€KT, AKUI CJIiJ MMO3HAUNUTH HAa IIJIaHi.

7. 3a IOIMOMOTOI0 JIIHIHKM OJIIBIIEM ITPOBENITH JiHiI0, micssa
YOro BUMipANTe BifCcTaHb 40 IpegMeTa PYJIETKOI ad0 KPOKaMu.
(Binpmricts cMapT(OHIB OcHAIIEH]I (DYHKIII€I0 KOHTPOJIIO 3a KPO-
KaMu. Bu Takox MolKeTe 3aBaHTAKUTH JOJATOK AJISA KPOKOMi-

piB).
8. BigkimamiTs BimcTaHb Ha IIpoOBeAeHill JiHil B oOpaHOMYy
MacIITaoi.

9. OG’eKT mMo3HAUYTEe YMOBHIUM 3HAKOM, a JIiHiI0 BUTPITH I'yM-
kKoio. IToTim Tak camo 300pas3iTh iHIIL MiciieBi 00’€KTH.

T

Mo

Macturab 1:2000

Blem-20m Mnan
Mau. 100. Ilnau moasip’sa 29:::::?:%0:410 . “ﬁi‘g}?f

CtaHb KapTorpadom. Cknaau nnaH CBOEI KIMHATK Ha apKyLwi oopmaty
A4, BUKOPUCTOBYHOYN YMOBHI 3HAKW.

MpopoBx peveHHst: byro uikaeo..., Tenep 1 MoXy..., MeHi 3Hal0obumbcs
y Kummi...
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LLlo oxonntoe
cyxoarn 3emni

lNoeansHyswu Ha enobyc abo kapmy ceimy, gidpa3y ernada€e 8 OKO, WO
gernuka riowa 3emrni rnogapbosaHa 8 bnakumHul kKonip. Lle mMopsi ma
OKeaHU 3eMHOI Kyni. BoHu oxonmotomps 2/3 nosepxHi 3emni (man. 101).
Tinbku 6nusbko 1/3 3a2anbHOI nnowi 3eMHOI Mo8epxHi cmaHo8umMb Cyxo0ir.

- nrowa cyxogony
149 MITH KB. KM

- nnowa BogHOI NOBEPXHI
361 MITH KB. KM

Maa. 101. CoiBBigHOIIIEHHS IIJIOII IOBEPXHI CYXOmOJIY
i BogHOI moBepxHi Ha 3emJi

_ IIlo Take cyxomin. IloBepxHa 3emJui HepiBHa. [inaHKH,
AK1 migHiMaloThCA HAJ PiBHEM OKeaHYy, Ha3UBAIOTh CYXOI0JIOM
(maj. 102). Boru pisHATHCA 3a BeamuwmHoro. Haiibinbmri maroThb
Ha3By MaTepuKHu, ad0 KOHTHUHEHTH.

PiBeHb okeany = @0 T T Tk T T T ——

[inaHka 3eMHOT NOBEPXHI,
dKa nigHiMaeTbca Haf,
piBHEM OKeaHy

HO OKeaH
i 4

Maxn. 102. IligBuIneHi giJITHKY — MaTepPUKM, SHUMKEHI — OKeaH!

@ Mpuragan, CKinbKn Takux AINSHOK Ha Hawin nnaHeTi. [Mokaxu X Ha
KapTi.

Cyxomin — 1e AiIAHKM 3eMHOI IIOBEPXHi, IO He BKPUTI
MOpPAMU I OKeaHaMu (MaTepUKU Ta OCTPOBU).
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Ilo cyxomosy He Haje)XaTh BHYTPIITHI BOJOWMU: 03epa, BO-
mocxoBuilia. MaTepuku — Iie BeJUUYE3Hl1 OIIAHKU CYyXOHIO0Jy, 3
ycix OOKiB OTOUeHi oKeaHaMMH.

Ha mamnrist naaseTi, KpiM MaTepukiB, BUAIIAIOTH HIICTh Yac-
TuH cBiTy (Mas. 103).

il

—

ABcTpanis

-

P TR rve———

Maun. 103. MaTepuku i yacTuHU CBiTYy

Mpuragam Ha3Bu 4acTuH CBITY. [Mokaxun X Ha KapTi. Y Kl YacTuHI
CBITY TV NPOXMBaAELL?

@ MigrotynTte po3nosifb NPO OAUH 3 MaTepuKiB 3a NraHoM, BUKOPUCTO-
BYHOUM PI3HOMaHITHI mxepena iHopmauii. Buctynite nepeg ogHo-
KnacHUKamu/ogHOKNacHUUAMM.

MnaH xapakTepUCTUKN MaTepuka.

O Y aKux NiBKyNAX po3MiLLeHNN.

O [1o AKOT YaCTUHU CBITY HaNeXuTb.

O Aki okeaHn omuBatoTh 1oro Geperu.
O Aki maTepukn po3milleHi Hanbnmxye.

q OcTpoBu i miBOCTPOBM — YAaCTHHHU CYXOA0Jy. HacTuHU
CBITY BKJIIOUAIOTh HE TiJILKM MaTepuK, a i po3TallloBaHi IIO-
O0mm3y octpoBu. OQcTpiB — YacTHMHA CYXOZOJIy, OTOUEHa 3 yCix
cTopiH Bomoro. Bix mMaTepukiB OCTpPOBU BiJpPiBHAIOTHCA MEH-
muMu poamipamu. Ha miraneti 3emisas € mpubamsuo 30 MITH
octpoBiB. Haiibinbmuit — octpiB I'pensandis. Y mnepergami
«'pernanpgisa» osHauae «3ejieHa 3eMJIsI», OCKiJIbKH B mpuode-
pexHUX 00JIaCTSIX OCTPOBA POCTE 3eJeHA POCIMHHICTS.
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OctpiB I'pennanmis posTalioBaHUI Ha MTiBHIYHOMY CXOMmi

IliBHiuHOI AMepuKmu, omuBaeThcsa Bomamu IliBumiumoro JInogmo-

BUTOrO i ATinaaTuyHOro okeany (maju. 104). IIpubimusuo % Te-

putopil I'pennangii Bkputo JbomoM. lle omHe 3 HaNXOJ04HI-
XX MicIhb Ha IJAaHETi: TeMIepaTypa TyT MOKe ONYyCKATHUCS 0
=70 °C. ToBuIHA JHOLOBOIO IIOKPUBY y JeAKUX YaCTUHAX OCT-
poBa mepeBUIIye 2 KM.

Tinexu Oeperu IpUAATHI OJA KUTTS JIOAeil, TBapuH i poc-
anH. IloBepxHS ocTpoBa OiJBINY YAaCTHHY POKY BKPHTA CHIiroM.
Onaau BMOALalOTh AOCUTHL YAaCTO, IMEPEBAKHO Y BUIVIAML CHIry,

pingine — momry.

Maig. 104. Octpis I'pennangisa

@ BukopuctoBytoum pisHOMaHIiTHI gxepena iHopmadii, nigrotynte
npeseHTauito (MOBIAOMMNEHHS) NPO POCAVMHHUA | TBAPWHHWUWA CBIT
ocTpoBa [peHnaHgis.

a 3Hanan Ha isndHii KapTi csiTy 2—3 ocTpoBu. [i3Hancs, 4 € ocT-
poBu B YKpaiHi. Ha3su ix.

OcKiabKU cyxXOomiJl Mae HepiBHI oOpucu, Moro JiJISHKHU iHOIL
BIAIOThCA B OKeaH 1 OTOUEeHi BOMAOIO0 Biipady 3 TPbhOX CTOPiH.
Taki JiTAHKY CyXO[0Jy Ha3WBaOTh MiBOCTPOBAMM.

IIiBocTpiB — yacTMHA CyXOA0JIy, 3 TPHOX CTOPiH OTOYEHA BO-
noto. Haiibinpimum miBocTpoBOoM € Apasiiicvkuii. Bin posTarrio-
BaHUM Ha HmiBAHiI €Bpasii Ta oMmBaeTbesa BogaMu IHAiHICHKOIO
oKeaHy. BijbIra yacTmHa IIiBOCTpoOBa BKpUTAa IIycreasaMu. TyT
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TaK CIeKOTHO i cyXo, IO HeMa€ »KOAHOI mocTiitHol piuku. Tem-
meparypa Mo:ke migHimatuca po +55 °C. Ha cxigrnomy y306e-
peKIKi miBocTpoBa BUSABJIEHO 3HAUHI pomoBHUINa Ha(TH.

a 3HanaiTb Ha i3MYHIN KapTi CBITY HaMbinbLi MNIBOCTPOBU Ha iHLINX
MaTepukax Ta OCTPOBU, SIKi po3MileHi nobnuay Hux. MNMosHa4vTe ix Ha
KOHTYPHIN KapTi.

d Illo Take apximeaar. KpiM mOOAMHOKHX OCTpPOBiB, Ha

KapTi MOKHaA 3HAWTU U apximesarm. Apximemar — rpyma ocCT-
POBiB, PO3MiIlleHNX Ha HEBeJUKill BiAcTaHi OmZMH Big OmHOTO,
AKi o0’egHyOThHCA B omHe Iije. Haiibinpmimm apximesrarom y
cBiTi € Maaaiicokuit apxinenae. Ha miBHO4Yi 1 miBHIYHOMY B3a-
XO4i Biff HbOro posTalioBaHa As3id, a Ha IIiBJEeHHOMY CXOIi —
ABcrpasiss Ta Oxeanig. Moro omumBaiors Bomm IHpmificbkoro i
Tuxoro okeamiB Ha cxoxi Ta 3axonmi. Majalicbkuii apximesar
ckaagaeTbesa 3 moHan 25 000 oxkpeMuX OCTPOBIB.

3HaniTh | nokaxiTb Ha Ci3NYHINA - o

KapTi CBiTy apxinenaru.

Y 6e3kpaniHboMy TUXOMY OKeaHi €
MicLle, HE CXOXe Ha »XofHe iHwWe, —
BYJNKaHiYHi ocTpoBu [ananarockb-
Koro apxinenary. Tinbkun TyT MeLUKalOTb

cnpaBXHi ApaKoOHW — MOPCbKi iryaHun (man.
105).

O Cyxoxin — me AinAHKM 3eMHOI IIOBEepPXHi, IO He BKPUTI
MOpAMEM ¥ OKeaHamMu. BiH 0oXomiioe MaTepuKu, OCTPOBU, IIiB-
OCTPOBM, apximeJjaru.

@ 3anuTAHHA ) 3ABOAHHA @)  [OCTIIKEHHS

1. Wo Take cyxoain? Lo BiH BKtoyae?

2. HasBu matepukn y NnopsaKy 3MeHLLEHHS iXHIX pO3MipiB.

3. lNokaxn Ha KapTi OCTpPOBW, NIBOCTPOBM, apxinenarun, siki TM 3HaeL.
Migrotym po3nosigb NPoO OAUH 3 HUX.

4. OuiHn cBOM AiANbHICTE Ha ypoui. [dan Bignosigb Ha 3anuTaHH4. Lo
Ha MeHe cnpaBuro HanbinbLle BpaxeHHA? LLJo Hogoeo s disHascs/-nacs Ha
ypoui? 5lky do0amkosy iHgbopmauito 1 xomiel-na 6u disHamucs? Nogyman,
Haj 4vM NoTpibHO nonpauBaTn BAOMA.

Maun. 105. Mopcbeka iryana
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SIKI BYBAIOTb
®OPMAN NMOBEPXHI
cyxonony 3emnt

Munyroducek xueornucHUMU Kpaesudamu, filoOuHa 3a3eudall He 3aMuc-
NI0EMbCS, K ymeopusiucs mi Yu iHWi ¢popmu 3eMHOI noeepxHi. Po3ymiHHs
moeo, siKk ¢hopMyeMBbCSI MOBEPXHSI Cyx000r1y, OOMNOMOXe 3a3upHymu y Oa-
JieKe MuHyrne 3emrii.
® °

q Yomy peabed nmocriitHo 3MiHIOETheA. Ha nanmetry Semiia
3 mouvaTKy 11 icCHyBaHHs BIIJIMBAIOTH Pi3HOMAaHITHI UYMHHUKU,
axi smimiorors (popmu il moBepxHi. Ix MoskHA BumisuTm y nBi
rpynu: BHYTPIIIHI ¥ B0BHIIIHI cujau, AKi IiI0Th OZHOYACHO.
Brympiwmni cujiyu mOBLJIBHO ONYCKAIOTh 1 HNiAHIMAIOTh AIISAHKU
3eMHOI moBepxHi. BoHu BmiamBaioTh Ha (OPMYBAHHS BeJIUKHUX
dopm penbedy (ropm, piBHUHU). S08HIWHIMU CULAMU — €HEP-
rie;o CoHIlg, BOAOIO, BiTPOM, JLOAOBUKAMU, MisIJIBHICTIO JIIO-
IUHI — CTBOPIOIOTLCS CepedHi Ta MaJi HepiBHOCTI peibedy.

Peawsedp — 1me cyKynHicTh pidHEUX 3a (POpMOIO, BeJIUUU-
HOIO, MOXOMKEHHSIM HEePiBHOCTEH 3eMHOI ITOBEPXHi.

IIix BiimBOM iHTEHCMBHUX BHYTPINMIHIX cmi Semui (migiiomMmu
Ta OMMYCKAHHSA BEJUKUX MAaCHUBIB CyXOJ0JY, BUBEP:KEeHHA BYJI-
KaHiB, 3eMJeTpyciB) BimOyBaeTbcs Ipoliec (popMyBaHHSA Tip-
CbKUX cucteM — zopomeoperhs (mai. 106).

Momipkyn, siknin 61 BUMSA4 Mana Hawa nnaderta, 9kbu He Biobysa-
nncsa npouecu ropoTBOpPeHHS. Yu BiabyBatoTbeA Ui npouecu Tenep?

-
Y nopaJbHIOMYy BeJuKi dopmu ﬁ ""'ﬁ
S SEE

peabedy PYHHYIOTHCA IIiJl mi€i0 30-
BHIIIHIX YMHHUKIB. [leHb 3a gHeM
BiTep 1 BoJa IIOBiJIbHO, aJjie Hey-
XUJIBbHO PYUHYIOTH TipchbKi mopoau
Ha IIOBEPXHi1 3eMHOI Kopu i mepe-
HOCATH iX Ha BeyauKi Bimcrami. Ilo-
CTifiHi BITpM BUTOUYYIOTH 31 CKeJb
XUMepHi ckyabnTypu. Bopga, 110

Max. 106. IIpoiec
rOPOTBOPEHHS
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IIPOHUKJIA B TPIilIMHN KaMeHIO i 3aMepaJa TaM, 3JaTHA PO3KO-
goru iioro. Ilorpiben awuiire uac.

@ [MosAcHW, 9K T1 po3yMieLl NpUKa3Ky «BoAa KaMiHb TOUYUTbY.

CyKyIIHiCTh 30BHIIITHIX ITPOIlECiB, AKi pyAHYIOTH IipChKi IT0-
ponou Ha MOBepxXHi 3eMJli, Ha3MBAIOTh BUBITPIOBAHHAM. P03pis-
HAIOTH (pidumuHe, xXiMmiuHe i Oiosoriune BuBiTproBaHHsA. DisuuHe
BUBITPIOBAHHSA — PO3TPiCKYBAHHA IOPiJ uepe3 KOJMBAHHSA TEM-
nepaTryp, XiMiuHe — 3MiHa IXHBOTO CKJIAAY IiJ BIIJIMBOM IIOBIi-
TpA i Bogu, GiosioriuHe — pyHHYBaHHA OpraHisMaMu.

XeHo. [NomipkynTe, siKi YUHHWKM Hanbinblle BMAMAMBalOTb Ha penbed

PoarnaHste mantoHok 107. 3’acynTte, siki BUAW BMBITPHOBaHHS 300pa-
MICLIEBOCTI, Y SIKI BU NMPOXMNBaETE.

Mau. 107. Bugu BuBiTproBaHHA

BeperoBi nacTiBku BNalTOBYKOTb rHizaa B 0bpuBuctMx beperax pi-
yok. [1o sikoro BMAy BMBITPIOBaHHSA Le MoXe npuasectn? Haesegm no-
AiGHI BNacHi npuknagw.

@ Hasepnitb npuvknagun, Konu BUBITPIOBAHHA 3aBAae LUKOAW rocrnogap-
CbKill OiANbHOCTI NIOONHM.

q Aki OoyBaroTh (opmMu peasedy cyxomoay. PopmMu pe-
JbeY MOKYTH OyTHU ONYKJIMMHU (IIOSUTUBHUMU) Ta BBirHYTUMU
(meraruBHuMu) (Maj. 108).

@ Haseau npuknagun onyknumx i BBIrHyTMx bopm penbedyy Bawloi Mic-
LIeBOCTi.

Hanrnubwa 3anagnHa cyxogony — 'xop (€Bpasiq), 427 M Hux4e Big
piBHA Mopsi. [opa EBepecT — HaiiBuLLa BepLuMHa 3eMHOI Kyni, po3Ta-
wosaHa B Nimanasx. Il Bucota ctaHoBuTL 8848 M Hag piBHEM MOPSI.

OcHoBHUMU (hopMaMu pesibe(dy CYXOm0JIy € TopHu i piBHUHU
(man. 109).
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®OPMU PEJIbEDY .

ropa rop6
o S

B . €5

Man. 108. ®opmu peabedy

BNCO4YUNHa

ﬁ—
: 6anKa

3’acyn 3a mantoHkom 109, ski dhopmn penbedy nepeBaxaroTb HA Ma-

TepuKax.

PiBHMHM — BiHOCHO PiBHi OiIAHKU 3eM-
HOI MOBEPXHi 3 HEBEJIMKOIO Pi3HUIEI0 BHCOT.
Ile mopiBHAHO CTIUKiNII YacTUHU MaTepu-
KiB, Hixk ropu. Tyt Mmaii’ke He OyBae 3eM.Jie-
TPyCiB, BUBEP;KEHb BYJKaHIB. ¥ ropax yci
IIi IIpolecu BigOyBalOThCsS aKTHBHO. B yTBO-
peHHi pPiBHMH aKTUBHIIIIL 30BHIIIHI cuau, a
rip — BHYTpiIIHi.

XapakTepHa puca PpPiBHHMHHOI MicIie-
BOCTi — Ile BigKpwmTa, JoOpe BHUAMMA JiHisd
ropu3oHTy. BoHa Moike OyTm AK NIPSAMOIO,
Tak i xBuasdcroro. Ha piBHMHaxX posraro-

Max. 109.
CriBBigHOIIIEHHA
pPiBHUH i rip Ha

MaTepuKax

BaHa BeJMKa KiJIbKicTh mocesieHs Jroneii. I1odymail womy.
l'opu saiimaioTh JIMIlle TPETUHY MOBEPXHI CyXO0I0Jy 3eM.JIi.
Tl'opu — ginaaku 3eMHOI moBepxHi, migmaTi Buime 500 M Han
piBHeM Mops. 3’scyeMo, IIo Iie 3a piBeHb. Mops Ta oKkeaHHU Ha-
1101 IJIaHeTH CIIOoJyUYeHi Mixk coboro. Tomy Boma B HUX Iepedy-
Ba€ Ha OJHaKOBOMY piBHi. Bce, 1110 € Ha cyxo00J11, po3TamnioBaHe

HaJl pPiBHEM MOp.

PiBHUHU CcyXO0[0Jly NOAIJIAIOTh HA TPU TUIIU: HUIOBUHU, BU-

couurnu i naockoeip’a (maa. 110).

Haii6inbsima Ha 3emyi Hu3oBmHA — AMAa30HCHKA, IO PO3Mi-
mieHa y IliBsgennini Amepuni. Ha ii Tepurtopii moryio 6 poamic-
TUTHCS OiJBINI Hi)K BiciM TaKux mep:kaB, SK YKpaiHa.

KopucTytounch macwtabom kKapTu, BM3HA4, Ha CKiflbKM KinomeTtpis
npoctarnacad AMa3oHCbKa HU30BUMHA i3 3axody Ha cxig.
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[ Popmu pen’ecy cyxopony J

-— —
( Fopu ] ( PiBHUHK ]
Bucoki, Buie 3a 2000 m J Mnockorip’a, noHag 500 m j

—(_Cepeni, 1000-2000m | |~ Bucoumnu, 200-500 M |
—( Huabki, Jo 1000 m J —( HwnsoBmHu, 0o 200 m j

Maxn. 110. Knacudikamia piBHUH i Tip 3a BICOTOIO

Bucounnu Ha (pisuuHill KapTi IMO3HAUEHO XXOBTUM KOJIbO-
pom. Ile, manpukaan, IIlpuauinposchka, Ilominbechka, BoawmH-
CbKa BUCOUMHMN B YKpaiHi.

Ilnockorip’a Ha (isuuHili KapTi mo3HAUEHO CBiTJIO-KOPUU-
HeBUM KoJbopoM. HaiibinbimumMu ILIOCKOTip’ssMu cBiTYy € Apa-
BiticbKe, CepemabocubipchKe Ta [lekan B €Bpasii.

cBiTY. MigNMWITL X HA KOHTYPHI KapTi.

O Peabed — me pisHomaHiTHI 3a GOPMOIO, BEJIMYUHOIO, IIO-
XOIKeHHAM HEepPiBHOCTi 3eMHOI IIOBEPXHi.

O Cyuacui popmu penbedy 3eMili € pe3yJabTaTOM TPUBAIOL
il BHYTPINIHIX 1 30BHIIIHIX IIPOIlECiB.

O Haii6inpmumu popMaMu pelabedy CYXOLoIy € ropu i piBs-
HUHU.

HasBiTb i nokaxiTb Ha KapTi HanWbinbLi PiBHMHM Ta HaWBWULLI ropu

1. MosAcHuK, sk BHYTPIiWHI cunm 3emni 6epyTb y4acTb y popMyBaHHi rip.

2. lNpuragan, sik No3Ha4YaKTb Ha KapTax ropu, NMOCKOrip’sl, BUCOUNHM,
HN30BUHK. AKi hopMu penbedy nepesaxatoTb Y TBOI MiCLLEBOCTI?

3. YaBu, WO TN XypHanicT. Aki 6 3anuTaHHA TM NocTaBmB/-na cneuia-
NicTy, 9K1A BUBYaE penbed?

4. OuiHn cBOW AisnbHICTb Ha ypoui. [an Bignosiai Ha 3anuTaHHs: byso
uikaeo..., 5 3posymisl-na, wo..., MeHe 30usysario..., 5 cnpobyio...
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SKI OCOBNNBOCTI
PENbEDY YKPATHM

Le 6 mu 3 eamu He bynu — 8 siici, 8 napky, Ha ny3i, 6ins piyku — CKpi3b
rnomiyaemo, wo micyesicms, sika Hac omodyye — HepieHa. Ha Hil mpanns-
tombcs | 2opu, | piBHUHHI OinisiHKU, | spu, | eopbu, i banku. Crpobyemo 3's-
cysamu, siKi popmu pernbeghy cknadarome 3eMHY MOBEPXHIO HAWOI KpaiHu.

q Axoro € cyuyacHa moBepxHsa Ykpainu. IloBepxHA Tepu-
Topii VYKpaiHnm ¢popmyBaJjiacsai HPOTATOM TpHUBaJoro uacy. PiB-
HUHN 1 TOpM — OCHOBHiI (popMu peibe(dy IOBepxHi YKpaiHu.

Penwed HaIOI KpaiHM JOCUTH Pi3HO-
MaHiTHuU. Ha piBHUHHIN Tepurtopil
YepryoThCcAd HU30BUHU W BUCOUMHU.
T'opn zaiimMaroTh He3HAUYHY IIJIOIIY.
HusoBuHumu, BUCOUMHM i ropm Bigpis-
HAITHCA 3a BHUCOTOK Ta (opmMaMu

peabedy.

3a piarpamoro (man. 111) Bu3Hau,

SKY 4acTMHY MOBEpPXHi YKpaiHu 3a-

nmatoTb piBHUHW. [puragamn, siki ropu
po3milleHi Ha 1i TepuTopii. [Nogyman, ski
YMHHUKN BepyTb yyYacTb Y (POpMyBaHHi no-
BEPXHi YKpaiHu.

100

80

60

40

20

BucounHu

PiBHWHYK lopu

Maxn. 111

ﬂ Axi HM30BMHHM € Ha TepurTopili Ykpaimm. Ha miBHOUi
Ykpaiau posramoBaHa Ilonicvka HU308UHA, IO MAa€ IIOXMUJ IO
pivok Ilpum’ati Ta IHinpa. Pembed — maocko-xBuisctuii. Ilo
ii Tepuropii mpotikae Oararo piuok. Kopucryrouwmch Kaproio,

Ha3BU IX.

3a kapToto 3'5ICY1, IKMM KONbOpPOM 306pakeHo MNonicbky HU30BMHY Ta

dKka 1l HarBuLLLA ToYKa.

¥Y3moB:k JiBoro Oepera [uimpa mpocrtaraaca IIpudHinpos-
cvka Hu3oeuHa. lliBpenb YKpainu 3aivimae IlpuuwopHomopcvka
Hu3o8ura. IloBepxHa il mocka i piBEHMHHaA. BoHa Mae moxmi y

0ix YopHoro mopH.
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MOPCbKY HW30BUHU. [MOTpeHymncs nokasyBaTw iX Ha kapTi. [epesip
cycigal-Ky, a BiH/BOHa nepesipuTb Tebe.

. [Mo3Hay Ha KOHTYpHIN KapTi YkpaiHu NMpugHinpoBcbKy Ta NMpnyopHo-

q Axi BucoumHM € HaA TepuTOpil YKpaiHu. ¥ IeHTPaJIbHIiNA

yacTUHI YKpalHU poaTalioBaHa Haibiibiia 3 BucoumH — Ilpu-

OHinpogcvka. ¥ 1i cximHii yacTUHiI BUIIIAETHCA CBOEPIAHUI pa-

ion — KawmiBchKi ropu. TyT poaramroBari Myseii Ta MormJja ykKpa-

T{HCHBKOrO NMMCHbMEHHUKA, XYI0KHUKA, MUCJIUTENSI, HAIliOHAJHLHOTO
reposi, IO CTaB CUMBOJIOM ¥YKpainu, Tapaca IlleBuenka.

Ha niBmennomy cxofi poaraiioBaHa [/pua3o8cvka 6ucCoLura.

@ 3a kapToto 3'dcyn, fKa HarBuLLa To4ka [1prnasoBCbKOI BUCOYMHM.

Y zaximmiii wactTuHi YKpainu posramioBaHi Ilodinbcvka Ta
Boauncvrka sucouunu. Ha cxoni Yrpainu poawmimieHa /Joneuyvka
sucoyuHa. 3 miBHiUHOTO cxoay Ao YKpaincbKkux Kapmar mpu-
nsrae Ilepedkapnamcvka BUCOUMHA.

a 3Hanan Ha isnyHin kapTi YKpaiHu 3ragaHi BUCOYMHU. AKUM KONbO-
pPOM iX No3HavyeHO? Haseu MicTa, siki po3TalloBaHi Ha TepuTopii Bo-
NUHCBLKOT BUCOYNHMU.

@ Uun gosogunocs 1o6i 6yBatn y ropax? Ak HasmBalTb Li ropu? Yn
€ ropu y MiCLIeBOCTI, B SKil1 TU NPOXNBaELL?

q AKi oco0auBOCTI ripchKMX MacuUBIiB YKpaiHu. ¥ 3axii-
Hil uvacTuHi YKpainu posmimieHi ¥Yxpaimcebki Kapmatu, a Ha
niBgui Kpumcbkoro miBoctpoBa — Kpumcbki ropm (masa. 112).

3a pi3nYHOI KapTOK LUKINBHOIO atnacy BU3Hay HavBULLi BEPLUMHU
YkpaiHcbknx Kapnat i Kpumcbkux rip Ta 1xHi BUCOTWU. [TOpiBHAW TXHI
BMCOTU 3 HANBULLOIO MPCBKOK CUCTEMOIO CBITY. 3annLLUM Y 30LLNT.

Maxn. 112. 1 — Vkpaincski Kapnaru; 2 — KpumMmcski ropu

S 106




Yipaiaceki Kapmatu — 1ie cepefHHOBHCOTHI TOpHM 3 OKPY-
TJIMMK BepPHIMHAMM 1 IIOJIOTMMHU cXujaamMu. KpumMcbKi ropwm
HU3bKi, a IXHI BepPIINHYN BKPUTI FiPCBbKUMU JYKaMU.

@ lMpoaHanisynTe BCi «3a» Ta «MNPOTU» NPOXMBAHHSA Y MPCbKiM i HAa piB-
HWHHIW TepuTopil. lMigrotynte MiHINPoekT «lNepeBaru 1 pusnkK npo-

XXMBaHHS B TiPCbKi Ta Ha PIBHUHHIN MicueBoCTi». Npe3eHTynte ne-
pen o4HOKMacCHUKaMu/OgHOKNACHMULUSIMA.

d Axi ynHHUKYN BIIMBAIOTHh Ha peased. HaiiBarkauBimmii
IIEPETBOPIOBAUY pejibe)y — pyXoMa Bojla, AKa BUKOHYE BEJIIUKY
py#HiBHY poOoTry. HeBesunKi BOAHI IIOTOKHM CTBOPIOIOTH HA PiB-
HUHaAX Apu (maj. 113).

Mag. 113. YTBOpeHHs
Apy i 6anKm

OpuuM 3 HaliHeOe3IMeUHIImnX i AysKe IOIMNPEeHUX IIPUPOJI-
HUX SBUII € 3CYBU. 3CYBH — Il 3MiIl[eHHs MacC IipCbKUX HOPif
yHU3 110 cxuiry. COPpUUYMHUTHY iX MOKe: 3eMJIETPYC; Iepe3BOJIO-
JKeHHA TI'PYHTY BHACJIIOK MOOIIiB, TaHEHHA CHITiB; BUBITpPIO-
BaHHS; 3eMJIAHI i1 BMOYXOBi po00oTHI; BUPYOYBaHHS JIiCy Ha CXMU-
Jax marop0iB Tomio. 3CyBH XapaKTepHi aasa yaoepexsxka Yop-
HOTro Ta A30BCBKOT0o MOpPiB. BOHU CTBOPIOIOTH BEJUKY HeOes-
MMeKy: SBHUIIYIOTh CiJIbCbKOTOCIIOAAPChKI yrigns, pyiHYIOTH 0y-
IVHKU 1 CIlOpyAu, NMPU3BOAATH A0 BEeJWMKHUX 3aBajiB Ta obBa-
JIeHHS aBTOMOOLJIBPHMX 1 3aJiBHUUYHUX NILIAXiB, TPABMYBaHHA i
darubesi gogeii. ToMy CXUIM YKPIILIIOIOTh.

@ MpounTtante iHdpopmauito Npo HebesneuHi HebeaneyHi (B3 [=
nNpUpoaHi sismwa. Po3pobiTe npaBmna no- npupoaHi
BeAiHKKN Nif Yac iX BUHUKHEHHS. asuwa P [=]¥:

Beaukry poJsib B YTBOpPeHHI peabedy Bimirpae aHTPONIOTeHHUI
YuHHUK. PopMu peabedy, CTBOPEHi JIIOANHOK, HAa3WBAlOTh aH-
TPOIIOTeHHUMHM (BiJl IPEeIlbKOr0 aHmponoc — JIIOAUHA i 2enec —
IMOPOIKY€E, Hapom:KkeHnuit) (mam. 114).

@ MMosicHn, nig Jieto AKX MPUPOAHUX ABULL, 3MIHIOETLCS MOBEPXHS Y
TBOIW MicueBocTi. [logyman, Yomy noTpibHO BMBYATU penbeq.
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r ( Bnnue noanHu Ha penbed ) 1

T e
\ 4

" PaiioHn pO3pO0beHHsA 0
KOPUCHMX KonanuH
(TepukoHwn, kap’epwn)
ByaisHuuTBO Oopir,
NiagnNpUeEMCTB
Cinbcbke rocnogapcTeo
\_ (ripcbki panoHu) VY

( OnocepegkoBaHuUm )

A 4

Bupy6yBaHHs niciB

PosoptoBaHHs cxunis
3BepXy BHU3 (s1pK)

ByaiBHUMUTBO iHXXEHEePHUX
cropyz, (3cysu)

CTBOpEHHSI BOOOCXOBWLL

AV )

Man. 114. BoiauB goguam Ha pebed

Penbed Bimirpae BasKJIMBY POJIb Y KUTTI JIOAWHU: TOPHU 00e-
piraroThb Hac BiJ XOJOOHUX BiTpPiB, Ha piBHHMHAX JIETKO 00-

poOIATH 3€eMJII0, ITPOKJIANATH MIJIAXU,

3BOAUTH 3aBoju i ¢aod-

PUKHU, BUAOOYBATH KOPHCHI Komaamuu. Big peanedy sanexarb
Teuil piyOK, PiBHOMAaHITHICTHL POCJIMHHOTO 1 TBAPUHHOTO CBIiTY.

®

Y XmenbHuubKin 0bnacTi po3TalloBaHuin yHiKanbHUM 3anoBigHuk Mo-
Ainbcbki ToBTpU. Llen naHutor BanHSAKOBUX CKenb YTBOPUBCS B pe-
3yneTaTi AisnbHOCTI OpraHiamis.

Q KOPOTKO MPO FOfIOBHE

O B VkpaiHi nepesaskae piBHMHHUH XapaKTep MOBEPXHI.
O OcHoBHUMU (popMaTH peabe]y € HU30BUHU i BUCOUMHMU.
O Ha Tepuropil HaIIOI KpalHM PO3MIIEHO ABA TipCLKUX Ma-

cuBu — YKpaiuceki Kapnatu i Kpumcbki ropu.

@ 3AMUTAHHS o 3ABOAHHS 9 OOCTIIKEHHS

1. Haseu dopmu penbeddy, siki xapakTepHi ona teputopii

O A0

YKpaiHu i TBO€EI MicLeBOCTi. HaBean npuknagw.
2. CtBopu mogenb 3cyBy. CnporHo3yn, 0O SKMX Hacnigkis O} 3

BiH MOXXe NPU3BECTW.

3. MNpoaHanidyn ceoto poboTy. Aka iHbopmauia notpedbye A Hx

NOBTOPEHHA?
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LE MICTUTDbCA
BOAA HA 3EMNI

L{s dusosuxxHa pe4osuHa € 8ctodu. BoHa € Ha nosepxHi 3emrii: 8 oKkea-
Hax, pidkax, o3epax, 1bo0osukax. BoOa 3anosHoe nid3eMHi rnopoxHedi ma
mpiwuHu, npocoyye rpyHm. TymaH i xmapu — ue mex g8ooda. [ns xummeoi-
AnbHocmi MoOUHU 8aX/uUgoK € rpicHa eoda, HaudocmynHiwi Oxepena
SIKOI — piYku ma o3epa.

° °

Bopa Bizmirpae BupimiajbHY poJb Y BUHUKHEHHI Ta PO3BUTKY
JKUTTA Ha aHeri. CamMe BoJa € CKJAJOBOIO KOXKHOIO opra-
Hi3MYy i MicTHUTBCS B yCix 00OJIOHKaX IIJIaHETH.

q Crineku BoauM Ha miaaHeTi 3emasa. BesnmuesHa mioma

3emii oxomseHa Bomoro. Haibinbime Ii MicTUTBCA B OKeaHax
(ix m’arp — Tuxwuii, ArnagruuHnii, IliBHiuanU# JIromoBUTHI,
Iapiticexkuii, IliBmenHwuit) i mopax. Ile cosoHa Boma, Hempu-
JaTHa OJIT BUKOPUCTAHHSA JIIOAWHOIO0. Bijbllla yacTuHa IPiCcHOL
BOJIU 30CepelkeHa Y BUIVISAAL JbogoBuKiB. HeBenmnKka KinabKicTb
ii micTuThca B Hampax semui (masa. 115). Piuku € mxepesiom
IpicHOI BOAM, IIPUIAATHOL JJIsI BUKOPUCTAHHS JIIOAWHOIO.

[MoBepxHeBi BOAN
(o3epa, pidkun, 'pyHT,
BOZa Y MOBITPI)

[MpicHa
BOAa

MNin3emni
0,

KA

Man. 115. Posnozin Bogu Ha 3eMuIi

Or:xxe, Ha 3eMJIi Ay:Ke MajJo BOAM, NPUAATHOI IJIsS CIIOMKMU-
BaHHA. TperunHa KuresiB emuri (moHam 2 Mapza ocib) He MalOTh
nocTyiy mo OesmeuHol muTHOI Boau. IIlopoKy MijnbiioHU Jrromei
IOMUPAIOTh Yepe3 XBOPOOU, AKi CIPUUYMHUJIO CIOKUBAHHA
OpynHOi Ta HediJIbTPOBAaHOI BOIU.
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KopucTytounce mantoHkom 116, npuragan, 3a SkMx yMmMOB Boga nepe-
XOAWUTb 3 OAHOrO CTaHy B iHWWIW. AK Ha3MBatoTb Ui npouecun?

[MnaBneHHs BunapoByBaHHs
. Mapa
Tig P
Boga g
5 g

. [azyBaTui cTaH

TBepauit cTaH Pigkuii cTaH i
OXONOOKEHHS HarpisaHHs »

TBepaHeHHs KoHngeHcauisa

Maun. 116. 3mina arperaTHuUX CTaHiB BOAU

q Ax manapye Boma. Ilinm BmimBom eHeprii CoHIlgz Boma
JETKO IIePeXOJUTh 3 OJHOI'0 CTaHy B IHINIMI Ta IIOCTiMHO mepe-

MiIyeTbcsi. 3aBASAKU IIilA 0COOJIMBOCTiI B IPUPOAi BigOyBaeThCA
BeJUKUH (CBiTOBUII) KOJOOOIr BOAHU.

@ KopucTytounch mantoHkoM 117 Ta mogennto konoobiry Bogu (c. 46),
CKNagiTb po3noBifb NPO BENUKUIA KONOOGIr Boau.

.‘.‘ =

.|I

. YTBOPEHHS XMap

3
gl Ly "'_..n."'
Fiy

i

BMUNApPOBYBaHHA

Maun. 117. Kosoo6ir Bogu B mpupomi

BesnepepBHuit mpoiiec mmepemiieHHsa Boau i3 CBiToBOro OKe-
aHy Ha CYXOJiJl yepe3 IOBITPSIHY OOOJIOHKY Ta i3 CYXOIOJy
3HOBY y CBiTOBUII OKeaH Ha3WMBAIOTh CBiTOBUM (BEJIMKHUM) KOJIO-
obirom Boam. PospisHATs Manauii (oKeaH — HTOBiTpaAHA 000-
JIOHKa — OKeaH) i BeJMKUU (OKeaH — IIOBiTpAHA 000JOHKA — CY-
XOIiJT — OKeaH) Ko0Jioo0iru Bogu (mas. 117).
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Haii6inbie Bostoru BumapoBye CBiToBuit okeaH. SIK Bimomo,
BOJla B HbOMY cojioHa. OmHaK IIiJ uac BUIapOBYBAaHHSA BOHA CTAa€E
npicuoro. TaKkmM YMHOM, OKeaHiuHi BOAM € CIPaBKHiCiHBKOIO
dabpuKo0 3 BUPOOHHUIITBA IIPiCHOI BOAM, 0e3 AKOI KHUTTS Ha
3eMHIiNA KyJi 0yy10 0 HEMOXKJIMBUM.

I_I . . o EUEE

poBeau [nOocnig i nepekoHaiica y

@ LboMy. 51K BiAGYBa€ETLCS MPOLEC BU-  Hk onpicHI0ETHCS %
napoByBaHHs y CBITOBOMY OKeaHi? sona P [=]

d Ile micTuThea mpicHa Boma Ha 3emuri. IIpicHa Boga yTBO-
pIo€e piuKM, BOAOCXOBHUIIA, 00JIOTa, IKepesa, JbOJOBUKM!, IIij-
deMHi Bomu. HaibisbIl MOTY:KHUI JHOJOBUKOBHI IOKPUB — B
Anrapxrugi. TyT Ha AedKuxX OiJIAHKaX TOBIIMHA JbOJOBUKA
cArae 4YOTUPbOX KiJIOMETpiB.

@ CtBopu Mmogenb abo cxemy «[xepena npicHOI BoAW Ha 3eMni».

IIpicHi Bogu — 1me HaAWI[IHHIIIE AXKepeJso IIoCTaYaHHA MHUTHOIL
BOJI1, TOMY JIIOJACTBO IIOBUHHO IX OXOPOHATH BiJ 3a0pyIHEHH,
1100 YTPUMYBATH BOJAY B HEOOXiTHIN AKOCTI.

NyHKTI? Aki came? AK KOXeH 3 Hac MOXe A0MNy4YUTUCH A0 BUPILLIEHHSA
uiei npobnemun?

O Bogu 3emuli € Bcroam.
O 3aBgaxu 34aTHOCTI BOAM IEePEeXONUTHA 3 OJHOI'O CTAHy B
immui mig giero CoHIA BimOyBaeThCA KOJIOO0IT BOAUM B IIPUPO/II.

@ 3AmUTAHHS () 3ABOAHHS @)  NOCTIDKEHHS

1. MNMosicHN, YoMy BoAa He BUYEPNyeETbCHA Ha 3eMrii.
2. Ynwm Bigpi3HAETECS Manuii KONoooir BOAW B NPUPOAI Bi BENNKOro?
3. Aki obonoHkn 3emni 6epyTb y4acTb Yy KOSo-

Un icHyloTb npoGnemmu BoAOMOCTa4aHHA Yy BalOMy HacerneHomy

06iry Boamn? Ot=101
4. Ynm 3arpoxye NMoACcTBY 3MEHLLIEHHs 3anaciB  [le sxvise : 3
AKiCHOT npicHoT Boan? sona P [EIHE=E:

5. disHanca b6inbLwe npo Te, «[e xuBe Boaa.

6. MNpuaymanTte 3anuTaHHa ANS iHWOI rpynu 3 TEMWU YPOKY, SKi po3ro-
YMHaKTbCA 3i cniB: SK..., Hazeimeb. .., [e..., lNoscHimb yomy..., LLjo 6yde,
Konu. ..
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SK OOCNIAXYIOTb
OKEAHMU

nmubokosodHi patioHu Ceimoeoao okeaHy, Mabymb, OOHi 3 HallmaeMHU-
Yiwux micub Ha Hawid nnaHemi. 3a eecb Yac iCHy8aHHs PO38UHEHUX MEXHO-
J102i4HUX anapamie y4eHUM mak i He 80asiocsi eus4Yumu 8esuKi 2iUbUHU.
Tomy okeaHiuyHe OHO rpodosxye npuxosysamu bazamo cekpemis. Cripoby-
eMOo binbwe Oi3Hamucs fpo cy4acHi OOCIOXEHHSI OKeaHy.
° °
q Hagpimo BuBuYaroTh OKeaH. BuBUeHHA OKeaHY AoIoMarae
misHaTHCcA i 3pO3yMiTM NPUUYMHY 3aTOIJIEHHS KopalJiB, AKi
IOKM IO HEe MOXKHa BUTATHYTH Ha IIOBEPXHIO Uepe3 BiACYT-
HicTb morpibHOro ob6gamHanHs. IIlopoKy mociaigHWMKH misHAa-
IOThCA IIPO HOBMX MEINKAHIIIB OKeaHiuHux riubuH. [loci-
IKEeHHS OKeaHy Ha€ 3MOr'y 3’sicyBaTH, SAK OKeaH BILJIMBaE Ha
Kjaimar marepukiB. OKeaHiuHe OTHO — Ile CKapOHUIA ITiHHUX
KOPUCHUX KoIlaJuH. BUBUeHHA OKeaHY BiJIKpMBA€e HOBI MOK-
JUBOCTi MOro0 BUKOPHUCTAHHSI.

q XTo Takmii okeaHoJgor. OKeaHOJIOT — IIe JOCHUTh PiKicHAa,
ajJe BOJHOUAC Oy:Ke 3axoIinBa Ipodecis. OxkeaHOJIOT BUBUYAE
MOps, OKeaHHN, MOPCBKi OpraHisamu, IOCIiI)Kye€ CKJaa BOIH
Tomio. BiH mocTifiHO CcTeXUTh 3a HAWMEHIIMMHN 3MiHaMHu B
MopsaAx 1 okeaHax. Ha cydyacHMX mOCIIiIKEeHHSX OKeaHOJIOIiB
0a3yOThCA PO3POOKM 3aXMHCTy HABKOJHUIIHLOIO CEpemoBUIIA.
Komniexkc Hayk, aki mocuaimKyiorh CBiTOBHII OKeaH, Ma€ Has3BY
OKeaHOoJIOTid. EEE

@ MepernsHb 3a QR-kogoMm Bigeo i AisHaincsa 6inblue npo I%
pocnimkeHHs Xaka-lBa Kycto. Akumu pucamm xapak- — [E]3:
TEpy Mae BOMOAITM okeaHonor? [ns niogen siknmx npo-

cbeciin LiHHI JOCRioKEHHA OKeaHOMoriB? A [leHb
B icTOpil
d CyuacHi mocraimsxkeHHs oKeaHiB. PaHiime riambuHy OKea-
HiB BUMIipIOBaJ 3a OOIIOMOIOI0 JIOTa (CTAPOBMHHUN IIPHUJA,
AKUN CKJATaeThCsA 3 Tpoca 3 rpysmjioMm Ha KiHii). CyuacHi
BUEHi [OJIT BUMIipIOBAHHS TJINOMH BUKOPHCTOBYIOTH IIPMJIAT
exoysor (maj. 118). Ileit mpuyianx i3 cygHa TOCHUJIAE Y BOIY
3BYKOBi curHau. [locarHyBIIM AHA, IIi CUTHAJU BiJOMBAIOTHCS
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Bim HBOro i moBeprarmThcsa. [lo-
CIiTHUKMN (PiKCYIOTH Yac, IPOTs-
oM $fAKOT0 3BYK IIPOMIIOB MO
OHa 1 wHazan., 3HAOUW MIBU-
KiCTb TOIIIMPEHHA 3BYKY Yy BOml
(1500 w™m/c), MOKHaA BU3HAUUTHU
MIMOMHY OKeaHY.

Il BUBUEHHS OKeaHIB Ha 1X-
HBOMY OHi, me riambmHa carae 10—
20 M, BCTaHOBJIIOIOTH IIiTBOMHI Jia-
ooparopii, 00JagHYIOTH IIiZBOISHI
YOBHM HAYKOBOI amaparypoo. ¥
pocaimxeHHAX CBITOBOroO OKeaHY
0epyTh ydYacTh CIelliaJbHi cymHa,
JiTaKW, CYNYTHUKHU SeMJi, 3ii-
CHIOIOTH (poTorpadpyBaHHA Ta KiHO3MOMKY. Ilim uac BuBueHHs Be-
JUKUX TISHOK OKeaHy BUEHi pisHMX KpaiH 00’€gHYIOTH CBOI 3y-
cuiisa. Pe3yabTaT TaKUX OOCJIiAMKEHb MAaIOTh BeJINKe 3HAUEHHS
I pubaJIbCTBA, CYAHOILJIABCTBA, IIOITYKiB Ta BUIOOYTKY KOPHC-
HUX KOMAaJIMH.

Maxn. 118. HocaimxeHnHa
OKeaHy €X0JIOTOM

YUun posogunocs To6i 6auntm okean? MNigbepu i 3anun NpUKMETHUKN,
Aakummn 6 TM noro onucas/-na. Ha3Bu okeaHn Ta NOKaXxwu 1X Ha KapTi.

q 3 AKHMX 4Y4aCTHH CKJaJacThca okeaH. CI0BO «OKeaH» [i-
W0 mo Hac Big mgaBHiIX rpekiB. Tak Boumu HasuBaau 0es-
Me)KHY BOAHY OOOJIOHKY 3eMJi, II0 HEeMOB BeJIMUe3Ha piuka
oOTrikaJia cBiT 3 ycix OokiB. 3Bimcu i 3’aBujocsa moHATTA «CBi-
TOBUM OKeaH».

Sk o A

Maxn. 119. A — Buctynu cyxomoay; B — octpoBu; B — miguarra
OKeaHiuHOIro JHAa
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Oxean — Iie BeIMUYE3HUN BOAHUI IIPOCTIP, IO OXOILIIOE AYKEe
BEeJIUKY OIIAHKY 3eMHOI moBepxHi. Mope — uyacTuHa OKeaHY,
BiJoKpeMJeHa BiJi HbOI'O CYXOJOJIOM, IIIIBUINMEHHAMU IIiIBOJI-
HOro peabedy abo octpoBamu (maJ. 119).

[Mokaxkn Ha KapTi OkeaHWn, HanbINbLLi OCTPOBU, NIBOCTPOBMU i MOPSI.

MpuraganTte, siki Mopsi oMmBatoTb Bepern YkpaiHu. NMokaxiTb iX Ha

KapTi. 3’acynte, 3 BOOaMm KOro okeaHy BOHM MaroTb 3B’A30K. YacTu-
HaMu SKMX OkeaHiB € HanbinbLwi mopsi ceiTy: Kopanose, TacmaHoBe,
Beppenna, ®ininniHcbke.

Um 3HaEL TU, WO € KOMbOPOBI MOpsA? IXHi Ha3BM NOB’sI3aHi 3 KOMbOo-

pom Bogun. Y Tuxomy okeaHi Ha cxodi matepuka €Bpasia po3TaLlo-

BaHe >XoBTe Mope. Llto Ha3By BOHO ficTano 4yepes >XOBTi YAaCTUHKK
FMWHK, SKi HAHOCATL CroaM Boam pivok. bins niBHiYHMX BeperiB €Bponu pos-
TawoBaHe bine mope, sike Ginblly YacTUHY POKY BKPUTO Ginumun nbogamu i
CHirom. Y niBHIYHO-3axigHin YacTuHI IHAicbkoro okeaHy € YepBoHe mope,
BOAA SIKOro Yepes BENUKY KinbKiCTb 0COBnmMBUX BogopocTen OyBae YepBOHY-
BaTOH0.

[ocnign noxomkeHHs Ha3Bm YopHOro mops.

KopucTtytounch pisHOMaHITHUMU [xepenamu iHopmadil, cknagitb
XapaKTepPUCTUKY OkeaHy (Ha BMOIp rpynu) 3a nnaHom:

1. Mnowa. 2. Y akmx niBkynsx poamiweHnin. 3. bepern sknx matepum-
KiB omuBae. 4. Hanrnubwa sanaguHa (rmnbuHa, m). 5. Mops. 6. Han-
OinbLwi ocTpoBu. 7. XT0 aocnigKysaB. 8. [OX04KEeHHS HAa3BW OKeaHy.

[MpounTanm TEKCT i, KOPUCTYIUUCL KapTamu atnacy, 3anuiin Hassu
a oKeaHiB, SKumMun npowLina ekcneguuis ®epHaHa Marennana.

Exkcneguuia ®epHaHa MarennaHa Bupylwimna 3 €Bponu Ha 3axig, 3
nisgHsa obirHyna AMmepuky, gocsarna nisgeHHux 6eperis Asil, y30oBX HUX Ai-
nwna go Adgpuku, obirHyna ii Ta nosepHynacs o €sponu.

YacTuHaMu OKeaHy, KPpiM MOpPiB, € IMpoToku i 3aToxkmu. Haii-
mupiIia mporoka — Jlpeiika, Haiibiibia 3aToka — BeHraabcbKa.

IIporoka — 1e BiZHOCHO By3bKa YacTHWHA BOJHOT'O IPOCTOPY,
IO CIIOJIyYa€e ABi cycimHi BomoiiMmu i pos3’emHye AiIAHKH CYXO-
IoJIy. 3aTOKa — dYacTHHa OKeaHy ab0 Mops, IO I'JIMOOKO Ba-
€THCS B CYXOJiJ, ajie Ma€ BiJIbHUI 3B’SI30K 3 OKEaHOM.

[MoTpeHynca nokasyBaTW Ha KapTi OKeaHW, OCTPOBW, MiBOCTPOBU,
MOpS, 3aTOKM | MPOTOKWU, SKi € Yy TeKCTi Ypoky. [lepeBipte ogHe
OfHOrO.
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_ Yomy BOoma B OKeaHi cojioHA. Boma B ycix oxeaHax mae

ripko-coJloHu#i cMak. Piu y TiM, 110 B Hili PO3UMHEHO IyiKe
OaraTo coJiedl, AKi MicTATbCA B Haapax 3emJji. Tomy oxkeaHiuHa
BOJla HeNpHUJaTHa OJs IUTTS i IpuroryBaHHA ixKi. AKOuM Bra-
JIOCsS BUJAJIUTH BCIO CiJIb 3 OKeaHiB i posmominmuTu ii mo Bciit
IIOBEPXHi 3eMJji, TO BoHa yTBOpMJia O IIap 3aBTOBIIKU OJIU3BKO
150 M. CojsoHOIO BOAY POOUTH KYXOHHA CiJb, UAaCTKa SKOI Y
MOPCBKilf BOAl1 € HAWBUINOIO 3-TIOMiK IHIIINX COJIEH.

Haiiconouime mope Ha 3emJi —
MeptBe mope (masa. 120). Bono He €
yacTUHOIO oKeaHy. Ile HacmpaBxai
COJIOHE 03epo. Y3bepexxk:ka Meprt-
BOT'O MOPSA € HAMHUIKYOIO ILIAHKOIO
cyxomoay Ha 3emui. [Ipyre 3a coJio-
HicTiI0O — YepBoHe Mope.

IHoAi roBOpsATHL, WO OKeaHn He po3-
AiNsi0Te MaTepurkK, a 36nmxyoTb IX.

Momipkyin Yomy. Mag. 120. MepTBe mMope

MigrotynTteca oo kpyrnoro ctony «OkeaHn B Hebeaneui». O6’egHan-
@ Tecs y rpynu 3a ponsmu, Hanpuknaza: eKCcnepTu-eKornoru, XypHanicTy,

oKeaHornoru, pubonosu, XuTeni y30epexHUx TepuTopiin, Bigno4un-
BarbHWKK, creuianictn y cdepi eKonoriYHoro Typnsmy, Meamvku.

@ KOPOTKO MPO FOfIOBHE

O BuBueHHA OKeaHy BiZKpHE HOBI MOXKJIMBOCTI AJsA IOro
BUKoOpucTtaHHsa. OKeaH! JOCJIiIKYIOTH 3a JOIOMOTOI HayKOBOI
amnapaTtypu.

O YacrtuHaMu OKeaHy € MOpPS, IIPOTOKM, 3aTOKMH.

@ 3aMnTAHHSA @) 3ABOAHHS @)  AOCTIMKEHHS

1. [nga yoro noacTey NOTPIGHO JOCnigKyBaTU OKEaHN?

2. Yomy BOga B okeaHi conoHa?

3. MigroTynte nosigomneHHsa abo ByKneT Npo Cy4vacHi JOCNIAKEHHS
OKEeaHy.

4. KopuCTyouMCb KapTamu LUKINIbHOrO atnacy 3’siCyWn, siki 3aTOKM i
NpoToku € y HYopHoMy Mopi. [Nokaxu iX Ha KapTi.

5 OuiHu cBoto AisnbHICTb Ha ypou,i. MpoaoBX peyveHHs: s dizHaescs!-
nacs..., byno uikaeo..., MeHe 30usysano..., Xo4y disHamucs...
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SKI OB EKTU
HANEXATb OO BOA
cyxonony

binbwicme 800u Ha nnaHemi 3emsis 30cepedxeHo y Ce8imo8oMy OKeaHI.
Xoya 800u cyxodory cmaHoensimb fuwe Masy 4acmky ceimoesux 3arnacie
800U, B0OHU 8idigparompb 6efiude3Hy posnb y xXummi nrodcmea. Boda y
Ceimoeomy oKeaHi corioHa i HerpudamHa 0ns numms. Tomy malxe ece
gooorocmaydaHHsi 30iticHIOHMb 3a805IKU 800aM Cyxo0ory.
([ o

@ [Momipkyn, 9K ntogn BUKOPUCTOBYHOTbL MPICHY BOAY.

q IIlo Take moBepxHeBi i mig3emui Bomu. Bogu cyxomoiry —
YyacTHHA BOAHOI OOOJOHKK 3eMJIi. 3a PO3MiIleHHAM BOAHU CY-

XOJIOJIy TOAIJIAIOTH Ha ABI Beamki rpynm (maj. 121).

ij € y TBOIiil MicLeBoCTi Bogo- Boay cyxoaony

NMU, SIKi HanexaTb 40 NOBEPXHe-

BUX? HAKi BOHWM MalwTb Hassu? MoBEDXHEB
Ake IXHe 3Ha4YeHHsA Ons XuTeniB Hace- P A ' 3

L 2

NEHOro MyHKTY? o\
Pivkun PosTawoBaHi
V cxiaxni moBepxHeBumx Bon | O3epa nig 3emneto:
HafiGiTbIIa uacTka mpumazae mHa | 2oN0Ta =) [nfolefene
JlbogoBuMKM i TpiLLMHAXx

TBONOBUKH — 0JIM3bKO TTOJOBUHU LiTy4Hi BOMO- || Mopi,

BC1X BOA CYyXOIOJIYy. NMK (KaHanu, ||y NOPOXHUHaxX
IligdemMHi BOAM MiCTATBCA y | BOOOCXOBULLA) | 3€MHOI KOpWU
TOBIIIi TipCHhKUX IIOPiJ BEPXHBOIL - 7 ~

YaCTUHU 3€eMHOI KOPHU B PiIKOMY, Maxn. 121. Bogu cyxomoay
TBepAOMY i mapomozibHomy cra-

Hax. BoHU yTBOPIOIOTHCA BHACJIIAOK ITPOCOUYYBAHHSA 3 MOBEPXHI
JIOIIOBUX, Tanux 1 piukoBux Boja. IligseMHi Bogu mocTiiiHO me-
PEMIIYIOTHCA AK Yy TOPU3OHTAJIBHOMY, TaK 1 Y BePTUKAJIbHOMY
HanpsaMKax.

a Po3rnsHb isnyHy kapTy cBiTy abo YkpaiHu. Hassu i nokaxu Bogo-
NMK, SIKi € Ha cyxogoni.

q Ax «xuBe» piuka. g jgroneit HaWOIABIIUN TPaAKTUYHUNA
iHTepec CTaHOBJIATHL pPiukm. BoHM BimirpaBajiu BaKJUBY POJIb
YIIPOJOBIK yciel icTopil JrofcTsa.
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@ 3Hanam Ha isnyHIn kapTi YkpaiHu pidky OHinpo. Ha3su micta, ski
po3milleHi Ha ii 6eperax.

Tepuropiero YKpaiHum mnporikae moHan 63 TucAdYi pidvoK.
Piuka — 1e moTik Bogu, AKUH Teye 10 BUPOOJIEHOMY HUM CAMUM
saryubyenno. KoskHa piuka Mae BHTIK, PyCJIO Ta THUPJO.
Bumik — micme, me piuka Oepe modaTok. 3me0iJIbIIIOro pivykwu
0epyTh IIOYATOK 3 03ep, 00JIiT, ripChbKUX JILOAOBUKIB i miKepel
(man. 122).

npaea npuToka nisa npuToka
. pycno

Maun. 122. Bygosa piuku

Micme, me piuka BIajgae B iHIIY piuky, Mope abo 03epo
Ha3UBaIOTh cupsiom. Piuka, 110 Bajae B iHIITY PiuyKy, Ma€ Ha3BY
npumoxa. IlpuToku OyBaioTh IIpaBi i JIiBi.

fK 1epeBipuTH Ha MiCII€BOCTI,
B SKOMY HaOPSIMKY Tede piuka?
JlocuTb KMHYTHU Ha BOAY TiJIOYKY,
JUCTOYOK abo KopabJuK 3 mamepy i
MMOAWBUTHUCS, KyIW MOTO0 IIOHEece
reuia piuku (man. 123). Temep T™n
MOJKeIll BUSHAUUTH, HA SIKOMY
Oepesdi piukm croim. IloBepHUCH
00/IMUYYAM Yy HaOpPAMKY Teuii.
IIpaBa pyka BKasyBaTuMe Ha IIpa-
BUil Oeper, a JiiBa — Ha JIiBUH.

BaxiuBoI0 XapaKTepHUCTHUKOIO PIiUKKM € THUIO KUBJIEHHS.
PogzpisaaiooTs gomioBe, CHirose, mif3eMHe Ta JIbOJOBHUKOBE
JKUBJEHHSA PiUKU.

Maux. 123. Ak nmepeBiputu
HaOPAMOK Teuil
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q Yum BigpisHAeThCA PpiB-

Kopuctytounce mantoHkom 124,
Ha3BiTb | 3anuWiTb, 3a MOXNU-
BOCTi, TPU YMHHUKN, SAKi MOSICHIO-

I0Tb PO3MILLEHHS AABHIX NOCENEHb
6inga 6eperis PiyOK.

HUHHA piuka Big ripcekoi. Ha xa-
PAKTEPUCTHUKY PIiYOK 3HAYHO BILIU-
Bae peabed MicieBocTi. 3aJiesKHO
Bii TOro, 1mo AKi#i TepuTOpii mpo-
TiKae BOAHUI TOTIK, PIUKU IIOMi- Maur. 124. Tlocememms
JAI0Th Ha PiBHUHHI i ripcbki. NaBHIX Jromett

Tipcvki piuku 3a3BUYail TeUyTh
y TJMOOKMX 1 BY3bKMX JOJHMHAX 3 KPYTUMHU CKEJISICTUMU
CXmJaMM i KaM’ SHHCTHUM PYyCJOM. Y TipChbKUX PIiUOK BeJInKi
IIBUAKOCTI Teuil, aje He3HauHa ryinbuHa, HapukJjaan piuka Tuca
(maun. 125, 1).

PierHuHHI piuKu, 1110 TEUYTh 10 PIBHUHHIN MiCII€BOCTi, MaIOTh
IMIUPOKI MOJWMHU 3 IOJOTUMH Oeperamu, HEBEJUKY IIIBUIKICTD
reuii. [lo piBHMHHUX piuok HajexxkaThb [[uinmpo, CiBepchbKuii
Honernb, Amaszouka, Hin (man. 125, 2). Piukm OyBaroTh He
TiIBKY TJIMOOKMMM, ajie i AysKe MJOBTMMHU 1 IIOBHOBOJHKMI.
Haii6ins111 TOBHOBOZHOIO PiuKo0 € AMa3oHKA.

Man. 125. 1 — ripcbka piuka Tuca; 2 — piBHuHHA piuka Hin

@ [Hinpo (aaBHi rpekn Hasmeanu noro bopucdeH) — Hanbinbla pidka
YKpaiHu | TpeTsa 3a AOBXMHOKW B €BPOni.

3a kapTol BM3Ha4Te npasi W NiBi NPUTOKM [HiNpa; onuWIiTe PiyvKy
[OHinpo abo lMiBaeHHUN byr (Ha BUGIp).

q Manapyemo o3epamu Yrkpainu. O3epo — 1ie IIpUPOIHE

3ariubJeHHsA Ha CyXOJo0Ji, 3amoBHeHe Bojolo. Ha Tepurtopii
Yrkpainu nonan 20 tucsau ozdep. HaiirauoOime ozepo — CBiTsasb.
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Moro maxkcumasbua rinbmaa — moHanx 58 M. CBiTAsh € omHiero
3 BomouM kKomiaekcy Illambkux osep Ha Boawmui. Boro Take
YyucTe, IO IiIlfaHe MHO IIPOIVIAJAETHLCS 0 BOCBMU MeETPiB.

0 O3zepo bpebeHeckyn — HanbinbLL BUCOKOripHE 03epo B YKpaiHCbKNX
Kapnartax. BoHo po3TawoBaHe Ha Bucoti 1801 M Hapg, piBHEM MOpS.

Haii6inpnie os3epo YkKpaiHu Ta [gpyre 3a BeJUYNHOIO B
€Bpomi — Aanyr, posrammoBane Ha Operuui. B o3epi BoguThCca
baraTo pakiB i Oam3bKO copoka BuAiB pub. OguH 3 HalMma-
JBOBHUUIINNX KYTOUKiB YKpaincbKkux Kapmar — o3epo CuneBip.

a 3Hangu Ha KapTi YkpaiHu o3epa, 3a3HayeHi B TEKCTI. [loTpeHynca no-
KasyBaTu iX Ha KapTi.

Hernmnboki osepa my:ke YacToO 3apOCTalOTh BOJOPOCTSIMIU.
Bigmuparoumn, 11i pocImHMN IEepeTBOPIOIOTHCA Ha MYJ, SKHU PiK
3a POKOM HaKONNUYYETHCS Ha AHi. ¥ pes3yabTaTi Take 03epo Io-
CTYIIOBO MiJIi€e i MOXKe IIepeTBOPUTUCS Ha 00./10MO.

@ O6’egHanTe pivkn y rpynu. O3Haky, 3a sikoto byaeTte knacudikysatu,
BM3Ha4Te CaMOCTiMHO. AMa3oHKa, [Hinpo, KoHeo, [lis0eHHul bye,

LHicmep, Hin, AHu3u, Cisepcbkud [oHeusb, Tuca, lNpym, Konopado,
lNpurr sme.

9 KOPOTKO MPO FONOBHE

O IIo Box cyxomony HaJlexaTbh piukum, osepa, 0OoJoTa,
mig3eMHl1 BOAM, JHOJOBUKM, IITYUYHI BOJONMMU.
O Piuku mogisiATh HA TipChKi I piBHUHHI.

@ 3AMuTAHHS @) 3ABOAHHS @)  AOCIIDKEHHS

1. Y YoMy nongratoTb BiAMIHHOCTI MiX piykoto, o3epoM i 6onotom?
2. Cknaau NopiBHANbHY XapakTEPUCTUKY MPCbKOI | PIBHUHHOT PiYK.
3. Hanuww ece «[leHb 6e3 Boan».

4. [Jocnign, AKi npobnemMu xapakTepHi

Ans BOOHMX 06’ekTiB Bawoi MicueBocTi. 13 Ak af-=40
YMM MOB’SA3aHO TXHE BUHUKHEHHSA? nepenpasnATAcA
5. lpountan TekcT «HAK nepenpasna- “YE€PE3 pIHKY =]

TMCA Yepes piuky BOpig» 3a QR-kogom. BOpia P
Cknagu npasuna.

6. Cknaam i 3anuwm He MeHLLE SIK TPY 3anuTaHHs 3 BUBYEHOT Temu: [au
mpu OSICHEHHS1, YOMY..., Y YoMy 8iOMIHHICMEb. .., Ya8u, wo 6yde, sKuwpo...
lNocTaB ix cBOIM O4HOKNACHUKaM/OQHOKNACHULAM.
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SKE
3HAYEHHA BOAU
HA 3EMNI

Boda — odHe 3 e2onosHux bazamcme 3emni. Came y 600i 3'seunucs
nepuwi opaaHismu. Boda — eaxxnueuti NOMIYHUK MOOUHU. Piykamu, MopsiMu
ma okeaHaMu repeeso3simb 8aHMaXi ma nacaxupie. Body eukopucmosy-
romsb y cinbcbKoMy 2ocriodapcmesi, Ha 3agodax i habpukax. Ha zidpoenek-
mpocmaHuisix supobrisitoms enekmpuky. [ns moduHu eoda € HaluiHHIWUM
rpupoOHUM bazamcmeom.

° °

q fAxe 3HaueHHA BOAM AJA pocauH i TBapuH. Boma Bimi-
rpae BaKJIMBY POJIb Y KUTTI opramismiB. I[iga G6araTbox poc-

JUH 1 TBapuH BOHA € MiclieM IiCHYBaHH#A, [OKepejoM IxKi 1
KucHo. CaMi opramisaMm TeK MICTATH BEJNKY KiJbKiCThL BOIU.

PocavHu omep:KyoTh 3 I'PYHTY MiHepaJibHI COJIi y BUTJIAIL
BOJHUX PO3UMHiIB. 3a JOIOMOTI'0OI0 BOAM HMIKiAJMBi Ta HEIOTPiOHI
PeYOBUHHN BUBOLATHCA 3 OPraHisaMiB. 3a AOIOMOTIOI0 BOAM Ha-
OpAKATh Ta IPOPOCTAIOTHL HACIHMHM, POCIUHU 30iJbIIVIOTHCS
B po3Mipax, HaJIMBAIOThCSA COKOBUTI IJIOIU.

Y3UMKY pOCJANHN, BKPUTI CHirom, He BUMEP3ai0Th, a Y BOJO-
Max, BKPUTUX JILOJOM, 30epira€cTbCca *KUTTS.

MoJsiogi TBapuHM TOTAaHO MepPeHOCATh HecTawy Bonau. lasa
MIPaBUJIBHOTO PO3BUTKY Ta 3POCTAHHA IXHBOMY OpPradiamy IIo-
TPiOHO OisbIIle BOAM, HiK JOPOCJIHNM TBapMHaAM. 3a HecTaui BOIu
3MEHITYEThCA IXHA aKTUBHICTh i KPpoBoOOir. TBapuHa MoXKe IIO-
yaTH MeHIIle B;KUBATHU 1K1, 110 II03HAYAETHCS Ha IIPOIleCi POCTy.

@ Hasegu npuknaan pocnuH i TBapuviH, SKi MeLlKaloTb Y BoAoNMax TBOET

MiCLIeBOCTI.

(=] 5 [m]
MpoBeaun JocnigkKeHHNA: BUBYEHHSA BMNSIMBY BONIOFOEMHOCTI
I'PYHTY Ha CTaH pocnuH. 3pobu BUCHOBOK. [=]H:

q fAxe 3HaYeHHA BOAM Y JKHUTTI drogumHu. Boma morTpibHa
aoauHi. BorHa craHoBuTh mpubamsuo 2/3 macu ii tima. Tomy
TaK BaKJIMBO IIOAHS BUIIMBATH 2—3 J YNUCTOI IIMTHOI BOXU.
Bonma momomarae mepepo0JisTHU XKy Ha e€Hepriio, MOJIINIIye 3a-
CBOIOBAHICTh IIOKMBHUX PEYOBUH, JOIIOMAra€ peryJaloBaTH
TeMIlepaTypy TijJla i KOHTpPOJIIOBATH BJacHy Macy. Boma mpu-
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CKOpPIOE BUBENEHHA MIKiAJIUBUX PEeUYOBUH 3 opramiamy. Boma i
JIOAVHA HEepO3PpUBHO IIOB’sA3aHi ogHe 3 ogHUM. bes Bogu Jronu
IIPOCTO He BUXKMJIU O.

d fAxe 3HaYeHHA BOAM y MOOYTi Ta rocmogapcChKiud Misdib-
HOCTi JrommHM. BaXJIumBy poJb Bojga Bifirpae y moOyTi Ta
rocrofapchkii misambHocTi giopuau. IIlo6 He xBopiTH, JOAWHI
IMIOTPiIOHO IIiATPMMYBATH CBOE Tijo y umcroTri. Maiiyke KOTHY
CTpaBy HE MOJKHA IIPUI'OTYBaTH 0e3 BHUKOPHUCTAHHS BOIU.

Ha ski Buau misnbHOCTI TBOS poAuHa BUTpadvae Hanbinbwwe sogn?
PoarngaHb giarpamy «ButpaTtun Bogm y nobyTi» (man. 126). Ak moxHa
3MeHLWnTn BogocnoxmneaHHa? Lo ana uyboro pobutb TBOSA CiM'A?

OcobwucrTa ririeHa

MpaHHs

3nuBaHHS y TyaneTi

MwuTTa nocygy Ta NnpubupaHHs
MpuroTyBaHHS iXi

IHwe

Mau. 126. Burpatu Boau y mooOyTi

CknagiTb npaBuna, 40TPMMaHHS SIKUX JOMOMOXEe 3MEHLUUTY BUTpaTK
BOAM y NoOyTi.

3 piuok JrogmHa Oepe BOAY IJs IIMTTA Ta IIOJUBY POCJINH.
BukopucToBye Boay IPUPOSHUX BOJOUM JJIs1 BUJIOBY pubu, pos-
BelleHHA BomoIlliaBHOI mTuili. Ilo piukax BOZHUM TPaAHCIOPTOM
IIepeBO3ATh BaHTaKi Ta nmacaskupiB. Ha piukax OyayooTe rigpo-
€JIeKTPOCTaHIIil, AKi BUPOOJIAIOTH €JIEKTPOEHEPriio, IO CIIPUAE
3MEHIIIeHHIO BUJIOOYTKY MAJUBHUX KOPUCHUX KOMAJIWH.

q Yomy Boma moTpedye€ OXOPOHHM. YHACJiOK TOCIIOZapChbKOlL
JisIIBHOCTI JIIOAWHU y CBITi 3MEHHIVIOTHCS 3alacyu IPiCHOI BoAwH,
Mijie Ta 3abpynHioeThca Oarato BomouMm. IIlopoKy y Boami
00’ekTU TIOTpAaILIsAe 0e3siu INKiIJIMBUX W OTPYHHUX PEUYOBUH:
CTiuHi BOAM 3 IOJIiB i TBApMHHUIBKUX (pepM, 1IoOyTOBE CMiTTH,
Hadpra Ta Haprompoxmykru. Criuma Boma — Bozja, IO YTBOPHU-
Jlacsi B IPOIIECi rocrmomapchbKoi i moOyToBOi IisJBHOCTI.

IIam’araii, ogHa ToHHA HadTU 3a0pyaHIOoe 12 KB. KM IIO-
BepxHi CBiTOBOrO OKeany!
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* D PIOOI™D OB KT

3ABPYOAHEHHA MOPIB | OKEAHIB HA®TONMPOAYKTAMMU

Hadpta cnytye 30BHiL-
Hin  MNOKPMB  TBapWH
(nip’a, wepcTb, nycka),
oBMmexXye pyxoBy aKTUB-
HIiCTb

[MHe TBapuHHUI CBIT

MHyTb apibHi  opra-
Hi3Mu, puba Ta Ti, XTO
HUMW XMBNSATLCA

HadgToBa nnsama 3men-
LLUye BMICT KUCHIO Y BO|

3arnbenb MeLlKaHL,iB
OKeaHy, OTPYEHHS fto-
Oen, 9Ki crnoXxuBanu
Ui MopenpoayKTu

OTpyeHHs1 TBapWHHOIO
CBITY HadTonpoayk-
Tamu

@ Cknagitb 3BepHEHHSA abo HamannTe 3HaK Bif iIMEHI MeLLKaHLiB BO-
AONMU, Yy IKOMY BOHM 6 3aknukanu nogen BUKOPUCTOBYBaTU BOAY
owaanmeo.

3ano0irTu 3a0pyIHEHHIO BOJOMM HAacTh 3MOTY OYAiBHUIITBO
OUMCHHUX CIOPYJ Ha BUPOOHUIITBAX. Boay, sSKy BHUKOPHCTOBY-
I0Th, OYMNIIAIOTH BiJ INKIAJIMBUX MTOMIIIOK, OXOJIOMMKYIOTH i
3HOBY CIIPSIMOBYIOTH Ha IIOTPeOM TOro K BUPOOHUITBA.

d XTOo Taki camitapu BomouM. BakamBa poJib B OUMIIIEHHI
BOAM HAJEXKUTHh JOeAKUM pocauHaMm (maj. 127) i TBapuHaM
(man. 128) — Tak 3BaHHMM caHiTapaM BOJOWM, KUBUM
dinsTpam.

JIBOCTYJIKOBI MOJIIOCKY HPOIiAKYIOTh BOJIY Uepe3 CBOE TiJo,
TaKUM YUHOM (PiabTpyioun ii. AKTMBHO MOIZalOTh BOJOPOCTi
Ta iHIITY POCJAMHHICTL TOBCTOJIO0, KOPOI, Oiimii amMyp, IIyKa,
cylak.
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ToscTo0s100

Binmuit amyp

Maun. 128. TBapuuu — oumnIyBaui Bogu
Yci npupoaHi BogoiiMu MalOTh 3JaTHICTH 1O CAMOOUHUIIEHH,

110 CIIpUsAE BUAAJEHHIO 3 BOAM 3a0pyAHIOBAUiB i MOBEepHEHHIO il
0 IoIepegHbOro umcroro cramy. OpraHismMm 3asBuUYail JErKo
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BIIOPAIOTHhCS 3 OUUIIEHHSIM BOAU. AJie KOJIN Y BOLOUMY HAIXO-
IUTH OysKe OaraTto IIKiZJIMBUX PEUYOBMH, TMHYTH CaMi «CaHi-
Tapu». ToMy TBO€ 3aBAaHHS — 3amo0irTu 3a0pyaHEeHHIO Xoda 0
TUX BOJOMM, IIOPAMN 3 AKMMU THU JKUBEIII.

O Bbnn3bko OBOX MiNIbMOHIB MOPCbKMX NTaxiB i 4eCATb TUCHAY CCaBLUIB
MHYTb LLOPOKY Yepes CKNHYTI Y MOope Biaxoau.

CtBOpITb Nendyk (OykneT) «AKi pOCNMHM | TBAPMHU OYULLIAKOTL BOAY».

O Boga € mxepeiioM XUTTHA, K IJS POCJINH 1 TBApHUH, TaK i
IJIs JTIOOVHI.

O BepexxHe cTaBJIeHHA 10 BOAY — 3aBJaHHS KOMXHOTO.

O Veci npuponHi BogHI 00’€KTH 3JaTHI 0 CAMOOYMUINIEHHA.

1. lWo Baxnueiwe: cyxoain 41 Boga?

2. [loBean Wwo Boga — HaWLiHHIWa | He3aMiHHa peYyoBMHA Ha
3emni.

3. MNMpoeeau pocnig. MNMopiBHAM BNACTUBOCTI I'PYHTY, MICKY i
Topdy BOMpaTtuK 1 ytpumyBaTtu Bogy. 3pobu BUCHOBOK.

4. lMigroTyn npeseHTauito Ta KOPOTKMM BUCTYN Ha OfdHy i3 Tem: «Ponb
BOAM Ha nnaHeTi 3emnsy»; « Ak Mos cim’a Bepexe Bogy?».

5. Obepw BapiaHT, k1A BiANOBIAAE TBOIM BiAYYTTSIM i emMoLuigM Hanpu-
KiHLi YpOKY.

A He Bce 3po3ymis/-na, 6yno cknagHo.

B Yce 3posymiB/-na, ane € 3anutaHHsa, Hag SSiKUMK NOTPIGHO nonpauto-
BaTU.

B Yce sunwno! Cnogobanocsa! Moxy 4ONOMOITH iHLINM.

. 124



BNACTUBOCTI MAE
NOBITPA

Hawa 3emnss omodyeHa nosimpsiHoto OB60/IOHKOK — ammocgheporo.
lMosimps 3arnoeHEe 8eckb 8inbHUL Mpocmip. BoHO € y 800i U Ha cyxodori, 3a
6opmom nimaka ma y anubokil waxmi, y rpyHmi U 'y 2ipcbKux rnopoodax,
y pi3HUX npedmemax U y pocruHax. [osimpsi € y mini TroOUHU | M8apUuH.

o
q Cymimmio AKuX rasiB € moBiTps.

PosrnaHbTe KapTUHY YKpaiHCLKOI
@ XyOOXHUUi-KMBONUculi,  npode-

COPKW, OINCHOI YneHKnHi Akagemil
MUCTEUTB YKpalHu, naypeatku Hauio-
HanbHOI npemii YkpaiHu imeHi Tapaca
LLes4veHka, Mepos YkpaiHu TeTaHn AGnor-
cbkoi «Cixke nosiTpsa» (Man. 129). Ninbe-
piTb  sIKOMOra Oinblle NPUKMETHUKIB,
AKUMU MOXHa NOro onucartu.

Mpuragan, i3 4oro cknagaeTbcs

noBiTpA.
Ckian moBiTpsA BUBYAU IIIE Y Mau. 129.
18 crouiTTi, KoM XiMiKu HaBYM- «CBisxe moBiTps»,
Jucs 30upaTy rasu i IPOBOAUTHU 3 Tersina f6nonCHKA

HuMU pocuaigm (masa. 130).

Cnpobyn i TM npoBecTn Takunm gocnig abo nepernsiHb
noro 3a QR-kogom. CamocTiiHO 3pobu BMCHOBOK NpO
BMICT KMCHIO Y NOBITPI.

Ilizgimie OyJ0 BCTaHOBJEHO,
110 OiJIBIITY YaCTHHY IIOBiTPSA cTa-
HOBUTH a3om (3 rpelnbKoi — 0es-
JKUTTEBUM). VYueHI pamu Momy
TaKy Ha3By TOMY, IIO Ha BiAMiHY
BiJ KHCHIO, a30T He Oepe ydacTi y
nporeci fuxaHHA. ¥ IOBITPI KH-
ceHb HiIOM «posOaBJIeHHUII» as3o-
TOM.




3a piarpamoto (man. 131) 3’acyn, ki we
@ rasv BXoAdaTb 4O CKragy nosiTps.

m A3oT m KnceHb
= Byrnekucnuin rasz =m IHWI rasm

IloBiTpa — me cywmim rasis, mo
CKJany AKOI'o0 BXOAATH: a30T, KU- Maxn. 131. Ckaan
CeHb, BYTJIEKUCJIUU Tas. IIOBITPA

Y moBiTpi TakKoK MiCTUTHCA BOJAHA IMapa Ta Pi3HI TBepmi
JTOMIITKU: MWUJ, KPUCTAJIUKMU JbOAY, MOPCBKOI coJii, caka,
IOIiJI TOIIO.

[lo 3apompxkeHHs XuTTa Ha 3emni cknag nosiTpa OyB He TakuMm, SK

HWHI. Y HbOMY 30BCiM He Byno kucHio. MikpockoniyHi uiaHobakTepii

(CMHBO-3€erneHi BOOOPOCTi) NPOTAroM MIflbWOHIB POKIB HaNOBHIOBaNu
noBITPSA KMCHEM. BOHM CTBOPUNW YMOBW ANS XUTTS POCIIWH, TBAPWH i Mo-
AvHn. Tenep 3anacu KUCHIO B MOBITPI NOMOBHIOWTL 3eMNeHi pOCnvHN — Ha-
3eMHi 1 BOOHI.

MopiBHan giarpamm (man. 132). Yn 3MmiHOETLCA cknag NoBiTps, Ake
MU BUOMXAEMO? FKi BUCHOBKM MOXHa 3p0BUTHN Ha OCHOBI aHanisy no-
AaHoi iHpopmauii?

m A3oT

m KuceHb

= Byrnekncnun
ras

Max 132. A. Ckaan moBiTpda, Ake Mmu Bauxaemo. b. Ckiazg
IOBIiTPs, AKEe MU BULUXAEMO

g LWoaHs gopocna nognHa Bamxae 6nmsbko 14 kr (12 000 n) nositps.
ABTOMOGINi cnoxmBatoTb Habarato OinbLue MOBITPs, HiX Noan, cna-

NIOKOYN MOro Yy CBOIX ABUMyHax.

30iabIlIeHHA KiJbKOCTiI BYIJIEKHCJOTO Ta3dy y HOBiTpi, sKe
MU BUANXAEMO, MOKHAa IIePeBipUTH HA IPOCTOMY AOCJii.

@ BisbMn CKNsSIHKY 3 BanHAHOK BOAOH i Yepes CKhsHy Tpyoky 3pobu
Kinbka Bnauxie y Bogy. BanHsHa Boga y cknsHui nomyTHie. Lle € cBia-
YeHHAM TOro, WO Yy BUANXYBAHOMY MOBITPi 6araTo ByrneKkuncrnoro raay.
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CMOXMBAHHS KUCHIO MO0 KiNbKiCTb HEe 3MeHLLyeTbea? Lo moxe Bnnu-

. MogymanTe, WO € QpKeperiom KUCHO Ha 3emni. Yomy 3a 3Ha4HOro
5 HYTM Ha 3MiHYy ra3oBOro ckragy nosiTpsa?

q Axi BIacTHMBOCTI Ma€ MOBiTPA.

HasBwu Ti BNacTMBOCTI NOBITPA, 3 AKMMWN TU 3HaNOMMBCHA/-Nnaca y no-
YaTKOBIM LLKONI.

lMoknaau Ha Tepe3n ABa M’a4i — oguH 6e3 NoBiTps, a Apyrun — Haka-
YaHui NosiTpSAM. [NopiBHAN | 3p06U BUCHOBOK.

@ Un mae nositTps macy? lNepekoHancs, npoBiBWIM AOCNi4 3 M'A4YEM.

IToBiTpsa caa6o mpoBoauTh Temiao. CoHAYHE IPOMiHHA, IIPO-
XOIsYM KPi3hb UMCTe IIPO30Pe MOBiTPs, MaliyKe He HarpiBae 1moro,
a HarpiBae 3eMHY HNOBEPXHIO i Bci mpeameru Ha Hifi. IloBiTpa
HarpiBaeThbCs BiJ HaArpiToli coHIleM IIOoBepxHi 3emui. Tomy Te-
ILTiIIe IOBiTpA — Oijisg 3eMHOI IIOBEepPXHi, a 3 HiAHATTAM yropy
BOHO OXOJIOAKYETHCA.

HarpiBatouuch, mOBIiTPA PO3MIUPAETHCA, CTAE MEHII IIiJIb-
HUM, a TOMY JIeTKUM. TeIje JierKe IIOBIiTpPA IIigHiMaeThbcs
Bropy — BimOyBaeThcsa Bucxigamii pyx (1). XosomHe mOBiTpA
OiJIbII IITiJIbHE i BaXKKe, TOMY BOHO OIIYCKAETHCSA — BifOyBaeThCs
Hu3Xigauit pyx (2) (max. 133).

2)

@

Mau. 133.
HarpiBauusa
i mepemimnieHHA
moBiTpA

@ Cnpobyn HagyT NoBITPsHY KyrbKy. CTUCHKU 1T pykamu i BignycTu.
BoHa BigHOBUTL CBOIO (hopMmy.

Ot:xe, IOBITPSA IPOABJISE MPYKHI BJIACTUBOCTI.

q A aoaM BUKOPHCTOBYIOTHh BJIACTHUBOCTI MOBITPA y IIO-
BCAKIeHHOMY KuTTi. Te, m1o Temnae moBiTpA mimiiMaeTbcs
BIropy, Jiloau gaBHO moMmitmau. Ileprri moBiTpsHI KyJi Hamo-
BHIOBAJIX caMe TeIJIUM HOBITpAM (ZMMOM Bij O6araTTts).
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IloBiTpsi, K i Bci rasm, mMoKHa cTucHyTu. Iligm Beamkum
THCKOM MOJIEKYJIM ra3iB 30JMKYIOThCSI OgHe 3 ogHUM. Koau Tu
HaKa4yeIl BeJOCUNeqHY IMNHY, TO IIOBITPA MiJl THCKOM CTHUCKA-
eTbed. TyT MOMKHA IIOMITHUTHU, 1110 IMOBITPSA CTA€ MPYKHUM: IITNHA
3 IIOBIiTpAM IIicjd HaTHCKaHHS Ha Hel, IIOBepTae€ IIOIepenHIO
dopmy. Ta i1 mparmomUYm HACOCOM JOBOAUTHCS AOJATU IMPYIK-
HiCTh TOBiTPsA. 3aBAAKU I[ili BJIACTUBOCTI IIOBIiTPsS 3aCTOCOBY-
IOTh He TiJIbKU y HINHAX, a ¥ Yy COOPTUBHUX M AYax, aBTOMO-
OimbHMX rajabMax ToIno. CTuCHeHe MOBIiTPsS 3a3BUUAN IIOMiIla-
I0OThL y 0aJloHM, AKi BomoJsiasm 0epyTh i3 co0oio iz Boxy. 3a-
BASKM IIbOMY BOHU MOXKYTH JUXATH IIiJ BOJOIO.

PoarnaHb 306paxeHHs Ha MantoHky 134. lMosicHu, siKi BMacTUBOCTI
NOBITPS BOHWM AEMOHCTPYHOTh.

¥

Maug. 134. BiactuBocTi mmoBiTpsa

@ KOPOTKO MPO FOMOBHE

O IloBiTpa — me cymim rasis, [0 CKJaLy AKOI BXOIATh:
a30T, KICeHb, BYTJIEKUCJINN Tas.

O TloBiTps Mae Macy, IOraHO IIPOBOAUTH TEILJIO, IIPOSBJIIE
IpPYysKHi BJIACTUBOCTI, IIiJf 4yac HarpiBaHHA PO3IINPIOETHCH, a Hif
Yyac OXOJIOMKEeHHS — CTHCKAEThCA.

1. Aki rasu BxogsaTb 4O cknagy nosiTpa?
2. AK 3MIHIOETbCA CKNag NoBiTps Nig Yac guxaHHA?
3. lNoBiTps, ke MICTUTb BENUKY KiNbKiCTb BYrnekuc-

noro rasy, € WKignMenuMm ansa guxanHs. Nogyman, xTo nig- EIJ@EI
TPUMy€E NPUPOAHY piBHOBAry y ckrnagi nositps. T E At
4. Tomipkyir, YHOMY B3UMKY MU BASAraeMO LLy6u i nyxoBi i'El
KypTKU? ‘
5. Cnpobyi yooma npoBecTu (3a Bubopom) oguH 3 go- [ocnign
cnigis. 3pobwu BigNOBIAHWIA BUCHOBOK. 3 NoBITPSM A

6. OuiHn cBoto poboTy Ha ypouli.
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SIKOIO BYBAE
NOTOAA

L1JoOHS KOXXHO20/KOXHY 3 Hac uikasums, sikoto 6yde rnozoda. Adxe 80Ha
gnnueae Ha Haw Hacmpit, subip odsiey ma eHOCUMb KOpekmueu y Hawi
rnnaHu. Y coHsiqHy, 6e3simpsiHy no2ody MOXHa rnoepamu 3 M'si4em, rnokama-
mucs Ha serniocunedi, ckelimbopdi abo dornomoemu bambekam Ha rpucadub-
HIU OinsiHUj. Y He2o0y — niaHu 3MiHIMbCS.
® °

d IIlo Take moroma. CTapoc/iOB’THCHKE CJIOBO «IIOTOAA» IIO-

XOAUTH BiJ cjoBa «rom», TOOTO Te, IO IIOBTOPIOETHCS
IITOPOKY.

Iloroma — cTaH HM)KHBOTO IIapy aTMocdepu y IIeBHOMY
MicIii Ta y IeBHUI yac.

Jlronu 3maBHA I[iKABUJINCA IIOTOH0I0. AIKe Bif Hel 3a/IeKUTh
i Bpokaii, i BuyoB pubu, i cBoeUuacHe AOCTaBJIEHHS BAHTAXKY, i
moxix y Jic 3a rpubamu, i craH 340poB’d JIOAUHH, i, 3BUYANHO,
Hain HacTpiii. Tomy crocTepekeHHs 3a IIOT0J0I0 Ta il MPOTHO-
3yBaHHA iCHY€ CTiJIbKU, CKiJIbKU iCHYE JIIOJICTBO.

MpounTanm i NOACHU, K TM PO3yMiELl CnoBa aHriNCbLKOro NUCbMeEH-
Huka [xoHa PackiHa. Aky norogy nontobnsaew tm? Yomy?
«CoHue padye, dowuk ocseixae, eimep 6adbopumb, CHie Haro8HE
cepue secernowamu: He bysae nozaHoi No2odu, a € MiribKu pisHo8uUOU Xopo-
woi».

@ MinGepun NPUKMETHUKK, AKUMI MOXKHA OnucaT noroay.

ﬂ e mu orpumyemo ingopmaniro npo nmoroxy. IlokasHuKM;

IIOTOAY MOMKYTh 3MiHIOBATHCSA YIPOJOBMK MHs, TOAMHM i HABITH
yepe3 OeKiJbKa XBUJUH. TaKOoMX BOHU PIiBHATLCA Y PIBHUX
Micsax. Yci NOKasHMKU MiXX CcO0OI0 TICHO B3aeMOIIOB’s3aHi.
3MiHM Toroau BimOyBalOTHCSA JHUINlE y HUMKHBOMY IIapi IIOBi-
TPAHOI OOOJIOHKH.

ITocTiiiHi cmocTepe:keHHA 3a IIOTOM0I0 BEAyTh Ha Memeopo-
JOZIYHUX CMAHUiAX, K1 poa3TallloBaHi II0 BCifi 3eMHiNl Ky.JIi.
Orpumani gaHi JomoMaraioTh YUeHUM CKJIAJAATU NPOZHO3 N0200U
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(mepenbauenus). ¥ Oyab-AKY HOTroAy KOMKHI TPU TOOAUHU CUHON-
MUKU TPOBOIATH CIIOCTEPEKEHHS, 3alUCYIOTh MOKA3HUKU Pi3-
HOMAHITHIX METEOPOJIOTIUHMX IIPUJIAiB.

Ckopuctanca cantom Rp5.ua i gisHancs, sika noroga 6yae CboroaHi

nicna ypokie (015:00 rog) y TBOEMY HaceneHoMy MyHKTi. 3anuwm

oTpuUMaHy iHpopmaLito B KaneHaap noroay. Lli aaHi € nokasHukamu,
SAKUMU XapakTepuayroTb norogy. 3'aCym, UM He 3MIHATLCSA NOKa3HWKM NOoroam
0 21:00 rog.

1106 raubIIe 3pO3yMiTH «KYXHIO IIOTOAU» , BUKOPHUCTOBYIOTh
cyuacHe oOsagHauHsa (Maua. 135).

Mereosonn Meteoposoriuauit HaykoBo-gmocirigHe M ryunnit
paziojiokaTop CYJIHO CYIIyTHUK

Maun. 135. CyuacHe obGsagHAHHS AJIA TPOTHO3YBAHHSA IIOTOIU

1. O3Hanomcst 3 MeTeopOosoriYHMMKN NpunagaMmm, SIKUMU KOPUCTY-
toTbCcA MeTeoponoru (man. 136).

NoKpuBY

- :_‘TepmomeTp— —4 . Onanomip - . CHiroBa perika —
‘ BUMIpIOE BUMIpLOE

. *  Temnepatypy KinbKiCTb BMMCIE:(r)gBZMrgOTy
o noBiTpA onapis

1 BapomeTp-aHepois —
BUMIpPIOE X

aTMOCKEPHUA  priorep — BUHaYAE
. VICK HaMpPAMOK i LWBMAKICTb

BITPY i 8
i
/ | | m
lMcuxpometp —
BU3Ha4ae ] Lt

J BOMOMCTb g |

Maxn. 136. MeTreopoJioriuai nmpuiagmu

.II- i
| e B - r%
wd N R R R R
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2. Haseu Buan onagi., ki T06i goBogunocsa cnocrtepiratu. inbepu
BiANOBIAHNW YMOBHUI 3HaK.

S RN — VA

q g yoro morpiOHMM mporHo3 moroau. CrocTeperkeHHA
3a IIOTOJOI0 IIOTPiIOHI y HOBCAKAEHHOMY JKHTTI Ta Irocmomap-
CbKill missmbHOCTiI gioguHu. IIporHos moroam BaKJIMBUN O
3abe3reueHHA Oe3lmeKM PyXy IOTATIB, aBTOMOOiJIiB, Kopabiis,
IIOJILOTIB aBiaTpPaHCIOPTY, OJIsI IIPOBEJEHHA IIOCIBHUX poOiT i
TIOIIepePKeHHsa IIPO HeOesIleuHi IIOrofgHi sABUINA, TaKi AK 3a-
MOPO3KHU, T'paj, 3JIUBU, yparaHu TOIIO.

Axi HebesneuHi npupodHi ABMWwa gosoaunoca Tobi cnocTepiratn y
CBOI MicLEeBOCTi?

MicieBi meTeocTanIlii BiciMm pasiB Ha o0y 3HiMaloOTh MOKAa3-
HUKU 3 MEeTeOoIIPMJIALiB i ImepemarmTh IIi gaHi B oOJyiacHL rigpo-
MeTIeHTPpHu Ta YKpriapomerieHTp (M. Kuis).

IIporuosu moroau 6a3yiOThCSA HA PEryJaAPHUX CIIOCTEPEKeH-
HAX yCiX MeTeOopoJIOTIUHMX CTaHIiM mjaaHeTH. Y CBiTi IX icHYye
nouan 10 Tucduy.

AKLIo TV Xo4eLl aisHaTucA, ska noroaa byae sastpa, npo-  [El[aE]
BeAy NPOCTUI eKCrepuMeHT. [nsi uboro CTBOpM npunap — EEfsf
HGapomeTp. YBaXKHO CriiKyn 3a Oro poboTol BMPOAOBX  [w]
ekcnepumeHTa. [MosiCHU, sK BiH npautoe.

@ Ipa «XT0 Ginblex». CknagiTe cnUcok cdep NACLKOT AisiNbHOCTI, po-
0oTa sKMX 3anexuTb Big norogu.

w Arx arogu mepembavaaum moroay. 3IaBHA YKpaiHCBKUMI
HapoJ, BU3HAUaB IIOTOMY, CIIOCTepiraroum 3a HeOeCHUMU CBiTHU-
JaMM, CTHUX1AMM, POCJMHaAMM, IIOBEIIHKOIO TBapuH. YCi mIpu-
KMETU MOKHa MOMiJIUTU Ha AOBMOCTPOKOBI i KOPOTKOCTPOKOBI.
IToBrocTpOKOBi maBaJii IIPOTrHO3 Ha OKpeMi mopu pokry. Kopor-
KOCTPOKOBlI HapoJHI NPUKMETH [AaBaju 3MOT'Y MIPOrHO3yBaTu
rmoroay Ha HanOmm:kumii dvac. MwuciauBIi, opieHTyHOUHUCh Ha
IPUKMETHU, BUPIIIyBaJu — HTU YM HI Ha MOJIIOBaHHSA, IIONO-
POKHI 3HAJM — BapTO UM Hi BUPYIIATU y JajieKy IIyTh.
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IlepenbaveHHsa moroau TiJIbKM 3a OHiI€I0 UM ABOMAa Miciie-
BUMU O3HaAKaMu HeHafiliHe. [{ominbHO 3icTaBUTU KiJabKa IIPU-
KMeT BOJHOYAC.

@ CnocTtepiran 3a norogoto. NpoynTtanm HapogHi NpUKMETH Ta cnpobyn
X NepeBipUTn.

O 3nma ManocCHiKHa — NiTo NOCYyLUNUBE.
O B3uMKy Cyxo 11 XOnOAHO — BIIITKY CYXO 1 XapKo.

0 OpHe i3 HanGinNbLW COHAYHMX MicUub Ha nnaHeTi — ue Meptese mope.
TyT npnbnunaHo 330 COHSAYHUX OHIB Ha Pik!

O Iloroma — cTaH HUMKHBLOTO IIIapy aTMoc(epu y IIeBHOMY
Micmi Ta y meBHHI yac.

O CnocrepeskeHHS 3a IOrOL0I0 BeAyTh HA METEOPOJIOriuyHUX
CTaHIiAX 3a JOIIOMOTOI0 METEOPOJIOTIUHMX IIPHJIAJiB — TEPMO-
MeTpa, IICHXpoMeTpa, OapomeTpa-aHepoiza, (Jorepa, omamo-
Mipa, CHiroMmipHOI peiKu.

1. Wo Take noroga? Komy i ans 4oro noTpibHi nporHo3un noroan?

2. [ns yoro noTtpibHi meTeoponorivHi npunagm? PoskaxiTb, K HAMK KO-
pucTyBaTtucs.

3. Cknagu Tpu 3anuTaHHs Ha Temy «[lloroga Ta
11 BNAIMB Ha 340poB’a noguHuy». NMposean onuty- =% =]
BaHHA cepep 6nnsbknx i apysiB. 3pobu BUCHOBOK.

4. Mpountan crtartio Jlogmunu CynpyHEHKO Bona O]
«Bopa 3 MoBiTps» Ta AisHalics, Ak yTBOploeTbes 3 MOBITPA P
poca.

5. Begu cnoctepexeHHs 3a NOroAo BNPOAOBXK TUXHA Ta pobu 3anncu
y WoaeHHUKyY. MNopiBHAM OTpUMaHi pesyrnbTaTi CNOCTEPEXEHHST 3 METEOPO-
NoriYHMMK nporHo3amm. 3pobu BUCHOBOK.

6. Lo HoBoro i kopucHoro Tu AisHascs/-naca? Yn moxe ue 3Hagobu-
Tmca To6i y XkuTTi? MNMpoaosx peyveHHs: Cb0200HI Ha ypoui s ... , 5 cmapas-
csal-nacs ... , MeHi mrompibHo ...
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UM MICTUTLCA
NOBITPA Y F'PYHTLI.
AKI € HEBE3NEYHI

NPUPOAHI SABMLLA

lNosimps — ue saxnusul KOMMIOHeHmM rpupodu, skull eidiepae eeruKky
porb y xummedisnibHOCMI OpaaHi3Mie, Wo Hacensome Hawy rnnaHemy. [ns
Xumms meapuH nompibHe nosimps, sike micmumbe OOCMamHIO KirlbKicmb
KucHr0. He mMeHw eaxnueum Orisi meapuH, siKi Xueymb y IpyHmi, € cknao
rpyHmogozo rnosimpsi. Cripobyemo 3'sicysamu, wio 8xo0ums 00 cKkrady rpyH-
moeo2o rnosimps.
® °

d Illo Take rpyHTOBe MOBITPA. ¥ T'PYHTI MiXK IpygouyKaMu
i gpiOHMMM YacTHHKAMM MICTATBHCS MaJIeHbKi mopu, SKi 3aIlo-
BHeH1 moBiTpaMm. Ile rpyrTOBe mosiTp4.

I'pyHTOBe MOBIiTPS — Ile CyMiIll rasiB, yacTMHA AKUX IIO-
TPAILJIAE Y IPYHT 3 IIOBITPAHOI 000JIOHKY, a YaCTUHA YTBOPIO-
€TbCA Y T'PYHTI.

KinbKicTh moBiTpsa y I'PYHTI 3aJIeKUTh Bif po3Mipy mop Ta
BOJIOTOCTi TI'PYyHTY. 3i 30iJbIII€HHAM BOJOTOCTi BOJA IIOUMHAE
BUTICHATH I'PYHTOBE IIOBiTpPs, IO HPU3BOAUTH OO 3MEHIIIEHHS
roro y rpyHri. KigbKicTs i cKJIag I'PYHTOBOTO IIOBiTPSA BILJIMBA-
IOTH Ha PO3BUTOK 1 KUTTEMIAJBHICTD POCIMH i MiKpoopraHis-
MiB.

q Ilfo BXOAMTH 40 CKJAgy IPyHTOBOro moBiTpsa. IpyHTOBe
IIOBITPS 3a CBOIM ra3OoBUM CKJIQJOM 3HAUHO BiJpidHAETHCA Bif

CKJIaLy aTMoc(hepHOro moBiTps.

3a mantoHkoM 137 nopiBHAK cknag NoBiTPSHOT OOOMOHKK | IPyHTO-
BOrO MNOBITPsl. 3po0u BUCHOBOK.

@ [Mpuragawn i nosTOPK Aocnig, NPOBEAEHN Y MOYATKOBUX Kracax, AKun
AOBOANTb HAsABHICTb Yy I'PYyHTI NOBITPS. 3amanton CBOI crnocTepe-

XXEeHHA.

I pyHTOBe HOBITPA CKJIALAETHCA 3 a30Ty, KUCHIO, BYTJIEKUC-
JIOTO Ta3y Ta iHIIuX rasis.
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*H PO ™D OPLT

ATMOCO®EPHE MNOBITPA 'PYHTOBE NOBITPA

m A3soT

m KuceHb

m Byrnekucnwui ras
IHWIi ra3m

Maun. 137. Crkyian arMmocdepHOro i I'pyHTOBOTO MMOBiTPs

[MpounTan TeKCT i 3anoBHU Tabnuuto y 3oWwnTi. BKkaxu 3Ha4eHHs ene-
MEHTIB 'PYHTOBOrO MOBITPS 4S5 OpraHiamis.

A3BoT, AKUI MiCTUTBCA y I'PYHTOBOMY MOBiTpPi, mOTPiOHMI
pocamHaM AJIsI HOPMAaJbHOTO POCTY i PO3BUTKY. AJie B ra3ormo-
Ii0HOMY cTaHi asoT Mail)Ke He 3aCBOIOETHCA POCIAMHAMU. Y
I'PYHTI € 6aKTepii, AKi MOKYTb 3aCBOIOBATH a30T IIPSIMO 3 I'DYH-
TOBOT'O IIOBITPsA i MepeTBOPIOBATH Ha PEYOBUHMU, JOCTYIIHI poc-
anHaMm. Taxky pob6oTy B I'PYHTiI BUKOHYIOTH OakTepii, AKi Ku-
BYTh Ha KOPEHAX NeIKNX POCJWH, HAIPUKJIAI TOPOXYy, KBaCoJIi,
000iB. Came IIi poCIMHH BHUCAIKYIOTH 3 METOIO 30araueHHsa
TPYHTY a30TOM.

Kucens y rpyHTOoBOMY MOBiTpi moTpibeH A miATpUMaHHSA
JKUTTEAIANIBHOCTL OpraHi3MiB, fAKi MeINKawTh y I'PYHTi, AJdA
PO3BBUTKY POCJIUH, CIPUSIE YTBOPEHHIO TYMYCY.

Byriexuciaoro raszy B I'PyHTOBOMY IIOBiTpi HaliOijgbIille Ha-
BecCHi i BIiTKYy. AJZ’Ke IIicis 3MMOBOIO CIIOKOIO B yCiX MeEIIKaH-
I[iB I'PYHTY IIOCUJIIOETHCS AUXAHHI.

@ AK TV gymaell, Ynm MOXKHa roBopuTU NPO Te, Lo JiITO — HAaUCNPUATAN-
BiLLIMI nepiog Y XWUTTi TBApWUH i POCIUH?

IloBiTpa — 1le AysKe BasKJIMBa CKJIaJoBa YacTHHA I'PYHTY.
Bes HBOrO, 0CO6/MBO 063 KUCHIO, IIPUTHIYYIOTHCA POCIUHU,
YIIOBLJIBHIOETHCA PICT KOPiHHA, IOTIPINYETHCA CIOKHUBAHHA
pocJIMHAMU BOJM Ta PO3UMHEHUX Y Hill MiHepaJbHUX PEUOBUH.

q Yomy moBiTpa morpedye oxopoHu. Mirk moBiTpsHOIO 000-
JIOHKOIO i T'DPYHTOBMM IIOBITPSAM MTOCTiliHO BiZOyBaeThCs TIas0-
o6MiH. IPyHT MOKe NMOIVIMHATH 3 HOBITpA INKimausi rasu, aki
BUKUJAIOTh IPOMMCJIOBI MiIPMEMCTBA, CIIPUSIIOUYU OUHUIIIEHHIO
TIOBITpPA.
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PoarnaHe mantoHok 138. 3’acyn, ki Wwe icHyoTb Sxepena 3abpya-
HEeHHSA NoBITPS.

lMosicHn, YoMy KpaiHM HEe MOXYTb CaMOCTIMHO BMPILUNTL Npobnemy
3abpygHEeHHS NoBITPS.

3ABPYOHEHHA MOBITPA

MpupoaHi YNHHUKKU HdianbHicTb NroANHU

NPOMWCOBI
nunoei Bypi nignpuemcTaea
BYNKaHu TpaHcnopT

onarntoBaHHS

Xutna

TicoBi NOXeXi

Mag. 138. 3a0pyaHeHHs IIOBIiTPAHOI 000JOHKHI

OcHOBHI 3a0pyaHIOBAUi MHOBITPA y KUTJIOBUX IIPUMIIIEH-
HAX — IIe IPOAYKTHU I'OPiHHSA rady, Ha AKOMY MU I'OTYEMO iKY,
a TaKo)K OaraTo OymiBeJIbHUX i 03M00JIIOBAJILHIX MaTepiaJis.

Heb6e3nmeuHoo € TakoK TexXHiKa: TeJieBidopu, KOMI IOTEepH,
npuaTepu. IlogimmuTu AKicTh HOBITPA AOomoMaramTh KiMHATHI
POCJIMHIU.

BukopucToBytoun pisHOMaHITHI gyxepena iHopmauil, gosigancs,
SKi KIMHaTHI POCNMHM HaKWKpalle ovuwatoTb NoBiTps. Hassu poc-
NNHK, SIKi OYULLLAIOTb MNOBITPSA TBOr0 HACENEHOrO MYHKTY.

PosrnsHbte cBiTnuUHKM Ha mantoHky 139. lNopisHanTe ix. Cnpobynte

JaTtun M Ha3BMW.
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Maxn. 139

HaBegiTb npuknagn 3abpyaHeHHs NOBITPS rocrogapCbKo Aisirb-

@ HiCTIO noauvHW. HAki BU 3HaeTe [xepena 3abpyaHeHHS NOBITPS Y
BalLOMYy HaceneHomy NyHKTI? [logymanTe, Ak BW i Bawa poauHa
MOXeTe BNINHYTU Ha 36epexxeHHs NOBITPSA YNCTUM.

d IIlo Take HeOe3meuHi MpupomHi ABUIIA. Y OyAb-AKOMY
KYTOUKY 3€eMHOI KyJi JIOAWHI MOXKYTH 3arpoXyBaTu Hebes-

IeYyHi IIPUPOAHI ABUIIA.

Heb6e3neuHni mpupoaHi sBumia — 1e ABUIA IPUPOIH, SIKi mO-
PVIIIYIOTh HOPMAaJbHY KUTTEAIANBHICTh HAaCEJEHH A, CTBOPIOIOTH
3arpo3y OJd 3J0POB’fA, a TaKOK PYUHYIOTH MaTepiajbHi ITiH-
HocTi (OyziBii, TpaHCIIOPTHI 3acobu, cuopyau Toiio) (masa. 140).

IMITopiuro B YKpaini O0yBae mo 150 BumagkiB cTuUXiHUX
SABUII: CHiromajau, CUJbHI AOIi, OXKeJjieni, TYMaHu, pifaline — Ou-
JOBi Oypi, Kpu:kaHi oOMep3aHHs, cCMepUi, yparaHu.

Maun. 140. HeGesneuni npupoaui ABuiia: 1 — yparau;
2 — cuiroman; 3 — TymaH

HaiinmomupeHimuMu cepes CTUXIMHMX ABUN B YKpaiHi €
cuavni Jowi — 3auBu. Haiiuacriie BoHN TpamasooTbea y Kap-
narax i KpuMcbKux ropax.

Cmepu — omHe 3 HaWHeOe3MmeuHINMMX ABuUIl. BiH cymposBo-
IKYETHCA T'PO30I0, AOINEeM, I'PaJoM i, SKIIMO JOCATAE MOBEPXHi
3eMJIi, MalKe 3aBIKAU IPU3BOAUTH A0 3HAUYHUX PYUHYBaHb.
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Ypazanu — 1me BiTep Beamkoi mBUAKOCTi. ByBae ma 06ijb-
mocTi TepuTopil YKpaiHu MalixKe IfopiuHO, udacrtimie Ha [loH-
baci Ta y Kapmarax.

@ Aki TV 3Haew npaBuna NoBefiHKM Nig Yac Hebe3neyHux NPUPOAHNX
aBuLL?

MpuunTanTe TEKCT i CKNaAiTb npasuna Of>40]

@ BeaneqHol NOBeHKY Nig Yac rpoau i By- 7K MOBOAUTHCS 1
pesito. O3HarioMTecs 3 TUM, sik Hapatu /A 1aC TPOsI
NepLLy [OMOMOry noTepninum Big yaapy | 0YPeBio » -
Bnuckasku.

HannowwpeHiwmnmm y cBiTi HanHebe3neyHiWnMn NpupogHUMmN SBK-

0 LWamu €: TPOoMiYHi LUTOpMK, NOBEHI, 3acyxn. Hanbinble notepnaroTb
Big Aii HebesneyHux npupoaHux npouecis Asis, lNiBHiYHa Amepuka i
MiBgeHHa Amepuka.

O IloBiTpa — pAyske BaKIMBA CKJIAf0Ba 4YacTAHA I'PYHTY,
dAKa Bifirpae BasKJIMUBY POJIb y *KUTTI MOro MeNIKaHIIIB i poc-
JIVH.

O V nosiTpsaHiii 000J0HIII YacTO BUHMUKAIOTH HebOesIleuHi
IIPUPOSHI ABUIIA, AKi 3aBAAIOTH IIIKOAY JIIOAMHI, 11 3M0POB’I0 Ta
MaTepiaJbHUM I[IHHOCTSAM.

@ 3AMUTAHHS o 3ABOAHHS 9 OOCHIMKEHHS

1. Wo BxoanTb OO0 cknagy rpyHTy? Akun gocnig € niaTBEpAXEHHAM
TOro, WO Y I'PYHTI € NOBITPA?

2. TopisHAN, Y AKOMY NOBITPI BMICT BYrNEKUCNOro rasy 6inbLuun, y rpyH-
TOBOMY Y1 aTMOCEPHOMY.

3. Ake 3Ha4yeHHs rPyHTOBOrO NOBITPSA?

4. [1ns 4oro noTpibHO 3HaTM npo HebesnedHi asuwa npupoan? Lo
0O3Ha4vae «4oTpuMmyBaTUCS NpaBun 6e3nekun B Npupogi»?

5. lMigrotyn noBigOMMEHHA Npo Hebe3neyHe sABULLE NPUPOOU, sIKe Xa-
pakTepHe Ans MiCLUEeBOCTI, Ae TU NPOXMBAELL.

6. Bubepu ogHe peyeHHs ansa cyciga/-ku no napti: Tu monodeub, Tu
Cb0200HI byslbyna akmuseHulil-Ha Ha ypoui, Tu mielmoana npauroeamu
Kpauwe.

[an ouiHky cBoin poboTi. LLlo To6i noTpibHO BAOMa 3pobuTK, W6 Ha Ha-
CTYMHWI YPOK OTPMMATK KpaLLmi pesynbrar.
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YHIKANDbHICTD
NNAHETU 3EMNA

Hawa nnaHema 3emns HeUMO8IpHO 2apHa, HernoemopHa U yHiKasbHa.
3emris, mak camo, K iHwi rnaHemu CoHAYHOI cucmemu, ymeopuriacs 3
MiXX30psiHO20 nusy i 2asis. Ii 8ik moHad Yyomupu 3 rMosI08UHO Mifbspdig po-
Kig. TinbKu Ha Hawil rnnaHemi iCHye XXumms.
® °

q Axki 0co6aUBOCTI MIIaHETH CHPUAIOTH iICHYBAHHIO SKHUTTS.
JHKurrta ma niaaneri 3eMuda 3apoamjocsd 3aBOAKU ITOETHAHHIO
bararbox uYMHHUKiIB. OOepramus 3eMJii HABKOJIO CBOei oci 3a-
Oesmeuye 3MiHYy cBiTsIa Ta TeMpABU KOKHiI 24 romunu. Ile mae
3MOI'y 3€MHill MIOBEPXHi mpOrpiBaTuch AOCUTH PiBHOMipHO. IKOU
3eMmiiss obeprajacs IOBiJbHiIIE, TO, MaOyTh, Ha OAHi# ii uac-
THHI Oysna 0 HelIMOBipHa cIeKa, a Ha iHIIIA — XOJIOX.

Benuke 3maueHHA Mae BomgHa 000Ji0HKA (rimpocdepa). Borna
CKJIAJIAETHCSA 3 BEJMUYE3HMX OKeaHiB, MOPiB, COT€Hb THUCAY pi-
YOK i CTpyMKiB, o3ep, OoJiT, migsemMHux Box. llepexinm Bomu 3
OJHOTO CTAaHy B iHIINK CIpPUUYMHIE i KoJ000ir. Boma BXoauTh
IO CKJIAy BCiX OpraHis3MiB.

Hama 3emasa mae moBiTpaHy 000J0HKY (aTMocdepy), dKa
BigpisHaeThca Big atrmochepu iHmmx mniaaHer. IloBiTps, Haue
T, 3axuIrae ii Big mereopiB, i, Haue KoBapa, obOepirae Bin
nmeperpiBaHHA BAEHBb i CUJIBHOTO OXOJIOAKEHHS BHOUI.

@ SAka ponb NOBITPSA ANS XUTTS OpraHiaMis?

Tinbku 3emJysda Mae I'PYHT, AKUH MICTUTh PeYOBHHHU, IIO-
TPiOHI AJISA KUTTS i PO3BUTKY POocanH. PocamHU MOTJIMHAIOTH 3
I'PYHTY MiHepaJibHi PEUOBUHU i BONY, 3 IMIOBITPA — BYTVIEKUCIUN
ras, a IiJ BILIMBOM COHSYHOTO CBiTJia YTBOPIOIOTH MOTPiOHI mJIs
JKUTTH PEeUYOBUHU. I DYHT TAKOK € CepeLOBUILEM iCHYBAHHSA Je-
AKUX TBapuH.

ITe masexko He Bci 0COOJMBOCTI HAIOI MJIaHETH, AKi crrpmd-
IOTh iICHYBaHHIO PiBHOMaHITHUX OpPTraHi3MiB i JIOAUHMA.

@ PoarnaHste mantoHok 141 Ta 06roBopiTh OAWH i3 UMX YNHHWUKIB. [pu-
nycTiTb, A0 SAKNX HacNiaKiB npuasena 6 iXHA BiACYTHICTb.
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, = LLIBuAkicTb Ha 3emni Boga
Ha:(?ﬁ:;gzissgl:;m obepTaHHsA HaBKOMO iCHY€E Y TPbOX
CBOEI OCi arperaTtHmMx ctaHax
( )
HasBHICTL ICHYBaHHS I'pyHT
NOBITPAHOT 06ONOHKK y PYHTY
\ y <F
f3 A
eBMeH?(::%%;nTOBfKF;Ha MesHa BiACTaHb Kynsicta popma
P ReMni Big CoHus 3emni

Man. 141. YuHHUKY, AKi COIPUAIU TOABI KUTTA Ha 3eMJIi

HKurra ma 3emii He MolKe icHyBaTHm AK 3aHAATO IJIHOOKO
mig 3emMJiero, Tak 1 3aHaAATO BUCOKO HaJ il moBepxHero. Jlmime
He3HaUHa YacTHHA HaBKOJUIIHLOTO CEPeNOBUINA IIPUAATHA IJIs
SKUTTH.

ﬂ Ak rocmomapchbka JiAJBHICTS JIOOMHU BIIJIMBA€ Ha

3emuro. Ilimanera 3emia 6araTta Ha pisHOMaHiTHI pecypcu. Ha-
BUMBINNUCH IX BUKOPHCTOBYBATH, MU IIOJIETIITYEMO HAaIle »KUTTS,
aje BomHouac 3abpymHIoeMo ILIaHeTy. IIpomuciioBi mimmpuem-
CTBa, TPAHCIIOPT, €JEeKTPOCTaHIlil 3a0pyAHIOIOTH HOBITPSA, BOAU,
I'PYHTH, 3aBIalOUYy IIIKOAW HAIIOMY B3IOPOB’I0 1 BSHUIIYIOUUN
AUKY IIPUPOAY.

3pocTaHHA HACeJIeHHs ILJIAHETH Pa3oM i3 3POCTaHHAM CIIO-
JKUBAHHS CTBOPIOE IPOOJIEMY CYYacHOCTI — 30iJbIIeHHS Kijb-
KOCTi BigxomiB, AKki Mu BupoOssgemMo. OauH 3 HANIOMINPEHIIITNX
1 HaliHeOe3MmeuHINMINX BUIIB BiAXOOiB — Iie IJIAaCTUK.

Yu 3samymyBaBcs/-jacs TH, A€ [OiBa€ThCA IJIACTHUKOBA
ILUISINKA IIicasd Toro, AK Ii BuKumuyau y cmitHuk? Hawm 3xa-
€ThCs, IITO BOHA IIPOCTO 3HUKAE Oe3BicTu. Ae 1e He Tak. Kinab-
KiCTh 3BaJIMII MIOCTiMHO 3pocTae. ¥ HaIIill KpalHi Ime TexX Ha-
rajbHa npobJsema. JKUTTA IMIaCTUKOBOI ILIAINIKU, AKY BUTOTO-
BUJIN 3 HadTH, — JHUIIEe AeKiJbKa XBUJIWH MicJsa IpUAOaHHS
toBapy. Ilporec ii poskaamanuaa TpuBae 1000 pokis.

Y cepemHbOMY JIOAMHA BUPOOJIsge OMM3bKO 1 KI cMiTTa Ha
JeHb, a IIIOPOKY Ha IJIAHETi YTBOPIOETLCA MaiiiKke 3 MJIPJA TOHH
BigxomiB.
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@ 3’ACyn, CKiNbKM CMITTS BUPOOIsSie TBOS CiM’S 3@ MicALb.

10 000 000
NakeTiB y XBUNMHY NpoAdatoTb y cynepMmapkeTax
Yy BCbOMY CBITI

2. 13200 nakeTiB noTpannse Ha nepepobrneHHs

mm 500 nakeTiB Npunagae Ha KOXHOro Xutens YkpaiHu
Bl 90 — Ha KoxHoro xuTtens €sponu

Mau. 142. IlnacTukoBe cMmiTTda

Kosken/xKoxxkHa 3 Hac y 3M031 3po0UTH 3eMJII0 0iIbIIT YMCTIM
1 3IOPOBUM MicleM OJd KUTTH.

HaBeaun npuknagn 3amiHM NnpMpoan BHACMILOK AiANbHOCTI NIOAUHN Y
BawWin micuesocTi. Lo T i yneHn TBOEI CiM'T MOXyTb 3pobuTn Ans
30epexXeHHs1 NpMpoan pigHOro Kpaw?

@ AKi iICHYIOTb B3aEMO3B’A3KM MiXK MOBITPSIHOK, TBEPAOH | BOOHOK 060-
noHkamu 3emni? Cnpobynte 306pasnTh IX CxemaTuyHo y 3owmnTi abo
Ha apKyLli BaTMaHy.

O 3emsna — yHiKaJbHA IJIaHeTa, OCKIJILKM Ha Hill icHye
SKUTTA.

O Veci KOMIDOHEHTH HNPUPOAM HA HAIIM IIaHeTi mepeOyBa-
IOTh y TiCHOMY B3a€MO3B’fA3KY.

O Ha mnamery 3eMuis AysKe BILIMBA€E T'OCIOAAPCHKA MifAjb-
HicTh gioguHu. ToMy JIOZCTBO Ma€ YCBIiJOMHTU CBOIO BiJIOBIi-
JaJbHIiCTh 3a il MaiOyTHE.

1. Mpuragan, gki ymoBY NOTPIOHI ANSA ICHYBaHHS XUTTS.

2. FAke 3Ha4YeHHs Mae r'pyHT Ans XUTTS Ha 3emni?

3. JoBeaun, wo 3emns — yHikanbHa nnaHera.

4. Hanuwm y 3owunTi TBip-MiHiaTiopy Ha TeMy «3emnst — Mi giM».
5. 3anoBHu pednekcnBHum ekpaH «lnc — MiHYC — LikaBoy.
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n Akwo nponnmMeBaTty B3OOBX Matepuka, TO MOXHa NepeTHYTU Tpu okKe-
aHu. YKaxu uen maTepuk.

A €spasia b lliBHiyHa Amepuka B TlliBaeHHa Amepuka

I Adppuka O Asctpaniqa E AHTapktnga
YcTaHOBM BiANOBIAHICTb MiXK KONMOHKaMMU.
A marmatuyHi ripcbki nopoau 1 Kam’'siHa cinb
B ocapfosi ripcbki nopoam 2 mapmyp
B meTtamopdiyHi ripcbki nopoamn 3 BanHsik

4 6Gaszanst

e YKkaxu, ki npunagn noTpibHi Ans Taknx BUMIPIB:

A Bumiptoe Temnepartypy noitpa B BM3Ha4yae WBUAKICTb BITPY
B BuMMIpIOE KiNbKiCTb Onagis I BUMiptoe mMnbnHu okeaHis
[ BM3HA4Ya€e HaNPSAMKM CTOPIH FOPU3OHTY

GinbLunn okeaH
: Ginbwnn apxinenar
'HaiA... XonogHiwuin matepuk
! BinbLIMA NiIBOCTPIB ‘
rnubLle o3epo
, OinbLMK ocTpiB )
YcTaHoBU HeBigome. R LT AR RS -

EBepect _ ? AmasoHka 7
€spasia ~ YkpaiHa MisgeHHa AMepuka ~ YkpaiHa

@ MOMIPKYEMO PA30OM

1. Un posogunocs Bam crnocTtepiraty NposiBM BNacTUBOCTEN MNOBITPS Y
XuUTTi? Haeenitb npuknagw.

2. [losicHiTb, YOMY B MOpi BOAa COSOHa, X04a B HbOro Brnagae 6arato pi-
YOK i BMNagawTb onaau.

3. BukopuctoByoun cxemy, po3kaxiTb MPO B3aEMO3B'SA30K, KWW iCHYE
MK 3€MHUMUM 000MOHKaMuK. Y MOXXHa BBaXKaTu LiK0O CXeMY 3aBepLUEHO?
Akoi 060noHKM He BUcTa4ae?

TBepna 06onoHkKa
/ (niTocdpepa) \

BogHa obonoHka \ ‘f MosiTpsHa obonoHka
(rigpocdepa) J< | (aTmocepa)

a Y nnaHetn 3emni € CBOI pekopAau.
Ha3ssu ix.
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Pospin 4
TIISHAEMO

PISBHOMAHITTS
OPIrAHI3MIB

SKI OCOBNUBOCTI
BYAOBU PI3HUX TPYN OPTAHI3MIB

Csim opeaaHismig, HaCmMUHOI0 IKO20 € MU 3 8aMu, OyXe Pi3HOMaHImHuu.
BiH 3axonnoe ¢hopmamu, Kombopamu, posmipamu, rnpucmocysaHHsIMU OO0
0o8Kirnns mowo. YacmuHa 3 HuUX — HeauOumi Or1s1 MIOOCLKO20 OKa, are ue He
MPUMEHWYE iXHb020 3Ha4YeHHs. Bi0 yb020 ceimy 3anexume Haue Xumms.
Tox 3anpowyemo disHamuchk binbwe npo opaaHi3Mu, e4yumucs 8i0 HUX i
2pamMomHo 3acmocosysamu C80I 3HaHHS.

@
q Hasa goro kaacudikywots opranismu. I11o6 Jermie OyJio
BUBUYATU JKUBUI CBIT 1 posiOpaTucsa B #oro posmMairTi, HaAyKOBIIL

IIYKalOTh CILJbHI O3HaKM opradiamMiB Ta o00’¢gHYIOTH iX y
rpynu — KJACU(piKyIOTh.

Kaacudgikamia opranismiB — cucreMaTuuHe IpynyBaHHS
Ta HAaUMEeHYBaHHS OPTaHi3MiB Ha OCHOBi CIIIJIBHUX MOIiOHOC-
Teii OymoBU, PYHKILiH, MOXOMKEHHI.

s Toro o6 BigHecTH opraHisM 10 IIEBHOTO BUAY (KJacu-
(dbikyBaTm), BueHi BUKOPHCTOBYIOTH HE TiJIbKU 1XHiH 30BHIIIHIN
BUTJISAM, ajie i 0araTo iHIINX KPUTEPiiB, HAIIPUKJIAL, CKJIAL pe-
YOBUH, OCOOJHMBOCTI IIpoOIleciB KHUTTEAiAJbHOCTL Tomo. Ha
OCHOBIi IILOT'O CKJIAJAIOTh CHEIliaJbHiI KHUTU — BU3HAYHUKU, 34
AKMMHU MOKHa BU3HAUUTHU I€BHUU BUJ OpraHisMis.

q IIlo Take HaykoBi Ha3BH OpPraHi3MiB. 4 e 5 )

YueHi BUKOPUCTOBYIOTh HAYKOBI Ha3BHM Oopra-
Hi3MiB, III0 CKJIaJAalOTHCA 3 OBOX CJIiB: iMeH-
HUK — Has3Ba pPOAy, Iie SAK Hallle NPisBUIIE,

a TIPUKMEeTHHUK — Ha3Ba BHUAY — K HAaIle
iM’a. Hampuikiaajz, COHEUKO CeMUKpaIIKoBe, | -,{fl».i
KOHUK B3eJIeHnli, KyJab0aba JikapcbKa, MUIIIA & L .'L'- )
XaTHdA, OMNEeHbOK JIITHIMN.
. Maun. 143.
Ak HasuBaloTb 306pakeHi Ha mantoHky 143 op- LitocTparis

raHiammn? [o skux rpyn (POCnvHW, TBapuHW,

Amnitu [I:xepam
rpnbu) BOHW HanexaTb? Hloxep
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3BMYan BMKOpUCTOBYEMO. Hanpuknaa, kynbbaba nikapcbka Bigoma
nig noHag ABoMa AecsaTkamu HapogHuxX Ha3B: 6apaHkm, 6abku, BOB-
4nn 3y0, nyctoaymn, NETIOYKN, ANKMA MONoYan, MOSTOYHUK Ta iH.

.: HaykoBi Ha3BK OpraHiamiB MOXYTb BiAPISHATUCS Big TUX, SKi MU 3a-

Bug — 1e rpyma opraxiamiB, AKi momi6HiI 3a 0coGJIMBOC-
TAMHK OyJOBU Ta IpoIecaMiu KUTTENIAIBHOCTL, MOXKYTh PO3-
MHOJKYBATHCH 3 MOKOJIIHHS B IOKOJIIHHS, HMOIINPEHi Ha IeB-
Hill TepuTOpii.

Ilomi6Hi Buau o6’enuyoTh y ponu (Maj. 144).
Pid Kynbbaba Pid Muwa

Budu: Kynbbaba Kynb6aba Muwia xaTHs Mwuwa Marri
nikapcbka nypnyposa

Man. 144. Bugu pony Kyan6aba i poxy Muia

3a kMK o3Hakamu, HaBiTb 6e3 HayKOBOro BMBYEHHS, NoaibHi Buan
poay Kynbbaba i pogy Muwa Ha cBitnuHax (man. 144)? A 3a skumn
BOHW BigpPi3HAOTLCA?

@ 3HangiTe iHpopMauito Npo ABa Pi3HMX BMAM OL4HOrO poay POCIMH
4Yn TBapWH. 3a AKMMK O3HAKaMUN BOHM BiAPI3HAOTLCA, @ 3@ SAKUMK MO-
[iOHI?

Ax mooOymoBani opramismu. Opramism — Ie CKJIagHa CUC-
TemMa 3 0araTboxX €JIeMeHTiB, sSKi Mi)K co00I0 MOB’sI3aHi I yTBO-
pioloTh enmue Irijie (Mmaj. 145).

HaiimeHImuMu ejgeMeHTaMMW — OOWHUIAMEN OymZoBU i (pyHK-
Iifi opraHisMiB, € KJIITHHH.

Y 0araToKJITHHHUX OPraHidMiB rpynu KJIiTHH, SKi BUKOHY-
IOTh CHiIBbHY (PYHKI[iI0, YTBOPIOIOTH TKAHUHU. 3 HUX YTBOPEHi
OpraHu — YaCTUHU OpPTaHidMy, IO MalOTh IEeBHY OYJIOBY Ta BU-
KOHYIOTh MeBHi (pyHKIIiI.

Opranu 00’eJHYIOTHCSA B CHCT€MH OPraHiB i, HapemiTi, B op-
TaHi3M.
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Maun. 145. PiBHi oprauisarii opraniamiB: A — pocauHu;
B — mopuaN

q 3a AKMMH BJIACTHUBOCTSIMM KHWBE BiIpi3HAETHCA Big He-

JKUBOro. 1K BifpisHuMTH opraxisMm BiJ 00’€¢KTiB HE)XHBOI IIpHU-
ponu? 3a ixHimMm BigacTuBocTAMU (MaJi. 146). BixmoBigp HiOU
OoueBHHA, ajie He Bce Tak IpocTto. Opramisamm ays:ke pisHOMa-
HiTHI 1 TPpUXOBYIOTHh OaraTo Ta€MHUIlb. PO3TJITHEMO IIOCTYIIOBO.
OpranismMu moOymoBaHi 3 KJiTHH. BOHM MailoTh TaKOXK OCO-
OJMBUI CKJAJ PEYOBMH, AKHNI BiApisHAE iX BiJ HE)XKUBOI IIpHU-
ponu, HAIPUKJAL, TaKi peuoBUHU AK OiIKM, KUPU, BYIJIEBOIU
Toifo. A 1IIe opraHismam IoTpiOHa IiXa, SKOI0 BOHU M#UGE-
JAAmuvcs, KUCEHb IOBITpA I8 OuXxamHs, a TaKoX Tpebda II0-
30yBaTuCsa 3aBAAKU BUOiJeHHI0 HEImOoTPiOHMX 1 MKigImBuX

CknagatoTses O3HAKM OBMiH peuoBHH |
3 KNiTUH OPlrAHI3MIB
YKuBneHHs

()

Maun. 146. Osuaxku opraHiamis



2o ISR W ANED < )

s HuX peuoBuH. ToOTO B opranismax BimOyBaeThcsa 0OMiH pe-
yoBMH. Tak BOHM OTPUMYVIOTH IIOKMBHI PEUOBUHU Ta €HEPTriio
I POCTY 1 PO3BHUTKY. AJKe OpraHidaMmu He IPOCTO 30iJbIITy-
IOThCA B po3Mipax i maci, BOHU 3MiHIOIOThCS.

Ilepernaaub cBoi poTorpadii B pisHOMY Bimi. AKi 3MiHu Bix-
Oynuca? He meHINI fMBOBUIKHI epeTBOPEHHA BifOYBAIOThCA IIiJ
Yyac PO3BUTKY POCJIMH 3 HACIiHMH 4YU AUIA MeTeJHMKa Ha ryce-
HUIIIO, JIAJIEUKY 1 JOpOoCJay KOMaxy 3 KpUJiaMu.

A 11e MOXKMBHI PeYOBMHU Ta €HEpTis opraHismam moTpioHI
na pyxy. Pyxu TBapuH € Hai3BUUaHO PiBHOMaHITHUMHU. SIKIIT0
IIOCIIOCTEPiraTu 3a POCAMHAME, TO MOYKHA IT00AYNTH, II10 I BOHU
pyXaroThCA TAKOXK.

[I1o6 Bu:KUTHU B cepeqoBUIlli, B AKOMY Tak OaraTo 3MiH, pis-
HUX IIOAPa3HUKiB (CBiTJIO, 3BYK, 3amax, TeIJo, XOJIOX i T.x.),
Tpeba aKTUBHO iX cmpumiimMaTu i BigmoBimHO pearyBatu. Ilio
3IaTHICTh OpraHisMiB HasmBalOTh moapasausictio. Kpim Toro,
MMOTPiOHO OyTH ITle I MPUCTOCOBAHUM [0 CBOT'O AOBKiJIJIA, amiKe
JKUTTA Y BOJi, Ha CyXOIO0JIi, B I'PYHTi UM opraHismi (Take OyBae
y ImapasuTiB) KapAWHAJIBHO BiIPiBHAETHCA, i KOKHE i3 MUX ce-
peIoBUII KUTTA, B CBOIO Uepry, AysKe PiBHOMaHITHe B piBHUX
IIPOTaxX, ce3oHax, mepiogax mooOmu.

IIpoTe akoo 6 He OyJja IPHCTOCOBAHICTL OPTaHi3MiB mO I0-
BK1JIJIsI, € IeBHA TPUBAJIICTh JKUTTSA OpraHiamiB, 1 3 YacoM BOHU
rmHyTh. TOMY IIpeKpacHO, III0 OpPTaHi3MU 3aJuINAalTh ITOTOM-

. KnBnsitbcst rotoBymu XUTTH, Hanpuknag, Big
OpraHiYyHUMN pevyoBUHaAMM HaPOKEHHS e AKNACH
. KuBnatbcsa cami, yTBopto- neBHWU nepiog
04N OpraHivyHi pe4oBUHU 10. OmxatoTb

nig Yac oToCuHTE3Y

1. CknagatoTbes 3 KNiTUH 6. MpukpinneHun cnoci6
2. KniTuH1 yTBOPIOKOTb KUTTH
TKaHUHU 7. AKTUBHO pyxatoTbCs
3. KniTuHM He yTBOPIOKTb 8. PocTyTb NpOTAroM XuTTs
TKaHWH 9. PocTyTb y neBHWUI nepiog
4
5

Maun. 147. IlopiBHAHHS O3HAK POCJUH, 'pubiB i TBapuH
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CTBO, B AKOMY 30epiramTbcsa 03HAKU 0aThbKiB, TOOTO PO3SMHOKY-
I0ThCA. 3aBOAKN IIOMY MU PaJi€eMO HeIepepBHOCTI i pidHOMA-
HITHOCTI KUTTA Ha HAIIil IIJTaHeTi.

d IIlo cminbHOrO Ta YUM BiPiI3HAIOTHCA POCIUHM, TPUOH,

TBaApPMHHU. 3aJIeXKHO BiJl 0cOOJMBOCTEH OyIOBU Ta IIPOIIECIB JKMUT-
TENIANIBHOCTL opradiamMiB yueHi o0’eZHYIOTHL iX y Maji Ta Be-
JUKi cucrteMaTuuHi rpynu. Tu BiKe 3HAEI IIPO TaKi BeJauKi
rpynu, AK OakKrTepii, rpmOu, POCIUMHM Ta TBApPpMHHU. Po3rigaHb
MaJIlOHOK 147 Ta Bu3HAY, M0 € CHIJIBHOTO Yy POCJUH, IrpudiB
1 TBapMH, a YMM BOHU BiJIPiBHAIOTHCS.

@ KOPOTKO MPO FONIOBHE

O Vueni kaacudikyoTs opradisMm Ha OCHOBI momi6HOCTI
OymoBu, PYHKIiN, TOXOIKEHHS.

O Opranism — e crJaagHa cucreMa, 1[0 IOO0yZOBaHA 3 KJIi-
TUH, OpPraHiB i cucTeM OpraHis.

O Veci opranisMu MaroTh CHLIBHI BJIacTUBOCTI, AKi IxX Bif-
PiBHAIOTH BiJ HEKUBOTO.

O CucremaTnyHi rpynu opraHismiB MaloTh SK CIiJIbHI, Tak
1 BiAMiHHI BJIaCTHUBOCTI.

1. [Ans 4Yoro BYeHi KnacuikyoTb opraHiamm?
2. HaBean npuknagun Takmx BNacTUBOCTEN OpraHiamy NMOAnHN, SK Npu-
CTOCOBAHICTb i NO4PAa3NUBICTb.

@ HAYKOBI 3AGABY

lenapaoa BBaXkaloTb HAWLWBUALLUM cepen HaseM-
HUX ccaBuiB, 60 HaszgoraHsaw4M CBOK 3400uM4, BiH
MOXe PO3BMBaTW BENUYE3Hy LWBWUAKICTL (Man. 148).
Momy notpibHO nuiie aBi cekyHaum, Wwob posirHaTtuch
no 70 km/rog, a 500 m BiH Moxe npobirtn 3 Hanbinb-
LIOK LWBKAKICTIO 3@ 16 cekyHA. AKLLO X Ha uin Bia-
CTaHi oMy He BOanocb HasgorHatn 3obud (a ue
OyBae [OCUTb YacTo), TO BiH MPUMUHSE NMOrOHIO OIS
BIJHOBNEHHS cun opraniamy. MopaxynTe, aky wena- Maa. 148. Temapn
KiCTb po3BMBaE renapg, Wwob 3rnosmTy 30006umy. y pyci
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SK XUBYTb I YUM
BIAPI3HAIOTbHCA
KNITUHA PI3HUX
OPTAHI3MIB

KnimuHa e HatmeHworo oOuHuuero bydosu i ghyHKUit opaaHiamig. Mox-
Jlugo, 80Ha mae dyxe npocmy 6ydosy? Busensembcs, wo Hi. KnimuHu ma-
tomb Had3euyalHO cKiaGHy cmpykmypy, i 0exmo 3 y4eHUX esaxae, U0 Ha-
g8imb Komm'romepu 6yOb-sKOI' MOMy>XHOCMI 3a CKnadHIiCmo He rnepesep-
wams KimuHu.

@ g

Exkckypcia B kaituny? Yomy 0 i mi. Kaitusm, ax i
opraHism, SIKUii BOHU YTBOPIOIOTh, YKUBJATHCS, OUXAIOTh, POC-
TYTh, PO3MHOMKVIOThCA. ¥ KJIITHMHAX € KPUXITHI «Oopranm» —
pisHi 3a cBOIiMU (PYHKIIAMH CTPYKTYPH — OpPraHeJu, AKi 3a-
0e3IeuyIoTh KUTTA KJIITHH.

Opraneam — IOCTifiHI CKJIAmOBI KJIiTMHU, AKi MaoTh
IIeBHY OyZOBY Ta BUKOHYIOTH PidHOMAaHiTHI (pyHKIIii, 3a0e3-
MeYyIUn KUTTSA KJIITHUH.

Knitura Mmae TaxKy CRJIagHY
CTPYKTYPY, IIO 11 MOXKHa IOPiB-
HATH 3 wMicTom. IIporynsaiimocs
woro Byaumukamum (Mana. 149).
IIlo6 moTpanmuT; B IIe 3arajgkKoBe
MicTo, IOTPiOHO CIOUYATKY Iepe-
WTH uepe3 KOPJAOH, AKUUA Oyne
HaragyBaTu THYYKUN MIiIfHUN
napkan — memOpany. OgHakK, 1mo-
TPAOUTH B KJITUHY HeJerKo,
agKe MeMOpaHa He TiJabKHU Ii oTo- Mai. 149. Micro Kaitura
yye, a i 3aXHUIa€ BiJ 30BHINIHiX
BIIJIUBIiB. ¥ Hill € «BOPOTaA 3 0XOPOHOIO» — CHeIiaJbHI MOJIEKYJIN
O0iJMIKiB, IK1 He MPOMYCKAaIOTh Y KJIITHHY CKJIAAHI I HeOe3meuHi
pEeUYoOBMHN, Ta He BUIYCKAIOThL IMOTPiOHI. A KJIiTMHU poCIHNH,
rpubiB i 6aKTepiti Hag MeMOpPaHOI MAalOTh IIle AOJAaTKOBUI 3a-
XUCT AK MYP — KJIITHHHY CTiHKY.

@ PosnisHanTte ki opraHenu KniTUHW XOBalOTbCA 3a 300paxeHuMuU
ob’ekTamu micTa.
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Hac mpomrycTtuiu, ToX pyXaeMoch ycepeauHi KIiTuHm. A 1e
He JIerKo, 00 B IIbOMY MiCTi He IIOBiTps, a piAgKa KejgemomiOHa
CyMiIll peUYOBUH, AKa Ma€ Ha3BY IUTOILJIa3Ma.

IlenTp KepyBaHHA KJITUHOIO, Mepid micra — Ie Aapo. Y
HbOMY 3iOpaHa Bca iH(popmallia i sanmcama He Ha Iamepi um
IVCKY KOMII'IOTepa, a B PeUOBUHi, Ky HasuBaioTh [IHK.

Pyxawuncek ByJInYyKamMu, AKi yTBOpPeHi OiJIKOBUMHW HUTOY-
Kamu i Tpyboukamu, 6auumo GpadbpuKu, SKi BUTYCKalOTh Pi3HO-
MaHITHY OpoayKIiifo. MicTo BUKOPUCTOBYE ii, HaIpPUKJIaL, AJIA
JKUBJIEHHSA, OyIiBHUIITBA, 3MiMICHEHHSA KUTTEBUX IIPOILECiB.

HKurra micra 3a0e3meuyoTh eJIeKTPOCTAHIl — MITOXOHAPII,
K1 mMakyoTh BUPOOJIEHY €HEepriio B CBOEPiMHI aKyMyJaATOPU 3
Ha3Boio AT®. AKOu My MOTPaNMJIU B MiCTO — KJIITUHY POCJIUH,
TO mobauman 6 1mie i padbpuKy XJOPOILJIACTH 3 YHiIKAJIbHOIO TeX-
HOJIOTi€0 BHPOOHUIITBA BYIJIEBOAIB — (DOTOCUHTE3, V SAKili BU-
KOPHCTOBYETHCSA COHSYHA €Heprid. A TaKO)X BEJUKY KPacuBy
BaKyOJII0, 3aII0BHEHY KJIITHHHUM COKOM, K 03€PO BOIOIO.

Koau 6 e O0yJsio micTo — KiaiTuHa 6aKTepiii, To Mu 0 3AUBY-
BaJIMCh 3HAYHO MEHIIill KimTbKocTi OymiBens — opranesa. Hampu-
KJan, y 0axkTepiii HeMae Aapa, aJje Ile He o3Havae, 110 KJIiTnHa
danumuiaach 0e3 iHdopmarrii JTHK. Hi, mpocTo BoHa poamimieHa
He B AApi, a Oe3mocepenHbO B IuToILIasMi. Takok y micti —
KJiTuHi 6akTepiit He Oyy0 6 Hi MiTOXOHAPili, Hi XJOPOILIACTIB.
AJe mpoliecu, IO B HbOMY BiJOyBalOThCA He MEHIN CKJAaLHI,
xoua mepebiraroTs mo-inmomy. KokHe 3 MicT-KJIITUH KuUBe 3a
CBOIMM IIpaBMJIAMM i1 3aXOILJIIOE CBOEIO CKJIALHICTIO Ta Kpacoio.
Y HbOMY HeEMAae Xaocy, THCAYL HIpoIeciB BigOyBaiOThbCsS IysKe
3JIaTrOIKEeHO 1 JiTKo.

@ PosrnsHb 306paxeHy 6ins Ha3Bwu naparpada getanizoBaHy 3D-mo-
. Aenb KNiTUHW NI0OWHK, B SKiM MOXHA No6ayunTn He TiNbKu opraHenw,

ane ”n monekynu. Bisyanizauito otpumaHo B [apBapg-
CbKOMY YHIBEPCUTETI 3a OOMOMOIOK CKMagHOoI anapaTypu Ta
neBHOro TMny Mikpockonii. Lle HangoknagHiwa dgoTorpadisi BHy-
TPIWHBLOIO XUTTHA KNITUHW. [eTanbHiwe mMoxew po3guBUTUCH
YHiKanbHi 306paxkeHHs, nepenwosLumn 3a QR-kogom.

Hackinbku pisHOMaAHITHMMHU € KJIITUHH. 3a PIBHUMU MijI-
paxyHKaMM BUYEHUX, B oOpraHiami JjgmogmHu mictutbes 70—-100
TpuJIbiOHIB KJiTuH moHan 200 pisamx TumiB. BoHm BigpisHs-
IOThCA 3a poamipamu, (Gopmor, PYHKIiAMU, ajie CHiJIbHO Ipa-
IIIOIOTh, IO0 3a0e3MeunTH KUTTS OpraHismy. AKINO KJIiTmHN
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OJHOT'0 OPTaHi3My TaK BigpisHAIOTHCS, TO IIe OijbIlle BigMiH-
HocTeli € B OymoBi KJiTwuH pisHHMX opraHismiB. IIpore, He
3BasKalouy Ha PidHOMAHITHICTH, BOHM MAalOTh i ITOAiOHI O3HaAKU.
Posragaep KJIiTWHM TBapuMH, POCJNH, TPubiB i OakTepiii Ha
manoHKy 150, copoOyi BigmaiTm ixHiI cmiabpHi Ta BigmimHi
pucu OymoBHU.

a4po
KNiTUHHA
CTiHKa

[K.I'IiTVIHa pocnvm] [KJ‘IiTVIHa TBapVIH]

MembpaHa

xnoponnacTt mMembpaHa

MITOXOHAPIS
yuTonsnasmMa

uuTonnasma
BaKyons

[ KnituHa rpunbis ] [KniTMHa 6aKTepi|7|]

B, KMNiTUHHA CTiHKa

KIYTUK
mMembpaHa prTy
mMembpaHa
MITOXOHAPIA
yuTonnasma
yuTonnasma
crnagkosa
AApo iHdopmauis
B AHK KNiTUHHA CTiHKa

Maun. 150. BygoBa KJIiTuH pisHMX OpraHiamiB

BputaHckky ctygito NSC Creative Tak 3a4apyBaB BHYTPILLHIN CBIT Kni-

TUHWK, LWLO BOHWU CTBOPUINMN MynbTdinbM «KnitnHa! Knituna! KnituHay,

B AKOMY pas3om 3 ronosHuMu reposimu Cobrosi Ta 1i gpyrom Papxem
rnsgad noTpannge y Beceny No4OPOX 4O AUBOBUXKHOMO CBITY LUX MiHiaTop-
HUX ¢abpuk xutta. [MoameBuch Tpennep MynbdinbMy 3a _
QR-kogoM. Aki KOMANOHEHTU KNITUHU TU PO3nMi3HaB/-na B HbOMY? [=15%

@ KOPOTKO MPO FOMOBHE

O KiaituHu MaoTh CKJIAAHY OYA0BY, B HUX € Pi3Hi 3a cBOIMU
GYHKI[IAMU CTPYKTYPU — OpTraHesu.

O Kiuitnem 6Gakrepiii, rpu06iB, pOCIMH i TBapuH MAalOTh
CIILJIBHI 1 BiIMiHHI opraHeau.
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1. O6’egHavitecs y napu. [No 4yepsi HasuBawnTe opraHeny i onucynTe ii

dyHKLU,LO.
2. Yum BigpisHAETbCA KNiTUHA BakTepin Big KNITUH iHWWX OpraHiamis?
3. HaBeau npuknaau opraHiamiB, KNiTUHU AKMX MaKOTb KITITUHHY CTiHKY.

@ JlabopaTopHe TOCTiTKeHHS
PoboTa 3 MiKpoCcKOmmoOM

Ta MPUTOTYBAHHA THMYacOBOTO IIpemapary

Mpunagwm i maTtepianu: Mikpockon, NPpeaMETHI Ta MOKPUBHI CTekna, MiH-
ueT, npenapyBanbHa rornka, Boga, 2 %-HUi po3vnH Kanini noamay, CMY>Ku
inbTpYyBanbHOro nanepy, LmMbynuHa umbyni pinyacTol.

Xix po6oTu

1. Posriaup mamoHOK 151 Ta mismaiica mpo 0yZoBY MiKpo-
CKOIIa Ta IpaBmja podOTH 3 HUM, IepeiinoBinu 3a QR-komoMm.

Tybyc \tOKyﬂﬂp

rBUHT
BENUKUIN

00’eKTMBMU L

rBUHT A b s
Manum
WwTaTmB .
NpeaMeTHIA Maux. 152. HpeaMeTm (A)
CTONUK ra mokpuBHi (B) creksaa
bynosa
h3epkano Mikpockona
Ta npasuna
Masn. 151. BynoBa mikpockorma poGoTn 3 HUM P>

2. Posrasaup Ha MaaoHKY 153 mocaimoBHicTh mill mim uac
BUTOTOBJIEHHSA IIpeIapary INKipKU COKOBUTOI JIyCKU IuOyJi Ta
noauBuch Bimeo. Ilpuroryit TumuacoBuil mpemnaparT INIKIPKU ITH1-
OyJii. Jlyist Toro o6 Kpaiie 6aunuTH KJIITUHUA, KPAaOHU Ha ITKipKYy
nmuOyJIi Kpamaio PO3UYNHY KaJIild HOAUAY, HAAJIUIIOK PiANHU Bix-
TATHU (PLIBTPYBAJbHUM IIAII€POM.
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1. Pospizatu unbynuHy &7 2. BinokpemuTi COKOBUTY nycky
Ha Kiflbka YacTuH ~

4. 3 yBirHyTOro 60Ky nycku ~ E
BiJOKPEMUTN NOBEPXHEBY -

_ nnisky 3. Moginutn

= NnycKy Ha

. *nj? — {,’j,d_ﬂ 4acTUHK

5. MNMoknactn BILI,OerMJ'IeHy
I'IJ'IIBKy Y KpaniunHy po3ynHy Kanin
vioauay Ha NnpegmeTHe CKIlo \
i HAKPUTK T NOKPMBHUM CKIOM \‘\{ aﬂﬁﬁ

6. PinbTpyBanbHMM Nanepom 3abpaTu po34mH,
LLIO BUCTYNae 3-nig NOKPUBHOIO cKna

Maun. 153. IlocaimoBHicTh mifi mix uac BUTOTOBJIEHHS
MiKpomnpenapaTry HIKipKM COKOBUTOI JIyCKU IIUOYJIi

3. 3amason AeKiJbKa KJIITHH IIKiPOUYKM ITU-
Oyyai Ta mignuIIM AP0, BAKYOJIO 1 KJIITHHHY
CTiHKY.

4. Hanumin BHMCHOBOK IIPO Te, AKi KOMIO-
HEeHTU KJITHHH nulysai MokHA IobauuTu 3a JO- [laGopatopHa
IIOMOI'0I0 MiKPOCKOIIA y Ipemrapari mKipouku mu- Pobota A
Oy.i.

O HAYKOBI 3AGABU

3pobu mogeni poCnVHHOI | TBAPUHHOI
KNiTnH (aetanbHiwe 3a QR-kogom), ski Tebe
Ginblue 3auikaBunn: KeNaTMHOBY YK MNac-  Hy 3pobuTy
TuniHoBy (mMan. 154). Ha HacTynHomy ypoui wviopeni knitud »
Bi3bMW y4acCTb Yy KOHKYpPCi Moaenem KniTuH.

Maun. 154. KematuroBa (A) Tta niactuirinosa (B) mozerni KaiTuHu
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XTO TAKI BAKTEPII
TA YUM OCOBNUBI
BIPYCU

Mabymb, mobi 6yde uikago disHamuck rpo Heaudumi Orisi 1l0OCbKO20
OKa opeaaHi3mu, SKi MoCMIlHO Cyrnpo8ooXyromb FOOUHY, 8mpyvaroHuch 8 ii
XXummsi abo sik gopoau, abo sk Opy3i, K nucas rpo HUX yKpaiHCbKul y4eHud
mikpobionoa B. J1. OmensiHcbkul. Mu ocmaHHiM Yyacom Oyxxe 6a2amo 4yemo
rpo sipycu. HYac 3'sicyeamu, Yum 80HU 0cobriusi.

([ g

Ax mobauuTM HEBUAMMI IJIS JIOJCBKOTO OKa MIiKpOOp-
rauismu. MikpoopzaHidmu MaioTh PidHY OyImOBY (ke M0 HUX
HaJIe;kaTh 1 OakTepil, i meari rpubm), a ixHi po3mipm MeHIITi
da 1 mm (maj. 155). Ko posmip 00’e¢kTa MeHIIHI 3a HECATY
YaCTKy MiJIiMeTpa, TO OKO JIOAWHN He MOXKe HOro moO0aduymTH.
Tomy He AWBHO, IO CBIT MiKPOCKONIUHMX HEBUIWMOK JOBI'O
XOBaBCA Big moriaxy JaoauHu. TidbKu 3 BigKPUTTAM 30iJb-
IIyBaJbHUX IIPUJAAiB 3’ABUJIACh MOMKJIMBICTL BUBYATHU
MiKpoopraHismmu.

KMiTUHA KPOBI bakTepis
KMLLKOBA nanuyka

BipycC Bicnu

> m 300 HMm

Maun. 155.
IlopiBHAHHA
PO3MipiB KJaiTHH
KPOBi JIIOgUHM,

1_ J 0axTepii KUIIKOBA
naJuyKa Ta BipyciB

Bipyc ~ GakTepiodpar T4 BipyC THOTIOHOBOI (1 am — omHa
nonioMenity 225 Hm (Bucota) Mo3aiku MiJbIOHHA YacTKa
30 HM 300 HM (poBXMHAa) MigimeTpa)

MpoynTan icTopito NPo NepLUOro MUCIMBLA 3a MiKpoopra-

Hisamamu. fAka puca xapaktepy AHTOHI BaH JleBeHryka €

BaXXNIMBOK ANa gocnigHuka? Po3BUTOK AKOT HOBOT HayKu
CTMMYINIOBanNo BiOKPUTTSA BUHaXIgHMKA?

152




ot O RQE e I8

Takox nobaunTu i 6e3 mikpockona? Tak,

TiMbKX HE KMiTUHK, a TXHE CKYNYeHHS — KO-

noHii. Ix gnsa gocnigkeHHs BUPOLLYHOTb
Mikpobiosiorn Ha  cneuianbHUX  MOXUBHUX
cepepoBuLlax y vawwkax Metpi. Ocb, sKi KONOHI|
MOXYTb BUPOCTU Ha TakOMy cepefoBULLi, AKLLO
NpuUKNactTM O HbOro HeMuTy pyky nicns
NPOrynsiHkK, sk 3p0buB BOCBMUPIYHUIA  CUH
pocnigHnui Tawi Wrypm (man. 156).

© Un npaBga, WO MIKpoOpraHiaMm MOXHa

PYKM Ha IIOKUBHOMY
CcepemoBUIIi B YAIIIITi
ITeTpi

fAxi k posmipm BipyciB? PosrasHb
dororpacdii OakTepiii Ha KiHUHKY
mnuiabku (mMas. 157). A Temep mopiB-
HANMO po3Mipu BipyciB 3 ii KpPyrJioio rojioBkow. Tak oT, 3a IIij-
paxyHKaMu MiKpoOiojoriB, ajs (opMyBaHHA TaKOi T'OJIOBKU
IMOTPiOHO OyJI0 6 6aM3bKO 167 MiJIBIIOHIB YaCTHHOK Bipycy, IO
BukJukKae Covid-19.

Maxn. 157. Kaituau 6axTepiit ("’_ ™ “, e i
Ha KiHYUKY IMOUJIbKU: o
1—1MM,2—%MM; . .
NS RS I
3 20 MM; 4 100 MM e

3po3yMiJo, IO 3a TAKUX PO3MipiB Bipycu He MOXKHA PO3IJIs-
HYTHU Yy CBiTJIOBUH MiKpOCKOII, AK 0aKTepii. Tomy ¥ BigKpuTH; ix
Ooysno He mpocto. Ile Bmasocs 3pobutu Mikpobiosory ImMurpy
Nocunosuuy IBanoBchrkoMy v 90-x porax 19 ct. Ilepen yuerum
CTOSAJIO 3aBAAHHSA: BUJIKYBaTU POCJUHU TIOTIOHY, BpasKeHi XBO-
po00I0 TIOTIOHOBOIO MO3aiK00. A I/ IILOTO IIOTPiOHO BUABUTHU
30yIHUKA.

Ha Toi1 yac Ak MiKpPOCKOIIiUHi 30yJHUKM XBOPOO OyJIu Bigomi
Tinbku OakKTepii. Tomy BueHUMiT BUKOpHCTAaB MiKpobiosoriuxi
¢inpTpu (AK cuTO 3 Hipoukamm (ImopaMm), MEHIIINMHU 34 PO3MIip
KJIiTUH 0aKkTepiil), CIOAiBalOUMCh 3aTPUMATU HA HUX KJITHUHU
30ymgHUKA XBOpoOu. AJjie HaBiTh (inbTpu 3 HaUAPiOHINIHM
IiaMeTpoM IIOp He 3MOTJIM MOro 3aTPUMAaTH, i mpodiabTpoBaHUM
CiKk XBOpPOi POCIWMHM CIPUYMHAB 3aXBOPIOBAHHA 3J0POBUX
pocauH. Tak yueHnii BiIKpuB HOBY, HEBiIOMY JOCi HAYIIi, Ipymy
30yIHUKIB 3axXBOPIOBAaHb, #AKi BHUABUJINCH MEHIINMU 34
OakTepil — Bipycu.
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XTo Taki Oakrepii. BakTepii — MiKpockomiuHi, mepe-
Ba’XHO OJHOKJIITMHHI opraHismMm, B AKUX HeMae daapa. llpu-
ragaii OymoBy OakKTepiil, posrIAHYBIIM MaJOHOK 150. Vci
CKJaNOBi KJiTmHU OaKTepil HamiliHO 3axXOBaHi «He 3a ciMomMma,
a 3a TppoMa 3aMKaMu». AIKe 330BHI BOHa MOKe OyTH 3axXu-
ImieHa He TiJbKM MeMOpaHOI Ta KJIITHMHHOIO CTiHKOIO, ajie I
can30BOI0 Kamcysoio. KiaitTuHu gedKux OaKTEpii MaloTh IKIY-
TUK, AKUN JomomMarae iM pyXaTHUCh.

I xoua cia0oBO «OakTepisg» B IepeKJali 3 AaBHLOTPEILKOIL
O3HaAUae «IaJWuKa», GopMu KJIITUH OaKTepii € myKe
pisHOMaHiTHIME (MaJ. 158).

BakTepii — MiKpOCKOIIiUHi, YaCTO OJHOKJI-
TUHHI OpraHiaMu, B AKUX HeMae sapa Ta bara-
ThOX IHIIIUX OPTaHEeJ, XapaKTepPHUX A KJIITHH A Myseii
POCJINH, TBapUH 1 rpudis. Micropia B
AmcTepaami

BakTepil Haa3BuuaifHO MOIIMPEHI B IIPUPOIi.
Bonu € y r'pynri, Boai, moBiTpi, pisHUX opramizmax. Yum BoHU
KuBaAThCA? OmHi BUaM 6aKTepili CIOXKHUBAIOTh I'OTOBi MOYKUBHI
peuYoBUHM, iHIIMI YTBOPIOIOTH iX camocTiiiHo. [[ysKe BaKJIUBY
POJIb Y IPUPOAL BUKOHYIOTH OAKTePii, AKi PO3KJIALaIOTh PEIITKI
Bimmepaux opraHisamis. Ilapasutuuni 6aKTepii, 110 KUBIAATHCS
pevyoBMHAMM OpPraHidMiB, Ha3MBaIOTh IIaToreHHUMU. BoHu cripu-
YNHSIOTh 3aXBOPIOBAHHS POCJMH, TBAPUH, JIOIEMH.

Man. 158. @opmu Kiaituu 6akTepiii: 1-4 — Kpyrii,
5 — maJamyKomomiOHi, 6 — BUIrHYTi y BUTJISAAL KOMH,
7, 8 — cmipasbHO 3aKpy4deHi
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BakTepii € pexkopacMeHaMu 3a IIIBUAKICTIO PO3SMHOKEHHHA:
onHa OaKTepiajlbHa KJiTHMHA SIINTHCA Ha ABi, Uuepes3 MeBHUM Uyac
(3a copusaTiuBux ymoB Ie 20—30 XBUJIMH) KOKHA 3 HUX 3HOBY
IimnThecsa Ha ABi i T.4. 3a HECIPUATINBUX YMOB JedAKi OarkTepil
MOKYTh YTBOPIOBATH CIIOPH, AK1 € HaA3BMUYAMHO CTIMKUMH 0
HECIIPUATIUBUX UMHHUKIB HOBKLIJIA, HANPUKJIAL, OYKE BHUCO-
KHUX TeMIIepaTyp, XiMiUYHUX PEUYOBUH. Y CHPUATIUBUX YMOBaX
000JIOHKAa CIOPU PYHHYETHhCS i KJIiTHHA OaKTEepiil roroBa 4O HO-
BOro KuUTTsa. Och TOMY i BUKOPHMCTOBYIOTh CTEpPMJIidaIliio, Io0
3a1100irT PO3BUTKY HIKiAJIMBUX MiKpoOiB y KOHCepBax, 4m IIe-
pEeHEeCeHHIO MAaTOTeHHUX OaKTepiii 3 MEeIWYHUMHU iHCTPYMEH-
TaMMU.

Yum ocob6auBi Bipycu. Xoua Mu He 6aumMoO BipyciB, aJje
ixXHil BOJIMB He MOKHA He IIOMITHUTHU — BiJ CTPANIHUX emigemMiit
YacTo THHYTL y KiJbKa pasiB OijbIlle JIoAel, HidK BiJ BOEH
ymy 3emJerpyciB. HaBpaag um MoKHa 3HAWUTH Ha 3eMJi JIOAUHY,
AKa 0 He uyyJja IIpO I'PUN, T'elaTUT, Kip, Birparky, Covid-19.
I me TinabKuM gesAKi BipycHI 3axXBOpPIOBaHHS — HacmpaBmai, Ix
3HauUHO OijibIle. AJ’Ke Bipycu BpasKaloTh He TiJIBKHU JIIOHeii, a
M TBApWH, POCIMHM, OaKTepii. YaBiasder, i 6axkTepii XBOPilOTH.
Bipycu, mio mapasuTyoTh y OaKTepisix, HasMBaIOTL OaKTepio-
daramu.

Bipycu moxyTh MaTu pidHi popMu: i AK KocMiuHi Kopal.i,
i cmipaui, muriaapu Ta Kyui (maa. 155). Boru He cKJagamTbCs
3 KJITUH, TIIBKYW 3 PEUYOBUH: ycepeanHi pedyoBrHA (HAIIPUKJIA,
IMHEK), y akiii sanmucaHa iXHA cagKoBa iHopmallida, a 3Bepxy
O01JIKOBi MOJIEKyJIH, a JesIKi Bipycu 3axXHUIIeHi Ie i 104aTKOBOIO
o6ostouKo010. [IoKM Bipycu He mOTPaIIATh y KJIITUHYA OpraHiamy,
B AKUX IIapPasUTyBAaTUMYThb, BOHH HE IIPOABJAIOTH KOTHUX
O03HAK JKMBOT0, TOOTO HE KUBJIATHCA, HE TUXAIOTh, HE POCTYTh,
He pPO3MHOXKYIOThCcA Tomto. I[IloiiHO B KJIITMHU HOTpAaIIse
cragkoBa iH(popMaIllid BipyciB, KJIITHHHI Ipollecu IIOYMHAIOTh
IIpaIfloBaTy Ha YTBOPEHHS HOBUX BipYCHUX YAaCTHUHOK.

3HaHHA IIPO BipycH € Ay:Ke BaKJWUBUMU i AJdA JIIKYBaHHS
BipycHUX iH(peKIIiii, i 11100 posragaTu 3aragky mIpo iXHIO POJb Yy
CBiTi opraHisamis.

Bipycu — HekIiTHUHHI (hopMU KUTTA (BOHU HE MAIOTh KJIi-
TUHHOI OyI0BM), AKi IPOABIAITh O3HAKU i KUBOTO, i HEXKMU-
BOTO.
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O Baxrepii — MiKpocKomiuHi, YacTO OZHOKJITHMHHI opra-
Hi3MH, B AKX HeMae€ Aapa Ta 6araTbox iHIIINX opraHes, Xapak-
TePHUX OJIS KJIITUH POCJWH, TBAPWUH i rpubiB.

O Bipycn — HeKJITHHHI (GOPMU KUTTS, AKi IPOABIAIOTH
IedKl O3HAKM »KMBOTO TLIBKM B KJITHHaX OpPraHiaMmiB, y AKUX
MapasuTylOTh.

Q 3AMUTAHHS o 3ABIOAHHS @ OOCHIMKEHHS

1. disHarica GinbLue, BUKOPMUCTOBYHOUN JOOATKOBI AKepena iHdopmauii,
NPO YMCENBbHICTb | porib BakTepin y pisHNX cepefoBULLIAX XKUTTS.

2. AKMA BUCHOBOK MOXHa 3p0BuTH Npo BaXKNUBICTb MUTTSA PYyK, pPO3rns-
HyBLWK Man. 156. Yu 3HaeLw, sk npaBUIbHO Le cnig poountn?

3. O6’egHanTech y KOMaHaM i no3amaramTechb hakramum npo 6akTepii i Bi-

pycu.

GIITETTD

. bionor [esia Nyacen manioe npvBabnmBuMmn Xaxnmsi, CMEpTESbHi...
Moro poboTn — npekpacHe noegHaHHA MUCTeLTBa Ta Hayku, 60 GasyoTbcA
Ha HayKOBMX OOCNIAXKEHHAX y4EHOro. Y MmoxeLl po3nisHaTtu, Koro 3obpaxae
BYEHMI Ha CBOIX MantoHkax? fAke crnoBo 3axoBaHe 3a CMMBOIOM * ?

Max. 159. 1. BLJI; 2. ": 3ika; 3. KopoHa ’
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SAKE 3HAYEHHSA
BAKTEPIM I BIPYCIB

Yy NPUPOAI U ANA
nroanHu?

30aseH icHye cynepeyHicme:
O0uH Mikpob — Haw eipHuli Opye,
A iHwul — eopoe HebearneyHul,
Po3nnidHuk nowecHux Hedye.

B. . Mauentox, ykpaiHCbKMIA Mikpobionor, reHeTuk
® °

ki xBOpoOM CHPUUMHAIOTH O0aKTepil Ta Bipycu.

Moamsuce Bigeo npo 6akTepii i Bipycn Ta Npo XxBOpobu, siki BOHW Cripu-

YMHATb. Byab yBaXKHUM/-0t0, LWOG NpaBuIbHO pO3B’A3aTN 3aBOaHHS.

1) Mpwuragan 36yaHKKIB XBOPOO, AKi MOXXHA NOGaYNTUN y CBITNOBUIN MiKpO-
ckon: 6akTepii um Bipycwu. _

2) Wo Ttake cumntommn xBopobu?

3) BusHau, sike 3 Ha3BaHWX y Bigeo 3axBOpPHO-
BaHb HakTepianbHe, a fke — BipyCcHe: rpuvn, npa-
BeLb, KaLSIOK, noniomieniT, gudtepisa, renatut B,
Kip. AKi TW Wwe 3Haew 6akTepianbHi Ta BipyCHi xBopobun?

4) Axmumn wnaxamm 6akTepii i Bipycu MOXyTb NOTpanuMTX B Hall opra-
Hi3M?

BakTepii,
BipycK
i xBOpobu A El ]

Mo3maranTech rpynamum, xTo GinbLue 3anam’saTaB 3 Bieo Ha3B i Bipyc-
HUX 3aXBOPIOBaHb.

5) Ha ocHoBi ogepxxaHoi iHbopmauii cknagite cxemy nepegadi Mikpo-
OpraHi3aMiB MiXK Y4HSIMM Mig Yac 3BMYaNHOro AHS B LWKONi (BiABiAyBaHHS Tya-
netiB 6e3 MnTTS pyk abo MuTTA iX 6€3 muna, noxig 4o LWKiNbHOI iganbHi,
MO3MYaHHS PYYOK UM iHLIMX peyent y Opy3iB, PYKOCTUCKAHHS, BUKOPUCTAHHS
KOMMN'toTepiB, TenedOoHiB, NUTTS 3 OAHIET NASLWKN TOLLO).

6) AKnn 3aXMCHUIN MexaHi3M JonoMarae HaloMy opraHiamy 6opoTucs i3
30yaHMKaMK 3axXBOpOBaHb — Bipycamu Ta GakTtepiamn?

7) Ywu Bci GakTepii, SKi € B OpraHiami NiognHn WKignmei?

8) Aki 3acobu npodinakTukM iHPEKUINHNX 3aXBOPIOBaHb NEpenivyeHi y
Bigeo?

Mepenan 3a QR-kogom i po3B’sixkum 3a-
BAAHHA. FAKLLIO MOro npaBuiibHO BUKO- .
@ Haew BiakpueTbes noctep KOHICE® 3 :-IHF;ggi(m?mﬁTmeKy
pekomMeHaauisMn woao 3anobiraHHA 3aXBOLl}OBaHb p o
MOLUMPEHHIO KOPOHAaBIpyCHOT iHdekuil. Ha P
OCHOBI iHbopMaLii B HbOMY po3pobu CBiN NOCTEP-NaM’ATKy Npo Npodinak-
TUKy BGakTepianbHUX i BipyCHUX 3aXBOPHOBaHb.

3aBagaHHA Npo
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q Ax cmiiimaTtu O6akrtepii. Bigzomo, 1m0 y moBiTpi 3aKpuTHX
IPpUMIiIlleHb, Y AKUX HepeOyBae OaraTo Jioaei, MiCTUThCA Hali-
OinbIlle MiKpoopraHisMmiB, cepel TKUX MOXKe OyTu 3HAUYHA KiJb-
KicTh XBOPOOOTBOpPHUX. fIK mymael, uomy?

II106 BuaBuTH OaKkTepii y moBiTpi, MiKpoOiosIOTM BUKOPUCTO-
BYIOTH CIeIliaJibHi IMOKMBHI cepemoBmina B uamkax Ilerpi. Ha
HuUX OakTepil yTBOPIOIOTHL CKYIIUEHHS KJIITHMH — KOJOHIil, AKi
MOJKHA IM00aYnTU HEeO30POeHUM OKOM. PO3riassHb yBasKHO CBIT-
anHu yamiok Ilerpi, AKi omep:Kaan OJOCTITHUKU, KOJIY BUBUAJIN
KiJIBKiCTh MiKpOOPraHisMiB IIOBITPA KJacy B PidHUI mepion MHA
(mau. 160).

Maxn. 160. MikpoopraHisMmu moBiTps KJjacy: A0 ypokiB (1), micaa
Ipyroro ypoky (2) i micisa ypoxis (3)

AKi BACHOBKM MOXHa 3p0obuTK i3 LbOro SOCNiAKEHH Mikpobionoris?
3anponoHyn, Wo MOXHa 3pobuTK ANst 3MEHLLEHHS KiNTbKOCTiI MiKpO-
OpraHi3miB y noBsiTpi Kracy.

q Arxa poap G6akrTepiit. XBOpoOOTBOPHI OaKTepil CIIpmuYmHA-
IOTh 3aXBOPIOBAHHA JIIOAell, TBapuUH, pPocJiMH. BakTepii 1mcyooTh
XapuoBi MOPOAYKTH, IliaHOOAKTEpPil NPUBBOAATH OO <«IBiTiHHS
BOJIOMM».

IIpore OGakTepii malTh Ay:Ke OaraTo KOPHUCHUX poJjeii. 30-
KpeMa, B I'PYHTi BOHU PO3KJAaJal0Th PEUOBUHU BiiMepJILX opra-
Hi3MiB i 3a0e31euy0Th MOTr0o pPoAoYicTh. By Ib00uKOBi OaxTepii
Y KOpeHAX KBacoJi, coi, 000iB (Ta meAKWX iHIIIUX POCJHNH) 3a-
0e3I1euyIoTh IIi POCJUHU IMOTPIOHUM IJIsT HUX a30TOM 3 IIOBiTPS.
BaxkTepii yTBOpIOOTH aHTHOIOTHKY, BiTaMiHM, TOPMOHH, AKi 3a-
CTOCOBYIOTHh Y MEIUITNHI.

BakTepil cipuuYnHAIOTh 3aXBOPIOBAHHA KOMax — MIKITHUKIB
pOCJINH, TOMY 3 HUX BUTOTOBJAIOTH IIpernapaTu Ajad 60poThou 3
HuMU. BakTepil KMINMKiBHUKA JIOAWHU HOJIIIITYIOTH TPaBJIeHHS,
YTBOPIOIOTH KOPMCHI BiTaMiHM, 3aXUINAIOTh BiJ XBOPOOOTBOP-
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HuX OakKTepiii. BakTepil ounIIyOTh CTiUHi BOAM, PO3KJIALAIOTH
pismomaniTHi Bigxommu. IleBHi 0akTepil BUKOPHCTOBYIOTHL OJIA
BUTOTOBJICHHSA CHUPiB, KHCJIOMOJIOUHHX IIPOAYKTiB, KBaIlleHHSA
OBOUiB.

Tenep noniun, AKX ponen GakTepi BUALWNO BinblUe: KOPUCHUX YK
LWKIANMBKX. AKMA BUCHOBOK NPO 3Ha4YeHHs BakTepin y npupogi 1 ans
NOONHN MOXHa 3pobuTn?

O Bakrepii Ta Bipycu MOMXYTh CIPUYNHAIOTH PiZHOMAaHIiTHI
3aXBOPIOBAHHSA POCJINH, TBAPWH i JIIOAEH.

O [MorpuMaHHS IPaBUI 340POBOTO CIOCOOY KUTTSA, OCOOUC-
TOi ririeHm Ta mpogijtakTuKN iHQEeKIiAHNX 3aXBOPIOBAaHb € [i-
€BUMHU 3acobaMu 3amo0iraHHs PO3BUTKY IIMX XBOPOO.

O BaxrTepii BUKOHYIOTH Y IPUPOAL 6araTo KOPUCHUX (PYHK-
i, 6araTo 3 HUX BUKOPHUCTOBYE JIIOAMHA.

@ 3amuTAHHS () 3ABOAHHS @)  DOCTIDKEHHS

1. CTBOpM iHTENEKT-KapTy NpO BUKOPUCTAHHS BakTepii NognHOLO.

2. lpoynTanm cTaTTio Ta BUKOHaAMN NPOEKT,
Wwob aisHaTUCh, Sk BaKTepii BUKOPUCTOBYOTh Y
Xap4yoBiii NPOMUCIOBOCTI, Ta HABYMTUCS FOTY-
BaTW BOOMA CMaudHi W KOPUCHI KMCIOMOJSIOYHI
NPOAYKTH.

MpaBaa uun HI?

1. Tn Hikonn He ByBaew Ha camoTi. A BCce TOMY, WO NPOCTO 3apas Yy
TBOEMY Tifli IPMBMNN3HO CTINbKM X KNITUH MIKPOOPraHi3miB, SIK i TBOIX BfIaCHUX.

2. TinbKn MmaneHbKa YacTka BigoMunx HayLui 6akTepin € natoreHHnMM ans
NOONHMN.

3. Cepen Gaktepinn € crnpaBxHi ekcTpemarnu, WO HacensitoTb CHiru
AHTapKTMAM | rapsadi gxepena, CofioHi BOAOWMMW Ta pafioakTUBHI BigXoaMW.

KncnomonouHi
npoayktn p

159 [



SKI OPFAHM
Yy KBITKOBOI
POCNWHM

PocnuHu Oyxe pisHOMaHImMHI, ane, SIKUWO y8axXHO po30usumuchb, mo
MOXHa rnobadyumu, wo i eenemeHcbkul 0y6, i meHdimHa eorowka, i Kpa-
CYHS KanluHa marompb rnodibHi opaaHu, xo4a 80HU 8IOPI3HSOMbLCS 3a PO3Mi-
pamu, opMOH0 i KOrTbOPOM.

([ g

dAxa OymoBa KBITKOBOI POCIMHH. POCIMHM CKJIaJaroThCa
3 pisHOMaHiITHMX opraHiB (MaJj. 161).

Opran — 11e yacTuHa opra-
Hi3My, II[0 Ma€ IIeBHY OyAOBY
Ta BUKOHYE MEeBHI (pyHKIIII.

Kopins — 11e migsemMHuii opraH,
OCHOBHUMH’ (PYHKI[IAMH SKOTO €
B3aKPIIJIEHHS POCJWHU B I'PYHTI Ta ””CQ(
IIOTJINHAHHA 3 HBOTO BOAU 3 PO3-
YMHEHNMHU PEUYOBUHAMU.

Ilarim — e Hajg3eMHUII opraH
POCJIIVH, AKUI CKJIAJaE€ThCA 3i cTe- ; aﬁ‘ . HaCiHUHM
6;1a i posramioBaHWX Ha HBOMY i
JINCTKiB i OpPYHBOK. T KOpiHb

[Momipkyn, AKi PyHKUiI BUKOHYIOTb
@ opraHn, nosHauei Ha mamonky el 161. Bynosa pocimin

161 CTPYYKOBOTI'O IIE€PILIO

T

OpyHbKa
cTebno

Mpuragam 3 § 7, Aki po3Mipyu MOXYTb MaTu HACIHUHW POCNUH. IHLWI

OopraHu B Pi3HUX POCIIMH TakoX MOXYTb BpaXkaTh CBOEK Pi3HOMaHIT-

HicTio. Hanpuknag, KopeHi kanycTtu csaratoTb mubuHn 1,5 M, a KopeHi
NoLEepHU NOCiBHOT 3aBAOBXKM NoHaa 15 M. Po3mip ctebna BogHOI pocnvHm
psackn — 2—4 mm. HanbinbLuy KBiTKy y CBIiTi, AiameTp Akoi moxe 0yTn binbLue
MeTpa, mae padresia ApHonbai. Hanbinbwa 6pyHbka — e KadaH KanycTu.
3Hanaun iHpopmaLito Npo HanbinbLLi i HANMEHLLI PO3MipU OpraHiB KBITKOBMX
POCNNH-PEKOPACMEHIB.

YacTtuHa OpradiB pPoCJMH 3a0e3MeUyIOTh 1XHE KUTTS, iHIIL
0epyTh yuacTh y po3MHOMKeHHI (Majy. 162).
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- yTBOPIOE Nnig
KBiTKa 3 HaCiHHAM
( 3abe3neyvyyroTb PO3MHOXEHHA 3axXMCT HaCiHHS,
NOro NoLMpeHHs
B "hen Be & 3 Hei BUpocTae
e T T M HoBa pocinHa
3 Hel pPO3BMBAIOTLCS HOBI CTEGMO, |
GpyHbKa NNCTKK, BPYHbKK )
cTebno TpaHCnopTye
no POCNUHI Boay

3 peyoBMHaM, € OMOPOIO
AN HaA3eMHOI YaCcTUHU

)

30iNCHIOE POTOCUHTES, )
3abeaneyvye 0OMiH KMCHIO
i BYrfieKkucnoro rasy,

BMNApPOBYE BOAY

JNINCTOK
Y KOpPiHb

YTPUMYE POCINUHY B I'PYHTI, NOrMNHAe
3 'PYHTY BOZY 3 pe4OBUHAMU, MOXeE
3anacaTu NOXWBHI PE4OBUHU

J

3abe3nevyyroTb
XXUBMNEHHS i picT

Maxn. 162. @yuKIIii opraHiB KBiTKOBOI POCINHU

Sk opraHM pOCJIMHH NOCIEpPeYaJIUCaA, XTO 3 HHUX HaW-
BaskauBimuii. HaykoBa kKaska.

OpraHn poCnuHN 3aBXAuW XUNU OPYXHO. Ane O4HOro pasy, BTOMIEHI
CMEKOTHUM NITOM, BOHU MoYanu cynepeyky — XTo 3 HUX HanurosioBHILLWN.

KopiHb: 3BM4anHO, WO 9 — HAWTOSNMOBHILWMIA. AKe 3aKpinsio poCrvHY B
I'PYHTI, HaMoOK BCi OpraHyM BOAOK i rogytd MiHepanbHUMKU conamMu. A sk
Tpeba BigKNacTn NOXMBHI pe4oBUHU, LWO6 NOTIM Ha HACTYMHUI PiK BUKOPUC-
TaTu ANnA pocTy — TO TakoX ogpasy Ao MeHe. | Toai A BaXKo npaLoo — pos-
pocTatocb. [1po MO BaXnMBICTb FOBOPUTb HaBiTb Te, WO S MNepLunm
3'asnsaca 3 HaciHWHW.

Jlucmock: ot-oT, KopeHe, xuBeLl cobi, Ta we 1 3a Min paxyHok. Agxe ue
1 YTBOPIOIO Mi Yac POTOCMHTESY 3 BYITIEKUCIOro rady i Boau Ti MOXMUBHI pe-
YOBWHM, NPOECINHO BUKOPUCTOBYOYM OIS LIbOr0 COHSAYHY €Heprito. A wwe 1
BMUAINA KMCEHb, SIKMUM BCi AMxatoTb. | Le HenpocTe 3aBaaHHs, agxe Tpeba
MOCTINHO KOHTpOMoBaTH, WOo6 He cnnyTaTy AMXaHHA | POTOCUHTES: BYrne-
KACNWUIA ra3 crnpsamMoByBaTh AN POTOCUMHTE3Y, a BUAINATU KNCEHb, KUCEHb
CKepOoBYBaTU ANSA OUXaHHSA, a BUAINATM Byrnekucnui ras. A sk Tm 3abarato
HabepeLl BoAN, TO 1 PATYHO POCINMHY — BUMApOBYHO (BMAINS) ii yepes cBoi
npoamxu. A aKWwo noTpibHo, s Tebe, KopeHe, MOXy BUPOCTUTH | Be3 HaCiHHS.
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Cmeb6no: oT cnyxato a1 Bac i aymato, kyam 6 t1, KopeHto, giBaB Boay, a sik
6u ™1, JlncTky, nepenasas iHLUMM OpraHam NOXMBHI pedoBuHU 6e3 meHe? Lle
XX MOI JOBIi KMITUHM SIK TPYBOYKM NepecnnarTb NOXUBHI pe4OBUHM Big JlncT-
KiB YHWU3, a Boay Big KopeHs no BCii pocnuHi. 3 paHHbOI BECHU [0 Mi3HbOT
OCEHi NpaLtolo, TPOXN NEPENOYNHY B3UMKY, @ 3 HACTaHHSM Tenna 3HoB be-
pycsi 4O poBOTU. A XTO X, SIK HE S, TPMMAIO TiNKKN 3 TIMCTKaMK Ta pO3TaLLIOBYHO
X Tak, Wwob yci coHeyko Gaumnu.

Keimka: siki BM HaiBHi, cnepeyaeTecd, XTO 3 BaC HaWronoBHiWWN. Yce
nNpocTo. Yca Balla npaus, Bce, Wwo Bu 3000ynn 3 r'pyHTY, NOBITPs, BOAW, CO-
HAYHOI eHeprii Ansa Toro, wob A Morna yTBopuTu nnig 3 HaciHHaM. He Byae
MeHe, — He Oyae 1 nnofy 3 HaciHMHamu, a He Byae HaciHHA — He Byae 1 poc-
nuHu. Tomy, skwo 6yay 9 — yae pocnuHa.

bpyHbka: Tak-To Tak, ane He Byno 6 Hi Tebe, Ctebno, Hi Tebe, JInctky
6e3 meHe, a Hi HaBiTb Tebe, KBiTko. Bo came A 3axuLiato Bac LLe MareceHb-
KMX Y3UMKY Bif JIIOTUX MOPO3iB, paHHbOI BECHWU — Bif, HECNOAIBAHUX NPUMO-
pO3KiB, Bif KOMax LUKiOHWKIB, siki 6 4aBHO Bac 3rpuanu. HesasyHi Bu.

HaciHuHa: i, Bce-Takn, 1 — HauronoeHiwa. Came 3 MeHe pO3BMBAETLCA |
KopiHb, i Ctebno, i Jluctku, i Ksitkn, i MNMnoawn, i Hoei HaciHMHu. Tomy mato
HaNBaXXIMBILLY POfb: 3aXUCTUTK i 3abe3neynTn piCT Ta PO3BUTOK ManeHb-
KOMY 3apofKy pOCnvHU, Wob noYanocb HOBE XUTTS.

[1nid: ane Tn 3abyna, HaciHnHO, Wo came 4 3axuwato Tebe i boprochb 3
yCima Herapasgamu 3a TBOE XUTTS. A XTO X, SK HE 51, BUragyto pi3Hi cnocobm
noLMpeHHs, Wob nepeHecTn Tebe Ha HOBE Kpalle Micue Ang po3BUTKY Mai-
OYTHBOI POCINHMN.

| we 6, HaneBHO, JOBroO cnepeYanuch opraHn, sikbu He PocnuHa, sika no-
Yyana 3aguxaTtuchb i B’'aHyTU. CxaMeHyn1UCb opraHun i ApY>XHO B3SANUCh NpaLto-
BaTW pa3oMm, paTyroun PocnvHy.

Axi TaemMmHuIi NMpuxoBYIOTHh KBiTKM i miaomu. Hac zaua-
POBYIOTH KBITKM — BeJHKI1 i MaJi, sCKpaBi i He mAy’Ke, 3alalrHi
i 3oBcim 0Oe3 Bamaxy. JlrogmHYy i TBapmH HPHUBAOJIIOIOTL HacaM-

-

TuumnHka, MNunok,
8 Hill ymeoproembCs KoJu nepeHocumscsi
NMUIoK Komaxamu, 8impom
abo so0or0, 3anurnoe
MaTouka, L MamoyKy
3 Hei nicrs 3anuneHHs - ~
pO38UHEMbCS HawonncTku
Anif 3 OAHIEHo YN 3axuwjaromsb YacmuHu
6araTbMa HaciHMHaMM Keimku 90 i

| po3KpueaHHs |

MentocTkn \ KBiTkonoxe
rnpusabrorme Komax

Or1s 3anusieHHs K8ImKu

Ha HUX
: : TpYMatoTbCS
KBITKOHIXKa | BCi 4aCTUHM KBITKM

Mag. 163. BynoBa KBiTKHM Ta (yHKIIil i1 wacTuH
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mnepen nearwcmKu KBITKU, ajie IJisi POCIWHU Ba’KJUBiIlle 3HAa-
YeHHs MAalOTh BHYTPIIIHI 11 YacTMHU: MUYUHKU 1 mamouka
(maj. 163).

3 MaTOYKM BHACJiOK IOTPAILIAHHA Ha Hel MUIKY (3anu-
JIeHHs) PO3BUHETHCA ILI 3 HACIHMHAMHU. Y TBOPEHHA IJIOAY 3
KBITKU — JIOCUTH TpuBaaui npoiiec. Tomy
OilybIIicTL 3 HAc 3BepTae yBary 37e0ib- Sy
II0T0 Ha MOoro moyaToK (KBITKY) i KiHeIlb YTBOPHETLCSA
(mospinumit mrix). Posriaup Ha MamooHKy NVid P
164 i momguBuchH Bimeo 3a QR-xkomoMm, K
YTBOPIOEThCA IIJIi Y BUIIHI.

MeMioCTKA  TUYMHKA TBEpha yacTuHa  COKOBMTa
Ve »~ wmarouka. nnoay YacTuHa nnogy

F ./ | ; =

@ » Yy B Q
/ Q'}\ f W ’ _ LuKipKa
YaLLOMMCTKX  YacTvHa MaToqKu, HaciH1Ha nnomy

LLLO YTBOPUTb HaCIHUHY

Maun. 164. YTBOpPeHHSA IJIOAY BUIITHI

@ KOPOTKO MPO FONIOBHE

O OpraHu KBiTKOBUX POCJINH, AKi 3a0e3IIe4y0Th IXHE KUB-
JeHHdA Ta picT, — e Kopiub 1 marin. Ilarin ckaagaeTnsca 3i cre-
0Jia, JIUCTKiB i OPYHBOK.

O Opranum, mo 3a6e3neuyOTh PO3MHOMKEHHA KBITKOBOI poc-
JUHU — IIe KBiTKa, IJIig i HaciHmHA.

@ 3anuTAHHs (@) 3ABOAHHA @)  DOCTIMKEHHSA

1. Bigragan, npo siki YaCTUHW KBITKN NOETBbCA Y TaKNX TBEPOPKEHHSX:

O maroTh pisHi KoJabOpPU, IT00 IPUBAOJIIOBATH KOMAaX;

O y Hill YyTBOPIOETHCS IIUJIOK;

O 3axuIaTh KBiTKY 10 i pOSKPUBAHHI;

O micaa sanmIeHHA 3 Hel YTBOPUTHCA ILJIi 3 HaCiHMHAMU.

2. MNocnocTepiran yniTKy, SIK 3 KBIiTKWM YTBOPKETLCA Mg Y POCANHN, AKY
obepeLl, i Hamarnon cxeMy 3a 3pas3koM Ans BuLLHI. CcoTorpadyyt KOXHUM

eTan.
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BoaorocTI
TA CNOPOBI POCNUHM:
XTO Y BOAL,

A XTO HA cyxopont

l'ynsaemo nicom, 8UXOOUMO Ha 2asisi8UHy, a 0Cb 80arneqyuHi 8UOHIEMbCS
o03epo. | ecodu — pisHoMaHimmsi ¢popm, Po3mipie, KOrbopie POCIUHHO20
ceimy. Ane sk 8i0pi3HUMU Moxu, rnayHu, xeowi? | yu ysime narnopoms? Yu
8Ci pocnuHU 8 03epi € s000pPOCMAMU?

q Aki ocHOBHI BigMiHHOCTI BOmOpocTeil, CIOPOBUX i Ha-
CiHHUX POCJHH. ¥ TaKUX POCJUH, AK BOAOPOCTi, HEMae€ TKaHUH
1 opraHiB, sIK y KBIiTKOBUX pocJinH. Tomy ixXHe Tiji0 Ha3MBaIOTh
ciIaHHIO, a00 TagomoMm (MaJ. 165).

MaloTb TKaHUHW,
KOpiHb i nariH

He MaloTb TKaHWH,
KOpeHs i naroHa

9!
!

e 3eneHi W ° qepBOHiW NOLUMPIOOTHCH NOLUMPIOKTLCH
BOOOPOCTi BOOOPOCTI HaCiHHAM o
, W 'E-‘:-;Lﬁ_"]__-‘ll,:‘m-

oy

b -ﬁ_:n.v-?'-ﬁ- 1#

e nnayHu

o MOKPUTOHACIHHI, |_ |
abo KBITKOBI

B, W T

<
<

Man. 165. I'pynu pocanu
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HacinHi pociuHu, Taki K NOKpUTOHACiHHI (KBiTKOBIi) i ro-
JIOHACiHHi, MOIMUPIOITLCA HacinmHaMmu. Cnoposi pocanHU Gop-
MYIOTH CIIOpHY (KJIITMHA UM KiJbKa KJIITHUH, 3aXUMIEHNX 000JI0H-
KaMH), 3 AKUX 3a CIPUATINBUX YMOB YTBOPIOETHCSI HOBa POC-
JVHA.

Po3rnsaHb cxemy Ha marnoHKy 165 i noMipkyn 3a SKMMUM O3HaKammu
POCNNHW 06’€AHYIOTb Y Fpynun.

Yum Biapi3HAIOTHCA BOTOPOCTi, MOXM, IJIAYHH, XBOIIi
Ta MAmoporTi?

( BOAOPOCTI )

( flka 6ynoBa Tina )

e TiNO HE Ma€ TKaHWH, KOPEHS, NaroHy, TOMY NOro Ha3nBatoTb CraHb, abo
Tanow;

e MOXEe cKnagaTtucs 3 OAHiel KNniTuHM abo baraTbox;

e 3abapBrieHe B Pi3HNUX BOOOPOCTEN Y 3eMNeHU, YepBOHUIN KOMip 3aBOAKM

cneujanbHUM pedoBnHam
S )

[ 7K XUBYTb

e y godoliMax BiflbHO NnaBakTb abo NPUKPINMEHi 4O AHA YW NiABOOHMX
NpeaMmeTiB, Y rpyHmi, Ha Kopi fepeB, CKensx;

e (poTOCMHTE3YIOTD;

e PO3MHOXYHTbLCS MOAINOM Tina Ha YacTuHM abo 3a AOMOMOroH Crop Yn

cTaTeBUX KIiTUH
_ J

( 1
ke 3Ha4YeHHs

€ DKe Ona TBapuH BOLOWM, ANs1 NIOAVHN;

YTBOPIOKOTb KUCEHb Nif Yac POTOCUHTESY, AKMM OMXat0Tb OpraHiamu;

OYULLYHOTb BOAOMU;

3 HUX OTPUMYIOTb PEYOBUHU, Hanpuknag, nog,;

[obyBaloTb pevyoBMHY arap-arap, sy BUKOPUCTOBYIOTb LN BUPOLLY-

BaHHS MiKpOOpPraHi3miB, a TakoX y KyniHapil;

e pa3oM i3 LiaHobaKTepPIAMM MOXYTb CMIPUYMHUTY «LUBITIHHS BOAOWMY

N\ J
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)‘/( PisHOmaHiTHiCTb )\

 OmvokniTMHHI | BaratoknitunHi |

Y

< \A
3er1eHi G T | seneni YepBOHi
e Xnamigo- ¢ YNOTPUKC "1. )
L

MOHaaa

= e Xropena L .
: 1
u e nopdipa
e ynbBa crniiporipa e binodopa
(MOpCbKUIA
canar)

Maun. 166. PismomaHiTHiCTS BOomopocTeii

( MOXM )

4 N

Aka 6ygoBa

e y OesKUX TifNo Mae npocTiwy 6yaosy (cnaHb), TO6TO HEMAaE Taknx opra-
HiB, sIKk cTEONO, NMUCTKN, KOPiHb;

e BiHWWMX € cTebno, ApiBGHI NIUCTKN, LOBri «BONOCKNY, SIKi BUKOHYOTb (OYHK-
Lito KOpPEHIB — pn30igu;

e ONS PO3MHOXEHHS YTBOPHOKTb HiXKKY 3 KOPOOOYKOH, B SIKi YyTBOPHO-

0TbCSA Cropu
N\ J

( 1
K XUBYTb

e Y 3B80/I0KEHUX MiICUSX Ha Cyxodoni, HanyacTiwe nicax, aesiki y 800o-

umax;

e (POTOCUHTESYIOTb;

* PO3MHOXYKTbCHA MOAINIOM Tifla Ha YacTuUHKU abo 3a AOMOMOroK Clop YK

\CTaTeBVIX KNITUH )

( 1
ke 3Ha4YeHHs
e OfHi 3 NEPLUMX OCENATLCA TaM, A€ HEMAE iHLWKMX POCIIMH, NOCTYNOBO
YTBOPIOKOYM A5 HUX I'PYHT;
e BOMpatoTb y cebe BOAY, CNPUSIOTb YTBOPEHHIO BONIT;
charHymm yTBOpPOKOTL TOPd, KN BUKOPUCTOBYIOTL NOAM;
y XiMiYHI NIPOMMUCAOBOCTI 3 HUX OTPUMYIOTb Pi3HI PEYOBUHY;

BMKOPUCTOBYIOTb 1151 O3€MEeHEeHHS akBapiyMiB
. J
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LTiJ‘IO 3 INCTKaMm H L L J\( Tino — cnaHb )
i ctebrnom ¢

e 303YIWH JTIbOH e coharHym e MEYiHOYHUK

Mau. 167. PizgomaHiTHICTE MOXiB

( MNAYHU )

4 N

fAka 6ygoBa

e TPaB’SHUCTI POCINHU;

e KOpeHi, cTebno (pocTe Bropy abo CTenuTbCs NO 3eMIi, BKOPIHOKYUCH),
APiOHI NNCTKY;
_® ANA pPO3MHOXEHHS YTBOPIOIOTb «KOMOCKM», B AKNX dopMyOTbCS Cropu )

( 1
K XUBYTb
e Y 380/10)KEHUX MICUSIX Ha Cyx0oAorsi, HanvacTilwe nicax, gesKi Heaaneko
B, GeperiB 03ep;
e (pOTOCHMHTE3YIOTD;
e PO3MHOXYHTbLCS NOAINOM NaroHy Ha YacTuHn abo cnopamu, abo crare-

BUMW KNiTUHaAMU
N\ J

( 7
ke 3HaYeHHA

e cepep nrnayHiB € OTPYMHi

e 3 JaBHIX BUMEPMMX MrayHiB YTBOPUIOCH KaM’siHe BYTinns, sike BUKOpUC-

TOBYIOTb 34e€6iNbLIoro 9k Nanveo;

e [edKi NnayHu € nikapCbKUMU POCIMHaAMWU;

e Y XiMIYHII MPOMUCINOBOCTI 3 HAX OTPUMYIOTb Pi3HI PEYOBUHMU;

e BUPOLLYIOTb AK AEKOPaTUBHI POCINHNY;

e BMKOPWCTOBYIOTb ANS 3abapBreHHs BOBHU Y KOPUYHEBUIA KONIP;

e MnriayHu, siKi XXUBYTb Y BOZi, BAKOPUCTOBYIOTb ANSA O3€MeHEeHHS akBapiy-

MiB

. J
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A/( PisHOMaHiTHiCTb ]\
e nnayH ° nntayHOK e MONOAUIBbHUK

BynasonogibHuin nnayHonoaibHum 03epHUn

Max. 168. PisHomaHiTHiCTE maayHiB

( XBOLL| )

4 N

Aka 6ygoBa

e TpaB’stHUCTI POCIINHM;

e KOpPEHi, Nia3eMHUn nariH (KOpeHeBuLlEe), nariH Hag 3emnero (HaBecCHi
npopocTtae Gyporo Konbopy, YTBOPIOE CMOpM i BigMUpaE, a BRiTKy pocTe
3eneHni), IMCTKN gyXe ApibHi, ToMy (POTOCMHTE3YI0TL CTebna;

e [Nl PO3MHOXEHHS YTBOPHOKOTb «KOMOCKMY, B AKX (DOPMYIOTLCSA CrOpU
\ J

( 1
K XUBYTb

e Y 380/10)KEHUX MiCUsIX Ha cyxoaoni, Ha 6eperax BOAOWM;

e (POTOCMHTE3YIOTb;

e PO3MHOXYKTbCA MOAINTIOM KOPEHEeBMLLA Ha YacTMHM abo 3a JOMOMOro

Crop, YN cTaTeBux KNiTUH
N\ J

e N
Ake 3HaYeHHSA

TBAPWHU He iASATb Yepes3 OTPYWHI pe4oBMHM | AyXe TBepAai cTebna;

3 [laBHiX BUMEPNNX XBOLLiB YTBOPUIOChH KaM’'sAHe BYTinns;

AesAKi XBOLL € JiKapCbKNMU POCIIUHaMWU;

ICTiBHMMK € Monopai NiTHIi NnaroHn i 6yNbO0OYKM Ha KOpeHeBULLIAX, SKi Mic-
TATb KpOXMarb, SK i Bynsbu kapTonni;

e yepes TBepadi ctebna MoXHa BMKOPUCTOBYBATWU ONS YULLEHHS, LWnidy-
BaHHA MeTary, KyXOHHOro nocyay;

e N5 3abapBreHHs TKaHWH, BOBHU Y CipO-XOBTWU KOTIp;

e € Byp’aHamu, SKUX HeNnpoCcTo No3byTUCH
. »
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S

/( PisHOmaHiTHiCTb )\

L4
1 e Xsou e XBOLL|
¥ MOSIbOBUM nicoBun

=S o

fe

Mag. 169. PizHOMaHiTHICTL XBOII[iB

( NAMOPOTI )

4 )

flka bynoBa

e TpaB’AHWCTI POCnMHK, ane € i AepeBonoaibHi (MeLKaHLi Tponikis);
e KOpEeHi, nig3eMHe cTebno (KopeHeBuLLE), MNCTKN, AKi MatoTb Ha3By BaWli;

e CMNOpwu yTBOPKOKTbLCA B cneujianbHUX yTBOpax Ha JIMCTKax
. J

( N
7K XUBYTb

e MOLUMPEHi Ha cyxoaorni, Hanpuknag, y nicax, a gesiki — y Bogonmax;

e (POTOCMHTE3YIOTb;

e PO3MHOXYHTbLCS MOAINOM KOpeHeBULa Ha YaCcTuH1 abo 3a 4OMNOMOrow

Crnop, Yn ctateBUX KNiTUH
- J

Ake 3HaUeHHSA

3 JaBHiX BUMEPNMX NanopoTen yTBOPUIOCH KaM’siHe BYTiNns;
Aesiki nanopoTi € NikapCbKMMU poCNnHaMu;
BUPOLLYIOTb SK AeKOpaTUBHI POCANHN;
AesiKi BOAHI NanopoTi BUPOLLYOTb SIK 3ereHe oOpMBO Ha NOnsiX 3 pu-
cowm;
e cepepf nanopoTen € OTPYWHI
- J

Pi3HoMaHiTHiCTbL

v

e LNTHMK YOMNOBIYMM e acnfeHiyM rHi3goBUM e carnbBiHiA NraBatya
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YHW, XBOLLi Ta NanopoTi.

© BogopocTi — OAHOKJIITUHHI Ta 6araTOKJIITMHHI POCIWHU,
Tijo AKMX (cjIaHb, a00 TaJ0M) He Ma€ TKAaHWH Ta OPraHiB, AKi €
Yy CIIOPOBUX 1 HACIHHUX POCJIUH.

O Moxu — CIOpPOBi pOCIANHM, B AKUX € cTe0JIO, JUCTKU, He-
Ma€e KOPEeHiB, a crmopu B 0ararboxX yTBOPIOIOTHLCSA B KOPOOOUILi Ha
HiMxKIIi.

O Ilnaynu, XBOIIi Ta IIAIOPOTi — CIIOPOBI pocaMHU, AKi Ma-
IOTh KOPeHi, cTe0Jio, sucTKU (Y XBOIIiB JUCTKHU AY:Ke APiOHIi, a
B MamopoTel ix Ha3MBaIOTh BaliAMMU). ¥ IJAYHIB i XBOIIiB ciopu
YTBOPIOIOTHCA B KOJOCKaX, a y IIAallOpOTeH — y CIeIiaJlbHUX
yTBOpax Ha HUMKHIN CTOPOHI JIMCTKIB.

9 3AMUTAHHSA ° 3ABOAHHSA @ OOCHNIMKEHHSA

1. Wo 3 nepenivyeHoro He xapakTepHe 4S5 BOLOPOCTEN:
O MOXYTb CknagaTtucs 3 oaHiei abo 6araTtbox KniTuH;

O NpUKpPINNIKTLCA 4O MOPCLKOrO AHA KOPEHAMMU;

O [gesiki 3 HUX MOXYTb CNPUYNHATY LBITIHHA BOOOWM,;

O XMBYTb TiflbKK Y BOAOMMAX.

. O6roBopiTb y rpyni, WO Ai3HanMcsa HOBOro Npo BOAOPOCTI, MOXM, Nna-

2. CniBBigHECN TBEPMIKEHHS 3 HA3BOK POCIIMH, SKUX A Moxu
BOHO CTOCY€ETbCS.

1. Y BaraTbOX NpeacTaBHUKIB € BECHSHI Ta NiTHI na- b nnayHu
FOHW, O BIPI3HAKTLCS .

2. Ha HWXHI CTOPOHI NUCTKIB YTBOPKOOTL crneLi- B xBoLui
anbHi yTBOpWY, B sIKUX (POPMYIOTBLCS Cropwm .

3. MatoTb kopeHi, cTebno, ApibHi NUCTKK | yTBOPIO- [ nanopori

I0Tb KOFOCKM i3 cnopamm

4. He matoTb KOpeHiB, a cnopu B 6aratbOX yTBOPKKTLCA B KOPO-
oyl Ha HiXUi
3. PoasnisHai pocnuHu 3a YacTuHaMn IXHbOro Tina.

I
|
X
& Man. 171



Lo os'eaHYe
I BIAPI3HSE
FONOHACIHHI

TA NOKPUTOHACIHHI POCNUHU

TaemHuyi 8 Ha3ei HaciHHI POCIUHU HEMaE, 8Ce 04e8UOHO — MaroMmb Ha-
CiHUHy. Hawe 3ael0aHHs — po3zadamu 3a2adKy, YOMy OOHIi POCIIUHU 20110~
HaciHHi, a iHWi — MOKPUMOHAaCIHHI.

° °

Illo xapakTepHO AJA TOJOHACIHHUX i MOKPUTOHACIHHUX
pocauH. IIpomoB:xkyeMo 3HAMOMCTBO 3 PiI3HOMAHITHICTIO CBITY
pocauH. ChoromHi Tm pAisHaemicsa OiJbIlle IIPO 0OCOOJIMBOCTI Oy-
JIOBU, KUTTSA, 3HAUEHHA B NPUPOAIL U AJIs JIOAell T'OJJOHACIHHUX
i moxkpuToHaciHHUX (KBiTKOBMX) pocyuH (maja. 172, 173).

( FOMOHACIHHI )
a flka bynoBsa AK XMBYTb N
e [epeBa, KyLui; e MOLUMPEHi Ha cyxodoni no BCin

e KOpeHi, cTebno, NCcTkn (XBoS); 3eMHin Kyni;
e YTBOPIOKWTL MiCAS 3anufieHHa B e (DOTOCUHTE3YHOTh;
LWUMLLIKAX HACIHUHK e MOLUMPIOKTLCH HaCiHMHaMW.

Ake 3HaYeHHSA

POCTYTb Y BiNbLUOCTI NiCiB;

YTBOPIOKOTb KUCEHb MNif Yac (POTOCUHTESY;

BUAINSAIOTb PEYOBUHU, SKi 3ryOHO BNNMBalOTb Ha MIKpOOpPraHiamu;
OEepeBUHY BUKOPUCTOBYIOTb SIK ByaiBenbHUIM Martepian, y XiMiyHin npo-
MMWCINOBOCTI 3 HET OTPUMYIOTb Pi3HI PE4OBUHM;

e AN BUIOTOBMEHHS NiKapCbKMX NpenapariB, Hanpuknag, 3 epeBUHU
ANVHU OTPUMYIOTb aKTUBOBAaHE BYTinns;

e NS 03eNeHEeHHS SK AeKOpaTUBHI pOCIUHU

e COCHa 3BMYanHa 4—( PisHOMaHIiTHiCTb )H e dniBelb KO3aLbKui

e v

e dnuHa
€Bponencbka

Mag. 172. XapaKkTepucTuKa roJOHACIHHUX
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HaituncaeHHinmmmMu 3a KiJabKicTIO BUIIB cepejn T'OJIOHACIH-
HUX € XBOMHI POCJIWHU, N0 AKUX HaJIeKaTh COCHA, AJMHA, AJi-
Bellb, KUIAPUC TOIIO. IXHi TOJKOMOAIGHI JMCTKM HA3UBAIOTH
xBo€1o. HacimHa B roJjoHaCiHHMX POCJINH YTBOPIOETHCA Y BUO-
3MiHEHOMY IIarOHi — IIIMIIIIi.

[ NOKPUTOHACIHHI ABO KBITKOBI ]
4 N

Aka 6ygoBa K XUBYTb

e [epeBa, KyLli, TPaB'sHUCTI POCIIMHN; e MOLUMPEHI Ha cyxodosni B
e KOpeHi, nariH (cTtebno, nUCTKK, HaPiI3HOMAHITHILWKX yYMOBaX, Y

OpYHbKN); BOJOMMAX;
e YTBOPIOWTb KBITKU, 3 SKMX (POpMYy- e (POTOCUHTE3YIOTb;
€TbCA NNig 3 HACIHUHaMK ¢ MOLUNPIOKOTBHCA HAciHMHaMKU

Ake 3HaUYEHHA

e [Kepeno ki Ans TBapuH; CTBOPKOOTb YMOBW NS XUTTHA TBApWUH, BUAI-
NATb KUCEHD;

e 04N BUKOPUCTOBYIOTb Y 1KY SIK OBOYEBI, NNOO0BO-AriAHI, ONiNHI, 3ep-
HOBI POCINHW;

* BUKOPUCTOBYIOTb AN rofisni CBINCLKMUX TBAPWH;

e MEOOHOCHI, 3 AKNX 64konu 36MpatoTb NUMNOK | HEKTap 1 NnepepobnsaTb
Ha me[;

e y XiMiYHi, Xap4oBin, napdymMepHi NPOMMUCIIOBOCTI 3 HUX OTPUMYIOTb
Pi3HI PEYOBUHN; BUPOLLYIOTb AK AE€KOPaTUBHI POCIVHU;

e fesiki € byp’aHamu;

e € OTPYWHi pOCNNHU

PisHoOMaHiTHiCTbL
A/A/[ v j\k\;

* CyHuU| * TPULIMKN * ropox o ninis e MLeHNLSs
nicosi 3BUYalHI MOCIBHUN nicosa 3BMYalHa

Mau. 173. XapaKTepuCTUKa MOKPUTOHACIHHUX
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O6roBopiTb Yy rpyni, WO Ai3HaNncst HOBOro NPO rOfOHACIHHI Ta NOKPU-
. TOHACIHHI POCINUHWN.

TTPAKTUYHA POBOTA

Bu3snaueHHA nmpeacTaBHUKIB Pi3HUX Ipyn POCIHH

IloTpioHi MaTepiaau: repbapHi 3pasku pocuH, oTorpadii,
JKUB1 POCJAMHU — IIPEACTaBHUKU MOXiB, IIJIAyHiB, XBOII[iB, IaIlo-
poreii, XBOMHNX, KBITKOBUX.

Xix po6oTu

1. Posrisseb repbapHi 3pasku, ¢ororpadii, KuBi pocauHuU
Ta 3HAWAM BiAMiHHOCTI B iXHiiT OymOBi.

2. BusHau, 10 aKoi rpynu (HampUKJIa[, MOXU UMW IJIAYHU i
T. I.) HaJEKaTh IIi pocamHu. Po3raamaoyy POCANHU, IIPOXOIb
asroputm (maj. 174).

3. 3Haligu o3HaKMU IIOAiOHOCTI Ta BigMimHOCTI B OymoBi poc-
JVH, AK1 TU BU3HAUYUB/-Ja.

4. Hanumniy BUCHOBOK, BifIoBigarouy Ha 3alIMTaHHS.

1). fIxa ocHOBHaA BiZMiHHIiCTH BOAOPOCTEI Big MOXiB, IjIay-
HiB, XBOII[iB, MaIOpPOTeii, TOJOHACIHHNX Ta KBIiTKOBUX POCIUH?

2). Skuit opranm BiACyTHiI#I y MOXiB IOPiBHAHO 3 iHIIIUMU
CIIOPOBUMMU pOCJHHaAMU (IIJIayHaM’, XBOIIAMU, TaTOPOTAMM)?

3). ¥ uomy moznibHicTh OyJOBU CIIOPOBUX pPOCaNH (IJIAyHIB,
XBOII[iB, MAMOPOTeli) 3 HACIHHUMM pocJanHaAMM (TOJIOHACIHHUMU
Ta KBiTKOBUMM)?

4). fIKi opraHu € y roJIOHACIiHHUX i KBITKOBUX POCJIUH, SKUX
HeMae€ B MOXiB, IIJIayHiB, XBOII[iB, IIaIlOPOTEM?

5). flkuMu opramaMu BigpPi3HAIOTHLCSA TOJIOHACIHHI Ta KBiT-
KOBi pocauHu?

O V ronoHaciHHMX POCIMH HACiHHA YTBOPIOETHLCA Yy BHUJIO-
3MiHEHOMY IIaroHi — IITMIIIII.

O V¥V nmokpuroHaciHEMX (KBITKOBUX) € KBiTKHU, 3 AKUX YTBO-
PIOIOTHCSA ILILM 3 HACIHMHAMIU.
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PocnivHa
Hi TakK :
Ma€ opraHu, Hanpuknag Ma€ KOpiHb,
cTebno, NNUCTKM TaK cTebrno, NUCTKN
LHe Mae opraHis, Tino l Hi

Haragye niacTnHKy J ctebna pocTyTb yropy KODEHS! HeMaE

TaK | ¢ | nexggﬂ_: Ha 3emnii, Ha WX | | ol e
(0 BOJOPOCTI ) € APIDHI ICTKI, € KOPSH!, | |51c1im, Ha pocnnHax
S0 Ha BEpTUKanbHWX cTebnax ’
. € KOpUYHeBa Kopo-
| & «konocku» xoeTyEaToro BouKa Ha Hixk
) KOnbopy > 79
¥ Hi Tak | r .

TaKk v

1 |
ABa TUNW NaroHiB, sKi ® nnayHu [ e moxu 14

BigxoadaTb Bif

|
rOpu30oHTanbHOro JOBroro || | |||I
KOpeHeBuLLIa 3 KOPEHAMN, \ KOpeHi, ctebno
Ha 6ypoMy naroHi - KOpu4yHeBe TOBCTE,
€ «KOMOCKMN» W NNCTKN — XBOS,
TaK ¢ l Hi _ € LUMLLKN

.
BiZl KOPUYHEBOTO
L [ KOpeHeBMWLLa BiaXoasaTb
e FINCTKN, CXOXi Ha Benuke
| nip’si, HA HWXXHIN CTOPOHI
NNCTKA € KOPUYHEBI
HeBenuki yTeopu

TakK ¢

® nanopori

KOpeHi, ctebno, J'IVICTKVI,]
€ KBITKM | nnoaun

TakK v
® KBiTKOBI

Man. 174. AnropuTM BU3HAYEHHS POCJINH

9 3AMUTAHHS o 3ABOAHHS @ OOCTIIMKEHHS

1. Ha3Bu XBOWHI pOCnnHW, SiKi TU 3HaELW. FAKe IXHE 3Ha4YeHHA?
2. Ycim Bigomi kegposi ropixu. lNolwykan iHpopmadito i posragan 3aragky,
4YOMY BOHW He KeJpoBi, i He ropixu.

17



TIPUCTOCYBAHHA

A0 XUTTA TA
PI3HOMAHITHICTb
POCNUH

LisHaemocs binbwe rnpo poCiuHU, SKi € meoiMu 3er1eHUMU cycidamu Yu
mo Ha rid8iKoHHI, Yu Ha 20p0o0i, Yyu 6ins wkonu i domy mouwjo. Kpacoro skux
POCIIUH MU MUJTYEMOCS, 5IKI 3 HUX Hebe3arieyHi, 60 ompyUHi, SIKi sUKopucmo-
8YEMO 8 IXXY, a 5Ki € NliKapCbKUMU?

@ g

AxKi € mpucrocyBaHHA POCJIHMH [0 3aNUJEHHS Ta IOIIU-
peHHa maogiB i HaciHHA. IlepeHeceHHA NHUJIKY 3 TUYMHKU Ha
MAaTOUKY HAa3WBaIOTh 3anmujaeHHaM (MaJj. 175). Ilujok mormu-
PIOETHCA BITPOM 1 BOIOIO, MOT0 MOXKYTh IIEPEHOCUTH KOMAaxu,
nTaxu, KaKaHW Ta iHII TBapWHU.

Pocamnanu BpaooTbhcsa OO0 PisHUX
«XUTPOIIiB», 100 MPUBAOUTH CBOIX
danuiaioBauiB. Och KijJbKa IPHUKJIA-
JIiB POCJIMH 3 PI3BHUMU IIPUCTOCYBaH-
HAMUI OO0 3aIllUJIeHHS.

Y @ykcii mazenaHncvKol KBITKa
sACKpaBoTro KoJabopy. HaBiTh uarro-
JHUCTKM 11 He 3eJIeHi, a YepBOHiI — KO-
Jip, AKUH AysKe IPpuBadJioe HAMMEHIINX IITaxiB y CBiTi — KOJIi-
Oopi. KBiTKa Haragye BUIOBMKEHUN A3BiHOYOK, TaK IO JO ii He-
KTapy MOJKe moOpaTucsa CBOIM AOBTHM A3LOOOM TiJIBKU KOJIIOPi
(maun. 176,1).

Pagpnesisa ApHoav0i mae HalibiabITy KBITKY y CBiTi, miameTp
AKOoI Moxke OyTu Oinbile mMerpa, a maca — 11 Kr. IlemrocTku
KBiTKM UYepBOHi, M’ACHCTi i3 cBiTIMMH BuUcTynaMu. 3aBIAKU
HEeIIPUEMHOMY 3amaxy M’sica, IO I'HUE, BOHA IPUBAOJIIOE MyX
(man. 176,2).

Barato apiOHMX KBiTOK 0€3 IIEJIOCTOK i UAIIOJMCTKiB 3i-
Opani pasom y JsiwuHu 38uyailHoi. KBiTku 0e3 samaxy i He-
KTapy, YTBOPIOIOTH 6araTo api6oHoro nmuuaky. IIBiTe pociuHa mo
pos3nmycKaHHs JUCTKiB (Mas. 176,3).

KsiTka opximei komawrnuk 03eprkanvHuil 3a (popmMorw i 3a-
OapBJIeHHAM Harajaye caMOK meBHOTro Buay oc. Kpim Toro, Bona
BUIiJI€ PEUYOBMHM, IO HNPUBAOJIIOIOTH caMiliB. BoHU cimamoThb

Maun. 175. Ilepeunecenusa
IUJIKY KOMaxaMu
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Mau. 176. PociauEnu 3 pi3sHUMHU IPUCTOCYBAHHAMU IO 3allMJICHH:
1 — ¢dykcia maremancbKka, 2 — paduesis ApHoabai, 3 — JimmuHa
3BUUaliHa, 4 — KOMAaIIHUK J3ePKaJbHINA

Ha KBiTKYy, IIOTiM IIepejiTaoTh Ha iHIIY i 3aOUJIIOIOTH iX (MaJi.
176,4).

Ilicia sanujaeHHS Y KBITKOBUX POCJHH YTBOPIOETLCS ILJIiM 3
HacimmHaMu. Y HaciHWHI € 3apomoK MaiOyTHbOI pocauHu. Ha-
CiHMHA B COPUATJINBUX YMOBaX IIPOPOCTAE He TiJIbKMU OiJsa poc-
JUHU, Ha AKiN yTBOPUJAaCh, aje i «IIOJAOPOXKYye» Ha iHIIL Tepu-
Topii. [ledAKi pPOCAUHU MOKYTh CAMOCMIILHO NOWUPIOBAMU CBOL
HaCiHMHM, KOJIX JO3PiBaIOTh ILJIOAM, IO PO3TPIiCKYIOTHCA (MAaJI.
177). Ilpu mpboMy HACiHMHM PO3KHUIAIOTHCA Ha PidHY BiAcTaHb
BiJl pocJIUHU.

ITommproBaTuCh 8impom MOKYThb APiOHIi i Jierki HaciHWHMT Ta
mJaoau, abo BOHM MAalOTh CIelliaJbHi HPHCTOCYBAHHA OJA IIO-
JBOTY: BOJIOCKM, TIJOCKi TOHeHbKi BupocTtu. lIpucrocyBanHA
IJIS TOIIUPEHHA IIJIOAIB 1 HACIiHMH meapuHamu — e COKOBUTI
IJIOAM, AKi MpuBaOJIIOI0ThL, HAIPUKJIAL IITaXiB, abdo K raueuku,
AKUMHU YiIJIAIOTHCA IO IMIePCTi TBAPUH YU ONATY JIOAUHMN.

Y BogHMX POCJMH IJIOAM 3 HACIiHMHAMM IIOMIMPIOIOTLCS 3a
JOIIOMOT'0I0 800U, TOMY MAalOTh IOBiTPSAHI KaMepu, BOLOHEIIPO-
HUKHI TKaHWHN, CJIMU3UCTI HOKPUBU 3 OyabOamkaMu. Taxkoix
HaCiHMHM MOKe IIPUJIUIIATUA IO JIAIOK, Hip’sa mTaxiB i pasom 3
HUMMU IIepeJiTaTu 3 BOJOMMHU B iHIITY BOLOUMY.

camMonoLun-

BITPOM [ TBapMHaMu

TBapuHamun
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Mogueuch Bigeo 3a QR-KogOM MpoO NMPUCTOCYBaHHS POCIMH OO MNO-
@ LUMPEHHSA NNoAiB i HACIHHS.

MpuctocyBaHHSA
pOCnuH A0

SIki cexperu y HaciHuMHH. MOLUNPEHHS e at
nnoais i HaciHHa P £

@ LLlo 3axoBaHO B HACiHUHi. 3apoaKosa
To6i 3HapgoOUTbLCA: KBACONMHA, — < BpyHbka
MOCyauHa 3 BOAOH. ; \
LLlo Tpe6a po6uTK: Il - 3apo%|<oae
1. 3aMo4m KBaCOnVHy y BOAi Ha Kifbka cTebro .
rOOWH. 3ap01_J,KOBVIVI
2. Po3’egHan kBaconuHy Ha Asi nomno- \ KOpIHeLb
BMHKN. - cim’sagoni
3. YBaXxHO po3rnsiHb 3apofoK poc-
TIMHK 3@ BOMOMOTOHO NyTN. Mau. 178. Bynosa
4. 3Hangu 3apOAKOBi KOpiHeUb, CTe- HaClIHMHU KBacCoOJIl

6no, OpyHbKY, ciM’ssgoni — nepLi NUCTKM,
LLIO MICTATb NOXWBHI PEYOBMHM A5 PO3BUTKY 3apofka pocnuHu (man. 178).

@ Mpuragan, ski ymoBu NOTPiIOHI ANA NPOPOCTaHHA HACIHHSA.

Lo BinByBaeTbCcsa B I'pyHTI nig 4ac npo-
POCTaHHS HACiHNHW.

Tobi 3HamoOMTbLCA: HaCIHWMHM KBacori,
cknsaHa 6aHka (750 mn), nanepoBi KyXOHHI pyLu-
HUKMW.

Lo Tpe6a pobuTtu:

1. Yncty cknsiHy GaHKy HaMoOBHM NanepoBMMU KYXOHHUMW PYLUHW-
KaMu TakK, o6 BOHM LWiNTbHO Npunsiranu Ao CTiHOK.

2. Hamoun BOOoH pYyLUHMKK, WOO BOHM Oynu AOCTaTHLO BOMOMMMMU
AN NPOPOCTaHHSA HACIHUH.

Maxn. 179. ®ororpapii gocrimxenus (Journey To Josie)
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3. MiX CKNSAHOK CTiHKOK GaHKW i pyLIHMKaMmn po3MicTi no nepume-
Tpy GaHKM HaciHWHM kBaconi. LLo6 npuwBnaLwLnNT NPOPOCTAHHSA HACIHUH,
X MOXXHa nonepegHbLO 3aMOYUTU Ha AEHb.

4. MNocTaB GaHKy Ha NiOgBIKOHHS.

5. CnocTepiraii 3a 3MiHaMu i3 HacCiHMHaMWK, 3anNUcyn y 3oLWKnTi. 3pobu
CBITNUHWN.

dAx BUKOpUCTOBYBATHM 3HAHHA PO 3ejeHUX cycigiB. Te-
mep TH TaK 0arato 3HAEIN IIPO POCIUHU, IO CMIJIMBO MOKEIIl
OiKJyBaTUCh IIPO CBOIX 3€JIEHMX CYCimiB: KiMHATHI um
ropongHi pociauHu. IloguBuch Bizmeo 3a QR-KomoMm sAK
OpaBUJBHO 1X goraanatu. Jlomomoske moryisagaTui 3a
pocJMHaAMU 1XHi#l ITAcIopT, AKUHA T MOJKEI 3pOo0uTH
CaMOCTiIIHO 1 He TiJIBKU IJd JOMAIIHIX, ajie U IJs
THUX, III0 € B KJaci.

MoomBuck Bigeo 3a QR-kogoMm, K MOXHa BOoMa camo-
CTINHO BUPOCTUTU KOPUCHY MIKPO3€ENeHb.

Cepen 3ejleHUX CYCiIiB € i HeOe3meuHi POCAMHU — OTPYHHI.
BoHu wMicTATh peuyoBUHU, SKI MOMKYTH CHOPUUYUHUTHU 3aXBO-
proBaHHA i HaBiTHL cMepTh. o peui, i cepen JiKAPCHKUX POCINH
€ umMajyio oTpyiHux. Tomy camoisiikyBaHHs Hebe3meune. €
oTpyliHi pocauumu i cepen kimuatHux. II[o6 cebe obeperTu Bin
HEeIIPUEMHOCTEH, NOTPiOHO 3HaTH, LisHaiics npo
AKi BOHM Ha BuUrIAh. A ObOro orpyiiHi pocnuHm,
npouuTaii marepiaa 3a QR-xkomom. 06 YHUKHYTK

O TIunok MOKe IEePEeHOCUTHUCS KOMaxaMH, BiTpoM, BOJIOIO,
nTaxaMu, KaxkaHaMu TOIIIO.

O Ilnozu i HaciHHA POCJIMH MAalOTh PI3HOMAHITHI IIpucTOCy-
BaHHS OJIS IOIIHNPEHHS: CaMOCTiliHO, BiTpoM, TBapmHaMu, BO-
00, JIIOJIbMMU.

O Vcepenuni HacCiHMHU € 3apOJOK POCJIUHU, AKUHU CKJIala-
€ThCA i3 3apPOAKOBOTO KOPIiHIA, 3apOAKOBOTO cTebJia, 3apPOaKO-
BOi OPYHBKU.

O 3nmanua npo ximuHaTHI, TropoaHi, JiKapcbKi, oTpyiiHi poc-
JUHU KOPUCHO 3aCTOCOBYBATU Yy CBOEMY KHUTTi.
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@ 3aMnTAHHA @) 3ABOAHHS @)  AOCTIDKEHHS

1. PocnvMHM MOXHa BWKOPUCTOBYBaTU He
TiINbKW, K OEKOPaTMBHI YM AK DKy, ane i 3 niky-

BaNnbHOK MeTo. 3amsHb Yy «3eneHy anteky» 3a [pa «3erneHa
QR-kogom. Yu posnisHaeww, siki Tam 3ibpaHi poc- anteka» P
NNHN?

2. AK i B KOXXHOro Hapogy, B yKpalHUuiB €
POCINUHN — cumBONM KpaiHW. BoHu 3paBHa [pa «PocnvHu —
yocobnoTb Kpacy Hawol YkpaiHu, OyXOBHY CUMBOIIN
Millb Hapogy, 3acBigdyloTb MGOB A0 pigHol  YkpaiHu» P
3emni. MNepesip, 4 Bigomo To0Oi, Lo BOHM CUM-

BOMI3yHOTb.

3. Ob6epu kiMHaTHY abo ropogHK POCIIMHY YM POCIIMHY CBOEI MicLe-
BOCTI, sika Tebe Hanbinblle 3auikaBuna i Npo sKy TK Xodew Oinblue Ai3Ha-
TuChb. MNigwykan iHdopmauito Npo Lo pocnunHy, Hamantou i abo 3Hanau CBiT-
nvHy. ONnWwn pocnvHY, BiANOBIAAYN Ha 3anUTaHHS:

O fAka ii Ha3Ba?

O [le BoHa pocte? (Hu 8 kKiMHamHux ymosax, 4Yu ii supowyroms Ha
20p00i, Yu nowupeHa Ha mepumopii YkpaiHu.)

O Ak ii BnisHatn? (Onuc 308HIiWHBLOI 6ydosu pOoCuHU, Hanpuknaod,
opma riucmkia, Kosip K8imok, siKkoi' gbopmu r1id mowio.)

O fAka ponb pocnvHW B NPUPOAI N XUTTI NIOOUHN?

O LlikaBuin dpakT Npo poOCnunHy.

o_ HAYKOBI 3ABABMU

[dyxe opuriHaneHUM JekopaTUBHUM eneMeHTOM Oyab-AKOl AiNsHKK
MoXe ByTu KBITKOBUI rOOUHHKK. Ane He nNpo knymby-undepbnar igetbcs. A
NpoO Takuih, 3a SKUM MOXHA BMU3HAYMTU FOAMHY. TaKy KBITy4y KOMMO3WLi0
CBOro 4acy cTBopuB LWBeacbkur ydeHun Kapn JliHHen. CekpeT KBiTKOBOro
rOOMHHUKA Monsarae B TOMY, LLO KBITKM Pi3HUX POCAVH BiAKPUBAKOTLCA | 3a-
KpuBaloTbCA B NeBHUM Yac Jobu. CTBOpUTYK i cnocTepiratv 3a TakuM roauH-
HUKOM — 3axonnueun npouec. LWonpaega, Bapto nam’sataty, Wo nigbupatn
POCNUHKU NOTPIGHO ANS AiNsHKM came Bawoi MmicueBocTi. [owykan iHop-
MaUito, SKi pOCnMHM MOXHa nigibpatn onsi CTBOPEHHS KBITKOBOIMO roguH-
HWKa, Ta Hamaritom Noro eckis.
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PI3HOMAHITHUMMU €
FPUBKU TA NUWAUHUKK
I AKE IXHE 3HAYEHHA

pubu — dyxe uikasi ma pisHoMaHImMHI opaaHiamu. Adxe ue i WaruHKosi,
i ysinesi epubu, i OpiXkOXxi. 3HameHUMI 80HU | MuM, wWo came 3 Hux bye gid-
Kpumud repwuti ececeimHbogidomuli aHmubiomuk — neHiyunid. pubu ma-
KOX 3aMacKogaHi 8 yHikaribHUX op2aHi3mMax — fiuwalHuUKax.
® ®

q fAxa O0ymoBa manmuHKOBUX rpuoiB. Tijsio 6araToOKJITUHHUX

rpubiB yTBOpPEHE IEPeIJIeTeHHSM [NOBI'MX MiKPOCKOIIYHUX HU-
TOK 3 KjiTuH — rigiB. IxHa cyKynHicTs Mae HasBy rpmOHMI,
abo MmimeJii.

Y wanunkosux zpubia OGinbIlla YyacTUHA TPUOHUILI MiCTUTBCS
B I'PYHTi, perrra riiB IMiJIbHO MHepeIiTalunCh YTBOPIOIOTH
HaJA3eMHY YacTHHY — IIJIOJOBe Tijio. BoHO cKJlamaeThCca 3 HIXKKU
i manuaky (maa. 180). 3a 6ym0BOI0 HMKHBOTO OOKY HMIATUHKU
pO3Pi3HAIOTH IIJTaCTMHYACTI I TpyOuacti rpubu (man. 181). ¥V
IJIACTUHKAX ab0 TPyOOYKAaX YTBOPIOIOTHCA CIIOPU, AKUMU PO3-
MHOKYIOThCS TPUOH.

Y BaraTbox KpaiHax CBiTYy CTBOPEHi My3ei rpu- Myaei e
6ie. € i B YkpaiHi Taki My3ei. MoxXnueo, Tn BXe rpubis P [a]e sosg
nobyeas/-na B oaHOMY 3 HuKX. [NoauBuck Bigeo
3a QR-kogowm i 3BepHM yBary, sik rpubu no-pisHoMy
4 YTBOPHOKOTLCA EKCMOHYITb Y My3eax. Ane Hanbinble 3BepTa-
cropu t0Tb yBary BigBigyBadiB Ha OTPYWHiI rpudu.

ﬂ Aki rpudu MOKHA MOOAYUTH TiJjib-
K41 B Mikpockon. Cepen rpubiB € i Taxi,
AKI MOKHA mo0AUMTH TiJIBKM B MIiKpO-

Maxn. 180. Byzosa
IIAIINHKOBOTO I'puda:
1 — 1ozose Tijo;
2 — IIanunHKAa;

3 — mixKa; 4 — rigm; Maun. 181. ITanmakyu niactua4Yacroro (1)

o — mimesii i Tpyb6uactoro (2) rpubiB
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crkom. Ile apiskasKoBi rpmbu, AKI BUKOPHUCTOBYIOTH MIJis IIPU-
roTyBaHHSA TicTa.

binbwe npo Apikoxi AisHancs 3 Bigeo, CTBOpeHe 3a
yyacTio giten. MoXnmBo i TM 3axoyeLl CTBOPUTU NOAiOHY
aHiMauito Npo KOTPUNCL 3 OpPraHi3MiB, SIKUA BUBYAELL.

Yu Bci uBinesi rpudu HedesmeuHi. I{Binb, AKa 3’aABIAETHCA
Ha IIPOAYKTaX, IO TPUBAJUN Yac JeKad, — Iie TAaKOXK I'pudu —
nBigeBi rpmomu. HaiiBigomimmuvu 3 HuUX € Mykop (MaJua. 182),
neHinmi, acueprin (maja. 183). Posrimamaroum cBiTIMHM i Bimeo
MYKOpa, BasKKO YABUTH, IO Millesiii ogHOro rpmda — Iie H0-
ByKeJIe3Ha posrajiy)kKeHa KJIITHMHAa, TOOTO BiH € OJHOKJIITHHHUM
rpuboM. OgHa yacTMHA MIIleJil0 MyKOpa MICTHUTLCA B Till «iiKi»
(xJ1i0, pemiTKuM opradisMiB), 3 AKOI BiH OTPMMY€E MHOKHBHIi pe-
YoBUHU. [HIIA yacTMHa MiIleJil0 pocTe AOropu i Ha HIM yTBO-
PIOIOTHCA <«KVJbKM», B AKNX PO3BUBAIOTHCS CIIOPH.

!r Mau. 182. Mineniit
1 MYKopa 3a pisHuxX

| 11 30iabIIeHs 1 IoTO
MAaJIIOHOK
Ileniyun i acnepein — 1me OaraTokJiTuHHI Tpubu. I Ha

BepxXiBKax IXHBOT'O MiIleJlil0 YTBOPIOIOTLCA «KUTUUYKM» 31
ciopamMu, a He «KyJbKu». CaMe 3 mMeHIIIMJIY OTPUMAHO HEePIINA
PATIBHUYN aHTUOIOTHK ITEHIIMJIiH.

Maug. 183. Ileninmmna: koaouii Ha vamtmi Ilerpi (1) Ta mimesi
(mikpockorris) (2). Acneprin: kosouii Ha warmrii ITerpi (3)
Ta Minesiii (Mmikpockorisa) (4)

3amam’sTaii, 10 CHOKMBATHU 3aIlJIiCHABLIL IPOAYKTU KaTe-
rOpUYHO 3a00pPOHEHO, 00 IIi IPUOM YTBOPIOIOTH Ay Ke IITKiIJINBi
DPEUOBMHU — MIiKOTOKCHHH. IX TaKOX He BapTO HIOXAaTU, 00
cuopu rpuda, IO PO3JiTAl0ThCA, MOMKYTh COPUUYNHUTH aJIePTiio
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Ta mpobsieMu 3 AuUXaHHAM. [[J1d BUTOTOBJIEHHS HIPOAYKTIB 3
BUKOPUCTAHHAM I[BijieBUX T'pubiB, 0epyTh TiJIBKM CIIEIiaJbHi
ixHi pisHOBHUAM, Oe3meuHi A 340POB’sA, AKI He yTBOPIOIOTH
TOKCUHU.

@ LiBineBi rpnbu Ta ririeHa BNacHa i ocobucTux peyemn.
Tob6i 3HapgobuTbesa: 5 cknbok Ginoro xniba (He gns TocTiB), 5 3in-
nakeTiB Y/ NaKeTiB, SKi MOXHa LWiNbHO 3aKPUTU.

Lo Tpe6a pobutu:

1. Mepwy cknbky xnida, «kKOHTPOIbHY», 0Apa3y akypaTHO 3anakoBYEMO
y naker.

2. [lo gpyroi Ckmbku AOTOPKAEMOCh HEMUTUMM pyKamu, 40 TPETLOI — py-
KaMy, MOMUTUMM 3 MUIIOM, OO0 YETBEPTOI — pyKamMu, siki npoaesiHdikoBaHi
aHTucenTukom. [’'saToto cknbkoro xniba npoTupaemMo TenedoH Yn Knaeiatypy
komm’toTepa (obepexHo, wob He Hacunatu kpuxtun). Onicna BCi YoTUpU
CknOKK xniba, K i «KKOHTPOSBbHY», KNageMo y nakeTu.

3. lMpukpinnoemo nakeTu B Kraci MW CrnocTepiraeMo 3a PO3BUTKOM
uBinesunx rpnbieB Ha cknbkax xnida.

1~ konTpons |
- _ ."l-i":--i.i y .I- .:.' i T B

- B

[ 2 — BpyaHi py|<v| ] [ 4 — -{:IHTVICGFITI/II.(. ]

Maun. 184. Och Takuii pe3yJabTaT OTPUMAJIN aMEePUKAHCHKI yUHI
3 IxHbOIO BumMTeabKow [[:xapan Ennic

Ak Bupocnu uBinesi rpnbu Ha ckmbkax xniba y TBOEMY OOCHIIKEHHI?
AKnn MoXkHa 3poBUTK BUCHOBOK 3 JOCNIAXKEHHA?

e fAxe 3HaueHHA rpubiB y MpUpoai Ta aiad JroguHU. ['pudu
PYUHYIOTh PEIITKU POCJNH 1 TBapwH, YTBOPIOIOUU POTIOUMIA
mrap rpyaty. PeuoBuHM, AKi YTBOPIOIOTHCA HPU IIBOMY, BUKO-
PUCTOBYIOTh POCJMHHN. Bararo manmHKOBUX I'PUOiB KUBYTH Y
B3aEMOBUTITHOMY cuM0io3i 3 pocamuamu. Cumbio3 — 1e B3aEMO-
Iig i cmiBicHyBaHHA pi3HUX OpraHisaMmiB, AKi MOXYTh OyTu
BUTIAHUMHU 1 HEeBUTIAHUMU, a HAaBITh 1 IKIAJIUBUMUN OJS Op-
ramismis. IIpuKJIagoM BUTiAHOTO CIIIBMKUTTA POCIUH 3 IpubaMu
€ mikopusa. HameBHO, Tu 3BepHYB yBary Ha Taki HasBu rpubis,
AK mig0epe3HUK, MOiJocMUYHMK i moxiomi. Xoua Te, 1o rpud
IPYKUTHL 3 IEBHOIO POCJIMHOIO, i He 3aBXKIAM BigoOpaKeHO B
ioro HasBi. I'ipu rpmbiB OOILIYTYIOTH i HABITH IMPOHUKAIOTHL Y
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KOpPEeHi pocCJWH naJd TOro, IMOoO0 OOMiHIOBATHCH 3 HEI0 KOpUC-
HUMJ PeUYoBMHaAMM. A OT IKigJImBUM € mnapasutusm. Ilapasu-
TUYHI IPUOU MOKYTh CIIPUUYMHATH 3aXBOPIOBAHHSA POCJIUH, TBAa-
pPUH 1 Jromein.
3HaueHHs rpubiB IyKe pisHOMaHiTHE.
I'pubamu KUBJIATHCA TBAPUHU, BIKUBAIOTH B 10Ky JIIOAU.
3 mesaKux rpuOiB OTPUMYIOTH IiHHI JIIKM, 30KpeMa aHTH-
—  OioTuKwH.
I'pubu moTpibHi g1 BUTOTOBJIEHHA XJai0a, cupiB, BUHA 1 T. 1.
I'pnbu BHUKOPUCTOBYIOTH HOJIsI OOPOTHOM 3 KOoMaxaMu —
MIKITHUKaMM3 POCJINH.
I'pubu BUKOPUCTOBYIOTH VUE€Hi Y AOCTIIKEeHHAX.
I'pubu mcyOTh IPOAYKTU XapuyBaHHSA, PYHHYIOTH OyIiBJIi.
X Hesarki rpubm BUPOOJIAIOTH, OTPYHHI pPEUOBUHU, AKUM
MOXKHa CHUJIBHO OTPYITHCHA, HABITH CMEPTEJIBHO.

Yomy sMIIAWHUKKM HA3UBAaKOTh cinkcamu. Hu EFELE
3BepTaB/-Ta TH yBary Ha KOJBOPOBI IIAMM HA Ka- L pyilfe
MiHHI um Kopi mepeB? TakumMu Ha HepIINN IIOTJIAL '
3IAI0ThBCA OCOOJIMBI OpraHisaMu — JAHUINAHHUKU. YHI-
KaJbHUMHU IX POOUTH CIIiBXKUTTA B OJHOMY OpraHisdmi pisHUX
icror — rpubiB i omHOKJITMHHUX Bomopoctreil. TpuBaamii uac
yUeHi BBasKaJu, IO I'puOM i BOAOPOCTiI TaK IOTOBaPHUIIYBAJIU,
IIT0 HaBiTh YTBOPWJIM HOBUI opraxiam. AJjie um HacIpaBAi Iie

TaKk — mpouuTail y crarri 3a QR-Komom.

9 KOPOTKO MPO rONMOBHE

O Tino G6araToKJIITUHHUX I'pubiB yTBOPEHEe IepereTeHHAM
DOBrMX MiKDOCKOIIUHMX HHMTOK B3 KJITMH — ridiB. IxHa
CYKYITHICTh Ma€ HasmuBYy I'puOHUIIA, a00 MiIleJiii.

O V¥V manuexoBux rpmbiB Oigblna yacTMHA T'PUOHUIL Mi-
CTUThCA B TIPYHTi, pemnTta Ti)iB MIIJIBHO IIepPemIiTalouuch
YTBOPIOIOTH HAA3eMHY YaCTHUHY — ILJIOAOBE TiJIO.

O pixkmxi Ta uBigeBuil rpud MYKOP — OMHOKJIITHHHI.
Acnepriy i meminui — TaKoK nBisIeBi rpubu, ajie 6araToOKJIITUHHI.

O JInmaiiHUKNM — YHIKaJIbHI OpraHizMu, YTBOPEHi CIIIBMKUT-
TAM I'pubiB Ta OSJHOKJIITHHHUX BOLOPOCTEI.

183




Ol O QG K 38

TAHHSA o 3A

1. Aka 6ygoBa OOHOKNITUHHUX | BaraToKNITUHHUX rPUBIB?

2. HaBegn npuknagum Bigomux TOGI nnacTMHYacTux i TpybyacTumx
LIanNuHKOBKX rpmbiB abo noLuykam B iHTEPHETI.

3. Ake 3Ha4veHHA rpunbiB y npupoai n Ans noanHn?

4. Ak cniBXuBYTb rpubu i BOAOPOCTi B NULLANHNKAX?

5. Un TpannawTbca NUWAaNHUKA B Tin
MiCLIEBOCTI, Ae TW XMBeLl. AKWOo Tak, TO
LLIO MOXHa cKasaTu Npo CTaH NoBiTpa? MNepesip cBoI

6. BukoHalt 3aBOaHHs i nepekoHaica 3HaHHA npo rpubu
UM TW 3acCBOIB/-NA@ OCHOBHI TEPMiHM Npo | NvwanHuky P
rpvbu i NUWanHuKK.

@ HAYKOBI 3ABABH

fAK 3pobuTn nopTpeT-BiaOUTOK rpnbda.

Tob6i 3HapoOuTbecA: rpubu (MOXHa
KynuTM Kinbka LWamniHbWOHIB, ane 3
LanuHKaMm BigKpUTUMM | BENTUKMMMW), apKyLL
6inoro uynkoro nanepy (man. 185).

Lo Tpeba pobutu:

1. Axwo 6ine nokpmBano obropTae
YACTUHKY LUAMWHKK, NOro NoTpibHO 3abpatu.
A Takox 3pi3aTu abo BUKPYTUTU HiXXKY rpmnba.
Yce e noTpibHo pobuTtn 06epexHo, Lwob He
NOLLKOAUTW NAACTUHOK.

2. Kinbka wanmHoK HUXHbOK CTOPOHO
(nnactuHkamun) - Knagemo  Ha - nanip
3anuwaemMo Ha [oby. IX MoxHa HakpuTu
AKOIOCb  MMacCTMKOBOK  YM  CKISAHOM
MOCYAMHOLO 1 He pyxaTu. Mau. 185. Bigburox

3. Yepes goby ogHy LWANUHKY MOXHa IAIUHKY Tpuda
NiaAHATY (akypaTHO pyKoto abo 3a 4ONOMOroto
3y604nCTKM). AKLLO CNOpU BXe Hacunanucb, To 3abpaTtu BCi LLANUHKK, SKLWO
Hi — 3anNULWNTK LWe Ha Jo0by.

4. Mam’aTan, WO crnopy MOXYTb Nerko 3neTiTv YM po3MasaTucb. Tomy
nepeg TMM, AK nigHiMatu nanip, NOoTpibHO X 3adikcysBaTwn, Hanpuknag,
nobpuskaTn Nakom Arisi BONoOcCcs.
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XTO TAKI
BE3XPEBETHI
TBAPUHWN?

LJo6 posibpamuchk y pisHOMaHimmi meapuH, siKi € Hal4uCneHHIWUMU 3
ycix epyrn opaaHiamie Ha 3eMiii, 84eHi iX Knacugikyroms, mobmo o6’edHyompb
y epynu 3a nesHuUMu o3Hakamu. [Ji3Haemocs, ki meapuHu € 6e3xpebem-
HUMU.

([ L J

q Koro BimHOCATH M0 0e3xpedeTHUX TBApuH. ¥ 0e3xpeber-

HUX HEMae€ TaKOro BHYTPIIIIHBOT'O CKeJieTa, SK xpedeT, a y
xpeberHux BiH €. [lo GesxpebeTHuX TBapuH (MaJy. 186) Hae-
JKaThb I'yOKU, KUITKOBOIOPOKHMHHI, FOJKOIIKipi, YepBU IJIOCKI,

BE3XPEBETHI
( 'YBKN TBAPVHM MOJKOCKWN }—

ﬂ'w ( OKATIKI ( EPBY )

- Gopsira I? ° PpasMnk Bi-
npicHoBoAHa 230 . aCKapI/Iqa HOrpagHuu
noacebKa ‘

R ° Medy3a e KOparosi ) -

B aypeniqa noninu ° Miais

* KOLUMK ByxaTa icTiBHa

Benepu (YNEHUCTOHOTNT )
' Y

yepB’sK

. NABYKOMOQIBHI ) . Soctatmi

e NaHryct - A/_ \ 3BUYaNHUI
Xpec- ° e KIliLl
. : e COHEYKO
e pakwn-  TOBUK i;'f_loeppn;?H IKCO-  cemmu- o Gmkona
okonanun y e KOHMK
p TOPCHKMIA AOBUM  kpankoBe  meno-

Man. 186 PisHomaniTHicTh 6e3XpebeTHUX TBapUH
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YepBU KPYIJIi, YepBU KiJbUaCTi, MOJIOCKM, YWIEHUCTOHOTI. A 10
XpebeTHUX BigHOCATH, HAIIPUKJAL, pu0d, 3 MHOBOIHUX, ILIA3Y-

HiB, IITaxiB, ccaBIIiB.

g fAka OymoBa Ta cmoci® SKMTTA 0e3XxpeO0eTHUX TBapHH.

D
.

e
() @

e TiNO Mae BUMMSAA MilLKa Yn Ke-
nuxa, NpoHM3aHe rnopamu, Yepes
SIKi NPOXOANTb BOAA 3 YaCTUHKaMMU
DKi | KACHEM ONA ANXaHHSA; TBepai
20/104KU YTBOPHOKOTL OMopy TiNna;

® XMBYTb Y MOPCbLKMX i MPICHMX
BoOoMMax, MNPUKpINneHi 0o AHa

a60 nigBogHNX npep,meTiB )

\M66y3u nnaBakoTb; € XNXaKaMu.

\
e TiNO Mae BUMS Millka, Bcepe-
OVHI SIKOTO € KUWKOB8a MOPOXHUHA;
€ wynanbui, Xanki KnimuHu ans
Hanagy Ha 3406u4 4M 3axucty; y
KopanoBux MONimniB € CKENeT;

® XWUBYTb Y MOPCbKMUX Ta MPiCHUX
BoOOWMAX; [1o/1inu  NPUKPINMeHi,

BE3XPEBETHI

TBAPUHU

]/'

(¢ Tino  wa ernslp,
nnCTKa, CTpI'~IKI/I (nnocke)
4n BepeTeHa (kpyrne),
Moxe OyTu nopgineHe Ha
fGarato Kineub; YyKkpuTe
LLKIpOIO 3 M'A3aMu;

e XUBYTb Yy BOJOMMAX,
I'PYHTI, Ha NOro MOBEpPXHI,
farato € napasuTamu

. (Womock)

-
e TiNo BKpUTE CKInagKoro LIJKIpVI MaHmICiO

y 6araTbOX 3axuLleHe Yepernawkoro, B Aes-
Knx 1 Hemae (CnmMayHu, BOCbMUHIr); MaloTb
pi3Hy OyaoBy: B ogHUX € 2osi08a, myry6,
Ho2a (BMHOrpagHW CriMMak); B iHLWWX Ty-
ny®6, Hora (Migii); Wwe iHWi MarTb ronosy i
Tyny6, a Hora nepeTBopuriach Ha LynarnbLi
i opraH pyxy — nifKy (BOCbMWHIr);

e XWUBYTb Yy BOAOMMaX i Ha CyXxO4oni; € poc-

| POCIMH, TBAPWH iJ'IlO,D,VIHVI.J kJ'IVIHOII',EI,Hi Ta XUXaku.

\/

((uneHucToHOr )

(PAKOMOAIBHI & / \ (KOMAXW | #i,

e TiNO BKpUTE MAHUMPOM, € | | ¢ TiNO BKPMTE BOCKOBOK MIBKOIO, € rO-
ronoBorpyan i vyepesue; OBi | | oBa, rpyam i YepeBLe; ogHa napa ByCu-
napu BYCWKIB;, OBOE CKnaj- KiB; OBO€E CKMagHuUX o4ven; 3 napu Xo-
HUX 04Yen; 5 nap xoaunbHUX | | AMNBHUX Hir; MaloTb 4 abo 2 kpuna, abo
Hir; anxaroTb 3s36pamu; BOHM BIOCYTHI; ANXal0Tb Tpaxesamu;

e XMUBYTb 30e6inbwworo y ® XMBYTb Ha cyxogoni, y rpyHTi, BOOO-
BoOoMMax, Oesiki Ha Cyxo- | | IMax; pOCNUHOIAHI, XWXKaku, napasuTu,

| doni; BinbLicTb BCEIHi. OTPYWHI.

/U J
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((nABYKOMNOAIBHI L=

e TiNo BKpMTE BOCKOBOIO MMiBKOIO, € rONOBOrpyan i YepesLie; HEMae BYCU-
KiB; € Xeniuepu 3 KIrTukoM A8 3axucTy i Hanagy, Horowynanbyi Ans go-
TUKY; BICIM MPOCTUX o4en; 4 napu XOOUNbHUX Hir, OUXalOTb flereHeBUMun
MiLLKaMu i TpaxesiMu; ByayroTb 3 MaBYTUHU NOBUITbHY CiTKY;

e XMUBYTb Ha cyxofoni, Y I'PYHTI, nasyk cpibrisiHka — y BOOOWMaX; € XU-
Xakn, napasnTn; cepen HUX € OTPYWHI.

Maun. 187. BygoBa i cmoci6 :KuTTsa 0e3xpebeTHUX TBAPUH

CTBOpM TaKy KOJeKLilo KoMax, Wob XogHa 3 HUX He 3arMHyna.
To6i 3HagoOBUTBLCA: KONLOPOBI ManOHKM KOMax, KapToH abo LynKun
nanip, 4BOCTOPOHHIN CKOTY, HOXULI, pamka ans dgotorpadin.

Lo Tpe6a poburtu:

1. 3Hangm dotorpadii komax, siki Tobi cnogobanuca. Bunuwu ixHi Hay-
KOBi Ha3BW.

2. Po3apyKkyn MastoHKM KOMax Ta akypaTHO X BUPIKW.

3. Po3mictn mantoHkun Ha LynkoMy nanepi abo KapToHi Ta NpuKnen ix Ha
ABOCTOPOHHIN ckOTY. ignuwim Ha3Bm Komax.

4. CamocTitHO abo 3 4OMOMOro AOPOCHMX BCTaB OTPUMAHY KOMeKLito
B PaMKy.

[e moxHa nobaunTtn Kopanu, Meayau Ta

iHLUMX MELLKaHLiB MOpIiB Ta OKeaHiB, He

3aHypiooumcb y Bogy? B okeaHapiymi.
Axkwo Tobi we He ooBenock Noro BiagiaaTn, no-
OVBUCb BigeOo Npo okeaHapiym Ta My3en Mmeays
y Kuesi.

@ KOPOTKO MPO FOMOBHE

O V GesxpebeTHHUX HeMae€ TAaKOrO BHYTPIIIHBOIO CKeJieTa,
AK xXpebeT, a y XpeObeTHUX BiH €.

O JTo 6esxpebeTHUX TBAPUH HAJIEKATh I'yOKU, KUIIKOBOIIO-
POKHUHHI, TOJIKOMIKipi, 4YepBU ILJIOCKi, YepBU KpPYIJi, YepBU
KijJbuacTi, MOJIIOCKM, YJIEHUCTOHOT'1.

@ 3anuTAHHA ) 3ABOAHHA @  [OCTIKEHHS

1. Posnoginu 306paxkeHnx TBapuH y 3aBaaHHi 3a QR-kogom
Ha ABi rpynu: 6e3xpebeTHi i xpebeTHi.
2. O6epwu rpyny TBapwvH i cknagu onopHUIM KOHCMNEKT.




KT TAEMHULT
NPUXOBYIOTb
XPEGETHI TBAPUHMU

Ysaeu skumu 6ynu 6 nic, 2anseuHa, nyKu, odepa mow,o 6e3 meapuH. 5ki
XxpebemHi meapuHu, SIKUX mu 3Haew, Hacensoms Ui cepedosuwia iCHy-

BaHHS"?
o 0

q fAki ocHOBHI pucu OyIoBM Ta CIOCO0Y JKUTTS XpeOeTHHX
TBapuH. IIpounraii Ha cxemMax XapaKTePUCTUKY PIiBHUX TIPYII
XpebeTHUX TBapUH.

( PUBM ) ( 3EMHOBOZHI )
. I
nnaeawTb « OKyHb pyxalwTbcs | | WKipa rona,
3aBOsKK ABUYANHUI 3aBAskY BKpUTA
nnasusm KiHLliBKam Crnn3om
( . (1 1 ¥ ' -u d ) R
Tino Bkpute ! | © nycka AnxatoTb BigknagarTb
NyCKOt0 pnb nereHsAMu i iKPUHKI
e . )
yepes LWKipy
AVXaloThb ° -”-"'X%“”" —— Hggl::::c()mm
n -
3abpamu P XONMOAHO- |1 ny ronoBkamu
KPOBHi
BiAKnaga-
0Tb iKpY
—
XOInogHo- b
KPOBHI e ikpa pub o xaba o3epHa e MNyrorioBOK e ikpa
3€eMHOBOAHMX
( NNA3YHU )
pyxatoTbCsl JuxarTb
3aBAski nereHsiMu
KiHLliBKaM,
Yy 3MIN IX Bi,El,KJ‘Ia-
HeMae [arTb
. anusd
LKipa cyxa, e rajlwka * BUNY-
BKpUTa XOMOAHO- 3BMYanHa NneHHs
nyckamu KPOBHi oTpywHal 3 Anua

® POroBi Nycku
LUKipK
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MNTAXU
[ niTanThb ]
3aBASKM KpUnam . cumus . COnOBeiiKo
TiNo BkpuTe BEnuka 3BMYaMHUN
nip’am

., ° Aanud

nereHsmMm *nip 4 LUy niKK

nraxis YOPHOTO

BigKnagawTb
anusd

rmagaTv NTaxie, AKi 3anmarTbes

3MMyBaTW B MICTi, ane i 3HaTW IXHi

Ha3BM Ta WO CaMe MU MOXEMO
3pobuTK, WO6 AOMNOMOITU iM NEPEXUTU
Liey HenpocTuii nepioa, nepexodpb 3a QR-
KOAOM.

@ Axwo Tobi uikaBo He NPOCTO PO3-

[
[ AnNXarTb
[
(

TENIOKPOBHI )

( CCABLY )

pyxatTbCs
3aBaAKN
KiHLiBKaMm
| pisHoi 6ynosm

e BevipHUUS
pyna

e DXak
ByXaTumn

(" . . . \
LLKIPpa Ma€ pPI3HI
3ano3un, BKputa

BOMOCCAM .
e KIHb

CBiliICbKUI

ANXaloTb
nereHsamMm

e adpbaniHa
YOPHOMOpPCbKa

HapOAXYTb
Man4ar,
| BUrogoBYHOTb 1X

* UepBOHMM KONbOPOM MO3HAYEHO
Ha3BMW TBAPWH, SIKUX 3aHECEHO A0

( TENnNOKPOBHi j e KiT CBIliCbKUIA YepBOHOI KHUMM YKpaiHu

KinbKicTb yCiX BEMUKNX XMXKaKIB HA MiaHeTi, BKITHOYHO
@ 3 neBamu, BOBKaMu Ta BegMeOsMM, PI3KO 3MEHLUY-

eTbecA. «Lli TBapMHM He TiNbKM MaloTb nepLioveprose
NpaBo Ha iCHYBaHHS, BOHN TAKOX HECYTb EKOHOMIYHY Ta eKo-
NoriYHy KOpUCTb AN BCbOro IOACTBa», — Kaxe npodecop
Binbsam Pinnn 3 [lepxaBHoro yHiBepcuteTy wrtaty OperoH. Xvbkaku
MepernsiHbTe 3a QR-kogoM iHdorpadiky Npo Benukux xmxa- B YKpaiHi A
KiB YkpaiHu. OBroeopiTtb, y YoMy MOMsira€ KOPUCTb XMXKaKiB
Onga npupoaw i niogen.
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TTPAKTUYHA POBOTA

BusHaueHHA TBAPMHM CBOEI MiCIIeBOCTi
3a 0COOJIMBOCTAMH 30BHIIIHBO1 OYOBM Ta 11 omMC 3a 3pa3KOM

IloTpioHi maTepiaau: dororpadii, Bimeo mpo TBapuH.

Xix po6oTu

1. OGepu xpebeTHY TBapuHy, sIKa MEIIKa€ y TBOINl MicIie-
BOCTI.

2. BusHau n10 AKo0i rpynu TBapuH (HampukJjaanm, pubdu, 3eMHO-
BOJHI i T.Z.) BOHA HAJIEXKUTD.

3. Ilimmykait impopmariiro mpo 1Mo TBAapUHY Ta ONUINHU ii 3a
3paskom: fka ii masBa? Ile ii mokHa 3umanTu? K ii mobauwmTm?
Ax ymismaru? fAxka posb TBApUHU B NPUPOAi i KUTTI JrogmuHM?
IikaBuii (pakT Ipo TBaApUHY.

@ KOPOTKO MPO FONIOBHE

O o xpebeTHux BigHOCATL pPub, 36MHOBOLHUX, ILJIA3YHIB,
nTaxiB, CCaBIIiB.

O XpeberHi TBapmHHM [y)Ke pisHOMAaHITHI, oI KOMKHOIL
rpynu XapakTepHi ¢Boi ocobamBocTi OymoBu, sSKi yacTo BimIo-
BiZaroTh cmoco0y KUTTS TBapWH.

30icHN BipTYyanbHYy €KCKYPCit0 300M10TYHNUM
My3eem J1bBIBCbKOrO HauUiOHanbHOro yHiBepcu-
TeTy iM. IBaHa ®paHka. [nsa uboro BigckaHyn
KOO Ta BUKOPUCTOBYM KNnaBilli 3HM3Y, Wob nepe-
XOOAUTU MK KiMHaTamu i po3rnsHyTK YCi eKcno-
3uuil. Aki 6e3xpebeTHi Ta xpebeTHi TBapuHW,
PO3MILLIEHI ¥ KiIMHaTax My3eto, T po3ni3HaB?

@ HAYKOBI 3AGABMU

Po3snisHan, NoKpMBKU SKMX TBapWH (pUbKW, 3€MHOBOAHI, NNasyHW, NTaxm

4K ccaBLi) 306paXkeHOo Ha CBITNIMHAX.




SK OOTNAQATH
3A [OMALWHIMM
TBAPUHAMMU

— JTodu 3abynu yto icmuHy, — Moeus suc, — asre mu He 3abysau. Tu
Hasaexou bepew Ha cebe gidrnosgidanbHicmb 3a MuUX, KO20 rpuUpy4us8.»

A. CeHT-Ek3tonepi, kHura «ManeHbkun npuHL»
® °
Ax muki TBapuHHM craam aomMamrHiMu. Hamri mpantypu
cIocTepiraju 3a AUKUMU TBapuHaAMU i pPO3yMiju, AKY KOPHUCTb
BOHM OTPUMAaIOTh, SKIIO iX Ipupydarb. Tak BimOysgoch omo-
MAIIHEHHA — TPHUBAJUU IIPOIEC 3MiHU CHOCOO0Yy KUTTA AUKUX
TBApHH, IIiJ Yac SKOT'0 BOHHU CTAIOTh IIPHCTOCOBAHMMU 0 YTPHU-
MaHHsS B HEBOJII I BUKOPMCTAHHS IX JIIOJMHOIO.

Ilepmioio omomarirHeHOI0 TBapwHOIO OyJia cobaka. Ili uoru-
puiamni crTajay BipHUMHU APY3AMM IIiJ 4ac IIOXO[iB, IIOJIIOBaAHHS,
OXOPOHAJIN CBOIX rocmogapiB Ta ixHi cim’i. Kimmox ogomainaunam
3 MEeTOIO JOIIOMOI'M V 3aXMCTi 3epHa Bijg rpusyuiB. Koneii, oBers,
KOpPiB Ta 1HIINX BUKOPHCTOBYBAJU y T'OCIIOIAPCTBI Ta OTPUMY-
BaJIM BiJl HUX PiBHOMAHITHY IPOAYKIIiIO.

Temep Mu MoOXKeMO y 3ooMarasuHi obpatu OyAb-aKy TBa-
PUHKY, AKa HaM A0 BIomoOu. I HaBiTH TaKMX HE3BUUYHUX IK,
TapaHTyJa, 6oromosia, GPpPeTKy, aKCoJ0TJIA, eHoTa. IIpoTe mepirr
Hi’K cTaTH BJIACHMKOM JOMAIITHLOI TBAPMHKM, IIOTPIOHO YBaKHO
IIPOYUTATH IIUTATY 3 TBOPY «MaJsieHbKuii IPUHI)» (PPaHIy3hb-
Koro nmucbMeHHUKa AHTyaHa ne Cenr-Exaiomepi.

0 Mpoobpasom nuca y kHmxui «Ma-
NEHbKUIA NPUHL» HaWiMOBIpHilLe
Oyno cnpaBXHE NUCEHSI (DEHEK.
Mig wac cnyx6u B [liBHIYHIN Adpuui
nncbMeHHUK AHTyaH ge CeHT-Ek3tonepi
OniKyBaBCsl ManieHbKOK NyCTESbHO Nn-
CUYKOK 3 BENUKMMM Byxamu. Typbota
Npo AWKy TBapWHKY nepepocna y nobos
00 Hel. A HEMOXNMBICTb MOBEPHEHHS
NPUPYYEHOi TBapuMHM B OWKY MPUPOAY,
HamMeBHO, | HALITOBXHYNa NMCbMEHHVKa Mas. 188. Merex
Ha po3dymMu Npo Bi4MOBiAANbHICTb fto-
Aen 3a NpupyyYeHnx auKnx 3Bipis.
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q Ax oOpaTH DOMAIIHBOTO YJIIOOJEHIIA.

Mponan anroputm (man. 189) i gisHanca, Sk goMaluHin ynobne-
Heub NigxoanTb came TOOi.

Tw wykaew BiggaHoOro gpyra Ha 4OBrMn Yac }
4K cniBMeLLKaHUs, Npo akoro aéartumeLu?

LwepcTb?
&~ T »

[lo3BoneHnn piBeHb CkinbkomM nankam Tm
HEenNpPUEMHOro 3anaxy MOXeLl aatu pagy?

° aKi,——‘“" . +_, +_' +_l ‘_+
HenpuemHui Cfij (ﬂyx(e Garato rlan )

(BipHoro ppyra | [I'Iorop.myemcn an|6V|paTvq A Crisveuanus |
v Tak i

|

Mii- 3anax MeHe
MarnbHUN, iAKOM
A ragato BJ'ILallJJTOB e Ak cTaBuLica 0o Tenno- un
y rogieni muwamm? X0nogHo-
/ KPOBHWIA? MaByk
% HopmankHo | Moramo
i3 UMM
dpeTka ;
Y " &l ;
JonycTtumo 6yTu &- A N Mrax / .
noapsinaHuM Ym S " L
MOKycaHum? 3Mis Puba S
T » ' Yepenaxa
| Te, MokycaHum, A nobnio _
N iHWe ragato Tenno ‘.ﬁ
o + 1 f l ‘ .r :y
e FIKomy_Tmny Awipka
) XBOCTa Bigdaew |-
? -
neeeBary : .
a . XBICT CXOXUN
( Bes xBocTa ) Ha A0Broro
D‘OBer‘,’L 4yepB d4Ka
i3 WepcTio

3 ronkamu?

Tak - e
e “a HI

4 Txak % Xom’sik

Maxn. 189. AxroputM BuOOPY AOMAIIHLOTO YJIIO0JEHILA
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lMepekoHancsa y npaBUnbHOCTI CBOrO BU- FAKOro A
Gopy, nepernsaHyBLK Bideo 3a QR-kogom. AOMALLHBOTO  LFeang
yniobneHus T
obpatn P

Aki € mpaBuaa pgoraAay 3a OOMAIIHIMM YII00JIeH-
ISIMU.

OuunwaTu Big napasuTis

KynaTtu i posdicyBatn

3icTpuratu KirTi

BigsigysaTtun BeTepuHapa
Buryniosatu i rpatuce

BuacHo rogyBatu Ta gaBatu Boay
CnigkyBaTtu 3a 3y6bamu 1a HOCOM

Akwo y Tebe
cobaka

OuunwaTu Big napasuTis

Kynatu i posvicyBatu

3icTpuratu KirTi, YncTuTn 3y6m
BigsigysaTtu BeTepuHapa

paTtuch i gaBaTtu CBil NPOCTIp
BuacHo rogyBaTtu Ta gaBatu Bogy
3MiHIOBaTK HANOBHIOBAY Yy TyarneTi

Akwo y Tebe
KillKa

BignosigHy 3a poamipom KniTky Tpumatn y 6esneui
36epiratin Crnokii y NPUMILLIEHHI

CnocTepiraTtu 3a nip’am, 43b000M Ta LLKIPOO Hir
BigsigysaTtu BeTepuHapa

3abesneyyBaTtu BiACYTHICTb NPOTSriB

BuacHo rogyBatu Ta gaBatu Boay

Ouuwatu KkniTky

Akwo y Tebe
nrax

BianosigHy 3a po3mipom KniTky TpumaTu y 6e3snedi
36epirati cnokin y NpUMiLLIEHHI

3icTpuratu KirTi

BigsigysaTtu BeTepuHapa

3abes3neunTun irpawkamm

BuacHo rogysaTtu Ta gasaTun Bogy

CnocTepiraTn 3@ YUCTOTOHO LLEPCTi Ta KNITKN

Akwo y Tebe
rpuUsyH
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[MomicTUTK rinoYkn Ta Micue ANsa yKpuTTS
O6upaTtun BignoBigHMIA 3a PO3MiIpOM Tepapiym
MpuaobaTtn TepmomeTp Ta YP-namny
MepioguyHoO oumLaTn Tepapiym
3abe3neunTn HarpiBaHHS

BuyacHo naBatm kKopm Ta Boay

KynaTu, cnigkyBaTtu 3a LWKIpOKO Ta Kirramum

Akwo y Tebe
nnasyH

3abe3neunTn xopoLly aepadito

O6uvpaTu BignoBigHUN 3a po3MipoM akBapiym
Mpuabatn inkTp, Harpisay Ta TepMOMETP
MepiognyHo ovnLaTn akBapiym

36epiratn y micui 6€3 NpssMNX COHAYHMX MPOMEHIB
ByacHo naBsatu KopM Ta BiTaMiHU

MpaBunbHO Nigdbupatn pmbok

Akwo y Tebe
pubka

@ KOPOTKO PO rONOBHE

O OpomalllHEeHHA — TPUBAJINM IIPOIEC 3MiHU CIIOCOOY MHKUTTA
IUKUX TBapWH, IIiJl Yac SKOr0 BOHU CTAIOTh IIPUCTOCOBAHUMMU 0
YTPUMaHHSA B HEBOJII 1 BUKOPUCTAHHSA 1X JIIOAWHOIO.

O IIfo6 momamnHi TBApMHM He ONMHSJINCL HA BYJIMII i He
craBaJjiy 0e3IPUTYJIbHUMM, MU IIOBUHHI OyTH BiAmOBigaJabHUMN
rocuofapAMU i JOTPUMYBaTUCh NPaBUJ IOTJIALY 3a HUMMU.

@ 3AmuTAHHS () 3ABOAHHS @  AOCTIDKEHHS

1. Cknagu cnucok peyen Onsi gomallHboro ynwobneHus, wob nomy
Oyno komdopTHO Ta 6e3nedyHo nepebyBaTtn y TBOIM gomiBui. [Mopagbca 3
TUMM, XTO BXE € rocrnogapemM Takol TBapUHKN. AKLLO MaeLwl AOMaLLHIO TBa-
PWHKY, CTaHb NOPaAHMKOM LS OAHOKNAacHMKa/-Li.

2. CTtBOpM NamM’sAiTKy gornsagy 3a obpaHuM JOMaLUHIM ynobneHuem.

3. BannaHyn pa3om 3 6aTbkaMm EKCKypCito y MicLeBuin 3oonapk abo Ha-
TYpaniCTUYHUIA LEeHTP YY1 NpUTYNoK Ans TBapwH. [isHancsa binblie npo ry-
MaHHe CTaBreHHsa Ao TBapwH. MNoMipkyin, YoMy y MicTax 3'aBnatoTbcs 6es-
NPUTYNbHI COBaKK, KilLKM Ta SK LIbOrO YHUKHYTMU.
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3ABAAYYEMO
TBAPUHAM

«TeapuHu 3Haromb Habazamo 6inbwe, HiX modu. Cobaku MOXymb
3a3darneaiob 8iduymu 3emnempyc. [lmaxu nposimarome Mo108UHY 3€MHOI
Kyri, wob eidwykamu ceoe 2HIi300. Skbu nodu Yacmiwe cryxanu mea-
PUH, 80HU 6 He pobusu cMinbKuU rMOMUIIOK.»

leneH bpayH, amepukaHCbka NMCbMEHHULS
® °

d fAxe 3HayeHHsa TBapuH y npupopi. TBapmHU OTOUYIOTH
Hac BCIOAUW 1 BiAirparoTh AysKe BaKJUBY POJb y NPUPOAL Ta
SKUTTI goguHu. Mu He MOXKeMO YSIBUTH IIei cBiT 0e3 TBapuH.
KokeH KyYoK, AIlipKa YM NOTAIIKa IIOTPiOHI HANIifl IIJIaHeTi.
BuBuaroun 3HaueHHA TBapWH, MM Kpallle PO3yMiEMO IIPUPOIY
i B3aeMO3B’A3KU y Hili.

u,n._ © PosknapaHHs “
[pyHTOYTBOpEHHS © OpraHiYHMX PeLuToK

. TlowupeHHs \h :
. . . . . H
| MOMIB | HACIHHS *. 1Rk

: €ixeto ans
© IHLIXX TBApUH -

: 3anuneHHs . . : YTBOpEHHS =
: KBITKOBUX POCIVH * * ¥ socafoBux nopig L L S

................................... ., . eeeesessscceressscccrescsscceerette,, pole

Mau. 190. 3uauenHsa TBapUH y IPUPOIi

@ PosrnsHete mantoHok 190. Hanuwite npuknaan TBapuH, siki BUKOHY-
0Tb Ui OYyHKUI.

q Jo1oBi yepB’AIKM Ta YTBOPEHHS I'PYHTY

Tobi 3HapobuTbCA: cknsiHa nocyanHa Yn GaHka, I'pyHT, MiCOK,
@ OpraHivHi Bigxoam (3anuwku oBOuIB, (PPYKTIB, Nanip nogpibHeHun
(ane He rMAHUEBUI YN XKypHanbHUI), KABOBUIN PO34MH, 3€MNeHb, NMNCTA

Ta iH.), BOAa, AOLLOBI YEPB’sKMN.
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Lo mpeba pobumu:

1. Y BuCOKy BaHKy 4YuM CKMsiHY NOCYOUHY
Hacun wap 4YopHosemy (NpnbnnsHo 5 cm), Ha
HbOro Lap BOrororo nicky (npubnmsHo 2-3

M). [NoTiM Yeprym wap rpyHTy, wap nicky, a
3Bepxy Hacun wap opraHiyHux sigxogis. [o-
TN HEBENUKOIO KiNbKiCTIO BOAMW.

2. lNomictn y GaHKy Kinbka [OOLWOBUX
YepB’sKiB.

3. 3akpuin 6aHKy cknnom abo TKaHWHO i 3anuLl y 3aTiHEHOMY MicCLi.

4. Yepes KoxHi 3—4 OHI po3rnsgan CTPYKTypy BMICTY nocyavHu. Konu
BMICT nigcuxae, 3nerka nonvesan. 3BONOXeHHA Mae B6yTn Takmm, Wwob opra-
HiYHI BiAX0AM He NNiCHABINW. AKLWO € 3MiHW, 3anucyn y Tabnuuro B 30WKTI Ta

doTorpadcyn.

5. 3pobu BUCHOBOK NpO posib AOLLOBUX YEPB’AKIB B YTBOPEHHI POAKYOro

I'PYHTY.

@ 3meHUJyV|M0 KiNbKICTb  CMITTSH.  He Conoma
cnantonmo nucta. OpraHiyHe cMmiTTS :
BOOMa i Ha npucagubHiin OinaHui OpraHiyHi

MOXHa KomnocTyBathn. OguH 3i cnocobis — B'ﬂxoﬂ"_'

npocTo 3akonyBaTh. MoxHa TakoX 3mau- HOLIJ(,JBI

cTpyBaTu KoMrnocTtep. Ane Harkpawum cno- . HepB KK
cobom € oTpumaHHA Biorymycy — ULiHHOMO ~ biorymyc

nobpusa ans pOCAUH 3a 4OMNOMOIOK FHOMO-
BMX (KOMMOCTHMX) YepB’sikiB — TaK 3BaHUX
YepPBOHUX KaJ'IICbOpHII/ICbKI/IX IxHe posBeneHHs Ha creujanbHMX depmax
A58 OTPUMaHHSA OpraHiyHoro 4obpuBa Mae Ha3By 8EPMIKYIbmMypa.

dxe 3HaueHHA TBaan y SKHTTi JIIOXVHMN.

. [Ixepeno ixi g / - Ixepeno *

: Ta CMPOBUHU e / nikis N
COuwnens ¢ ik I-._: S N— 36yaHUKK _ )

: BOJOVM : [f - \ 3HayeHHA / XBOpPOO n,
SO : TBapuH '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'f;'"""'""-'-..
: Cnoci6 60pOTb6VI @ CYXuTTi L fepenocHukn 0 R G
© 3i WKigHUKaMV / NIOAVHA © ~. 56y nHukiB XBopo6 :

§......................----..-,n' - ;;._."“é/ \.......: ---------------- ; :;" ....

Opr|7|H| ..........
: TBApWHM E

.............................................

Maan. 191. 3HaueHHA TBApPUH Y *KUTTi JIOIUHUI
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Ha mantoHky 192 3o06paxeHo V-no-
AiGHWIA KNWH NTaxiB, AKi NETATb Yy BU-

pin. BuaBnsaeTbes, WO €BpONencbKuUim

BUPOBHUK NiTakiB — KomnaHis Airbus —
nnaHye BUKOPUCTATW L0 igeto Ansi NonboTiB
niTakiB a4ns CKOPOYEHHS NanuvBHUX BUTPAT i
3MEHLUEeHHs LWKIgnMBOro BMAMBY Ha [O-
BKINMs. FAKWO eKcnepuMeHT maTume Ycnix,
BXXE Yepe3 M'ATb POKIB aBiakoMMNaHii 3MOXyTb
€KOHOMUTW 3aBASAKM TakOMy Crnocoby mno-
neoty Ao 10% nanvea, a TakoX 3HU3UTU BU-
TpaTtu i 3a6e3neYnT CKOPOYEHHS LLKIANNBNX
BUKMIIB.

A och HeliMOBipHa icTopis pATiB-

HUKIB 3 TUKOI IIPUPOIH: Mau. 192. IlomiT
¥ 2005 pori B Kenii 31oBMuCcHUKMT KJIMHOM nraxis (1)
BUKpasu 12-piuHy AiBUMHKY, OZHAK Ta JiTakis (2)

3MIMCHUTH CBOI IJIaHW BUKpanayi He

BCTUIJIX — Ha HUMX HamaJjia 3rpad JieBiB. Bin cTpaxy 3JjioumHILL
po30iraucs, 3aJIUMINBINIK LiBUMHKY JieBaM, II00 3aTpuUMaTH
oM xuokakiB. Ilmam 3J0YMHIIIB copaljloBaB, ajle AMKiI 3Bipi
OTOUMJIN AIBUMHKY i OXOPOHSAJIHU i1 MOKM He IpubyB IOIIYKOBUIA
darig. Ilpu fioro HabGJAMIKeHHi JIeBU IIPOCTO Bimi#mmam Ha 0es-
IIeYHY BiJiCTaHb, IePEKOHABIINCH, III0 AUTHUHA B Oe3meIri.

3Hangu icTopii Npo NOPSATYHOK TBApUHAMM JHOAEN YN iHLLIMX TBAPWUH,
SKi TeOe Bpasunu, i po3kaxku iXx 0AHOKNAaCHMKaM/OQHOKIaCHULSIM.

Ax 30epertu pisHOMaHITTS TBapuH. 1A 30eperkeHHA
PiBHOMAHITTS HAA3BUUYANMHOIO CBITY TBapuH IPHUPOIOIOCJIiI-
HUKM B)KUBAIOTh pPiBHOMAaHITHUX 3axoniB. YepBoHa KHHUTa
OCHOBHUU JOKYMEHT, y AKOMY Yy3arajJbHeHO MaTepiaju IIpo
CydYaCHUU CTaH PiAKICHUX BUIIB TBapUH 1 POCAWMH M TaKUX,
110 IIepedyBaoTh IIiJ 3arpo30i0 3HMKHEHHs. Ha migcraBi 1poro
JOKYMEHTa PO3PO0JAI0T, HAYKOBI Ta MPaKTHUUHI 3aX0au, CIPS-
MOBaHi Ha OXOPOHY, BiITBOPEHHA 1 pallioHaJbHE BUKOPUCTAHHS
IINX TBApWUH i POCJIUH.

IIpupomooxopoHHi TepuTOpili — 3aMOBiMHMKM, HaIliOHAJbHI
IMapKu, 3aKa3HUKU, IIaM’ ATKU Ipupoau Toiro. Ha mux tepuro-
pPigxX MOKHaA 3AINCHIOBATU CIOCTEPE:KeHHS 1 MOCJaiKeHHd, a
Oyab-AKa OisJbHICTh JIOAWMHU KEPYETHhCA 3aKOHAMU.
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O TBapuHM BifirparTh AyXe BaKJIUBY POJb y IPUPOAL Ta
SKUTTL JIOOUHUA.

O JIns 36epesxeHHA PI3HOMAHITTS CBITY TBApUH AOCIIAHUKA
B)KUMBAIOTh pisHOMaHiTHI 3axonau. [ly:Ke BasKJIUBUM € pallio-
HaJIbHE MPUPOIOKOPUCTYBaHHA. KOXKeH 3 HaC MOXKe TOJyUYUTUCH
IO ITiel BasKJIMBOI CIIPaBU.

1. Nepengn 3a QR-kogom Ta nepernsiib CTOPiHKM TBApUH Ha
canti YepBOHOI KHMIM YKpaiHn. 3Hangu i BUNULWKN TBAPUHW, SIK
NoLUMpeHi Ha TepuTopii TBOET obnacTi.

2. lMNepengn 3a QR-kogom Ta pgisHancsa bGinblwe npo 6io-
chbepHi 3anoBigHMKM Ha TepuTopii YkpaiHn. 3Hangu ixHe po3Tta-
LWYBaHHA Ha IHTEPaKTUBHIN KapTi Ta 3anuLimn IXHi Ha3BW.

@ HAYKOBI 3ABABH

Mpuragam npo nateHTn npupoaun. Po3rnsHb 306pakeHHs Ha MartoH-
Ky 193 i NOAACHK, sIKi 3HAHHSA NPO MNPUCTOCYBaHHSA TBapuH Oynu BUKOPUCTaHI
Anst po3pobneHHsa 300paxxeHnx npeamertiB. Ha BiokpuUTTa sSikMX BUHaXoAiB
HagQUXHYNW HayKoBLiB NaByTUHA i KoMap?

IIip’a IItax rpu- Bocesmuuir  IlaByTuHa Komap
UK

Maun. 193. IlaTeHTu npupoau
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Y3ATANbHEHHSA
OO0 PO3AINy 4.
KNITUHMU,
BAKTEPIT,
BIPYCU, TPUBM, POCNUHU T TBAPMHVI

n AK HasnBalTb HaVMeHLWi oauHMLi ByaoBu i YHKLIA opraHiamis?
A TKaHmHn B knituHn B cuctemu opradis I opraHn [ peyoBuHU

aBi,qucm 306paxkeHi 06’ekTM OO BIQNOBIAHMX PIBHIB oOpraHisauii
opraHiamis.

A Er‘_ . ;#’1 T
@ ' '-,;._::__\.-) @f} "_'F =*

A knitnHa B TkanHumHa B cuctema ' opraH [ opraHiam
opraHis

9 O6epwn MikpoopraHiamu, siki BUKOPUCTOBYHOTb ASIS1 BUTOTOBIIEHHSA CU-
piB, KNCIIOMOSIOYHUX NPOAYKTIB, KBALUEHHSI OBOMIB.

A BogopocTi B Bipycn B 6Gaktepii ' rpub neHiuun [ rpmb mykop

. “2 BigHecwu 3o6pa>KeH| POCANHM OO BigMNOBIAHUX rpyn.

| "
> Y 5 ‘% ol O

A Bopopocti B moxu B nnayHu I ronoHa- O nokputo-
CiHHI HaCIHHI

e O6epwu BapiaHT, y AsKkoMy nepenivyeHi xpebeTHi TBapuHMU.

A 4epBu, MOSIOCKKN, KOMaXMn I nTaxu, 4yepBun, MOMKOCKN

B ry6ku, xanki, naByku I pakonogibHi, Komaxu, 3eMHOBOAHI
B pubwu, nnasyHu, ccasui

@ NMOMIPKYEMO PA30OM

1. Aki 3acobu npodpinakTnkm BakTepianbHMX Ta BipyCHUX 3aXBOPIOBaHb
TV 3HaewWw?

2. AKy ponb BigirpatTb POCNNHN Y TBOEMY XUTTI? Y CBOI pO3NoBiai Bu-
KopucTam sikHambinbLLe BUBYEHMX FPYN POCIUH.

3. AHmivicekun Hatypanict xepansa Oappenn nucas: «[lam’atanTe,
LLIO B POCINUH | TBApUH HEMAaE AenyTarTiB, IM HIKOMY NUcaTu i CKapXnTucb, 3a
HUX HIKOMY 3aCTYNUTUCb, KPiM Hac, ntogen, siki pa3zomM 3 HUMK 3acensaTb Lo
3emnio». HaBegun aprymeHTn, YoMy NoTpiGHO OXOPOHATW TBAPUH.
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3BIAKN HALl OPFAHI3M
BEPE EHEPIIIO

TA BYAIBENbHWIA
MATEPIAN

Tino noduHu nobydoeaHe 3 pi3HOMaHIMHUX PEYO8UH. Takox 3 HUX MU
oOmpuMyeMo eHepeito, nompibHy 0ns xumms (Hanpuknad, wob edyumucs,
cmismucs, 6ieamu, Ons pi3HUX rpouecie ecepeduHi mina ma iH.). lMpome
PEYOBUHU, WO HadX00simb 3 iXKeto, opa2aHi3M 3MOXe suKopucmamu mirnbKu
ricrisi iXHb020 NepemeopeHHs y «ghabpuui» mpasHoi cucmemu.

ke 3HAUEHHA PEYOBHMH, IO BXOAATH M0 CKJIATY 1Ki.
IlepeTBOpEeHHs pPevYOBMH B OpraHiami, HmOUYMHAOUM 3 IXHBOT'O
HaIXOMKEHHSA 1 3aBepIIyIOUN BUIIJIEHHIM HEIOTPiOHMX CIIO-
JYK, HasuBaIlOTh OOMIHOM pe4YOBUH. PeuoBUHU HAAXOOATH Y
Hai opradism 3 i'kero. IlosKMBHI pe4OBHMHUM — IIe PEUOBUHU
IPOAYKTIB XapuyBaHHS, AKiI OJA OpraHisMy JIOAMHN MAalOTh

Byrnesogu [e OCHOBHWM Xepenom eHeprii Ans opraHiamy J

S . L : N
BMAINAOTE Binbliue eHeprii, HXX Byrnesogu, ane Bigaa-
Jlinign I0Tb IM NepLiCTb 9K L)Xepeny eHeprii, 3a3Bnyan Bigkna-

_ AatoTbCA Mif WKipoto )

( . 0 \
OyayloTb Halle Tino, BaXNuBi AN pyXy, 3axuCTy opra-
Binkn Hi3MY BiZ iHg)eKUi, TPaHCNOPTY PEYOBMH MO OpraHiamy,

| YTBOPIOKOTb (PEPMEHTH

11

J

NOTPIOHI B AyXe ManeHbKMX KiNbKOCTAX, NOTPIOHI ons

Bitaminn . LD
ayxe 6araTtbox NPoLECiB B OpraHiami

4 N\

BXOASATb A0 CKnajy KicTok i 3ybis, 6epyTb y4acTtb y bara-
TbOX Npouecax Yy KniTuHax, Hanpuknag, TpaHcnopTi pe-
| YOBUH, NPOBEAEHHI HEPBOBOTO IMMYIbCY

MiHepanbHi
coni

(. .. . . N
BMICT UIElI pPedyYoBMHU Yy CKIadl Halloro opraHiamy

Bopa k60—65 %, 6e3 Hei HEMOKNUBE XUTTH

J

Mag. 194. 3HaueHHA PEYOBUH, AKi BXOOATH A0 CKJALy ixKi, masa
HAIIIOTO OpraHisMy

W 200



Ot A O Q& RNPw I8

XapyoBy Ta eHepreTUUHy I[iHHiCcTH. [lo CKJIany IPOAYKTIB Xap-
YyBaHHA BXOAATH TaKi PeUOBUHU, AK 8Y2/.e800u, OiaKU, Ainidu
(mo AKMX HaAJEXKaThb JKUPU), 8iMAMIHU, MIHEPAJLbHI COJi Ta 800a
(maus. 194). 3a gauumu BOOS3 (BcecsiTHs opraxiszaiisg oXopoHHu
3I0POB’sI), 3IOPOB’S JIOAWHU BEJHKOIO MipOI0 3aJeKUTh Bif
TOTO, IO BOHA ICTh.

IIlo Take TpaBiaeHHA. Y TpaBHill cucTeMi ixka, sdKa IIO-
TpamJjse B HaIl OpraHiaMm, IOAPiIOHIOETHCS, HEPEeMiIIyeThbCs, a
TaKOK IIEPEMiIlyeThCs B3JOBYK TPABHOIO KaHAJY, AK HPOAYK-
Iiga Ha ¢abpumi 3 1mexy B IeX.

TpaBjeHHA — IIe IIPOIleCcH MeXaHiuyHOro (HampukKJjamd, II0-
npioHeHHA K1 B poTi 3ybamm) i XimiuHoro (3a JOIOMOTOIO
CIIeliaJIbHUX PEUYOBUH — (DEPMEHTIB) MepEeTBOPEHHS IIOKUB-
HUX PEYOBUH y TPaBHIill cucreMmi.

Y TpaBHIilI cucTreMi Ha pPevyoOBMHHU Il Ail0Th TpaBHiI Qep-
MEHTH. ¥ Pe3yJbTaTi CKJIAIHI PEUOBHHHU PO3MIEIJIIIOTHCI 10
IIPOCTUX, SKi MM MOKeMO 3aCBOITH. 3 TPaBHOI CHCTEMU BOHU
IIepexXoqATh YV KPoB ab0 JiM@y, 100 IOTPAIUTH M0 KOMKHOI KJIi-
THUHM HAIIIOTO TiJa.

3BUUaHO, IO He 3 yciMa peuoBMHAMH iKi MO’Ke cIpaBu-
THCh HaIlla TpaBHAa cucreMa. TomMy AesAKi 3 HUX TaK 1 3ajuiia-
IOThCSA HemIepeTpaBJieHuMHU abo
He3HauyHO 3MiHIOIOThCA. Pazom 3
HeImoTpioHmMHM abo ¥ MmIKigan-
BUMM PEUYOBHMHAMM BOHM BUIAJIs-
IOTLCS 3 HAIIIOT'0 OpPraHismy.

TpasHi pepmenTu — 11e 6i-
KOBi peUOBUHU, AKi IPUIIBUL-
IIYIOTh II€PEeTBOPEHHS pPeyo-
BUH.

TOHKUN
KULLIKiB-
HUK

dAx mnoOymoBama TpaBHA
cucremMa moguHu. TpaBHa cuc-
TeMa JIIOJUHU CKJIAJAacTbCA 3

TPABHOTO KaHaly (POTOBA IIO-  Max. 195. ByoBa TpaBHOI
pODRHI/IHa, FJIOTRa, CTp&BOXl,I[, CUCTEeMU JIIOAUHU
201 [
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IIIJIYHOK, TOHKA 1 TOBCTa KHIIIKM) Ta TPaBHUX 3aJi03 (CAMHHI,
MigMIIYHKOBA, MeYiHKa i 0araTo ApiOHWX B IIJIYHKY Ta KHII-
KiBHUKY) (Maja. 195). 3ano3m BUAIIAOTH, (PepMEHTH Ta iHIITI
PEeYOBUHM, AKi HMOTPiOHI maa TpaBieHHA IXKi. Y TpaBHOMY Ka-
HaJIl I)Ka HepeMillyeThbcs, IepeTPaBJIIOETHCA, a YTBOPEHi IIPO-
CTi PEYOBUMHM BCMOKTYIOThbCA y KpoB i Jim¢y. BakauBe 3Ha-
YeHHA [AJIA TPaBJeHHA 1 B3arajii cTaHy 3[I0pOB’d JIOAUHU Ma-
I0Th OaKTepii, IO JKMBYTh Yy KUIIKiBHUKY.

Tabnuys 5. Bydosa mpasHoi cucmemu moOUHU ma hyHKUis iT opeaHie

OpraH TpaBHoOI .

{ CUCTEMM BbynoBa PyHKL A

PotoBa My6u, wWoku, nigHeBiHHs, | bka noapibHoeTbes  3y-
NOPOXXHUHA A3KK, 3y6un (KinbKiCTb iX y | 6aMun, 3MOYYETLCSA CIIMHOK

popocnux 32, MOMOYHI
3ybu y Bidi Big 5 oo 12 po-
KiB 3aMiHIOIOTbCA Ha no-
CTilHI)

i MOYMHaEe nepeTpasrnoBa-
TUCb

CnuHHI 3anosu

Tpu napv Benukux i opibHI

YTBOPIOOTb CIIVHY

MoTka JlinkonogibHa Tpybka 3a- | KoBTaHHA rpyaku ixi, npo-
BOOBXKW 00 15 cm XOOUTb MOBITPSA B Tpaxetro
(opraH guxanbHOI  cuUc-
Temm)
CtpaBoxig UuniHgpuyHa Tpybka 3a- | lNMepemiwyye Ky B Ha-
BOOBXKN 22—30 cm NPSIMKY 3 POTOBOI NMOPOX-
HUHW O LWyHKa
LLnyHok Mae Burngg BurHytoro | [lepemilleHHs Ta nepe-
MillKa, MICTUTb 3anosn, | TpaBneHHs Xi; BUAINs-
O BUAINSATb PIi3HI CKMa- | €TbCA KUCNOTa, WO 3He-
AO0BI LUYHKOBOIO COKY LUKOKYE LLUKIANMBI MIKpO-
opraHiamu B xi
MNeviHka TpaBHa 3anosa, WO CcKna- | YTBOPIOE >XOBY AN Kpa-

AAETbCS 3 IBOX HEOHAKO-
BMX YaCTOK Macot J0 2 Kr

LWOro TpaBrfeHHs; B Hin
BidKNagalTbCs Npo 3anac
BYrNEeBOAN; € CBOEPIAHUM
iNLTPOM  OpraHiamy, Lo
3HELLKOAXKYE LUKIANUBI pe-
YOBUHMU

MigwnyHkosa
3anosa

Benvka 3anosa, npoToka
SKOI BiOKpPMBAETbCS B MNO-
YyaTKOBUW BIgAIN TOHKOro
KULLIKIBHUKA

YTBOpOE TpaBHi  dep-
MEHTU, $Ki HagxoaaTb Yy
TOHKUN KULWKIBHUK
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lNpodoexeHHsi mabnuui 5

OpraH TpaBHoOI )
[ cuctemm Bynosa ®yHKUiA ]
ToHKa KuLKa Mae Tpu Bigginu: y nep- | 3aBepuiye nepeTtpas-

WM BragalTb MPOTOKU
neyiHkM i NigwyHKOBOI 3a-
Nno3un; Ha BHYTPILHIA CTO-
POHI Mae BOPCUHKM, LWO
30inbWwyOTb  NNOWYy Ans

NEHHSA Xi; NOXMBHI peyo-
BMHW 3BiACW NOTPannsoTb
Yy KpoB i nimaduy, siki po3Ho-
CATb iX MO BCbOMY oOpra-
Hi3My

BCMOKTYBaHHSI PEYOBUH Yy
KpoB i nimdy; AOBXMHA A0
6Mm

ToBcTa KuLLKa Mae Tpwu Bigainu, Ha BHy-
TPILLUHI CTOPOHI € CKNaakw;
OOBXMWHA [0 2 M; TYT Xuse
HanbinbLa KinbKiCTb  Mi-
KpoopraHiamiB — HaLIKX KO-

PUCHUKX CriBXUTENIB

©_oPoTko NP0 ronoBHE

O B opramismi J0AuHNA HOCTIMHO Bif0yBaeThCA OOMiH pedo-
BUH, TOOTO 1XHE IEPETBOPEHHSA, MOUYMHAIOUN 3 HAAXOIKEHHSA B
OpraHisM i 3aBepIIyOUYMN BHUALJIEHHAM HEIIOTPIOHMX CIOJIYK.

O V rpasHiil cucremi I3ka, Axa DOTpAILISAE B HAIIl OPraHisMm,
HOAPiOHIOETHCHA, IIEPEMIIIYETLCS, IEePEMIIITyEThCS B3JIOBK TPaB-
HOrO KaHaJly, Ha PEeUOBMHHU i1:Ki OiloTh TpaBHiI (pepmenTH. 3a-
BAAKU IIUM IIpoIllecaM CKJAAHI PeYOBMHU PO3LIEMJIIOIOTHCA [0
IPOCTUX, AKI MU MOXKeMO 3aCBOITH.

O TpasHa cucreMa JIOUHMN CKJIAJAETHCA 3 TPABHOI'O Ka-
HaJIy Ta TPaBHUX 3aJI03.

@ 3aMnTAHHA @) 3ABOAHHS @)  AOCTIMKEHHS

1. BurotosTe nanepoBi KapTkM 3 HasBaMu PEYOBWH, AKi BXOOATb 00
CKInagy npoAaykTiB xapyyBaHHs. 3a 4OMNOMOrO0 LMX KapToK NepesipTe, siK BU
3p0o3yMinu iHopmMauilo NpPo porb Pi3HUX PEYOBUH ANS HALWOro OpraHiamy.
[na uboro posknagite Ha CTOSi KAPTKM NiANNCAHOK CTOPOHOK A0HM3Y. Bu-
TArardnM X No4YeproBo, HasMBanTe 3HAYEHHHA PEYOBWUHW, Ha3Ba SKOI € Ha
KapTui.

2. Bigwykan Ha eTUKeTKax Xxap4oBuX NPoayKTiB iHopMaLiito Npo BMIiCT
GinkiB, >upiB (ninigie) i Byrneeoais. 3HanaM Bgoma Yu MarasuHi NpoaykKTu
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Xap4yyBaHHS, Y SIKMX BMICT OAHI€T 3 LUMX pe4oBuH Oyae Ginbnm,
MOPIBHSIHO 3 iHWNMK cnofnykamu. AKLLO X Xo4Yell CTaTu 3HaBLUeM
CKnagy NpoayKTiB XapyyBaHHA Ta BMITU rpamMOTHO YUTaTW TXHI
€TUKETKN nornnod cBoi 3HaHHSA i3 cTaTTi 3a QR-kogom.

3. 3poposi 3ybu ayxe Baxnuei AN HOpManbHOI poboTu
TPaBHOI CUCTEMU, @ TAKOX € MPUKPACOI0 YCMILLKWN Ha 06nnydi. Emanb 3yba —
HanTBepAila TKaHMHAa B OpraHi3ami NioguHu i 3a TBEpPAICTI0 HAabnMKaeTbCs
0o kBapuy. Ane B pasi HegoTpMMaHHSA npaBun ririeHy 3yBiB Ta poTOBOI Mo-
POXHWHM eMalb MOXEe PYMHYBaTUCH, BUHWKAE Kapiec Ta 3a-
naneHi npouecn B sicHax. [lisHanca y cTtomaTosniora, 4u npa-
BUSbHO YMCTULW 3yBun. PekomeHngauii MmoxeLl npoynTtaTin y cTaTTi
3a QR-kogom. 3 Hel AgisHaewcsa TakoxX Npo Te, YoMy Hally po-
TOBY MOPOXHWHY Ha3MBalOTb CMNpPaBXHIM BCECBITOM A5 Pi3HUX
MiKpoOpraHiamis.

@ HAYKOBI 3AGABMU

[oBXMHa TOHKOroO KULLKIBHMKA B Pi3HMX Noaen
CTaHOBWUTb Yy CepeaHbOMY M'ATb METpiB, a TOB-
cToro — 6nn3bko ABOX. AKa 3aranbHa cepeaHst 4o-
BXMHa KULLKIBHWKA ntoguMHn? 3ictaB OTpuMaHy
uMdpy 3i 3Ha4YEeHHsIM CBOro 3pocTy. Po3rnsaHb ma-
NOHOK 196 | NOMipKY# SK opraH Takoi JOBXWHU NO-
MiLLLI@ETbCSA B TiNi NIOAVHWN.

Maxa. 196. Oprauu
TPaBHOI CUCTEMU
JIOANHA
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SK KUCEHb
NOTPANNAE ¥ HALW
OPTAHI3M

Llopocna noduHa 6e3 ixi moxe obitimucs 6riu3bKo 0ecsmu muxHie, 6e3
800U — 08i 0obu i nuwie Kinbka xeunuH 6e3 nogimps. Tomy HiMeubKul rikap-
nynbmoHornoz Kat-Mixaenb be nucas «4Yu eapmo npuduensmucs 0o op-
2aHa, 5IKo20 He g8idyysaew, He baduw i 3a pobomoro siKo20 83azarli He crid-
Kyew? Bionogiob oOHo3Ha4yHa: mak! bo nezeHi duxaromb O5isi Hac. A Mu —
OuXaeMO HUMU.

° °
Axe 3HaueHHdA AuUXaHHA AJaa aoauHu. Haimr opranism
He MOsKe o0iliTmch 0e3 KucHio. TomMy JOAMHA AMXA€ MIOCTiHHO.
na uvoro morpibeH Ham Kucenb? SIK Tu 3HaeI, AJA 3Jaro-
IPKeHOol po0oTu BCiX OpraHiB HAIIOro opraHiamy IoTpi6HO Oa-
rato eHeprii. OTpumyemMo Mm ii 3 HOXKMBHUX PEUOBUH, SKi
HaIXOOATh 3 1Kel0 1 IepeTBOPIOIOTHCSA B TPaBHIN cucTeMi.

Kucuem opramism JoamHu 3a0es3mneuye AuxXaJjbHa CHCTeMA.
CaMme B opranax AUXaHHS KHCEHb 3 IIOBiTPs IIOTPAIJIAE B KPOB,
AKa Moro PO3HOCUTH A0 KOXKHOI KJIITMHU. BuKopucToByoum Ku-
CeHb y IpollecaxX OOMiIHY PeYOBUH, KJIITHHU MOMKYTh OTPUMY-
BaTU 3HAUYHO Oinbirie eHeprii. Tomy BoHU i TOTPeOyIOTH KUCHIO
OIS OiATPUMAaHHA KUTTENIAJBHOCTI. YHACIIJOK IepeTBOPeHb
PEUYOBUH Y KJITHMHAX YTBOPIOIOTHCS HEIMOTPiOHI PeYyoOBUHU MOJIS
opraHismy, 30KpeMa ByrJyieKucamni ras. Tox Iie ogHa poJb OU-
XaJIbHOI cuUCcTeMMu — BHUOAJATH TaKi HemoTpiOHi rasysaTi peuo-
BUHU 3 OpPraHiaMmy.

JIuxaHHg — BaKJMBa BJACTUBICTH HAIIIOT'O OpraHiamy,
sdAKa 3a0esneuye HAAXOMKEHHS B HHOIO KMCHIO 1 BHUKOPUC-
TaHHA MOro B KJIITUHAX AJIA OTPUMAaHHSA eHepril i BugajleHHs
BYTJIEKHCJIOTO Ta3y, II[0 YTBOPUBCS HPH I[HOMY.

OnHuMM 3 BaXnNMBMX KpUTepIiB, 3a SKMM CTe-
XaTb Y XBOPUX 3 KOPOHABIPYCHO iH(eKUi€eto,

XPOHIYHUMM 3aXBOPIOBAHHSIMU NEreHb i cepLis, -t
€ caTypauis KUcH. Lle nokasHuK Hacu4YeHOoCTi Kuc- _H"""-"'"'“«-.
HeM KpoBi. Y 340pOBOI NIOAWHU piBEeHb caTypauii =
mae 6yt 95-99 %. SHWKEHHS LbOro 3HaYeHHs Bif, Maur. 197.

HOPMU 03HaYaE, LI OPraHi3M OTPUMYE HEAOCTATHBO [Ty rpcoKCHMETD
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KMCHI0, a Lie MopYyLUMTbL pOBOTY BaXKNMBUX OpraHiB, Hanpvknag, Mo3Ky, cepus,
HUPOK. BUMIipATN caMOCTINHO caTypauito MOXHa 3a JONOMOro MyrnbCOKCU-
meTpa (man. 197).

. HVHA ﬁ
CKJIALy AUXAaJbHOI CUCTEMU JIIO- :
nuHu. IloBiTpsa morparise mo Je- \>' -

reHb 4epe3 MOBITPOHOCHI HUIAXU: | ropTaHb -'aneonw

HOCOBY IIOPOXKHUHY, TJIOTKY, T'ODP- e
TaHb, Tpaxeio, Oponxu. Biabie ]

Ipo AUXAJbHY CUCTEMY JIIOTUHU
misHalica 3 Bimeo 3a QR-Komom.

HocoBa
SIki opramm BxO#ATH mo | MOPOXK-

l

)
¥

5

[OnxanbHa
cuctema s Maui. 198. Byznosa
NoanHY A S OVXaIbHOI CHUCTEMU JIIOJUHU

Akni i3 306paxxeHnx opraHis Ha marn. 198 He HanexuTb 40 AUXanbHOT
cMCTeMU, ane Mae BaXnuBe 3HAYeHHs Ans AuxaHHa? [o cknagy
SIKOrO opraHa AnxaHHs BXoOATb anbBeosin?

IuxanapHa cucTeMa JIOAUHU — IIe CYKYIIHICTh OpraHis,
sAKi 3a0e3meuyioTh HAJIXOMKEHHsS KHCHIO, Ta3000MiH i Buaa-
JIEHHSA BYTJIEKHUCJIOTO T'a3dy, a TAaKOK 0epyThb ydyacThb y CIIPpUIi-
HATTi 3amaxiB Ta ¢)opMyBaHHi roJjocy.

3aBasKuM ronocy MU MOXEMO CrinKyBaTUCs, BUCIOB-
noBaTn CBOI emMouii, AidHaBaTUCb HOBY iHGOpMaLito
TOLLO. Y AaBHUHY BBaXarnu, L0 rofioCc HapO4XKY€ETbCS
y cepui, a BXe 3BiATW OONMMHAE OO0 HaWKMX ByX. Tenep mu
3HAEMO, LLIO FOSTIOBHY POSib Y MOro YTBOPEHHI BigirpatoTb ro- A Ak
NocoBi 3B’A3KN, AKi po3TalloBaHi B ropTaHi. Kpim TOro, B YTBOpPIO-
YTBOPEHHI rornocy 6epyTb y4acTb MOPOXHUHA IMOTKU, HOCA, HThLCA 3BYKU
poTta, A3uK, ryou, 3ydu, wenenu. lNMpountan 3a QR-kogom
CTaTTIo i AidHancs BinbLue nNpo Te, K yTBOPHO-
IOTbCA 3BYKW.

KkMcenn BYMMeKucnui
ras

Ax BigOyBaeThCcaA Ta3000MiH y
JereHnax JgoauHu. HaiiTommmi OpoH-
X1 — OpOHXioaMm — 3aKiHUYIOTHCSA APiO-
HECeHbKMMM MiXypHAMU — aJbBeo-
JaMu. ¥ JereHsX JOPOCJIOl JIOAWHU 1X
oaumspko 300 muH. 3aBAgKm IboMYy  MaJ. 199. T'azoo6omin
IJolla JIMXaJbHOI IIOBEPXHiI JiereHb y JereHsax JIIOAUHU
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craHoButh moHax 100 M2, mo y 50 pasiB mepeBHIIIYE ILJIOIIY
nmoBepxHi Tija grogumuau. CamMe B ajibBeoJiaX Bif0OyBaeThbCda raso-
oOMiH y JereHsx. 3 aJibBeoJl, AKi o0maeTeHi KPOBOHOCHUMU
KalllagapaMu, KHUCEHb IIepeMiIyeThbCcAd B KPOB, a BYIVIEKUCJINI
ra3 — 3 KPOBi B aJIbBeOJII 1 BUJAJAECTHCS 3 JieTreHb IIiJ uac
Buauxy (maj. 199).

YUepes sKi opraHn agnxaHHs BUXOOUTb BYITIEKUCIIMI ra3 3 anbBeors e-
reHb Ha30BHiI?

Y crani cmokoro JrooaumHa 3ailicHIoe 16—20 BauxiB i Bu-
nuxiB 3a xBuJauHY. g gacrora 30iabITyeThCs, AKINO (i-
3WYHO IIOIIPAIIOBATH, IPOOirTucsa, 3podbuTtu pisuuHi BopaBu,
i 4ac JesIKMX 3aXBOPIOBaHBb TOIIO. KuceHb moTpaiise B
HaIll OpTaHi3M mig yac BAUXY, a BYTJIEKUCJIUN ra3 BUILIA-
€ThbCA 3 HBOTO IIiJl yac BUAUXY.

JMuxadpHi pyXu — BAUX i BUAUX, IKi MOCTiAHO i pUTMiuHO
3MiHIOIOTh OOMH OJHOTO, 3QiHCHIOIOTHCA 3aBAAKU MiKpeodep-
HUM M’fA3aM, mAiadparmi ta HaBiTh JesIKUM M’sA3aM Tija.

Hiagpaema — m’A3, AKUN pPyXarwUuCh,
3abesneuye CTHUCKAHHS YN POITATYBaHHS [uxanbHi
JIleTeHb, TOOTO, BiAIIOBifHO, BUAUX 1 BAUX. Bnpasu P

Axun y Tebe Tvn anxanHa? MNepesip,

NMOKNaBLWWM OOHY PYKY Ha TrpyaHy

KNITKY, iHWY — Ha XMBIT. BOuxHu i Bu-
OVXHU. AKWO pyXaeTbCa pyka Ha rpygsax —
TOGI BNacTMBWA rpyoHUN TUMN AOUXaHHA. A
AKLWO Nig Yac BAUXY XMBIT NigHIMaETbCS, a
nig Yac BMOUXy — OMyCKaeTbCHA, TO Ue Ou-
XaHHS XMBOTOM (giadpparmarnbHe). HaBunch
pobuTn anxanbHi BNpaswu, SKi € Ay>xe Kopuc-
HAMM Onst poboTU Pi3HUX opraHiB, nNpodi-
NaKTUKN NPOCTYAHMX 3aXBOPHOBaHb, 3HATTA

CTpecy. Maxn. 200. Ak nepesipuTtu

e s

O BukopucroByoumum KHCeHbL y IIpollecax OOMiHY pPEYOBHH,
KJITUHI OTPUMYIOTh €Hepriio.

O NMuxanpHa cHuCTeMa CKJALAETHCA 3 IMOBITPOHOCHMUX IILIA-
XiB 1 JereHis.

207 [



Ot ORI BP» I8

O NMuxanpHa cucremMa JIIOAVHKA 3a0e3leuye HaLXOIKeHHS
KHCHIO, BUJAJICHHS BYIJIEKICJIOTO Tra3y, 0epe y4acThb y CIPHIi-
HATTI 3anaxiB Ta (pOpMyBaHHi rojocy.

O Ta3000MiH BifZOyBaeThCH ¥ aIbBEOJIaX JIEreHb.

O TIloBiTps HAAXOOUTH y JereHi 3aBAAKU AUXAJIBHUM PyXaM

0 3AMUTAHHS ﬁ 3ABOAHHS @ OOCHIMKEHHS

1. Yomy gMxaHHA € HaA3BMYANHO BaXMBUM A5 NIOANHN?

2. o6 3po3ymiTn, Sk BiobyBaeTbCA BANX | BUANX, CTBOPHU
MoAernb AnxXanbHOI CUCTEMU FIOOMHU, SIK ONUCAHO B iIHCTPYKLUIT
Ta nokasaHo y Bigeo 3a QR-kogom (nonpocu Korocb 3 AoOpocC-
nnx pospi3aty NASWKy i 3pobutn oTBip Y 1T Kprwyi). Mogenb
MOXXHa ochopmuTK nanepoBoto dirypoto nrogmHm (man. 201).

Mopgenb
nereH A
noBiTps noBiTpsA
HagxoauTb pebpa BUXOOMUTb pebpa
nigHima- . onycka-

i L
JL“&_ OTbCS r | - 0TbCS
Il.- t .". ..- {:::: :-_?

‘S22 ¢ (E2 &

OdopmneHHs
Adiacpparma Adiacpparma moneni nereHb
OrnycKaeTbCs nigHiMaeTbCA
Mau. 201

3. [isHanTechb, SKi 3aXBOPIOBAHHS OpraHiB AMXaHHSA CPUYUHAIOTL BGak-
Tepil, a aki — Bipycu. Aki 3axoan npohinakTukn 3axBoproBaHb OpraHiB au-
XaHHA?

@ HAYKOBI 3ABABM

Y cTaHi crnokot niognHa B cepeaHbOMY 3AINCHI0E 16 aMxanbHUX pyxiB
(Banx i BMOUX pasoM) 3a ogHy xBunuHy. ig Yac cnokiiHoro Bauxy 4opocnoi
noauHKM 0o nerexiB Hagxoautb 6nm3bko 500 mn nosiTps. lMopaxynTe,
CKifTbKM MOBITPA N0ANHA BAUXAE | BUOMXAE 3a XBUINHY Y CTaHi CMOKOH0.
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SK PYXAETbCA KUCEHbD
I NOXUBHI PEHOBUHU
B HALLOMY OPTAHI3MI

KuceHb nomparnnsie 8 Haw opeaHiaMm 3a80sKku pobomi duxaribHOI cuc-
memu. [Tpocmi pe4o8uUHU ymeoprotombCs 3i CKNadHUX y mpasHiti cucmemi.
A SIK KUCEHb I MOXUBHI pe4o8UHU nomparnsstoms 3 duxasibHoi i mpasHoi cuc-
mem opaaHie 00 KOXHOI KIimuHU Hawoao mina?

Axumit ckxam Kposi. ¥ Hamomy opraHiami mo cyamHax
IOCTiiHO pPyXaeThcsd KpoB. BoHa BUKOHye 0Oararo BaKJINBUX
GYHKIiN, HAOpUKJIaL, TPAHCIOPTYE KICEHb, BYIVIEKUCJIUN ras,

MOKWBHI pPeUYOBMHU, 3a0es3meuye
3axmcT Bijg iHQexIliii Tomro. Tomy,
100 IIOCTABUTH [OiarHOo3 YW 3pPO-
3yMITH cTaH opra"iamy, OJas Ji-
Kapsd TaK BaKJHMBO MaTH Pe3yJib-
TaTH aHaJidy KPOBI.

KpoB ckimamaerbca 3 pigkoi
YacTUHU — NJAA3MU, B AKil Mic-
TATLCA KJALMUHU KPOBL — €PUTPO-
IUTHU, JEHKOIIUTH Ta TPOMOOIIUTI
(man. 202). 3asexkHO Bim BMicTy
KIHCHIO 1 BYIJIEKHCJIOTO ra3y KpPOB
MOKe OyTu apmepiaivHor (Mic-
TUTh 0araTo KHCHIO, MeEHIIIe BYT-
JIEKHUCJIOTO Trasdy) ¥ 6enHo3Ho10 (Mic-
TUTh 0OaraTto BYTJIEKUCJOTO raasy,
MeHIITe KHCHIO).

®

Eputpouuntun
TPaHCNOPTYOTb
KNCEHb i BYrneKncnmnm
ras

= 7 §
‘, JlenkouuTm
3axuLlaloTb

) Bi, MiKpoop-
> 15 g==_, FaHiamiB Ta
Wl iHWwnx cTo-
Py POHHIX

4YacToK
TpombouuTtu 6epyTb
y4acTb Y 3CigaHHi
KpOBI

nnasma
KpOBI

KNITUHW [KPOBI

L, @

Man. 202. Cxiaan KpoBi

MoamBuch BigeO, KU BUrNAL Ma€e KPOB Yy MIKPOCKOMN. 3BEPHM yBary,
K 3MIHIOETBCA PO3MIP KNITUH KPOBI 3aneXHo Bid KpaTHOCTI 36inb-

LeHHa Mikpockona. [isHanca Ginblie Npo epuTpounTh 3i cTaTTi 3a

QR-kogom.

KpOBi Yy
MiKpocKoni

a0 « 13 XuTtTH

YepPBOHUX
KPOB'SAHNX
Tineub
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KpoB — 11e pifka TKaHMHA YEPBOHOT'O KOJbBOPY, AKa pyxa-
€ThbCA MO CyAWHAX KPOBOHOCHOI CHCTEMU, i CKJIAJAEThCA 3
IJIa3MHU Ta KJITUH KPOBi.

fAka OymoBa KpPOBOHOCHOIL
cucteMu JoguHu. KpoBoHOCHa MNpase = cepns
cucreMa JIIOAUHU CKJIagaeTbca i3 Nepen-
cepiia i cynuH. Harme cepre, 3a- cepan
BOLJIBIIKK AK KyJaK, PO3MiIlleHe
B T'PYAHIN IOPOXKHUHI MiK Jere-
HAMHU. BoHO mofijleHe Ha Kamepu: NpaBun

IBa Iepeiacepid i nBa NITYHOUKU '-”ﬂmo' MDKLLTTYHOY-
(mag. 203). koBa
neperopoaka
Cepune — mopoKHUCTHI Mau. 203. Byzosa cepiia

M’A30BHII Oprad, SKHH PHUT-
MiYHO CKOPOYYHUHNChH, 3a0e3s-

- . «bypnoBa
rmeuye KpPOBOOOIr KpoBi 1o cy- i po6oTa
JIUHAX. cepusa»

MNMoameuck Bigeo npo cepue 3a QR-kogom. @ <« MounTan,
3BepHM yBary, SKMM BUMAL MawTb | SK AIK XXMBETbCHA
npaLuoTb NOro KnanaHu Ta Sk pyxaeTbcs cepur y

B CepLi BeHO3Ha 1 apTepianbHa KpoB. KpyroseprTi

Ckinbkn 3aranoMm kamep Mae cepue? Y KX KaMepax pyXaeTbCs
TiNbKW apTepianbHa KpoB, B AKMX — BEHO3HA?

KpoBoHOCHI cyamHM — eJacTHUYHI IIOPOKHUCTI TPYO-
KM, AKi TPAHCIOPTYIOTh KPOB II0 BCHOMY TiJy.

Aprepii — cyaguHN, SKUMHU KPOB PYXAEThCA Bifl cepIisd J0 Op-
rariB. Kaminapu — HaiapiOHinrm cyamHu Misk aprepiamu i Be-
HaMH, 3OiACHIOIOTh OOMiH PEUYOBHMH Mi’K KPOB’I0 i KJIiTMHaAMM.
Benu — cyamuu, AKMMU KPOB IIOBEPTAETHCA BiJ OpraHiB mo
cepIid.

Y BeamkoMy KOJi KPOBOOOIry KPOB PyXae€ThCA Bin JiBOTO
OIJIYHOUKA uYepes3 aprepil, Kamijasapu, BeHU BCiX opraHiB Tija
nmo mpaBoro mepexcepas (man. 204). Kpos posHocuTh KUCEHB i
MMOKMBHI PEUYOBUHU 10 KJIITUH i 3abupae Big HUX BYTJIEKHCIUI
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ras i IpoAyKTH OOMiHy, TOMY apTe-
piarbHA KpPOB II€PETBOPIOETHCS Y Marnoro
BE€HO3HY. | Kona

Y wMajgoMy KOJi KpOBOOOiry | kpoBoobiry
KPOB PYXa€ThCA BiJl IPaBOro IILIY- &
HOYKAa uepes JIereHi 1o JiBoro me- wle 1 cepue
pencepas. 3aBAAKU IIbOMY KOJIY
KPOBOOOIry BeHO3Ha KPOB IIEPETBO-
PIOETLCA Ha apTepiajbHy, aIKe B
JIETEHAX KIUCEeHb IIePeMillyeThCsA B
KPOB, a BYIJIEKUCJIN ra3 i3 KpoBi —

CYOUHU

]
y JIeTeHi. i)
- CyanHM
Roaxa kpoBooOiry -— I[B'\ BEnuKoro
OCHOBHiI  cucTeMu CyIuH, Kona Kpo-

.o BOOGiry
AKMMM TOCTIMHO PyXaeTbCA

KPOB uepes3 yci opranu, BUKO-
HYIOUNd BaXJUBI QPYHKIII B

| Harmomy opraHismi. )

G Mig 4ac i3nYHMX HaBaHTaXeHb o
36iJ‘IbU.Iy€TbCF| 4YacCToTa cepueBUX Maa. 204. RpOBOHOCHa
CKOPOY€Hb, OCKifNlbKW OpraHam mno- cucTeMa JIIOIuHNA

TpibHe nocurneHe nocTayaHHs Kposi. Y

nogen, ki TPEHYTbLCS PEerynsipHo, Npu LboMy 36inbLUYETbCA HE CTiNbKK
yacToTa, CKiflbkM cura ckopodeHb cepusd. OCKINbKM B aKTUBHOT JHOANHU
cepue Mae TOBCTILi M'A30Bi CTiHKW | 36inbLleHn 06’eM kamep, BOHO BUKU-
Aae HabaraTto GinbLue KpoBi, HiXX y Nniogen, ski mano pyxatotbcea. OTxe, di-
3MYHa aKTUBHICTb (Npaus, isnyHi BNpasn) noninwyoTb poboTy cepus.

Ak ¢isMyHe HaBaHTaXXeHHsA BNMBaE Ha poboTy cepus.
To6i 3HapoOOUTLCA: rOOMHHUK i3 CEKYHAHOM

CTpinkoto abo cekyHOOMIp Ha CMapTdOHi. 1.{.

Lo mpeba pobumu: # -

1. Bumipsan cBin nynbC y CTaHi CAOKO i 3anuiumn .
pesynbrar y Tabnuuto. o )

[lynbc — ue KonvBarbHUN PyX enacTUYHUX CTIHOK -
apTepin yHacnigok ckopoyeHb cepus. [ns Bumipto- “E"_’-_y_"
BaHHA NyrbCy NOBEPHN OAHY PYKY AOMOHEK OOropw.

Moknaaw 2-3 nanbLi ApYroi pyku 3 BHYTPILLHLOI CTO- Max. 205. dx
poHM Bins OCHOBM BENWKOro NanbLs, K NOKa3aHo Ha BUMIDATH MyJIbC
MantoHKy 205, i anerka HaTUCHW, KON BigyyeL nynb-

cauito. Monium kinbkicTe yaapis npotsirom 30 cekyHA i NOMHOX Ha ABa, LWob
OTpUMaTK 3HAYEHHS YaCcTOTU NyNbCy (CKOPOYEHb CepLsl) 3a XBUTMMHY.
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2. BukoHan 15 npucigaHb. Bumipsi yactoTy nynbcy Bigpasy nicnsa qi-
3MYHOro HaBaHTaXeHHs i vepes 1, 2, 5, 10 xBUnuH.

3. MNMpoaHanisyn oTpuMaHi pesynsraTu i an BignoBigi Ha 3anUTaHHS.

Un 3pocTae 4actoTa nynbCy oapasy Micng HaBaHTaXXEHHS | Yy CKilbKK
pasiB, MOPIBHAHO i3 NOr0 3HAYEHHSAM Y CTaHi CMOKOH?

3a AKuI Yac nicnsa HaBaHTaXXeHHS YacToTa CepLEBUX CKOPOYEHb 3HUXKY-
€TbCS 4O 3HAYEHHSA y CTaHi COKO?

Cepue nioguHu npautoe 6e3 BiONOYMHKY, CKOPOYYOUMUCH B cepen-
Hbomy 70 pasiB 3a XBUUHY i BUKMOAKOYM B CyamMHM 6nunabko 150 mn
KpoBi. A ue 6rnusbko 2,3 Mnpa pasiB ckopoyeHb i noHag 150 mnH ni-
TpiB KpOBIi 32 60 POKIB XUTTA NIOOMHMW.
Maca cepus gopocrnoi nioguHn — npubnusHo eig 220 go 300 r.
Tinbkn yAaBITb, AK LWBWAKO PYXaeTbCs KPOB: Yac, 3a SKMW BOHA MPOXOAMUTb
Manum Kosiom KpoBoobiry, ctaHoBuTb 4—4,5 ¢, a Benukum konom — 20-23 c.

@ KOPOTKO PO rONOBHE

O Kpos BUKOHyeE 6araTo Ba)KJUBUX (PYHKILIM y HAIIIOMY Op-
raHiami: TpaHCIOPTY€E€ KHCEHb, BYIJIEKUCJIUMN ral3, MOKUBHI pe-
YOBUHU, 3a0e3leuye 3aXUCT Big iHPeKIIiii ToIro.

O KpoB cKIafaeThCs 3 MJIa3MU 1 KIITHH KPOBi (epuTporu-
TiB, JIEHKOIIUTIB i TPOMOOIIUTIB).

O KpoBoHOCHA cucTeMa JIOLUHU CKJIALAECTHCA 13 ceprd i cy-
nuH (aprepiii, BeH i Kamijsapis).

© Kpos B oprazismi JIOAUHE PyXa€ThCA ABOMA KOJIaMU KPO-
BOOOIry.

1. £k HasmBaTb KNITUHWN KPOBI i SIKi BOHW BUKOHYIOTb QOYHKLIT?

2. £k Ha3unBaloTb CyAMHU, LWLO NOBEPTalOTb KPOB A0 Cepusi y BENIMKOMY
Koni?

3. £k HasuBaTb KOMo KpoBoObiry, B SIKOMY KPOB PO3HOCUTb KUCEHD i
NOXWBHI PEYOBMHM A0 KNiTUH, a 3abupae npoaykTn oomiHy?

4. £k Ha3anBalOTb KOO KpoBOOBiIry, B AKOMY KPOB HACUYYETLCA KUCHEM
B NnereHax?

5. Ak HasuBaloTb HANBINbLUY CyAWUHY, LLIO HECE apTepianbHy KpoB Yy Be-
NKOMY Koni?

6. HasBu npuknag opraHiB Tina fOANHKU, SKUM cepue
nocrayae aprepianbHy KpoB.

@ Masn «bygosa

Mepesip cebe — cknagm nasn «bynosa cepusa». cepusi» A
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3AXUCT HAWIOIO
TINA 330BHI I
BCEPEAMNHI

«ImyHimem — ue pe3ynbmam 351a200xeHoi pobomu iMyHHOI cucmemu,
gesiu4ye3Hoi Kopriopauii, 8 siKil € Kiflbka 20/108HUX ogicie, 6e3riy giddiris,
Mepexa mpeHiHeo8ux ueHmpis, nosniyis ma crneyHas.»

Hapia Mpokonuk, 6ionornHsa, HaykoBa bnorepka
® °

IIlo Take imyHiTeT Ta AKi € piBHiI 3axuCTy OpraHiamy.
ImyniTeT — 3gaTHICTHL HAIIOTO OPraHi3My IIPOTHUCTOATH il He-
OesmeyHUX (PAaKTOPiB: 30BHIMIHIX (Takux AK OakTepii, Bipycu),
AKI MOKYTHb CIIPUUYUHATU 3aXBOPIOBAHHSA, a TAKOXK BHYTPIIIHIX
(HammpuKJaL, KJIITMHKM 3 HEraTUBHUMMU 3MiHaMu, 30KpeMa,
PaKoBi).

ImyHiTeT 3abe3meuyeTbes KiJibKoMa piBHAMEU 3axucty. Ilep-
NIl — Ile HeIOIIKOAKeHi IIKipa i BHyTpiiHi 000/JI0HKHK opra-
HiB IUXaHHA, TPABHOI CUCTeMU, CTIiHOK cyauH. [[pyruii piBeHb —
1le PeYOBUHU, AKi PYHUHYIOTH «UYKHUHIIB», IO MOTPAINJIN B
HaIll OopraHiaMm, HaAOPUKJIAL, Ji30IMM CJIMHK umn cJjais. Tperii
piBeHBb 3axmCTy — Ie IpoQeciiHi KJIITUHM, HAIPpUKJaL IIeBHi
THUOU JEeHKOIIUTIB.

HocoBa mopo:xHuHA, Tpaxesda, OPOHXM: CJIU3 3aTPUMYE, 00-
BOJIIKAOUM, MiKpOOpraHiamMu, nuji, y HbOMY € peuoBUHA JIi30-
IIUM, IO BOMBae OakKTepii, a BiiKM HA BHYTPIIIHIA IOBEepPXHi
BUBOJATH yCe Ile Ha30BHi.

Y poToBiil MOPOKHUHI Y CJAWHI € pPeUuoBUHA Ji301[UM, AKUU
BOMBae OakTepii.

Y NUIYHKY BUIIJISETHCA KUCJIOTA, AKa 3HEIIKOAMKye 6araTto
OakTepiii.

Y KMIIKiBHHKY HaIlli Apysi-cmiB:kuTesi O0axkTepii He maioTh
IIOCEJIUTHUCS Y TiJli XBOPOOOTBOPHUM MiKpOOpraHisMam.

Bap’epom g4 NpoHMKHEHHSA MiKPOOPraHi3MiB Ta 3aXMCTOM
BiJi BIUIMBY HECHPUATJINBUX UYMHHUKIB Ha mepmIiit Jjinii 60-
poTEOM 3a 370poB’s € miKipa. Ileit HalbiIbIINI OpraH HAIIIOTO
Tija IIoIeo 0Ju3bK0 2 Mz, Ma€ TaKo:K OaraTo iHmux GyHKITi
(mai. 206).
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Maxn. 206. Bynosa 1mkipu

e Ax moOymoBaHa iMyHHa cucteMa JoauHU. IMyHHa cuc-
TeMa CKJIAJAaEThCs 3 OpraHiB, CYAMH 1 KJITHMH, SKi po3KuIaHi
mo BcboMy oprauismy (majs. 207). B opraHax yTBOpPIOIOTBLCH,
«HABUYAIOThCSA», <«TPEHYIOTLCA» i 30epiraroThbCsd KJIITHUHU iMyH-
HOTO 3aXWUCTy, HAIIpUKJaZ, Pi3HI THUIU JEHWKOIIUTIiB.

@ MoamBuch Bigeo SK Npautoe iMyHHa cumc-

TeMa. IMyHHa

Aki € Buagu imynitrery. 3aJeXHO Bil TOro, AKUIL 3 KOM-
IOHEHTIB 3axmcTy Oepe ydacTh y OOpoThOi i3 uyKopigHuMUI
YNHHUKAMM, a TaKOXK YM MU HApPOIKYEMOCH i3 UM iMyHIiTe-
TOM, UM OTPUMYEMO MOro B IIPOIECi KUTTA, CIPaAIlbOBYIOTh
pisHi Tunu imyuirery (mas. 208).

Bpom:xkenuit imymiTer B3axmu-

I1a€ HAC 3 Hapom:KeHHsa. Mu sk ApneHoinu
JIOAW He XBopiemo OaraTrbma 3a- :
XBOPIOBAHHSAMHU TBapWH, HAIIPU- Tumyc KicTKOBUIA
KJIaJl, YYMKOIO cobaK. Mu TakoX nivdgparuumi . MO30K
MOJKEMO OTPHMATH B HOJapYHOK BY3NK ‘S Cere-
(HaOyTu) TroOTOBI aHTHUTINIAa Bifx KuwkisHuk || 4 3iHKa
MamMu ab0 y CKJaIi JiKyBaJabHOI AneHANKG @, Nivdpa-
CUDPOBATKU HAK IOPATYHOK IIpHU ‘ TUYH
Ba’KKilf XxBopoOi (HaOyTui macus- BY3nK
HUI).

Ha6ytuii axtuBHmi imyni-  Max. 207. Opranu imyssOl
TeT — Ie BJKe Hallle KUTTEBE CHCTEMH JIIONUHU
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«NPauoTby KMITUHU «MNpauoTby aHTUTINa
[ KNITUHHWIA FyMOpaﬂbHMﬁ]
( BPOOKEHUN ) HabyTun

( NMacuBHUN ) ( aKTUBHUN )

Maxn. 208. Bugu imyHiTeTy

Hag0aHHsg AKTUBHUMM OiIMM iMYHHOI cucTeMu ab0 KOJW MU
XBopiemMo, a00 Ha BBeJeHHd Bakiuuu. KiaiTuHM iMyHHOrO 3a-
XHWCTY BUKOPHCTOBYIOTH Y IIiii O0pOoTHOi pidHi 3acobu: abo KOH-
TAKTYIOTh i3 UYKUHIIEM, PYAHYIOUM HOro uu IorJuHawudu (y
TaKoOMYy pasi — 1e KJaimuHnHUil imynimem), ab0 yTBOpIOOYM i
BUILISAI0OUM 0co0JmBi OiiKM — aHTUTIIA (2yMmopasvbHUil imMyHI-
mem, Bin eymop — pigmHa, 60 aHTHTLJIa BUAIJIAIOTHECA B KPOB,
AKa € pPiaKoIo).

Mo mictare BaknuHu? SIK BOHU «IPAIIOIOTH» B HAIIIOMY
opramismi? fAxa KopucTh BaKI[UH?

@ MoguBuch Bigeo i OTpMMaceLwl BigNoBIAi Ha LLio Take
Li BaXXNMBi NUTAHHS. BaKUUHK P>

Bigomuit imynosior Henien M. [eBic y kKHusi «/{uBo-imyHi-
TeT» HAa3WBAE IMYHHY CHCTEMY — IIPUTOJIOMIIIJIMBO KPACUBUM i
IOCKOHAJIMM OKPEMHM BCECBITOM y MeiKaxX HAaIIlOTO OpPraHisamy
Ta 3BepTa€ yBary, III0 BOHa € HabaraTto IOTY:KHIiIIOO 3a OyIb-
sAKi BuHalaeHi Jiku. Toxx Halle 3aBIaHHs — 30eperTu IPUPOIHi
3aXVCHI1 CUJIU 1 3MIITHIOBATH iX.

O ImyHiTeT — 3maTHICTH HAIIIOI'O OPraHi3My IPOTUCTOATH il
HeOe3IMeUHNX UYMHHUKIB: 30BHIMIHIX (Takux aK OakKTepii, Bi-
pycu), AKi MOXKYTb COPUUYMHATH 3aXBOPIOBAaHHA, a TAKOXK BHY-
TpimHIX (HaOpUKJaL, KJIITMHN 3 HeraTUBHUMM 3MiHaMu, 30-
KpeMa, pakoBi). IMmyHiTeT 3a0e3meuyeThes JeKiTbKOMa PiBHAMUI
3aXUCTY.
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O ImyHHA cucTeMa CKJIALAETLCA 3 OPraHiB, CyAUH 1 KJIITHUH,
AK1 po3KmMAaHi Mo BChOMY OpraHiamy. B opramax yTBoOpiooThCs,
«HAaBYAKOTHCA», «TPEHYIOThCA» i 30epiraroThbCA KJIITMHU iMyH-
HOT'O 3aXMCTY, HAIIPUKJAL, Pi3Hi TUIN JIEHMKOI[UTIiB.

O V mpomeci XUTTS JIOAUMHU CIPAIlbOBYIOTH PidHI Tunm
iMyHiTEeTY: BpOI:KeHUUN, HAOYTHUH, aKTUBHUN, IIACUBHUM, KJIi-
TUHHUIN, TYMOPaJIbHUM.

0 3AMUTAHHS ° 3ABAHHS @ OOCHIMKEHHSA

1. HAki 3miHM y cuTyauiax, 306paxeHux Ha ceiTnuHax (man. 209), Binby-
BaOTbCA 3i LLKIPOO, NOB’A3aHi 3 11 pyHKLisMn Ta ByaoBoto (CkopucTancs nig-
Kaskamu y neperngaHyToMy Bigeo npo Lwkipy)?

Max. 209

2. OGepiTb O0oHe 3 HaBedeHUX NUTaHb NPO AOrMMNA4 i 340POB’'S LUKIPW.
3Hanaitb iHpopmauito, 3anuTtante B 6atbkiB abo pigHux nogen. CTBopiTh
uikaBu BykneT 3 mMantoHKaMu, CBiTNMHamMK Ta daktamu, Wwob Balli ogHO-
KNacHWKW/OAHOKIacHULUI OTpUManyu MakcumarnsHy iHdoopMaLito No NUTaHHI,
LLO BM gocnigxysarnu.

O Ak noe’a3aHi cnocib »1TTA | 340poB’a LWKipn?

O [1na 4Ooro BUKOPUCTOBYHOTb KOCMETUYHI 3ac0o6u Ta K ix obupatun?

O Aki ririeHiyvnHi NnpaBuna gornaay 3a LWKipow?

3. Hanuwwu nepenik KOPUCHMX 3BMYOK AN 30epeXxeHHs1 CBOEI iMYHHOI
CUCTEMU, BUKOPUCTABLUM ManoHKN-MIgKa3KN.
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SK BUAINAKOTbLCA
HEMNOTPIBHI
PEYOBUHMH

3 OPTAHI3MY NFOAUHH

JlloduHa € 300poeoro nuuwie modi, Konu € 300p08UMU ii HUPKU. ..

TBepaXeHHs1 CTapoAaBHIX rpeubkux Meaukis
® ®

_ SKi opraHu BUIIJIAIOTH HMIKITJIUBI PEYOBHMHM 3 HAIIOTO
opraHizamy. Mu BauxaeMo IOBiTPs, iMO KiJbKa pasiB Ha OeHb.
Tax malmr opraHisaM OTPMMYy€ KHCEHBb i MOKWBHI pPEUOBMHM, SKi
KPOB TPAHCHOPTYE A0 KJITWMH, IMOO BOHM MOIJIM BHUKOHYBaTHU
cBOi (PYHKIIii, a MU — uMTaTH, CMiATHCS, OiraTm, HaBUYaTHCH,
IPY'KUTH i 0araTto iHIIIOrO, CJOBOM — KHUTH. ¥ KJITHHAX IPHU
IIbOMY YTBOPIOIOTHCA NPOAYKTU OOMiHY PEUYOBUH — CHOJYKH,
SAKi He MOKYTh OyTu BuUKoOpucTaHi abo mKimausi. I1i peuoBuHuU
3abupae BiJ KOMKHOI HaIOl KJITHMHM KpOB, ajie BOHA K He
cMmitresBanumnie. Tu Bike 3HAEI, IO B Hel € iHII BaKJIuBi
¢yukIii. I TyT Ha gomoMory NpuUXOAATH HAIll OpraHuW, 4depes
AKiI 1i peyoBMHU BUAiIAOTHCA HasoBHI (Maj. 210). Be3 mboro
HAIIl OpraHidM OmMHUBCSA 0 Yy KPUTUUHiN cuTyallii — 3aXBOpiB
1 He Mir icHyBaTu.

nerei
gyariekucnul 2as3
i TemkKi pe4o8uHuU

HUPKK
ceva
neviHka
TOBCTA KULLKA WKIidnuei pe4o8uHu
Kan i3 )KO84H0

Mau. 210. Oprasu, AKi BUAIISAIOTh HeIOTPiOHI i mIKimIuBi
PEUYOBUHU 3 OPraHisMy JIIOAUHU
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g Illo Take BumijleHHsa i AKa OymoBa
BUITIJIBHOI CHCTEeMH JIOOUHU. Buminenua —
OysKe BaKJIMBUI IIpOIleC IJIA OpraHisMmy.
3aBOAKN HMOMY BHUAAJAIOTHCA IIPOAYKTU
0o0OMiHY peuYoBUMH, 3HEIIKOMKYIOThCHA
OTPYMHI pPEUYOBUMHM, a TaKOXK IMIiATpUMY-
€ThCA CTaOiJIbHUII CKJIAL BHYTPIIIIHHOTO
cepemoBuIia opramisamy. HempuemHux He-
CIIOIIBAHOK, Pi3KMX B3MiH, 3acMiueHHSA
HiXTO He JIOOUTH, HAIIle TiJ0 Yy ILOMY HE
BUHATOK. Haiibinplia yacTuHA TPOAYKTIB
OOMiHY BUAAJIAETHCA 3aBAAKN CEYOBHIiIb-
Hill cucTeMi, 10 CKJany #AKOlI BXOAATH
HUPKU, ce1o800u, cewosuil mixyp i ceuis-
Huk (maj. 211).

cevo- — |
BOON .

CevyoBUi
MiXyp
CEYiBHUK —

Maun. 211. Bygosa
CeYOBHUIIIbHOIL
CHCTEeMU JIOIMHUI

Hupku — 1e rojioBHiI mapHi opraHd BUJIJIBHOI CUCTEMU JIIO-
IUHU, III0 PO3TaIllOBaHi o o0maBa O0KHU Bix xpebTa. Y KOMKHOIL

JIOOIUHU € OB1I HUPKMU.

Moameuck Bineo 3a QR-koaoM. 13 uum no-  HVpkmn Ta ixHi
PIBHAMN HUPKX Y LIbOMY BiZl€0. dyHKLiT P

Y mupkax BimOyBaeTbecs mpoiiec (iabTpa-
il KpoBi. 3aBAAKU IILOMY 3 Hel 3a0MpPaloThC
MIKigIuBi i HemoTpiOHI peuoBWMHU, HAKI y
CKJIQJi cedi IOTpaIlIATL Y CEUOBUU MiXyp,
3BIIKM 3roIoM BUIIJIAIOTbBCA Ha30BHi. Oun-
IeHa KPOB 3HOBY IIOTPAILJISIE€ B KPOBOHOCHY

cucremy.

MpoBegn OocCnimXKeHHs, WO OEMOH-
CTpye npouec goinbTpauil KpoBi HUp-
kKamu (man. 212).

To6i 3Hapo6GuTbLCA: ABa NPO30pMX Nnac-
TMkoBux crtakanm (0,5 n), Tpu oagHopas3oBi
QinbTpyn Ans Kaswu, Boda, MICOK, KaMiHUi pi3-
HOro po3Mmipy (4pibHuI rpasin), KyKypya3sHUN
Kpoxmarb, nog.

LLlo Tpeba pobutu:

1. lMpurotyn y nepLiomy nnacTMKOBOMY
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YanHy FOXKY MiCKY, NMOMOBMHY JTOXKN KYKYPYA3SIHOTO KpOXMarilo Ta Kifbka
Kpanenb 1ofy Tak, Wwob Boaa 3abapsunack B CUHIN KOTip.

2. Tomictu Tpu inNbTPU ANA KaBW OAWH B iHWWW | 3adpiKCyn Ha Bepx-
HbOMY Kpai 4pYyroro njacTMKOBOro ctakaHa.

3. AkypaTHO nepenuin cymill 3 NepLUoro cTakaHa, NoMiLLYUK JTOXKOHO,
wob Ha gHi He 3anuwanoch rpasito Ym MickKy.

4. Fkoro KonboOpy CTana piguHa y Apyromy cTakaHi, Kyau Tu nepenvs
cymiw (npodinsTpyBas)? Ak T gymaelw Yyomy?

5. Ak ue gocnigpxeHHs gonomorno To6i 3po3ymiTn poboTy HUPOK?

[MpoTtarom 0obu Hupkamn insTpyeTbes 6nmsbko 1700 n kposi. 3a

Lier Yac KpoB OpraHiaMy OYULLIAETLCSA Big NPoayKTiB 0OMiHY 6rnmM3bko

300 pasiB. 3aranbHa AOBXWHA KPOBOHOCHMX Kaninsapie B LbOMY Op-
raHi CTaHOBUTb 25 KM.

9 KOPOTKO MPO FOfIOBHE

O V¥V KiaiTMHAX YTBOPIOIOTHCA IPOLYKTH OOMIHYy PEUYOBUH —
CIIOJIYKU, SIKi He MOXKYTh OyTH BUKOpHcTaHi abo mkigawmsi. 11i
pevyoBMHHU 3a0Mpae BiJ KOMKHOI HAIIOl KJIiTHMHM KPoB. BoHU Bu-
IiAI0ThCS HA30BHI 3aBAAKY TAKUM OpraHaM, AK JiereHi, IMIKipa,
TOBCTA KUIIKAa, MeYiHKa, HUPKU.

O BugineHHsa — gyKe BasKJIUBUINI IpoIlec IJd OpraHismy, 3a-
BIAAKU HOMY BUIAJIAIOTHCSA IPOAYKTH OOMiHY PEeUYOBUH, 3HEIIIKO-
IXKYIOTbCS OTPYHHI pPEeYOBMHU, a TAKOXK IIIATPUMYETHLCA CTa-
OlIBHUM CKJaJ BHYTPINIHBOT'O CepeloBUINA OPTaHi3My.

O Haii6inplna yacTrHA IPOAYKTIB O0OMiHY BUIAJISAETHCA 3a-
BISKM CEUOBUMIIBHIN CUCTEMi, IO CKJIAAY KOl BXOAATh HUPKMH,
CeUYOBOM, CEUOBUM MiXyp i CeUiBHUK.

@ 3AMUTAHHS ° 3ABOAHHS @ OOCHIMKEHHS

XKinbbep Oepen — bpaHuy3bkuii Npodecop, WO O4OME BiaAiNeHHs He-
doponorii (8o pevi, Ai3HanCcs, WO B HbOMY MikytoTb?) y rocnitani MNitbe-Canb-
netpiep y MNapwuxi, y kKHM3i «Hnpka — cyneprepon» Onucye iCTOpit0 HUPKW:
«...51 — CKpOMHa HuMpkKa 3aBaoBxku 11 caHTMmeTpis Ta Baroto 150 rpamis. A
ManoBsigoMa Ta 3HeBaXKeHa, 60 3HalTb MeHe nuLe K Ty, WO BMpobnse
ceyy B NOACbKOMY opraHi3mi. Togi sk Mol gpy3i — MO3OK i cepLe — BBaxa-
IOTbCA «LUNAXETHUMMUY», MEHE Ha3MBalTb «MiJKOBKOIO», «KBACOSIMHOKOY», a B
Kpawomy pasi «6o6om». CToniTTaAMN MeHe NPUrHivye Taka HeJooLiHeEHa pe-
nyTauis. Hactas 4ac ypAaTyBaT MO YeCTb | HapeLwTi AisHaTUCs npaBay».

BigHoBM penyTauito HAPKK: y3aranbHu Bece, WO AidHaBcs/-nacs Ha ypouli
Ta HaNULWK YoMy Halli HUPKK HacnpaeAi cyneprepoi.
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XTO KEPYE
NPOLIECAMM
B HAWOMY TINI

«Mo3sok — Halbinbw AueosuxHul, cknadHul i 3aeadKosuli opeaH,
AKul mu 3Haemo». Ment-bpitT Mo3ep, HopBe3bka npodecopka HEBPOOTil,
naypeartka HobeniBcbKol npemii 3 izionorii Ta MeguunHun.

| cripaedi, Hepeosa cucmema Kepye ma KOOpOUHye pobomy pi3HUX Op-
2aHig opaaHismy IoOUHU.
([ @
q fAx opraHizoBaHa HepBOBa CHCTE€MAa BiJ HEMPOHIB T0 Op-
raniB. Bona ckjamaeTbcs 3 T'OJIOBHOTO MO3KY, CIIMHHOTO MO3KY
i HepBiB. ¥ miogmHU € 12 map HepBiB, IO BiAXOomATHL Big To-
JIOBHOT'O MOBKY, i 31 mapa CIMHHOMO3KOBUX HepBiB (MaJj. 213).
OcHOBHUMHU KJITMHAMMN HEPBOBOI CHCTEMHU € HEHWPOHH, SIKi
CIIPUIMAaIOTh, 00PO0JIAIOTEH iH(popMaIriro
1 mepemaioTh 11 gaji y BUIVIAIL eJeK-
TpuYHOTO abo XimMiyHOro curHajy (MaJ.
214). Heiiporn AK KJIITHHN MaloTh
AAPO Ta iHIIIL opraHeJM, a TaKo@X KO-
[ poriri  BigpocTKuM — Odendpumu, i
W If JIOBIIL — GKCOHU.

HepBU<T| A 1) . §
It I‘ [ 1%\ TINO HeMpoHa

AeHOpUTU

rONnoBHUN
MO30K

5
i

.\,.*H'\-_'.-l Bk N s AR
= } B

CHMHHMIZ/'U':/'

MO30K

Al Maun. 214. BynoBa HelipoHa

Y ronoBHOMY MO3KY NIOANHN — BNN3bKO
86 000 000 000 HeupoHiB. Pazom BOHU
30aTHi BUPpOOWUTU OOCTaTHLO eHepril,
1106 3aCBITUTM NAMMOYKY .
Y 20-pivHoi ntognHn — 6nmabko 176 000 kv
aKCOHiB y MO3KyY. LIboro goctatHbo, Wwob obropHyTn ekBatop 3emni 4,5 pasu
(52 Brain Facts).
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Man. 213. Bygosa
HEpPBOBOI CHCTEMU
JIOOUHNA



I A ORE RPe IS

Illo Take pediexkcu i AKi BOHU y JIOAUHU. ¥ HEPBOBIi
cucrteMi iH(opmallia mnepegacThCcs CBOEPIAHOIO Mepekeio He-
MPOHiIB, y #AKifl BOHM BUKOHYIOTH pPidHi ¢QyuKmii. OgHi He-
WUpOHU — YYymJauei, CIPUNMAIOTh 30BHIIIHI ¥ BHYTpPiOIHI
BouBu. IHINi, 6cmasHi, TepenaioThb iH(opMaIlilo BiJl OZHOTO
HelipoHa [mo iumoro. Tpera
rpyna — pyxoei HeWpomm, mepe- BS;EE:‘)‘:IV' ”K;J;Ig‘zﬂﬁ ykon
Ial0Th N0 OpraHiB KOMaHAU MJIs
ixgpol pmii. [Hnaa copuiimanHHA
BIIJINBIB Ha OpraHisMm, IXHBLOI'O
aHaJIi3y Ta BUPOOJIEHHS BiAIoBimi
oaA poOoYmMX OpraHiB yTBOPIO-
€ThCSA JAHIIOl HEWPOHIB pPi3HUX

TUMiB, AKUil HA3UBAIOTL peJek- PYXOBWN M’s13
moproio dyzoro (Man. 215). A pe- HEVPOH (poBoumn
aKIIil opraHismMy Ha pisHi BOJIUBU opraH)
34 y4acTI0O HEpPBOBOI CHCTEMM Ha- Mau. 215. Cxema
3UBalOTh pediIeKcaMu. pediexTOpHOL Ayru

Ak B1 gymaeTte, 9Ky KOmaHgy OTpumMaB M’A3 Big HEPBOBOI CUCTEMU Y
300pakeHin cuTyauii?

Mu HapomKyeMoCch 3 TaKUMU pedJekcaMu, AK, HaIpUKJIamI,
MOpPraHHs, UXaHHSA, KallleJb, IOBEPTAHHS IOJIOBM HAa CTYKIT
ro1ro. Jyis woro JiroguHa Moprae 11-12 tucadu pasiB Ha JeHb?
Ile pediekc, 3aBAAKHN IKOMY OKO PEryJIIPHO OMUBAETHCSA CJIBHO-
3010 i BBOJIOKYEThCA. UXaHHA, KallleJb — TaKOMK 3axXUCHiI ped-
JIeKCHU, AKi cIpalboBYIOTH, II[O0 BUAAJIUTH 3 IUXAJBHUX IILIS-
XiB YaCTUHKU TOPOXY, CJIU3Y TOINO. BilcMUKyBaHHSA PYyKU Bif
rapAa4oro 41 rocTporo mpeamMeTa — 3HOBY K TaKHU HAIIl 3aXUCT.

CrykHyJIM nBepi — i Mu oxpasy moBepHYJu rojioBy. Ile Texx
pedyexc, ame opieHTyBanmbHuii. € pediekcu, 3aBAAKU AKUM
HaIIli CUCTEMHU OPTraHiB MOYKYTh HOPMAaJbHO IIPAIl0OBAaTU, HATIPU-
KJIaJl, BUAIJIEHHA CANHU, KOJU KYCOUOK IXKi moTparisge B poT.

€ 11 Taki pediekcu, 1[0 YTBOPIOIOTLCA B IIpoilieci :kuTtTta. Ha-
MPUKJIAL, AKIIO ICTH B OOAUH 1 TOI caMuii yac, TO 3roJoM Yy IIii
rOAMHI JIIOAMHA BiguyBaTHUMe rojios. I SKIo JoTpuMyBaTICh pPe-
JKUMY I2Ki, TO opraHiaMm go0pe IiAroTyeThCes A0 AKiCHOTO Tpas-
ageHHA. He BUMMagKoOBO NPOAYKTUBHIIIIOW € Ta JIOAWHA, AKa JI0-
TPUMYETHCA POSIMOPANKY AHA, HABUAHHA YU TIpalri.
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BMMMBIB Ha opraHi3M i popmyBaHHs Bignosiagi? Ha Hawwe wacTs, BoHa

npaule HaasBMYamHo WBMAKO. Hanpuknag, 4Yac Bignosigi Ha [o-

TUK — nuwe 90 minicekyHAa, a Ha 3ByK i cBiTno — 120 i 150 minicekyHa.
LlikaBo, WO Yac pyxoBOI peakuii TpeHoBaHOro nnasus (Hanpuknag, y Mo-
MEHT cTapTy) — y cepegHboMy 230 MinicekyHA, a y TUX, XTO He 3alMaEeTbCs
cnoptom, — 350 minicekyHA,.

@ CKinbkn 4yacy noTpibHO HEepBOBIN CUCTEMI Ha CNPUNMAaHHS Pi3HUX

HiganpHicTIO iHIIUX BiAAiJIiB T'OJOBHOTO MO3KY 1 CIMHHUM
MO3KOM Kepye KiHieBuii, abo Beaukuii, Mo3ok (80 % macu Ha-
III0T0 MO3KY), AKUI CKJIAQJAeThCA 3 IIPaBOI 1 JIiBOl nigky.iv. Bonu
BKPUTi KOpO0, 110 YTBOPIOE YMCJIEHHI 3aryinOJIeHHS — 00PO3HU
" MiABUIIIEHHA — 36UBUHU Ta CKJAJAETLCSA ak i3 IIIecTu IIapiB
HefipoHiB. Hairambmii O0oposHu AinATH HiBKYJL HaA uacmku
(man. 216). ¥ HuUX € OIISHKHN, KOXKHA 3 SKUX BUKOHYE CBOI
dyukii (manx. 217). Came Kopi BeJIMKUX ITiBKYJIb HAJEKUTH
Kepyoua poJb y MOpolecax HaBYaHHS, IIaM ATi, MUCJIEHHSI,
CIIPUHHATTI CcBiTY, (DOPMYBaHHI MOBEAIHKU JIOAWHI.

pyxu Tina [mkipHo-M’s:lsonsaN

TiM'aHa nobosa

noBefiHKa,
iHTEenekxT,
MOTMBALLiS

YyTNMBICTb

opieHTauiqa B
npocTopi,
CMPUNHATTS
KONnbopiB

noTunn4yHa CKpOHeBa

Maj. 216. YacTku Man. 217. ®yHKIii Ji1aH0K Kopu
MIiBKYJb T'OJIOBHOTO MO3KY OiBKYJb I'OJIOBHOTO MO3KY

MNMoameuck Bigeo 3a QR-kogom npo ro- Lo pobuts
NOBHWIA MO3OK | HAa3BU (OYHKLIT MOrO BiA-  Hawl MO30k P [a]#
ainis

CTBOpPIOEMO MOAEeNb MO3KY.
Y KOXHOI IIOAVHN NOBEPXHSA MNiBKYIb — HEMOBTOPHA 3aBASKN BENUKIin

KinbKOCTI pi3HOI hopmm 6opo3eH i 3BuBmnH. CTBOPM 3 NNacTuniHy Mo-
Aenb CBOro yHikanbHOro MO3Ky Ta Mignuwn Noro YacTUHM.
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To6i 3HapoOOUTLCA: NNAaCTUNiH PI3HOrO KO-
NbOpPY, KapTOH.

Lo Tpeb6a pobutu:

1. Po3rmsHb yBaXXHO MaritoHKM TOSIOBHOMO
MO3KY.

2. O6epun onsa BigAiNiB MO3Ky | YacTOK Benu-
KMX MiBKYNb Ha CBi CMakK Pi3Hi KoNbopu nnacrtu-
niHy.

3. Ha KapTOHi KpOK 3a KpOKOM CTBOPKOW MO-
Aenb ronoBHOro Mo3ky (man. 218).

4. Migpnvwn Ha KapToOHi Ha3BW BiAAINiB i 4Yac- Mozenb
TOK BEMKMX MiBKYNb. TakoX HanuLIK XTO € aBTo- TOJIOBHOTO MOBKY
pomM Mozaeni. 3 IJIACTUJIIHY

Mau. 218. IloeranHe BUKOHAHHS MOJEJi IOJJOBHOTO MO3KY

AKWO TV HAATO 3aXOMNSOELLCS KOMIMIOTEPHUMU irpamum, 3atpadaroym

Ha ue 6araTo 4acy, TO YyaoBi HEMPOHHI 3B’A3KM MaTUME TiNbKK rpyna

HENpPOHIB, LLO cneuianidyeTbCs Ha irpax. IHLWi X rpynn HEMPOHIB Y KOPI
BENVKMX MiBKYNb, SIKi Mano npauoTb, He gonomMaratoumn 1obi, Hanpuknaga,
yuTaTn, 3anam’saToByBaTu, MantoBaTu, BUKOHYyBaTU Qi3NYHi BNpasu TOLLO,
He 3MOXYTb YTBOPUTWU OOCTATHbLOI KiNbKOCTI HEMPOHHUX 3B’A3KIB ANa ycnill-
HOrO BMKOHaHHS CBOIX PyHKUiN. Mam’saTan, Sk ckasana JOKTopKa MeanyHux
HayK, HeBponornHa Kans HopaeHreH: «TBi MO3OK — cynepsipka, BUKOpU-
CTOBYW MOro Ha noBHY!». TpeHyn i po3BuBan Pi3Hi rpynu HEMPOHIB.

@ KOPOTKO MPO rONMOBHE

O OcHOBHUMM KJIITMHAMU HEPBOBOI CHUCTEeMH € HeHpOHH,
AKi cIpuiMamTh, O0pOOJAOTHL iH(poOpMallilo i IepemamTh ii
IaJIi y BUTJIALL eJIeKTPUYHOTO abo XiMiuHOTrO CUTHAJIY.

O HepsoBa cucreMa Kepye Ta KOOPAUHYE POOOTY Pi3HUX Op-
ra"iB opraxismy JooauHu. BOHA CKJIAJA€ThCS 3 TOJOBHOTO
MO3KY, COMHHOTO MO3KY 1 HEepBiB.

O Peaxnii oprarismy Ha pisHi BIUIMBYU 3a y4acTIO HePBOBOIL
CUCTeMU Ha3UWBAKTh pedieKcaMu.
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O Mu HapomKyeMOCh 3 TAKUMU pedieKcaMu K MOPraHHS,
yxXaHHdA, KallleJb, IIOBEPTAaHHA TOJIOBM HA CTYKiT, BUIIJIEHHA
camHM Ha i)Ky. € i TaKi peduiekcu, AKi yTBOPIOIOTHCA B IPOIleci
JKUTTS.

9 3AMUTAHHSA ﬁ 3ABOAHHSA @ OOCHNIMKEHHSA

1. K HasuBalOTb OCHOBHI KNITUHN HEPBOBOI CUC-
Temn? Aka ixHa bygosa?

2. I3 yoro nobygoBaHa HepBoBa cuctema NnguHN?

3. BusHay npo CAWHHWA 4YM TOMNOBHUA MO3OK
NOETbCS Y TBEPOXKEHHSIX:

O mae Burmsia Josroi Tpyoku; Ak 36eperTty
O mae aBi niBKyni, BKPUTI KOPOIO; HepBOoBY Cl/liTeMy
O po3aTawoBaHuin y kaHani xpebTa; 340poBoto

O 3axuLLEHNIN Yepenowm;

O 11oro maca B cepefiHbomy 35 T;

O Mae Burnsa AoBroi Tpyoku;

O mae 4Bi NiBKyni, BKPUTI KOPOIO;

O 1oro maca B cepegHbomy 1300 r.

4. lMpouutan ctatTio 3a QR-kogoMm, sik 36epertn He-
pPBOBY CMCTEMY 30,0pOBO0. Bunuwn Ti nopaawm, ki To6i
HanbinbLwwe cnogobdanucs.

5. MNMoameucek 3a QR-kogoM BigeO NPO KOPUCHY TiM-
HacTUKy Ans MO3Ky. BUKOHYI BnpaBu perynspHo kinbka [imMHacTtuka
OHIB | HANMLWIM 9K NoYyBaeLCs. ONna MO3Ky A

@ HAYKOBI 3AGABM

Axwo xovew we binbLie BidyanisyBaTtu, SKUN BU-
rnag Mae TBiM MO30K, — 3pobu 1horo nanepoBy Mo-
nenb.
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SK NPALIOIOTD
OPTAHU YYTTS

LlJacms KoxXeH po3ymie rno-ceoemMy, ane 3az2asioMm — Uue 300p08’s, Ue MOX-
nugicmb KOXHO20 paHKy 6adumu COHue, Yymu criig nmauwloK, 8MiHHS po-
6umu dobpo... N.N
@ L J

Ha aki curHajgm 30BHIIIIHBOTO i BHYTPIIIHBOTO cepe-
IOBMIIIA pearye Ham opranidm. Hamm oprawism mocTifiHO OoTpu-
Mye iH(popMalliio 3 HaBKOJHUIIHLOIO CEPEeJOBUIA Y BUIJIAIL
pisHOMaHITHUX curHajiB (iX IIle Ha3WBAIOTh MOAPA3HUKAMU),
TAKUX AK 3BYK, CBITJIO, peUYOoBMHM I3Ki Tomo. Ix moTpi6HO pO3-
IIidHABATHU i BiANMOBIiZHMM UYMHOM pearyBaTH, IIOO IIPHCTOCOBY-
BaTHUCh i HOpMaJbHO (pyHKIioHyBarm. Hampukiana, Ha BHICOKY
TeMIepaTypy IOBITPA BJITKY 1 [AyKe HH3bKY B3UMKY HAaIIl
opraHisMm Oyme pearyBaTH IIO-pi3HOMY. A IIle € CUTHAJU 3 BHY-
TPIIIHHOT'O CEPEeJOBHUIIA OpPraHiaMy, AKi MOMKYTb, HAOPUKJIAI,
MOBiIOMJISATH IIPO cIpary, BTOMYy a0o0 K IpobJeMu 3 AKMMOCH
OpraHoM (sIK-OT, BHCOKa TeMIlepaTypa HAIIOro Tija abo 3yOHMI
0inp). IIlo6 posmisHaBaTwm Taki pi3HOMAaHITHI CUTHAJU B HaC €
OpraHu YyTTH.

g Ckinbku B Hac BUAIB uyTTsaA. OpraHu 4yTTs — Ile OpraHu,
AKI MiCcTATH pelenTopu — 3aKiHUYEHHSA UYTIMBUX HEHPOHIiB abo
cIeliaJibHi KJITHMHH, IO CIPUMMAIOTh CUTHAJU H YTBOPIOIOTH
HEepBOBi iMmyiabcu, AKi HaAXOOATH OO HEPBOBOI cucreMu. €
II'SITh OCHOBHUX OpPraHiB uyTTs: 30py (oui), cayxy (Byxa), CMaKy
(a3uK), HIOXY (HiC), JOTHKY, TeMmepaTrypu, 0o0jio (IIKipa).

KaxyTb, IO JKUTTA — IIe BOICTHMHY AMBOBMKHA CHUM(pOHis
BimuyTTiB. CKiJIBKY 2K B HAC BUIIB UYTTA
HacnpaBzi? IlismaBaiica 3 crtaTTi Ta Bi- Ckinbku B Hac

neo 3a QR-xkomomMm. BUAIB YyTTS A
Hacnpasgi P> [E]3

Ax mpamroe oko. Bimomo, mio Haibigbinme iH(popMmarii
IIPO CBIT MU OJEP:KYEMO 3a JOIIOMOTOI0 30DY.
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[=] 3543 [m]

Ak npautoe oko, YnTam i AMBUCHL Bigeo 3a
QR-kogom.

Ak npautoe

oko P>
Posraaup masmonoxk 219. Bii (1),
OpoBu (2), moBiKkm (3) 3aXUIIAIOTh OKO
Bil muay, ACKpaBUX IIPOMEHIB, BiTPY
TOIT0. 3a0apBJIIeHHS PAULYKKH () BU-
3Hauae KoJip oueir. OTBip y paii-
OyKIi — 3iHmma (6) — MoMKe 3MiHIO-
BaTHU JiaMeTp, peryJoluYi CKiJIbKU
CBiTJIa HAAXOAUTH BCEpPeIUHY OKa.
IIposopa poriBka (4) posmimiena cie-
peny okKa, uepes Hei mepIiry IPOXOAUTh
CBiTJIO BcepeauHy oOKa. Kpumraauk
(7) momiOHUM Ha MaJeHbKY JiH3y. Y
citkiBii (8) poswmimeni pememnropu,
III0 TIEePeTBOPIOIOTHL CBIiTJI0O HA HEPBO-
BUU IMIIyJbC, AKUU NTPOBOAUTH A0 T'O-

JIOBHOTO MO3KY 30poBuii HepB (9).

Maxa. 219. Byzgosa oka
JIIOSVHNA

@ 5K B oLi yTBOPHOETLCS 300paXKeHHS.

To6i 3Hapobutbea: 3-kpatHa 306inb-
WwyBanbHa nyna (niH3a), ABa apKyLi LynKoro
nanepy po3amipom A5, HOXuUi, ABO- ab0 O0aHO-
CTOPOHHIN CKOTY, Mapkepu abo KOrbopoBi
onisui (KOPUYHEBUN, CUHIN YN 3ENEHUN KO-
neopn) ana 3adapboByBaHHS panayXHOI
0BOMNOHKM OKa. Mauxa. 220. Mogens

LLlo Tpe6a pobuTu: IepegHbOI YaCTUHHI OKa

1. Ha nepwomy apkywi npubnusHo no
LIeHTPY Hamanton i BUpiX Kpyrnui OTBIp (3iHMLA OKa), AiaMeTp AKoro AeLlo
MeHLWUn 3a giameTtp nynu. Nloro 3py4yHo BMUpi3aTu, CKNasLUM SIMCTOK NOMo-
nam Tak, wob niHia 3ruHy npoxoauna yepes giameTp kona. HaBkono oteopy
3achapbyn mapkepom abo KONbOPOBUM OMiBLEM Kpyr TPOxu OinbLuoro gia-
MeTpa — ue pangyxHa oboroHKa oka i Hamanom cxeMatuyHe 300paXKeHHs
po3pidy oka (man. 220).

2. 3akpinu 3 iHWOoI (YNCTOI) CTOPOHM apKyLua fiH3y 3a 4OMNOMOrok ABO-
abo ogHOCTOPOHHBLOrO cKOTHy. Lle Byae aHanor poriBku Ta KpyLiTanuka oka.
lMepegHsa yacTMHa oka roToBsa.

3. Opyrvin apkyw 6yge BUKOHYBaTU POSb CiTKIBKM.

4. [Ina OTPpUMaHHSA AKICHILLOro 306paXkeHHsA JOCHiIKEeHHS BapTO MNPOBO-
OUTKU y HaniBTEMHOMY MpUMILLEHHi. Tpuman y pykax mogerb nepeaHbol vYac-
TMHM OKa Tak, Wob BOHA «AMBMMACb» Ha OCBITNEHUN OO’ekT (BiKHO, YBI-
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MKHEHa namna, Tenesi3op Towo). B iHWIXW pyui Ha NeBHi BigCTaHi no3any
nepeaHbOl YaCTMHU OKa TpMMam YMCTUM apKyLl — CiTKiBKY (Man. 221).

5. lpoekcnepumeHTyn 3 nigbopom no-
TPIGHOI BigCTaHi MiXk nepegHbOK (poriBka Ta
KpuLWTanuk) i 3agHbolo (CiTKiBKa) YacTuHamMmu
OKa, Wob HaBECTWU PI3KICTb i OTpUMAaTK YiTke
300paxeHHsa. Tenep Tn nobGaume/-na gk ue
BigbyBaeTbCcA y TBOIX oyax. [lonpocwu, wob
chotorpadyBanu, abo 3HANM Ha BigEO L
4YacTMHY TBOro AOCIIIKEHHS.

6. Onuwn, SKkniA BUINSAA Mae 300paxeHHs,  Max. 221. YTBopeHHSa
LLIO TU OTPUMaB/-Na Ha «CiTKiBLji», MOPIBHSHO 3 306pasKeHHA
peanbHUM.

PeanbHe 300pakeHHA TOro, IMO MU 0auymMO, (GOPMYETHCHA
OCTATOYHO B 30POBUX I[EHTPax KOPHU I'OJOBHOTO MO3KY.

el Ax mpamroe Byxo. Ak Mm uyemo 3ByKu? s mbOro
3BYKOBI XBUJII IPOXOAATH y Byci (Maj. 222), mepeTBOPIOIOUNCH
Ha HEPBOBUU iMIyJIbC, AKUH CJIYXOBUM HEPBOM IIPOXOAUTH [0
BiIMIOBiAHOI 30HU KOPH.

3BYKOBI XBUIi KonueaHHs KonueaHHsA
NOTPanNsATb Yy 30BHILLHIN B6apabaHHoI CNyXoBUX
CNyxoBuK Npoxig nepeTuHKn KiCTOYOK

KonueaHHA meMbpaHu NpoBeneHHs HeEPBOBUX
3aBUTKM, Y AKiN iMMNySbCIB MO CITyXOBOMY
€ peuenTopu HepBy
BYLLHA CIyXOBi :
paKoBMHa KiCTOYKM CNnyxosi

HepBM

a A

. 3aBuUTKa
30BHILLHI cnyxoBud | GapabanHa =
npoxia = nepeTuHka

Man. 222. BynoBa Byxa

MpounTait 3a 3a QR-kogom iHgop- Ak 36epertu
mauilo, Ak 36epertu 3gopoBummn  3A0POBUMWN OpraHu
opraHu 30py i Cnyxy. 3opy i cnyxy P
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Ax aoguHA cropuiiMae 3a-
nmaxm 1 CMak. Ha konip i cmak
TOBapuLL He BCSK P>

Mpountanm cratTio 3a QR-kogom,

Wwo6 AaisHaTUCh CKiNbKM CMakiB po3-

ni3Hae noguHa.

Moamsuch Bigeo 3a QR-kogom npo  Hiox. Ak noanta
Te, SK N0AMHa BigvyBae 3anax. BigvyBae 3anax P

@ _oPoTko NP0 ronoBHE

O IITo6 posmizHaBaTy Pi3HOMAHITHI CUTHAIM 3 HABKOJIMIII-
HBOT'O i BHYTPIIIIHBOTO CepefoBUINa B HAC € OpTraHU UyTTsa. €
II’ITh OCHOBHUX OPTaHiB UyTTsA: 30py (0oui), cayxy (Byxa), cMaKky
(a18uK), HIOXY (Hic), JOTUKY, TeMIlepaTypu, 000 (ImKipa).

O Opraxum 4yTTa — e OPraHu, SKi MiCTATH pelenTopu — 3a-
KiHUeHHsS 4YyTJINBUX HEHWPOHIB abo cHmemiajgbHiI KJIITHMHH, IO
CIpuiiMalOTh CUTHAJNXA ¥ YTBOPIOIOTH HEPBOBI iMOyJiabcu, AKi
HaAXOIATh N0 HEPBOBOI CUCTEMU.

3AMUTAHHS o 3ABOAHHS @

1. Aka 6ygoa oka noanHn? Aki PyHKLiT BUKOHYIOTb Pi3Hi YacTUHM oka?

2. fAk npoxoguTb 3ByKOBa XBUIS Y BYCi NIOANHN?

3. Hassv npvknaamn npoAyKTiB xapyuyBaHHsi, siki OyAyTb BUKNUKATK Y Hac
BIAYYTTA HKYe nepeniveHnX CMakiB: COMNOAKMUIA, COMOHWNA, ripkuid, ymami,
COIMOHUI, KUCITUMN.

4. HAxi npaBuna 3bepertn 340pOB’S OpraHiB Cnyxy i 30py Hanbinblue
TO6i 3anam’satannce?

GIITETTS

LLlo6 BnisHaTK, Yne OKo 306pakeHO Ha ManHKy 223, ckopucTamncsa nig-
Kaskamu.

1. Oui paka posTalloBaHi Ha pyxomMux ctebenbLsx, 3aBAsKM YHOMY BOHU
MOXYTb BUCOBYBaTUCh i NOBEPTATUCh Y pi3Hi 6okn. KoxkHe OKo ckrnagaeTbes
npnonunaHo 3 3000 okpemmnx o4ok. Taki ovi HasmBarTb PaceTKOBUMMU, a 3ip —
MO3aiYHNM.

2. Y KOXHOI NIOANHN panyXKa oka — HenoBTopHa. TOMY 11 CKaHyBaHHS
BMKOPUCTOBYIOTb ANSA OTPMMaHHA AOCTYny, Hanpuknag, 4o 6aHKiBCbKMX pa-
XYHKiB, AVBISYUCH Y Kamepy cMapTdoHa.

3. CnoH — Hanbinblua TBapuHa Cyxo4orny, ane oyi y HbOro NMOpiBHSAHO
MarneHbKi, TPOXK BinbLLUi, Hi>XX O4i AOPOCNOT NIAMHM.
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4. Cobaku 6ayaTb CBIT y Bnignx CMHLO-PIONETOBMX i )KOBTO-3€MEHUX KO-
noopax. Konn My guBmumocs tenesi3op, 25 kagpiB Ha cekyHAay ANs Hac 3nu-
BalOTbCHA B €4MHUN MNOTIK, @ ANa cobaku ue ayxe WBuaKa 3MiHa KapTUHOK.
HaneBHO, TOMy BOHU He NbnsaTb AMBUTUCA TEMNEBI30P.

5. Oko Bepbntoga mae Tpu NOBiKK: ABI, 3 BisMM, 3aXuLLIAIOTb Bia NiCKy, a
TPeTA, AyXe TOHKa (MuranbHa nepeTnHka), Npautoe sk CKIIOOYNCHUK, 3MUBa-
toum 3 oka 6pya.

6. Y riraHTCbKOro Kanbmapa ouvi GinbLui, Hi>XX y BCiX TBapwH, Wo 6yab-
KONW XXnnun Ha 3emni: BOHW, Have BenuyesHa Tapinka, caratiotb 40 cm y gia-
meTpi!
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Y3ATrANbHEHHA
A0 po3AQIny 4.
OPFAHI3M
nroaguHu

Bquecm 306paxeHi opraHM [0 BiANOBIAHMX CUCTEM OpraHis
NIOAVHN.

h ¥ &

A TpaBHa B kpoBoHocHa B BugineHa I guxanbHa [0 opraHu
qyTTH

YKaxu opraH TpaBHOI CUCTEMMU, Y SIKOMY 3aBEepLUYETbLCA nepeTpas-
NEeHHs Xi, a NOXMBHI pevyoBMHM NOTPannsaTb B KPOB.

A wnyHok B TOHKMI KNLLKIBHUK [ poTtoBa NOpOXHUHA

B ctpaBoxig T TOBCTUM KULLKIBHUK

IOuxanbHa cuctema 3abesnevyye HaAOXOLXKEHHSI B Hall OpraHiam ... i
BUAINEHHS 3 HbOTO ... . [JONOBHM pPEYEHHSI NPaBUIIbHUM BapiaHTOM.

A KWCHIO, NOXNBHUX PEYOBUH I KUCHIO, BYrMeKUCroro rasy

B Bogu, Byrnekucroro rasy [ ByrneBoAiB, Xunpis

B asoty, Bogu

a Ckinbkn kamep y Hawomy cepui?
A opgHa B gBi B tpun I yotmpm O m’atb

OpraHu gKoi cMCTeMM HaLLOro opraHiaMmy 3abesneuvyoTb, 3aBASKN pe-
uenTtopam, OTpUMaHHS iHopmMaLil 3 HaBKOSULIHLOIO CBITY Ta Bif IHWKMX
opraHis?

A TpaBHOoi B guxanbHoi B BuginbHoi I iMmyHHOI [0 opraHu 4yTTs

@ MOMIPKYEMO PA30OM

1. AkMMmK piBHSAMK 3aXMCTy 3a6e3nevyeTbCs IMYHITET HALLOro opraHiamy?

2. Y gk cucteMi opraHiB noguHU BaxnuBi OYHKLUiT BUKOHYE Mepexa
HenpoHiB? Lo ue 3a pyHKLiT?

3. Cknagu B 30WNTI iHTENEKT-KapTy «B3aeM0O3B’s130K cUCTEM
OpraHiB B OpraHiami noanHuy. Ons uboro nig HasBoK KOXHOI
CUCTEMMW OpraHiB KOPOTKO HaMWLLIKN SK BOHA MOB’A3aHa 3 iHWMMK
cucTeMamm OpraHiB (sK y npuknagi ona iMyHHOI cuctemun 3a
QR-kogom).
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Po3pnin 5

TIIBHAEMO CEBE I CBIT

SIKI CEKPETU
30POB'A

Yci 3Hatomb, wo 300pog’st — Halbinbwul ckapb, 3aropyka ycrixy 8 ycix
MOYUHaHHSX | wacnueoeo xumms. Lo weudwe mu onaHyew cekpemu
300po6’ss, mo Kpauwie. bo kw0 300po8’'ss He € MEOoIM rpiopuMemom Cho-
200Hi, mo yepes deskul Yac meosi baldyxicmb e0acmbCsl 83HaKU.

° °

q Illo Take 3mopoBmii cmoci6 kurTTA. IlouyBaTtu cebe 310-
poBUM — IIe He JwuIlle BiguyBaTtu (isuuny cuay. lle # mosu-

TUBHI eMOIIii, pagicTh CIIJKyBaHHA 3 APY3AMU, OJUSBKUMH, 3
IIPUPOAOI0, HACOJOAAa BiJ IIOAOPOKel; JIerKicTh HaBUaHHS UYO-
roch HOBOTI'O, 3JaTHICTh 3MIMCHUTH 3aJAyMaHe, NJOCATHYTH METH.

AK TM ragaewl, XTo BiANOBiganbHUIN 3a TBOE 300pOB’A: BaTbkK, nikapi,
apysi? Moxnuneo, nuwe Tn?

306epertu i 3MIiIHUTU 340POB’A THU MOJKeEI, JOTPHUMYIOUYNCH
IIPaBUJI 3J0POBOTO CIOCOOY KUTTA: pallioHaJIbHE XapuyyBaHHI,
JOTPUMAaHHSA 0COOMCTOI ririeHu, peXkmMy IHS i CHY, PYXOBOi
aKTUBHOCTI, 3arapTyBaHHsA (3aJIe}KHO BiJl cTaHy 3I0pPOB’s), Hil-
BUIIIEHHSA PiBHA KYJbTYPH i 3HaHB (Maj. 223).

Maun. 223. CxkiamoBi 340poBOTO CIOCO0Y JKUTTS

Poskaxu, AKi € KOPUCHI 3BUMYKWU. A SK T OOTPUMYELLCA 340POBOrO
crnocoby xutta?

Y Tebe 3aBXKIU € BUOIP, AK IIPOKUTHU CBOE KUTTA. 1leir BU-
0ip ay:xe BasKJAWMBUII, 1 BapTO MOKJIACTH 3YyCHJIb, II[O0 He Ha-
OyTH IMIKiAJIMBUX 3BUYOK. IKIIO i3 AKMXOCH IPUUYNH BOHU BIKe
€, mo30yabca iX. 3MiHM CBO€ MUCJIEHHSA, 3aIllOBHU CBili MO30K
«IIPAaBUJIBHUMI» AYMKaMM Ta YHMCTHMM HaMipamu.
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Cmoci6 KuTTsa — HaWBaKJIUBIiIHUN (aKTOp, IO BU3HAYAE
cTaH 370POB’d. JIIoau, AKi BeayTh 3MOPOBUI CHOCIO KUTTs, 3a-
JIUINAIOTHCS 3JOPOBUMM OO0 TJIMOOKOI CTApPOCTi.

7 KBITHS Big3HavaoTb BcecBiTHIM AeHb 300poB’A.

q IIlo Take Tapinka 3mopoB’a. IligTiTKOBI poKuM — Yac IIBUA-

Koro 3poctaHHsA. To0i moTpiOHiI ITOKMBHI PEUOBMHM OJIA POCTY
KICTOK, PO3BUTKY TKAHUH 1 OpraHiB, BKJIIOUHO i3 MO3KOoM. BoHu
CIYTYIOTh «OymiBeJIbHMM MaTepiajioM» MJI TBOT'O OpPraHiaMy i €
JIKepeJioM eHeprii nas itoro HOpMaJibHOI poOortu. IIlo6 Bimuy-
BaTu cebe moOpe, MOTPiIOHO IMOAHSA OTPUMYBATH AOCTATHIO KiJIb-
KicTs OiNKiB, »KMpiB, BYIVIEBOAiB, BiTaMiHiB, MiHepaJIbHUX eJie-
meHTiB. Take xapuyBaHHsS Ha3WBaIlOTh 30aJaHCOBAHUM.

YaBu BCIO CBOIO IOJIEHHY 13Ky pasoM Ha OJHIi¥M BeJIMKil Ta-
pinmi (man. 224). Tyt i mepmia crpaBa, i Kama 3 m’acom abo
puboI0, COJIOMOIIL M MOJOKO, a mopAa — (PPYKTHU Ta OBOUi. Yce
me tpeba 3’icTu, 3BiCcHO, He Bigpas3y, a BOPOAOBXXK AHA. AKHIA
BUTJISA IIOBMHHA MAaTU TaKa TapijiKa, IMO0 TBOE XapuyBaHHS
OyJ0 30asiaHcoBaHe?

Iloginmu yaBHO Tapiiky Ha 4YoTupu pPiBHI vactTuHU. KOXKHY
YacTUHY 3aliMae MeBHUM BUI 1)Ki: oBoui, )pyKTU, 3€epPHOBiI Ta
O0iIKOBI HpPOAYKTH. SIKIIO IIOAHSA CIOXKMBATH TPOXHU TOIrO, a
TPOXM iHIIIOTO, iyKa Oyme pisHOMAaHiTHA Ta 30ajlaHCcOBaHa — Iie
KopucHe xapuyBaHHA. IIuit Bogy — 1e HallKopuCHimIa pigmHa
IJIsT HAIIIOTO OpPraHi3My.

CmMayHo i KOpuUCcHO
Mpurotyn mynsxi TpbOX CTPas.:
Ha CHigaHok, 06ia i Beueplo.

To6i 3Hapo6uTbCcA: Tpy naneposi
Tapinku, annikauii abo mantHKu 3 nNpo-
AyKTaMmn xapvyBaHHs (abo nnacTtunin),
dnomacTtepu, CTikepu, knen abo knewnka
CTpiyKa.

[Mpe3eHTyn CBOI «CTpaBu» APY3sSM y
dopmari Potluck party (Bedipku, Ha Ky
KOXXeH NPUHOCUTb CBOKO cTpasy). «[1pu-
rocTu» Apy3iB i MOSICHKU, YOMY Ka, SIKY TH
BXMBAELL, KOPUCHA.

Xnpu

Man. 224. Tapinka 3m0poB’s:
1- oBoui; 2 — ppyKTH;
3 — 0inku; 4 — 3epHOBI
MIPOAYKTHU
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CmeraHa, Bepinku, Kedip, psAKaHKa, 3TYIIeHe MOJIOKO,
MacJo, BypjJa, KHCJAK, HOTrypT, CUP TBEPAUil, CUP JAOMAIIHIi,
MOJIOYH1 KOKTelJIi, MOPO3BO — ycCe Ile BUTOTOBJIEHO 3 MOJIOKA.
Yci mosouHiI IpoAyKTH B YKpaiHi 3maBHa Ha3WBAIOTh OJHUM
CJIOBOM — Habij, 00 BOHM MAalOTh IPUEMHNI OiIHHA KOJIIp i3 KOB-
TyBaTUM BiJITIHKOM.

w Axi Tpagumii 3mMopoBoro cmocody KMUTTI B YKpaini. Ic-
Topia 30eperyia Oes3siu (GaKTiB IIPO BUCOKUM pPiBeHb 340POB’S
HAIIMX [IpaIypiB — 3aIOpPO3BKUX [
KO3aKiB. ¥ HapoOAHill ImaM’saTi KO3aKu
— a0CoJIIOTHO 3J0POBI Ta CUJbHI,
HUMHU 3aXOILTIOIThCI i moci. Tox He
IVWBHO, III0 Y HAC € BUCJOBU: <«KO-
3allbKa CHJIa», <«KO3aIlbKe 30POB’s»,
«KO3aIllbKUN ITYX».

disuune 3m0pOB’s (HOpPMYyBaJIOCH
3aBIAKU CIOCOOY KUTTA BOiHa i OyJi0o BayKJMBOIO YMOBOIO Ca-
MOTO KHUTTS KOo3aKa, 00 ciabKa (pisvuHO JIOAWHA He BHKUBaJa
B Ti yacu B creny. Kymaaucsa 3amoposKIli He TiJIbKU BJIITKY, a i
BOCEHH, a JIeXTO — 1 BCIO 3UMY.

BaxkamuBoio yMOBOIO 3M0pOB’A KO3aKiB OyJa ixka — Ipocra,
pidHOMAaHiITHA, MOKUBHA i cMayHa. [Jig IUTTA Ta IPUTOTyBaHHSA
iK1 KOo3aKu BUKOPHCTOBYBaJHU [KepejbHY BoAy. BoHu maiike
He XBOpinu Ha iH(peKmiiiHi xBopoOu, 00 roTyBaJn CTPaBU 3 Be-
JNKOI0 KiJIBKICTIO AMKOIo YacHMUKY — uepeMIIi i mmOysai — ca-
paHM, BUKOPUCTOBYBAJU IIPAHO-CMaKOBiI POCJIMHM: XPiH, KpiI,
KMUH, M’ ATy, KaJraH.

3amopo:kIli morbaaan 0000Bi (ropox, 0001, COUYEBHITIO,
KBacCoJII0), 0BOUYi (KamycTy, OypsIKH, peabKy, MOPKBY, OTipKH,
rapoysu), GppyKTHu Ta aroau (a0JyKa, BUINHI, CANBU, MAJUHY),
men. IIpoayKTn BOHUM KBacHUJM, COJUIN, B’ AJUIN i CYIIINJIN, a 3
MOJIOKa POOMJIM CHP Ta MAacJio.

NMAM’ATKA «30OPOBUU CNOCIB XUTTA»

He nepeiganTte, xapuyynrecs pi3HOMaHiTHO

HanuacTiwe npuynHa nepeifaHHs NoB’ss3aHa He 3 MovyTTAM
ronogy. Lle HeperynsapHun pexumm xapdyBaHHS, HE34aTHICTb
KepyBaTu BNacHUMM eMOLiSIM/ Ta 3a40BONbHATM CBOI NOTpebun
YMMOCb LLE, OKPIM TXi.
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Hawnkpawa Bawa 3BuYKa — pisaMyHe HaBaHTaXXEHHS i pyx

Ckaxitb «Hil» ankoronto, naniHHO i HapkoTMkam. [Jogante y
LLIOAIEHHE XUTTA TPOXU CropTy, Xxoabbu, disnyHol npadi. 3a-
pagun 340poB’s, 4OBPOro camonodyTTH, CUNN | BUTPUBANOCTI.
3apagu wenakocTi AyMkum!

3arapToBynTecs y pi3HUX NPUPOAHUX YMOBaX

Monto6iTb NporynsHkM 3a 6yab-akoi norogwn. Migbupante ogsar
He TiNbKN 0 CE30HY, ane 1N Nerkim, Takun, LWo He CKOBYE PYXMU.
He yHukante cneku, xonogy, gowly. JTobiTb cBibxe NOBITPS,
YMCTY BOAY Ta COHLE.

ByabTe NpUA3HUMUK Ta APYXeNOOHMMU, pafinTe XUTTIO
LLlo6 y Bac 3aBxau By oBpuin HACTPIN, HABYITLCA KOHTPOHO-
BaTn cebe. He obpaxantecs, He cBapiTbcd, npowante. Ou-
BiTbCSl Ha CBIT 3 rymMOpoM. Pafinte KOXXKHOMY CBOEMY YCHiXy.

O 36epertu i 3MinHEWTH 3H0POB’A MOXKHA, HOTPUMYIOUUCH
IIpaBUJ 3J0POBOTO CIIOCOOY JKUTTA.

O CkiamoBi 370pOBOro CIOCO0Y MKHUTTA — Ile palioHAJIbHE
XapuyBaHHA, AOTPUMAaHHS OCOOMCTOI TirieHm, peXumy OHA i
CHY, PyXOBa aKTHUBHICTb, 3arapTyBaHHA, IIiABUINEHHS pPiBHSA
KYyJbTYPHU 1 3HAHbD.

O IITo6 opradisM HOPMAJILHO PO3BUBABCA 1 (PYHKIIOHYBaB,
Tpeba xapuyBaTucs 30aJIaHCOBAHO.

1. OnNuwiTb AeHb OBOX BaLUMX OAHOMITKIB, OOMH 3 SIKMX OOTPUMYETLCSA
300POBOrO CNOCOBY XUTTSA, a APYTUA — Hi.

2. TNogyman, ki HaBMYKM 300POBOro Cnocoby XUTTA Tobi BapTO BAOCKO-
HanuTn. Aky oo6py 3BMYKY 3akpinuTn?

3. Hamanton repb6 «Moi kopucHi 3Buykm». lNMam’atan, wo ansa Bupo-
OneHHa HoBOI 3BMYKKM NOTpibeH Yac. Hanonernvueo npauton, wob 1i 3akpi-
NUTK.
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OnNoOPHA BICH
HAWOTO TINA

Haw xpebem — ue onopa i cuna opaaHiamy, K4 0o 300poe’si. VisuyHa
gumpuesariicms /10OUHU 3HaYHOK MIPOK MeX 3arexums 8i0 cmaHy xpebma.
He wkodylime cun ma vacy, wob cghopmysamu 2apHy rnocmasy.

@ L J

q Illo € omoporo opraHidmy. Yci opraHu HAIIIOrO Tijia CIIH-
parooTbca Ha ckesgeT. CKesleT DOPOCJIOl JIOAWHU CKJIAJAETHCA 3
TpoxXm OiJIbIlle ABOXCOT KicTOK. BiH 3axuilae BHYTPIIIIHiI oOp-
raau. Yepen JgroguHM oOepirae aysKe BaKJMBHUII OpraH — MO-
30K, a TaKOXX OpraHM, PO3TAIIIOBaHi y JuieBiit uactuui. PebGpa
obepiraroTs cepie i jereHi. XpebeT miATpUMYye T'0OJIOBY i TyayoO,
3aXUIIAE PO3MIIIEHN ycepearHi CIMHHUN MO3OK.

XpebeT — roJioBHA OMOpPHA Bick HaIoro Ttija (maa. 225). Bin
MIPYKUHUTD, 3TJIAMMKYIOUN IIOMITOBXH i TpAciHHsa. XpebeT cKJa-
maeTbesa 3 xpebOriB. Xpebii 3’emHaHl XpAmaMu — MikxpeoOie-
BuMHu auckamu. Tomy xpeber rayukwmii. BiH mae BuruHum, Aki
IomoMaraioTh 30epiraTu piBHOBary Ta oM’ SKIIyOTh IIOIIITOBXH.

LUNNHWIA
Bigain
rpyaHuin
BioAin
i 7 300pOBMX
nonepe- & !J.ITeVI 3i 100
o KOBWM 8 80 3,u,op0|3v|x
BiOAIN i niten 3i 100
KPVKOBUIA H ﬂ
| Bigain Al
KYNPUKOBUI -«:.- .
Biggin

-

Maun. 225. 1 — Bigginu xpebra: MmN — 7 XpeOIliB;
rpyaauit — 12 xpebIi1iB; momepekoBuil — 5 XpeOdIliB;
KPUIKOBUIL — D XpeOIliB, IO 3POCINCT V KPUK; KYIPUKOBUHA —
4—5 xpeOb11iB, IM0 3pociuCA Y KYIPHUK; 2 — CKOJII03, ITOPYIIeHHS
IOCTaBM; 3 — 3POCTAaHHSA IP00JeM 3 IIOCTABOIO V LiTel 3 BiKOM
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3aXBOPIOBaHHA OMOPHO-PYXOBOro anapaty. | cuTyauia nocTinHo no-
ripLWyeTbCcA: ragxXeTn, ManopyxnmBun cnocib Xutt4, He3py4dHi meoni,
Ba)XKi ptOK3aKM HEraTMBHO NO3HA4YaloTbCA Ha AUTAYINA CMKHI.

® 3rigHO 3i cTaTUCTMKOK B YKpaiHi NpubnusHo TpeTuHa Aiten MarTb

Ilo KicTOK NPUKpPIILIeHI CKeJeTHI M’ a3u. Y HAIIOMY TiJi €
moHan 600 m’aziB. Komu mu #imemo, mparioe npubdausao 200
M’A3iB, 43 — KOJM MU MOPIIMMO Y0JIo i 23 — KOJIM ycMixae-
MocCs.

KicTku 3’emHaHi MizK co0oi0 3B’sA3KaMu, a 3 M’ A3aMU — CY-
XOKMILJIAMU. ¥ MicIi 3’eIHaHHSA ABOX KiCTOK BOHU YTBOPIOIOTH
cyrao6. CKopouyoounch, M’ s3U TATHYTH 3a KiHI[I KiCcTOK i 3ru-
HAIOTh iX y cyrjiobax. BilbHIicTh CKeJeTHUX M’ f3iB mPaIioioTh
napamu. Hanpukiaan, mo0 3irHyTu pyKy, IOTPiOHO, 100 OZMH
m’a3 (Oimenc) ckopoTuBcA (CTaB KOPOTIIHM), a iHIUN (Tpu-
mmeric) — poscJsiabuBcd (CTaB TOBIIUM).

q Arxa mocraBa mpaBumabHa. IlocTaBa — 1Ie 3BHUYHE IIOJIO-
JKeHHsI TBOTO Tijla y cmokoi Ta B pyci. O3HAKM mOpaBUIILHOL
IOCTaBU: IIpAMa CIWHA, PO3MpaBJeHl IJeui, HigHATa IoJoBa.
IIpaBusbHa IOCTaBa € Ba’KJIMWBOI YMOBOIO HOPMAJIBHOTO PO3-
BUTKY 1 (popMyBaHHA BHYTPIIIIHIX OprawHis.

Mau. 226. Crex 3a CBOEIO IIOCTABOIO

Ckopuctanca nigkaskamu-niktorpamamm i po3kaxu, sik BUPOOUTK

npaBunbHY NMocTas.y.
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JIuiie Ko)xHa JecATa JUTHHA Ma€ NpaBuIbHY mocTtaBy! CTexx
3a CBOEIO IIOCTABOIO, KOJIM BPAHI[I BUKOHYEII 3apPAAKY, CUIUIII
3a poOOUMM CTOJIOM, He IIigHiMall BeJMKNX BaHTaXKiB, HOCH
3pyUYHU oAAT Ta B3yTTA (Maji. 226). PisuuHi BripaBu 3 riMHac-
TUYHOIO IaJINIeI0, Ha INBeIACbKiNM CTiHIIi, Ha TiIMHACTHYHUX
M’sTyaX TeXK MOJIIIINATDL IIOCTABY.

Oco0s1BO yBasKHO Tpeda CTeKUTHU 3a IMOoCTaBoio y Bimi Big 10
no 14 poxkiB. BisbnricTs BUNaAKiB MOPYIIIEHHSA IOCTABU Yy AiTel
IpUnanzaoThb caMe Ha Iel BiK.

Miginmuncsa i NnpoaeMOHCTPYN NpaBuribHy noctasy. UM Tak TU CTOILW i
XoAuLl 3a3Buyamn?

d Illo Take miaockocromicTh. IIpUYMHOIO MOPYINIEHD ITOCTaBU
Mo:Ke OyTu ¥ miiocKocrtormicTb. IliocKocTomicTh — e BUKPUB-
nerHA cromm (Mais. 227). Ii ckiemimHa omyckaeThca i croma
CTa€ ILJIOCKOI0. SIKIII0 BYACHO 3BEPHYTHCA OO JiKapsa, MOYKHA
Mo30yTHUCA I[HOTO B3aXBOPIOBAaHHA. AJie BUJIIKyBaTU CTOOU
MOKHAa Jniie g0 12—-13 pokiB, koau croma e (OPMYETHLCH.

Man. 227. 1 — 3mopoBa i ImIocKa cToIa;
2 — TeCcT HA INJIOCKOCTOIIICTE

3anponoHym, SK LWBMAKO B AOMALLHIX YMOBaX BUSIBUTM NITOCKOCTO-
MicTb.

CKJIeIIiHHSA CTONM — Ile aMOPTU3aTOPH, SIKi 3aXUIIAI0OTh Xpe-
Oer Bim «Tpsacku». Il1ocka croma — Haue KoJieca y BO3a, 30BCiM
He NPYKUHUTH, 1 HABaHTAKeHHA IIPUNAJac Ha KOJIHHI M KYJIb-
I10Bi cyrsobu Ta xpebder. A BOHU OJd IILOTO HE IPHCTOCOBAaHI.
Tomy CcKOJIi03 1 TOPYIIEHHA IMOCTaBU — CYIYTHUKU IJIOCKOCTO-
IIOCTi, a HOpMaJbHa CTOIIa — 3allopyKa 3J0POB’S BChOTO Opra-
Hi3MY.

JliogmHa 3 MJIOCKMMHU CTONAMU IIIBHUAKO BTOMJIIOETHCS, IIO-
BismbHimnie Oirae, ripie crpubae. IIo6 3amobirTu CILIOIIEHHIO
CTOIIM, XO0Au OOCOHIK IIO TpaBi, ImMiCKy ab0 rajbili, BUKOHYH (i-
3UYHI BIpaBU IJIsI 3MIiIlHEHHS 3B’ SI30K CTONIM, cTpubaii, biraii.
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q Ax nmepeBipuTHu KUTTEBY €MHIicTh JereHs (VKEJI). JKEJI —

e MaKcuMaJbHa KIJBbKICTH IIOBITPsA, AKY JIOAWHA 31aTHA BU-
IUXHYTH Ticaa riamooxoro Bauxy. +KEJI — oamH 3 OCHOBHUX
NIOKAa3HUKIB CTaHy OpPraHiB AUXaHHA, AKNNA BUKOPUCTOBYIOTH Y
menuiiuHi. [Ilo6 mepexomartucs, 1o +KEJI 3anexkuthb Bim TBOEL
IIOCTaBU, BUKOHAM JOCJIMKEHHs 13 KYJIbKaMMU.

O [MpuiiMn npaBunbHY NocTasy.
O Ak TiNnbku Moxew rnMrMboKo BAUXHU
noBiTpS.
O Locnnn BMANXHU NOBITPSA Y KynbKy (Marn.
228).
O OnycTtn ronoey i nnievi, sKoMora cunbHiwe
3CyTynbCcs. 3HOBY MMNMOOKO BOUXHW.
O LlWocunn BuanxHu NoBITPS Yy Apyry, Taky X
KYITbKY.
O 3pobu BUCHOBOK.

d Yomy pyx — ue 3mopoB’a. II[o6 OyTm cuiabHUM Ta 370-

poBuM, Tpeba GaraTo pyxarucsa. 3aBAAKU aepoOHMM BIIpaBaM —
PaHKOBil 3apAni, (isMUyHMM BIOpaBaM, PYXJUBUM irpam Ta
OPOryJasdHKaM VY Jici UM mapKy MO30K HaCHMUyeThCs KUCHEM i
aKTUBHIIIIE ITPAITIOE, IIOJIIIIIYEThCA KPOBOOOIr i ameTwur.

YymnoBo 0340POBJIIOE OPraHi3sM TpuBaJia xonnba, Oir y cepen-
HbOMY Temmni (i O6ir Ha Mmicii), puTMmiuHa riMHacTHKa, i3ga Ha
BeJocUIleni, xonabba Ha JM)KaX, BeCJIyBaHH:A, IJIaBaHHA, KOB3a-
HAPCTBO, CTPUOKM 31 CKaKaJKolo, mimoxiguuii Typusm. Ob6epu
Ti 3aHATTA, AKi TOOl TiAXOAATH 3a CTAHOM 3J0POB .

st TpeHyBaHHSA M A3iB IOTPiOHI TaKOXK CHMJIOBI BIIpaBu:
npuciaHHA, Bi:KMMaHHA BiJ CTiHM, IIJIAaHKA, MOCTH.

Mai. 229

0 MnoriHr — ue HoBUN ekopyX, NOoeAHaHHA Biry Ta 36upaHHa CMITTS,
akun 3apoamees B 2016 poui y Weeuii. BiH wenako Habys nonynsip-
HOCTiI cepen NPUXUIbHUKIB 300POBOro Cnocoby XuTTs Ta HebGanay-

XMX OO0 4MCTOTM AoBkinns. Llen Bua cnopty nependadae 3ruHaHHsA, Npuci-
OaHHS Ta po3TAryBaHHs Ha [gogadvy OO OCHOBHOI Aii — Giry, noxogiB abo
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xoapbn. MeTor Takoro npouecy € NpuBepHEHHs yBarn Ao npobnemu 3a-
OpyaHEHHS NNaHETMW.

Haimri nmpeaku 3 panHBOI BeCHHM [0 IMi3HLOI OCEeHi xoxmiau 00-
COHIK IO TpaBi, KaMiHHIO, I'PYHTI, JIETKO BUTPUMYBaJU 3MiHU
TeMIlepaTypu i He XBopisu. BoHu uepnanu cusy BiJ IPUPOIN.

AKTUBHUI BiZIIOYMHOK He TiJIbKM 3arapToBye€ TBill opra-
Hi3M, a I MPUHOCUTH 0araTo sickpaBux eMoirii. 'apuuii HacTpii
TaKOX Joromarae (popmMyBaTH XOPOIIUM iMyHITeT.

O Veci opramm Hamoro Tijla OIMPAOTLCA Ha CKeJseT. Xpe-
0eT — roJIOBHA OIIOpHA Bich HAINOTO TiJja.

O OsHaky IpaBUIBHOIL IIOCTABU: IIPAMA CIIMHA, PO3IPABJIEHI
mJjeui, migHATa rojsoBa. IIpaBuabHaA ImocTaBa € BasKJINBOIO YMO-
BOI0O HOPMAaJILHOTO PO3BUTKY 1 (hopMyBaHHA BHYTPIIIHIX opra-
HiB.

O IlnockocTomicTh — Ile BUKPWUBJIEHHS CTONH. li CKJENiHHSA
OIYCKAa€EThCA 1 CTOIIA CTa€ IJOCKOI0. SIKII0 BUACHO 3BEPHYTUCSH
0 JiKapsA, MOXKHA MO30yTHCS I[HOTO 3aXBOPIOBAHHS.

O 3amopyka 340poB’st — pyX, CILJIKYBAHHS 3 IPUPOLOI0, J0-
Opuii HacTpii.

@ 3aMnTAHHA (@) 3ABOAHHA @)  OOCTIMKEHHS

1. Yomy 3gopoBuin xpebeT i piBHa nocTtaBa — OCHOBA 300POB’SA BCbOrO
opraHiamy?

2. PoarmnsaHb mantoHok 230 Ta obepn gekinbka Bnpas Ans CBOIX CTOM.
Bkrtoun iX y WOAEHHY paHKOBY MMHACTUKY.

= - < 4

3. o6 nepeBipnTn CBOIO NOCTaBy, CTaHb TakK, WO6 CnuHa i N’aTn Topka-
nucsa cTiHn. 3a NnpaBuIibHOT NOCTaBM TU TOPKHELICA A0 CTiHW i NOTUANYHOK
YaCTUHOIO FONIOBU, | IonaTtkamu, i CIGHULUSMU, | TNTKaMW.

4. lMpuaymante koMmnnekc 3 5 BnpaB — aepobHMX Ta cunosux. MNoTpe-
HYMUTECS, MPOAEMOHCTPYUTE Knacosi. [apHO, SKWo nig My3uky!
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K PEXUM AHS,
COH TA EMOLTIT
BNNUBAIOTb HA

3[J0POB'S

Hawe 300poe’s 3anexumse 8i0 bacambox YUHHUKI8. [JesKi 3 Hux (ekorio-
2i4Hult cmaH rpupodu, criadkosicmb) 8axXKo abo 308CIM HEMOXXITUBO KOH-
mpornroeamu. Ane 4Jumano ¢hakmopie 3anexamb 8i0 Hawoeo crocoby
xumms. lNpusiswu ix 0o nady, mu 3abesneduw cobi 30opose i wacnuee
Kumms.

° °

q Ak yce BCTUTHYTH. ¥ KOKHOIO 3 HAaC € CBilli pexxum
OHS — YiTKMH PO3MOPSANOK BIIPOAOBIK MO00M, IO mependadac
yepryBaHHs HECIIaHHA Ta CHY, a TaKOMXX pallioHaJIbHY OpraHi-
3amio pisHux BuUAiB AidaasHocTi. Ha mio X mMum BuUTpadaeMo
yac?

- I
- T L '.,,%a M

Max. 231

Hob6a mae 24 roguuu. 10 roguH npuiazae Ha CoH, 8 roguH —
Ha HaBUYAHHS Ta BUKOHAHHS JOMAIIHLOTO 3aBAaHHsd, 1 roguHa —
Ha gopory, 1 rogumHa — Ha OPOryJasHKY. I 1ie 2 roguHu Ha II10-
meHHi pyruuu (ika, mpuOMpaHHA, AYII, MarasuH, IOIIOMOTa
0aTbKaM TOINO). SaJUINIUJIOCH 2 TOAWHU: TOAUBUTHCA (hiabM,
MOUUTATH KHUTY, IIOrPaTH Ha KOMII IOTEpi, IMOIIyKaTH IIOCh B
iHTepHEeTI Ta coIllaJbHUX MeperKax, IIOCIIJIKyBaTucsa 3 Ipy-
3aMMu. A SAKIIO € Ccepios3Hi 3axOomjJeHHsS — CIOPT,
My3uKa, XyIOKHSA IIKOJIa — IK yce BCTUTHYTHI?

Xpouotgaru — mo:xkupaui yacy. BoHum OyBaroTh
KOHTPOJIbOBaHi (Tesmeb0aueHHsI, KOMII'IOTepPHi irpwu,
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coliaJbHiI Mepe:Ki, YunTaHHsda, MOOLIbHUNA Tese()OH) Ta HEKOHTP-
0JIbOBaHi (3aTOpu Ha JOoporax, Uepru B MarasmHax).

Mogyman, Ha WO T1 BUTpadaeLl CBil Yac ynpoaoBX AaHs. Lo € TBoimun
XpoHodarammn? AKi 3 HUX KOHTPObOBAHI? AK MOXXHA 3MEHLUNTN TXHin
BNNNB?

Ha nmepmomy micIi cepen xpoHodariB — TejieBi3op Ta iHTep-
HeT. BukarouuTn 1mi mkepesa imdopmailii 3 KUTTSI He MOXKHA,
ajle oOMEeXUTH Yac, IO BUTPAYAETLCA Ha HUX, BaApTO. 3aMIC-
JIiThCA PO 340POB’s, aasKe TPHUBaJe CULIHHA 3a MOHITOPOM IIO-
ripirye 3ip Ta mocTasBy.

106 yce BcTurHyTHu, Tpedba HAaBUNTHCS IIJIaHyBaTH JIeHb, Ke-
pyBaTHu CBOIM YacoM Ta IIPaBUJIBHO PO3MOAiaATH iioro. Bakano,
100 el mjaH OyB CHUCTEMATHM30BAaHUM i 3allMcCaHU y IIOJEH-
HUKY abo 3BUUaitHOMY 30IuTi. BpaHiii abo BBeuepi samnucyi yci
cIpaBu, AKi HeoOxigHo BuKoHaTu. IIpoTsaroMm gHA MOKHa BHO-
CUTU B Ie# ILIaH KOPEeKTUBU, MIOCh AOomaBaTu ab0 BUKPECJIO-
BaTH.

KpiMm 1omeHHMX MJaHiB, yUMCh CKJAaZATH IIEPEJiK JOBIO-
CTPOKOBUX CIIpaB UM MOAili. 3a3majierigb oOMipKOBYyii, uoro 0
XOT1JI0CA MOCATTH i IIT0 BCTUTHYTH.

q IIlo Take 3mopoBuii coH. Ham opramism mae morpedy y
cHi (mabauus 6). Bona cxoka Ha moTpedy B iki. BigcyTHicTb

CHY JIIOAMHiI 3HOCHUTHM HAaBiTh Baskue, HixkK rosox. CoH — ocHO-
BHa CKJIaJoBa 3I0pPOBOro KuTTs. Ilig yac cHY BHUIKYETHCS

Tabnuuys 6. Ckinbku 200UH NOMPI6HO criamu t00sIM Pi3HO20 BIKY

PekomeHaoBaHa
Bik KiNbKiCTb roOAUH CHY
Ha pooy

HoBoHapomKeHi 0-3 micsuiB 14-17 roguH

0 G

. . 12-16 roguH,
HemoBnsaTa 4-12 micauis BKITIOYHO 3 PIMOTON
11-14 roguH,
Marioku 1-2 poku BKITIOYHO 3 APIMOTOO
LiTv powkinbHoro B . 10-13 roguH,
BiKY 3-5 pokis BKITHOYHO 3 APIMOTOLO
E‘i:;' LKINBHOTO 6-12 pokiB 9-12 rogvH
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3JaTHICTh HEPBOBOI CHCTEMH BiJAIIOBiZaTH Ha 30BHIIIHI moapas-
HIKH, BIOBLILHIOETHLCS YaCTOTa AUXAHHS, BiJTHOBJIIOIOTHCS
cuaun, opraHiam BinmoumBae. IlocTiliHe HemoCUIIaHHS MTPH3BO-
OUTHh OO APaTiBJIMBOCTi, HOTipIIIeHHS maM’ ATi, 3arOCTPEHHS 3a-
XBOPIOBaHb, 3HMKEHHA pPeakKIlili, OKUPiHHSA, a B IOJAJIBIIIOMY i
10 Ba)KKMX 3aXBOPIOBAHb.

3’acyn 3a Tabnuueto, CKiNbKM Mae TpMBaTU COH y TBOEMY BiUi. Yun go-
TPUMYIOTBCS PEXMMY CMaHHSA Y TBOIN poauHi? NoscHU pigHUM, YoMy
Ba)XXNIMBO BUCUNATUCS.

Cy4yacHi gocnifXeHHs1 NoKasyTb, WO SKICTb CHY OCTaHHIM 4acom
\ 3Ha4yHO 3HM3MNacs. Y4eHi NOACHIOKTL Lie Tak 3BaHMM «CBITITOBMM 3a-

OpyaHeHHsamy. Lo6 Haw opraHiam nigrotyBaBcsi 4O CHY, NOMY MO-
TPIBHO cnocTepirat 3HMKEHHSA KiNTbKOCTi CMHLOMO CBIiTfia HaBKOSO.
Ham koH4e noTpibHi CyTiHKW.

q Illo Take emouiiiHMii iHTeJNeKT. EMomiliHuil iHTEJIeKT —

e 3JaTHICTH JIIOAMHN YCBIJIOMJIIOBATU Ta PO3YMITH BJIACHI €MO-
il Ta emoIrii Jrogeli HaBKOJO. EMOIIMHNM iHTEJIEeKTOM BOJIOJIE
JIOAWHA, sSKa BMie cOupuiiMaTH BJIACHI eMOIlil; KepyBaTu CBOEIO
HOBENIHKOIO IIii Yac THUX YM IHIIUX eMOIlii; po3ymitm, sKi
eMoIIil BigUyBalOTh 1HIMI JIIOAM, BUKOPMCTOBYBATU 3HAHHSA IIPO
cBOI Ta uysKi emorii aasa MidKocoOMCTiCHOro CHiJIKyBaHHS.
Jlronm, 1110 MalOTh BHCOKHI pPiBeHb €eMOIIIITHOIO iHTeJIeKTY,
Kpallle KepylTh CBOIMU €eMOI[iAMM, JIermie aJanTyIOThCA 0
pi3HUX CHUTyaIiil.

Mwu mepe:xuBaeMoO Pi3Hi eMOIIii: 3aJJ0BOJIeHHS, 3J1MBYBaHHS,
pamicTh, cTpax, cym, THiB (Mas 232). HacTo ixX Jerko BIi3HATHU
3a mMimikoo. Mimika (HampukJan, yCMiIIKa) — Ie crmocid ciri-
KyBaHHA 0e3 CJIiB, 3aBASAKU IIEBHOMY BUpaldy o0gauuUsA. ¥ HAMIi
yemimimni 6epe yuacth 23 m’a3um obamuusa. CmoHTaHHA, Iupa
yeMmimika TpuBae mpubausao 10 c.

Man. 232. Emorrii: 1 — emix; 2 — maau; 3 — cTpax

,0- ModbaHTasyn: ski NpUYMHM ONA eMOoUin y uMX MarntokiB. Akbu Tn
aisie/-na, konu 6 ue 6ynu TBOT BpaTuK i CECTPUYKN?

. 242



CMigTHCcA — KOPHUCHO OJA 3A0POB’A. 3asBHUANl 3 KOMKHIM
IMOAMXOM MM BIMXA€MO IIPHOJIM3HO HiB JiTpa HOBITPs, a KOJH
cMieMocsa — mmiBTopa JiTpa!l 3aBOAKM CMiXy opraHisM Kpaillie Ha-
cuuyeThbca KucHeM. Toxk ¢pasa «CMix IPOZOBIKYE KUTTA» —
YHCTiciHbKa IIpaBja.

A ax momo miaauy? Ilpupoma HamiimiIa Hac 3aXHMCHHUM MeXa-
Hi3MOM, H100 3HATU HANPy:KeHHA. BiH cxoKuili Ha MexaHi3M
cMixXy — TJIMOOKMH BAUX, a TOTIM MIBUAKI ypWUBUYACTI BUIUXU.
Ilnauemo Bix GoJro i cTpaxy, Bif 3Jj0cCTi i JIfOTi, Big cMixy Ta pos-
yygerHsa. OJiMITiACbKUIT YeMITiOH IJIaue, KOJIM Ha YeCThb HOTo IIe-
peMoru 3By4YuTh MiMH YKpaiHu i migifimaioTs Hamt mparop. Cabosu
Ha HAIINX OdYax 3 ABJIAIOTHCS, KOJM MU NePeKNBAEMO CHUJIbHI
eMoIrii.

ITig yac a4y BUAIIAIOTHCA CHEliaJbHI TOPMOHU — €HAOD-
diHu, AKi BTaMOBYIOTb 6iJb. [X Ha3MBAaIOTH FOPMOHAMU IIACTH,
00 BOHM BUIIIAIOTLCA i TOJi, KOJM HAaC IEPEIOBHIOE PAIiCTh.
Toxxk He cTpumyii cebe, KoM ToOL CYMHO i XOUelll IIOIJaKaTH.

YacTo Ha nmeBHi moAii Ta cuTyarlii y JIIOAMHU BUHUKAE CTPeEC.
Y crani cTpecy JaoamHA BiguyBa€ IIOCTiAHY BTOMY i TPUBOTY,
IIOTaHO CIUTH BHOUYi, cTae OiJbII ApaTiBJaMBa i HeyBasKHA.

9 KOPOTKO MPO FONOBHE

O II[o6 yce BcTUrHYTH, Tpeba HABUUTUCS IJIAHYBATU AEHb,
KepyBaTH CBOIM YacoM Ta IPaBUJIbHO PO3HOALIATU IHOTO.

© CoH — 0CHOBHA CKJI4[0Ba 3J0POBOIO KUTTH.

O EmomiiiHnii iHTeJIeKT — Ile BMiHHA JaTH pajy CBOIM i 4dy-
KM eMOIlisIM: TOUHO 3PO3yMiTH, OIIHUTH i BupasuTu ix. Jlio-
I1HA 3 BUCOKUM €MOI[ITHNM 1HTeJIEKTOM 3aBJK/IU BPiBHOBaKeHa
i crpuMaHa.

O PexxuM [HS, HOBHOIIHHMI COH Ta IO3UTUBHI eMmomil —
BaYKJIMB1 CKJIaJOBi HAIIIOTO 30POB’ 4.

(?) 3anuTAHHs (@) 3ABOAHHA @)  DOCTIMKEHHSA

1. 3ragan, ski emouii TM BigdyBas/-na B4opa. CborogHi. Lo y Tebe
BUKINUKAE NO3UTUBHI, LLMPI NOYYTTSA? A LLO NPUrHiYye Ta 3acMyyye?

2. MNopapgpb cBOIM OAHOMITKaM, K MOXHa BUWTU 3i CTaHy CTpecy.

3. CBoi eMoLii Ta CTaBMNeHHA MM YacTo BMpaxkaemo i 6e3 cniB — 3a
Aonomororo Mimiku. MNepekoHantecs y ubomy. CTaHbTE B KOO, 3a CUrHa-
NOM yumnTens KoxeH mae obpartm cobi napTHepa i 4aTn KoMy 3pO3yMiTH,
Lo obpaHo came oro. He BMKOpPUCTOBYNTE CNOBA, a fNuLLEe CBOK MIMIKY.
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TIPUPOAHI CKAPBM
YKPATHM

L1151 KOXXHOI KpaiHu 8axkriuei npupoOHi pecypcu — flicu ma Mopsi, 20puU ma
cmenu, meapuHU ma pocCsluHU, pOOroYi HopHO3eMu, bazamcmea Hadp 3emrii.
Gnazonony4ysi ma 300po6’st Hauili 3anexame 8i0 mMoeo, HacKiflbku 2poma-
OsiHU pO3yMitomb UiHHICMb rpUpOOHUX cKapbie, bepexymb i rMpuUMHOXY-
roms IX.
® °

q Yomy OiopisHOMaHiTTA BaskauBe. BiopisHomaniTTsa, abo
Oiosioriude pisHOMAaHITTS, MH OaumMO IIOAHS i cami € Horo
yacTuHOW. Ile pisHOMaHITHICTL BHUAIB KUBUX OpraHiamiB Ta
Micib, AKi BOHH HaceJadioTh. JIoAMHA IIOBHICTIO 3aJjiesKHa Bi
poamairTa OJsiar mpupoxu (mabauus 7). Mu orpumyemMo iKYy,
CUPOBUHY MIJA JIiKiB, pecypcu IJsd 3BeJeHHA OyaiBeab, Oaps-
HUKU, HACOJOAY BiJ NPOryJAHOK y 3eJIeHil 30Hi, e YyTHO
CIIiB mTaxiB, a HAaABKOJO — HeWMOBipHa Kpaca 1 uwmcre
OBITPA.

Tabnuuys 7. LliHHicmb 6iopisHomMaHimmsi 05151 It0OUHU

HasBa Mpuknag BUKOPUCTaHHSA pecypciB Ha Aep>KaBHOMY
WiHHOCTI pPiBHi

EkoHOMiyHa | YKpalHa cnaBuTbCS pogoYMMM YOPHO3EMaMM, Ha SIKUX BU-
POLLYE CiflbCbKOroCnogapcChki KynbTypu Ta eKCnopTye iX
Ha CBITOBUMW PUHOK

Ekonoriyna YCi poCnuHM NNaHeTn NpauoTb WOXBUMHK, o6 My an-
Xanu YncTuMm NoBiTpsim

PekpeauinHa | 3aBOsikm KapnaTtCbKMM JlicaM Ta OpraHi3oBaHUM KeMrliH-
ram Ha 3axofi YkpaiHu nonynsipHui eKoTypusm

KynbtypHa Haguxatouncb nonicbkuMy nicamu Ta IXHIMA  MeLUKaH-
usamn, Mapia lNpuinmadyeHKo CTBOplOBana KapTUHU OMBO-
BMXKHUX 3BIipiB. TYpUCTU 3 yCbOro CBITY MPUDKOKaKTb OO0
YkpaiHu, wob nobaumTtu opuriHanu ii pobit

OcBiTHA BuByatoun CBIT, NognHa 3a40BOSbHAE Mi3HaBanbHY Mo-
TpeOby gocnigxysaTu i po3LIMpIOBaTK CBITOMNAA
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HaBegwn npuknagu BnacHoro WoaeHHOro BUKOPUCTaHHA BionoriyHmMx
pecypciB.

CrifiKicTh HaBKOJHUIIHLOTO CEPeNOBUIA 3AJIEKUTHh BilJ po3-
MaiTTaA BHUIIB, IO HOr'0 3aIOBHIOIOTH. JIKIINO 3HMKae xoua O
onuH Buj (HeBaKJIMBO, MiKPOOPTaHi3MM, MOXM YU CCaBIli) HOTO
GyHKIIIIO Y IpUpPOai mepedbupae Ha cede iHImmiA. KO HOTO HE
BimOyBa€eThCsA, MOPYIIYETHCA IIJIICHICTh CHUCTeMU, 3HUKHEHHS
OJHOTO BUAY CIPUUYNHAE 3HUKHEHHS iHIIIOTO.

3 HaMu Ha mJaHeTi sKuBe 0gu3bKo 8,7 — 14 muaH BuUAiB (3a
pisHUMU migpaxyHKamu), aje omucanHo Juimie 1,6 MuIH.

Bugose 6ararcTBo TBApMH i POCIMH CTPiMKO 3MEHIITYETHCS.
OcHOBHA NIPUYMHA I[HOTO — BILJIMB JIIOAWHU Ha mpuponay. Poso-
PIOBaHHA 3eMeJib, HEKOHTPOJIbOBAaHE MUCJIIMBCTBO Ta pPubab-
CTBO, OYAiBHUIITBO, BUPYOYBaHHS JIiciB, 3a0pygHEHHSA BOAONM
0e3'XaJIbHO 3HUIIYIOTH CEepPemoBUIIEe icCHyBaHHA OijbIimocTi 6io-
goriunux BuniB. Illopiuno Ha 3emui 3Hukae 6ausbpxo 30 000
BUAiB oprauismiB. B YKpaiHi 3 BUHU JIofeii 3HUKJU OCETEp
€BPOIIEMIChKUM, TIOJEeHb-MOHapPX, MOBIOKPMJ 3BUYAMHUM, IIif
3arpo30i0 3HUKHEHHsS BeAMinb Oypuii, Oiysyra, Jiejeka 4OpHUIA,
3yOp, puch €BpasiiicbKka (maj. 233).

Maun. 233. Buau, 1o 3HUKJIN B YKpaiHi: 1 — oceTep €BpomeichKMiA,
2 — TIOJIeHb-MOHAPX, 3 — HOBTOKPUJ 3BUYANHUHN

@ [osigancs, ska npnynHa 3HUKHEHHSA LUUX BUAIB.

q IIlo Take imBasziiimi Buam. IEBaziiiHi BuaM — 1e «Uy-
JSKUHITI», IO MOMKYTh 3HHUINUTH ab0 BUTICHUTH MicCIleBi BuIN.
Ile me omma mpuumHa BTpaTu OiopisHOMaHiTTA. Hampuxian,
icmaHCBKMI pyauil caIuMMaK-HEHaskepa ICTh yce Ha CBOEMY
IMJIAXY, BiJ JlacuX KYJBTYP Ha TOPOJi A0 KBITyUYMX POCJMH Ha
Kaymbax. BiH sarposjamBuii Ie i ToMy, IO MO’Ke IIOigaTH
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OTalleHAT Ta po3HocuTH iH(peKI[ii, i B YKpaiHi y HbOro Maixe
HeMa€e NPUPOJHUX BOPOTiB.

Mpountan 3a QR-kogom Aocni-
[KEHHS, dKe 3pobuB TBiM OOHO-

NiTOK.

Maun. 234. IuBagiiini Bugm B YKpaini: 1 — caumMak icrmaHCcbKuUii,
2 — 30JIOTYHIHUK KaHaAChKUI

Y pocamHHOMY CBiTi He MEHIII arpeCUBHUM € 30JIOTYIIIHUK
KaHaJAChbKUM. Binm HeBUOArIMBUI 4O YMOB, BUPOCTAE IPAKTIYHO
Oynb-Ie, HaXaOHO BUTICHAIOUM MicCIleBi BUIM POCIMH. SHHUKA-
04N, OCTAaHHI 3aJHINAIOTh 0e3 iyKi TBapmH, IO
OIPU3BOAUTEL OO 30iMHEHHSA MiCIIeBOI IIOMYJISAILii.
Ax y Bcix iHBa3iMHMX BUIIB, Y 30JOTYHIHHKA
KaHaJIChKOT'0O TeXX HeMa€ IPUPOSHUX BOPOTIB.

30MN0TYLLHUK

KaHagCbKun A

@ Mpoumtanm 3a QR-koOOM Npo 30MOTYLIHUK KaHag-
CbKUA.

q fAx 30epertu OGiopisHoMaHiTTA YKpainu. [lna €Bponu Ta
cBiTY YKpaiHa Mae Uy He HaNIEPIIO POOUTH aKTHUBHI KPOKU

Maun. 235. YepBOHOKHMKHI Buam TBapuH: 1 — BeaMiab Oypuit
(3HUKarOuUUii), 2 — jgejaeKa yopHui (pigKicHmit), 3 — puch asilicbKa
(BpasnuBuii), 4 — 3yop (BHHUKJIUHA y IPUPOAi), 5 — XOXyJd 3BUYANHA
(BHUKaIOUMA)
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B 30eperkeHHi OiopisHOMAaHITTA. A)Ke Ha YOTUPHOX IIPUPO/I-
HUX 30HAX y HAC 30cepeamioch npubamsHo 70 Tuc. BUAIB Ku-
BUX opraHismiB. Ile O6inbIille TpeTwHUM BCHOrO OiOpidHOMAHITTSA
€Bporu.

3 9 kBiTHA 2021 poky Oo YepBoHOI KHUMKM YKpaiHM 3aHeceHo 1544
BUAN, 3 HUX 687 TBapuHu | 857 — npeacTaBHUKU POCITMHHOIO CBITY.

YepBoHa KHHUTra YKpaiHU BKJIIOUa€E IIepejiK TBapuH i poc-
JIUH, AKi miJ 3arpo3oi0 3sHUKHeHHA. lle nysKe BaKJIMBUU TOKY-
MEHT, AKUI Jae 3MOTry 30epertTy poCcJMHM i TBapWMH HAIIOI Kpa-
imu. 3 pocJuMH TyAM 3aHecCeHi: OijJoTKa ajbmiiichKa, 303YyJIMHi
yepeBUYKM (Opxizmes), JikapchbKa pociimHa 3 YKpaincbKkux Kap-
ImaT, TUPJUY KOBTUM, KpoKkyc I'eiidess, odKa aBoJIMCTA, ITifI-
CHI)KHUK 3BHUalHUI. 3 TBapuH — 3y0Op, €BpasiiichKa puch, XO-
xyJs (peJiKToBa TBapMHa, sKa O0aunmiia MaMOHTiB!), YOpHUIi Je-
nexka. Myxomop Ilesaps, AKi mo00JIAIN KOJUCH iICTU PUMCHKi
iMmmepaTopu Ta paHIly3bKi KOPOJIi, Ha KaJb, Hapasi Tex mepe-
OyBa€e y craTyci SHUKAIOUMNI.

Man. 258. UepBoHOoKHMKHI Buagu pociauH: 1 — Kporyce I'efidhena
(Heo1iHeHMIT), 2 — 303yJANHI YepeBUUYKHU (Bpas3amBuUii), 3 — OLJI0OTKA
aJbITiichbKa (3HUKaUNii), 4 — MiACHI)KHUK 3BUYATHUN
(HeotiHenmnit), 5 — J00Ka ABoJHCTA (HEOI[IHEHITI)

[isHanca, Yyomy ui TBapuHu (man. 235) Ta pocnuuu (Man. 236) 3aHe-
ceHi go YepBoHoi kHuru. LLlo moxxHa 3pobutn ang ix 36epexxeHHA?

OxauM 3i crroco0iB 30eperkeHHA OiopisHOMAaHITTA B YKpaiHi
€ CTBOPEHHs 3aNOBiMHUKIB, HAIllOHAJIbHUX MapKiB Ta 3aKa3HU-
KiB, B AKuX 30epiraioTh NpUpPoOJay B IEPBUHHOMY CTaHi 3 MiHi-
MaJIbHUM BTPYYaHHAM JoauHm (Maj. 237).

YkpaiHa aKTUBHO 0Oepe ydacTh y MilKHaApOIHUX KOH(pEpPeH-
Iigx, AKi moB’sa3aui 3i 30epexkeHHAM OiopisHOMAaHITTA. Y HacC €
0araTo eKOJIOTiUHMX IIporpaM, eKOiHiImiaTuB, eKOAPY KHIX mij-
ITPUEMCTB.
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Mag. 237. 1. A3oBo-cuBachbKUM HaIliOHAJTLHUNA MPUPOTHUMN ITapK.
2. Kapnarcbkuii 6iocepHU 3aI0BiIHUK

3aBIAKHN PO3YMHOMY MOJIOJIOMY ITOKOJIiHHIO 3 KOK HUM PO-
KOM 3pOCTa€ KiJbKicTh BigmoBigmaabrHuUxX rpomagsH. Came Tomy
yyuMaJo MiKHApPOAHUX Ta YKpPaiHChKUX OpraHisalliii mjopiuHo
IPOBOJATH KOHKYPCU cepel AiTel i MOJIOAl, MPUCTYXal0UUCh 10
iXHBOI IYMKU Ta IPOMOHYIOUU IOAAJBIIY CIIiBIpAIio y IlapuHi
3aXUCTy IIPUPOJU.

Q KOPOTKO MPO FONIOBHE

O Biz 6iopi3HOMAHITTS 3aJI€KUTHL EKOHOMIUHHMI Ta COIiab-
HUI PO3BUTOK KpaiHu Ta 340poB’d ii rpomanaH. 30epekeHHSA
0iopisHOMAHITTA € OLHiI€IO 3 TOJIOBHUX €KOJOTIUHUX IiJel KO-
HOI KpaiHu.

© OxnruM 3i crioco6iB 36epesxeHHa 6iopisHOMaHITTA B YKpa-
ini e YepBona KHura, 0iocepHi 3amoBiZHUKM, 3aKa3HUKU Ta
HallioHAJbHI IIapKu.

O TosoBHUMHU (axTOopaMy 3MeHIIEeHHS O0iOpiZHOMAHITTA €
aHTPONOTeHHUN (JII0AChKMIT) BILJIUB Ta MOMINPEHHA iHBasiiHUX
BUIIB.

1. AKy KOpuCHy 3BWUYKY AOns 30epexeHHst BiopisHOMaHITTS Tv 6un
XOTiB/-na BNpoBaguTh y CBOE XUTTa? YoMy came BoHa Ans Tebe Baxnmea?

2. Aki npobnemu 3 BTpaToto GiOpPiBHOMAHITTA € y TBOEMY MICTi 4 ce-
nnwi? Ak ragaell, e MoXKHa 3HanTu AeTanbHy iHdopmadio nNpo ue?

3. Yomy maneHbKi aii B 36epexeHHi 6iopisHOMaHITTs HaBiTb OfHiI€El
NONHW BaXkNuBi Ansa Bciei nnaHeTn? MNosacHu.

4. Yn xoTinn 6 BM B3ATU y4acTb B €KOMPOEKTI? AKLO TakK, KOPOTKO
ONULWITb BNACHU NPOEKT Ta NPe3eHTynTe Noro MicLEeBIv CNiNbHOTI.
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SK NPUPOAA HAC
HAOQWUXAE

lNpupoda € rnomyxHum OXeperioM HamxHeHHs 05 ftoduHU. BrnacHe
uum Mu i 8i0pi3HAEMOCS 8i0 IHWUX opaaHismig. 3uinoye Ha Hac ersuea-
tomb Kpaesudu, nmawuHul crig, nodux eimpy, eecHsiHa 3e/leHb ma eoa-
HsHO-6azpsiHi ghapbu oceHi. Yce ye He Moariu OMUHymu y ceoitl meopyocmi
XyOOXHUKU, noemu, My3ukaHmu ma eci npudemi 00 mucmeuymaea.
° °

q JliomuHa i mpupona. 3maBHa JiroAuHA He OyJsia HaHiIBHOIO

YaCTUHOIO IIPUPOJM, a BUMJACA BUIKMBATU Ta B3AaEMOMIATU 3
HaBKOJIMIIHIM cepenmoBuilieM. Hariri mpeaku OCBOIOBAJM 3€MJIi,
cIoCcTepiraju 3a MPUPOIHUMU SBUMNIAMU, OOCTiMMKYBaJU POC-
JUHU Ta TBapuH. Yepes KiJbKa MIiJBHOHIB POKIB Hac CTaJIO
IIOHAJ CiM 3 mOoJIOBHMHOIO MijabApxiB. CyduacHiii JroguHi He IO-
TpiOHO moOyBaTu iIKy B Jici. BoHa cTBOpmJia HaBKOJIO cebe
«HOITYYHY IIPUPOAY», HaBUMJACA OOPOTHCS 3 IIPUPOIHUMU CTU-
XisgMu, JiKyBaTucs CUHTETHUYHNMM MAaTepiajaMii, BUPOIIYBaTHU
i»xky. Pasom 3 TmmM BOHa moci 3ajileKUTHL BijJ cTaHy HIPUPOLU:
SAKOCTi BOAM, YUMCTOTH TOBITPs, POAIOUOCTI I'PYHTY, OararcrBa
POCJIMHHOIO 1 TBAPUMHHOIO CBITY.

Maun. 238. Jlioguua i mpupoza

HaBeon BnacHi npvknaau sik NpMpoAa BMMMBaE Ha MOOUHY, a Nto-
AVHa — Ha npupoay.

IIpupona »x HagTO moTepnae Bix pyk JjawoauHu. IIpupict Ha-
CeJIeHHs, CITYCTOIIIeHHS Ta Aerpajallid 3eMelb, BUPYyOyBaHHS
JiciB, 3HMKHEHHS 0iOoJIOTiUHMX BHUOIB — yce Ile 3aIyCKae Heo-
OOpOTHI mpoIlecu 3MiH y JOBKiJJIiL, 3 AKMMHU JIIOAWMHA IIOKM IO
He 3aB)KAU Ja€ pany.
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q IIpupoma i mucrenrBo. HemoBTOpHY Kpacy TBOPUTH IIPHU-

porma, HaauWxXaluud JIIOAMHY Ha XKHBOINC, rpadiky, moesiio,
CKyJIbITYPY. ledAKi Buam MHUCTENTBA BUHUKJIU 3aBAAKU IIPU-
POOHUM MaTepiajiaM, POCJIMHAM 1 TBapmHaM, 3aXOILJIMBUM Kpa-
esugam (mana. 239). Cepen Hux: @aopucmuxka — CKJIaZaHHSA
OyKeTiB, CTBOpPEHHA KOMIIO3MIIili, HMaHHO, KOJIa)KiB 3 KBIiTiB,
JUCTKiB, CYIIBiTh, OyTOHiB, II€JIIOCTOK, TpaB, SATiJ, ILJIOAiB, TO-
pixiB; amimanicmuxa — 300pa’KeHHS TBapuH Yy KUBOINCI,
CKYJBNOTYPi, rpadilti; Hamwopmopm — KapTHUHA, IO 300paskae
IJIOAU, KBiTw, pulOy Ta 37400MY MUHCJIHBIIIB, KOMIIO3UIIil OBOUiB,
bpyKTiB, TOCYH; neiidaxc — BUA MHCTEIITBA, 00’€KTOM SKOI'O €
Ipuposa; MAapuHicmuka — MOPCBKUU melzaix.

Man. 239. Bugu mucrenTBa, OB’ s3aHi 3 IPUPOIOIO:
1 — yKpaiHCbKa BUINIMBKA Ta BiHOK; 2 — ()parMeHT KapTUHU
IBama AiiBasoBcbKoOro «lleB’aATHil Bayi»; 3 — «HaTiopmopt
3 aomykamu» Ilona Cesamna; 4 — HAaCKeJIbHUH JKUBOIIKUC Y IleUepi
Jlacko (Ppanmia), 14 TucAau poKiB 70 H. e.

@ Bu3Hauy 3a mantoHKkamu BUAW MUCTELTBA.

Y cemi IlerpukiBka, 1m0 Ha [IHimTponeTpoBIINHI, HAIPUKIHITL
19 cromiTTa Bapoamiocsa YHiIKaJdbHE AeKOpPaTHUBHO-OPHAMEH-
TaJbHEe MUCTEIITBO — IeTpuKiBchbKuii posnuc (maju. 240). Micuesi
MalicTpu PO3MMUCYBaTH CTiHM y XaTaxX, Iledi, CKpuHi, a 3ToJoM
OCYy/[Z, KapTUHU TOII0. 300paskaiv Ha HUX HaluvacTimie 0apBUCTL
KBiTH, aroau, nraxis. 2013 poKy meTpUKiBChKUII PO3IIKC BHECIH
IO COHCKY HeMaTepiaabHOI KyabTypHOI cuammimau JOHECKO.

Murmi BChOro CBITY BaBKIAM HAAUXAJHUCA IIPUPOIOIO JIJIs
CTBOPEHHA BUTBOPiB MUCTELTBA. 1XHi po6OTH 3aCIIOKOIOIOTH JIO-
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Man. 240. 1 — IleTpuKiBChbKHII PO3IINC — HAPOAHE MIUCTEIITBO;
2 — mam’saTHa MoHeTa «IlerpukiBcbkuii posnuc» (2016)

neli, CIIOHYKalOTh PO3AyMYyBaTH Hal BaKJIWBUM Y KUTTi, 3HA-
XOOUTH I[1JIi, BipUTU y cBOI Mpil i HaBiTh 3a3upaTu y MUHYJIE.

doTorpadia Ta Kimemartorpad — BUAU MUCTEIITBA, HEMOK-
auBi 6e3 ciokeriB mpuponu. Jlic HaguxHyB Jlecio YKpaiHKy Ha
CcTBOpPeHHsA BipimoBaHoi m’ecu «JlicoBa micHa», a Jlecun TBip
HaAUXHYB aHiMaTOpiB Ha CTBOPEeHHsS HENMOBIpHOro ¢iabmy
«Maska». Bummmuska, roHuapcTBO, pisnba mo aepeBy, TKaITBO,
rpaBiOpa, CTIHHUI PO3IKC, BUPOOU 3 METaJy — JKOJIEeH BUJ MIC-
TelTBa He icHye 1mos3a nmpupojaoro. Bona Hagmxae MHUTIIIB i cama
CTBOPIOE IIIeIeBPU.

O CrocyHKHU JIIOAMHA 3 IPUPOLOI0 3MIHIOBAJINCS Bij HaBHixX
yaciB go Hamux AHiB. JItognHa misHaBaJa Ipupoay, KOPUCTYBAa-
jgacda ii 6iaramu, 6opoJiacAd 3 IPUPOAHUMU CTUXiAMMU.

O Huni 3mopos’a Ta 6Jaromosydds JIOLeil TeX 3aJIesKUTh
BiJ cTaHy HOBKiJJjId.

O Ilpupoga Hamzuxae JIOLUHY Ha CTBOPEHHS BUTBOPIB MUC-
TenTBa. Tak JIOAMHA 3aJ0BOJIbHSE CBOI XYIOKHBO-€CTETHUHI
IIoTPeodn.

@ 3AmUTAHHS () 3ABOAHHS @)  DOCTIDKEHHS

1. Ak ragaew, xTo BinbLue 3anexxHU: NanHa Big npupoaun Ym npupoaa
Big noguHK?

2. 3Hangum uikaBy nokauito y cBoeMy MicTi, cenui. 3pobu ¢oTo abo Ha-
Marnion nensax, Hanuwu Bipw abo onuwKn Kpacy pigHOI MICUMHM Yy NpOo3i.
[Mpe3eHTyn CBOK TBOPYICTb APY3SM i PiAHUM.

3. Aki BUTBOpPU MUCTeLTBa Npo npupogy (BipLi, KApTUHWU, MNICHI, CKyNb-
nTypu) To6i nogobatoTbea? XTo ix aBTop?
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Ao po3arny 5

nO6epv|, 32 SKOK CXeMOK TM CKnagew CBOKW Tapifiky 340pOBOro
Xap4yyBaHHS.

A. 5. B. r.ﬂ,.

® —oBoui @ — ppykt ® — 3epHosi Nnpoayktn ® — Ginkn @ — conopoui

Bubepun Tpu nepenikn KOPUCHMUX NEPEKYCIB, 3 SKMX BAPTO LWOChb bpaTtu
i3 coboto y LwKony.

A uuncn, yyna-yync, Badni B a6bnyko, 6aHaH, MaHgapwH

B kypara, ropixu, pogsviHkn

IF Bytepbpog i3 cMpom, IMCTKOBMM canaToMm i BigBapeHMM M’COM

I cyxapuku 3i cMakoM M’Aica Ta CONofKa razoBaHa Boja

JllogMHa — eanHUIA NPUPOAHMA BOPOTr HaMOINbLWoi Ha 3emMni TBapuHW,
sKa 3aHeceHa go MixHapogHol YepBOHOI KHUMK. XTO ue?

A KopoBa MopcbKa B nenb@iH azoBka B KUT CUHIN

' cnoH adpukaHcbkmn [ cnoH 3ybatun

CnantoBaHHA 3anuuikiB pocnMH 3ab0pOHEHO 3aKOHOA4ABCTBOM YKpa-
THW. Micna nignany >XWUTTS TBapWH i POCIMH BiOHOBMIOETHCA NuULle Yepes
5-6 pokiB abo He BigHOBNHETLCA Hikonu. Tobi ix wkoga? Omxe, AKWO
0aumL NOPYLUHUKIB 3aKOHY, TenedoHyn...

A 102 b 103 B 104 r 109 a 122

e I3 3anoposbkoi Cidi A0 cy4acHO! YKpalHCbKOI KyxHi Ainwna cmadHa
Ko3albKa cTpaBa:
A yxa b kynimw B kyta T ysBap

@ MOMIPKYEMO PA3OM

1. CknagiTe nporpamy KoHuepTy «Hac npupoga Haguxaey» ans 6artbkis
(rpomagn). Po3noyHiT KOHUEPT i3 po3nosidi Npo BaXnueicTb GiopisHoMa-
HITTS.

2. O6roBopiTb, AKi NoTK 3pobute ona dnaroginHoro spmapky «36epe-
Xemo B6iopisHOMaHITTs» (BMpobu 3 NpMpogHUX MaTepianis, BNacHa BUMiyka,
MastoHKK1, BULUMBKA TOLLO).
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Jlodamok 1

OOTPUMYUCA NPABUN BE3MNEKU
nia 4YAC BUKOHAHHA NMPAKTUYHUX POBIT

1. 3’scymn nopsagok i npaesuna 6e3nedHoro NnpoBeaeHHs gocniay.

2. 3BinbHU pobo4ye micLe Big 3anBux NpegMeTiB | maTepianis.

3. lNepeBip HasABHICTb i HAAIMHICTL NpunagiB Ta iHWKUX NpeagMeTiB, Nno-
TPIOHNX ANS BUKOHAHHSA 3aBOaHHS.

4. Po3milwyn npunaan, matepianu, obnagHaHHs Ha pobovomy Micui Tak,
o6 3anobirtu ix nagiHH abo NnepeknaaHHIo.

5. ObepexHo npautor 3i CKNAHUM npunaggam, piguHamm Ta CUMKUMK
MaTepianamu.

6. He cnpamoByi npsime COHAYHE CBITNO Ha A3epkarno Mikpockona, He
OVBUCS Kpi3b 30inblUyBaHe CKI1O NyMnn Ha COHLE — Le MOXe NMpU3BecTu A0
BTpaTu 30py.

7. No4vnHam BMKOHYBaTK 3aBOaHHA NnvLe 3 403BOSY BUUTENS.

8. BukoHyn poboTy BignNoBigHO A0 iHCTPYKLii abo BKkasiBOK yuMTens.

9. He 3anvwan poboye micue 6e3 4o3BOMYy BYUTENS.

10. 3aBepwmBwKn poboty, npnbepn poboye Mmicue i peTenbHO BUMUIA
PYKM 3 MUSIOM.

Jlodamok 2

NAM’ATKA LUAHYBAJIbHUKA PIOHOI NPUPOOMN

1. WaHyn npupopny, a6an npo Hei.

2. MNam’atan: npupoga xuse i BigvyyBae, NnoBogbCcs 06epexHo i BignoBi-
AanbHO y npupogi. MNepu, HiX WOoCk BAIATW, Nogyman Npo Hacnigku.

3. [oTynca go 3ycTpidi 3 Npupoaoto: WyKawn iHpopMmaLito, YaTan, cryxan.
Lo Ginblie 3Haew, TO Kpalle onikyBaTMMeLLCS NpUpoaolo.

4. OGepiran 3BipiB: He NOPYLUYWM TXHI CMOKIiN, HE ranacyn, He nakawm ix,
He pyMHYWM TXHi JOMIBKU: HOPW, THi3ga, gynna.

5. He Hamarancsa TOpkHyTUCA OMKUX 3BIpiB, HE NOBU IX, He 3abupan 3
MicUS, A€ BOHU XUBYTb, HE KpMBAM 3BIpAT.

6. Obepiram gepesa Ta iHLWI pOCnMHKU, rPUbK: He Naman, He 3puBan 6e3
notpedun, He ToN4K, He PO3KOMNYM I'PYHT.

7. [16an npo YMCTOTY AOBKINMSA: HIKONW HE BUKMAAW CMITTS Y NiCi, HE Ku-
Aan noro y Bogonmy; npubupan cMmiTTa Ha Npupogai.

8. [loTpmyncs npasun NOBEAIHKA Y NPUPOLI, a AKLWO 3ayBaXkull npo-
BGnemy — noBigoM nicHMYoro abo MiCbKy Cryxoy.

9. He posnanton 6aratTa y HenpM3Ha4yeHUX Ang LbOoro MiCLsX, He 3anu-
Wwaw no cobi cnigis nepebyBaHHsA Yy Nici, Ha Nyui, B Napky, Ha NNsxi.

10. HeranHo TenedoHyn 101 ta 102, Akwo nomitvw noxexy abo nig-
nantoBayiB CTEPHI.

Un npekpacHa ykpaiHcbka npupoga?
TAK!

Yn HenoBTOpHa yKpaiHCbka npupoaa?
TAK!
Uun nobuw Tn ykpaiHCbKy npupoay?
TAK!
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