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JIOPOTN  MPATUKNACHVIKY!

Y Moy4aTKoBilA LIKONI TV PO3Moyas BUBYATY MPUPOL03HABCTBO.
Mepen TOOO BIAKPMBCS UiKaBWiA | He3BiJaHWA CBIT KMBOI
| HeXXUBOI Mpupogu. Y n’aToMy Knaci TV NPOLOBXMLL BMBYATU
ABMLLA NpUpoAM, Tina, AKi po3TalloBaHi Ha 3emsi, a TakKoX
HebecHi Tina. Tu [i3HaEWCA Mpo iCTOPi0 BUHWMKHEHHS HALLOI
nnaHeTn, npo Ti OyaoBy Ta 3MIiHW, WO CTalOTbCA Ha NaHeTi
BHACNIJOK BNAMBY MPUPOAHUX YNHHUKIB | AIANBHOCTI IHOAUNHN.

JlognHy Ha 3emni oTodye AyxKe 6araTto iHLWKWX OpraHi3mis,
AK-OT: POC/IMHW, TBapUHWU, rpnbu, 6akTepii. MiXK HUMN BUHNKAIOTb
PI3HOMaHITHI B3aEMO3B’A3KWN. AKi BOHW, KOPUCHI 4YM LUKIAIMBI
AN npypoan |1 OAMHU?  AK  OXOPOHATM | NMPUMHOXYBATU
bararctBa npupoan? [Mpo Bce Ue TU [OBifJaewca i3 LbOro
nigpyyHrka. MoB CnpaBXHiil HaykoBelb, TV MNPOBOAUTUMELL
CMOCTEpeXKeHHs, BUMIPIOBaHHS, EKCNEepUMEHTU. YCe e - MeTOAMN,
AKi JONOMOXYTb TO6I B Mi3HaHHI NPUPOAW.

MigpyYHMK NOAIMEHO Ha PO34ian i TeMu, 3MICT AKUX PO3KPUTO
B OKpeMux naparpadiax. [Micns 0CHOBHOrO TEKCTY KOXHOIO naparpadia
€ TakKi pyopuku: «IMigcymkny», «CTOpIHKA MPUPOAOAOCNIAHNKE,
«CTOopiHKa epyauTa», «[lepeBip CBOI 3HaHHA». Hasiwo noTpibHa
KOXKHa 3 HUX?

Migcymkm

Lis py6puka nifcymoBye OCHOBHWI MaTepian naparpada,
BULINAE TO/IOBHE B MO0 3MICTI.

CTOopiHKa npupoaoaocigHuKa

Lia pybpuka dacTb ToGI 3MOry camoMy 3pOOWTY MpUPOAHWH
BIAKPUTTS i Big4yTn cebe npl/lpo,qo,u,ocnl,qulKOM Moxx1Bo,
LOCNIMKEeHHA NPUPOAK, MPOBEAEHI B M’ATOMY Kfaci, Tak Tebe
3aX0onnATb, WO CTaHyTb Y/HOO/IEHOKD CMpaBOK BCbOTO KUTTH.
Apxe B npvlpo,u,i Lie CTiNbKM He MisHaHoro, He BigkpuToro! | Toai
TBOE M’ I0[ACTbCA [0 CMaBETHVX IMeH NPUPOAOAOCNIAHNKIB -
YUYEHNX YKpaiHu i CBITY.

CTopiHKa epyauTta

Lla pybpuka cTaHe B MPUrOAi TUM, XTO He OBMEXWUTHCA
BMBYEHHSIM TeKCTy naparpadis i 3axoue 3HaTh Ginblue. Epyauuis



03Hayae «yd4eHiCcTb». EpyauMtamu HasvuBalTb M04ei, AKi MalTb
rnnboki BCeOIYHI 3HAHHA 3 PI3HUX HayK.

MepeBip cBOT 3HAHHA

()

Lis pybprKa MIiCTUTb pi3HOMaHITHI 3anUTaHHS N 3aBAaHHS, SAKi
AagyTb TOGI 3mory nepesipuTh, uM fobpe TWM 3acBOIB MaTepias
naparpadga. Yacto ocTaHHE 3anNUTaHHA YK 3aBAaHHA B Hill NO3HAaYeHO
3ipoukoto (*). loro BMKOHAHHS MNif CUIY KOXHOMY, ane noTpebye
[L04aTKOBUX PO34yMiB, [0BefeHb, 3aCTOCyBaHHSA iHopmauii 3 pisHUX
naparpadis 4un py6pmkun «CTopiHKa epyanTar». AKLO TW YCMILLIHO TX
BUKOHYyBaTUMeLL, TO Le MNepeKOHIMBO CBIigYMTUME MNP0  BUCOKI
HaBYa/IbHI JOCATHEHHA Y BMBYEHHI MPUPOL03HaBCTBA.

MonpauytonTte B rpynax nn JonomoxyTb gopocni

Taki pybpuku MICTATbCA B 6araTbox naparpagax. O3HaromMms-
LUNCb 3 HUMW, TW 3PO3yMiIELL, L0 6Ge3MEeXHWUIA CBIT NPUPOAM ferwle
BMBYaTK 1 obepiratv He MOOAMHLI, a CMiJibHO 3 OAHOK/ACHUKaMW i
pigHUMN.

LLLo6 30cepeamT TBOK yBary Ha OCHOBHMX TepMiHaX i MOHATTSX,
y TekcTi naparpagis 1X BUWAIZIEHO 0CO6MMBMM  LLUPUPTOM.
Y «[NpegMeTHOMY NOKaXUYMKY», AKUM 3aKIHYYETbCA MIAPYUHUK, TX
3a3Ha4yeHo B asipaBiTHOMY MopsAAKY. 3po6seHO Ue AN Toro, wob mm
MIT JIerKo 3HaMTX NOTPIOHWMIA MaTepias i NOBTOPUTU OrO.

Y nigpy4HnKy 6araro inocTpadiii. IXHe NpU3HAUeHHs - HajasaTty
TOOI fjofaTKOBY IH(hOpMaLLit0, PO3BMBATU CNOCTEPEXK/IUBICTL | ECTETUYHI
CMaKu, 3HanoMuUTW 3 Tilamu NPUPoAN, HeBGeCHMMW TinlaMmu ToLLO.

CnogiBaemocs, W0 NigpPyYHUK LONOMOXe To6i AisHaTtucs 6ararto
HOBOIO | LIiIKaBOro nNpo nNpupoay, 3p0o3ymiTn ABuLa, Lo Big0yBalThCA
B Hi. [JONOMOXe MNepeKoHaTUCA, HACKISIbKN BaXK/IMBO OXOPOHSATU
npupoay, 36epiraTn i1 HEMNOBTOPHY Kpacy Ha Halliii nnaHeTi. MNMpoTe
NnLle camoro nigpyyHuka Ana Uboro He AOCUTb. AXKe, BUBYAKOUU
NPUPOA03HABCTBO, He 06iTUCA 6e3 3anuciB, pPO3paxyHKiB, CXeM,
Tabnmub TOW. TOMY MW CTBOPW/IM POBOYMIA 30LINT. Y HbOMY TU
3MOXELl onucyBaTu KOXEH CBIl KPOK Yy TMi3HaHHI npupoau,
3aHOTOBYBaTWU pPe3yNbTaTW CBOIX CMOCTEPEXeHb, BUMIpPIOBaHb 4
eKCMNepuMEHTIB.

OTox ycnixiB To6i M HacHarum y BUBYEHHI npupono3HascTBa!
Mam’aTani, Wo 3000yTi 3HAHHS 3HAA06NATbLCSA TO6I B HACTYMHUX
Knacax nig 4vac BMBYEHHS 6ionorii, reorpadii, qisnkn i ximii.

ABTOpMK



§ 1.
§ 2.

8 3.

Hayku, 0 BMBYaKOTb
npupoay

MeToan BUBUYEHHSA
npupoau

O6nagHaHHA 4719 BUBYEHHS
npupoau



§1. HAYKW, WO BMBYAIKOTb NMPNPOAY

* 1110 Ha3MBalOTb NPMPOOHD

Yce, WO € AoBKosia Tebe, Ha YOMY 3YMUHUTLCA TBIN MoO-
rnag, abo CTBOpeHe npupogor (Hanpuknag, Aepesa, NTaxw,
piyka, nicok), abo Woro cTeopuna nauHa (Hanpuknag, a.-
TOMOOGiNb, Tenesizop, Meb6ni, nocyn).

Mpupoda - ue BCe, WO 3’ABMI0CA 6e3 BT pyYaHHS N0 LNHMN,
a NPUPOA03HABCTBO - Lie 3HAHHS NOANHYM NPO NPUPOAY.

JltoavHa 3aaBHa BUBYAE Npupody i cama € 11 YaCTMHKO!.
3a 6arato CTONITb HAKOMUYMNOCH CTIiNIbKW 3HaHb NPO Npu-
poay, Wo 3’ABunacs notpeba ix po3mexyBaTn. Tak BUHWK/N
PI3HOMaHITHI HayKun Npo npupoay.

* AKi HayKu BUBYaKOTb NPUPoAY

Hayku, W0 BMBYaOTL NPUPOLY, Ha3MBalOTb MPUPOLHUYN-
MW Haykamu (man. 1). o HUX HanexaTb acTPOHOMIs, 6ioso-
ria, reorpagis, gisnka, ximia, ekonoriga. BoHu garoTb 3mory
Mi3HATU Mpupoay, CNpusAoTb Ti 36epeXXeHHI0 | BAYM/IMBOMY
BUKOPUCTAHHIO.

ACTPpPOHOMIS - HayKa Mpo HebecCHi Tina. iX BMBYaKTH 3a
[OMOMOroH0 Pi3HOMaHITHUX Npunagis (TeNeckonis, WTYYHUX

MPUPOAHUNYI
HAYKW/

Man. 1. Hayku, L0 BMBYaOTL Npuvpoay



CYNyTHVKIB, MIXXNMaHETHWX CTaHLi). A LWie 3B0AsATb creyi-
a/bHI cnopyay - obcepaTopii, Ae BCe MPU3HAYeHO ANs fo-
cnigpkeHHs HebecHux Tin. Lie gae 3mory fisHasatucs GinbLie
npo BigaaneHi Big 3eMni HebecHi Tina, 3aB4aCcHO AOBiAyBaTu-
CA MPO HaCTaHHSA COHAYHOIO YN MICAYHOI0 3aTEMHEHHS TOLLO.

Bionoria - Hayka MNpo opraHiamu Ta iXHKO PI3HOMaHIT-
HICTb. Y4eHi-6i0/10r1 BMBYatOTb 30BHILLHIO | BHYTPILWIHIO OY-
[lOBY OpraHi3miB, YMOBMW TXHbOrO XWUTTHA, 3MiHM, WO Bigody-
BAlOTbCA B OpraHismax. 3aBAsaku 6ionorii noguHa oTpuMye
3HaHHSA, HeobXifHI ANa 36epeXXeHHA BUAIB XXMBUX ICTOT, OXO-
POHW AOBKINNA.

Ceorpadpia - Hayka npo nnaHety 3emnd. eorpadgu gocni-
[KYIOTb 3eMHY MOBEpPXHI0, Morogy, OKeaHw i Mops, Hapoaw,
AKI HacenAwTb 3emt0. TakoX BOHW BMBYAKOTb MOLLUMPEHHA
BUAIB POCMWH | TBAPUH Ha Hawiin nnaHeTi. 3aBAAKM LI Ha-
yui MM MaemMo 3MOry KOPUCTYBaTuUCHA PISHUMU KapTamu, Ai-
3HaBaTUCA NPOrHO3 Moroau, A6artn npo 36epexxeHHs NPUPOAK
I EKOHOMHE BMKOPWUCTaHHA 1T 6araTcTs.

di3nka AoCnigKye pisHOMaHITHI 3MiHU, LWO BifbyBarOTLCA
3 Tinamy npupoan. be3 ¢i3nyHMX 3HaHb He 0BINTUCA B TeX-
HiLi. ¥Yci nobyToBi NnpunaAn CKOHCTPYMOBaHI Ha OCHOBI 3HaHb
LIIET HAaYyKN.

XiMia pocnigkye pevyoBMHM, WO BXOAATb A0 CKaagy Tif,
| MepeTBOPEHHA OAHUX PevyoBUH Ha IHWI. XIMIKIB LiKaBAATb
CKnag, 6ynosa, BNacTUBOCTI, A40OYBaHHA i 3aCTOCYBaHHA pi3-
HUX PevyoBUH. 3HAHHA XiMIT Jal0Tb 3MOry BMKOPWCTOBYBATM
PeYOBUHU, AKI € Y NPUPOLI, @ TaKOXX CTBOPHOBATU HOBI peyo-
BMHW 3 Hanepes 3ajaHUMW BIaCTUBOCTAMMU.

Ekonoria BMBYae 3B’A3KN OpraHiamiB Mi>XX CO60l0 Ta 3 Ha-
BKO/IMLWIHIM cepefoBuLLEM. 3HAHHA LIET HAYKX fOonomararoTb
3aXUCTUTN OpraHi3aMu Bif HEraTMBHOrO BMJIMBY MPUPOLHUX
IBULL | rocnofapcbkoi AifNbHOCTI NHOANHN.

PesynbTaTi CBOIX [OCNIMKEHb NMPUPOAM acTPOHOMM, Gio-
norn, reorpagpu, isnku, XimMiku, eKonorn BUCBIT/IOKOTbL Ha
CTOpPIHKaxX HayKoBMX BuAaHb Npo npupogy. Lo HUX Hane-
XaTb eHuuknonegil, CNOBHUKW, LOBILHWKWA, aTnacu, BU3HAu-
HUKW POCNUH | TBapuH, XpecTomaTil Towo. IH(popmaLito
MPo NPUPOLY MOXHa TaKOXX 3HalTW B IHTEpHETI.

o6 o3HanomMuTMCA 3 [EeAKMMW HayKOBUMMW BUAAHHA-
MW NPO NpUpOAY, BMKOHail 3aBfAaHHA 3i CTOPIHKM npupogo-
fOCNiAHNKA.
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CTopiHKa npupogoaociigHuKa

MpakTuyHe 3aHATTHA. O3HANOM/IEHHS 3 PI3HUMM TUMaMN A0BiAKOBUX
BUAaHb 3 MPUPOAHNYNX HayK.

MeTa: BUMTUCA 3HAXOAUTU MOTPIOGHY iHpopMaLito B AOBIAKOBUX BULAHHSAX 3
NPUPOLHUYNX HayK.

3aBpgaHHsa 1. O3Haiiomcs 3i C/TOBHMKOM 6i0noriYHMX TEPMIHIB. Ha ioro cTo-
piHKax 3Haingy i npoumTali iHhbopmaL,ito Npo IMCTOK POC/MHN. Tenep o3HalioMcs
3i C/TOBHUKOM reorpaduivHmx TepMiHiB. Bigwykali BiGOMOCTI Npo OfHe 3 Tin npu-
poau.

3aBpgaHHsa 2. O3HaloMCsl 3 OOHIE 3 MPUPOAHWNYMX eHuuKkoneain. Ha ii
CTOpiHKax nofaHo HaykoBy iH(hopmaLito, BMilLeHO Tabnuui, cxemu. Biguiy-
Kaii B eHuuknonegii BigoMOCTi Npo ogHe 3 Tisl MpUpoau.

3aBpaHHsa 3. O3HailoMcs 3 reorpadpiyHUm aTnacom. 3'Acyii, WO B HbOMY
MICTUTbCSA. 3HagM Ha AOr0 CTOPIHKAaX i po3r/isHb (hisuyHy kapTy Ykpainu. Lo
Ha Hin 306paxeH0?

3aBpaHHA 4. O3HalioMcs 3 aT/iacaMu-BU3HAYHMKAMU POCAWH i TBAPUH.
3BepHM yBary Ha Te, L0 MICTUTbCA B Takux arnacax. Momipkyi, 4yomy Taki
aTnacu HasvBalTb BU3HAYHMKAMMU.

Oain BignoBigi Ha 3anNnUTaHHSA:

LLlo MicTUTbCS B C/TIOBHMKaxX 6I0/10ri4YHKMX i reorpadpivuHnx TepmiHiB? AKy iHghopma-
L0 MICTATb eHuuknonegii? Lo mictutbes B reorpadpivyHoMy ataci, a Wwo - B ar-
naci-BU3Ha4yHUKY? FAke Npu3HavYeHHs POo3rNsHYTUX A0BiAKOBUX BUAAHL?

Miacymku

4 TlpMpo[03HABCTBO - L€ 3HAHHSA JI0AUHW PO NPUPOAY.
4 TMpupody BUBYaKTb MPUPOLHMYI HayKu: acTPOHOMIs, 6iosoris, reorpadis,
(pis3vka, Ximisl, exonoris.
4 BigomocTi Npo NpuMpody MOXHa 3HaWTW B A0BIAKOBUX BUAAHHSAX, OO0 AKUX
HanexaTb eHUMkIoneaii, C/IOBHUKX, aTnacu, BU3HAUYHWKN POCAVH | TBAPWH,
cTomarii Towo.

MepeBip CBOI 3HAHHA

. lonoBHM nepesik Hayk Npo npupoay: 6ionoris, reorpadis, ximis, ...
2. 3anoBHW TabaMLI0 BiAOMOCTAMM NPO NPUPOLHMYI HAaYKM 3a 3pa3KoMm:

=

Ha3zBa Hayku LLlo BuBYae Hayka

dizuka 3MiHK, WO BiAGYBaKTLCA 3 TinamMu Npupoau

3. TMigroTyin HeBenuuky po3MoBigb NPO Te, AK M0ANHA BUKOPUCTOBYE 3HaHHS
npo Npupoay B MOBCAKAEHHOMY XUTTI.

4*. KopuCTyluucb AO0BIAKOBMMWU BUAAHHAMM Ta |HTepHeTom, gobepwu LikaBy
iHpopMaLito Npo OAHY 3 NPUPOAHMYMX Hayk (Mpo Ti icTopito, abo fAkechb i
BIAKPUTTA, abo Mpo Te, AK N0AM BUKOPUCTOBYHOTL 11 3HAHHS Y CBOEMY XMUTTI).
Mpe3eHTyi ii B KNaci.



§2. METOAN BUBYEHHA MPNPOAU

[Mpypoay BMBYAKOTL PiI3HMUMM MeTOoLamMK, Ha3BEMO X KPO-
Kamu [0 Mi3HaHHA Npupoan.

mCnocTepexXeHHa —nNepLwmnii KPOK A0 Mi3HaHHSA Npupoau

Mpupoga i 3MiHK, WO BigOYBaAKOTLCA B Hi (3MiHA AHA |
Houi, nosBa 6nmckaBkn, cxig CoHUSA, NMPOPOCTaHHA POCNHU
3 HaCiHWMHM TOWO), 34aBHa NpuBepTanu yeary nogmHu. Cnep-
LY BOHa cnocTepirana 3a HUMK 3a JOMOMOrOK OpraHiB YyTTiB
(30py, Cnyxy, HIOXY, CMaky i JOTUKY).

Tak, 3a [JOMOMOrol 30py NOAMHA AI3HAETLCA NMPO Konip
| po3mipy Tin. 3a JOMOMOroK CyXy MU YYEMO i PO3PI3HAEMO
3BYKW. HIoX gornomarae po3pi3HATK 3anaxun. [JOTOPKHYBLUKCH
PYKOK [0 Tina, noAanHa Ai3HaeTbCA, AKe BOHO - XOMOA4HE 4K
rapsye, rnafeHbke 4y LWOPCTKe. Yce Lie NPUKNafn BU3HaYeH-
HA (hopMU, PO3MIPIB, KONbOPY Ti/l 3aBAAKM CMOCTEPEXEHHHO.
MeTOo/f CNOCTEPEXKEHHA | HUHI JOCUTb MOLUMPEHWNIA Y NpU-
POAHUYMNX HayKax.

mBuMiptoBaHHA —ApYruiAi KPOK A0 Ni3HaHHSA NPUPOAY

o6 BM3HaA4aTy po3mipu Tin Ha 3emni i B KocMoci, a Ta-
KOX BIifACTaHI MDKX HWMMW, 3aCTOCOBYHOTb BUMIpHOBaHHA. Ha-
npuknag, 3aBAAKN BUMIPIOBAHHIO LOBXWHW PIYOK Ai3Hanucs,
O HangoBLa piyka YKpaiHu - [HInpo, a 3aBAsaKW BUMIpHO-
BaHHIO o6’e|v|y nnogis rapbysa 3RcyBa, L0 BOHN Han6INbLUI
cepef, oBoYiB. [lisHaTuCst Npo Te, sike TiNO Mae Ginblly macy i
Ha CKIiNIbKW rpamiB 4YmM y CKifibKK pasiB, MOXHa 3a [0MOMOro
3BaXKyBaHHA, TOOTO BMMIptOBaHHA TXHbOT Macu. Tobi, MabyTb,
TeX [0BOAMIOCA 34IACHIOBATU PI3HOMAHITHI BUMIPHOBaHHS, 30-
Kpema BMMIptoBaTK CBill 3pIiCT, TemnepaTypy Tina nig vac 3a-
CTYAM, YaCc BUKOHAHHA AOMALLHIX 3aBAaHb.

mEKCNepMMeHT —TpeTin KPOK A0 Ni3HAHHA Npupoan

o6 nosacHUTK, yomy BigOyBatOTLCA Ti UM Ti ABULLA NPK-
poau, YYeHi NpoBOAATL eKCnepumeHTu, abo gocnign. Ekcre-
PYMEHTOM Ha31BatOTb BMBYEHHSA TiN i ABULL, NPUPOAU B CreLi-
a/lbHO CTBOpPEHMX ymoBax. [1if yac eKCrnepuMeHTY MOXHa 6a-

raTopasoBo MOBTOPUTW AOCHIAKEHHSA. pU LbOMY AOCHIAHUK
MOXE 3MiHIOBaTW YMOBW, Y AKUX MPOBOAUTHL E€KCMEPUMEHT,

| 9
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| YB&XKHO CTEXWUTK 3a nepebirom sBuLl B yMOBax, WO 3MiHIO-
I0TbCA. BMBYAKOUM MPUPOAO3HABCTBO, TW TaKOX Oyadewl npo-
BOAUTW gocnian. MNponoHyeMo To6i 03HANOMUTUCS 3 OnNUcamu
pocnigis, ki BMileHo Ha CTOpiHLI NpupoaoaocnigHMKa.
BuBYaT/ NpupoAy NtoAunHI fonomaratoTb pisHOMaHiTHI npu-
nagy i npuctpoi. [leski 3 HUX TU Tex BUKOPUCTOBYELL Y LLIKO-
ni i goma, Hanpuknag roAvHHWUK, NiHIAKY, TepmomeTp. [po
IHWI AI3HAELWCA 3 HACTYNHOro naparpadga.
* AK NpaBU/IbHO BUKOPWCTOBYBATU METOAM BUBYEHHS MPUPOAM

[MepL HIXX BUKOPUCTATU OYAb-AKMUIA METOZ BUBYEHHS MPUPO-
AN - CNOCTEPEXEeHHs, BUMIPIOBAHHSA, EKCNEepUMEHT - MOTPi6HO
BMU3HAYMTN MOr0 MeTy, TOOTO fJatu BIAMOBIAb HA 3anuTaHHA:
A5 4Oro A Le pobno? Hanpuknag, MeTy CroCTepeXXeHHS MOX-
Ha C(hopMy/oBaTh Tak: 3icyBaTtu, IMCTKN AKOrO [epesa - Kie-
Ha Yn TOMOMI - >KOBTIKOTb BOCEHW MEPLIMMU, a MeTy BUMIpPIO-
BaHHA - BW3HAYNTK PO3MIPU KIMHATMW.

[MoTiM cnig BU3HAUUTK, AKI AT BUKOHYBATUMYTbCA AN1A BU-
BUEHHSA ABMLLA Y/ Tina npupoan, To6To BiAMOBICTU Ha 3anuTaH-
HA: WO | AK A po6no? Ons uporo noTpibHO 3anucysatu, Lo BU-
BYAETLCH, Y AKUX YMOBaX Le BiAOyBaeTbCA, AKi Mpuiagn BUKO-
PUCTOBYBATUMYTbCA.

Kapn NiHxen Mwuxaiino JlomoHocoB  Bonogumup BepHagcbkuii
(1707-1778) (1711-1765) (1865-1945)

BuBuaB umBy npupogy. 3g4ilicHMB uucneHHi fo- [Jocnigxysas ckiag 3eMHOI
Po3noginve xuBi iCTOTU CRifKeHHA B XiMil, i3n- noBepxHi, 06rpyHTYBaB BU-
Ha rpynu, onucas Kiflb- LUj, aCTPOHOMIi, BIiOKPUB pillasibHY POJb XWUBUX ICTOT
Ka TMCAY BUAIB POC/IMH | 3aKOH 30epeXXeHHsA Macy B iCHYBaHHi HaLlOi nnaHeTu
TBapuH

Man. 2. CnaBeTHi BYeHi-HaTypanictu



OTpuMaHi pe3ynbTaTi NOTPI6HO JOKNAAHO onucaTy i 3poobu-
T BUCHOBOK. Y HbOMY Ma€ GyTu Bif0OPaXEHO, UM AOCATHYTO
METY BMKOHAHOT PO60TY 3 BUBYEHHS TiNa uv SBMLLA NPUPOAM.

» Koro Ha3nBawTb yYeHUMU-HATypanictamu

YueHux, AKi BMBYAKOTb MNPUPOAY, HasMBalTb MPUPOAO-
pocnigHukamun, abo HaTypanictamu. IMeHa neplumMx HaTypa-
NIiCTIB BiAOMI BCbOMY CBITOBI (Mas. 2).

YueHi-HaTypanictu BKOPWCTOBYIOTh Pi3Hi MeTOAW BMBYEH-
HA NPUPOAN. 3aBAAKN CYMNIHHIV GaraTopidHii npaLi HaTypa-
NicTiB NIOACTBO OTPUMANO BIiAMOBiAl Ha YMCNEHHI 3anUTaHHs
LOAO MPUPOAW, Hanpukniag i3 4oro cknagarTbCa Tina npu-
poAKn, YoMy PYAHYIOTLCA ropu, fKa BifCTaHb A0 Micausd, Ak
POCTYTb POC/IMHW Ta 6Gararto iHLMKX.

CTopiHKa npupogofocnifHuKa

Oocnigxyemo Tina npupoau

Jocnig 1 Bnnue ceiT/ia Ha picT POCNUH.

MeTa pocnify: BM3HAYUTU, AK CBIT/IO BMMBAE HA PIiCT POC/INH.

Onwuc pocnigy. Y Ogi nocyguHU 3 04HAKOBOK KiSIbKICTHO BOJIOrOro IpyHTY
BUCAAU/IM HaCiHHA KBACO/ Ha BiAcTaHi 5 cM odHe Big ogHOro. 3a Heobxig-
HOCTi nociBu nonueanu. llicna TOro AK HaCiHHA NPOPOCAO0, OAHY MNOCYAUHY
nocTaBuan B 06pe OCBIT/IIOBAHOMY MiCLj, a iHWY - Y MiCLi 3 MOraHnMm OCBIT-
neHHAM. [popocTkn B 060X MOcyAMHax MosMBaiv OLHOYACHO OAHaKOBOH
KiNbKICTIO BOAM.

Mig yac gocnigy NOCTiiHO cnocTepirasiv 3a POCTOM POC/IVH, WOo6 AisHaTucs, y
KOTpIil 3 nocyguH KBacons pocte weuawe. Momituam, wo B NepLlini nocyavHi
MPOPOCTKM KBACO/Ti Masld HAaCUYEHWIA 3e/1eHUIA KoNip, MiUHi cTebna i NnCTkm
(man. 3, a). MpopocTkn y Apyriii nocyauHi 6ynn KBOMMKU, Masin 61igo-3eneHe
3abapBneHHs, By/IM HUXYI Bif TUX, SKi BUpOLLyBann Ha csiTni (man. 3, 6).

Maun. 3. Bnnme cBiTna Ha picT poc/vH
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B1UCHOBOK: 3aBAsku gocnigy 3’'acyBanu, WO 3a HAABHOCTI CBiT/1a POC/IMHA
POCTYTb Kpalie, HiK 3a NoraHoro OcCBiT/IEHHA.OTXe, pocanHam AN pocTy
noTpibHe cBiT/0.

Locnig 2. 3miHa Temnepatypu MnoBiTPSA B MOXMYPUIA | COHAYHUIA AHI.
MeTa pocnify: BU3HAYUTU, AK 3MIHIOETLCA Temnepartypa nosiTps B Mo-
XMYPWIA | COHAYHWUIA [Hi, KOMIW KiSIbKICTb COHAYHOIO CBIiT/1a pi3Ha.

Onuc pocnigy. B oguH i To camuii yac (Hanpuknag, o 14-ii rogunHi)
BUMIipOBa/In TemnepaTypy MOBITPS ABOX HAWBGAMXKUYUX OHIB - COHSYHOIO
i noxmyporo. OTpuMaHi nokasu TemnepaTypu MNOBITPA 3anucanu, a noTim
pe3ynbTaTu BUMIPHOBAHHA NOPIBHANN. Buasuiocs, Wwo temnepatypa no-
BITPSA COHAYHOrO AHA Gyna 3HAYHO BULLOK, HDK MOXMYPOro.

BUCHOBOK: 3aBAsKuM TakOMy [AOC/iQy MOXHa NMepeKkoHaTUcsl, Lo pasoMm i3
COHSIUHMM CBIT/IOM A0 3em/i HagxoauTb Tenso.

Macymku
OCHOBHI MeToAM BUWBYEHHSA NPUPOAU - CMOCTEPEXEHHS, BUMIPIOBaHHA,
eKcnepuMeHT, abo gocnig,.
CrnocTepexeHHsIM HasvBaloTb MEeTOf BMBYEHHHA NpMpoaM 3a AO0MOMOroH
OpraHiB 4yTTiB.
Mig yac ekcnepuMeHTy A/18 Tin CTBOPHOKOTL CneljianbHi YyMOBU, K Bigpi3HA-
I0TbCA Bif, 3BMUHUX ANA TiN NPUPOLHUX YMOB.

OCHOBHI MeTOoAM AOCNIAXEHHA € CNiNbHUMW O/ BUBYEHHSA TiNn XWUBOT |
HeXuBOi npupoau.
YuyeHuMUu-HaTypasictamm Has3uBalTb HayKOBLIB, SKi BUBYAKOTb NPUPOay.

MepeBip CBOT 3HAHHA

. Hassu metogmn BuByeHHA npupogn.

Mpo WO MOXHa Ai3HaTUCH 3aBASKN CMOCTEPEXEHH!O.

. UM crnocTepexeHHs Bifpi3HAETLCS Bif eKCnepuMeHTy?
. Obepy npeacTaBHMKA XMBOT NMPUPOAM i NPOBEAM 3@ HUM CMOCTEPEXEHHS,

MeTa sIKOro - CKIacTy OnuC Moro 30BHIWHLOT 6yA0BM. 3a3Hay Taki 03HakKM, K
KO/ip, po3Mipu, 3anax, OMnuLLIK, SIK PyXaeTbCs.

. MopiBHA N10AY YM NNCTKN Pi3HUX POC/IMH 3a PO3MIPOM, (DOPMOI0, KO/IbOPOM.

BuikopucTali AN LbOro MeToan CNoCTEPEXEHHS Ta BUMIPIOBAHHS.

MonpautoiiTe B rpynax

Pa3om 3 apy3samMu nigroTyiite MiHI-NpoekT Ha TeMy «BusHauHi BueHi-HaTypa-
nictu». Ona yboro ckfafitb po3noBifb NPo ABOX-TPbOX YYeHUX (WO BOHU
AOCAigXyBanu i AKMMn MetTogamMu, Skuii BHECOK 3p06MAN Yy BUBYEHHS MpU-



§ 3. OBJNAAHAHHA ANA BUBYEHHA MPUPOAN

HWHI BaXKKO yaBUTKM, W06 NogMHa AochifKyBana npupo-
Ay nuule 3a [OMOMOrOK BfacHMX opradHie 4vyTtTiB. [lig yac
NMpoBefeHHA CroCTepeXKeHb, BUMIPIOBaHb | EKCMepUMEHTIB
BUKOPUCTOBYIOTb pi3HOMaHiTHe o6nagHaHHA - npunagn i
npucTpoi. BoHN gonomaratoTb NHOANHI He NNLE B HAYKOBUX
[OCNILKEHHAX, @ 'Y NOBCAKAEHHOMY XXUTTI.

Busyatoun pi3Hi TeMu, TM MaTUMeLl 3MOTY O3HaMOMMUTUCS
3 baratbma npunagamu. Fpo geski 3 HUX TV BXKe 3HaeW 3 Mo-
YaTKOBOI LLKO/N.

*36inbwyBanbHi npunagu

MOXXNMBOCTI OpraHiB 4YyTTiB NIOAUHM OOMeEXeHi. Amxe
AKWO po3rnagatm NMCTOK POC/IUHM HEO30POEHUM OKOM, TO
MOXHa NMOMITUTU XWUNKW NUCTKA, ane He Po3rfnefiTu Ha 1oro
MoBepxHi BOSIOCKN. Ha 30psAHOMY Hebi BuAHO Micaub, Ha AKO-
My 6e3 30i/blyBanbHNUX MpUIagiB MoXHa nobauyntu TiNbKK
TEeMHI 1 CBITNI giNAHKN noBepxHi. MNpoTe wob 3’acyBatu, Wo
BOHM COO0K0 ABMAKOTL, NOTPIOHe crneyiasibHe 06nafHaHHS.

OTXe, LWO6 po3WNPUTN CBOT MOX/IMBOCTI BECTU CnocTepe-
YKEHHSA 3a MPMpPO/Oot0, NHANHA CTBOPWIA Pi3HOMAHITHI 36i/b-
WwysanbHi npunagn. o HUX Hanexartb fyna, 6iHOKIb, Mi-
Kpockon, Teneckon (man. 4).

3a [0onomorow MiKpockona BMBYalOTb Tina HaMeHLIUX
po3mipis. Jlyna 36inblIye Tina NpuMpoamn B KifibKa pasis, a no-
TY>XXHUA MIKPOCKON - Yy COTHI TUcAY pasiB. Teneckon fAae

Man. 4. 36inbwyBancHi npunagn: 1- 6iHOKIb; 2 - Nyna,;
3 - Teneckon; 4 - mikpockon



Man. 5. MNpunagu, Wo malTb LWKany:
1- TepmomeTp, 2 - NiHilka, 3 - CeKyHAOMIp

3MOry posrnsgaTv HeGecHi Tina, fKi nepebyBatoTb Ha Ayxe
BE/IMKMX BIACTaHAX Bif NOAMHW. Tak, 3a [OMOMOrol Tesle-
cKona po3rnagarTbs Micsaub, 30pI Ta IXHI CKYNYeHHS.

* BumiptoBanbHi npunagm

[0 BUMipIOBaNbHUX NpUnagiB HanexaTb Tepesn, roANHHUK,
CEKYHAOMIP, TEPMOMETP, NiHiVKa Ta iHLWi. 3 NOYaTKOBOI LLKO/MN
TV BXX€ 3HAELL, WO TaKi Npuiagu MatoTb LWKany 3 NesHOI LiHOK
noginku (man. 5). i cnipg 060B’A3K0BO BPaxO0BYBaTM, BUKOHYHOUN
BMMIpOBaHHS. HaanKna,u,, PO3rNAHb NiHIKY, SKOK TU Kopuc-
TYELLCS Ha ypoKax, i 3’ACyi LiHy NOAINKM Ha HiiA.

Ona BMMIpHOBAHHA Macu Tifl BUKOPUCTOBYHOTb TepesMu.
P0o3rnsiHb MastoHOK 6, | TV nobaymnil, HacKiNbKN BOHU bOyBa-
I0Tb Pi3HI.

Man. 6. Pi3Hi Buau tepesis



a LWTWLwBgAaLl2)

Man. 7. Ninivika (1), meTp (2) i pynetka (3)

JTiHIAHI po3mipn Tin - [OBXKWHY, BUCOTY, WUPUHY -
BUMIPIOKOTb NIHINKOK | KOCUHLEM ab0 METPOM YU PYNETKOHO
(man. 7).

TemnepaTypy noBiTPsA, Tina NOANHW, BOAN BUMIPHOOTb
TepmomeTpamn (Masn. 5, 1). LiiHa NoAinky Ha HMX 3a3BuUYai
popisHioe 1 °C (oguH rpagyc Lenbcis).

BumipAaTn yac fonomaratloTb Taki BUMIPHOBanbHI npuna-
AW, AK TOAWUHHUK i cekyHaomip (man. 8). MogMHHUKaMu BU-
MIPIOIOTb Yac y roAnHax, XBUINHAX, CeKyHAax.

# Mpuragan, CKiNbKWU XBUIUH Haniuye 1 rognHa, CKifbKu
CeKyHO Mae 1 XBUMHa.

* JTabopaTopHe 06nagHaHHA | poboTa 3 HUM

JTabopaTopHe 06/1afHaHHSA BUKOPWUCTOBYIOTb AN MpOBe-
[NeHHs gocnifiB 3 i3nku, ximil, 6ionorir.

Man. 8. Mpunagn ons BUMIPIOBaHHA yacy

|T 15/
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Man. 9. JlabopaTopHe XxiMiyHe 06nagHaHHSA

YBaXHO pO3rfigHb Ma/toHOK 9. Ha HbOoMy 306paXkeHO He-
CKnafiHe nabopaTopHe XiMiyHe 06nafgHaHHS, a came: MIpHUI
UMNIHAP, MIPHWIA CTakaH, Konby, XiMiYyHWA cTakaH, npobip-
Ky, NiKy, CKNAHY Mannyky, NopuensHoBY 4aliky, nabopa-
TOPHWI WITaTUB. AK 6aunLl, nepeBaxKae cepef HbOro CKAAHE
obnagHaHHA. Tomy 3a npasunamu 6e3neku cnig npauyroBaTu
3 HAM 06epeXKHO, YBaXKHO, He CU/IbHO HarpieaTu, CTaBUTU Ha
3BMYHe [A/19 HbOro Micue, Hanpuknag npobéipky - y wraTus
AN NPo6ipoK. TakuMm 061afHaHHSM 3pY4YHO KOPUCTYBaTMCS
nif, Yac NPOBeAEHHS XIMIYHMX, (i3NYHUX | GionoriyHux fo-
cnigis.

MipHUA UMNIHAP YW MIPHUA CTakaH MatloTb MNOAINKMK,
TOMY HUMW BiAMIpsOTb NOTPIGHUIA 06°€M pignHW. XiMiuHi
CTakaHW, Konbu, Npobipku MNofinok He marTb. IX BUKOpUC-
TOBYIOTb A4 36epiraHH;| PIAVH, NPUTOTYBaHHA PO3YMHIB pe-
YOBWH Yy BOAI, BMKOHAHHA [OCNigiB 3 peyoBuHamu. [linet-
KamMn HabupatoTb HeBenuKi 06’emu piguHn. Tpu3HaYveHHs
NiNKN - HanueaTW PIANHY akypaTHO 6e3 po36pu3KyBaHHA.
CKNAHOK MafiMyKoK MepeMillyoTb PevyoBUHUM B MOCYAWHI.
Y nopuensaHoBii Yawui 34INCHIOKTL BUNAPOBaHHA PiAvHK
3 PO3YMHIB.

Mam’aTtai! Tig yac po6oTn 3 ByAb-AKUMU MpUiajamMmun ym
MPUCTPOAMKU NOTPIGHO JOTPUMYBATUCA MpPaBU KOPUCTYBaH-
HA HUMM | npaBua 6e3nekn. TOMy YBaXXHO C/yXaill MOACHEH-
HA BUMTENdA, AK NPaBUIbHO KOPUCTYBaTUCA 06nafHaHHSAM.



Macymku

£ [na BUBYEHHS XMBOI | HEXWBOT NPUPOAN BUKOPUCTOBYHOTb PiI3HOMAaHITHI Npu-
naawv i npuctpoi, nabopatopHe ob6nasHaHHS.

£ [o 36inblyBanbHUX Npunagis Hanexartb syna, 6iHOK/b, MiKpockon, Tese-
CKO.

£ Macy BUMIpIOIOTL 3a 40OMOMOroK Tepesis, yac - 3a [0MOMOrol rofguHHMKa
i cCekyHAOMipa, a TemnepaTypy - TEPMOMETPOM.

£ NS BM3HAYEHHA NIHINHUX PO3MIPIB Til BUKOPUCTOBYKOTH JiHIKW, KOCWUHL,
MeTpu, PYNeTKu.

£ JlabopaTopHe 06n1afHaHHA BUKOPUCTOBYIOTL A1 MPOBEAEHHS fochifis 3 gi-
3UKK, Ximii, Gionorii.

CTopiHKa npupoaoaocnigHnka

MpakTuyHe 3aHATTA. O3HANOM/IEHHA 3 MPOCTMM O6NafHaHHAM A5
NPUPOAHNYO-HAYKOBUX CMNOCTEpPEXEeHb i 40CNigiB.

MeTa: o3HalioMUTMCS 3 NPOCTUM 06/1a4HAHHAM A1 MPUPOLHMNYO-HAYKOBUX
cnocTepexeHb i AoCNiAiB, NPOBECTM BUMIPIOBAHHS 3 MOr0 BUKOPUCTAHHAM.
3aBpaHHA 1. Po3risHb 3anponoHOBaHi BUMTenieM BUMIpOBanbHi npunaan
i 3'ACYW UiHY NOAINKN ANS KOXHOMO 3 HUX.

3aBaaHHA 2. 3Bax MoOHeTu BapTicTio 5 i 50 koniliok. Bumipain foBXUHY
i LWMPVHY TBOTO YYHIBCbKOrO CTOMy, BiACTaHb Bif HbOro A0 BikHa. BuMmipsii
yac, 3a SKUI T NpouMTaEwWw HaBeAeHi B 3aBAaHHI 3 3annTaHHS.

3aBgaHHA 3. 3anuwy B 30WWIMTI BIAMNOBIAI HA Taki 3anuTaHHS:

- AkMm npunagom 3Baxysasin MOHETU?

- 3a gonomoroto AKoro npunagy BMMIpIoBasin po3Mipu Tin i BigctaHi Mk HUMKU?
- FkMm npuiagoM BUMIPHOBa/IM Yac Ha LbOMY NPaKTUYHOMY 3aHATTI?

MepeBip cBOI 3HaHHA

1. Ha3su nabopaTopHe 06n1aHaHHA AN BUBYEHHSA NPUPOAN.
2. HaBeau npuknagu BUMIpOBasIbHUX NPUMaiB i MOACHU, WO HUMU BUMIPIOKOTb.
3. Hassu 36inbluyBanbHi npuiagu.
4. lonuwin peyeHHs:
a) JliHiika npu3HayeHa AN BMMIPHOBAHHSA ... , @ TOAWHHWK - 415 BUMIPHO-
BaHHA ... ;
6) LLLlo6 BuMipATM 06’em BoAW, MOXHA CKopucTaTucs ...
5. 3Haiign | BUNpaB NMOMWUKN B PEYEHHI:
NiHiAHI po3Mipy TiN BUMIPKOIOTL TEPMOMETPOM, @ 06’€M - TOAMHHUKOM.

A?A JonomoxyTb gopocni
MouikaBcs y CBOIX PiAHWX, AKi BUMIPHOBaUsIbHI NMpunaan BOHW BUKOPUCTOBYHOTH i
3 AKo MeTor. Cknagn nepesiik NobyToBUX BUMIPOBaUIbHUX NPUagiB i 34iAcHN
BMMIpPIOBaHHS 3a JOMOMOrO OAHOM0 3 HUX. OfgepXaHi pesysbTati BUMiptoBaHb
3anywy B 30LLNT. \

ur
| 17



§4.

85.

86 .

§7.

88.

§9.
§ 10.

§11.

Tina HaBKOMO Hac.
XapakTepucTukn Tina

PeyoBUHM, TXHI PI3NYHI
BNacTUBOCTI

ATOMMN | XIMIYHI eNneMeHTW.
Monekynn

Pi3HOMaHITHICTb pPeyoBUH.
[MOHATTA Npo NpoCTi

Ta CKNagHi, HeopraHiyHi
Ta OpraHiyHi peyoBnHU

[MOHATTA MPO YNUCTI PEYOBUHMU
Ta cymiwi

Cnocobu po3fifieHHA cyMillen

Asuwa npupogn. PisanyHi aBuLa,

IXHA PI3HOMAHITHICTb

MexaHi4Hi | TennoBi Pi3nyHi
ABMLLA

MarHiTHi Ta eneKTpuYHi
(i3nyHI aBuLLa

3BYKOBI Ta CBIT/OBI
(i3NYHI aBuMLLa

XiMIYHI siBMLLUA,
abo XiMiYHi peakuiT



TINA. PEHOBUHU
TAABVLLA
HABKOJIO HAC
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§84. THUIA HABKOJ/10 HAC. XAPAKTEPUCTUKW TINA

*1lo B HayLi Ha3nBaKTb TiZIOM

Y HayLi 3BMYHE 711 HAC CMI0BO «TifI0» Mae iHWe 3HAYEeHHS.
TinoM y4yeHi Ha3MBal Tb YCe >KMBe | HE>XKMBE, L0 CTBOPEHO
NPVPOAOI0 UM 3pobuna nroguHa. MNrax i pocivHa, maseHbKa Ko-
Maxa i BEe/IMKWI CNOH, KOXEH 3 Hac, KaMiHb, XMapwu Ha Hebi, piy-
Ka, aBTOMOOiNb, Npacka- yce Le NpuKnagm npupogHuX i pyko-
TBOpHUX Tin (man. 10).

AK Gauuw, Tina Ay)e pisHOMaHITHI. Hacamnepesg BOHW
MaloTb Pi3HYy hopmy. dopma Tina - Ue MNOro 30BHILIHI 06-
pucu. Y m’ava gopma Kynscra, y NIHIAKN - NPAMOKYTHa.
€ Tina npasnabHOT i HeNPaBUNbLHOT hopMU. Tina NPaBUbHOT
(hopMKn XapaKTepmn3yrTbCA AOBXUHOK, LNPUHOK | BUCOTOHO,
Hanpuknag uernvHa 4m nigpyyHuk. A Ha MantoHKy 11 30-
OpaXkeHo Tina HenpasWIbHOT hopMuU,

Tina po3pi3HATL TaKOX 3a po3mipamu, 06’eMOM, Ma-
COH0. YCe Le XapaKTePUCTUKN Tifl, AKi MOXXHA BUMIPATU.

* AK BUMIPATK NiHIAHI po3MipKn Tina

o6 BUMIPATU LOBXWHY, BUCOTY UM LIMPUHY Tina (Moro
NiHIAHI PO3MipKN), BUKOPUCTOBYHOTb NIHIMKK, KOCUHLi, pyneT-

Man. 10. MNpuknagy NpupoaHUX i pyKOTBOPHUX TiN



Man. 11. Tina HenpaBuWbHOT hopmu

K. Tlpouec BUMIpOBaHHA NiHIRHMX PO3MIpiB Tina - Le nopis-
HAHHA X 3 JOBXWHOK eTa/loHa. ETanoHOM [OBXKWHM € MeTp
(man. 12). Came 3a UMM €Ta/lOHOM i BUTrOTOB/IEHO KOCWHLi W
NHIAKN, SKNUMU TU KOPUCTYELLICA Ha YPOKax.

OcHoBHOO OANHNLEO BMMIPIOBaHHA [OBXKWHN € MeTp (M),
3acToCoBYHOTb TaKOX I iHLWI OAMHULI BUMIpIOBaHHS, BinbLLi
abo MeHLUi 3a MeTp, Hanpuknag Kinometp (Kv), caHTUMeTp (Cm),
minimeTp (Mm). Tobi BXe BigomMo, 1o 1km = 1000 m, 1m = 100 cm,
alcm = 10 mm.

* AK BUMIpATK 00’em Tina

KoxkHe Tino mae 06'eM. Lle BennumHa 6yab-gKoro Tifa B [10-
BXWHY, LUMPUHY i BUCOTY, BUMIpSiHA B KYOIYHMUX OAUHMLAX.
To6To 06°€M Tina BUMIPKOKOTL Y MeTpax KybiuHux (m3), abo
niTpax (n), a TakoX y caHTuUmeTpax KybiyHux (cm3), abo
mininiTpax (mn). Onke, 1 m3= 1000 n, 1 n = 1000 mn, abo
1000 cm3.

O6cM Tifla NPAMOKYTHOI ab0 MpaBw/IbHOT (hopMKu, Hanpu-
Knaj KapTOHHOI KOpPOOKM, BM3HaYaloTh Tak:

1) cno4aTtKy BUMIPIOIOTb AOBXWHY, LUNPUHY I BUCOTY Tina;
2) NOTiM NepeMHOXYIOTb 3HAYEHHS 0flepXKaHNX BUMIDIB.

O6’em Tina HenpasWbHOI hopMmn (Hanpuknag, KapTonjvHmW)
MOXXHa BM3Ha4MTKN 32 00’€MOM BUTICHEHOT HUM BoAM (Man. 13).
3po3ymiTi e TobI AONOMOXE TaKui J0CNid. Y MIpHWIA CTakaH

Man. 12. ETa/IoH JOBXWUHU - METP

21
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Man. 13. BusHauyeHHs 06’emy KapTON/vHU

Hannemo 500 mMn BoAW i 06epPEXXHO 3aHYPUMO KapTOMINHY ce-
pefHix po3mipis. Ha mantoHKy 13 BMAHO, L0 BOAa B CTaKaHi
nigHanacs go noginky 620 ma. O6UNCAMMO Pi3HULIO 06’EMIB:
620 mn - 500 mn = 120 mn. 3HaigeHa pi3HULA | € 06’eMOM
KapTonnnHu. Ockinbkn 1 mn gopiBHiOe 1 cm3, To 06°eM Kap-
TON/INHM CTaHOBUTL 120 cm3.

* AK BUMIpPATU Macy Tina

Tw BXe 3HaeW, WO ANA BUMIPHOBAHHA Macu Tifla BUKOPUC-
TOBYIOTb Pi3HOMaHITHI Tepesn. lNpouec 3BaXyBaHHA Ha Tepe-
3ax - Le NOpIiBHAHHA Macu Tina 3 Macok eTasioHa. ETanoHom
mMacu € Kifnorpam. TOX OAMHMUA BUMIPHOBaAHHA Macu - Kino-
rpam (Kr). Takox Macy BUMIPHOOTbL TOHHamu (T) i rpama-
mun (r); 1 7= 1000 kr; 1 kr = 1000 r.

OTxKe, X04 61 AKUM Tifio ByNo - BEIMKMM YU Ma/IUM, BaX-
KUM YW NEerKUM, - MOro MOXXHa BUMIPATU i NOPIBHATU 3 iH-
WMMK TinamMmu 3a ¢)opmMoro, po3Mipamun, 06’€MOM, Macoro.

Migcymkm

£ Tina - yce XxuBe i1 HeXMBe, LIO CTBOPUNA NpMpoaa i NanHa.

£ OCHOBHMMW XapakKTepucTukamu Tifl € MiHiAHI po3mipyu (QOBXWHA, LINPYHA,
BucoTa), hopma, 06’em, maca.

£ BumipATK - 03Ha4Ya€e MNOPIBHATN 3 €TaSIOHOM.

£ KoxHa xapaktepuctuka Tina Mae neBHi OOUHULI BUMIPIOBaHHS.
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CTopiHKa npupoaoaocigHuKa

MpakTu4yHa poboTa. BumiproBaHHS Macu 1 pO3MipiB Pi3HUX Tin.
MeTa: BUpoOGMTN BMIHHA BMMIPHOBATV Macy i po3mipu Tisl NpaBU/ILHOI i He-
npasubHOT POpMU.

O6nagHaHHS: rymka nNpsiMOKYTHOI chopmm, NiHilika, MipHWIA nocya, Tepesw,
BaXKKW, BOAA.

3aBgaHHAa 1. 3a 4ONOMOroH MiHIRKN BUMIPSH OBXWUHY, LUMPUHY Ta BUCOTY
ryMKW. PesynbTati BUMIpIOBaHb 3anuiuy B 30WKUT. [epeMHOoX ogepxaHi 3Ha-
YEeHHS, | TM BM3HAUYULL OB’EM TYMKW.

3aBgaHHA 2. 3a 40NOMOroK TePE3iB | BaXKiB BUMIps Macy ryMmku. Pesynb-
TaTu BUMIPIOBaHb 3anuLln B 30LUNT.

3aBpaHHAa 3*. BusHay 06’em rymku, 3aHYypUBLUM Ti B MipHWiIA NOCYA, 3 BOAOH.
PesynbTatn BUMiptoBaHb 3anvmn B 30wWKT. NMepekoHaiics, Wwo 06’emu, oTpu-
MaHi B pe3ynbTaTi BUMiptoBaHb 1 i3, 0HaKOBI.

3aBpgaHHAa 4* 3Bax i BUMIipsaii 06’em Tina HenpaBuabHOT opmu (Hanpu-
Knag, cnuen, UMOynuHu). PesynbTaTi BUMIpOBaHb 3anuLly B 30LUNT.
3po6un BMCHOBOK, AaBWW BignoBiAi HA 3aNUTaHHS:

AK BMMIpIOIOTb Macy i po3mipu Tin NpaBUIbHOT Ta HenpaBU/LHOI oop-
MN? AK 3a JONOMOFOK JIHIMHUX PO3MIPIB MOXHA BU3HAYUTM OB’EM TYMKWN?
AKi 3HAHHA 3 NpMpOAO3HaBCTBA AOMOMOINM TO6I BM3HAUYUTU Macy i 06’em:
a) rymku; 6) Tina HenpaBu/IbHOT hopMn?

CTopiHKa epyauTta

fka Kynbka Bakya i YoMy? [oknafemMo Ha pisHi Wanbkn TepesiB 3anis-
Hy | AepeB’sAHy Ky/nbku OAHaKOBMX po3MipiB. Tepe3n BuiiAyTb 3 piBHOBArM.
Lanbka i3 3a/1i3HO0 KY/IbKOK ONYCTUTLCA, a 3 lepeB’aHol0 nigHiMeTbes. Lle
O3Havae, WO 3asli3Ha Ky/ibka Baxkya 3a JepeB’sHy. Lle NMosACHETLCA Pi3HOK
ryCTUWHOR 3asi3a i gepesmHn. OANHWLI BUMIPIOBAHHSA TYCTUHU - Kisiorpam
Ha meTp Ky6iuHui (kr/m3) abo rpam Ha caHTUmeTp KybiuHuii (r/cm3). LLLo6 06-
YUCAUTU TYCTUHY, NOTPIOHO 3HAYEHHS Macu Tifa NOA4IIMTN Ha 3HAYEHHS oro
06’emy. Hanpuknag, 3Hatoum o06’em kaptonavHu (Man. 13), moxHa obumcnu-
TV 1T rycTuHy. 18 UbOro KapTonaAnHYy NOTPIGHO 3BaXUTY 1 BUMIPSHY B rpamax
BE/IMYMHY Macu nofinuTtu Ha 06’em, To6TO Ha 120 cm3.

MepeBip CBOI 3HAHHA

. HaBegu npuknagu Tin, Wo oTOUYHOTh IOAMHY: &) NPUPOAHUX; 6) PyKOTBOPHMX.
. Wo € 3aiiBuM y nepeniky: 3a€lb, ropa, COHALWHMK, LykKa?

. 3a AIKO0 03HAKO YKNaZleHo nepenik Tin: Tenesisop, ofiBeLb, aBTOMOGI/ b, NeHas ?
. Hasswn Bigomi T06i xapakTepuCcTUKKN Tisl | O4MHULI TXHBOrO BUMIPIOBaHHS.

. Onuwm oniseLb 3a TakMM NaHoM: 1) TiN0 XXMBOT YA HEXMBOT NPUPOAY; 2) HANIEXUTb

[10 MPUPOAHMX Y/ PYKOTBOPHMX TifT; 3) MAE NpaBUsibHY Ui HENPaBUbHY (OOPMY.

L[ onoMoXyTb Aopoci

Bumipsiii | nopiBHAN 3picT uneHiB TBOEI poAvHU. Pe3ynbTaTv BUMIPHOBAHHSA
3anun B 30LLINT.
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§ 5. PEYOBUHW, TXHI ®I3NYHI BAACTVBOCTI

* 13 4yOro yTBOpeHo TiNa

Yci Tina »uBOT i HeXMBOT NPUpOAW: TBApUHW i POCINHN,
CoHue i Micaub, ycinaki npunagn i NPUCTPOT - CKNaAarThesa 3
peyoBuH. MigpYyYHUK, 32 AKUM TU HAaBYAELLCH, TEX CKIajaeTb-
CA 3 peyoBUH. OpraHiam NHOAMHM TAKOX CKNafaETbCA 3 peyo-
BWH. PeYOBMH HaA3BMYaiHO 6araTo, i BOHU AY>Ke Pi3HOMaHITHI.

PeyoBMHOO MW HasMBaTMMeMO BCe Te, WO BXOAWUTbL [0
cKnagy Tin.

* Yoro 6inbLe — Tin 4nm pevyoBUH

Po3rnsaHb mantoHOK 14. 306paXkeHi Ha HbOMY Tina - CHi-
)KWHKa, Kpura, Kpanni pocu - yTBOPWUIUCS 3 OAHIET peyoBu-
HW - BOAW. 3 PEYOBUMHU, AKA HA3UBAETLCA aNOMIHIEM, BUrO-
TOBNATbL APIT, KYXOHHWUIA NocyA, MICTKOCTI AnA 36ep|raHHﬂ
IHLWMX PeyvYoBMH, OOrOpTKM LWIOKOMaAHUX MAUTOK Towo. Bi-
NUIA | CONOAKMIA Ha CMaK LyKop Tobi BigoMuiA y BUTAAAI Tic-
Ky, padiHagy uvM nyapwu. HaeefeHi npuknagu csBigyatb npo
Te, WO 3 OAHIET PeHOBMHUN MOXYTb YTBOPHOBaTUCA PI3HI Tifa.



Man. 15. CknsHka 3 Bofow (1), KucHeBa noaylwka (2), ctTeapuHoBi CBiUkK (3)

e ArperatHi cTaHu peyoBuH

Ha mantoHKy 15 300paXeHO CKNAHKY 3 BOMOK, KUCHe-
BY MNOAYLWKY (TOGTO HamOBHEHY KWCHEM), CTeapvHOBI CBIYKMW.
PeyoBMHM - BOAA, KUCEHb, CTeapuH - MaloTb PI3HWIA CTaH.
Voro e Ha3uBalOTb arperaTHUn CTaH PeYoBMHU. Y BOAU -
PIAKWIA arperaTHWn CTaH, Y KUCHIO - rasyBaTWid, y CTeapuHy -
TBEPAUN.

e YoMy 3a 0/IHAKOBUX YMOB PEYOBUHMW MatOTb Pi3HWUIA
arperaTHui cTaH

KoXHa pe4yoBrHa CKNafaeTbCs i3 YaCTUHOK AyXe Manux
po3mipiB. ArperatHuil cTaH PEYOBMHMN 3aneXNnTb Bif BiAcTa-
Hi MDK HUMW. TBepAnin arperaTHUA CTaH MalTb PEYOBUHM,
YaCTUHKM AKUX Ay>e 6/M3bKO po3TalloBaHi ofHa A0 OAHOI
Ta MILHO 3B’A3aHi MK C060, a TOMY MepemMillyBaTuCca He
MOXYTb (Man. 16, a). NMpuknagamMmn Takux peyvyoBuH € 3ani3o,
BYr/ielb, LYKOpP, KYXOHHA Cifib.

B IHW®X peyoBUHaX, HaBMaKW, YaCTUHKN PEYOBMHM 3B’A3aHI
cnabko i BigctaHi MK HUMUK 6inbLi. Lle gae 3mory yacTUHKam
nepeMmilLlyBaTMCs 0AHa BIHOCHO oAHol (Mas1. 16, 6). Takuin cTaH
peyoBMH ficTaB HasBy pigkuil arperaTHWA cTaH. BiH Bnactu-
BWUIA O/1iT, BOAI 3a KIMHATHOT TeMnepaTypu.

Y rasyBaTuX peqoBMHaX BIfCTaHI MiX YacTUHKaMW B TUCAYI
pasiB OinbLLi, HX Y pinHax i TUM GinbLLUe TBEPANX PEHOBUHAX.
TOMy YaCTWHKM rasiB BiflbHO pyxatoTbCsl | NepemillytoTbCs Ha
3HayHi BiAcTaHi (Man. 16, B). Y UbOMY NMepeKoHYe pyx MOBITpS,
AKe CKMafaeTbCA 3 KiSIbKOX ra3yBaTuX PeyOBUH.
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Man. 16. Cxemn arperatHuUx CTaHiB peyoBUHMU:
TBEpPAWUiA (a), pigkuii (6), radyeatuii (B)

Yy BNAMBaE arperaTHWin cTaH PeYOBUHM Ha BNAaCTMBOCTI Tifl

BigMIHHOCTI B arperaTHOMY CTaHi pPeyoBMH MO3HA4YalTbCA Ha
BNacTUBOCTAX Tisl. TBepai Tina, Hanpukniag rei3gok yu CcTineub,
36epiraloTb opmy Ta 06°eMm.

PignHn 36epiratoTb 06’eM, ane He 36epiratoTb opmu. Pi-
AMHaM BnacTuBa TeKy4iCTb. TOMY BOHM HabyBatOTb hopMu Mno-
CYAVHN, Y AKY X Haunn.

To6i BigOMO, L0 NOBITPA - Le cymiw rasis. a3y He 36e-
piratoTb hopmu i 3aiMMal0Tb yBeCb HafaHuUi M 06°eM. Tak,
NoBITPSA HabyBae (POPMWN HAMOBHEHOT HUM KynbKu (man. 17).

* AKi (pi3nYHI BaCTUBOCTI MalOTb PEYOBUHM

Po3rnsHemo (i3nyYHi BNaCTUBOCTI BiLOMMX TOOI pevOBUH -
BOAW, aNlOMIHItO, LYKpY (caxaposn).

Boga 6GesbapBHa, npo3opa, 6e3 3anaxy | cMaky (SKLLO
He MICTUTb AOMIWOK). 3a 3BMYAMHUX YMOB LS PEYOBU-
Ha pigka, 3a Temnepatypu Huxde 0 °C - TBepfa, a Bulle
100 °C - rasonogibHa.

ANOMIHIR - peyoBMHa CPIBGNACTO-CIPOro KoMbopy, Henpo3o-
pa, 6e3 3anaxy, mae 6n1cK. 3a 3BUYaHNX YMOB Lie TBEpAA peyo-

Man. 17. MoBITPsHI KynbKn Pi3HOT dhopmu



BUHA (PIAKUM a/IlOMIHIN CTae, SKLWLO MOro Harpitv Ao Temnepa-
Typu 6an3bko 700 °C). ANIOMIHIN He PO3YMHAETLCA Y BOAI, TOMY
I0r0 BUKOPUCTOBYHOTb /1 BUrOTOB/IEHHA MICTKOCTEW 4151 BOAM.

Llykop, abo caxapo3a, - peyoBMHa 6INOr0 KOMbopy, He-
npo3opa, CoMoAKa Ha cmak, 6e3 3amaxy. Lia pedoBuHa fobpe
PO3UYMHAETHCA Y BOAI.

HaBefeHi XapakKTepuCcTUKK: KOfip, MPo30piCThb, CMakK, 3a-
nax, 34aTHICTb PO3YNHATUCA Y BOAI, 36epiraTn abo He 36e-
piraTun opmy i 06’eM Ta fAeski iHWi - € PisnyHUmMn Bnac-
TUBOCTAMU PEYOBUH.

MmacCyMKu

v Tina XuBOT i HEXMBOT MPMPOAN CKNAAAKTLCHA 3 PEYOBUH.

A Tiny npupogi 6inbLie, HiXX PpevyoBUH.

4 PeyoBUHW MOXYTb Nepebysatu B TBEpPAOMY, PiAKOMY i rasyBaTtomy arperar-
HUX CTaHax.

4 ArperatHuil cTaH peyvyoBMHW 3YMOBJIEHMI PI3HOK BiACTAHHID MiX YacTUHKa-
MK, 3 AKX CKNafaeTbCa peyvyoBuHa.

A ®Pi34HMMK BNacTUBOCTSAMW PEYOBUH € KOJTip, NPO30pIiCTb, CMak, 3anax, 34at-
HICTb PO34YMHATUCA Y BOfi, 36epiratn abo He 36epiratn hopmy i 06’eM.

CTopiHKa npnpogoaocigHuKa

BuKoHali 3aBAaHHs.

3aBpaHH4Aa 1. 3'dcyii, SKi pe4OBUHM BMKOPMCTOBYIOTH TBOI Mama i 6abycs
nig yac npurotyBaHHA Dxi. ONMLK KiNbka 3 HUX 3a Takum nnaHom: 1) arperat-
HWIA cTaH; 2) konip; 3) Npo30picTb; 4) 3anax; 5) 3aTHICTb PO3YNHATUCS Y BOJ,.
3aBAaHHA 2. 3'Acyii, AKi Tina BUKOPUCTOBYHOTh TBOI TATO i AigYyCb Y NOBCSAK-
OeHHOMY XUTTi. ouikaBcs, 3 AKX PEYOBUH X BUTOTOB/EHO.

CTopiHKa epyanTa

Uy mMOXHa 3MIHWUTW arperaTtHuii ctaH pevyoBuUHM? W06 BignoBicTM Ha Ue
3anuTaHHsA, BUKOHaemo gocnig (man. 18). Hannemo soay y oopmy Ans nbo-
4y i noctaBuMO B MOpPO3uU/bHY Kamepy. Boga nepetsoputbca Ha nig. dicta-
HEeMO YTBOpEHi WmMaToukm nboay (1) i Harpiemo iX [0 NOBHOro TaHeHHA (2).
MpoaoBXnmMo HarpiBaHHa. Yepes Aeskuin yac Boga nouvmHae kvnitu i Buna-
poByBatucs. BoasHy napy nerko BUSBUTW, NOTPUMABLUN XONOAHWI MeTane-
BWIA UM CKNAHWUIA npegMeT Hag OTBOpOM nocygunHn (3). Big 3iTKHEHHS 3 1i0ro
XO/I04HOK NOBEPXHEe BOASHA Napa 0XO/I04XYETLCA | 3HOBY NMEPeTBOPHETh-
Cs Ha Bofy, TO6TO HabyBae pifKOro arperaTHoOro craHy.

OTXe, MM cnocTepiranun 3a 3MiHOK arperaTtHoro crtaHy soau. NofibHi 3miHu
BigOyBalTbCA 3 BOAOK i B Mpupogi. ToMy B Npupogi Boga nepebyBae y TpbOX
arperaTtHux ctaHax.



Man. 18. MNepexig BOAM 3 O4HOTO arperatHoOro CTaHy B iHLIWIA

¢ Hasegm Bigomi T06i Npuknaan Tin NnpMpogn 3 pisHUM arperaTHUM CTaHOM
BOAW.
HagiTb y NOBITpi, AKMM MU gMxaemo, € BogsdHa napa. MNpuragaid, Sk XonogHoT
nopu BikKHa «MiTHIIOTb» (BKPUBAIOTLCA KpanesibkamMmu BoAn).

MepeBip CBOI 3HAHHA

. HaBegn npuknaan pi3HUX Tifl, BATOTOBJ/IEHUX 3 OAHIET PEUYOBUHN.

. TlosicHM NpuynHy 6araTtomMaHIiTHOCTI Tifl.

. HasBu arperartHi cTaHu peyoBUHU | HaBean NPUKIaaW.

. NlosiCHM BIOMIHHICTb MK TBEPAUM, PIAKUM i rasyBaTMM CTaHaMU peyOoBUHM.

. Ha3Bu BnacTtuBocTi TBEpAMX Tin, piavH i rasis.

6*. 3a AKMX yMOB BOJla NepeTBOPHOETLCA Ha Nif, Mg - Ha Body, BOAa - Ha BOASHY
napy, a BogsHa napa - 3HOBY Ha pignHy?

g~ WNPR

§6. ATOMU | XIMIYHI ENEMEHTW. MONEKY N

Twn BXe 3HaewW, 13 4Yoro yTBopeHi BCi Tina. lMpaBunbHO,
3 pevyoBUH. A i3 YOro CKnagarTbCs PEYOBUHMU?

* «LlernnHKu», 3 SIKUX yTBOPHKOTLCA PEYOBMHM

CBOEPIAHMM OYAiBENbHUM MaTepianoM PevyoBUH € aTOMMU.

Y4YeHi gosenu, WO atoMy MarTb AyXXe Mani po3mipu. Tak,

y Kpanui, nocTtasneHi Ha nanepi rpaiToBUM CTPUXKHEM
oNiBUSA, aTOMIB 6ifnbLUe, HIX 3IPOK Ha HIYHOMY HeOi.

ATOoMM OyBalOTb pPi3HMX BMAIB. HMHI Bigomo noHag 100 Bu-

.- [iB aTOMIB, L0 BigpPi3HAOTLCSA MiXK c0600 6yaoBoto. MNpuyo-
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My aTtoMu OAHOro BMAY MOXYTb BXOAUTM A0 CKNagy Pi3HUX
peyoBUH. Hanpuknag, ofgHi i Ti cami BUAM aTOMiIB BXOAATb

[0 CKnagy i Lykpy, i onil.
e XimiyHa a3byka

ATOMMW OfHOrO BUAY Ha3MBalThb XiMIYHUM eNeMEHTOM.
BaXnuBo, WO aToMn O4HOro BUAY MarTb OfHAKOBY OynoBY
He3asieXXHo Bif TOro, A0 CKiagy AKOT PeYOBMHU BOHWU BXO-
AATb.

AK 1 6ykBM angasiTy, KOXHUWA XIMIYHWIA efleMeHT Mae
CBOK Has3BY I MUCbMOBE MO3HaYeHHA, AKe Has3uMBaKTb XiMiy-
HWM CVMMBO/NIOM. Y Tab/nuui HaBefeHO Ha3BW, CUMBOMN i BU-
MOBY CUMBONIB AeAKUX XIMIYHUX enemMeHTiB. Tob6i foCTaTHbLO
3anam’aTatv ABa-TpU 3 HUX.

Ha3zBa ximiuHOro BumoBa ximiuHOro

XiMiYHUI CUMBOJI

efieMeHTa cumBO/1a
FigporeH H au
OkcureH o o]
Kap6oH C ue
HiTporeH N eH
Cwuniuin bi cuniuii
Pepym Pe dhepym
ANOMIiHIl Al aNOMIHil

Y Tabnuui He BMMaLKOBO HaBefeHO 7 eneMeHTiB. Cuniyin,
OkcureH, ®epym, ANOMIHIN - Le eleMeHTU-PEKOPACMEHN 3a
nowmnpeHHAmM Ha 3emni. Atomm OkcureHy, HitporeHy, Kap-
6oHy, ligporeHy HanowwMpeHiwi B Tinax >XUBOT MPUPOAM.
A e ligporeH - OCHOBHWUIA XiMiYHWNIA eneMeHT COHLS.

3a [0nOMOror XiMiYHMX CUMMBO/IB NO3HA4YalTb CKNag pe-
YOBMH TaK camo, AK 3 fliTep a3byKu 3anucytoTb CoBa.

* Monekynmn Ta ixHin pyx

ATOMM MOXYTb CMosy4vyatucsa MK COOOK i yTBOpHOBaTU
mMonekynu (man. 19). baraTo pevyoBWH CKNajalwTbCcsa came 3
MOJIEKY/, HaNpuUKnag BoAa, BOAEHb, KUCEHD.

Monekyna - LUe HalMeHLla YaCcTMWHKa PEYOBUHN, WO Mae
Ti BNacTuUBOCTI.
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Monekyna Monekyna
H KWUCHIO BOZHO

N , A H2
= P
@)

a =)

Man. 19. YmoBHe 306paxeHHs aTomiB OkcureHy, ligporeHy (a)
Ta MOJIEKY/T KACHIO | BOAHIO (6)

CxeMy yTBOpeHHs 3 atomis MigporeHy ta OKCUreHy MOJEKYN
BOAW, a 3 HUX - PEYOBMHU Ta Tisla 300paxXeHo Ha MatoHKy 20.

OTxe, Tenep TW 3HaeEL, WO B YTBOPEHHI MOsieKyn 6epyTb
yyacTb aTOMW.

Yu4eHi foBenu, WO MONeKynu nepebysaroTb y 6e3nepepBHO-
My pyci. Konu, mantooum akBapenito, TM NpoOMmMBAELL LLLITOY-
Ky B CKNsHLi 3 BOAOI, TO BOHa HabyBa€e KO/bOPY aKBape/lb-
HOT (hapbun. Toll camwuii pe3ynbTaT MOXHa OTPUMaTH, SKLLO0
akBapesnbHy (apby MOMICTUTM Ha AHO CKNAHKW 3 BOAOK |
3a/IMWNTU Ha NeBHUI Yac. Pyxatoumncb, Mosiekynu hapou 3a-
MOBHATb MPOMIXKM M MONeKynamn BOAW, i BoAa B CKNAHL
3abapsuTbCs (Man. 21). Lle sBnuie gictano Hassy Audysii.

3HayHo Wenawe andysisa Big0yBaeTbCA B rasax, afxe Bigcra-
Hi MDX Monekynamu Habararto 6inbwi. (Mpuragain, unm WBMAKO
MOLUMPIOKOTLCA 3anaxu OCBiXKYBayiB MOBITPA, Nap@ymis TOLLO.)

Y TBEpAMX Tinax Andgy3ia Tex Big0YBaeTbCHA, asie Ayxe
MOBINbHO.

Atomun Monekynu PeuosnHa Tino

Man. 20. CxeMa YTBOPEHHS MOJIEKY/T BOAW, & 3 HUX - PEYOBUHU Ta Tina



=0Xc

=<

=

O~ WNBRE

Man. 21. Andpy3sia B piguHax

PeyoBuHM YTBOPIOIOTHLCSA 3 aTOMIB, PO3MIpY SKMX HaA3BUYAKHO Marli.
XiMIYHNIA eNleMEeHT - CYKYMHICTb aTOMIB OZHOrO Buay. KOXHuWid Bug aTomiB
Ma€e CBOE MO3HAYEHHS - XIMIYHWIA CUMBON.

Monekynu - HalMeHLi YaCTUHKN PeYOBUHK, WO MakTb ii BnacTneocTi. Mo-
nekynu nepebyBatoTb y NOCTINHOMY pyCi.

Ondoysia - aABulLe NPOHUKHEHHS (MOLUMPEHHS) YaCTUHOK OAHIET peyoBUHU
MDK YaCTUHKaMM iHLIOI.

CTopiHKa npupoaoaocigHuKa

BukoHa yaoma gocnig. Ans uboro To6i 3Haao061aTbCsl ABi Tapinku, Boga.
MocTaB Tapifikm Ha OCBIT/IEHE COHUEM MiABIKOHHA. Hasmii y KOXHY 3 HUX MO
OBi CTONOBI /IOXKM Boau. [nsa opfHiel Tapinku 3po6m TiHb. CnocTepiraii 3a
3MEHLLEHHAM BMICTy BOAW B 060X Tapisikax.

PesynbTaTy CnoCcTepeXeHHs 3anuiln B 30LWUT. Y AKiil 3 Tapinok Boga weualle
neperiwsia 3 pigKoro arperatHoro cTaHy B rasonofioHuin? MosicHu yomy.

MepeBip CcBOI 3HaHHA

. I3 yoro cknagaTbCA peyoBUHU?

. Ynm nopibHi atommn ogHoro suay?

. HaBegu npuknagu HaiinowmnpeHiwmnx y Nnpupoai XiMiYHUX eNeMEHTIB.

. LLlo Take mMoniekynu i YUuM BOHW BiAPi3HAKOTLCA Bif aTOMIB?

. Mosichn npuumHn  gudoysii. Aki ocobnmeocTi gudysii B rasax, pignHax

i TBEPAUX TiNaX?
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§7. PISBHOMAHITHICTb PEHOBUWH.
MOHATTA MPO MPOCTI TA CKNAAHI,
HEOPIAHIYHI TA OPIAHIYHI PEHOBUHN

PeyoBUH iCHye Ay)e 6Garato. AKWO XiMIYHUX eNeMEHTIB
MoHaf CTO, TO peyoBUH - noHag 10 minbitoHis! LLLo6 noner-
LWUATN BUBYEHHSA 1 BUKOPUCTAHHS PEYOBUH, TX MOAINATL Ha
rpynu (Knacu@ikyrTb).

*AKi pe4OBMHU BiIHOCATbL A0 MPOCTUX

PeyoBMHM NOAINAKTL HA NPOCTI Ta CKnagHi. PosrnsaHemo
NPUKNagM TakUX PeyoBWUH: BYrneulo, 3aniza, KUCHK. Byr-
neub yTBOpeHUin atomamu KapboHy. 3 HbOro BUrOTOBAAKTH
rpatiToBi CTPUXHI oniBuiB. 3ani3o, 3 SKOro 3pobneHo LBSX,
CKnagaetbca 3 atomiB depymy. Lli Tina, a oTXKe, 1 pe4yoBu-
HW, 3 AKUX BOHW YTBOPEHi, T 6aymB He pa3. KuceHb Mu He
6aummo, asie Moro Hectadvy BifvyBaeMo Bigpasy. Lis pevoBuHa
CKNafaeTbCa 3 MOJSIEKY/T KUCHIO, YTBOPeHUX atoMamu OKcu-
reHy.

Ko>KHa 3 po3rngHy Tux pe4yoBMH yTBOpPeHa aTomMaMu of-
HOro XiMiyHoro enemeHTa. [pagit yTBOpPHOKOTL atomu Kap-
OOHy, 3ani30 - atomu Pepymy, KUCeHb - aTtomu OKCUTEHY.
Taki peyoBUHM Ha3MBaKOTb NPOCTUMMN.

Monekynn feskux NpoCcTUX PevyoBUH CKIafaroTbCA 3 Kifb-
KOX atomiB. Hanpwuknag, MosieKyna BOLHK CKNafaeTbCcA 3
[BOX atoMiB [igporeHy, Monekyna KWUCHIO - 3 [BOX aTOMiB
OkcureHy. Ta He3BaXaruu Ha Le, BOHW 3a1uLWAaTLCA Npo-
CTUMM pevyoBUHAMU, B0 TXHI MOJSIEKYNIN YTBOPUAM aTOMWU Of-
HOro XiMiYHOro enemMeHTa.

*CKnagHi pe4yoBuHu

PeyoBMHM, YTBOPEHI 3 aTOMIB ABOX i Oifblwe XiMIYHUX
efeMeHTIB, Ha3MBalwTb CKnagHUMMW. Hanpuknag, KOXHa
MOJIeKy/ia BOAW MICTWUTh /Ba aToMu MigporeHy Ta OAWH atom
OkcureHy (man. 22). Ii cknag nosHadvatoTb 3anucom H20,
AKUIA YNTAETLCS «all-[Ba-0».

_ |HWnm npuknagom cKnagHUX pevoByH € BYFNEKNUCNIA Ta3.
loro BuanxaroThb yCi XW1BI opraHiamu, a pocivHam BiH NOTpi-
OeH Oons XXMUBNeHHA. Monekyny BYTreKUCNoro rasy yTBOpeHo



Monekyna
BOAM

Man. 22. YMOBHe 306paxeHHs atomiB ligporeHy
n OkcureHy (a) i monekynn soam (6)

ogHMM atomoM Kap6oHy i gBoma atomamm OkKcureHy. Llew
CKnaf, Monekynu BigobpaxatoTsb 3anncom CO2, KWW 4YnTa-
ETbCA «Lle-0-[1Ba».

e YoMy CKNafiHUX PEYOBUH Binblle, HiXX NPOCTUX

Y4eHi gosenu, WO aTOMM Pi3HUX XIMIYHUX e/leMeHTIB 34aT-
Hi cnony4vatuca Of4uH 3 OAHWM Y Pi3HIiA KiNbKOCTI Ta NOCNif0B-
HocTi. lMogibHO fO TOro, SIK y MOBI CMONyYeHHAM OYKB YTBO-
PIOETHCA PO3MAITTA C/iB, CMNOJIYYEHHAM PIi3HUX aTOMIB Ta B
Pi3HIA KinbKOCTI yTBOpUAoCcA noHasg 10 MinbAOHIB PeYOBUH.
OTOX CKNagHUX PeYOoBUH ICHYE 3HAYHO BinbLle, HIXX NPOCTMX.

PO3rnsaHbMO Le pa3 MastoHOK 22, i nobayvMmo, Wwo Mone-
Kyna BOAW CKNafaeTbCa 3 ABOX aToMiB [igporeHy Ta ogHoro
atoma OKCUreHy. 3 Takux camux aToMiB CKNnajaeTbcs i pe-
4yOBWHa TigpOreH Mepokcuay, npoTe BOHa Mae 30BCIM iHLUI
BNaCTMBOCTI, HDX Bofa. Hanpuknag, rigporeH mnepokcugy
mae Buuly Ha 50 °C TemnepaTypy KUMiHHA, Mae 3He3apaxy-
Ba/lbHI BNacTMBOCTI. XKoAHa anTeyka He 06XoaMTbCa 6e3 HbO-
ro, af>xe PO34YMHOM L€l PeYOBUHM 3 Ha3BOK «MEPEKNC BO[-
HIO» 00pO6NAITL paHKW, W06 BOHW LWBMALIE roinnca. Taki
BIAMIHHI Bif BOAM BNAacTMBOCTI MepeKncy BOAHIO 3YMOBEHI
BiAMIHHOCTAMM B OyfoBi MOro monekynu. A[Ke MosieKyna
LLIET peYOBMHM CKNafaeTbCa 3 ABOX atomis [igporeHy i ABOX
aTomiB OkcureHy (man. 23).

Monekyn
BOAM

Man. 23. TopiBHAHHA ckiany Mosekynu sBoau (a)
i Monekynu rigporeH nepokcugy (6)
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Man. 24. OpraHiyHi pe4yoBUHU Yy cknafi NPoAYKTIB XapyyBaHHSA

e OpraHiyHi i HeopraHiyHi pevyoBUHU

Pe4yoBMHW MOAINAITL TAKOX HAa OpraHiyHi i HeopraHiyHi.

[0 cknafy BCIX opraHivyHUX pe4yoBUH BXOAATb aToMuK Kap-
OOHy 11 3a3BMYain NgporeHy. Tak, 3 HUX YTBOPEHI MPUPOAHUI
ras, peyoBUHU y cknagi HaTW. Y cKnagi 6aratboX opraHiy-
HUX PEeYOBMH MICTATLCA We W atomu OkcureHy. Lle »xupw,
Kpoxmasb, LLyKOp, ouet Ta iHwWi (man. 24). [lo cknagy Bax-
NIMBUX ANS XXUBUX ICTOT BINKIB, OKPIM 3rafilaHUX efleMeHTIB,
0060B’13KOBO BXOAMTb HiTporeH.

3BiAKM > Taka Ha3Ba - OpraHiyHi peyoBUHU? Yce ayxe
npocto. Mepwi 3 HUX Y4YeHi BUABWUAW B OpraHiamax - Tinax
XXNBOT NpupoaMm.

Man. 25. MpoaykTn xapyyBaHHA (a)
Ta npegmMmeTu nobyTty (6) MICTATb HeopraHiyHi peyoBUHU



Maui. 26. Tina 3 opraHiyHMX PeyoBUH, AIKi CTBOpWUNA N0AMHA

PeyoBuHU, [0 CKnagy AKUX He BXOAATb aTtoMu Kap6oHy,
HanexaTb [0 HeopraHiyHux, fK-OT: BOAA, KMWCEHb, 3ani3o.
Xo4a feski pevyoBuMHU, AKI MICTATb aTomn Kap6oHy, BifHO-
CATb TEX [0 HeopraHivyHux. lpuknagamm € BYTNEKUCNIA
ras, MMTHa cofa Ta e KiJibKa pevyoBuH.

Ha mantoHky 25 T 6ayuw npuknagnm BupobiB 3 Heopra-
HIYHMX PEYOBMH. ¥YCi Tifla NpUpoaM, 3a BUHATKOM TipCbKUX
nopig, MoBiTPA i BOAM, CKNaAaTbCA 3 OPraHivyHUX PeyvyoBUH.
Cepef, HUX Hailbinbwe BYrneBogiB (Hanpukniag, rHOKO3N
I caxaposu), Xupis (Hanpuknag, onii), 6inkis (Hanpuknag,
BINOK Kypadvoro fnug).

bBarato opraHi4yHMX PevyoBWUH NKOAMHA CTBOpWUIA cama, Ha-
npuknag naacrmacu, rymy, nosietusieH. BoHM LUMPOKO BUKO-
PUCTOBYIOTHCA B MalUMHO- Ta NiTakobyAyBaHHI, Nig yac cno-
PY[KeHHS OyfiBenb i MOCTIB, & TaKOX Yy nobyTi (man. 26).

Macymku

£ PeuoBuWHW NoAiNAKTL Ha NPOCTi i cknagHi. MpocTi peyoBUHN YTBOPHOKOTHLCA 3
aToMiB 04HOro XiMmiyHoro enemeHta. CknaZHi peyoBUHN YTBOPIOKOTLCA 3 ato-
MIB PI3HUX XiMIYHUX €/IEMEHTIB.

£ OpHieto 3 knacudikayii pe4oBUH € Nogjin ix Ha opraHivyHi Ta HeopraHivHi. Op-
raHiyHi peyoBMHN 06OB’A3KOBO MICTATL atoMu KapboHy.

£ Binkn, Xnpu, BYr1€BOAUN - XUTTEBO HEOOXigHI MOANHI OpraHivyHi PeYOBUHMN.
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4 CTopiHKa npupogoaociigHuKa

Hanmwwn Hasem 4-5 Tin, wo tebe oTouyoTb. 3'Acyii 3a 4ONOMOrOK Pi3HMX
xepen iHopmalii, 3 AKX pevyoBuH (OpraHiyHUX 4M HeopraHiyHUX) BOHMU
YTBOpPEHi. Pe3ynbTatv A0CNig)XEeHHA 3anuiin B 30LUNT.

CTopiHKa epyauTa

Be3 atomiB Kap60oHY He iCHYE XXOAHOT opraHiuyHoi pevoBuHKU. Tak, atomun Kap-
60HY pa3om 3 atomamm igporeHy i OKCUreHy BXoAATb A0 Cknagy opraHivyHoi
peyoBuHM LYKpy, abo caxaposu. Mpuyomy 1 monekyna caxaposu cknaga-
eTbecA 3 45 atomiB. Cepef, HUXx 12 atomis KapboHy, 22 atomu ligporeHy Ta
11 aTomiB OkcureHy. Y Tomy, WO B cknafi Uykpy MicTaTbca atomu KapboHy,
NepekoHyE NPUropaHHs LyKPOBOro cmpony. Kaptonns un M’saco, npuroparuu,
TaKoX 06BYrNI0IOTLCSA, HabyBakUM HOPHOro Konbopy. Lie € AOka30M HasiBHOC-
Ti KapboHy B ckfiafi opraHiyHUX pevyoBUH NPOAYKTIB XapuyBaHHS.

MepeBip CBOI 3HAHHA

. Aki pevyoBMHN Ha3MBalOTbL NPOCTMMNU? HaBeaun npukiagu.

. §IKi pe4yoBUHN Ha3MBalTb CkIagHUMN? Haseaun npukiagw.

. MoacHuW, yomy cknagHuUX pevyoBuH BinbLue, HX NPOCTUX.

. HaBegu npuknagu opraHiyHux i HeopraHiyHMX pevyoBuH. Ynm Bigpi3HAOTHCA
Ui peyoBuHU?

5*. Migrotyidi ycHe MOBIAOMSIEHHA NPO SKYCb pPe4voBuWHy, ii BNacTMBOCTI Ta

3aCTOCYBaHHs.

A WN P

§ 8. TOHATTA MNMPO YACTI PEHOBNHW TA CYMILUI

Kpim noginy peyoBuH Ha NpoCTi Ta CKAagHi, X NO4INAKTb
e Ha YNCTI PevoBuHM | cymiwi (man. 27).

* UM yncTa pevyoBmHa BIgPI3HAETHCA Bif CyMmilli

PeyoBrHY, WO He MICTUTb AOMILWIOK IHLWMWX PEYOBUH, Ha-
31Bal0Tb YNCTOK. Y Hill MICTATbLCA NULWE Ti YaCTUHKK (MO-
NeKynn, atoMu), 3 AKUX BOHA YTBOPMAAcs, a IHWMX YacTu-
HOK OyTn He moxe (man. 27, a, 6). HAkum 6w crnocobom He
OflepXXyBa/si YNCTY pPeyoBUHY, e 6 y npupofi BoHa He nepe-
byBana, cknaf i NUWAETbLCA HE3MIHHMM, CTa/INM.

Cnif 3a3HayvYnUTK, WO abCONOTHO YNCTUX PEUYOBUH He ICHYE.
Y KO>KHiil pe4yoBUVHI € NeBHa KinbKiCTb 4OMIWOK. Hanpuknag,
TN [06pe 3HAELW TaKy pPevyoBUHY, AK KYXOHHa cifib. Lle TBepaa
peyoBKHa 6I/IOro KONbOpy, COMOHA Ha CMakK, PO3YMHHA Y BOAI.
KyxoHHa cinb, AKY MW Kynyemo B MarasuHi, npofaeTbCH



Man. 27. Cxema yTBOPEHHS cyMilli (B) i3 UNCTUX peyoBUH (a, 6)

y nadkax 3 Hagnucamu «Cinb ekcTpa» Ta «Kam’dHa Cifib»
(man. 28). [ocTaTHbO NOrASAHYTU Ha BMICT KOXXHOI Ci/IbHUY-
Kn, Wwo6 Bi,qpa3y X CKasaTu, WO B KaM’aHIin coni JOMILIOK
Ginbie. | Le ,EI,II/ICHO TaK, 60 eKCTpy [00yBaloTb 40AATKOBUM
OYULLEHHAM KaM’aHOi CO/i Bif AOMILIOK IHLIWX PEYOBUH.
[MpoTe NOBHICTHO NO36YTUCA IHLWMX PEYOBMH YCe OAHO He BAa-
ETbCH.

Y npupoai Ta nobyTi 3HAYHO Oifiblle CyMillein, aHK Ymnc-
TUX PeyoBuMH. TOBITPA, FPYHT, rpaHiT, MOpCbKa BOAa - Yce
e NpUKIagn NpupoaHUX Cymillei.

e AK NpUroTyBaTu CymiLl

3MillyBaHHAM [BOX YW 6ifblle UYMCTUX PEYOBMH MOXKHA
NpuroTysatn 6yab-sKy Cymiw (Man. 29). Po3rnsHemo npu-
KNaj NpUroTyBaHHA CyMIWi LyKpY i 3a1i3HUX OWYPOK. Lly-
Kop 6inoro Konbopy i Ao6pe PO3UMHSETHCA Y BOAi. 3ani3o B
MOPOLLUKY TEMHO-CIPOro Konbopy, i, HaneBHO, TW 3HAELL, LU0
BOHO Ma€ BNacCTUBICTb MPUTATYBATUCS MarHiToOM.
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Man. 29. Jocnig 3 po3fisieHHsa cyMmiwi uykpy i 3ani3a

3MiLLIAEMO MO OAHIA YaHI NOXL iKY | 3a/i3HNX OLLYPOK.
Bigrenep ue Gyde cymil LyKpy i 3anisa. ¥ Uiii cymiwi € more-
Kyu Uykpy i atomu ®epymy. MoxHa 6patv pisHi KisbKOCTi
OAHIEl Ta iHLWIOT peyoBMH. Y Oy/Ab-skomy pasi Le Gyae CymiL
LyKpy i 3anisa. [lo iXHLOTO CKNagy BXOAUTUMYTb OAHI i Ti cami
CKNafoBi YaCTUHKN 060X PEYOBMH, X0Ya i B Pi3HIl KiNbKOCTI.

* Yn 36epiraloTb pe4oBUHM CBOT BaCTUBOCTI

y CKnagi cymiwi

LLlo6 3’acyBaTtu, un 36epiratoTb pevyoBMHU CBOI BNacTMBOC-
TI y CKNagi cymilli, BAKOHAeEMO LOCNIS.

fdocnig. Cymiw uykpy i 3ani3HUX OLWYPOK BUCUMIEMO
Ha apkyw nanepy (man. 29). lNigHecemo A0 CyMilUi MarHir.
3ani3Hi OWYPKM NPUTATHYTHCA 4O MArHity, a LyKop 3anu-
WNTbCA Ha nanepi. | My 3HOBY nobaynmo Koro 6inun Ko-
nip. 3aniso B cknagi cymili He BTPaTWIO CBOE BNACTMBOCTI
NpUTAryBaTMCA [0 MarHiTy. LlyKop Takox 36epir cBiin 6innia
Konip i TBepAniA arperatHuin ctaH. NMomictMmo LyKop Yy no-
CYAVHY 3 BOLO. BiH JOCKTb WBMAKO PO3UMHUTLCA. TOX | Ud
BNIACTUBICTb LyKpy 36epernacs.

Tak 3a fgonomoroto Aocnify My 3’acyBanu, WO B CKnagi
Cymili Lykop i 3aniso 36epern|/| CBOI BnactmeocTi. OTxe, VY
cknagi 6yab-aKux Cymilleil peyoBnHK 36epiratoTb CBOT Biac-
TUWBOCTI.

e BUKOPUCTaAHHA CyMiLLei

JllofnHa LWMPOKO BUKOPUCTOBYE CYMIiLLi B NOBCAKAEHHOMY
XUTTI. Tak, 418 PeMOHTY NPUMILLEHb FOTYHOTb CYMill LieMeH-
Ty i MiCKY. Y BUPOGHULTBI CKNa BUKOPUCTOBYHOTb CyMill ric-



Ky, coau i Kpengu. TTirynkv € Cymilllt0 pPevyoBMHU 3 JiKY-
Ba/lbHUMU BlaCTUBOCTAMM 1 pPevyOBMHM-HANOBHIOBaYa. Hanii
Yyal —ie CyMmill, BUroTOB/IEHA 3 BOAMW, LYKPY W pPeyvyoBUH, WO
Haginwnn y Boay 3 IMCTKIB Yalo B pe3y/nbTaTi MOoro 3aBapio-
BaHHA. [0 peuyi, Cyn 4n KOMMOT —Lile TaKOX CyMmiLLi.

X

(e)lNe)]

o O

(o)}

MACYMKN

Uncta peyoBmHa - peyoBUHA, LLO HE MICTUTb AOMILLIOK iHLLIMX PEYOBUH.
Cymiwi cknagaTbCs 3 KiIbKOX YACTUX PEYOBUH, CKIag Cymilel mMoxe 6yTu
Pi3HUM.

Y cknagi cymiwi peyoBuHN 36epiratoTb CBOT BNaCTUBOCTI.

Cymiwi MoxyTb nepebysaTu B TBEpPAOMY, PiAKOMY Ta ra3yBaToMy arperaTHux
cTaHax.

ICHYIOTE NPUPOAHI CyMiLli Ta WTY4YHi, AKi CTBOpWAa N4NHA.

CTOpiHKa npupoaoaocigHuKa

BukoHai yaoma gocnig. Bnnve TemnepaTtypu Ha PO3UMHHICTb MOBITPS
Y Bogi.
[na pocnigy T06i 3HaQ061ATLCA CKAsHA NOcyAuHa i XonogHa Boga.

Habepu xonogHoi BOAM B MPO30pPY MNOCYAWMHY, Hanpuknag CKASAHKY, i no-
cTaB Ti Ha COHUi un B Tensiomy Micui. CnocTtepirai, ik yepes geskuii yac
Ha BHYTPIWHIA CTiHUI NOCYAMHW 3'ABASAKTLCA MyxXupui. TX goBoni 6araTto,
i BOHW TyCcTO po3TalwloBaHi. Lle nyxupui nosiTpsa, Wwo nepebyBasio B CyMiLli
3 BOAOM0, @ Nif Yac HarpiBaHHsA 4aCcTKOBO BUAINUMIOCS.

Y pesynbTarti gocnigy Baanocs 3'acyBaTty, WO B XONO0A4HIA BOAI MOBITPSA A40-
6pe po3umHAeTbeA. Mg yac HarpiBaHHa Temnepartypa BOAW NiABULLYETb-
CA, & PO3YMHHICTb NOBITPSA B Hill 3MEHLWIYETLCA | BOHO MOYMHAE BUAINATUCA
y BUrNAA4I NyXunpuis.

OTxe, Uei gocnifg AOBOAUTL, WO TemnepaTtypa BM/JMBAE Ha PO3YMHHICTb
NnoBiTPA y BOAi.

CTopiHKa epyanTa

YMmicT rasis, WO BXOAATb A0 CKafy NOBITPSA, ke NauMHa BAMXAE, | NOo-
BiTpA, AKe BOHA BUAMXaE, iCTOTHO BiApi3HAETbCA. MU AMXAEMO NOBITPAM,
y 100 n gakoro mictutbca npubnansHo 21 n kucHio, 0,03 n1 Byrnekucnoro
rasy i 79 n asoTy. Y noBiTpi, WO BUAWXAEMO, BMICT rasiB iHWWA: KUCHIO
B HbOMYy BXe 61m3bko 16 n, Byrnekucnoro rasy - 5,03 n, azoty - 79 n.
AK 6aunLl, BMICT KMCHIO 3MEHLUYETLCA, a30Ty 3a/MWAETLCA HE3MIHHUM,
a BMICT BYI/IeKMC/I0ro rasy 36isblwyeTbcsa y 167 pasis!

36iNbLLIEeHHA BMICTY BYI/1€KAC/I0r0 rasy B MOBITPi HEraTMBHO NO3HaAYa€eThHCA
Ha camonouyTTi ntogeii. OCcb HOMY Tak BaX/IMBO NPOBITPIOBATU NPUMILLEH-
HA B LWWKOAI Ta BAOMa.



MepeBip CBOI 3HAHHSA

1. [ali BU3HAYEHHS YNCTOT pevoBMHN. HaBean npuknagmn YNCTUX PEYOBUH.

2. Wo Tv 3Haew npo cknag i BNacTMBOCTI cymiwein? Bignosigb intocTpyi
npuknagamm.

3. Y akux arperatHux cTaHax Cymiwi TpanisaTbca B npupogi? Bignosigb npo-
itoCTpyli Npuknagamu.

4*. Hasegu sikomora 6inblie npuknagis cymilleii, 40 Ckiagy SKux BXOAWUTb BOAA.

§9. CMNOCOBW PO3AINIEHHSA CYMILLEW

71K MW BXe 3’ACyBann, KOXHa peyoBMHA B CKNafi CymiLli
3bepirae cBoi BNactmeoCTI. Lle fla€ 3MOry pO3AiNATU CyMmiLLi
Ha oKpeMmi pe4oBUHU. LLL0G o3HalloMuUTMCA 3i cnocobamu pos-
[INEHHS CyMilleid, BUKOHAEMO AOCNIAMN.
*Po3gineHHsA cymiwi Kpegn i BOAW BiACTOHOBAHHAM

[ocnig 1. Mpurotyemo cymiw Kpeingmn 1 sogn. Ona ubo-
ro Ha AHO MPO30pOi MOCYAWHW MOMICTUMO 1 CTOMOBY NOXKY
MOPOLLKY Kperau, no CKAsHiA nanuyli AoAamo NiBCKASAHKY
BOAW | MepemilaemMo. YTBOpUTLCA Cymill 6inoro Konbopy,
fKa, NOCTOABLUM KifibKa XBUIUH, PO3AINNTLCA Ha ABa LIapw.
LLlap kpengn ocafe Ha AHO, a Wwap BoAM nepebysatvme Hag,
HUM. Take BifbOYyBaeTbCA TOMY, WO Kpeinga y BOAI He po3uu-
HAETLCA 1 Baxkya 3a Bogy. O6epexXHO 31MBLIM BOAY, MU PO3-
AINMMO Lo cymiw. Takuin cnocibé po3gineHHs cymillen fgicTas
Ha3By BigcTotBaHHA (Man. 30).



e Po3gineHHa cymiwi Kpenhan i Bognm inbTpyBaHHAM
[MpoTe MOBHICTIO PO3JINNTU CyMmill Kpenau i Bogn 3a [o-
MOMOrot0 BifJICTOOBaHHA He BAAETLCHA. SK AOCATTU MOBHILIOIO
PO3AINEHHA CyMILI LyX peYoBMH? BrKoHaemMo focnig,
focnig 2. Cylvum ervlp,vl | BOAWM MpPOMYyCTMMO KPpi3b
(iNbTP - WiNbHWUIA MaTepian 3i cnewuiasibHOro narnepy Yn TKaHu-
HW. My no6aymmo, WO BoAa MPOHUKAE Yepe3 PiNbTPp Y nocyau-
Hy-Npuitmay, a Kpeinga 3annwaetbca Ha inbTpi (man. 31). Liei
Croci6 po3aiNeHHs cymillein ficTaB Ha3By (0ifib T PyBaHHS.
®inbTPN BUTOTOBANAOTH 3i CreLiaibHOro nanepy, AKMM Tak
| Ha3MBaETbCA - (INbTPYBaSIbHUIA, YN TKAHWUH PI3HOT LW, iNb-
HOCTI. ®PiNbTPOM MOXe OyTW Liap YMCTOro Mnicky abo BaTw.
[o pedyi, y MicTaX Ha BOAOOYMCHUX CTaHLIAX 3aCTOCOBYHOTb
niwaHi inbTpy. TOBLYMHA Wapy Micky B HUX focsrae 1 m.
Ak 6a41MMo, BifCTOIOBAHHAM i (iNbTPyBaHHAM MOXHa pO3-
AINMUTU CYMIL BOAW | HEPO3UYMHHOT B Hill PEUYOBUHN.

» Po3gifieHHA cymilli KYXOHHOT coni i Boau

BMNapHOBaHHAM

Tn 3HaewW, WO KYXOHHA Cinb Y BOAI A06pe PO3UYMHAETHLCA.
Taky CyMmill peyoBWH BIACTOKOBaHHAM PO3AIINTA He MOXKHA.
A UM BOACTLCS Lie 3p00UTU (iNbTPyBaHHAM? BrKOHAEMO fOCHif.

Jocnip 3. TponycTumo CYMiLl BOAM | KYyXOHHOI coni
Kpi3b naneposuin ¢inbTp. Mu nobaummo, Wo cifib Ha QinbTpi
He 3anuuunniacs.

OTxe, AKLW,0 pevyoBMHa J0Ope PO3UMHAETLCA Y BOAI, TO Bij-
CTOIOBAHHA | (INbTPYyBaHHA He MIAXOAATb ANA PO3LiIJEeHHSA

Man. 31. ®inbTpyBaHHA
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Man. 32. BupAineHHs coni 3 po34nMHy BUNaprOBaHHAM

Takol cymiwi. Ons UbOro iCHye iHWMA cnocibé - Bunapto-
BaHHA.

focnig 4. KanHemMo HeBenNKY KinbKiCTb CyMmilli BOAu

| KYXOHHOT COMi Ha CK/M0 i NOYHEMO HarpiBaTu MOro A0TH,
[LOKWN BCA BOAAa He BuUnapyetbcd. [licna Toro AK Boga Buna-
PYETbCA, Ha CKNi 3a/UWINTLCA nasmMa 6inoro Konbopy. Lle
| € KyXOHHa Cifib. 3a AOMOMOrot0 BUMaptOBaHHA MU PO34inu-
NN CyMiLW BOAW | KyxXOHHOT coni (Man. 32).

Tenep TV 3HAEW, WO ICHYHOTb Pi3Hi CMOCOOW PO3L4iNEHHA

CyMilLei: BIACTOHOBaHHSA, PiNbTPyBaHHA, BMMapPOBaHHS.

=0O=c

=

Migcymku

Po3aineHHs cymiwli - ue BUAINEHHS 3 HET UNCTUX PEeYOBUH.

Ulo6 pos3ginmtn cymiw, HeobXigHO 3HATW BNACTMBOCTI PEYOBUWH, SKi BXOLATb
0o Ti cknagy.

ICHYIOTb pi3Hi CNOCO6M PO34iNEHHS CyMilleid, 30Kpema BiACTOWBaHHSA, (inb-
TPyBaHHSA, BUMapOBaHHS.

CTopiHKka npupogoaociigHuKa

MpakTu4yHe 3aHATTA. Po3gineHHs cymiwi inbTpyBaHHAM.
MeTa: HaBuMTUCA PO3AINATU CyMill (PiNbTPYBaAHHAM.

O6nagHaHHA Ta PeyvYoBUHU: QUIIbLTPU, MINAKKA, CKNAHI NaSTNYKKA, XIMIYHI
cTakaHu, Boja, MiCoK.

MpwvroTyin cymiw i3 Bogn Ta MiCKy, CKOPUCTaBLUMCb BUOAHWM NOCYAOM i na-
NINYKOK [/1 nepemiwyBaHHA. [OTyH4YM CyMilw, creplly NOMICTU B XIMIYHWIA
CTakaH nicok, a NOTiM Mo nanuyui nuii Body. Bctas y niliky ¢inbTp, 3nerka
3MO4YM 0ro BOAOK, TOAI BiH LWiSIbHO NpuannHe o ckna. Mepenwii BMICT cTa-
KaHa B Niliky 3 doisibTpoM. CrocTtepirait 3a inbTpyBaHHAM. PesynbTatu cno-
CTepexeHb onuLIN B pO60YOMY 30LLMTI.

JoTpumyiica npasun 6e3ne4HOro BUKOPUCTaHHS XiMIYHOIO nocyay, 3 SKMMu
03HaNOMUTb y4nTeNb.



v CTopiHKa epyauTta

Tn BXe 3Haew crnocobw BUAINEHHSA i3 CyMilWli TBepAUX | pPioKUX PEeyYOBUH.
A AK po34inAlTe CyMill rasonofibHUX pevyoBuH? PO3rnsgHEMO Ue Ha npu-
Knagi nosiTps.

OTxe, a30T i KUCeHb, AKMX HaNbinbLIe y cknagi NoBiTps, NoAibHi 3a isnyHu-
MW BNIACTUBOCTAMU. BOHM MOraHo po3vnMHAIOTLCA Y BOAi, HE MatTb KONbOPY
i 3anaxy. O6uasa rasu yTBOPKOKTb HaCTIIbKA O4HOPIAHY CyMill, WO BiACTO-
IOBAHHAM YN (PiNIbTPYBAHHAM iX HE MOXHa po34iiMuTh. TOMy a30T i KACEHb
BUAINAOTL 3 MOBITPA 3a A0MNOMOro BuMapioBaHHA. CnoyaTky NosiTps nepe-
BOAATb Y PigKWii CTaH, OXOSI0M4XKYHOUM Oro A0 AyXe HWU3bKOI TemnepaTypu
(6nmn3bko -200 °C), a noTiM MigaalnTb BUNApoBaHHIO. lMepwum BMNapoBy-
€TbCA a30T, a MicNsA HbOro - KnceHb. KoxeH ras 36mnpatoTb y 6a/10HN OKPeEMO
i BAKOPUCTOBYIOTb 3a MPU3HAYEHHSAM.

MepeBip CBOI 3HAHHA

1. HasBu cnoco6u po3gineHHs cymilweii, ki Tn 3HaeL.

. flke 06nagHaHHA NOTPiGHE ANA NPoBeAEHHS (PiNbTPyBaHHA?

3. Akum crnocobom - iNbTPYBaHHAM, BUNAPIOBAHHAM UM BiSCTOKBAHHAM -
MOXHa PO34iI/INTN CyMill LyKpPY /i BOAW?

4*. Momipkyii, SkuMun cnocobamu i B AKili NOCAIfOBHOCTI MOXHA POAINMUTA CyMiLL
KYXOHHOI COJli, KPOXMaJsIo i 3ai3HNX OLLUYPOK.

N

Monpautoiite B rpynax

-~

AK goBecTW, WO rasoBaHa MiHepasibHa BOAa - CyMill BOAM 1i PO3YMHEHUX
Y Hili TBEpAMX i rasyBaTtMx PpeyvoBUMH? Y cknafi Manux rpyn nomipkyiTte,
AKUIA eKcnepuMeHT NOTpibHO npoBecTu, WO6 ogepXxaty BignoBigb Ha ue
3anuTaHHs.

§10. ABULWA TMPNPOAN. ®I3NYHI ABULLA,
IXHA PISBHOMAHITHICTb

Yce, WO cTBOpUNa npupoga abo NAanHa, y4eHi HasuMBa-
IOTb PISUYHUMK Tinamn. 3 NANHOM Yacy Tifla 3MIHIOHTbLCS.
Hanpuknag, 3 ManeHbKOro »Konyas BUPOCTaE MOTYTHI ayo.
3 1ioro ctoBbypa CTONAP BUrOTOBASE Me6Ni. TOHYap 3 rnMHK
pobutb nocyg. Mig gieto BiTPY, BOAU | COHAYHUX MPOMEHIB
PYyMHYOTbCA ropn. BogsHa napa, wo nepebysae B MoBIiTpI,
MOBEPTAETLCA HA 3eM/K0 Y BUTNALI AOWY Ta CHIry. | Takux
NPUKNagiB MOXHa HaBOAMTM Ay>XKe bararo.



Man. 33. PicT i po3BUTOK POCAIMHK - nNpuknag 6i0N0rivyHOro ssulLa

*CBIT aBULY,

3MiHK, WO BifOyBaKOTLCA 3 TiNaMu, AiCTasv Ha3By ABULLA.
PO3pi3HAOTL 6ioN0riyHi, isunyHi, XiMiyHI Ta AeaKi iHLWi ABuLLa.

[o 6ionoriuHmMX sBULL Hanexatb ABULLA B XMWBI Np1po-
Ai, Hanpuknag TypboTa NPo HOBOHAPOKEHNX MansT, Npunit
NTaxiB HaBecHi, 06’ef{HaHHs BOBKIB Yy 3rpalo, PO3MHOXEHHS,
PICT | PO3BUTOK opraHiamie (man. 33).

@ i3n4yHUM aBULLAM BNACTUBI 3MIHW arperatHoOro CTaHy
PeYOBUHU, PO3MIPIB | (hOPMU Tifla, NMOMOXKEHHSA TiN OfHe BiA-
HOCHO ofHoro. Mpu LbOMY HOBI PEYOBUHM HE YTBOPHOKOTLCA.

[MepeTBOpPEHHSA BOAM Ha Nifg Ta iT BUNapoBYBaHHA, BUITOTOB-
NEHHS 3 rpaHiTy nam’aTHMKA, NOAPIOHEHHS LYKPY Ha LyKpo-
BY MyApYy - Yyce ue npuknagn isnyHnx asuly. BoHu pyxe
Pi3HI, NpOTe Nif Yac HUX XXO[HA pPevyoBMHA He 3pYyiHYyBanacs
| HOBI pevyoBUHM He yTBOpUANCA (man. 34).

Ha BigMiHY Big isv4HUX ABULY, Mif Yac XIMIYHUX ABULL
O[HI pe4yoBUHM NEPeTBOPIOKOTLCA Ha IHWI. Hanpuknag, apoBsa
B 6aratTi MepeTBOPUANCA Ha KYMKY Morneny, Ha 3ani3HOMY
NaHUIry yTeopunacs ipxa, COHALWHKUKOBY 0/it0 NMepeTBopu-
nn Ha maprapuH (man. 35).

Y Npupoai OAHI ABULLLA CYNPOBOAXKYHOTHCA HWKUMUK. TpKn-
MipOM, PICT opraHiamy € 6ionoriyHum ssuwem. poTe BOHO
CYNPOBOMKYETLCA (I3UUYHUM ABULLEM - 30iNbLUEHHAM NiHIN-



Man. 34. ®i3nuHi asuwa

HUX po3MmipiB Tina. LLLo6 pocTn, opraHiamu MarOTb XUBUTU-
Csl, & OTXKe, Mif 4ac pocTy B OpraHismax BifOyBatoTbCs i Xi-
MiYHI sBuwa. LWe npuknag: ximiyHe fBULLEe TOPiHHSA cynpo-
BOMKYETLCA BUAINIEHHAM CBiTNa | Tenna, AKi € Qi3NYHUMHK
ABMLLAMMN.

* [10BTOPIOBAHICTb ABULL; Y NPUPOAI

fiBMLia NPUPOAM 4ac Bif 4Yacy 3MIHIOIOTb OfHE OZAHOro,
TO6TO 34aTHI Yeprysatucs abo nosToproBaTUCA. 3 MOYATKOBOI
LLUKONM TW 3HAELL MPO YepryBaHHA Mip POKy, AHA | Houi. [Mo-

BTOPIOIOTLCA KONbOPW BECENKW, He3asieXXHOo Bif TOro, y AKO-
My MicLi HaLloT naaHeTu BOHa 3’ABMacs.

Man. 35. XimivHi gBuLLa
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Man. 36. MNMoBTOpOBaHICTbL BI0MIONYHMX ABULL, - OCHOBA XWUTTA Ha 3eMni

Y CBIiTi XXUBOT NpUpoOAM TaKOX 6arato npuknagis mnoeTo-
proBaHUX ABUL,. 3 AUTMHYaTaMu BifOyBatOTbCA Ti cami 6io-
NOTIYHI fBULILA, WO i 3 6aTbkamu (Man. 36). BoHu Hapogxy-
IOTbCA, POCTYTb, PO3BMBAOTLHCHA, XXUBNATLCHA, 3aULWIAKTb
MOTOMCTBO, TMHYTb. 3aBASAKW TaKiil MOBTOPHOBAHOCTI SABULLY
ICHY€E XXUTTA Ha 3emi.

* AK MOXHa onucyBsaTin ABuLa

LLlo6 TBOI CNOCTEpPeXeHHs1 3a SABULLAMW B npupoai 6ynu
BNOPAAKOBAHMMMN, TX CNij ONMCyBaTy 3a NEBHUM niaHoM. [ns
LIbOro CNijg BU3HAYNTU MeTy CMOCTEPEXEHHSA | (PIKCyBaTK nepe-
6ir nogi. Hanpuknag, 3miHK, WO BiAbyBatOTbCA.
3MmiHa opmu Tina.
3MiHa MIHINHKUX PO3MIpiB.
3MiHa Ko/bopy.
3MmiHa 3anaxy.
3MiHa arperatHoro cTaHy.
3MiHa MOJIOXKEHHA Tina.

UW 3HUKNM OfHI PEYOBMHW | YN YTBOPUANUCA IHLWI?

* PI3HOMaHITHICTb (Di3NUYHNX ABULY,

O3HaroMcs 3a MaJitoHKOM 37 3 Ha3Bamu OCHOBHUX (hi3nuy-
HUX ABULL,.

fABMLla, WO NOB’A3aHI 3 PyXOM Tif, Ha3MBaKTb MexaHiy-
HAMK. T1pn UbOMY Tina 3MiHIOKTb CBOE MOMOXEHHS BI4HOCHO
IHWKX Tin. Hanpuknag, noniT nraxa, pyx asTomobingd, na-
AIHHA Kpanenb goLly.

Tennosi ABuLLa MOB’A3aHI 3 HarpiBaHHAM | OXONOLXKEH-
HaM Tin. MNpuknagoMm TensjoBUX ABUL, € HAarpiBaHHA BfEHb
| OXONOMXKEeHHA BHOYI MOBEPXHi 3eMii.

NG RWNE



Man. 37. Pi3HOMaHITHICTb (Pi3NYHUX ABULL,

[10 3BYKOBUX ABMLL Hanexatb SBMULLA, NOB’A3aHi 3 BUHUK-
HEHHAM | MOLWMPEHHsM 3BYKY. CMiB NTaLKK, [3MKYaHHS
Kpunewb Komapa, rypkiT rpomy - ue 3ByKu. Ix mMu cnpuiima-
EMO BYXOM 3aBAAKWN KOMMBAHHIKO NOBITPS.

CBiT/OBI ABMLLA MOB’A3aHI 3 MOLINPEHHAM CBIT/I0BUX
npomeHiB. CBITNI0 BMMpPOMiHIOIOTL COHLUe, 6/1MCKaBKa, YBIiM-
KHeHa efleKTpuyHa namnoyka, nasaroya csivyka TOLLO.

MarHiTHI fBula - Ue ABULWA NPUTATYBaHHA TiN MarHi-
TOM. Hanpuknag, nokasu CTPiNKKM Komnaca, NpuTAryBaHHA
MarHiToOM 3ani3HMX LBAXIB.

ABuLla, 3yMOB/NEHI efleKTpu3aliero Tifl, HasMBalThb enek-
TPUYHUMU. 3aBAAKM TM Mnpautoe barato cyyacHMX MobyTo-
BUX | OCBITNHOBaNIbHUX Npunagis (Xono4uNbLHUK, NUIococ,
nocTpy Towo). HaBiTb MOOINbHMIA Tened)oH TM He 3MOXeLl
3apagmMTn 6e3 eNneKTPUYHOIo SIBULLLA.

[oknagHiwe npo 0co6/iMBOCTI (hi3MYHUX ABULL TW Ai3Ha-
ELICA B HACTYMHUX Maparpagax.

Macymku

Byab-sKi 3MiHK, WO BiAGYBalOTLCA Y NPUPOAi, HA3UBalOTb ABULLAMN.
Po3pi3HA0TL 6ioNorivHi, gisnyHi Ta XiMidHi ABuMLa.

BionoriyHi ABULLLA € OCHOBOK XUTTELIANIBHOCTI OpraHi3mis.

Mig yac isanyHuX sBMLW, He BiAOYBAETLCA NEPETBOPEHHSA OA4HMX PEYOBUH Ha
iHWI, a nig yac XiMiYHUX - 3 OHUX PEYOBWH YTBOPKKTHCA iHLUI.

fBMLLa NpUPOaAM ONWUCYIOTb 38 NEBHUM MIaHOM.

Y npupogi 6arato fBuL, 3MIHIOIOTb OAHE OAHOro, 34aTHi YepryBaTucs, NoBTO-
ptoBatucs.

th th th th

th th
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Man. 38. MpasunbHa (a) i HenpasunbHa (6) nosefiHka
Ha BiZKPWTI/A MiCLUEBOCTI Mig Yac rposm

CTopiHKa epyauTa

EnekTpuyHi asuwa TpannaiTbed i B npupogi. Mig yac rposyv mMoxHa cno-
cTepiratn 65mMckaBky. BoHa € pi3HOBMAOM MOTYXHOFO e1eKTPUYHOro CTpy-
My. 3BigKkn 6epyTbCA 3apALKeHi YHACTMHKM, WO CNPUUYUHAIOTL 6/11MCKaBKy?
Mpo3n 34e6inbWworo 6yBakwTb Y/ITKY UM Mi3HbOI BECHW, KOMU Tensje MoBi-
TPA NifAHIMAETbCA BMCOKO Bropy. BHacnifok TepTtsa B XMapax Lwapis nosiTps
i KpannvH BOAWM BOHM enekTpu3yloTbes. [ig yac rpo3u HaenekTpusoBaHi
XMapu MOXyTb 36/IM3UTUCA HACTI/IbKM, WO Bif LbOr0 BUHUKAE €/IEKTPUUHE
ABuULLe - 6/MCKaBKa. BoHa cynpoBOAXYETbCSA TYYHUM 3BYKOM - TPOMOM.
Mig yac rpo3u 6McKkaBKa TakoX MOXEe BUHUKHYTM MK XMapor Ta 3eM/ielo.
Lle gy>xe He6e3ne4yHo, 60 Big 6/IMCKaBKM TPaANISAOTLCA NOXEXI i ypaXkeHHs
nopei.

Tomy nig yac rposu NoTpibHO AOTPUMYBATUCA MEBHMUX NPaBW/ NOBEMIHKN:
YHUKaATW KOHTaKTy 3 mMeTasieBUMU Tinamu. AKWO rposa 3actana Ttebe Ha
BiZKPWTIlA MiCLLEBOCTI, NOTPIGHO CiCTM Ha 3eMJIt0 | NepedekaTu 1i. Ha mantoH-
Ky 38 npaBW/IbHO BYMHMB TOI X/10NYMK, AKUIA 3aX0BaBCA Y 3ar1nbuHy B 3eM-
Ni, a He cTaBs nif NOOANHOKUM AEePEBOM.

o6 3ano6irtu BAyYaHHIO 6/1MCKaBKKN, Ha ByAMHKKL 1A iHWI CNOpyAn BCTaHOB-
NOITb 6/1MCKaBKOBIABOAMN.



MepeBip CBOI 3HAHHA

. Ha3Bu ocHOBHI fBuLa npupoau.
Hasegu npuknagun 6i0M0riYHUX ABULL,.
Uum pisnyHi aBuLLa BiAPI3HATLCA Bif, XiMIYHUX?
Posnoginn siBMwa B HaBegeHOMY Mnepesiky Ha 6iosorivHi, iduyHi, XiMidHi:
KOTUTbCSA MY, BUCKUXAE BiNIM3HA, NIMBE Kadka, ropuTk CBiYKa, LiBITe 6apBiHOK,
rPMMWUTBL FPiIM, CKMCAE MOJIOKO, NPOPOCTAE HACIHUHA.

5. HaBegn npuknagn: a) fABWLL, NPUPOAM, MOB’A3aHUX 3i 3MIHOK Ce30HiB;

0) ABULY, NPUPOAM, L0 NOBTOPHOKTHLCS.

6. * 3a HaBegeHVMM Yy naparpacpi nnaHom cknagu B 30WWUTI ONUC BUTOTOBJ/IEHHSA
i 3anycky nanepoBoro siTaka.

PwON PR

§ 11. MEXAHIYHI | TEMJIOBI ®13YHI ABUNLA

mlllo Take MexaHiYHi fBMLLA | MeXaHIYHUI pyX

ABulla, MoBA3aHI 3 pyxom Tif, - Ue MexaHiuHi ABmwa,
a 3MiHa MOMOXeHHA O4HOro Tina BIAHOCHO IHLIOrO AicTana Ha-
3By MeXaHIYHnI pyX.

Ha MantoHKy 39 300paXKeHO MexaHiuHi fBullia: MnoB3e ry-
CeHunLA, nagae CHIr, Teye piyka, KOTUTLCA MAY, NETUTb MTax,
MUYMTb aBTOMOOINb, 3M1iTAE pakeTa. Pyxatouuchb, yCi BOHU 3Mi-
HIOKOTb CBOE MOJSIOXEHHSA BIAHOCHO IHLUINX Tif.

MexaHIYHNIn pyX OMUCYHOTb 3a [OMOMOrOK TakKMX Xapak-
TEPUCTUK, AK WAAX, Yac, WBUAKICTD.
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Man. 40. TpaekTopii pyxy Tin

IHKO/IM MOXKHA no6ayunTun chnif pyxy aBTOMO6GINSA - 4YOpHY
CMYry Ha [0po3i, Wo yTBopuaacs nig yac rasbMyBaHHS, abo
Cnif yepenaxu Ha nicky, abo cnig Bif v Ha cHiry (man. 40).
Lle ninHiT, aKumu pyxanuca Tina. Taki niHiT Ha3nBaOTb Tpa-
EKTOpPIAMU pyxy Tin. KoxHa 3 nnaHeT um 6yab-aKe HebecHe
TINO TeX PYXaeTbCA CBOEHD TPAEKTOPIEHD.

e LLinax, yac i WBMAKICTb —OCHOBHI XapaKTepUCTUKN

PYXY. Tin

LWnax - ue OOBXKMHA TpPaekTopii, BigCTaHb, AKY TiNo
[onae nig yac MexaHiyHoro pyxy. LLUnax BumipolOTb nepe-
BaXXHO MeTpamu (M) i KinomeTpamu (Km). Ang MexaHI4YHOro
PYyXy BaXK/IVBO TaKOX 3HATW 4ac, NpoOTAroM AKOro Tifo, Lo
PyXaeTbCsd, A0Na€e NesHUM Wnsax. Hanpuknag, wob 3 Xapko-
Ba noTpanuTtu Ao Kuesa, NOTPibHO nogonaty wnax 6/1m3bKo
500 kM. JTroguHa, npoxoasaun B geHb 20 KM, NoAosae uio Bif-
CTaHb 3a 25 fHiB, aBToOYyC L0 BiACTaHb NoJoNaE 3a 6 roAuH,
a NiTaK - MEHLUEe HIXXK 33 FrOfuHY.

Y HaBefleHOMY npuKnagi ngmHa, aBTobyc, niTak f4onatTb
O[lHaKOBY BifiCTaHb, ane 3a pi3HUM 4Yac. Yomy? bo BOHM py-
XarTbCA 3 Pi3HUMU WBKUAKOCTAMM. 06 obuncnntn Wwema-
KiCTb pyXy Tifna, NOTPIGHO NOAINMTU NPOMAEHNIA HUM LUMAX
Ha 4ac, 3a KW uein wnax nponfeHo. Tak camo AK LUAAX
| yac, WBWUAKICTb HANEXWUTb A0 OCHOBHUX XapaKTepucTuk
pyxy Tin. Lli xapakTepucTuku Tu 6yaewl BMKOPUCTOBYBaTU
Mif Yyac BMBYEHHSA HEOeCHUX Tifl, BUKOHAHHS PI3HOMaHITHUX
NPaKTUYHMX POBIT.



e O3HaNOM/NEHHS 3 TEMIOBMMMU ABULLAMW

OfepXytoun Tenso, TiNO HarpiBaeTbCA, i MOro Temnepary-
pa nigsuwyeToca. Hanpuknag, y3uMKy Tensio B NPUMILLEHHI
3a6e3neyyroTb pi3Hi 06irpisayi. Yepes nosiTpsa Tenao Bif HUX
nepefacTbeca Tiny AOAMHW. JIITHBOrO COHSAYHOrO AHA MICOK
Ha Gepesi PiYKM HarpiBaeTbCs Tak, L0 Ha HbOTO TAXKO CTYy-
NNTU 6OCOHDK, X04a BpaHUi BiH 37aBaBCA MPOXONOAHUM.

ABuLa, NoB’A3aHi 3 HarpiBaHHAM | OXONIOLKEHHAM Tin,
Ha3nBalTb TEeMnj0BUMMU.

[MOHATTA «Tennio» i «CBITN0» MW HEOAMIHHO NMOB’A3YEMO i3
CoHueM. Lle Hainbinble mxepeno Tenna i CBiTna 414 BCbOro
YXMBOTO Ha 3eMHiil Kyni. BOHO wocekyHamn fae 3emni CTiNbKK
Tenna, CKiNbKW 1oro 6 supainunoca npu 3ropaHHi 40 Minb-
MOHIB TOHH BYTINNS. [Mpote CoHue 3irpiBae Hac yOeHb | He
rpie BHOYI, B3MKY 3irpiBae mMeHLUe, HDX yniTky. Tomy noau
3aBXAW LWYyKanu iHWi mkepena tenna. Ans Uuboro BOHU cna-
NOKTb ApoBa, BYrinfag, topd, HadTy, ras Towo.

e TepMOMeTpU —Npunaan Ans BUMIpOBaHHS TemnepaTypu

Mipy HarpiTOCTI Ti/ y4YeHi Ha3Bann TemnepaTyporo. Tem-
nepaTtypy MNOBITPA B MPUMILLEHHI i
Ha BY/NWLi, BOAWM B piuKax, CTaBKax
| GaceiHax, Tina NOAUHKU | TBa-
PUH BUMIPIOKOTL TepMOMeTpamu
(man. 41). KopuctyBatucad HUMMU
noguHa noyana noHag 400 pokis
TOMy. 3[e6iNnbloro  TepMOMETPU
MaloTb WKany. Ha Hiin € noginku
I Unpn, AK B YUYHIBCbKIN NiHIALI.
HaluacTiwe uUiHa NOAINKMA CTaHo-
BUTb OMH rpagyc, Xoya TepMOMETP
ONS BUMIPIOBaHHS  TemnepaTtypu
Tifa NIAWMHM Mae LWKany, uiHa no-
AiNKn aKoiy 10 pasiB MeHLua.

AKWO TepMOMETp Mae 3anasHy
CKNsHY TPYOKy 3 nifdapboBaHoto
piAMHOLO, TO, A0 AKOT MOAINKM Mif-
HIMETbCA CTOBMYMK PiANHU, Takoto Mast. 41 PisHOMAHITHI
| € TeMnepaTypa, AKY BUMIPIOHOTD. TepmomeTpy
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e K Tina i peyoBMHN NPOBOAATL TENNO

Tenno 3aB>XAW nepefaeTbCcsa Bif 6inbWw HarpiToro Tina ao
MeHLW HarpiToro. Pi3Hi Tifia i peyoBMHM MPOBOAATHL TEMNO
Heo4HaKoBO. Lle 3aneXnTb Bif TOro, 3 AKUX PevyoBUH CKlaja-
€TbCA TiNo. Hankpalye NpoBoAsATb Tenso metann. Tomy barta-
pei onaneHHs, pagiatopu aBTOMOOGINIB BUrOTOBASAKOTH CaMe 3
MeTasiB, a He 3 Aepesa Y MaacTMacwm.

Hairipwe npoBofATb Tenso rasu. L0 BNacTmBiCTb rasis
N0V 34aBHA BMKOPUCTOBYHOTb AN 30epexeHHa Tenna. Ha-
npuknag, Wuokn y BikHax pobnsaTtb NoABiMHUMU. MiDK HUMMK
3aBXAW € MpoLIapoK MNOBITPA, AKWIA NepelKomKae BUXOLY
Tennaa 3 KIMHaTu Ha Bynuuo.

3aBAAKW 34aTHOCTI NOBITPA NOraHo MPOBOAMTW Tenso
Halla naaHeTa 3axullieHa MoBiTPAHOK 060M0HKOK BITKY Bif,
neperpiBaHHsA, a B3UMKY - BifJ MepeoxX0n0[KeHHS.

[eaki TBapuUHM NpUcTocyBanuncs Lo 36epexxeHHsA NOCTINHOT
TemnepaTtypu Tina TakoxX 3a A0MOMOror nosiTpdA. Tak, nip’s
nTaxiB, XyTpoO 3BipiB Ha 3MMYy CTae rycTiwmm i ToBWMM. MiX
BOPCMHKaMMN 3aTPUMYETbLCA MOBITPA | HafiAHO 3axulae TBa-
PUHKY Bif MOpPO3Y.

Migcymku

MexaHiuHi fBMLa - ABMULLA, NOB'A3aHi 3 PyXoM Tif.

OCHOBHMMW XapakTepucTuKkamum MexaHiyHoro pyxy Tila € WX, WBUAKICTb,
yac.

fBua, nos’A3aHi 3 HarpiBaHHAM i OXOJIOMKEHHAM Tisl, Ha3uBaKTb TENno-
BMMM.

Tenno 3aBxan nepepaeTbes Big GiSbLL HArpITOro Tifia 40 MEHL Harpitoro.
Pi3Hi Tina i pe4yoBMHM NPOBOAATHL TEM/I0 HEOLHAKOBO.

Temnepatypy BUMIpHOOTE TEPMOMETPaMU.

4
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CTopiHKka npupogoaociigHuKa

BukoHali yaoma ekcnepuMeHT. JocAigXeHHs BNAWBY TEN/J0BUX ABULL
Ha NoBiTPA. Bi3bMU MOPOXHIO MNacTMacoBy NAsSWKY 06’eMoM 1 N, WiNbHO
3akpuii iT Ta noknagyM B MOPO3W/IbHY KaMepy XonoAusbHuka. Yepes kinbka
roguH fictaHb NAAWKY, | TM nobauuvwl, Wo i1 CTIHKM NMOMITHO BTATHY/MCSA
BcepeauHy. MNMoMIpKyii, YoMy Tak cTanocs, afgxe naswka byna wWinbHO 3a-
Kputa. He BigkpuBawoun nadLwku, 3anuvil ii Ha Kinbka roguH y KimHaTti. Hki
3MiHW BiAGYNUCA 3 NAALWKOK?

3pobu BMCHOBOK NpO Te, AK TEN/O0Bi ABMLLA BNAMBAKTL Ha 06’€M MNOBITPA:
a) nig yac HarpiBaHHs, 6) Mg Yac OXOI04KEHHS.



CTopiHKa epyauTa

LLkany, siIKy HUHI BUKOPUCTOBYHOTh Y GiNIbLLOCTI TEPMOMETPIB, 3anponoHyBas
WBEeAChbKNIA yyeHunii Llenbciii. ToMy 0AUHULAMMN BUMIPIOBAHHA TeMMepaTypu €
rpagycu Lenbcia (°C). Wkana Uenbcia mae Agi Toukn Bigniky: 0 °C i 100 °C.

Y MepuMyHOMy TEPMOMETPI CKAsiHa Tpybka MIiCTUTb pTyTb. [apii uiel pedyo-
BMHW AYyXe LWKiAAvBI ANSA 340pOB’S NoAnHW. TOMY NOBOAWUTUCA 3 PTYTHUM
TEPMOMETPOM CNif Ayxe 06epexHo. AKLWO BiH panToM pPO3i6’eTbCs, HeramnHo
CKaxkv Npo Le AOpOCAnM.

MepeBip CBOI 3HAHHA

. flKi aBULLA HA3MBAKOTb MeXaHiuHUMN? Hasean npuknagn MexaHiuHUX SABULL.

. Ha3By OCHOBHI XxapakTepucTuku pyxy Tisl Ta OAUHULI TX BUMIPHOBAHHS.

. LLlo Take TpaekTopisa pyxy Tina?

. HaBegun npuknagu TennoBux ABuLy. Ske 3HaYeHHS BOHW MaloTb y NpUpoAi?

. HaBegn 2-3 npuknagn peyvoBuH, ki fobpe NpoBOAATb TEMNO i AKi MOraHo.

. fIK 3MIHIOIOTBCA BiACTaHI MK YaCTUHKaMW MNOBITPA Mig, yYac AOCNiAXEHHS
BM/IMBY HA HbOTO TEM/I0OBUX ABULL?

abLh wNn -

()}
*

§ 12. MATHITHI TA ENEKTPUYHI ®I13NYHI ABULLA

*MarHitn Ta MarHiTHi ssuua

Mpuragan, AK 3a JOMOMOrOK MarHity My po3ginanu cy-
MiLll MICKY W 3ani3HMX owypok. o6 3’acyBaTu, AK MarHiT
Ai€ Ha IHWI Tina, NpoBeaemMo LOchif.

fdocnip. MNigHecemo MarHiT A0 3ani3HUX CKPIMOK - BOHMU
NPUTATHYTbLCA A0 Hboro (Man. 42). ligHecemMo MarHitT o
r'yMKu, romacrtepa, naacTMacoBOl NiHIAKM 4n KOpPOOOY-
K. XXofHe 3 uux Tif NpUTAryBaTucsa A0 MarHiTy He 6yge.

Man. 42. MarHit npuTArye TiNbkK1 3ai3Hi npegmeTu
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MpuTAaryBaHHA 3ani3HUX CKPINoOK Ao
MarHiTy - LUe MarHiTHe ABuLle. Y BU-
nagky 3 rymkor, gaomactepom, ni-
HINKOIO, KOPOOOUYKOK LEe ABULLE He
Big0OyBasiocs.

OTxe, MarHiT gie BUOGIPKOBO - OfHI
Tina BIH npuTarye, iHWIi - Hi. Mar-
HIT NpUTArye nuwe Tina, AKi MiCTaTb
peyoBuHy 3anizo (man. 42). MpuTa-
raHHA Tin Ao MarHiTy gicrano Hassy
MarHiTHI aBuLLa.

* HesaMiHHWIA npunag MaHAPIiBHUKIB

[Ons opieHTyBaHHA Ha MICLLEBOCTI BUKOPUCTOBYHKOTbL KOMMac
(Man. 43). 3aBAAKW MarHiTHAM fBMLWAM BiH [a€ 3MOry BU3Ha-
4yaTu CTOPOHW TOPU3OHTY 3a OyAb-AKOI norogu. Tomy Kommac
060B’A3KOBO GepyTb i3 COOOHO MOpernnasyi, reonoru, TypPUCTW.
OcHoBHa Ccknafioa LipOro nmpunagy - MarHitHa cTpinka. BoHa
po3TalloBaHa Ha BICTPi FO/IKM i BifIbHO 06ePTaEThCA. Pivy TiMm,
LLI0 Hallla NnaHeTa € BeleTeHCbKMM MarHiToM. MarHiTHa cTpinika
Komnaca LomMuTi BigyyBae MarHiTHy fito 3emni. | ToMy ogwH Ti
KiHeLb 3aBX/[V BKa3ye Ha MiBHIY, a iHWWIA - Ha NiBAeHb.

* E]'IeKTpI/IBaLI,IFl Tin Ta e]'IeKTpVILIHI ABULLaA

He nuwe MarHiTm MOXyTb AiATK Ha Tifa Ha BIACTaHI. AKLLO
NNacTMacoBy NiHIKY HaTepTX nanepom, a MnoTiM NigHecTu Ao
KYNKW MasieHbKUX KNanTUKiB narepy, TO NliHinKa NnpuTarysa-
TUMe [0 cebe KNanTuMKW nanepy Tak camo, K MarHiT 3aniso.
Lle ctanocs TOoMy, WO BHAcCNAOK TepTs NiHIAKa HAeneKTpu-
3yBanacs. HaenektpusyBatmuca MOXYTb i iHWI Tina (man. 44).
fABulLa, NOBA3aHI 3 efleKTpu3auiero Tin, MalOTb Ha3BY efek-
TPUYHI aBuLLa.

[MepemilleHHA KNanTWKiB nanepy HaeleKTPU30BaHOK NiHIN-
KOK 3yMOBWW 3apsmpKeHi YaCTUHKM, L0 BXOAATb [0 CKNagy
aToMiB. IX Ha3nBawTb eneKTpoHamu. 3BIACU NMOXOAUTL Ha3Ba
ABULY, - eNeKTpPUYHi. JloknagHiwe 3 enNeKTpUuYHUMN ABULLaMN
TW O3HANOMMLLCS Ha YPOKax (hi3uKu.

Jllogn HaBUMAUCA BUKOPWUCTOBYBATM ENEKTPUYHI ABULLA.
CBITI0 | Tenno B NPUMILLLEHHAX, pyx 6aratboX MalluH i Me-
XaHi3miB, poboTy pafio, Tened)oHiB, TeneBi3opiB 3abe3neyyoTb

Man. 43. Komnac



Man. 44. E60OHITOBa Nnanuyka nicna HaTupaHHS
BOBHSIHOIO TKAHUHOI MPUTArYE KNanTuku nanepy

nepeBaXHO 3a AONMOMOIrord BUKOPUCTAHHA E€NMEKTPUHHNX I mar-

HITHUX ABMILL,.
MAacyMKun
6 MarHitm - ue NpupPOgHI YM WTY4YHI Tina, 3gaTHi NpuTaryBatn Ao cebe iHwi

=

=S¢

TiNa, 4O CKIafy SKMX BXOAUTb 3ani3o.

BrBYEHHS MarHiTHUX ABUL, [ano 3MOry BUIOTOBUTM KOMNac - npunag,
3aBASAKN AKOMY MaHPIiBHUKN OPIEHTYIOTHCA Ha MiCLLeBOCTI.

EnekTpuyHi aBuLLa - Lle B3aEMOLIA HaesIeKTPU3oBaHuX Tifl.

Nioayn BUKOPMCTOBYIOTb €NEKTPUYHI ABMLLA, KOHCTPYHOKUM i BUTOTOBASHOUM
efIeKTpUYHI npuniaau.

CTopiHKa npnpoaoaocigHuKa

BukoHali ygoma 3aBgaHHs. [locnign fito MarHiTy Ha pi3Hi MmoHeTu. 118 ubo-
ro To6i 3Hago06NATLCSA MarHitT, MoHeTn BapTicTio 1,2,5, 10, 25 i 50 koniiok.
Mo yepsi 4OTOPKHMUCb MarHiTOM A0 KOXHOI 3 MOHET. AknMm byae pesynbrar gii
MarHiTy Ha MOHETU B KOXXHOMY BUNagKy?

Onunwu nobaveHe B 30LWNUTI. 3pO06GU BUCHOBOK NPO T€, MOHETU SIKOTO KOSTbOPY
MpUTArYITLCSA 40 MarHity. Cnpo6yii nosicCHUTK iioro.

CTopiHKa epyauTta

Ha mantoHKy 45 306paXXeHOo WTY4YHO BUTOTOB/IEHI MarHitM y BUrAsagi nigkosm
Ta NpAMOKYTHOro 6pycka. B HMX ogHy nonoBuHy 3adapb0oBaHO B CUHIA KO-
nip, iHWY - B 4YepBOHMiA. Lle 3po61eHO Ansa Toro, Wwob6 po3pi3HATU MIBHIYHWUIA
nontoc (MH) marHiTy Ta niegeHHnin (Mg). MarHitm NnpuTAryrTbCA PISHONMEH-
HUMW MOCaMK | BigLITOBXYOTbCA O4HOWMEHHUMN (Masl. 46).

AKWo cnpobyBaTy pO34iSIMTM MOJIOCU MarHiTy, TO i3 UbOro Hi4Oro He Buiige.
HaBiTb HalMEeHWWA WMaTOYOK MarHiTy, BiAOKpeMAeHun Big 6yab-SKoi /oro
4yacTWHK, 3aBXAM MaTvMe ABa MNosiCu.



Man. 45. MarHiTtu: Man. 46. B3aemopis
nigkosonoAi6Huin (a) i wrabosuii (6) MoIIOCIB MarHiTiB

MepeBip CBOI 3HAHHA

1. HaBegun npuknagn mMarHiTHMX BULL Ta iIXHbOTO NPaKTUYHOro BUKOPUCTAHHSA.

2. Y nepeniky Tin i peyoBUH BKaXWu, SKi MPUTATyBaTUMYTbCA MarHiTom, a ki -
Hi; 3a/1i3HUIA LBSAX, NaacTMacoBa CKpinka, LyKOp, KyXOHHa Cisib, 3ani3Ha Ta
asTloMiHiEBA JTOXKKMN.

3. ToAACHM, YOMY BUHUKAKOTb €NEeKTPUYHI ABULLLA.

4* AKW0 npo3opy O6KNaAWHKY AN 30WMTa abo KHWKKMA MOoTepTV 06 apkyLu
nanepy 10-15 pasis, TO, BigAaieHi Ha HEBE/VKY BigcTaHb (6/113bko 10 cm),
BOHU MPUTATYBaTUMYTbCA OfHE A0 OAHOro. fAke ABuLie BigbyBaeTbCcA npwu
ubomy? MosicHn Kioro.

§ 13. 3BYKOBI TA CBIT/N1IOBI ®I3NYHI ABULLA

*YHoMy BMHUNKAE 3BYK

Po3rnsaHemo npuknagyn 3ByKoBux ABuLl. 'py Ha GaHAypi,
LLIENeCT INCTA [epeB, A3MXKYAHHA Kpuneub LXXMens Mu yye-
MO 3aBAAKW TOMY, WO CTPyHa GaHAypWn, KOXEH NIMCTOK fepe-
Ba, KpUNbLA IXXMens KoNnearTbCA. Big HUX KONMBaHHA ne-
peflaeTbCA YacTMHKaM MNOBITPSA, PO3TallOBaHUM HanWbamxye
[0 UMX Tif, 1 NPOLOBXYE MOLUIMPIOBATMUCA Aani Bif YaCTUHKM
[0 YaCTUHKW. TaK BMHWKAE | NOLIMPKOETLCA 3BYK. Tifo, WO
CBOIMW KO/IMBaHHAMMW CTBOPIOE 3BYK, € A>XKEPENOM 3BYKY.

CnocTepiratv 3a TUM, AK YTBOPKETLCA 3BYK, MOXXHa 3a
[OMOMOroK 3BMYaMHOT NiHINKN. OAWH KiHeub NMiHINKKW npn-



Man. 47. JemMOHCTpyBaHHA 3BYKOBOro ABULLA

TUCHW [JO CTONY, a IHWWA Hexail BiNbHO 3Bucae. Ond Toro
W06 BUHUK 3BYK, HATUCHW Ha BifIbHWUI KiHeub NiHIAKK | Bij-
NycTn, AK Le NoKa3aHO Ha MantoHKy 47.

[MOWNMPEHHA 3BYKY MOXHa MOPIBHATM 3 MOLUMPEHHAM
XBWUMI, WO BUHWUKAE Ha BOAHIA MOBEPXHI, AKLWLO KUHYTU Yy
BOAY KaMiHelb. [MOWWUPEHHA 3BYKOBUX KO/MMBaHb HasnBa-
I0Tb 3BYKOBOI XBWEK. IX B/IOB/OE Halle BYXO, | MU YYEMO
3BYKW: O4HMMW 3BYKamu MW HacOMIOLKYEMOCSH, THLLINX npar-
HEMO YHUKHYTH.

3BYKOBI fBMLLA —ABULLA NOLINPEHHA 3BYKOBUX KO/IMBaHb
y NOBITPI, a TaKoX Yy BOAI, MeTanax.

Big pxepena 3BYKY 3BYK MOLWMPHETLCA PIBHOMIPHO B
yci 60KW, ane MOro MOLWMPEHHA CNOBINIbHIOKTL, a TO W
NMPUMNUHAKOTL NepelwKoan —cCTiHW, WUOKN BIKOH, 3BYKO-
13onAauis.

e Lllo Take CBIT/10BI ABKMLLA

ICHylOTb Tina, WO BOAHOYAC i3 TEnjoM BUMPOMIHIOKOTh
we ” ceitno. Lle CoHue, 6aratTs, CBiYKa, €leKTpUYHa Nam-
nouyka, 6nmckaBka. [eski meaysu, pnoun, 6aktepii, nonap-
He CANBO BUMPOMIHIOKOTL nnile cBiTno (man. 48).

ABuwa, MNoB’a3aHi 3 MNOWMPEHHAM CBiTNa, Ha3MBaKTh
CBITNOBMMU. IX 3HAUEHHS B XWBIii NpMpofi BaXKO nNepe-
OUiHUTN. AXKe NuLLe Ha CBIT/I 3e/IeHI POCNMHU YTBOPKOKTb
3 BOAM W BYTNEKWUCIOro rasy OpraHiyHi peyoBMHU, SAKUMU
XWBNATbCA 6arato TBapuH i 0AMHA.

Aitn mantooTe CoHue Yy BUrAs41 Kona, Bif AKOro B Pi3Hi
OOKM pO3X04ATLCA NPAMI NIHIT —€OHAYHI CBITNOBI NPOMEHI.
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Man. 48. xepena cBiTna

| ue npaBunbHO, 60 CBITN0 MOLUMPIOETLCS Bif AXKepena npsamo-
NiHIKHO B yci 60kn (Man. 49, a). INpoTe BOHO He MOXe MPOHU-
KaTu 4yepe3 Henposopi npeameTn. [JOKasom LbOro € YTBOPEHHS
TiHi (Man. 49, 6, B). ToMy B CNeKy MV XOBaEMOCS B TiHi [epeB,

OYANHKIB, NapaconboK TOLLO.

Maui. 49. MowwnpeHHsa ceiTna (a) Ta yTBOpeHHs TiHi (6, B)
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e 3aBSAKN AKOMY SIBULLY MU 6a4ynMMo Tina

Mwn 6aunmo BCe [OBKOSA 3aBAAKM
BigouTTIO cCBiTNa. CBIT/MIOBI  NMPOMEHI
BiAOMBAIOTLCA Bif HEMpo3opux Tin i
NoTpanasaTb A0 Hac B 0Yi. TOMy BHO-
4i B TEMHI KIMHaTI HIYOro He BWUAHO,
[OKN He BBIMKHELl efleKTPUYHY nam-
MOYKY, NMIXTapUK YM He 3ananuil CBiy-
Ky. CBiTno gobpe BigoveatoTb 6ini Ta
6AncKydi Tina, noraHo —YOpHi i Tem-
HUX BIATIHKIB. TOMy BNITKY B 6ifoMy
BOPaHHI He TaK XapKo, sk y TeMHOMY,
a OfAr craneBapiB 1 MNOXEXHUKIB -
onuckyumin (man. 50). Harkpalle Bijg-
OvBalOTL CBITNO A3epKasibHi MOBEPXHI.
3ragai, AK TW, MiLCTaBNAKYN MNif COHAYHI MPOMEHI A3epKaso,
MyCKaew COHAYHI 3a4MKu. BOHW € BIAOUTUM COHAYHMM CBIT-
JIOM.

e YoMy MK 6a4MMO NpeaMEeTU Pi3HOKO/IbOPOBUMMU?

3axon/rye BpaXXeHHA CrpasBfse NpUPoOAHe ABULLE Be-
cenka. Hepigko i MoXxHa nobauynTtn Ha Hebi nicna gouly,
y 6puskax ogocnagy, oHTaHa. MOACHIETbCS Lie TUM, LIO
COHfIYHE CBITNO, MPOXOAAYN Yepe3 KpanjuHW BOAW, 3MIHIOE
HanpAMOK i posknafaeTbCs Ha CiM OCHOBHWX KO/bOPIB:
4YepPBOHWIA, XXOBTOrapsaumin (MomapaH4yeBuin), >XOBTUI, 3ene-
HWUIA, 6NaKUTHWIA, CUHIN, PioneToBUA. AK Gaunw, Gine CBIT-
N0 € CyMILILLIKO UMX KOMbOPIB.

Mun 6a4MMO HaBKOJIMLLHIN CBIT PI3HOKO/IbOPOBMM, TOMY
IO KOXHe TifIo OAHI KONbopwu 6inoro ceiTna NornnHae, iHwWi
Bigousae. CHIir BugaeTbCcs Ham 6inmm, 60 BCe CBIT/O, WO MO-
Tpannse Ha HbOro, BiAOMBAETLCA Bif AOro NOBEPXHi. A Yop-
Ha TKaHWHa, HaBNakKW, rnoranHae Bci NPpomeHi 6inoro ceiTna,
I TOMY MK Ti cnpuiiMaemo Takot. [MOXeXHWi aBTomoObib
MU 6a4nMMO YepBOHUM, 60 (hapba 3 Oro MOBepXHi NOrNHAE
BCI KO/IbOPU, KPIM YEPBOHOr0. AKLLO TiN0 MPOMYCKAE KPi3b
cebe BCi KONbOPOBI NPOMEHI 6i10ro cBiTna, TO BOHO NPO30pe
(CKno, TOHKWIA nifg).

Man. 50. Ogar noxexHuka
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fABMwa, WO NoB’A3aHi 3 MOWMPEHHAM KO/MBaHb Y MOBITPAHOMY Ta AESKMX
iHWKUX cepefoBuax i CynpoBOMAXKYOTLCA BUHUKHEHHSIM 3BYKY, Ha3uWBalTb
3BYKOBUMM.

Tino, Wo cBOIMWN KO/IMBAHHAMM CTBOPHE 3BYK, € IXXEPESIOM 3BYKY.

3BYK MOLLMPIOETHLCA Bif AKepena 3BYKY B YCiX HanpsiMKax.

fABua, NOB’A3aHi 3 NOLWMNPEHHSAM CBIT/1a, HA3UBaKTh CBIT/IOBUMU.

CBIT/10Bi NPOMEHI - 1iHil, Y300BX AKUX NOLUUPKETLCSA CBITNO.

Bine cBiT/10 po3k1afaeTbCs Ha CiM OCHOBHMX KOJIbOPIB. 3aBAAKN MOrMHAaH-
HIO OHWUX 3 HUX Ta BIAOWUTTIO IHWKUX MU 6a4YMMO NpesMeTu Pi3HOKO/IbOPO-
BUMMU.

CTopiHKa npupoaoaociigHuKa

BukoHali yaoma 3aBfaHHsA. [locnigy posb NOBITPSA B NOLWMPEHHI 3BYKY. 1A
Lboro To6i 3Hafo0bNATLCA BYAUNBHUK, ABI NAACTMACcOBI NOCYANHW, AKi € 6iNb-
WMMK 3a po3Mipammn 3a BYAUNBHUK i AKi HaKNnagalwTbCa ofHa Ha odHy, ane
npv LbOMY MiX IXHIMU CTIHKaMW 3a/1IMWAaEeTLCA NPOCTIp.

3aBpaHHA 1. YBIMKHM ByAunabHUWK | nOcnyxai, K BiH 43BEHUTb. Bu3Hau, Ha
AKIA HaNGINbLWIMA Bi4 HBOTO BIACTaHI TM YyELL 3BYK.

3aBpaHHA 2. O6epexHO Hakpuii ByaUIBHUK OAHIED NMOCYAMHOK. MoBTOpPU
CMoCTepPEeXeHHS i 3adpikCcyid BigCTaHi, Ha SKi YyTu A3BiH 6yaunbHUKa. Yn 3mi-
HWMOCS Or0 3BYyYaHHA?

3aBpaHHA 3. He 3HiMaluun neplioi NoCyAnHU, HaKpUin 6yANNbHIK Lie 04-
HiE0 NOCYAMHOK. Yun 3MiHMNOCA Tenep 3BYYaHHA 6yanIbHUKA?

3aBpaaHHa 4. lMopiBHAl 3ByYaHHA O6yAubHUKA Mif BNJVNBOM BUKOHAHUX
Al 1 NOSICHW MPUYNHY NOMIYEHUX 3MiH.

CTopiHKa epyauTa

3ByK y NOBITPi noLwmMproeTbea 3i weuakictio 300 m/c, y Bogi -1500 m/c, a B MeTa-
nax - fekinbka TMcsY MeTpiB 3a CeKyHAy. Ta HalbifbLIO WBMAKICTIO B MPUPOAI
€ wBnakictb ceitnia - 300 000 km/c. BiacTaHb Big Micaus o 3emni BOHO Aonae
3a 1,3 ¢, a 150 MminbitoHiB kinomeTpie Big CoHus fo 3emsi - BCbOrO 3a
8 xB. 1N NOPIBHAHHA 3a3HAYMMO, L0 AANHA XOAUTb i3 CEPeaHbOI0 LWBUA-
KicTio 1,5 m/c.

MepeBip CBOT 3HAHHA

. 9K BUHMKAE | NOWMPIOETLCA 3BYK?
. LLlo Take 3BYKOBI fAiBULLA? HaBean Npukain Takmx SABULLL.
. HaBegn npuknagn pisHUX pxepen csitTna i cepefosuly, Yy SKUX BOHO

NOWNPHETLCA.

. Lo Take Becenka? Ak BOHa BMHMKAE?
5*.

3anponoHyii gocnig, 3a [0NOMOrOK SKOr0 MOXHa [O0BECTW, WO CBIT/0
MOLUMPIETLCA NPSAMONIHIAHO.



§14. XIMIUHI ABULA, ABO XIMIYHI PEAKLIT

BuByaroumn nonepegHi naparpagu, Mn nepekoHanuncs, Lo B
npupoAi NocTiMHO Bif6YyBatOTLCA PI3HOMAHITHI (PI3NYHI ABK-
La: MexaHi4Hi, 3BYKOBIi, TensoBi, CBITNOBI, MarHiTHIi, enek-
TPUYHI. YCi uyi ABMLLLA NOELHAHI CNiIbHOK 03HAKOK: BOHU He
CYNPOBOAKYIOTbCA PYMNHYBAHHAM OAHWUX W YTBOPEHHAM iH-
LLINX PEYOBUH.

YTIiM 4acTo B NPUPOLI UM BHACMIAOK AiANbHOCTI MHOANHM
BiAOyBalOTbCA fABMLLA, 3@ AKUX OAHI PEeYOBUMHWU MepeTBOpPIO-
FOTbCA Ha IHWI. Taki ABuMLLA Ha3MBaKOTb XiIMIYHUMHK. | came
UM XiMIYHI ABMLWA BIAPI3HAOTLCA Big (i3UYHUX.

OTXe, 3MiHU, YHACNIAOK AKUX PYWHYHOTbCA OfAHI i YTBO-
POOTbLCA HWI PEYOBUHN, HA3MBaKOTb XIMIYHUMM ABULLAMNA,
abo XiMiYHUMK peakyiamu.

* O3HaKM XIMIYHUX ABULLY

AKi XX 03HaKuM cBifyaTb Npo Te, WO Bigbynocs XimivyHe
asuwie? LLLob6 3°acyBatu Lie, BUKOHaEMO foCAif,

Alocnif. Y CKNAHWIA cTakaH BMICTUMO TPOXW MUTHOI
coaun i gonnemo Ao Hei outy. Ofpasy X 6a4umo, Lo CymiLl
LIUX PEYOBMH NIHMUTLCA, HION «3akunae» (man. 51, a). Lle Bia-
OyBaETLCA 3aBAAKN OYPXNMBOMY BUAINEHHIO OYNbOALLOK rasy.
AKLLO0 NpU LbOMY BHECTM B CTakaH 3anasieHnin CipHWK, BiH
noracHe, He goropiswin (Man. 51, 6, B). FTOpiHHA CipHMKa Npu-
MUHWUB BYTNEKUCINIA ra3. Vioro 6ynbbaliku mu cnocrepiranm,

ra> (6) ®

Man. 51. docnig 3 BUAINEHHA rasy
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Man. 52. TopiHHA - npuknag XiMmiyHoro sBuvwa

BUKOHYOUM gocnig. OTxe, NMTHa coja M ouet 3py|7|HyBan|/|-
Cfl, a YTBOPUAMCS HOBI PEYOBUHW, Y TOMY YnCAi i BYT/eKuc-
nvia ras. TobTo Bifbynacs XimiyHa peakuis.

3 po3rngaHyTOro NpukKnagy mu Aosiganucs npo nepebir Xi-
MIYHOT peakuii 3 BuAineHHAM rasy. Lle ofHa 3 03HaK XiMiy-
HUX ABULL,.

O3HakamMn XiMIYHUX ABWULL € YTBOPEHHA ocafy, 3MiHa KO-
nbopy (SK y npuKniaai 3 nosiBoK ipXi), nosea ceiTna i Tenna
Mig 4Yac B3aeMOAiT pevyoBuH. [loKnagHiwe npo HUX TU Ai3Ha-
€LICA Ha ypokax Ximii.

* [OpiHHA AK NpuKnag XiMiYHUX ABULLY,

XiMiYHI ABMLLA, WO CYNnpPOBOLXKYHTLCA BUAINEHHAM CBIT-
na i Tenna, Aictanu Hasy ropiHHs (man. 52). lepiioto Xxi-
MiYHOO peaklieto, sKy NoAn novany CBiOMO 3iliCHIOBATH,
byna came peakuis ropiHHs.

LLlo mOoXe OyT! KOPUCHIWMM 3a CBITNO M Tenno, AKi BU-
LINA0TLCA Nif Yac XiMiYHOro ABULWA TOPIHHA BYrinng Ha
TENnnoBilA eNeKTPoCTaHUuii, CnaatoBaHHA MPUPOLHOro rasy
B rasoBiit nauTi? lpoTe ropiHHA MpuxoBye B CObI i BEUKY
Hebe3neky. LLloHalneplue - Le NicoBi NMOXeXi, AKi MOXYyTb
OXOMUTK BENINKI MacuBuW NICiB | 3HULWUTN BCe XXMBE Ha nNa-
naw4in TepuTopii.

W Mpuragan, SK 3aracuT NoOXexy i AKi iCHYKOTb npasuna

MOBOMKEHHA 3 BOMHEM.



* YMOBMU, 3a AKUX BifOYBAETLCA FOPIHHA

BinbwicTb peakyin ropiHHA - Le B3aEMOfiA NPOCTUX
| CKNagHUX pevyoBUH 3 KucHeM. LLLo6 Bigbynocsa ropiHHA, Heob-
XifHi agi ymosu. lNepluia ymoBa - Lie BiJIbHWIA JOCTYN NOBITPS.
[pyra ymoBa - peyoBMHa MoyMHae ropitv, AKLWoO i1 Temnepa-
Typa focsirae TeMnepaTypu 3aiMaHHA pevyoBUHW. Hanpuknag,
CKINIbKNU 6 MW He KOpPMCTYBa/IMCA rasoBOK MUTOK, MeTasieBa
nigcraBka Aans nocyay He 3roputb. poTe BapTo He06ayHO Mo-
CTaBMTW Ha NAUTY NOMIeTUIEHOBMIA NOCYA, AK BiH ofpasy nna-
BUTLCA | 3aropaeTbes. Lie Tomy, WO ANA peYOBMHM NOMIETUEHY,
3 AAIKOT BUTOTOB/IEHO Leit mocys, Temnepatypa nonym’s namtu
BULLLA 32 TeMrnepaTypy 3aliMaHHs.

e CTHUTTA 9K NpUKNaa XiMiyHOro siBULLA

AK TW ragaeLl, Yomy B NiCi 3eM/iA He BKPUBAETLCA HAA0BIO
TOBCTUM LLAPOM onanoro nucta? Bignosigb Bigoma - onane
NINCTA THUE | NepeTBOPHOETLCA HA MOXWUBHI AN POCAUH flicy
pevyoBmHU (Man. 53). THUTTA AK XiMiyHe ABuMLWe NofibHe [0
ropiHHa. OfHaK y HbOMY BUAINAETLCA NIALLIE TEMO.

B ogHuUX BuNagkax TFHUTTA LOYXXe KOPWUCHe, fAK Yy pos-
rNAHYTOMY NpuKiagi 3 onaaum AncTam. B iHWKWX - 3aBaae

Man. 53. THUTTA onanoro IMCTA - MPUKIaL KOPUCHOro XiMiYHOTo sBMLLA
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BiJUYTHOI LUKOAWN, Hanpuknad, Konv nNpu3BoAUTb A0 NCyBaH-
HA NPOAYKTIB Xap4yBaHHS.

* XiMiYHI fBULA CNYTYHOTb NOANHI

3 ,EI,B.BHiX-,EI'aBeH noan HaB4nMancA BI/I,£I|O6yBaTI/I METann, Bu-

rotToBnAaTn hapbu, NopuensHy i Ckno, ynosiiibHIOBaTA 3a [0-
MOMOIOKO COJIi Ta OUTY MCYBaHHA M’Aca, pubu Towo. HuHI Ha
XIMIYHMX NignpuemMcTBax, Ha 3aBofax 3 BUPOOHMLTBA NiKiB
| NpPOCTO B MOGYTI /04N 34IACHIOKTb BeNYE3HY KiJIbKICTb
XIMIYHMX peakuin. 3aBAAKM XIMIYHUM peakLisiM OfepXYyHTb
fefani 6inblie HOBUX PEYOBUH.

4

6

6

MmacyMKu

XimiuHi AsBuLa (XiMiyHI peakuii), Ha BigMiHY Bif (Pi3NUHUX, CYNPOBOAXKYHOTLCA
PYyNHYBaHHAM OHWUX PEYOBMWH i yTBOPEHHAM iHLUMX.

Mpo ximiyHe ABuWe cBigyYaTb BUAISIEHHA ra3ly, BUNafaHHA ocajy, 3MiHa
KO/bopy, nosiBa CBiT/M1a i Tenna.

NMognHa HaBuunaca kepyBaTu XiMiYHMUMKM siBAUWLAMW -  TpuBanuii 4ac
3[iCHIOBATX KOPWCHI Ta yNOBI/IbHIOBATU YM NPUYNUHATY LUKIA/MBI.

CTopiHKa npupogoaociigHuKa

Po3po6ka MiHi-npoekTy. Onase SINCTA: KOPUCTb 4uM WwKoga?

YTBOPITb rpyny i3 4-5 yuHiB i, KOPUCTYIOUUCH PISHUMU Axepenamu iHdopma-
uii, y TOMy yncri IHTepHeToM, po3pobiTb MiHI-NPOEKT Ha TeMy «Onasie NCTA:
KOPUCTb Y LWKoAAa?».

BuKOHyIOUM NPOEKT, NiArOTYATE BiANOBIAlI HA Taki 3anUTaHHS:

- Y Aakux aepes Balloi MiCLLEBOCTi onajae nucrta?

LLlo BinOyBaeTbCA 3 onanuM SINCTAM Yy NPUPOAI | AKe Ue Mae 3HaUYEeHHA?

- Ak oguHa BUKOPUCTOBYE onase nmcTa?

Y YoMy MosiArae KOpucTb Bif ONanoro JiucTa?

Uum WwKkoaAnTbL onasne nncTa?

CTopiHKa epyauTa

Tob6i goBoausiocb 6a4nMT MeTasieBi OropoXi, Aaxw, 3ani3Hi BUPOOW, BKPUTI
Lapom KOpUYHEeBOT ipxi. MosBa ipxXi - Le pe3ynbtaT HebaxaHoro XiMiyHoro
ABULLA KOPO3ii (4OC/IBHO - po3’igaHHA) MeTasliB, WO BigOyBaeTbCA Nifg BNIN-
BOM PEYOBMH HABKOJIMLLIHLOIO cepegosuwa. o6 3anobirtu Lbomy LKigNKN-
BOMY XiMIYHOMY fiIBULLY, MeTanesi BUpo6u hapbyoTb, 3MallyoTb Mactuna-
MW, BKpUBAKOTb eMasi/ito, iHWKUMKU MeTanamu Towo (man. 54).
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Man. 54. Mpuknaan 3anobiraHHA MNosBi i

MepeBip CcBOI 3HAHHA

. Lo Ha3uBatoTb XiMiYHUM SBULLEM? FKY iHLLY Ha3BY XiMIYHVX SIBULL, TV 3HAELL?

. Y YoMy nonsirae rosioBHa BigMIHHICTb MibK dRi3UUHUMKM Ta XiMIYHUMW ABULLIAMA?
Hasepy npuvikniagw.

. ki O3HaKM cBigYaTb NPO Te, WO BiAGYoca XiMivyHe ABuLwEe?

. Ha3Bn 03Haku ropiHHs Ta yMOBW, 3a AKX BOHO BiAOyBaETHCS.

. JO Qoi3NUHNX UM XIMIYHNX SIBULL, HA/TEXATb: &) BUrOTOB/IEHHA LBSIXIB i3 3a/1i33;
6) nosiBa ipi Ha 3ani3HOMy BUPOGI; B) CKMCaHHS MOJIOKa; T) MPUrotyBaHHA 3
MOJIOKa Macna? Bignosigb obrpyHTYiA.

6*. 3a AKMMN O3HaKaMn THUTTA BIAHOCATb A0 XiMIYHUX ABULL?
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§15. HEBO. HEBECHA C®EPA

3 paHHbOr0 AUTUHCTBA MW YYEMO TaKi BUCMOBWN: «COHLE Ha
Hebi», «Micaub NO Heby XOAUTb», «30psHE He6o». 3 HeboM
MW MOB’A3YEMO NPOCTIP Haj HawMMK ronosamun. Muv 6a4ymmo
Heb0 Yy (hopMi BefleTeHCbKOT MiBKY/i, Ha AKi 3HaXo4ATbCA
3opi, Micsaub, CoHuge.

AKLWLO0 AMBUTUCA Ha 30psHe Hebo, Ham 34aeTbCA, WO BCI
30pi po3TawoBaHi Ha OA4HAaKOBIW BifACTaHI Bif Hac. BoHM HibK
CBITATb Ha BHYTPILWHIA MOBEPXHi BENETEHCbKOT Kyi, Y UeH-
Tpi AKOT nepebyBaemo Mu. poTe Ue He Tak. AKe HUHI Bi-
[AOMO, LLO 30pi M NNaHeTn 3HaXOAATbCA Ha PI3HMX BiACTaHAX
Bif, 3eM/ii, WO Hawa njaHeTa He CTOITb Ha Micli, a nocTii-
HO pyXxaeTbCA. BigoMO TakoX, WO Halla njaaHeTa KynAcTa,
TOMYy OYy[b-AKWIA cnocTepiray i3 3emni 6a4nTb NnLIe NOMOBK-
HY Heba.

Y4eHi 34aBHa Hamaraaucs CTBOPUTU MOfenb, fika fana 6
3MOry nobaymMTu Bce HeGO oppasy.

*1Llo po3ymitoTb nil, HeGeCHOK Chepoto

OcCTaHHIM YacoM y mapkax aTpakuioHiB MOXHa nobaynTu
BE/INKI Npo3opi Kyni. BcepeanHy Takol Kyni N0ANHA MOXe
BIZIbHO MOTpanuTu i pyxatucsa B Hiin (mMan. 55). AKuWo i3ce-
peAvHN Ha CTIHKaxX TakoT Ky/li PO3MICTUTK BCi CBITHI TOYKM,
AKI MM 6a4MMO Ha 30pAHOMY Hebi, TO MOXHa CKasaTu, Lo
MW CTBOPWUAN MOfeNb Heba - HebecHy cdepy. LM NOHATTAM



YCMILWHO KOPUCTYOTHCA BYEHI-aCTPOHOMU, BUBYAKOYM BULUMI
PYXW 3ipOK i BU3Ha4atoumn iXHE po3TallyBaHHS Ha Heoi.

OTxe, HebecHa cepa - Le yABHA MOPOXKHUCTA Kynsd [o-
BINbHOrO pajiyca, Ha BHYTPILHIO MOBEPXHIO AKOT HaHeCeHO
BCi 30pi came Tak, AK crnocTepiray i3 3emni 6a4MTb TX Ha
30pPAHOMY Hebi.

HebecHa cthepa fewo cxoxa Ha rnobyc 3emsi, npo SKuii T
BXe 3Haew 3 No4yaTKoBOI LWKOMW. [MpoTe Ha rnobyci posrallo-
BaHi OKeaHW i maTepuKu, a Ha HebecHii cepi - 30pi (Man. 56).
e TOYUKM i NiHIT HeBecHOT chepu

Ha rnobyci 3emni icHytoTb ekBaTop, MiBHIYHWIA | lNiBAeH-
HWIA reorpaiyHi nontocn. Ha HebecHin cepi TakoX € Mo-
NOCU N eKBaTop, ane Ha3MBalTbCA BOHU HeOECHMI eKBaTOp
I montocu ceiTy (man. 57).

HebecHunin ekBaTop AiNNTb HebecHy cdepy Ha ABi MiBKY-
ni - TliBHIYHY i TiBoeHHY. ToO4Ky HebecHOT cdepun, po3Ta-
LLIOBaHy MPAMO Hag ro/ioBOK cCrnocTepiraya, HasnMBatOTb 3eHi-
TOM. YABHY BiCb, HABKO/I0 IKOT 06epTaeTbCA HebecHa cepa,
Ha3nBalTb BICCIO CBITY. A TOYKWN MEPETUHY ULIET YABHOT OCI
CBITY 3 HebecHOH cepoto HasmBatoTb MiBHIYHUM MONKOCOM
cBiTy i lMiBaeHHUM nontocom ceiTy (mMan. 57).

MiBHIYHWIA nositoC
CBITY

HebecHwii exBaTop
Bicb cBiTY

MiBaeHHWIA nostoc
CBITY

Man. 57. Touku i niHii HebecHoT cepu

BapTo 3ayBaXKnTu, WO MK 3eMHUMWN NONKOCAMU 1 3eMHUM
eKBaTOpPOM Ta MOMKCamMun CBITY | HEGECHMM eKBaTOpPOM ICHYE
OflHa CyTTeBa BIAMIHHICTb. 3eMHIi MO/OCU peasibHO ICHYHTb
AK TOYKM Ha noBepxHi 3emni, i 4O HUX MOXHa AONETITU un
[01XaTu Tak camo, AK i [0 ekBaTopa. A NoJCIB CBITY AK pe-
a/lbHMX TOYOK Ha 30pAHOMY Hebi HeMae. TOMy MU MOXXeMO Mo-
3HAUUTU TINbKN HaNPAMOK, Y AKOMY BOHW CNOCTepirat0ThbCs.

69
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* Yomy Bce, WO MU 6a4MMO Ha Hebi, NOCTINHO PyXaeTbCH

Konu mu gmemmocsa Ha He6o, To 6aummo, AK yaeHb CoHUg,
a BHoui Micaub i 30pi pyxaroTbCa Mo HbOMY. Ham 34aeTbes, LWo
Heb0 PyXaEeTbCA HABKO/I0 Hac. Y AaBHMHY BYEHI 3p0OUIN XNMOHWI
BMCHOBOK, L0 3eM/1S HepyXoMa, a BCe pPyXaeTbCA HABKOMO Hel.
[MpnynHa TakoT NOMWUIKK nosidrae B 0bepTaHHi 3emMi HaBKOJO
CBO€ET oci. Tak camo, AIK TOGI Mig vac obepTaHHA Ha Kapyceri
3[a€TbCSA, WO PyXarTbCA OYANHKM | AepeBa, Tak i BCIM, XTO Me-
pebyBae Ha 3emJi, 34a€ETbCA, L0 PyXaeTbca Hebo. Ta Hacnpasgi
e 3eMns pyxaeTbca HaBkono CoHUA 1 HAaBKOJIO CBOET OCI.

Migcymku

£ HebecHa cdepa - Le ysiBHA MOPOXHUCTA KyNs, Y UEHTPi AKOT 3HAX04UTbCs
crioctepiray. Ha BHYTpILIHIO NOBEPXHIO L€l KyNi HAaHECEeHOo BCi 30pi Tak, K iX
6aunTb Ha 30psAHOMY Hebi cnocTepiray.

£ Ha HebecHill chepi € TOUKM i MiHIT, 32 [ONOMOrOK SKMX MOXHa BU3HAYUTU
NONOXEHHS 3ip.

£ Yce, WO 3HaXoAUTbCA Ha Hebi, NOCTIHO pyxaeTbCs.

CTopiHKka npupogoaociigHuKa

BukoHaii ygoma gocnig. CtapogaBHi BUYEHi 4acTO KOpUCTyBasiMcs «Hebec-
HUMK rnobycamu». Ha HuxX OGy/iM HaHeceHi MiHil, 3a AOMOMOrol AKX MOX-
Ha 6y/10 AyXe TOYHO BM3HAYMTWU MICLLENONOXEHHS 30pi Ha HebecHIl cdepi.
MpoTe BCi 30pi Ta TXHi CYKYNMHOCTI Ha TUX «HebecHuX rnobycax» BUrnagau
«NnepeBepHYTUMU».

Y yomy nosnfrasia NoMuIKa CTapofaBHIX YYeHuX, Lo KOpUCTyBasuca «Hebec-
HMMKM F1oGycamMm»? BignoBicTh Ha Le 3anMTaHHA TO6i JONOMOXe Takuil Aocnia.

Locnig. 3a manoHkoM 58 Ha Npo3opoMy apkyLui nosieTuneHy 306pasu cysip’s
Benvkoi Begmveauui, abo Benukuid KiBw, K we Moro HasvBakTb B YKpaiHi. Cim
HaliNOMITHILMX 3ipoK KiBLla HaHecK Ha MoMieTUNEH YepBOHMM (DSIOMAcTEPOM.
BurotoBneHunii MantOHOK 3a [OMOMOrOK CKOT-
Ya NpUKpINM O cKNa Ha BIKHI GasikoHa (AKWO
ue kBapTuMpa) abo Ha BiKHi MEpLOoro mnoBepxy
NpMBATHOrO GyAMHKY i3cepeiuHN MOMELLKaHHS.
Tenep yBaxHO poO3rNsaHbL 306paxeHe cysip’s.
3BepHu yBary, pydka Kiswa 6yae 3HaxoanTucs
nisopydy. lMoTim BMAAM Ha By/nMuLl0 abo GasKoH
i MOBTOPM CNOCTEPEeXeHHsA. Tu nobayunwl pyuky
KiBLwla BXe npaBopyu.
Omke, MOMWUIKA [ABHIX YYEHUX MOACHIOETHLCH
Man. 58. HalisckpaBiwa  TuM, WO 30psiHE HEOO Ha «HEBECHMX rnobycax»
YacTuHa cy3ip’a Benukoi  manioBanu Tak, SK oro 6aunB 6m cnoctepiray,
Bepgmepgmui nepebysBarumn 330BHI HEGECHOI cdepw.



CTopiHKa epyauTta

CnocTepiraloun 3a 30psiHAM He60M Yy TMiBHIYHIA NiBKyNi, 4aBHi BY4EHI NOMITU-
NN, W0 BCi 30pi pyxaloTbCs | YUM BULLE 30ps 3HAXOAUTBLCA Ha HEGI, TUM MeHL
MOMITHMIA Ti pyx. Ha HE6i BOHM 3HALWNM TaKy 30pH0, PyX AKOi mMaike Hemno-
MITHWIA NPOTAroM yciei Houi. LLlo 6avkye A0 HET 3HaXoA4ATLCSA iHLWI 30pi, TO pyx
IX cTa€ NoBiNbHiWUM. Lito 30pto Ha3uBaloTb MONAPHOIO 30peto, a TOUKY i1 Mic-
LEMNOJIOXKEHHS Ha HebBeCHI cdpepi NoB’'A3y0Tb 3 MMiBHIYHMM MOIHOCOM CBITY.

MepeBip CBOI 3HAHHA

=

. Ulo Take HebecHa chepa Ta i3 UM i1 MOXHA NOPIBHATU?

. HasBu Toukm i niHii He6ecHoi cchepw.

3. Uomy 3pa€eTbCA, WO 30pi pyxatoTbCsa No Heby?

4. * fka npuynHa BUAUMUX PyXiB CBITUN | 3MiHU BUrNAA4Y 30psiHOro Heba Bnpo-
LOBX POKY?

N

§16. HEBECHI TINA

Twn BXe 3HaeW Mpo iCHyBaHHA (I3MYHMX TiN. BoHKM Tebe
OTOYYHOTb, TV HUMU KOPUCTYeLCA. [poTe B MPUPOAI ICHYHOTb
e 1 HebecHi Tina. Lle BCi Tina, WO 3HAX0AATLCA 3a MeXamu
3emni: 30pi, NnaHeTu, KOMeTH, acTepoign Towo. Hainbinb-
LUMMK HEBECHUMW Tinamu € 30pi, HAMMEHLLIUMW - KOCMIYHWIA
nun. Tucadi pokie NOAN CNOCTepiraloTb 3a 30pAHUM Hebowm,
Hamararo4ymcb po3ibpaTtucb y MOro 30pSHOMY Pi3HOMAaHITTI,
KnacugikyBaTu MOro, SKOCb MO3HaUYNTHL.

*30pA —CcaMOCBITHe HebecHe Tiso

Po3>kapeHi HebecHi Tina, Wwo BUNPOMIHIOKWTb CBIT/O, Ha-
31BaldThb 30pAMU. Heo30poeHMM OKOM Ha 30psHOMY Hebi
MOXHa Haniunmtn 6nm3bko 3000 3ip, a 3a A4ONoMorow GiHOK-
nd, Nig30pHOT Tpyou yum Teneckona - Habarato Ginblie. LLLo6
npocTilwe 6yno opieHTyBaTUCS cepef BENUKOT KifIbKOCTI 3ip,
AKi MOXHa nobaunTn Heo36POEHNM OKOM, HebecHY ctepy no-
QiAW Ha LINAHKMK, a 30pi Ha uMX AindHkax o6’egHanv B
rpynu i Hassaan cysip’amu.

[aBHi [OCMigHUKM 30pAHOro Heba MOAYMKW Crnony4vanu
30pi NiHIAMW Tak, WO BOHW CXeMaTUYHO HarafgytTb MNEBHI
(irypn. Tomy Ha Hebi MoXXHa 3HaWTK Tepesn i Paka, Tesnb-
us i MNca. barato Ha3B 3ip | Cy3ip’iB MoB’A3aHO 3 Mihamu



Man. 59. Halisackpasiwa 4actuHa cysip’a OpioHa (1)
i 306paxeHHA cy3ip’a OpioHa B aTtnaci XVII c1. (2)

N nereHagamun. He BUHATOK i cy3ip’a OpioHa, IKe NEerko 3Ha-
MTN Ha Hawomy Hebi 3a AckpaBuMn 3opsamu (man. 59).

 MnaHeTn —BeNNKI HeGeCHI Tina, Wo cami He CBITATbLCH

3 AaBHix YyaciB N0au 3HanM Npo HebecHi TiNna, AKi BOHN Ha3Ba-
NN nNnaHeTamMu. 30BHI BOHU CXOXIi Ha 30pi, afe BigPI3HATHCS
BifL HUX TWUM, WO NOCTINHO MEPeMilLytoTbCA Mo Heby, nepexo-
AA4YM 3 OHOrO0 Cy3ip’d A0 IHWOro, 3MiHKOKUYM CBOK ACKPaBICTb.
[MOACHIOETLCA Lie TUM, L0 MNJIaHETU PyXakTbCA CBOIMWU OpbiTa-
MW HaBKo/0 COHUSA i CBITATb HaMm 1A0ro BigbuTm cBiTNOM. TO6TO
cami MaaHeTn He BUNPOMIHIOKOTbL CBIT/O.

HWHI BYeHI HanivyTb BiciM nnaHeT COHAYHOI cUCTeMW.
Y WeCTn 3 HUX BUSABMEHO NPUPOAHI CYNYTHUKU - HeOecHI
Tina, AKi 06epTal0TbCA HABKOMO MAHET.

e Mani HebecHi Tina

He meHW uikaBi M mani 3a po3mipamu HebecHi Tina, [0
AKUX Hanexatb KOMeTu, acTepoign, meteopoign.

KomeTa - mane Tifio COHSAYHOT cUCTeEMU, AKe 06epTaETbCA
HaBko/n0 CoHUA MO Ay>e BUTATHYTIW opbiTi. KomeTa cknaga-
€TbCA 3 TBEPAOro A4pa - KpMXKaHoi 6puin, yTBOPEHOT 3 Nboay
I 3aMOPOXXEHUX rasiB i3 TBEPAUM MWUIOM, PO3MIPOM Bif OAHO-
ro fo AecATN KinomeTpi., i xBocTa. 3 HabnmxeHHAaM go CoHus
PEYOBUHN AApa KOMETM MOYMHaK0Tb BuMaposyBaTucs. Tak y
KOMET BMPOCTAE BENETEHCbKWIA CBITHNIA ra3oBMiA XBICT. 3aBAs-



KV TakOMy [OBromy XBOCTY [aBHi Tpeku
Ha3nBanM KOMETY «30pet0 3 BOMOCCAM», a
3a yaciB KuiBcbKoi Pyci BOHa oTpumana
Ha3By «xBocTara 30ps» (man. 60).

Tn BXe 3Haew, Wo HaBkono CoHud
obepTaeTbcA Bicim nnaHeT. Hacnpasgi B
COHAYHIN cucTemi BISKPUTO BXXe MNOHAaA
TPWY TUCAYI NNAHET, afXe KPIM BeIMKux
nnaHeT HaBkofo CoHUA 06epTaroTbCAa Le
W Mani niaHeTu. Y AaBHUHY 1X Ha3nBaiu
nnaHeToxogamu, a i3 4acom 3a HUMW Mill-
HO 3aKpinuiaca Has3Ba - acTepoigu.

€ B COHAYHIN cucTemi Le MeHWi 3a
po3Mipamu HeGecHi Tina, HiXX KomeTw i ac-
Tepoign. IX HasMBawTb MeTeopoigamu.
IxHi po3mipy He nepeBuLLyOTh 1 KM. TMo-
TpanuBLIN B NOBITPAHY 06010HKY 3eMi,
MeTeopoian 3ropaloTb. [1pu UbOMY BUHU-
KaloTb CBIT/I0BI ABMLLA, AKI 3a/1eXXHO Bifj
AICKPaBOCTI Ha3MBalOTb MeTeopamu i 60-  Man. 61. Meteopu
nigamun (man. 61).

[MpoTe AKLW,O0 METeopoif He 3ropiB y MOBITPSAHIA 000/OHL
3emni i BMaB Ha 11 MOBEPXHK, TO Take HebecHe Tifo Hasu-
BalOTb MeTeopuTOM (Man. 62). MeTeopuTU OTPUMYIOTbL Ha-
3BY NepeBaXKHO 3a MICLEM IXHbOro nafiHHA. Hanpuknag, €
MeTeopuTn 3 HasBamu bopoguHo, Mopnieka, MoHONyny.

Man. 60. KomeTta

Mau. 62. MeTeopuT 'o6a € HalibiNbWM METEOPUTOM
cepep 3HangeHnx Ha 3emni



s> Seo¢

Mipgcymkm

HebecHi Tina - uUe Bce Te, WO 3HaxoauMTbcs Ha Heobi.

30pi - po3xapeHi HeBeCHI Tina, Lo BUNPOMIHIOKTb CBIT/IO.

MnaHeTn € HeGECHNUMU TiNamu, WO He BUNPOMIHIOKTL CBITNA.

[o Manux HebecHux Tin HanexaTb acTepoign, KOMeTU, MeTeopoian.

CTopiHKa npupogoaociigHuKa

BukoHalh yaoma 3aBAaHHsA. Po3noyHn cnocTepexeHHs 3a 3MiHamMu Bu-
rnsagy 30psHoro Heba BNPOAOBX KasieH4apHOro poky. Yce, wWo T06i 3Ha-
[06UTbCA ANSA Uboro, - Le TBOI 04i, Xopolla noroga, hparMeHT KapTu 30-
psHoro Heba.

[is 1. O3Halomcs 3 KapTok 30pAHOro Heba. 3BepHM yBary Ha Cim sickpa-

BUX 3ip, AKi po3TalloBaHi Tak, L0 HaragywTb KiBLW 3 py4ykow. [laBHiM si0-

OAM Ui 30pi Ta Aeski MeHLW AcKkpaBi, po3TalloBaHi nopy4, Haragysaaun 06-

pucu Begmepnn. 3Bigcu i noxoauTb HasBa cysip'd - Benuka Bepgmeanus.

AK TM 3HaewW, B YKpaiHi ue cy3ip’d 34aBHa HasuBawTb we Benukuii KiBu,
abo Bis.

Mana Beameauus 3Hanan Takox cysip's 3i CXoXumm 06-
pucamu, ane MeHWKX po3mipis - Many
Begmeauuto. CiMm AckpaBux 3ip LbOro
MonsipHa 30psi cy3ip’a Tex HarafyTb KiBw. OCTaHHSA
30pA pydykn oro koswa € MNonspHot
3opeto (mas. 63).
Lisa 2. Ticna o3HalioMmneHHA 3 Kap-
TOK MNi3HO BBeuyepi B ACHY norogy
BUAAM 3 [AOPOCAMMU Ha BYAULLO.
Mam’aTali! Mepen noyaTkoMm crnocTe-

Benvka Bepmeanus PEXEHHA TBili 3ip Mae 3BUKHYTU [0
Tempsasu. CnpobyiTe pasom BigLyka-

Man. 63. Ak 3HanTK TM Ha 30psAHOMY Hebi cy3ip’a Benukoi
MonsapHy 30pto Ta Manoi Begmeguub, MNonapHy 30pto.

LOia 3. Yepes 45-60 xB nepesip, uu
3MiHUKM cy3ip’a Benukoi Ta Manoi Begmenuub CBOE NOJMIOXEHHA Ha He-
6ocxuni. Cnpobyit NOACHUTM NoGayeHe.

CTopiHKa epyauTta

HaliBigowmiwoto € kometa lMannes (ii Bigkpus y XVII cT. aHrniicbknii actpo-
HoM [anneit), Wo 3'ABNSAETLCA 6inA 3emni NPUGIN3HO Yepes KOXHI 76 pPokiB.
BocTaHHe BOHa Habnuiuniaca A0 Hawoi nnaHetn B 1986 p. dopma ii aapa
Haragye e 3aBgoBxkn 15 km Ta giametpom 10 km. KomeTta Mannes o6ep-
TaeTbCHA HABKOMO CBOET OCi, pob6siun NOBHMIA 06epT 3a 53 rognHn. Temnepa-
Typa Ha ii noBepxHi -67 °C, a BcepeauHi -19 °C.



MepeBip CBOI 3HAHHA

1. o Take HebecHe TiNno? Hassw, AKi TV 3HAELL HEGECHI Tifa i pO3Kaxxu NpPo HUX.
2. Ski HebecHI Tina Ha3uBalTb NiaHeTaMm?

3. Uum came nnaHeTn Bigpi3HAKTLCA Bif 3ip?

4. lWo Take koMeTn? Unm came BOHM BiAPI3HAKOTLCA Bif iHWMX HEGECHUX Tin?
5. WO cnifbHOrO i YMM BiAPI3HATLCA METeopu i MeTEOPUTM?

817. 30PI TA CY3IPA

[Mi3HO BBeYepi UM BHOYI Ha Ge3XMapHOMY HeGI MU MOXXEMO
no6aunT 61mseko 3000 3ip. CneuianbHi Npunagn BUSBNSIOTH
IX Kiflbka MinbspAiB. 30pi Ham HarafytoTb ManeHbKi iXTapukm.
Hacnpaspi > Lie BeNMKi BOTHAHI Ky/i, L0 CKNaJatoTbeA 3 PO3Xa-
PeHoro rasy. BoHW mMatoTb fiy)Ke BUCOKY TemnepaTypy i NOCTiHO
BUMPOMIHIOKOTb CBITNO W Tenno. A Mmaimmmn 30pi 34a0TbCA Ham
TOMY, WO NepebyBatoTb Ha AY>XKe BeNMKIN BiAcTaHi Bif 3emsii.
CsiT/10 Bif HUX, pyxatoumncs 3i weugkictio 300 000 km/c, npsa-
Mye [0 3emsii 6arato pokis.

mBigMIHHOCTI MIXX 30paMu

CoHue - Ue Tex 30pd, AKa 3 YycCix 3ip po3TawoBaHa [0
Hac Hanbnmkye. A HacTynHa 30psA nepebysae Bifg 3emni
y 260 Tucay pasis gani, Hixx CoHue. Came TOMy MU CMnpuid-
Maemo CoHLUe 6inblIMM 3a iHWI 30pi, i AOro Tenao AOXOAUTL
[0 3emni. ¥YaeHb CoHuUe 3aTbMaploe CBIT/O THWKX 3ip, 1 MK
X He 6a4nmo.

3a3Bunyail 30pi Po3pi3HAIOTL 3a TemnepaTyporo i po3mipa-
MK. 3a TeMnepaTyporo MOBEPXHi 30pi NMOAINAKTL HA YepPBOHI
(HanxonofHiwi), »oBTi, 6ini (30pi cepeHLOI TeMnepaTypwn)
Ta 61aKMTHI (HanbinbL po3xapeHi 3opi).

Hawwe CoHuge HaniexuTb [0 XXOBTUX 3ip. AKLL0 KasaTu npo
po3mipu, TO € 30pi-BeneTHi, AKi B MinbapAn pasis GinbLui
3a CoHUg, ane € i 30pi-Kapavku, [0 AKX Hanexutb i CoHue
(man. 64).

* [MoHATTA cy3ip’s

OKpeMi [iNsAHKN 30psHOr0 Heba Ha HebGecHin cdepi 3 Yci-
Ma 30pAMM W IHWKWMK Tifamu, WO MICTATbCA B TXHIX MeXax,
MatoTb Ha3By Cy3ipH. 30pi Ta cy3ips gornomararoTb OpPIEHTYBATUCH



Ha MiCLEeBOCTI, TOMY 34aBHa Manu

BaXK/1MBe 3HaYEHHA A1 MOpen/iaB-

UiB, MaHApiBHUKIB, KynuiB. Tak,

Ackpasa [longpHa 30pa 3aBXAu

BKasye Ha niBHIY. 3Halun LUg,

MOXXHa /IerKO BM3HAUYUTN CTOPOHM

FOPU30OHTY, WO AacTb 3MOry LUBUA-

KO 30pIiEHTYyBATUCA Ha MICLEBOCTI.

LLle B cMBY faBHUHY 3’ABUINCA Ha-

3BK cy3ip’iB JleBa, [ApakoHa, Tepe-

3iB, OpioHa, flipn, Benukoi Ta Ma-
noi Beameauupb.

Hansigomiwmmn € 12 3ofia-

KanbHMX cysip’is: Ko3sopir, Bogo-

nin, Puown, OseH, Teneup, bnns-

HIOKK, Pak, JleB, [iBa, Tepesw,

CkopnioH i Crtpineub (man. 65).

Man. 64. I'IopiBHﬂn_bHi po3mipu N nepeKna,qi 3 rpeubkoi MOBM

AsAKI 3P CMOBO «30fjaK» O3HAuYae «3Bip.

3 [laBHiX 4aciB BBXKA€ETbCH, L0 KOXHUIA 3eMHUIA MicsLb MeB-
HUM YMHOM MOBA3aHWNIA 3 OQHUM i3 CYy3ip’iB.

Man. 65. 3ogiakanbHi cysip’sa



Begmeguua

Kacciones
. A BisHNuum,
Be?J,eMneM;;ug BIN3HIOKN (::SHpOMe;
*Teneuyb’
MENNI Kosopir
Mec Boponii

Mau. 66. dparmMeHT KapTu 30psHOro Heba

CxeMaTn4Hi 306paxXeHHs Cy3ip’iB, MepeHeceHi Ha nanip, Hasn-

BalOTb 30PAHMMYU KapTamu (Man. 66). HaligaBHIWOW € KapTa 3
800 3ip, AKY CKfaB KATanCbkuiA yyeHu LLn LlleH IV cT. o H.e.

MpoTArom cToNiTh 30pi 06’€HYBaNN NO-Pi3HOMY - 3HUKAIN

OfHI Ha3BW, 3MBNANUCA HOBI. 3 1922 p. | goTenep 30psiHe He6O
YMOBHO po3fineHe Ha 88 cysip’iB. [leski 3 HUX MOXHa cnocTe-
piratv TiNbKW NeBHOI Mopu poky. Tak, cy3ip# Op|0|-| MO>XHa
no6aunT B YKpaiHi nmwe B3MMKY. UacTuHY Cy3ip’iB y Hallii
[MiBHIYHIM NiBKYNi B3arani He BUAHO, HanpukKnag cysip’s Mis-
AEHHNA XpecT.

A

«

«

«

«

«

Macymku

3opi - Ue HebecHi Tina, WO cK1afalTbCa 3 PO3XKAPEHOro rasy i BUNPOMiHIO-
I0Tb CBIT/I0 Ta Tenso.

3opi nepebyBaloTb Ha Ay)Xe Be/VKii BigcTaHi Big 3emsi. 3azBuyaii 30pi pos-
Pi3HAIOTL 3@ TeMnepaTyporo i po3mMipamu.

CoHue - XO0BTa 30ps, fika po3TalloBaHa A0 3emii Halbnmxkye.

Cysip’'sa - [insHKM HeGecHOT cdpepy 3 po3TallOBaHMMW Ha HUX 30psMM Ta
iHWUMKW HEBECHUMM Tinamu. 1
30psAHi kKapTn - cxeMaTu4yHi 306paxeHHsA cy3ip’iB, NepeHeceHi Ha nanip.
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CTopiHKa npupogoaocnigHMKa

MpakTnyHe 3aHAT TA. BU3HaunuTu HanBigoMmiwi cysip’a Ha kapTi 30ps-
HOro Heba.

MeTa: 3akpinuTu MNOHATTA Mpo cy3ip'd, hopmyBaTtu BMIHHA npaLoBaTu
3 KapTOK 30pSHOro Heba.

3aBpaHHA 1. 3Halign Ha kapTi 30psHOro Heba cysip’a Benuvkoi Ta Masnoi
Bepgveauub.

3aBaaHHA 2. Po3rnsaHb i po3pi3HU Ha KapTi LWe KinbKa cy3ip’iB. 3anuwin ixHi
Ha3BW B 30LUNT.

MepeBip CBOI 3HAHHA

. 9Ki iCHYIOTb BiAMIHHOCTI MiX 30pAMU?

. Lo Take cy3ip’a? HaBegu npuknagm cysip'is.

. Ha3Bu 3o0piakanbHi cysip’s.

. LLlo 306paxeHo Ha 30pAHUX KapTax?

. Cknagu po3snosigb nNpo cy3ip’a Benukoi Ta Manoi Begmeauup.

A WN PR

a1
*

§18. COHLE

*MpupogHe pxepeno cCBiTNa i Tenaa Ha Hawil naaHeTi

COHLe - ofHa 3 MinbApAis 3ip Hawoi ManakTuku. WMoro
piametp ctaHoBuTb 1 392 000 km. [lMopiBHAHO i3 3emiero
ue y 109 pasis 6inbwe. | xo4ya CoHue € HanMbamK4or f[o
3emsi 30peto, BiACTaHb MK HUMWU fopiBHOE 150 Misnbiio-

HiB KifloMeTpiB. ToMmy Ha Heoi
BOHO i Mae BWrA4 HEBENKOro
aucka. [lpomiHb cBiTna BIj
CoHus pocarae 3emni 3a 8 xs.
A Bifi HaCTYMHOT Han6AMX4oi Ao
3emni nicna CoHua 30pi CBIT-
No [A0Na€e KOCMIYHMIA NpocCTip 3a
4,3 poKy.

Ak 1 Bci 30pi, CoHue - ue
po3apeHa Kyns, y cknagi Akol
Haibinblwe rasonogibHMx npo-
CTUX PEYOBUH - BOAHIO 1 Trenito
(man. 67). Ha nosepxHi CoHusa



TemnepaTypa CTaHOBUTb 6/11M3bko 6000 rpagycis, a 3 Habniu-
XEHHAM [0 LEeHTPY BOHaA 3pocCTaE i carae noHag 15 minbiio-
HiB rpagycie! 3a Takux TemnepaTtyp PeYOBUHU HE MOXYTb
ICHyBaTW y TBEPAOMY UM PiAKOMY arperaTHOMY CTaHi.

* Mnamn Ha CoHui

e lanineo laninen, smByaoum CoHUE 3a [JOMNOMOrOH
Tefieckona, MOMITUB Ha HbOMY NAdAMW. BoHM nepemilyy-
Ba/INCb MO COHAYHOMY AMCKOBI, TXHI po3mipn 3MiHIOBanmnCS.
YdeHui npunyctus, wWo Ha CoHui BifOYyBAETLCA aKTUBHUM
PYX pe4yoBUH. HMHI BCTAaHOBNEHO, WO Ue AINCHO pyXatTbCH
po3XapeHi rasu, Tomy nosepxHs CoHuA Haragye 6ypxnuee
Mope.

* 3HaveHHA CoHUA 4718 XXUBOT Npupoau

Y pi3Hi nopn poKy Mn 0TpuMyemMo Bif COHLS Pi3HY KiNb-
KiCTb cBiTna i Tenna. Ha npuknagi pocsmMH CBOEI MicLieBOCTI
TM MOXeLl crnocrtepiratin, AK >XWUBI OpraHiamu pearyrTb
Ha ue. YNiTKY, KOMM COHAYHOro ceiTna i tenna 6arato, BO-
fia Nerko HagxoAuTb 4epes KOpPiHb [0 JUCTKiB. POCAUHM
aKTUBHO POCTYTb, 36i/bLUYETLCS TXHA Maca. B3MMKy COHsY-
HOro CBiTNa i Tenna He BUCTayae AN1a UbOro. Tomy B Oifb-
LLIOCTI POCNWH BOCEHW NUCTA onagae. HasecHi MonoAi NUCT-
KW PO3MyCKarTbCA 3HOBY i MOYMHAIOTL aKTUMBHO BMPOONSA-
TV Ha CBITNI OpraHiyHi PeYOBUHKN. IX CMOXMBAKOTb TBAPUHW
I NoanHa.

Y Takuu cnoci6 csitno ta Tenso CoHUs NPOAOBXYE CNyry-
BaTW XWBI NPUPOAI.

[ToMipHe OCBITNEHHA Tina NOAMHU COHAYHMMWU NpPOMe-
HAMW CNPUSE YTBOPEHHIO B 1T WKIPI pPevyoBuH, Nif BNANBOM
AKUX KICTKN HabyBakTb MILHOCTI.

OTxe, CoHuUe - Ue 30p4, WO € NPUPOLHUM [LXKepesioM CBIT-
na i Tennia AN BCbOro XMBOro Ha 3emni.

Miacymku

CoHue - Halibnmkuya o 3emni 30ps, ska 3abesnedye ii CBITAOM i TEN/IOM.
CoHue B 109 pasiB binblwe 3a 3emsi0 | po3TalloBaHe Bif Hei Ha BifgCTaHi
150 minblioHIB KinoOMeTpiB.

CoHue € NpupoaHMM [)KepesioM CBiTNa i Tenna ANs BCbOrO XWBOr0 Ha
3ewmni.

79



\4 CTOpiHKa epyanTta
V -

XiMiyHMiA enemeHT leniin gicTaB CBOK Ha3BY Bif C/l0Ba «renioc», Wo B nepe-
Knagi 3 rpeubKol 03Havyae «COHAYHWIA». BiH €4uHWIA 3 XIMIYHMX €/IEMEHTIB,
AKUIA 6yno BigkpUTO cnoyaTtky Ha CoHui, a NoTiM Ha 3emili.

MpocTa pevyoBWHa reniin € pigkicHOK Ha 3emni. Ane pa3oMm 3 BOOHEM - LE
OCHOBHI pe4yoBuHM y cknagi CoHudA. fABuvwa, Wo BigbyBaTbCa 3 BOOHEM Ha
COHUi, cynpoBOAXYIOTLCA BUAINEHHAM CBIiT/a, Temnaa Ta yTBOPEHHAM resito.
Ha ckinbku we Buctauntb 3anacis BoAH Ha CoHUi? 3a nigpaxyHkamu Bue-
HUX XBW/IIOBATUCS, L0 BOAEHb CKOPO 3aKiH4YMTbCs | COHLE 3racHe, HEMaE
nigctas. BoHu pgosenu, wo CoHue CBITUTUME LLe MiNbApaM POKiB.

MepeBip CBOI 3HAHHA

=

. [0 Aknx HebecHux Tin HanexmTb CoHue? Aki Moro po3mipn?

. Ha saky sigctaHb 3emnsa sigganeHa sig CoHus?

3. HaBean skomora 6inblie npuknagis, WO MiATBEPAXYOTb 3HAYeHHA COHus
ONA XKUTTA Ha 3eMi.

4*, 3aBaaku yomy Ha COHUi Taka BucOKa Temneparypa?

N

§19. COHAYHA CUCTEMA

CoHAYHA cucTeMa - MfiaHeTHa CUCTeMa, YTBOPeHa LeH-
TpanbHOK 30peto COHUeM i BCiMa HebecHMMW Tinamu, Lo
00epTaloTbCA HABKOJIO HbOr0. 3aBASKM BENYE3HIN Cuni TA-
XIHHA BOHO yTpuMye 6ina cebe nnaHeTn Ta Mani HebecHi Tina
| He pae M Big/feTiTM B KOCMiYHMIA npocTip. Ocb Yyomy CoH-
e - ueHTp COHAYHOT CUCTEMM.

*BigomMocTi npo nnaHet COHAYHOT CUCTEMU

Y COHAYHIN cucTemi HanivylTb BICIM MNNaHeT, fAKi fo-
CNIAHUKKN MOAINnAN Ha ABi rpynu - nNaaHeTu 3eMHOI rpynu
| nnaHetu-riraHTU. Jlo naaHeT 3eMHOT rpynu Hanexartb
Mepkypii, BeHepa, 3emns, Mapc, a A0 nnaHeT-riraHTiB -
FOnitep, CaTtypH, YpaH, HentyH. Po3rngHb Ma/toHOK 68
| 3p06V BUCHOBOK MPO PO3MipWN NNAHET, WO BXOAATb A0 060X
rpynm.

Hain6inbwot 3a po3mipamu nnaHeToro COHAYHOT CUCTEMM
€ FOniTep, a HaimeHwWwow - Mepkypin. 3emnd - n’ata 3a pos-
mMipaMmn nnaaHeta COHAYHOT CUCTEMMW.



Mepkypiii 3emMsis HoniTep YpaH
OiameTp - OiameTp - OiameTp - OiameTp -
4900 Km 12 800 km 143 000 km 51 000 Kkm
BigctaHb - BigctaHb - BigctaHb - BigctaHb -
58 M/IH Kkm 150 MAH Km 780 MJIH KM 2900 MJ/HH KM
CoHue
JiameTtp —
1392 000 km
BeHepa
fiameTp - Mapc CaTypH HenTyH
12 100 km JiameTp - JiameTp - JiameTp -
BigcTaHsb - 6800 Km 120 000 km 48 000 km
108 M/H Km BigcTaHsb - BigcTaHb - BigctaHsb -
228 MNH KM 1400 MAH KM 4500 M/TH Km

Man. 68. Po3mipu nnaHet COHAYHOT cucTemu iixHi BigcTaHi Big CoHuA

[oHenasHa (go cepnHa 2006 poky) BUeHi BBaXkanu, wo B Co-
HAYHIW cucTeMi AeBATb nnaHeT. [leBTa nnaHeta - [NyTOH,
BiaKpTUIA 1930 poKy. 3 PO3BUTKOM HayKW i TEXHIKW Yy BYe-
HUX 3’ABMNACcA MOX/MBICTb Kpalle AOCNIAnTK Le mane Hebec-
He Tino. | 3’AcyBanocs, wWo 3a 1yToHOM pyxaeTbcs 6ararto
HeBeCHUX Tif, CXOXWUX Ha HbOro 3a po3mipamu. 3arasom ix
HWUHI HanivyeTbca noHasg 100 Tucau,

* LLlo Take piK i KNI BiH Ha pPi3HUX NnaHeTax

Yci nnaHeTn pyxarTbCcs HaBKono CoHuA BracHUMM opo6i-
TaMu i 34iACHIOKTb MOBHNIA 06epT 3a Pi3HUIA vac. LLLo 6nvxkye
Ao CoHudA po3TalloBaHa MaHeTa, TO MeHLe 4acy Tl noTpib-
HO And uboro. MoBHWMIA 06epT HaBKoM0 CoHUA Halla njiaHeTa
3emns poouts 3a 365,25 gobu. Lleit yac Ha3nMBalOTb 3EMHUM
POKOM.

T BXe 3HaewW, WO KaneHgap, AKMM MW KOPUCTYEMOCH,
Haniyye 365 Ai6. A KOXXHI YOTUPWU POKM HAcTae BUCOKOCHWIA
pik 3 29 NOTOro, TPMBANICTb POKY 30i/IbLUYETLCA HA OfHY
06y i cTaHOBUTL 366 fi6. IosBa BUCOKOCHOIO POKY MOSICHHO-
€ETbCA TUM, L0 3EMHUIA PIK - YUCMIO He uine.
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Lo pani Big CoHus nepebyBae nnaHeTa, TO AOBLUE Ha Hil
TpuBae pik. Tak, Ha Mepkypii, Wwo 3HaxoanTtbca fo CoHuA
Hanobnmx4ye, TPMBaNICTb POKY CTaHOBUTbL e 88 3eMHUX
[i6. Ha CatypHi pik TpuBae 29,5 3eMHOro poky. A Ha Hen-
TYHI, Hainbinobw BigganeHiin Big CoHUsA nnaHeTi, TpMBanicTb
POKY CTaHOBUTbL aX 164,8 3eMHOro poky!

MnaHeTn we obepTatdTbCA HaBKO/IO CBOET oci. [Mpo Take
obepTaHHA 3emni TW Ai3HAEWCA AOKNafHile B HACTYMNMHOMY
naparpadi.

» Ak CoHUe 3irpiBae pisHi naaHeTu

3 BNacHOro AocCBify TW 3HAEL, WO YMM OAMXKYe MiginTn
[0 6araTTd, 6arapei UM obirpisaya, TUM OGifiblie OTPUMAELL
Tenna i weuALwe 3irpiewcs. Tak camo Bif0OyBa€eTbCA i 3 nna-
HeTamMn COHSIYHOT cucTemm. LLLo 6nmxkye nnaHeTa nepebysae
fo CoHud, TO BMLLA Ha Hi Temnepatypa. Hanpuknag, Ha
Mepkypii BoHa focsarae +430 °C. 3i 36inblWeHHAM BiACTaHi
nnaHetn Big CoHUA TeMnepaTypa Ha Hill 3HUXYETbCA. Tak,
Ha Hanbinbw BigaaneHunx Big CoHuA YpaHi i HenTyHi Tem-
nepatypa He nigHimaeTbca Buwe -200 °C.

* Yy ICHYIOTb IHLWI NAaHeTHI cuctemu,
nogi6Hi oo CoHAYHOT

A 4K iCHYIOTb cepef 30pAHMX CBITIB LUe 30pi, HABKO/O
AKX 06epTatoTbCa HebecHi Tina, Ak i B COHAYHIN cucTemi?
Y4YeHi 34aBHa MpUNycKanu ICHYBaHHA IHWWX CUCTeM, Mo-
Ai6HMX po CoHAYHOI. [poTe TiNbKU HANPUKIHLI MUHYNOMO
CTONITTA BAANOCA 3po6UTU Take BIgKPUTTA. HUHI BigKPUTO
COTHI nnaHeT, AKi 06epTal0oTbCA HABKOIO 3ip.

Migcymku

£ CoHsAYHa cucTema - NNaHeTHa cucTema, YTBOpPEHa LEHTpasibHOK 30peto
CoHueM i BciMa HebecHUMU Tinamu, Lo 06epTaTbCs HABKOJIO0 HbOTO.

£ Y CoHsuHIl cucTemi BusiBNeHo 8 nnaHeT: Mepkypiii, BeHepa, 3emns, Mapc,
tOnitep, CaTtypH, HenTtyH Ta YpaH. iX noginsawTb Ha ABi rpynu - nnaHetu
3eMHOT rpynu i N1aHeTu-riraHTu.

£ PiKk - Ue yac, NpoTAroM $IKOro njaHeTa 34iiCHIOE NOBHWIA 06€epT HaBKOJIO

AO CoHus. UWo gani Big CoHusi nepebyBae nnaHeTa, TO AOBLUE Ha Hili TpMBae

piK.
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CTopiHKa epyanTa

Uomy nnaHeTu COHSAYHOI cucTemu, obepTawumcb HaBkono COHUSA, He
BiANiTAlOTb Y KOCMIYHMI NpoCTip? Ha ue 3anuTaHHA gas BignoBigb Bce-
CBIiTHbO BigOMMii yuyeHuii Icaak HboToH. Mpnb6an3Ho 300 pokiB TOMY BiH
BiAKPVB 3aKOH BCECBITHbOrO TSAXiHHA. 3rifHO i3 UMM 3akoHOM, ycCi Tina
NPUTATYIOTLCA MK C060t0. Cuny IXHbOrO NPUTAraHHS BiH Ha3BaB TSXKIH-
HAM. HbIOTOH [O0BiB, WO cua NPUTAraHHA MK Tinamu 3anexuTb Bif ix-
HbOI Macu Ta BigcTaHi MbX HUMWU. TakuM YMHOM CTano 3pO3YyMisio, WO BCi
nnaHetn COHAYHOT cucTemum nepebyBarTb Ha CBOIX opbiTax 3aBAsKM Be-
NINYE3HI/ CUi COHAYHOTO TAXIHHA. MicAub TakoX YTPUMYETbLCA Ha CBOIW
op6iTi N0 3EMHOT0 TAXIHHSA.

3HaHHSA 3aKOHY Aano 3MOry KOHCTpYKTOpam CTBOPUTH | BUBECTU Ha 0poITy
3eMi WTYYHi CynyTHUKKN, KOCMIYHI Kopabsi, opbiTasibHi cTaHu,il.

MepeBip CBOI 3HAHHA®

=

. Wo Ttake CoHAYHa cuctema? HAki HebecHi Tina ii yTBOPIOOTH?

. Ha saki rpynu noginawoTe nnaHetn COHAYHOT cucteMn? HasBu niaHeTu Kox-
HOT i3 LuX rpyn.

. o Take pik Ha niiaHeTi? MopiBHAN TpMBanicTb POKY Ha pi3HUX nnaHetax Co-
HAYHOT CUCTEMMU.

. Lo 3yMOBM/I0 NOABY BMCOKOCHOIO POKY B HaLIOMY KaneHaapi?

. Big yoro 3anexntb Temnepatypa Ha nnaHetax COHAYHOI cuctemMn?

N

w

[

§20. TJNTAHETW

3 [aBHIX YyaciB NOAM 3HaAW NPO ICHYBaHHA naHeT. Big-
PI3HANNUCbL BOHW BIf 3ip TWUM, WO He BUMPOMIHIOBaAW CBITMA.
MomIiTMBLUM NNaHeTWU, AaBHI NKOAM Ha3Banu TX IMEHaMU TUX
ooris, AKMM BOHM TOAI NoKnoHanuca. Lii Ha3Bu 36epernvcs [o
Hawwux AHiB. Tak, Mepkypiin - ue 6or Toprieni, BeHepa - 60-
rMHA Kpacu, a Mapc - 60r BiliHW,

* PyX nnaHeTt

[MnaHeTV NOCTIAHO MepemilyroTbCAd 3 OfHIET 4YaCTUHU
30pAHOr0 Heba B iHWY MO AYXe CKNagHWX TPaeKTOpPiAX.
AKLW0 HamanoBaTh Ha 30PAHIN KapTi WANAX nnaHeTn, TO
OTPUMAEMO KPWUBY MiHIO 3 BUTMHAMW i netnaMmu. o Hin
nnaHeTa pyxaetbCa Bnepen, 3YMWHAETbLCA, a MOTIM pPO3Mo-
YMHAE PyX Y 3BOPOTHOMY HanpaAmKy. [MpoMLwoBLUM TPOXK
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Ha3af, PO3BEpPTaETbCA | PyXa€eTbCA Aefdani WBMALIE [0 HOBOI
3YMUHKN.

[aBHi BYEHI nNparHyv posragatv Takuii AUBHUIA pyX MnaHeT
| He MOrnM uUboro 3pobutn, 60 BBaXKaAN 3eM/IK0 HEPYXOMOIO.
Tenep My 3HaEMO, WO 3emMnd - Le NiaHeTa, gKa TakKoX py-
Xa€eTbCA HaBK0MO COHUSA. A pyX IHLWNX NNaHET Ham 34aeTbCA
AVIBHMM TOMY, LLO KOAIM MW CNOCTEPIraeMo 3a HUMMU, TO BOA-
HOYac TaK camoO pyxaemocs pas3om i3 3emsero.

Twn BXe 3Haew, wo Bicim niaHeT COHAYHOI CUCTEMU pY-
XarTbCs HaBKono CoHus no cBoix opbiTax. BigctaHi mix
op6iTaMun nnaHeT 36iNbLWYOTLCA 3 BifdaNeHHAM MNaaHeTu Bifg
CoHua. CynyTHUKM nnaHeT 06epTatoTbCA HAaBKOO HUX MO-
Ai6HO [0 TOro, K njaHeTn obepTaloTbCs HaBKOMO COHUS.

» Hain6nmxya/pooHusMnaHeTa

[MoYHEMO BMBYEHHA MMaHeT 3 TIET 3 HUX, AKa PO3MiLle-
Ha fo CoHusa Hanbnuxye. I HazBann Mepkypiem (Man. 69).
OCKiNbKM nnaHeTa AyXe LWBMAKO pyxaetbcA HaBkono CoH-
usa, pik Ha Mepkypii TpuBae BCbOro
88 3eMHUX fAHIB. A 0Cb MepKypiaH-
CbKUI [eHb TATHeTbCA 3aHajTo [OB-
ro - ax 176 3emMHUX fOHIB, WO BABIYI
[0BLLE 33 MEPKYpPiaHCbKUI piK.

Mobauntn  Mepkypiin Ha HeOi
BaXKKO. [10ACHIETLCA LUe TuUM, WO
BiH 6/11M3bKO po3MmilleHnii o CoHus
| TOMY MOCTIIHO «XOBAETbCS» B MOrO
MPOMEeHSX.

CoHue 3irpisae Mepkypin y Cim
pas3iB CW/bHILWE, HDK Haly niaHeTy.
Ta TemnepaTtypa Ha Wil NnaHeTi CUNbHO KOMMBAETLCA: BAEHb
BOoHa cdarae +400 °C, a BHOYI 3HMXYETbCA 40 -200 °C.

Yca nosepxHA MepKypisa BKpuTa, Hibu wpamamu, Benu-
4yesHUMKU iMamu, 3arnMbuHamu - Ue cnigu Bif yaapis MeTeo-
pUTIB.

» CecTpa nnaHeTtn 3emns

Opyroto no nopagky Big CoHuA € nnaHeTta BeHepa
(man. 70). BoHa nepLuoro 3’ABNAETbLCA Ha HebI BBeYEpi, KOMu
e cBiTTb CoHUe, a nicns noro 3axody BUPISHAETLCS Cepeq

Man. 69. Mepkypiii



3Ip CBOEK AACKpaBiCcT. Ase CBITUTL
BOHa HeLOBro i 4yepe3 roguHy-apyry
3HMKae 3 HIYHOro Heba. 3a Ackpas.ic-
THO Ha Hebi BeHepa TpeTs nicng CoH-
us i Micaus. HaneXXntb o nnaHer,
BIAOMUX NIOACTBY 3 HaWgaBHILWINX
yacis.

3a po3mipamn BeHepa cxoxa Ha
Hawy nnaHeTy, TOMY B [AaBHUHY
4yacTo 1T HasuMBasn CecTporo MaHe-

M 3emnd. MpoTe fo6pe po3rNsAHYTH Man. 70. Berepa
BeHepy 3 KOCMOCY He MOXHa, agxe
BOHa MOCTINHO OMNOBUTa TYCTUMMU
XMapamn. Tomy i BAeHb, | BHOUI
Temnepatypa Ha Hiil csarae 61u13b-
Ko +450 °C. Boau Ha Uil nnaHeTi
HemMae, KUCHIO - TMPaKTUYHO TEX.
He mae BOHa W NpupogHUX CcynyT-
HUKIB.
TpuBanictb gobu Ha BeHepi cTa-
HOBUTb 61M3bKO 117 3eMHUX Aib,
a BeHepiaHCbKNI piK TpuBae 225 3em- Man. 71. Mapc
HuX ai6. HaBkono CoHUs ua nnaHe-
Ta pyxaetbcsa Mo opbiTi, Wo Mae opMy Maxe NpasuIbHOIO
Kona, 3i WBMAKIiCTO 6/113bKo 35 KM/C.

Micna BeHepu ge 3emnda. Hawy nnaHeTy Ta ii Npupoa-
HUIA CynyTHUK MicsAub BM AeTaslbHO PO3rnsHeTe B HACTYMHO-
MYy PO3Zii.

* UepBOHa nnaHeTa

UeTteepToto nnaHeToto COHAYHOI CUCTEMWU 3a BIACTaAHHIO
Bif CoHus € cycig 3emni Mapc (man. 71). Haskono Mapca
obepTatoTbCs fiBa NPUPOAHI cynyTHUKKM Poboc i fleimoc, Lo
B nepeknagi 3 rpeLpKoi 03HaYae «CTpax» i «Kax». Pik Ha
Mapci cTaHOBUTbL Maiidke ABa 3eMHI poku, a came 687 pfio.

Pyxatouncb HaBkono CoHUsA Mo opb6iTax, CX0XMX Ha CTUC-
HeHe Kono, 3emns i Mapc KoXHi 15-17 pokiB 36/1MXKYHOTb-
cA. Take 36/MKeHHA Ha3nBaldTb BENMKUM MPOTUCTOSH-
HAM. Mapc y Leil Yac He 3HMKAE 3 Heba BCHO HiY | CBITUTbLCH
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0c06/MBO SICKPaBO, 4epBOHO-MOMapaH4yeBUM KONbOpoOM. Ha-
MeBHO, 3a Lieil KOMip pUMIAHK Jany nnaHeTi iM’a 6ora BiiHM
Mapca.

3a po3mipamn Mapc mairxe BABIYI MEHLINA 3a 3eMto.
Mig 4yac nNpoOTUCTOSAHHA TemnepaTypa Ha Mapci KonuBa-
eTbeA Bif -70 °C go +20 °C. € Ha HbOMY 1 NoBITPsSiHA 060-
NOHKa. .

Mapc mMoxHa pobpe po3guMeBuTUCA B Teneckon. Moro no-
BEPXHS BKpUTA M IMamu XOBTOr0 M 4YepBOHOI0 KONbOPY.
BueHi iX Ha3Bann martepukamu. Ha IXHbOMY TN MOXKHa pPO3-
rnefiTm MepeXXnso 3 TEMHILWMX NiHIA | nnaM. Ha AyMKy Bue-
HUX, Le piukuK, 03epa i MOpsa. Yce Ue AaBasio Hafdito MOACTBY
3HANTW XUTTA Ha Ui/ nnaHeTi, ane OCTaHHI AOCMiAKEHHS
[0BeNK, WO Le He Tak.

e Haibinbwa nnaHeta COHAYHOI cucTEMU

HacTtynHa 3a BigctaHHO Big COHUA nnaHeTa - NaHeTa-
riraHT FOniTep (man. 72). Lle Haibinbwa nnaHeta COHAYHOT
cuctemu. Ii maca B 2,5 pasa 6inbLua 3a Macy BCIX Ti nnaHeT
pasom y3aTux i B 317 pasiB 6ifb-
Lla 3a mMacy 3emni.

AKwo Ha KOoniTep nMoAMBUTUCS
B MiA30pHY Tpyoy (ManeHbKuin Te-
neckon) abo HaBiTb Yy BGIHOK/Nb, TO
MOXHa nobaynmTn 4YoTupu CcynyT-
HUKK KOnitepa. Kpim HuX, y HOni-
Tepa € we 12 cynyTHUKiB (Bigo-
MUX HUHI), AKi MOXHa no6aynTu
TiIbKN B NOTY>XXHWIA Tesleckon.

CBil  wWnax Haekoso CoHuA
FOniTep pa3om i3 12 cynyTHMKamu NPOXOAMTb 3a 12 3eMHUX
POKiB, a Aoba Ha HbOMYy TpuBae nuwe nNpubnnsHo 10 roguH.
Ockinbkn KOnitep postawosaHui Big CoHuda y 5 pasis gani,
HiXK 3eMns, TO Oro Temnepartypa ctaHoBuTbL -140 °C.

* OTOYEHUI KinbuAMH

CaTypH - Ue wocTa 3a BigaaneHicTio Big CoHus Ta gpy-
ra 3a posmipamun nnaHeta CoHa4yHOi cuctemn (man. 73). i
30BHILLHIN BUrNA4 pastode BIAPI3HAETbCA Bif IHWMX nna-

Man. 72. OniTep



HeT. AQKe CaTypH Mae BefeTeH-
CbKe Kifible, 3aBAAKU SAKOMY
Haragye Kpucnatui kanentox.

TO Wo X i3 cebe ABNSAE€ KifNb-
ue CartypHa, AKe TakK BIigpi3HAE
oro cepep iHWMX MnaHet? Yue-
Hi foBenu, WO Kifble Hacnpasai
YTBOPEHE BE/IMYE3HOK KIiSIbKICTHO
Kifeyb, WO CKMafarTbCa 3 YaCTU-
HOK KpuUru, nuny, pi3HOT BeNYKN-
HU KaM’AHUX ynamkiB. BOHV pyXxaloTbCA HABKOMO MJaHETH,
HibM CynyTHUKMK, | TaKk 6/IM3bKO PO3TalloBaHi OAMH 4O OAHO-
ro, WO 34aneKy 34al0TbCA CYLIIbHUM NOSAACOM MJIaHETMW.

Kpim  Kineypb, HaBKOJ10 nnaHeTu obepTaeTb-
ca 62 BIgOMI  HWHI cynyTHUKW. Hanbinbwuim ce-
peq Hux - TwuTtaH. Le gpyrnin 3a posmipamu CynyTHUK
y COHAYHIN cucTemi, AKUIA MepeBepLUyE 3a CBOTMU po3Mipa-
MW nnaHeTy MepKypil.

BigctaHb Big CaTtypHa go CoHus Maiixe B [eB’ATb pasiB
Ginbwa, HXK BiagcTaHb Big CoHuA A0 3emni. 3Baxkawuu Ha
e, BiH HarpiBaetbca y 90 pasiB cnablie, HiXX 3emns, Tomy
Ha HbOMY AyXe xonofgHo. [loba Ha CartypHi Tpmsae 10 ro-
AVH. OanH noBHWI 06epT HaBkono CoHuA UA nnaHeTa po-
o6uTb Maike 3a 30 3eMHUX POKIB.

» HaBigganeHiwi nnaHeTu

MnaHeTn ¥YpaH i HenTyH BiAKPUTO MOPIBHAHO 30BCIM He-
AaBHO. Tak, Yy BiCiMHagUATOMY CTONITTI ByNo BIAKPUTO YpaH,
y 0eB’ATHaauAToMy - HenTyH.

YpaH - cboMa 3a BiAJasieHICTIO
Big CoHuA, TpeTsa 3a [AiameTpom
| yeTBepTa 3a Macow nnaHeTa
COHAYHOT  CUCTEMU,  HaNeXuTb
[O nnaHeT-riraHTis  (man. 74).

I[HKOMIM  YpaH MNOMITHUA Heos-
OpOEHNUM OKOM, asne cnocTepira-
4i [AABHUHM He BigHOCUAWN WOrO
A0 nnaHeT. BiH TbMAHWIA i no-
BIIbHO PYXaeTbCA, TOMY paHille Man-74 yPaH

Man. 73. CatypH
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MOro BBaXKanu [fyXe BiAaaneHo
30peto.

HaBkono YpaHa o06epTatoThbCs
KifbKa fecATKiB cynyTHUKIB. na-
HeTa pyxaeTbCAd HaBKono CoHuA
Mali)Ke Kpyroeow op6iToto, cepef-
Ha BiAcTaHb Big CoHuda B 19 pasis
Ginbwa, HiXX y 3emni, | CTaHOBUTb
6113bko 2900 MH KM. OaunH 06epT
HaBko/10 CoHUA YpaH pobuTb mau-
Xe 3a 84 3eMHi pokwu.

[oba Ha YpaHi TpuBae npnb6In3-
HO 17 roauH. Bicb 06epTaHHA YpaHa MaiKe ropusoHTasbHa,
a HanpsIMOK 06epTaHHSA 3BOPOTHUI HaNPSAMKY 006epTaHHS Ha-
BKONO CoHusA (3 yCiX IHWWX nnaHeT 3BOPOTHWIA HaNpPAMOK
obepTaHHA CrocTepiraeTbCs TiNlbKK y BeHepn).

AKLL0 YpaH | 6yB BIAKPUTKIA 3a LOMNOMOIOK CMOCTEPEXEHb
3a 30pAHMM Hebom, TO HenTyH —nnaHeTa, AKY BigKpuun
3a AOMNoMOrow pospaxyHKiB | 3aKOHIB, AKUMMU KOPUCTYETbCA
HaykKa aCTpOHOMIFI Lle BocbMa 3a BigfaneHictio Big CoHusA,
yeTBepTa 3a PO3MIpPOM i TpeTd 3a macot nnaHeta COHAYHOT
CMUCTEMMU, LLO HaNeXunTb A0 nnaHeT-riraHTie (Man. 75). Maca
HentyHa B 17,2 pa3a, a fiameTp ekBatopa B 3,9 pasa 0ifb-
Wwuin 3a 3emnto. HenTyH pyxaeTbca HaBkono CoHUA Maii-
K€ KpYyroeow 0p6iTOl; MOro cepefHs BiactaHb Big CoOHUS
B 30 pa3iB 6inblia, HXX y 3emni, i CTaHOBUTb MPUBIN3ZHO
4497 MNH KM. TpuBanicTb HENTYHIaHCbKOro pPOKy, TO6TO
4yac OfHOro MoBHOro 06epTy HaBko/I0 COHUA, CTAHOBUTb ax
164,8 3eMHOro poky. A obepTaHHA NjaHeTVW HaBKO/IO CBOET
OCi HaCTifIbKN WBKAKe, WO foba Ha HenTyHi TpMBaE BCbOro
16 roguH.

Man. 75. HentyH

Macymku

MnaHeTn BiAPI3HAIOTLCA Bif 3ip TUM, L0 caMi He BUMPOMIHIOKTL CBIT/1a.
HWHi BYeHi BUOKPeMJIIO0Tb BiCiM niaHeT COHAYHOI CUCTEMU, IO PyXatoTbCA
HaBkono CoHUs Mo CBOiX opbiTax.

CynyTHUKKN nyiaHeT 06epTaloTbCA HABKOJIO HMX NOAIGHO A0 TOrO, SK MJaHeTu
obepTaloTbca HaBkon0 COHUS.



CTOopiHKa npupogoaocigHuKa

MpoaoBX CBOI CriocTepexeHHs 3a HeboM. YBeuepi, nepep 3axonom CoHuUA,
po3Lwwykaii Ha Heb6i BeHepy. 3anam’aTaii i po3TalwyBaHHsS BiGHOCHO Hepyxo-
MUX Tin Ha 3emsii. BigHOBM cnocTepexeHHs 3a BeHepoto yepes rognHy nicns
3axoay CoHusA. 3BepHM yBary Ha AICKpaBiCTb L€l nnaHeTu.

5? CTopiHKa epyauTta

Uepes 3HauHy HabnmxeHicTb Mepkypis 4o CoHus A0oro geTasibHe BUBYEHHS
i3 3ems1i 6y/10 HEMOXNBMM. epwmM MiXnIaHeTHUM kopabsiem ans gocni-
[PKEHHA L€l MasOBUBYEHOI M1aHeTUn OyB amepukaHCbkuii «MapuHep-10»,
AKnin y 1974-1975 pp. Tpuui Habnmaueca 4o Mepkypis Ha BigcTaHb 705 Kw,
48 000 km i 318 km. Mpunagun LbOro KOCMiYHOro anapara cortorpadysanm
Malixe nosIoBMHY MoBepxHi Mepkypis. ¥ 2004 poui cTapTyBana iHWa Mix-
naaHeTHa aMepuKaHcbka CTaHUis Ansa gocnigxeHb Mepkypis i Benepu. Lieii
KOCMi4HMI1 anapart NpPoAOBXYE AOCMILXKEHHSA LMX MAaHeT i CbOroAHi, Haacu-
nakuun Ha 3eMsi0 HOBI BiJOMOCTI NPO HUX.

MepeBip CBOI 3HAHHA

1. Yum nnaHeTn BiApi3HAOTLCA Big 3ip?

. Aki nnaHeTn COHAYHOT cUcTeMM NOAi6HI A0 3emni? 3a AkMMu 03Hakamm?

3. Yomy Ha ogHux nnaHetax COHSAYHOT CUCTEMU PiK TPMBAE AOBLUE, HK 3EMHUA
piK, & Ha IHWWX, HaBnaku, BiH Habarato KOPOTLUNA?

4. Yn ogHakoBa TpmBanicTb Ao6u Ha nnaHetax COHAYHOT cuctemu? Big voro
BOHA 3a/1eXUTb?

N

Monpautonte B rpynaxs

Pasom 3 gpy3samu migrotyii npeseHTauilo KOXHOI nnaHetn COHAYHOI cucTe-
MKU. 3HagiTb | NoBigOMTE Kfacy iHhopMaLilo Npo Te, YOMY MaHETU MakTb
came Taki Ha3BW.

§ 21. 30PAHI CUCTEMU - TAJTAKTUKWN

Tucadi AckpaBux i nefb NOMITHMX 3ip, WO iX 6a4MMo Ha
Hebi Heo30pPOEHUM OKOM, MiSIbMOHM | MINbAPAM CnabKLmx,
LOCTYMHUX 4151 CNOCTEepPeXKeHb NuLle B MOTYXKHI Teneckonu,
00’€JHYIOTbCA Y Be/IETEHCbKI 30PSAHI CUCTEMM - TanakKTUKMN.

e Hawa MNanakTuka

Ha Hebi iCHYIOTb MiNbAPAY ranakTuk, cepef AKMX € i Halla
ManakTuka (3 rpey. MonoyHuin LLInax), AKy Ha3nBarOTb



Man. 76. HaiisickpaBilla YacTiHa Halloi [anakTukn

MonoyHnuin, abo Yymaubkuin, LLInsx. Ha Hi4HOMY Hebi
MW 6a4yMMo Ti HaMACKpaBilWy 4YacTUHY AK CPIGNACTY CMyry
(man. 76). Hawa NanakTuKa - Le BennMyesHa 30psHa cucTe-
Ma, Yy AKil 06epTaloTbCA HaBKOMO LeHTpa 400 mnpg 3ip.

CanakTUKy 4acTo 300paXyloTb AK 30pAHY CUCTEMY Y BU-
rNAAI BENIeTEHCbKOro MMHLA, Y SAKOMY 30pi pyXarTbCA
B Of4HIA nnowmHi. Hacnpasai anaktnka Mae CHepuyHy
thopmy 3 giametpom Mmaike 300 000 cBiTNOBUX POKIB, ane
OINbLWICTb ACKPaBMX 3ip PO3MILLYETLCA NPUOMN3HO B OAHIN
NAOWMHI, TOMY TX BUAHO Ha HEGI AK TyYMaHHY CBIT/ly CMYTY.
3BepHITb yBary, Lo BCi ssickpasi 30pi (cy3ip’s OpioH, J1ebiab,
Nipa, Open) po3tawoByTLCA Y cMy3i MonoyHoro LUnsaxy.

MonoyHunin LLInAX - L0 OCHOBHY 4acTUHY 3ip [anakTtu-
KV - HaWkpalwe BMAHO BoceHW. Lliel mopw poky BBeYepi BiH
nepeTnHae HebOCXWUN y HanpsaMi 3 NiBAEHHOro 3axofy Ha nis-
HIYHWIA CXif. Y TakoMy X HanpsAMKy Ha Teputopil 3anopi3b-
KOT 1 XepCOHCbKOT 06/s1acTein Tede [AHINPo. TOX 415 YyMakis,
AKI NPOTAroM CTONITh 341K B KpuMm Mo cinb | nosepTanmncs
Has3ag HanpukiHui fita, MonoyHnin LLINAX y HUXKHIA YaCTUHI
[Hinpa cnyrysaB AOpOroeskasoM. Tomy i cama LA ACKpaBa
cmyra 3ip gictana Hassy YUymaubkuin LU nax.

e Tvnu ranakTuk

CBIT ranakTuk Haf3Bu4yanlHO Pi3HOMaHITHMA. Y 1925 p.
aMepuKaHCcbKuiA ydeHuii EagiH Mabon (man. 78) knacugikysas
X 32 30BHILHIM BUTA40M. BiH po3noAifive ranakTuky Ha Tpu
TUNKW: eninTWYHI, cnipanbHi Ta HenpasuabHi (Man. 77).
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ENMITTHHI CrIPAJTBEHI
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HEMPABWIBHI

Man. 77. Tunu ranaktuk Man. 78. EaBiH a66n

ENiNTUWYHI ranakTukKy mMarTb BUTAAL KPYriB yYu enin-
CiB, ACKpPaBICTb HAKMX MNaBHO 3MEHLUYETbLCA Bif LEHTpa
[0 Kpato. CnipasbHi rafakTuWKW CKNagawTbCA i3 LeHTpa
| KiIbKOX cnipasbHMX pyKaBiB abo rifiok. [1o HenpasBuibHUX
ranakTWK HanexaTtb Ti, WO He MalTb YiTKO BUPaKEHOrO
LLeHTpa i CUMeTpUYHOT NobyaoBw.

Hanbnmkya go Hac y TTiBHIYHIA MiBKYNi Heba ranakTuka
TymaHHicTb AHApomMeaun (man. 79) - ue cnipasnbHa ranakTuka.
Y TliBAeHHIN NiBKyNi cnocTepiraloTb A4Bi HeNnpaBW/bHI ranak-
TUKN - Benuky MarennaHosy Xmapy (man. 80) i Many Ma-
rennaHoBsy Xmapy.

* L1lo Take TyMaHHOCTI

MiXK 30pAMU 3HAXOAATLCA PO3PIAKEHWNIA ras, N, MarHiTHi
nons i CBITNI0OBI NMPOMeHi Bif 3ip. Taki CyKynHOCTI rasis i nuny

Man. 79. Nanaktuka Man. 80. Manaktuka Benuka
TymaHHICTb AHApOMEan MarennaHosa Xmapa
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Man. 81. Pi3Hi BuaM TymaHHOCTeEW

OTPMMannM HasBy TYMaHHOCTI. [asn, 3 AKUX CKNagarTbeA
TYMaHHOCTI, - Le BOJEeHb, refin, a3oT, KUCEHb Ta iH.

PO3pi3HAOTb KifibKa BUAIB TymMaHHocTein (mMan. 81). Tem-
HOKW Has3nMBalTb TYMaHHICTb, Y XMapax rasis i nuay fKofl
Hemae 3ip. AKWO [0 cKnagy TYMaHHOCTI BXOAATb 30pi,
TO BOHa CBITUTbLCA. Bigomo noHag 150 CBITHWX TymMaHHOC-
TeW, AKi BigbMBalOTb CBIT/IO 6/IM3bKMUX ACKpPaBuX 3ip. Tem-
HUX TyMaHHOCTeil B lanakTuui mMoxe OyTU B TUCAYI pasis
BinbLue.

PO3pi3HAKTH TYMaHHOCTI i 3@ TXHIMK obpucamu, Lo MOX-
Ha cnocTepiraTu B TefleCKon. AKLL0 BOHA MafieHbKa i Mae npa-
BUNbHY (POpMYy, TO iT Ha3MBalOTb NJaHeTapHOK. Ha CborofHi
BIAKPUTO i gocnimkyetbcsa noHag 1000 Takmx TyMaHHOCTEMN.
BifbWicTb 3 HUX Mae BUINAL CNabKux, nease NOMITHUX AunC-
KiB 3e/leHyBaToro BiATiHKY. XXOAHY i3 UMX TyMaHHOCTEW He
MOXHa no6aynTn B GIHOK/b.



=
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Migcymku
TucsAdi AckpaBux i negb MOMITHMX 3ip, MINLAOHM | MibApAn cnabdkiwmx
06’€HYIOTbCA Y BE/IETEHCHKY 30PSHY CUCTEMY - [anakTuky.
Hawy anaktuky HasmBaloTb MonoyHuii, abo Yymaubkuia, LLUnsXx.

P0o3pi3HAKTL TP TUMNW ranakTuK: eninTuyHi, cnipanbHi Ta HenpaBubHI.
O6’egHaHHSA rasiB i NUy OTpMMasin Ha3By TYMaHHOCTI.

V' Cropinka epyauta

\

ICHYHOTb pPi3HOMAaHITHI cNOCO6U NO3Ha4YeHb TyMaHHOCTEN. HalinowwnpeHiwwnii
crnoci6 - NMPUCBOEHHSA Ha3BU, sika BKA3y€E Ha Cy3ip’s, Y AKOMY TYMaHHICTb 3Ha-
XO0AUTbCA. FACKpaBUM NMPUKNaLOM MOXe CnyrysaTu TymaHHICTb OpioHa, fika
 3HaxogMTbCsa B cy3ipi OpioHa. IHWwWiA cnocibé mo3Ha4YeHHs Nonsirae B TOMY,
O 06’eKTamMm NPUCBOKETLCS Ha3Ba, LLO OMWCYE IXHi 30BHIWHIA BUrAsh. Ha-
npuknag, TymaHHicTb Opna B cy3ip’T 3MmiT Ha3MBaETLCA Tak TOMy, WO Haragye
BEJINKOro nraxa B MoJiboTi.

TyMaHHOCTI MOXYTb TaKOX Mo3HayaTUCb NiTepoo M Ha YecTb hpaHLy3bLKOro
BueHoro Lapns Meccobe, skunii xuB y XVIII cT. i BuBYaB komeTu. BiH yacTo
naytas TyMaHHOCTi 3 komeTtamu. Tomy B 1781 poui Meccbe ckiiaB nepenik
HaMMnoKa3oBillMX TYMaHHOCTEN i 30pAHNX CKyMyeHb, BKasaBLUM IXHE MicLe-
3HaxoMXeHHs B HeOi, Wo6 BiH caM Ta iHWi acTpoHOMM Binblie He nayTanu
KOMeTM 3 iHWunMKn o06’ektamun. TymaHHicTb Opna B iioro cnucky 6yna 16-o,
TOMYy OoTpuMasia no3HayeHHs M16.

MepeBip CBOI 3HAHHA

1. flo cknafy AKOT ranaktuky Hanexmnts CoHayHa cuctema?

2. Fki HebecHiI Tina BXOAATb 40 CKNagy ranakTtukn?

3. Lo Take TyMaHHOCTI? 3 4oro BOHM cknafatTbca?

4. Aki ICHYOTb BUAM TYMaHHOCTENR?

5*. ¢ki icHYl0Tb BIAMIHHOCTI MiX ranaktukaMmmn? Hassu TUNU ranakTuk.

§ 22. BCECBIT | /Oro CK/IALOBI

*1llo Take BcecBiT

BcecBiT —LUe BeCb CBIT, BK/IKOYHO 3 yCiMa rasiakTukamm,

30psAAMM, NnaHeTaMy 1 iHWKWMK HebeCHUMK Tinamu. BcecBIT He
Mae MeX, Xouya Le TAXKKO YABUTKU. Y BY)XXHYOMY ceHci nif Bce-
CBITOM MalOTb Ha yBa3i CBIT HEOGECHUX Tifl i3 3aKOHAMU TXHbOI O
PYXYy i pO3BUTKY.
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Cknagosi BcecBiTy po3TalloBaHi BKpa HepiBHOMIPHO. 3HavHa
IX YacTMHa 30CepekeHa B OKPEMUX KOCMIYHMX CYKYMHOCTSX:
ranaktTmkax i TyMaHHOCTAX. BifcTaHi MiXK oKpemMummn 06’eKTa-
MW 3a3BMYail BUMIPIOKOTL Y CBIT/IOBUX poKax, ToOTO BigCcTa-
HAX, AKI CBIT/I0 fonae 3a oAuH pik (Big CoHUA [0 HAnGIMXKYOT
[0 Hac 30pi BOHO Kiae noHag 4 pokwu).

HebecHi Tina, 3 AKUX CKNagaeTbca BCecBIT, BMBYaE Hayka
acTpoHOMIA. BoHa HamaraeTbCa NMOACHUTM ABMLLA | NPOLECH,
o BigbyBatoTbCA Y BeeciTi.

* PoswmpeHHa BcecsiTy

BcecBiT NOCTINHO po3WMPOETLCA. Lle 03Havae, Lo BiAcTaHi
MIX aCTPOHOMIYHUMK 00’cKTammn 36inblytoThCA. | Ue ABuLLe
He Ma€e MeX, NMPMHaNMHI HayKOBMX CBiYeHb NPO 0OMEXEHICTb
BcecBiTy He icHye. OTOX rpaHuui BcecBiTy, AKLW,O0 BOHU i ic-
HYIOTb, NIeXaTb JafieKO 3a MeXamMu Cy4YaCHUX CMNOCTEPeXKEeHb.
Po3wmpeHHa BcecBiTy NOCTIMHO NPUCKOPKOETLCA, | HEBILOMO,
YM 3YNMUHUTHCA BOHO KOMINCb Y ManbyTHLOMY.

* 3B’A30K N0ANHKM i BeecsiTy

JTIoACTBO 3aBXAM 3aMUC/OBasIOCh Haf TaeEMHULIEHO MOXO-
IKEHHS XXNTTA | BeeciTy. Big Hawmx npeakis go Hac 4iAwno
6arato MmiciB i fIereHs NPoO CTBOPEHHS CBITY | MOSABY XUTTH Ha
3emni. TOMy Hemae Hi4Oro AMBHOrO B TOMY, LLO BYEHI PI3HUX
yaciB I HayKOBMX HanpAMKIB BMBYaKOTb BCecBiT | yHIKanbHe
MPU3HAYEHHS NIOAUHU B HbOMY. [poTArom 6aratbOx CTONITb
MellKaHui 3eMi nparHyTb BifHAMTU XUTTA LWe fecb y Bce-
CBITI - Ha nnaHetax COHSAYHOT CMCTEMW UM ro3a Ti MeXxamu,
cepef, 30pAHUX CBITIB.

Ana noavHn xapakTepHa TpuBasa ICTOPIA PO3BUTKY,
AKa € HeBiJEMHOI0 4aCTUHOI PO3BUTKY BcecsiTy. Po3ymiH-
HA MailbyTHbLOro NOANHN | BCecBITY € CKNagHUM 3aBLaHHAM
CY4YacHOT HayKwu.

Migcymkum
BcecBIT BK/lOYAE BCi rasiakTviku, 30pi, NaHeTu Ta iHWi HebecHi Tina.

BcecBiT Taknin BENNKWUIA, LLO 1IOr0 MEeXi BaXKO YSABUTMU.
IcTOpis PO3BUTKY NMIOAUHN € HEBIA'EMHOI0 YAaCTUHOK PO3BUTKY BcecsiTty.



CTopiHKa epyauTa

YueHi BuCcyBalTb Pi3HOMAaHITHI rinoTe3n noxomxeHHs BcecsiTy. BoHU Ha-
MaralTbCs MOACHUTU, i3 YOro BUHUK BCecCBIT i K BiH HabyB cy4acHOro
BUMNA4Y.

HWHIi OCHOBHOIO TiNOTE3010 NOXOMKEHHS BcecBiTy € Teopis npo Benuvknii
BUOYX, SIKMiA Big6dyBCA noHag 13 mapa pokiB TOMY 3 NoganblinM PO3LNPEH-
HAM BcecBiTy. Ha gymKy BYeHMX, 4O MOMEHTY BMbyXxy Becb BcecsiT 6yB
crnpecoBaHunii B 04HY HEMMOBIPHO FycTy po3naaBsieHy mMacy. Bubyx posku-
AaB i no Bcbomy npoctopy. Mpu6an3Ho yepes 10 cekyHA cpopmyBancs
YaCTUHKN, 3 AKUX CKNnafarTbca BCi HebecHi Tina BcecsiTy. BinbwicTtb 3ip,
nnaHeT yTBOPWINCA Nule Yyepes feKisibka COTeHb TUCAY POKIB nicna Be-
NINKOTO BUOYXY.

[HWoto rinoTe3o NoxoaxeHHs BcecBiTy €, Hanpuknafj, Teopis cTauyio-
HapHoOro BcecBiTy, 3a kot BcecBiT icHyBaB Bi4HO i1 He 3miHOBaBcA. Mpo-
Te Nic/A 4YeproBMx BIAKPUTTIB Yy HayLi udA rinotes3a BTpaTtuia CBOIX npu-
6ivyHVKIB. BUKOPMCTOBYIOUYMN pafioTeNeckonu, BYEHi 3apeecTpyBanu pagio-
WYMM Ha BCbOMY 30pPSIHOMY Heb6i i1 BBaXalTb X Bigronockamm Benuvkoro
BnOyXy.

MepeBip CBOI 3HAHHA®

1. I3 yoro cknagaetbcs BececsiT?
2. fki po3mipn Bcecsity?
3. Ak noB’sA3aHi nanHa i BcecBiT?

§ 23. ACTPOHOMIA - HAYKA TMPO BCECBIT

AcTpoHoMia (y nepeknaai 3 rpeu,bKo'l' MOBM acTpo - 30p4
| HOMOC —3aKO0H) BUHUMKNA Y 3B’A3KY 3 NPaKTUYHUMMW NOTpe-
6amu NIOANHY | € fyXKe [aBHbOK HAYKOIO, a/pke nepLui acTpo-
HOMIYHI 3anuck gatyroTbcs XXI-XYII cT. go H. e.

* YABNEHHA NoAMHN Npo BcecsiT

HwuHi Bigomo, wo y BcecBiTi, KpiM 3ip, iCHYe Lle 6ararto
IHWMX KOCMIYHMX TiN Ta TXHIX CYKYMHOCTEW - MNnaHeT, ac-
TepoiniB, KOMET, ranakTuk, TymaHHoOCTeil. ToMy acTPOHOMM
BMBYalOTb YCi 00’EKTU, AKi po3TalloBaHi 3a Mexamu 3emni,
Ta IXHIO B3aEMOAI0 MiX CO6010.

CnoBO KOCMOC, AK€ MW 4acTO BUKOPUCTOBYEMO AK CUHOHIM
BcecBiTy, y nepeknaji 3 rpeLbkoi 03Ha4ae nopsiaok. TooTo e
B [laBHiin "pewi’ BYEHI po3yminu, Lo BCecBiT iCHYE 3a AesiKUMU
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| 3EMAA COHLE

MICSILIb I MAPC
MEPKYPIV IONITEP
BESEPA CATYPU

Man. 82. peupkuin yuenunii Knasgin Mronemeii
i AOro reoyeHTpMYHa mMogenb CBiTy

3aKOHamu, TOMY Ha Hebi iCHye neBHUI NOPALOK. Y Hall 4ac
Mi4 CNOBOM KOCMOC acTPOHOMM pPO3YyMitOTb HaBKOMO3EMHE i
MDKMNNaHeTHe cepefoBULLE 3a MeXaMWn aTtmocdepn 3emii.

Bigomo, wo BXe 3a 3000 pokiB [0 H. €. ErMNETCbKI Xep-
Lii 32 NepLIOt0 MOsiBOKO HalsCKpaBilloi 30pi 3eMHOro 30psi-
Horo He6a Cipiyca BM3Ha4ann yac HaCTaHHA PO3/INBY PiYKK
Hin. Y paBHbomy Kutai 3a 2000 pokiB Ao H. e. BUAUMI pyxu
CoHuda Ta Micaud 6ynn Tak fobpe BMBYEHI, WO KUTAUCbKI
acTpOHOMW nepefbayvyan HaCTaHHSA COHAYHUX | MICAYHUX
3aTEMHEHb.

» Mogeni cuctemu CBiTy

TpuBanui yac, npotarom 1500 pokiB, BBaXKanu, WO Hepy-
Xoma 3emns posTtalloBaHa B LUeHTpI BcecBiTy, a HaBKO/O Hel
obepTatoTbeca nnaHetu, CoHue, Micayb. 3opi HayebTO po3Ta-
LLoBaHi Ha chepi, sika obmexye BcecsiT. Lito cuctemy CBiTy,
AKa OTpMMana Has3By reoueHTpUYyHa Mofenb CBITY, 3anpo-
MOHYBaB rpeubkuii yuyeHuin Knasgin Mtonemen y 150 poui
[0 H. e. (man. 82).

OfHvM 3 nepwmnx noHag 500 pokiB TOMy Ui YSABNEHHA
CNpoCTyBaB MONbCbKNIA yyeHnin Mukona KonepHuk. Tlicns
TPUALATM POKIB TPUBANMX CMOCTEpexeHb | 3aBAAKN CKaj-
HUM MaTeMaTUYHUM po3paxyHKam BiH JOBIB, WO 3eMNs € He
LLleHTpoM BcecBiTy, a nLle OAHIE 3 NaHeT, Wo 0bepTatoTh-
cA HaBkofio CoHugd. Lia cuctema oTtpumana HasBy renioLeH-
TpuyHa (man. 83).



I 3EMAA COHLIE

MICSILb MAPC
MEPKYPIN FOrHTEP
ecHepa CATYPH

Man. 83. Mukorna KonepHuK i oro renioleHTpMYHa MoAesb CBITy

[MpoTe MUHYNO wWe 6arato pokiB, Mepw HiX BiAKPUTTS
M. KonepHuka Habyno BM3HaHHSA. 18 MOro nigreepaXKeHHs
noTpibHi 6ynn pobotn Tixo bpare, Lo cnocTepiras pyx nna-
HeT, VloraHHa Kennepa, AKW BIAKPUB 3aKOHWN PYyXY MaHeT,
anineo Manines, AKWi 3a 4ONOMOrow 36yA0BaHOr0 HUM Te-
neckona 3pobus 6arato aCTPOHOMIYHUX BILKPUTTIB.

e MeToau i npunagn Ans BUBYEHHS BcecBiTy

ACTpPOHOMIS ICTOTHO BIiApPI3HAETHCA Bif IHWMX ranysen
NpUpoAo3HaBCTBa. B OCHOBI IHWMKX MPUPOAHUYNX HAYK fe-
XUTb eKCnepumeHT. Di3nK YM XiMiK MOXYTb LUTYYHO CTBO-
proBaTK pPi3HI YMOBM W JOCnigkysBaTu, AK 3MiHa LMX YMOB
BMN/IMBAE Ha Mepebir NMeBHOro npouecy.

OcHoOBa acTpPOHOMIT - CcrnocTepe>keHHs. BuByaroum cBiT/o,
WO HaaxoAnTb A0 3emMni Bif HebeCHUX CBITU/, aCTPOHOMM He
TINIbKWU 3MOIN BU3HAUUTU BIACTaHI [0 HWUX, AOCAIAUTU TXHI

Man. 84. CyyacHa TexHika /151 BUBYeHHS BcecBiTy
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Man. 85. CyuyacHa TexHika i1 HOBi TEXHO/IOrIT AaloTb 3MOry BUATU
3a Mexi 3emni Ta noyaTn NpPakTUYHE OCBOEHHST KOCMOCY

HaZpa, BUBUYUTW TXHIO OyAoOBY, a W 3°ACyBaiKi ICTOPIKO TXHLOT

MosBM | PO3BUTKY.

Mo)kHa cKasaTu, Lo cy4yacHa acTPOHOMIA YTPUMYETLCA

Ha TPbOX «KUTax»:

1) NoTy)KHa TexHika, TO6TO Teneckonu 3 Halpi3HOMaHITHI-
WMMW  AOMOMDKHUMW  npunagamum M MNpuCcTOCYBaHHSAMM
(man. 84);

2) ycsi CYKYNHICTb 3aKOHIB, igen i METOAIB (i3VKK, BCTaHOB-
NEeHUX i po3po6neH|/|x 3a OCTaHHI TpucTa poKis.;

3) yBeCb CKNagHWM i pi3HOMaHITHWIA MaTeMaTUYHWIA anapat
Yy MOEAHAHHI 3 MOX/IMBOCTAMM Cy4acHOI 064YMCNOBa/IbHOT
TEXHIKN.

* PO3BUTOK HayKn acTPOHOMIT

Cy4yacHa acTpPOHOMIsi - [y>Ke PO3BMHEHA HayKa: Y Hill ic-
HYe NoHag AecATb HanpAMKIB AocnifiKeHb. Tak, HebecHa Me-
XaHika [OoCnifKye pyx HebecHuX Tin. AcTpodpisnka BMBYAE
XIMIYHWI cKnaf | BHYTPIWHIO 6yaoBy Ta npupoay 3ip. 3ops-
Ha aCTPOHOMIS BMBYAE OyAoBY HaWOT ManakTUKW M IHLLINX
30PAHUX CUCTEM,

JlloanHa AK po3ymHa icToTa OCBOHE 3eMto, 3MIHKOHUM
06nny4ya nnaHeTn. BoHa cTBOpWIA CyyacHY TeXHiIKY W HOBI
TEXHONOriT, AKI Janu 3mory BUUTK 3a MexXi 3emsi i novatu
NpakTU4YHe OCBOEHHS KOcMmocy. JlloAuHA BUALINA Y BigKpU-
T KOCMOC, 3AicHMNa nocagky Ha Micaub, KOCMIYHI 30HAM
pocarnm Mapca (man. 85).
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MmacCyMKu

6 ACTpOHOMISI BMBYA€E HebEeCHI Tina, iIXHW O6yJoBY, MOXOMKEHHS i B3aEMOSIH0
MiX CO60I0.

OCHOBHWIA MeTOoA AOCNIAXEeHb B aCTPOHOMII - CMOCTEPEXEHHS.

Y cy4acHiii acTPOHOMIi iCHYe NOHaj AeCATb OKPEMUX HamnpPsIMKIB HayKOBUX
[OCNIAXEHD.

s O

CTopiHKa epyauta

Bu3HauyeHHA BifcTaHi 4o 3ip 3aBxan 6y/10 04HUM 3 TONIOBHUX 3aBAaHb acTpo-
HOMIT. ¥ 1838 poui Tpu acTpoHOMM (Y Pi3HUX YacTMHAaXx CBIiTY) YCNiWHO BUMIPS-
nn BigcTaHi Ao geakux 3ip. ®pigpix beccenb y HimeuuunHi BU3HauuB BigcTaHb
[0 ogHiei i3 3ip y cy3ip’i /lebigb. BuaaTHuii pociiicbknii acTpoHoMm Bacunb
CTpyBe BU3HauuMB BigcTaHb A0 30pi Bern. Ha muci Jo6poi Hagii B MiBaeH-
HIn Acbpuui Tomac M'eHZepcoH BUMIpPSAB BigcTaHb A0 Hanbnmkyoi o CoHus
30pi - Anbn B cy3ip’i KeHTaBpa. ixHiil ycnix 6yB 3yMOB/IEHNIA TUM, LLO 30pi,
00 SIKMX BOHW BUMIpIOBaNN BiACTaHi, nepebyBanun BifHOCHO 6/1M3bKO A0 3eMm-
ni. BusHaumBLKM BigcTaHi 40 3ip, YY4eHi 3MOrM gaTtu iM XapakTepucTuku.

MepeBip CBOI 3HAHHA

. Wlo BuBYae Hayka acTpoHOMIA?

. Aki icHyBann mogeni cBiTy? Y yomy nosaranu BifMiHHOCTI MiX HUMWU?

. Koro 3 gocnigHukiB BcecBiTy T 3Ha€ewWw? AKnii iXHili BHECOK Y Or0 BUBYEHHA?
. Aki MeToAM [OCNIOXEHHA BUKOPUCTOBYHOTL B aCTPOHOMIT?

A WN PR

OCBOEHHA KOCMOCY

*Mpunagn AN AOCNifAXKeHHS HebeCcHUX Tin i3 3emni

Twn BXe 3HaewW, WO A8 NPOBeAEHHA HaBiTb MPOCTUX [A0-
CNnigKeHb NOTPIOHI nNpunagwn: niHiika, TepMOMeETp, Tepesn
Towo. Tak i gna gocnigkeHHs Heba cTapofaBHI BUYEHI pO3-
pobunn npocTi npunaju: rHOMOH, KBajpaHT, acTponsbito
(Man. 86). 3a TXHbOIO [AOMOMOrOK AOCMIAHUKN BU3HAYaNN
MicLe po3TawyBaHHA i 4ac nepebyBaHHA HeGeCHUX TiN Ha
HeboCXuni.

Onsa petanbHOro AOCNIAXKEHHS HeOGecHMX Tin CTBOPEHO
cneuianbHi npunagn. MepwnM Taknum NpuiagoM cTaB Tese-
CKOM, Ha3Ba SIKOT0 O3Hayae «faaneko Aumentocs». Voro Bu-
Halwos iTanieyb anineo laninein 1609 poky (man. 87).



Man. 86. Actponsabia (1) i kBagpaHT (2) - Man. 87. anineo lraninei
npocTi Npwiagy faBHiX AOCMiAHVKIB Heba i ioro Tesieckon

Teneckon anines HabnuXxyBaB 300paxXeHHA HebecHOro Tina
B 30 pasis.

Cyu4acHi onTUYHI Teneckonu Habarato NOTYXHiLWi, ane Ha-
BiTb 3a TXHbOK [OMOMOrol [AOC/iAKEHHS MPOBOAATL Mepe-
BaXXHO N1LLIe BHOYI | 3a 6e3xmMapHOT norogn. HuHi BXe CTBO-
PEHO Nnpwuniagn, AKI AalTb 3MOry BMBYATKM HeOecHi Tina i3
3emni yinogoboso (man. 88).

e Mpunaan Ans AOCNiAXeHHs HEOECHMX TiN 3 KOCMOCY

CnocTtepexxeHHAMK i3 3emni ,CI,OCI'Iip,)KeHHFl HebeCcHUX Tin
He 0OMeXKyeTbCsi. B OCTaHHE N’ATAECATUPIYYSA CTBOPEHO Halt-
PI3HOMAHITHIWI NpUCTpoi i Npunagm, fKi BUBYAIOTL HEBECHI
Tina, nepebysawun B KOCMOCI, 30KpemMa LUTYYHI CYNYTHUKK
(man. 89), opb6iTanbHi ctaHuii (man. 90), 30HAN | MiXKNNAHET-
Hi cTaHuil.

3aBAAKKM TM CTano BiLOMO, L0 Ha MoBepxHi BeHepu € piB-
HWUHW | TOpW, 4acTO CTAlTbCA BUBEPXXEHHS BY/KAaHIB, a B
Hagpax Mapca iCHYlOTb Be/iM4yesHi 3anacu 3ameps3fiol BOAW.

Man. 88. CyyacHi pagio- (a) i onTruuHWiA (6) Teneckonm



Man. 89. LLryuHi cynyTHMKL 3emni

Kpim TOro, BOHM Le 3A4INCHIOTL Tefe- | pafio3B’da30K, iH-
(hopMYHOTb MPO 3MiHW MOroAu ToLO.

TaKoX CTBOPEHO i BMBEAEHO Ha opbiTy Teneckonu 3i cne-
LiaIbHUMKW (DOTOKaMepamu, 3a [OMNOMOro AKUX oTorpa-
(ytoTb HebecHi Tina. 3HIMKW, 3p06seHI HAMK, Aal0Tb 3MOry
[eTa/lbHO PO3AMBUTUCA MOBEPXHI NMaHEeT, acTepoifis TOLLO.

o [10CATHEHHS1 B OCBOEHHI KOCMOCY

I3 CMBOI [JaBHWHW JOACTBO MPIAN0 MigHATMCA B He6O,
BigipBatucsa Big 3emni, NoneTitM B KOCMOC. BennuesHui

Man. 90. Op6itasibHa cTaHuis «Mup»
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BHECOK Yy 3A4INCHEeHHA uMX MpiA 3pobunn Taki ocobucroc-
Ti, 9K ykpaiHui HO. KoHgpatiok i C. KoponboB, POCIAHWH
K. LLioNnKOBCbKNIA.

[MoYaTOK MPOHUKHEHHIO MIIOAWHU B KOCMOC Oyn0 rMokna-
[eHO 4 >XoBTHA 1957 poky. Y uel AeHb Ha opbity 3emni
Oyno BMBeAEHO MepLInid WITYYHUA CYynyTHUK. A 12 KBIiTHA
1961 poky 3filcHMNaca [AoBiYHa Mpis noacTea. PocisHUH
FOpin arapiH (mMan. 91) Ha KOCMiIYHOMY Kopabni-CynyTHUKY
«BocTok-1», Wo cTapTyBaB 3 KocMogpomy «baikoHyp» (Ka-
3axcTaH), 06neTiB HaBKO/IO 3eMAi | NPU3eMIMBCA B 3a4aHOMY
parioHi. MMoniT TpusBas 1 rog 48 xB nicna crapry.

Micna nonboTy HO. [arapiHa po3noyvaBcsi CNpPaBXHIi
«WTYpM» Kocmocy. LLLopoky 36inbliyBanacd KifibKiCTb Ke-
pOBaHMX MOJLOTIB, 3anMyCcKann aBTOMATU4YHI CTaHUIT ANna BU-
BUEHHSA M/aHeT | IXHIX CYynyTHUKIB. Y 1965 poui poCisHWUH
O. J1eOHOB BUILWIOB Y BigKpUTMIA Kocmoc. A 1969 poky eki-
Mnak aMmepuKaHCbKWX acTpOHaBTIB Mig KepiBHULTBOM Hina
ApMCTpOHTra 34ilcHMB nocagky Ha Micaub | B3SB Mpobu Mi-
CAYHOrO IPYHTY.

Ha opO6iTi 3emni CTBOpeHO op6iTanbHi CTaHLUil, Ha AKUX
KOCMOHABTW TPUBANMIA Yac XXUBYTb | BUKOHYIOTb AOC/IKEH-
HA. Cepen TakuxX [AOCMIAHMKIB KOcMocy OyB i Hawl CriBBIT-
YM3HUK JleoHin KafeHtOK - neplimnii KOCMOHABT He3asleXXHOoT

Man. 91. HOpiin NarapiH Man. 92. leoHig, KageHtok



YKpaiHu (man. 92). BiH y 1997 poui pa3oMm 3 aMepUKaHCbKN-
MW gocnigHnkamu 16 ai6 npaytoBas Ha MKC op6iTanbHin
cTaHuil «Mup».

Na [Migcymkm

M Ona gocnigXeHHs HebecHMX Tisl BUKOPMUCTOBYIOTb PISHOMAHITHI cneyiasbHi
npunagu.

" HOpiii MarapiH - nepwwini KOCMOHaBT y CBITi, JIeoHig KageHwok - nepwwui
KOCMOHAaBT He3asiexHOoT YKpaiHu.

v CTopiHKa epyauTa

3anyck nepworo WTYy4YHOro cynyTHUKa 3emsii, ki 06epTaBcsa HaBKOO Hel
nogibHo Ao 1i mpupogHoro cynyTHuka Micaus, 6yno 34iicHEeHO 4 XXOBTHS
1957 poky. CynyTHMK 6yB BUFOTOB/IEHWI 3 a/IFOMIHIlO Ta iHLWMWX PEYOBMH, Ba-
XuB 84 kr i MaB dpopmy Kyni giameTpom nuwe 58 cMm. YoTupun [0Bri aHTeHM,
po3MileHi Ha HboMY, nepegasanu pagiocurHaan Ha 3emto. Tak posnoya-
nacs KocmiyHa epa.

HWHI KiNbKICTb CynyTHWKIB, BignpaB/ieHNX PI3HUMMK KpaiHamn y KOCMIYHWUiA
NpocTip, fyXe Benuka. BoHW 34iCHIOITL pagio3B’a30K Ta TeNesisiiHi ne-
pegadi, BANPO60BYIOTL anapatypy 418 mMaiibyTHIX KOCMIYHMX NOJLOTIB. Ic-
HYKOTb CYyNyTHUKMW, 3a SKMMU OPIEHTYIOTLCA Kopabni y Mopi Ta nitakn B HEOI.
CynyTHUKN-PO3BIAHVWKN BU3HA4YalTb MicLe po3TallyBaHHSA KOPUCHUX Komna-
NINMH, gonomMaralTb CKnagaTu MPOrHo3u Mnoroaw, BUSABNASATM pagiauiiiHi 3a-
OpY[HEHHA Ha Hawili naaHeTi ToLwo.

MepeBip CBOI 3HAHHA

1. Aki npunagn gonomMaralTb NIOASAM BUBYATU BceecBiT i3 3emni?
2. Aknx ycnixiB 4OCATHYTO B A0CNioXeHHI BcecsiTy?
3. Ha3Bn KOCMOHaBTIB, AKX TU 3HAELL.



Tema 1. 3emMNng aK n/1aHeTa

§ 25. BUHMKHEHHS | By/10Ba niaHeTy 3emns

8 26. Micsaub —cynyTHUK 3emni. COHAYHI Ta MicAuHi
3aTEMHEHHS

§ 27. Crocobu 306paxkeHHs 3emni. MacLuTtab

8 28. Pyxu 3emni. Mopu poky

8 29. [PYHT, 110ro 3Ha4eHHA. YTBOPEHHA FPYHTY

8 30. BnactvBoCTi IpyHTY, [OMNsA4 3a rPyHTOM

8§31. los.iTps

8 32. Boga —PO3UMHHUK. PO3UMHHI i HEPO3UMHHI
PEYOBUHM

8 33. Po3unHM B NpUpPogi. 3HaUYEHHA BOW
B NPUPOAI Ta XXUTTELIANBHOCTI NHOANHM

8 34. Boga Ha 3em/i, BNacTVUBOCTi i1 KOM006ir Boay

Tema 2. NnaHeTa 3eMna AdK cepefoBuLye
XUTTA opraHismie

8 35. OpraHisMm i ioro BnactusocTi. KniTuHHa 6yaosa
opraHismis
% 8 36. PisHOMaHITHICTb opraHiamis. PocinHm
8 37. TBapuHU. Pi3HOMaHITHICTb TBapuH
"pnbu
BakTepii
8 40. Cepe[oBuLLE Ta YMOBM XXUTTA Ha niaHeTi 3emns
8 41. Boga | Teno B XWUTTi opraxismis. MepiognuHi
3MiHM YMOB cepefoBuLLia
42. Ha3eMHO-NOBITPsHe CepefoBuLLEe Ta 1Oro
MeLLKaHLi
43. BogHe cepefioBuLLEe Ta MOro MeLLKaHLi
A44. TpyHTOBE CepefoBULLE Ta Oro MeLLKaHL
45. YUNHHUKKW XNBOT npupoan
46. Ekocuctemu

ema 3. J1 A Ha nsaHeTi 3emng

8 47. MognHa —yacTuHa Npupoaun. 3MiHK B NpUpogi

8 48. Ekosorivau npo6iemu Ta iXHE BUPILLEHHA
OxopoHa npupoan. YepBoHa KHUra YKpaiHu

8 50. 3anoBifHNKN, 3aKa3HWUKM, HaLiOHabHI NapKu
Ta IXHE 3HAaYeHHA

\%



PO 3'0 MN~3

SEMJIA -
NAAHETA
COHAYHOI CNCTEMW



Twn XuBew Ha 3emni, 6arato BXKe 3HAEW MNPO Hei. A uu
LikaBuno Tebe, AK BUHMKNA Hawa nnaHeta? ICHYOTb pi3Hi
rinoTesn NPo NoxomXkeHHs 3emni. iN0Te3010 B HayLi Ha3nBa-
I0Tb NPUMNYLLEHHA YN nepefdayeHHs], SiKe HeobXigHO [0BECTW.

AK y4yeHi NosCHOBaNN NOXOMKEHHS 3eM/ii

3a TrinoTe3o (PaHLy3bKOro Y4eHoro
>Kop>ka brodhdpoHa (1707-1788) (man. 87),
& nnaHeta 3emns YyTBOpwWnaca BHaCNifOK
karactpogm Ha CoHui. [MpuymHOKO KaTa-
CTpO(hM BYEHUA Ha3nBaB 3iTKHEHHA 3
CoHLEM 01HOro 3 HebecHMX Tin. MpuraganTe,
vV AK Mif 4ac najiHHA KamiHus y Body B YCI
O0KM pO30pM3KYETLCA BOAa. 3a TinoTes3oH
BUEHOrO, LWO0Cb NoAibHe CTasnocs i 3 peyoBu-
Man. 87, kopx  HaMy CoHLs. BeneTeHcbKi 6pu3kn posneTi-
BlodhchoH nmca B yci 6okn. OfHa 3 HUX nicns oxoso-
[)KEeHHA nepeTBopunacs Ha naaHety 3emns.
Himeubkoro  dinocoga ImmaHyina
KaHTa (1724-1804) (man. 88) TakoX LiKa-
BUIO NOXOMKeHHA BcecBiTy 1, 30Kpema,
3emni. 3a inoro rinoTe3oro, Bca COHAYHA CUC-
Tema, y TOMy uucni i 3emns, copmysanacs
31 3ryCTKiB XO/I0AHOT NUIONOAIGHOI XMapu.
LLle ofgHa rinote3a HaNeXWTb aHrnin-
CbKOMY BYeHOMY [>Keimcy O>KuHcy (1877-
1946) (man. 89). Ak i XXopx Brog¢oH, BIH
noB3yBaB MOXOLXEHHA 3eM/i 3 KatacTpo-
Man. 88. Immanyin ~ (pOt0 Ha CoHui. lMpoTe nNpuyMHY Ha3nBaB
KaHT IHLWY - 30ptO, WO NposeTina HagTo 6n3bKo
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Bif CoHudA 1 BifgipBana SIKyCb WOro
4acCTUHY. 13 LlieT YacTUHW N YTBOPWU/IN-
cA nnaHeT COHAYHOT CUCTEMW, Cepen,
AKUX 1 3emns.

Pociicbkuin  yyeHnin  OTTO
WmigT (1891-1956) (man. 90),
BUCYHYB CBOIO TinoTe3y MOXOLXEHHS
3emni. 3rigHO 3 1AOro rinoTesolo,
HaBkono CoHusa 0Oyna BefieTeHCbKa
XMapa 3 X0N04HOro nuay i 3amepsno-
ro rasy. Lia xmapa pyxanacd pasom
13 CoHuem. Iig yac pyxy T Kommno-
HEHTW 3rywyBanncs i gannm noyvatok 3emsi M iHWKM niaHe-
TaM COHAYHOI cucTemmn, fKi CTannm o06eptatnca KOXHa Mo
CBOI OpOITI.

YcCi BYEHi [JOTpUMMYyBanuca i JOTPUMYKOTHCA OYMKM, LWO
3emna yTBopunaca 6araTo MinbApAis POKiB TOMY. Y HaBe-
JeHNX TrinoTe3ax MOXOAXEeHHs 3eMAi CniibHUM € Te, WO
3emna 3’asunaca nicngd CoHua i wo CoHue npuyeTtHe [o il
YTBOPEeHHA. Tu 3Haew, wWwo 3emns i foTenep 3aBAsdvye
COHUIO XUTTAM, AKe Ha Hilh ICHYE.

» CyyacHi yfaB/ieHHSA NPO BUHWUKHEHHS 3emfii

3BEpHN yBary Ha AaTu HapO[KEHHS BUYEHUX, Yni rinotesm
NOXOLKEHHA 3emni MU Po3rnaHynn. BoHW cBigyatb npo Te,
WO Ui rinote3n 6ynu 03BYYEHi B MUHYNI CTONITTA. Y Haw
4yac Yy4eHi NpoAoBXYHTb AOCHIAXKY-
BaTM 3emnto i BcecsiT, BUCyBalOTb
HOBI TiNOTE3N TXHLOrO0 MOXOMKEHHS.
3a cyyacHUmK yasrieHHAMKU, CoHue |
BCi MiaHeTU YTBOPWUANCA OAHOYACHO
I3 YaCTUHOK nNuny i rasie. YacTUHKM
cnepwy 6ynuM XONoAHUMM, | 3 HUX
YTBOPWUANCA 3rYCTKW PI3HUX PO3Mi-
piB. B ogHOMYy Takomy 3rycTKy Bij
YW IiNbHEHHA | TEPTA CTanoca po3xa-
peHHA. Tak yTtBopunoca CoHue.
PewTa nuay i rasy faaM no4vaTok
naaHeTaM. Man. 90. OtTo Lmiar

Man. 89. MxeiAmc [DKMHC
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[MpoTe ue nuie rinotesun, AKi A0OBECTU eKCNepuMeHTaslbHO
HEMOXNMBO. TOMY BYEHi BCe Lie He AINWNM eQnHOT AYMKMU
NPO MOXOMXKEHHSA HaLlOoT NjaHeTw.

* AKYy (popMy i po3mipu mae 3eMns

[aBHi nogm BBaXKanu 3emi0 HEPYXOMOKO | MIOCKOK. Ta
HaBKO/IOCBITHI MOLOPOXi [OBeNU, WO 3eMNsa Mae KynacTy
hopmy. Potorpadii, 3pobneHi cynyTHUKamMmmn, NonbOTU KOC-
MOHABTIB HEe 3a/UWKNAN XOAHUX CYMHIBIB LOAO LbOro
(man. 91). 3 Kocmocy Halua nnaHe-
Ta Burnagae  6ino-6nakNTHOMO
Ky/ieto Ha TeMHOMY TAi.

Y No4yaTKoBiil WKONI TN O3HaKo-
MUBCA 3 rnobycom - MOAENO
3emni. BoHa BWKOHaHa Yy (opMi
Kyni, o obepTaeTbCs HaBKOMO OCi.
| ue HeBuMnagkoBo. AmXe 3emnd
BeCb 4yac nepebysae B pyci HaBKO/O
CBOEI YSABHOI OCIi. Y [AWTUHCTBI,
MabyTb, GaraTo XTO 3 Bac rpasca Asuroto. Crioragn npo i
o6epTaHHs [OMOMOXYTb YSABUTK, AK Lie pobuTb 3emns.

Hackinbku Benuki po3mipn Hawol nnaHetn? 3emna -
n’ata 3a po3mipamm nnaHeta COHAYHOI cuctemu. Pagiyc
3em/i cTaHOBUTbL 6371 KM.

Y CoHsiuHIn cuctemi 3emns 3a BigganeHictio Big CoHus
3HaXO4WUTLCA Ha TPeTbOMY Micui, Ha BigcTaHi 150 MifIbAOHIB
KifiomeTpiB. Lle fyXe Benvke ymcno. Tomy acTPOHOMU BUPI-
LW Ha3BaTW UK BEIWYUHY acTPOHOMIYHOK OAUHULELD.
Tenna CoHUA OOCTaTHLO ANA XWUTTHA OpraHiaMis Ha 3emri.
Ha cycigHix nnaHetax Mapci i BeHepi XnTtta Hemae, 60 Ha
Mapci fy»xe XonofHo, a Ha BeHepi Xapko.

[MoBepxHA 3eMsi HepiBHa. Ha Hiil € ropu, BUCOUNHU, PiB-
HWHW, HW30BWUHW, a TaKOX 3amnoBHEHi BOAOK 3anafunHu,
TOOTO MOpSA | OKeaHW.

* BHyTpiWwHA 6ygosa 3emni

Bce posTawioBaHe Ha 3emni - ropu, pivyku, MOps, OKeaHu -
OiNblUI-MeHLW AOCTYNHe AN5 BUBYEHHA. Habarato cknafgHiwe

Man. 91. 3eMsi1 B KOCMOCI

o0 0 JocnimkyBaTu BHYTpPIWHIO 6yaoBy 3emsi. Ta Ha CbOrofHi
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BXe 3’AcoBaHO, WO 3emnsa cKna-
[NAETHCA 3 TPbOX OCHOBHUX LUAPIB:
3eMHOT KopW, MaHTIT 1 Aajgpa
(man. 92).

30BHI 3eMns BKpUTa TBEPAOHD
060/I0HKOK - 3eMHOK Kopow. i
TOBLYMHA 3MIHIOETLCA Bif 5-8 KM
nig okeaHamn pfo 35-70 KM nig,

MaTepuKamu.
[1ig 3eMHOI0 KOPOK 3HAXOAWTb-
ca MaHTia 3emni. Ii TOBLWMHA

Man. 92. BHyTpiwHs 6ynosa

faopisHoe 2900 km. Hawnbinbwe B e

1T cknagi Cunidito ta OKCUTeHy.
Temnepatypa MaHTii nepebysae B Mmexax 1000-2500 “C.

LleHTpanbHOK YaCcTMHOK 3eMHOT Kyni € A4p0. Moro paaiyc
CTaHOBUTb npubnmnsHo 3500 kM. AOpo cKnafaeTbcs nepe-
BaXXHO 13 3anisa. lMpunyckaloTb, WO B A4PI AY>Xe BUCOKaA
Temnepatypa (6nm3bko 7000 “C) i Haa3BMYaMHO BUCOKWUIA
TUCK. 3a TaKMX BUCOKMX TemnepaTypu i TUCKY PEYOBUHMU, 3
AKUX CKNafaeTbca A4p0, nepebysaroTb Y TBEPAOMY CTaHi. Ha
NnoBepxHi 3emsi 3a TakMX caMmumx YMOB BOHM Oynn 6 rasy-
BaTUMMU.

Y Hagpax 3emsi Becb 4yac BifbyBatOTbCA XiMIUYHI SiBULLA.
I[HKO/IM BOHW MPU3BOAATH [0 YTBOPEHHSA TPIWWH i pO3/10MIB
Y 3eMHIiil KOpi Ta BepXHiX wwapax MaHTii. Yepes HNUX CTaETb-
CA BUBEPXXEHHS BY/NIKAHIB - BUKWAW Ha MOBEPXHIO 3emni
napie, noneny i piAKoTl po3)KapeHoi mMacu, Wo 3BeTbCA Mar-
MOK. [ocnigpKyroun TX, yyeHi Ai3HatoTbCs Oifiblie Npo BHY-
TPiWHIO 6yAoBY i CKnag 3emni.

Miacymku

o TloxomkeHHA 3emni noscHoBanu BYeHi XK. BrooddoH, | KaHt, O. OXuHc,
O. Wwmiagr. 3rigHo 3 rinoTe3amMy pi3HMX ydyeHux, cnepuy ytsopunocs CoHue,
a noTiM niaHeTw.

* 3a nornfgamy cyyvacHux ydyeHux, CoHUE i nnaHeTu BUMHUKAN OAHOYACHO
3 nuny irasie, ki nepebysanun y BcecBiTi y TBepAoMY CTaHi.

* 3emns Mae Kynacty popmy i CklafaeTbCa 3 TPbOX LUapiB: 3€MHOI Kopw,
MaHTii i agpa.
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V' CropiHka epyguTa

WN

Mepwa HaBKOJIOCBITHA MOA4OPOX, AKY o4yonus ®epHaH MarennaH, pos-
novanacs 1519 poky. M'aTb kopabnis, Ha AkMx 6yno 265 4neHiB ekinaxy,
BMPYLUMAN Ha MOLIYKN MOPCBLKOro wWnaxy o 6eperis IHgii. MopennaBsui
YCMIWHO nepeTHynn ATNaHTUYHUIA OkeaH, a NoTiM iM Ha WAsaxy Tpanuscs
HEeBIAOMWI OKeaH, AKMM eckagpa nauena 99 gi6. MaHpgpiBHMKaM nowac-
TW0 3 NOroAo. YBech Leil yac BoHa byna Tuxa i acHa. Tomy MarennaH i
Ha3BaB HeBigoOMUI okeaH Tuxum. MpoTe 3arasiom NOA4OPOX Gyna BaXKoHo
i He6e3neyHow. Y cyTudyi 3 MiCLEBMMM MeLlKaHUuAMN MapiaHCbKMX OCT-
poBiB MarennaH 3arnHys. ¥ 1522 poui fonomMy noBepHYBCHA Nuwie OAuvH
kopabenb 3 18 mopssikamu Ha 6opTy.

Kopabni Bupywanun Ha 3axig, a nosepHynmcsa 3i cxogy. Tak y 1522 poui
JOACTBO OTpMMano nigTBepaXeHHA kynactoi copmu 3emni. HaBkono-
CBITHA MOAOPOX goBena, wo 3emnas mMae QOpMy Kysi Ta 3HA4YHO OGinbLui
pO3MipK, HXX BBaXkasn Ha TOI vac.

IMeHem MarennaHa Ha3BaHO MPOTOKY, WO 3'€AHYE TUXWNA | ATNAHTUYHWIA
oKeaHW.

MepeBip CBOI 3HAHHA

. FKMUX TU 3HAELL YUYEHUX, AKI NOACHIOBaIN NOXOMKEHHS 3emi?
. Sk cyyacHa Hayka MOSICHIOE NOXOKEHHA 3eMni?

. HasBu, 3 akux wapis ckiagaerbca 3emMns.

4*,

Cknafn po3noBifb NPO BUMHUKHEHHA 3eMi 3a rinotTe3amMu pi3HUX YYEeHUX.
4xNonpautonTte B rpynax

3HangiTh LikaBy iHpopmaLito Npo Te, K NIAM B AaBHUHY yABASAN | 306pa-
Xanu 3emnto. O6MiHARTECA He 3i CBOIMU OAHOKNACHMKaMU.

§26. MICAUb - CYMNMYTHWK 3EMJII. COHAYHI

TA MICAYHI SATEMHEHHHA

barato 4Hy[O0BUX CNiB HanucaHo noetamu, NMUCbMEHHWKa-

MW npo Micsaub. oro HeogHOPa30BO 306pa3nNN XY A0XKHUKM
Ha CBOIX KapTuHax. CyuyacHa acTpoHOMis focsirna Heabu-

AKMX YCMIXiB Y BMBYEHHI UbOM0 MPUPOLHOr0 CYnyTHUKA
3emni.

A Mpurapgaii, AKi HebecHi Tina HasMBaTb CYNMyTHUKaMU

MNJ1aHeT.



* Micaub —CynyTHUK 3emni

Micaub € npupogHMM CynyT-
Hukom 3emni. Le paBHi BYeHi
CTBEpIXKYyBanu, WO BiH o06epTa-
€TbCA HaBKOMO 3emMni i pobuTtb
MOBHMA 06epT Npn6IN3HO 3a Yac,
AKWUA HUHI B KaseHAapi 03Hauvae
OfMH Micsub.

Micaub - ue HebecHe Tino, WO
po3TalioBaHe Hanbnuxuye [0
3emni. BigctaHb [0 HbOrO B cepef-
HbOMY cTaHOBUTb 384 400 KM. bararto ue 41 mano? NopiBHAHO
3 TUMKW BiACTaHAMM, WO MW A0NAaEMO Ha 3emni, ue 6araro.
LLIBMAKMA MOTAr UK BiAcTaHb nofonas 6m npubnmsHo 3a
n’aTb Mmicayis. Paketa netutb Big 3emni go Micaua Asi
fo6n. TpoTe AKWO NOPIBHATM 3 BigcTaHAMM Big 3emni [o
IHWKX HebecHuX Tin, Hanpuknag go CoHud, T0 Micsaub pos-
TallOBaHMIA 30BCIM MOPSAL 3 HALIOK MaHeTor. 3ayBaXKMmo,
Wwo BigcTaHb Big 3emni go CoHUA WBWUAKWIA MOTAr MOAONAB
6n npnbnmnsHo 3a 165 pokis.

Tak camo, AK i 3emnd, Micaub mae gopmy Kyni, ane Ti
posMip B 50 pasiB MeHLWIi 3a pPO3MipM HaLWOoi MnaHeTu
(man. 97).

Micaub He Mae MOBITPAHOI 060MOHKU. TOMY BAEHb MOro
He3axuLieHa NnoBiTPAM NoBepxHA HarpiBaeTbea fo +100-130
°C, a BHOYI oxonomxyetbca o -150 °C. Ha BigmiHy Bif
CoHUs - po3xapeHol Kyni, Micsaub xonogHe HebecHe Tino.
Topai 3BiAKM X 6epeTbCcs ACKpaBe MicsAYHe CBIiTN0? Micsub
CBITUTb Ham BifOUTMM Bif, NOro MOBEPXHi COHAYHUM CBIT/IOM.

* Mica4Hi asu

Po3rnsHb MantoHOK 98. Ha HbOMYy 300paXKeHO OCHOBHI
(hasn Micaus; HoBuiA Micsub, nepLua YBepTb, MOBHMIA Micsupb,
OCTaHHA 4BepTb. Ilig yac a3 HoBoro Micsausa Moro Ha Hebi
30BCiM He BMAHO. Konn Ha Hebi 3MBNMAETHCA TOHEHbKa CKU-
Oouyka, BWrHyTa 3 MpaBoro 60Ky, TO KaxyTb, wWo Micaup
pocTe, i HasMBatoTb 1oro Mosiogum Micsauem, abo MOIOANKOM.
Y nepwiin i OCTaHHIA 4BepPTAX MU 6a4YMMO MOMOBMHY AMCKa
Micsusa BignoBigHO 3 MpaBoro Ta /NiBoro 6oKy. [1oBHMIA

Man. 97. TopiBHA/LHI po3Mipn
3emni (a) i Micsiusa (6)
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Hosui MepLua MoBHWIA OcTaHHsA
Micsupb uBepTb Micsupb uBepPTb

Man. 98. 3wmiHa a3z Micsaus

Micaub - Ue TpeTa (pasa, Nig yYac SAKOT MU KinbKa AHIiB 6a4n-
MO BeCb AMCK MicsAus, OCBITNEHNA COHAYHUM CBIT/IOM.

* MICAYHI Ta COHAYHI 3aTEMHEHHS

COHAYHI Ta MICAYHI 3aTEMHEHHSA OTPUMa/IN Ha3BY «HEe3BMY-
HUX» HebecHUX AsuLy. BoHW BigOyBatOTLCA BIAHOCHO PiAKo,
ane npo feHb X HaCTaHHA BYEHI 3a3danerifb rnoBigoMNATh.
ACTPOHOMM TOTYHOTbCA O CMOCTEepPeXKeHb 3a 3aTEMHEHHAMU,
cnopagpkaroTb ekcneguuii B micus, ge X gobpe BMAHO.

CoHAYHe 3aTeMHEeHHS BifbyBaeTbCcA BAeHb, Konu CoHue
ACKpaBO CHE, asie 3HeHalbka Ha npaBy 4acTMHY COHSYHOIO
[AMCKa HamnoB3ae 4opHa nnasama, Aka i3 YacoM 36iNbLIYETbLCA
i 3aTynse CoHue (Man. 99). Tak Bi,q6yBa€TbCF| MOBHE COHAYHE
3aTeMHeHHA. Ha micui CoHuga BKAHO MOBHWIA YOPHWI AUCK,
OTOYEHUI CpibHAM CsliBOM. HansikaHi TempsBoto 3BIpi i
nTaxy 3aMOBKalTb, 6arato poC/ivMH 3ropTakTb NINCTA | KBIT-
K. TpuBae 3aTeMHEHHS Bif 2 A0 5 XBUIMH.

[MPUUYMHOIO COHAYHOrO 3aTeMHEHHA € Micaub, AKUA Ha
KilbKa XBW/INH PO3TalLlOBYETLCA MiX
3emsieto i COHUEM Ha OAHIW MIHIT 1 TUM
caMUM 3aTbMapl€ COHAYHE CBIT/O
(man. 100). 3aTemHeHHA CoHuUsA OyBatOThb
MOBHUMMW i YaCTKOBMMMW. MpOTAroM poKy
BifOyBaeTbCA (y AKOMYCb MiCLi 3eMHOT
Kyni) LloHaiMeHLWe [ABa 3aTEMHEHHS
CoHU#, ane He 6inblie N’ATK.

Man. 99, Burmsg MexaHi3M MICAYHNX 3aTEMHEHb CXO-

CoHug y uac nosHoro KWW Ha COHAYHI. CoHL, 3e|v|i1;| I Micaup
COHAYHOrO 3aTeMHeHHA  TEXX PO3TAlIOBYHOTbCA Ha OAHIN JTIHII, THb-



Man. 100. Cxema COHSAYHOro 3aTeMHEHHS

Ku Tenep 3emns, 3Haxogauncb Mk CoHuem i Micauem, nepe-
XOM/KOE COHAYHI NPOMeHi | Ha MicAub BOHM He MOTpannsfoTh.
» ABnwa npupoam Ha Micaui

AK Bigomo, Ha Micaui Hemae NoBiTPSA, a TOMY Ha HbOMY
Hemae Hi BITPY, Hi IHWMX NOroAHUX ABULY, AKI BigOyBatOTb-
ca Ha 3emni. Came 4yepe3 BIACYTHICTb NOBITPSA Ha Micaui
HeMae HIAKUX 3BYKIB, afXXe B 0e3MoBITPAHOMY npoCTOpi
3BYK He MOWwMproeTbea. TO6TO AKOWM NogmHa notpanuia Ha
Micsub, TO Hi4YOro 6 HaBKpyru He novyna. Hebo TamM 4opHe
He TI/IbKW BHOYI, a 1 YAeHb, a 30pi Ha HbOMY BMAHO LiNoAo-
60BO TeX uepe3 BiACYTHICTb MOBITPS.

Miacymku

£ Micaub € NPUPOAHUM CYNYTHMUKOM 3eMili.

£ ®a3n Micaus - ue 3MiHM BUAMMOT 3 3eM/1i OCBITNIEHOT YaCTMHWU noBepxHi Micaus.

£ BwupisHatoTb yoTupn hasm Micauqa: Hosuidi Micsaub, nepwa useptb Micaus,
noBHWii Micsub, ocTaHHA uBepTb Micaus.

£ MicsyHe 3aTeMHEHHA - fABuLe, Konu Micaus noTpannse y TiHb 3emi.

£ CoOHfiYUHe 3aTeMHeHHa - gBulle, konm Micaub nepebyBae Mk 3eMnero i
COHLEM | 4aCTKOBO 4K MOBHICTIO 3aKpPUBAE Bif, HAC COHSYHWUI ANCK.

CTopiHKa npupoaoaocigHnka

3aBpgaHHA: lposeaun cnoctepexeHHs 3a pasamu Micaus.

YNpogoBxX KaneH4apHOro MIcAus 3A4iACHION CNOCTEPEXEHHS 3a MpUpPoSHM
CYNyTHWKOM Haloi nnaHetn Micsauem. AKWo TBOS poAavHa mae 36inbLuyBasibHI
npunagu, ckopucraiica HUMK. Pesynbtaty cnoctepexeHb qoikcyin y 3owmTi. Ha
nigcTaBi ofepXxaHUX pes3ynbTaTtiB 3'acyi, Y Ak gHI Micaub nepebyBae B TBOIl
MicueBocTi y paszax: 1) HoBoro Micsusd, 2) nepwoi usepTi Micausa, 3) NoBHO-
ro Micsus, 4) octaHHbOT 4UBepTi MicAus. NpoBoAsYN CMOCTEPEXEHHS, 3BEPHU
yBary Ha Te, L0 Ha noBepxHi MicsAus € 6inbl ACKpaBi | TEMSAHILWI AiNAHKW, 3Ha-
Man UbOMY MOSICHEHHS, CKOPUCTABLUMCH AOBIAKOBOIO NiTepaTypoto.
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Trwnpe

Man. 101. MicssuHa noBepxHs

VV CTopiHKa epyauTa

Y 1959 poui HeBuAUMMIA 3emnissHaM Gik MICAYHOT NOBepxHi cdhoTorpadysa-
na pagsiHcbka aBTOMaTUyHa CTaHLis «/lyHa-3». A yepes LWicTb POKiB Ha no-
BEpXHIO Micsaua onycTunachk iHWa aBToMaTuyHa CTaHuis, ska nepegana Ha
3em/10 306paxeHHs oro nosepxHi (man. 101).

3HaYHMM [OCATHEHHAM Y AOCNIAXEHHI NPUPOAHOro cynyTHMKa 3emsi ctano
Te, L0 aMepuKaHCbKi KOCMOHaBTU MobyBasn Ha Micsaui. BoHM BCTaHOBUAM
npunagu ana noganblumx Oocif)XeHb, B3SAM Npobu MICAYHOro I'pyHTY i no-
BEPHY/IMCb Ha 3eM/io.

BigTtenep Bigomo, wo Ha Micsui € piBHUHWN, HEBUCOKI ropun Ta 3anagnHu. Haii-
OinbLWi piBHUHK Ha Micsaui Ha3uBaloTb MopaMU. CklaaeHo HaBiTb KapTy Mics-
ud, ne € Mope dowis, Mope Cnokoto, OkeaH Byp Ta iHLLi.

MepeBip CBOI 3HAHHA

. Yomy Micsub «CBITUTb»?

. Haseu chasu Micsausa. Onuwn dpopmy Micsus y KOXHIA 3 goas.

. Unm noscHeTbCA 3MiHa a3 Micaua?

. flka npuyMHa MICAYHOrO | COHAYHOr0 3aTeMHEHb?

. KopucTtytounch gogaTtkoBumu mxepenamu iHopmadii, ckiagvm posnosigb
Npo OOCATHEHHSA MOAMHU B AOCAIAKEHHI Micaus.

§ 27. CI1OCOBU 30BPAXXEHHSA 3EMJII. MACLUTAB

OisHaouncb gefani Ginblle npo gopmy i pos3mipn 3emii,

NIOAM Hamaranmca AKomMora TOYHiLe Ti 306pa3uTn. A OCKiNbKK
Halla nnaHeTa KynsacTta i Mae BennyesHi po3mipu, [LoBenocs

L

yKaTi crocio, Ak 306pasuTtn 3eMnt0 B 3MEHLLEHOMY BUTAAI.

*1Llo Take macwTab

Tina BeNMKMX po3MipiB, Hanpuknag TPUALATANOBEPXO-

BUA OYAMHOK, HEMOX/IMBO 300pa)kaTu B MOBHY BENUYMHY.



ToMy apxiTeKTOp Crepwy poouTb 3MeHLLeHY KOonit 6yauH-
Ky, WO Mae Ha3By MakeT. | 3MeHLIeHHs, Hanpuknag y
50 pasiB, CTOCYETLCA BCbOrO, WO € HAa MakKeTi - CTiH, BIKOH,
Agepein Towo. lMNpo Take BiATBOPEHHA OYAMHKY KaXKyTb, LLUO
Oro MakeT BMUIOTOBMEHO 3 AOTPMMaHHAM Maclitaby 1:50.
MacwTaboM NPUAHATO Ha3MBaTU BiJHOLUEHHA AiIACHMX
po3mipiB 06’ekTa (Tin, nNpeaMeTiB TOLWO) [0 BEMYMHU AOrO
300paxXeHHsA. 3eM/10 300pa>KyoTb Ha rnobyci Ta kapTax 3 Ao-
TpPUMaHHAM MaclTaoby, AKUin Ha HUX 3a3HadveHo. Hanpuknag,
Ha KapTi BKa3aHO MmacwTtab 1:100 000. Lle o3Hauae, W0 Ha
micueBocTi BigcTaHb y 100 000 pasiB 6ifblia, HiXX Ha KapTi,
TO6TO B 1 cM Ha KapTi BMiweHo 100 000 cm Ha micueBOCTi.

* LLloMobpaxeHo Marnobyci

Kynacty opmy Hawol nnaHeTV HaWTouHiwe nepegae il
mogenb - rnobyc (man. 93). Ha rnobyci 4iTKO BWMAHO BICb,
HaBKO/I0 AKOT 00epTacTbCA Kynsa. Ta Hexan y Tebe He CKna-
[eTbCsA XMOHe YABMEHHS, WO 3eMNA Mae BCEPeAUHI CTPUXKEHD.
[MpocTo iHaKLie Ha MOoAesni He MoKaxewl, AK 3emMns LOoAeHHO
00epTaETbCA HABKOJIO CBOEI OCI, BHACMIJOK 4Oro Hiv i AeHb
3MIHIOKOTb OfHe ofHOro. nobyc mae TakoX MiAcTaBKy, LWO
CTBOPHOE 3PYYHOCTI Nig Yac pob0oTn 3 MOAENNIO.

Ha rnobyci Mo)xxHa 6a4mTun micus, Ae BiCb BXOAUTb Y KY/HO
I BUXoanTb 3 Hel (Man. 93). Lii micya Ha rnobyci nosHavarTb

[MiBHiYHMI | TliBgeHHUI reorpadiyHi nonocn 3emii.
MocepeaunHi rnobyc mae CyuinbHY
niHito. Lle eksaTop 3emni - yaBHa MiBHIYHMIA

NiHIA, AKa AiNUTL Hawy 3emMnilo Ha
ABi piBHI NiBKY/Ni. Y BepxHiin nis-
Kyni postawoBaHuin [TiBHIYHUN
nontoc 3emsi, TOMy I MiBKY/O Ha-
3ganu T[liBHIYHOWO. BignosigHo
Apyra niskynsa 3setbcs MiBAeHHOHO.
o6 WBMAKO 3HAXOAUTU MOTPIO-
Hi 00’€KTW, Ha rnobycu i KapTu Ha-
HeceHO ocobnmBi NiHii. Lle napaneni
I MepugiaHn (Man. 94). Mapaneni -
Lie KOMOBI NiHIT, NpoBefeHi Yepe3  wan 93, rnoGyc- moaens
PiBHI NMPOMDKKM Bropy i BHU3 Bij 3emni
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MiBHiuHK A MONOC MIBMUYU.H' nonwc

WwAa>HHAW NONoC MiBgeHHUn MNONKOC

Man. 94. Mapaneni Ta MepudiaHn Ha rnodyci

ekBaTopa. lMapaneni BKasyloTb HanpsMoK «3axid-cxif». Mepu-
AiaHu - Konoi NiHii, siki NpoBedeHi Bif nontoca [0 Montoca i
BKa3yTb HanpsAMOK «niBHIY-MiBAeHb». Ha nontocax BOHW CXO-
AATbCA.

nobyc - mofenb Pi3HOKO/NbOPOBA, agXe KOXHUIA 00’eKT
Ha HbOMY MO3HA4YeHO MEeBHUM KO/bLOPOM. Hanpuknag, BOAO-
AMKU (pivyKK, MOpsA, OKeaHW) Ha rnobyci No3HaYeHO CUHIM
KO/MIbOPOM, ropu - KopuyHeBuMM. CBITAIWI BIATIHKWM CUHbLOIO
nepefardTb MeHWy rAnGUHY BOAOWUM, a CBIT/IWI BIATIHKA
KOPUYHEBOI0 - MEHLUY BMCOTY Tip. PiBHUHM MO3HAYeHO 3ene-
HAM KO/IbOPOM. [lOCTaTHbO MOr/IAHYTM Ha rnobyc, wob 6es-
MOMW/IKOBO BW3HA4YMTK, WO CYXO0A4O/Sly Ha Hawi nnaHeTi
3Ha4YHO MeHLUe, HIX AINAHOK, BKPUTUX BOAOHD.

BennyesHi [iNAHKW CyX0[ony, BiJOKPeM/ieHi OAHa Bif
OHOI BOJaMM OKeaHiB, reorpagu HasBan MaTepukamu,
ab0 KOHTUHEHT amMm.

# Mpuragai, 9Ki T 3HaEW Ha3BW MaTePUKIB | OKeaHiB.

OTOX MaTepukiB Ha 3emni Wictb: €Bpasisa, Agppuka, lMis-
HiYyHaAMepuka, NisaeHHaAmepuka, ABCTpanisa, AHTapKTua.
Cyxoain Ha 3emni NOAINSATb LWe W Ha YaCTUHWU CBITY, AKUX
TaKOX LWicTb: €Bpona, A3if, Adpuka, Amepunka, ABcTparnis,
AHTapKTMaa. 3BepHu yBary, WO ABi YaCTUHK CBITY - €Bpona
n A3id - po3MilleHi Ha ogHOMY MaTepuKky €EBpasis, a fBa
matepukn - TliBHiyHa Amepuka i [lliBgeHHa AmMepuka -
YTBOPKOKOTbL OfAHY 4YacTMHY CBITY - AMepuky. Hassu pelutu
MaTepPUKIB i YaCTUH CBITY 36iraroTbCcA.

Mwu xusemo B €Bponi, WO po3MillieHa Ha MaTepuKy €Bpasis.



Came rnobyc Aae HavinoBHiLLUE YSB/IEHHA NPO MicLepo3TaLLy-
BaHHA MaTepuKiB i OKeaHiB. Tak, Ha HbOMY MOXHa 6aunTn, ae
po3TalloBaHi TuUXuWid, ATNaHTUYHUIA, IHAINCLKNIA | TTiIBHIYHWIA
JTbOA0OBUTNIN OKeaHWN i AKI KOHTMHEHTU BOHW OMMBAKOTb.Kpim
TOro, Ha rnobyci nosHayeHo e 6e3nivy pi3HMX 0OEKTIB: MOpH,
PiYKM N 03epa, OCTPOBW, TOpPWU W PIBHUHKU, HaMbinbWi MmicTa
CBITY TOLLO.

* CXOXICTb | BIAMIHHICTb KapTu 3 rn1o6ycom

"nobyc - ue 06’emHa mofenb 3emsi, WO nepegae i hopmy.
A KapTa - ue 300pa>KeHHA 3eMHOT NMOBEPXHI Ha MIOLLMUHI.
KapTu, Tak camo fK i rnobycu, BUroToBAsAOTb 3 AOTPUMAH-
HAM MacwTaby. Yci 300paXKeHHs, WO € Ha rnobyci, MoXHa
3HaWTK | Ha KapTaxX. [0 TOro X 3 KapTaMu 3pyu4Hille npawto-
BaTW, HXX 3 rnobycamu, iX nerwie TpaHCNopTyBaTMw.

KapTn 6yBatoTb HaMpi3HOMaHITHILWI: KapTu CBITY, KapTu
MiBKY/lb, KapTW MaTepuKiB i OKeaHiB, KapTW KpalH, KapTu
obnacTteil, panoHiB, KapTn 3anoBigHWKIB, MICT TOLO.

3ibpaHHA KapT, WO MakTb CrifibHe NPU3HaYeHHs, Ha3uBa-
l0Tb @aT/acoM. Hanpuknag, mMaixe B KOXXHOro aBTomobinic-
Ta € arfiacu Aopir.

Ha npakTM4yHOMy 3aHATTI M1 ByaeMo 3HanomMmnTucs 3 gisny-
HOK KapToH YKpaiHM Ta (PIi3NYHOK KapTok CBITY. 3Hanau ui
KapTu Ha hop3auax Lboro nigpyvyHuKa h yBaXKHO PO3risHb IX.

Ha ¢i3nyHiin KapTi YkKpaiHu 6auumo, WO YKpaiHa Mae
BUXig [0 YopHOro i A30BCbKOro Mopie. Ha KapTi TakoX 306pa-
XeHo i nignucaHo KpumcbKi 4 KapnaTcbKi ropu, PiBHWUHMN,
farato pivyoK, BeNMKi MicTa Hawoi gepxasu. Hanbinbwumm
piykamu, WO TeyyTb TepuTopield YKpaiHu, € AHinpo, AHic-
Tep, MiBgeHHuN i 3axigHuin byr, CiBepcbkuin [loHeupb Ta iH.

Ha (isnyHii KapTi CBITY MOXHa MobaynTn mMaTepukn, okea-
HA W MOPSA, HanbIiNbLWi PivykK, ropu, PIBHWHW, BENUKI MicTa
CBITY 1 Lle 6e3niy iHWNX 06’EKTIB.

Migcymku

nobyc- o6’eMHa Kynscta MoAeslb, 3MEHLLEHA KOMis 3emM/1i 3 HAaHECEHVMM Ha
Hill 300paXKeHHAMMN. YCi 306paKeHHs1 BMKOHAHO 3 AOTPUMaHHSAM MacLUTaby.
leorpacpiuHa KapTa, abo mana, - 300paxeHHsT 3eM/li Y OKpeMUX TepUTopIii
3eMHOI NMOBEPXHI Ha M/IOWVHI. Ha KapTax TeXx BUTPMMaHO MacLuTao.
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Ao, CTopiHKa npupogogocnigHMKa

MpakTunyHe 3aHAT TA. O3HaliOMIEHHS 3 TNTOGYCOM i KapToto

3aBpaHHA 1. 3Hagu Ha KapTi CBiTy Ta rnobyci nonwcu, mepugiaHu, na-
paneni, ekBatop, NiBKy/li. 3Haikan, y AKii niBkyni - y MiBHIYHIA umn MNiBAEHHIN -
po3TalloBaHa Halla Aep)xasa YKpaiHa.

3aBaaHHA 2. 3Halian Ha kapTi CBITY i 106yCi MaTepukn i YaCTUHK CBITY.
3a 306paxeHHAMY Ha r106yci 3'ACyil, AKMI MaTepuk HabiNblWWi, a AKWiA -
HaliMeHLWWniA.

3aBpaHHA 3. 3Haigu Ha KapTi YkpaiHu reorpadivHi 06’ektn; Kpumcbki Ta
Kapnatceki ropu, pidky [Hinpo, YopHe i A30BCbke MOpe, O4HY 3 PiBHMH.
3aBpaHHA 4. YBaXHO pPO3I/ISHYBLUM KapTy YKpaiHu, BM3HAY, YOro B HaLuiii
Aepxasi Ginblie - rip, BOAOWM Y/ PIBHUH.

v CTopiHKa epyauTa

Kaptn niogn novyasiv BUrOTOBAATW Ki/lbKa TUCAY POKIB TOMY. 3BMYAWHO, BU-
rns4 nNeplimMx KapT i cnocib iX BUTOTOB/IEHHS BiAPI3HAKTLCS Bifg CydacHUX,
4yacTo KapTa icHyBasnia B 04HOMY ek3eMnsapi. MaTepianom Ans BUrOTOB/EH-
HS KapTu B Pi3Hi yacu cnyryBanivm 6epecta, CpibGHi Y BGPOH30BI MAACTUHKM,
TKaHMHa. HUHI y BEWKIlA KiSTbKOCTI KapTu BUTOTOBJIAIOTb Ha cneujiasibHuX goa-
6puKax i3 nanepy, KapToHy. Ta nepL HK BUTOTOBASATU OYAb-SKY KiSIbKICTb KO-
nin kapT, Tpeba BUroTOBMTMU Ty OAHY, 3 AKOT Le 6yayTb pobuTu.

€ Taka npoduecia - kaptorpadd. Jliogm uiei npocpecii y cBOiA pobOTi BMKO-
PUCTOBYIOTb MaTtepiasiv Bife03MoMOoK, hoTorpadyyBaHHs, LMGPOBI | TEKCTOBI
JaHi, pobnaTte BUi3AN Ha 06’ekTun. o6 ycniwHO npautoBatn KapTorpadgom,
Tpeba 6yTM CXWUNbHUM A0 KONITKOT npaLi, gka noTpebye yBaXHOCTi, nocuato-
YOCTi, aKypaTHOCTI.

[isHaTuca npo ictopito reorpadpiyHMX KapT MOXHa 3 LUikaBUX HayKOBO-
NONYASPHUX KHUT.

MepeBip CBOI 3HAHHA

. Fki € 306paxeHHs 3emM/i, MaTepPUKIB | YaCTUH CBITY?

. flke 3HauyeHHsA maclwTaby B CTBOPEHHI KapT?

. lLlo cninbHOro Ta YMm BiAPI3HATLCA r106YyC | kapTa?

. FKMMK Ko/bopaMu Ha KapTi no3HavalTb ropu, PiBHWMHKW, OKeaHu, MOopS,
piyukn?

5. 3Haiigmn Ha kapTi YKpaiHu micueBicTb, Y fKili TM npoxusBaewwl. Ha3swu ii reorpa-

diyHi 06’exTL.

6*. Cknagu po3nosigb Npo OAWH 3 06’EKTIB, HAHECEHUX Ha KapTy uu rnobyc, Ao

AKX TOBI BAa/10CA 34iNCHATY NoA0POX. MNoginncsa 3 ogHOKIaCHUKaMM CBOTMM

BPaXXeHHAMU Bif, L€l MaHAPIBKN.

A WN P



§28. PYXWN 3EMIJII. NMOPU POKY

O3HanoM/IeHHA 3 r106ycOM NPOAEMOHCTPYBano Tobi pyx
3emni HaBKO/O Ti oci. 3a3Ha4MMO, WO Len pyX BigdyBaeTbCs
MOCTIMHO | Mae NeBHI HacniaKW.

*Hacnigkun obepTaHHs 3eM/i HaBKO/O 1T OCi

Mpuragan, KON T NPODKAXKAELW Yy MallUHI NOB3 OYANH-
KW, AepeBa, TO 3[4aETbCA, HIOM pyXxaloTbCsA BOHU, a He TU. Lle
TOMYy, WO TW pyxaewcs pasom 3 aBTOMO6Ginem. Tak camo
NN He BiguyBalTb pyxy 3emni, 60 pyxalTbCs pasom
3 Helo.

[MOBHWMIN 06epT HABKO/IO CBOET OCI Halwla nnaHeTa 34iMCHIOE
3a 24 roanHu. Llen Bl,qplsoK 4acy Mae HasBy noba.

Mu 3BUKNM 4yTW | TOBOPUTHK, WO BpaHLi CoHue CXOAUTD,
a BBeuepi 3axoAauTb. Ty CTOPOHY HeboCXuny, e BOHO 3’AB-
NAETLCA BpaHLi, HasMBalwTb CX0A4oM. Bseuepi My 6aummo
CoHue BXe B iHWOMY MicLi —Ha
3axofi. TaM BOHO 3HWKaE 3 MonA
30py Ha gesknin yac. MNpote B fiil-

CHOCTi ue He CoHUe CXo4uTb
I 3axoanTb, a 3emns, obepra-
FOUMCb HABKOJIO BflIaCHOT OcCi, Mifg-
ctaBnde COHUH TO OAWH, TO
iIHWuin  6ik (man. 95). Tob6To
B NEBHUI nepiog pyxy 3emni
HaBKO/I0 CBOET OCI OAHY Ti YacTu-
Hy OCBITNHOOTL npomeHi CoHus,

a iIHWy - Hi. Ha ocBiTneHin

CoHUeM 4YacTuHI 3emni TpuBae

AE€Hb, a TUM 4YaCOM Ha MPOTUNEX- Man. 95. 3miHa AHA | HOYi
HOMY 60Li B Ll Yac Hiu. BMNPOAOBX 06U

*Q6epTaHHA 3emni HaBkono CoHuA

Ham 3ga€eTbca, Wo 3emMna 3a1MWAETbCA HEPYXOMOO, KOJU
CMOCTEPIraeEMo 3a Pyxom HebecHux Tin - CoHusa, Micaug,
3ipoK. Hacnpasgi X, AK 1 iHWI MJaHeTn, BOHa PYXaEeTbCA
HaBkono CoHuA no CcBOTA OpOITi, WO He MnepeTUHaETbCA



3 opbiTamn IHWMX nnaHeT. LLUBMAKICTb UBbOro pyxy carae
maike 30 Km/c. TobToO 3a 4ac, KOAM TW He mMocniwaryu
poouL aBa KPoKK, 3emnsa BcTurae «npontm» 30 km! Y 3emni
op6iTa Mae opmy eninca - BUTATHYTOro Kona (man. 96).

AK TW BXe 3HaEW, 4ac, 3a AKUIK Hawa nnaHeta pobuTtb
OAVH NOBHWIK 06epT HaBko/io COHUA, Ha3MBAETLCSH POKOM.
| TpuBae 3eMHUI pik 365,25 fobw.

Omxke, 3eMsia B KOCMOCI 3A4IMCHIOE BOAHOYAC ABa pyxu -
00epTaEeTbCA HABKOJIO CBOET OCi i HaBkoNo CoHUSA.

OcCKIiNbKN 3eMHa BiCb 3aBXAW HaxwuieHa B OAMH OiK, TO
COHAYHI NpPOMeHi najaoTb Ha 3emMnt0 Mif Pi3HUM KYTOM.
A Le 03Havae, Wo nig vyac pyxy 3emni HaBkono CoHuA npo-
TATOM POKY COHSYHI MPOMeHI HepiBHOMIPHO OCBITNOKOTH |
HarpisatoTb lMiBHIYHY Ta lNiBAeHHY niBKyni. Lie € NpUUYNHO
3MIHW Mip POKY.

Po3rnaHb mMantoHOK 96. Ty nobayunul, WO B YepBHI BiCb
3eM/li CBOEKD BepxXHbOK 4YacTUHOKW noxuneHa fo CoHud
i TMiBHIYHA NiBKYNs 3BepHEHa A0 HbOro. Y Leil Yac y Hac
NiTo. Y rpyfHi, HaBnaku, Bicb 3emni noxwuneHa Big CoHus
I MiBHIYHA NiBKYNSA, Ae po3TalloBaHa YkKpaiHa, 6inblW Bif-
fianeHa Big Hboro. ToMy HacTae 3mma.

Bina ekBatopa AeHb AOPIBHIOE HOYI | He BIigYYBaETLCA 3MI-
Ha nip poky.

BepeseHb

YepBeHb

i pyaeHb
BepeceHb

Man. 96. PiuHuii pyx 3emni HaBkono CoHuSA



Ha TMiBHIYHWMIA 1 T1iBAEHHWUIA MNONKOCKM COHAYHI MPOMEHI

NPOTArOM POKY MafarTb MOXWMI0, TOMY Tam 3aBXAW AyXe
xonogHo (iHkonwu Ttemnepatypa carae -80 °C). B3nmKy Ha
[MiBHIYHOMY nosnoci TpuBae HiY, a BNITKY COHUe He 3axo-
AnTb. TOOTO 3BMYAHOT And Tebe 3MiHM AHA | HOYI Ha MOoJto-
cax He 6yBsae. Hiy i eHb TyT TpMBaKOTb Maixe Mo MiBpoKy.

=

=

A WN P

MmacyMKu

3emnis oiHOYaCcHO 06epTaeTbCA HABKO0 CBOET OCi Ta HaBko10 CoHus. loba -
yac noBHOro obeptaHHA 3eMni HaBKOJ10 CBOET oci. [loba TpuBae 24 roanHu.
3aBaskn Haxusy oci obepTaHHsa 3eMni B oAWH GiK i pyxOBi Hawoi naaHeTu
HaBkos10 COHUS 3MIHIOIOTLCA MOPU POKY.

XKuBi icToTn Ha nnaHeTi 3emMna He BiguyBakwThb i 06epTaHHA HaBKO1O OCi,
TOMY LLO pyXalTbCA pPasoM 3 Helo.

CTOpiHKa npupoaoaocigHuKa

Y pi3Hi rognHn gHa COHLE He e No-pisHOMY OCBIT/IHOE Tisla Ha 3emsi, a il Ha-
rpiBa€ ix Tex HeogHakoBo. NepekoHalica B LbOMY Ha [OC/i4i, NPOBIBLWN A0OT0
COHAYHOro gHA. Tobi 3Hag06n1ATECSA 4 MOHETM, BapTicTio 25 koniiok. B 06ig,
Konn CoHue nocunae npsamMi NpoMeHi i 34aeTbCA po3TalloBaHUM MPSAMO Haj
ro/10BOK0, MOKNagn OgHY MOHETY Ha Ao6pe OCBIT/IEHOMY MicUj, a A4pyry TpuMaii
y TiHi. Yepes niBrognHu BisbMu 06MABI MOHETW B pyKy. Hackisibkv BiguyTHO €
Pi3HULA MK TENOM, ke NOLUMPIOETBLCH Ha PYKY Bif KOXHOI 3 MOHeT? locnif,
noBTOpU Yepes 3 rogyHn. BiNbLIOK UM MEHLLOK CTasia Pi3HULUA MK TEMIOM Y
Apyromy Bunagky? Um amiHmiocs postawyBaHHsa COHUA Ha He6I? Ak came?

CTopiHKa epyanTa

Haiigoswuii geHb y MiBHiuHil niBKyAi, a oTxe, i B YKpaiHi, - 22 uepsHa. Moro
Ha3nBalTb AHEM JTITHBOrO COHLECTOAHHA. Ticnia 22 yepBHA AeHb MOCTYNoBO
3MEHLUYETbLCA, a Hiv 36inblwyeTbCs. Tak TpuBae A0 22 rpygHsa. Liboro gHs y
Hac HagoBLUA HiY | HAMKOPOTLWNA AeHb. Lle AeHb 3MMOBOr0 COHLECTOSIHHS.
3 23 rpygHs Hi4 NOCTYMOBO 3MEHLUYETbCS, a AEeHb 36inblyeTbes, | 21 6e-
pesHsa X TpMBaniCTb CTAae OL4HAKOBOK - MO 12 roguH. 21 6epesHs - AeHb
BECHSIHOrO pPiBHOAEHHSA. € e AeHb OCIHHbOro piBHOAEHHSA. Lle 23 BepecHs.

MepeBip CBOI 3HAHHA

. Wlo Ha3uBaloTh: a) 4o6010; 6) pOKOM?

. Uomy feHb 3MIiHIOE HIY?

. MoscHu, yomy BigGYBa€ETLCA 3MiHa Nip POKY.

. Un icHye BiAMIHHICTb Y TPMBANOCTI AHSA | HOYI Ha TepuTopii YKpaiHu BNITKY

i y3umky?

. MosAcHN HepiBHOMIPHICTL PO3NOAi/ly COHAYHOrO CBiT/a i Tenna Ha MNoBepXHi

3emni NPOTAromM AHSA i POKY.
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§29. TPYHT, MO0 3HAYEHHSA. YTBOPEHHSA I'PYHTY

* 3HAYEHHSA TPYHTY

[DYHT - L He NnLLe YacTHa TBepaoT 060M0HKM 3eMai, no
AKIA MW XOAMMO, Ha AKii 3B0AMMO CBOI OyAMHKW. Lle e 1
KUTTEBO BaXK/MBA YaCTUHA 3€MHOI NOBepxHi. [PYHTOM Ha-
3MBaOThb BEPXHINA MYXKUIA POAKOYMIA Wap 3eMni, e pocTyTb
POCAVHN | >XXNBYTb TBapPUHMN.

X04 AKUMW 6 WiIbHUMK BUAABAINCA HaM OKPEMI AiNIAHKK
'PYHTY, MK MOro YaCTMHKaMu 3aBXAMW € MPOMIDXKKN, 3anoBHe-
Hi NoBITPAM 1 BOAOK. Lle Mae BaXKnvBe 3HAYEHHS LN1A XKMUB-
NEHHSA POC/VH, AWXaHHA TBapuUH - MeLUKaHuiB rpyHTY. 3a-
BAAKW HAABHOCTI Yy TPYHTI MOXWMBHWUX PEYOBUH |1 BOSIOTU
POCTYTb | PO3BMBAKOTHLCA POCAUHWU. POCNNH NOTAa0TL TBAPUHU
I niogmHa. OTxKe, Bif I'PYHTY 3a/1eXUTb ICHYBaHHA | POCNUH,
| TBAPUH, | NHOAMHWN.

» CKnag rpyHty

3a [0MOMOro eKCrnepuMeHTY | ChoCTepeXeHHA MOXKHa
AOCNIANTU CKNnag rpyHTy.

,EI,ocnl,clI 1. Fpyaky rpyHTY KNagyTe Ha AHO XIMIYHOTO
CTakaHa i WBWAKO 3anoBHIOKOTbL MOro A0 MOMOBUHU BOAOKD
(man. 102, 1). CnocTepiraloTb, K 3 IPYHTY BUAINAKOTbCA
nyxupyi rasy. Lle Bupginserbcsa nosiTpsa, 60 nycroTtu, y
AKMX BOHO MepebyBasio, 3anoBHKOE Boga. OTXe, y cknafi
IPYHTY € NoBITpA.

flocnig 2.TpyHT NpoXaprowTb Y BifKPUTIA MeTanesii
MNOCYAWHI | TPMMalTb HaL Het XONOAHWA CKAAHWUIA un
nopLensHoBuin npegmMet. Yepes feAKUM Yac Ha UbOMY Mpes-
MeTI 3’ABNATbCA Kpanni Boau. Lle goBoauTb, WO Yy CKnagi
'PYHTY € BOAa.

[ocnig 3. lNicna BunapoByBaHHSA BOAU I'PYHT MPOLOBXY-
I0Tb MpoxaptoBaty (man. 102, 2) i cnocTepiralTb, AK 3’8B-
NAETLCA NErkui AUMOK i cneuu@iyHnin 3anax. Lle Buropae
rymyc rpyHty. 'ymycom, abo neperHoem, HasuBalTb Opra-
HIYHI PEYOBMHWN TPYHTY, LIO YTBOPHOKOTLCA 3 BigMEPAUX pe-
LUTOK OpraHi3MiB 3aBASAKM THUTTIO. [1icna 3HUKHEHHSA AWM-
Ky 1 3anaxy npo)aproBaHHA MOXHa MPUNUHUTKU, OCKIIbKK



Man. 102. BusHa4deHHs1 ckiagy IpyHTY

rymycy B rpyHTi He 3anuwmnocsa. OTXe, y CKnagi rpyHty €
OpraHiyHi pe4yoBuHMN.

[ocnipg 4. Teepanin 3anuLWLOK, WO YTBOPUBCA MIiCAsA MNpo-
XaproBaHHA TPYHTY, BMCUNAKOTb Y CKASAHKY 3 BOLOK | pe-
TeNbHO MepemilWlyoTb. YTBOPEHIN KanaMyTHI pianHi faTb
BigctoAaTuca. lMig vyac BiACTOHOBAHHSA CMOCTepiratoTb, AK Mi-
COK OCiflae Ha [HO CK/JIAHKW, a BOAA NIMLLAETLCA Le MYTHOI
Bifl YaCTOYOK rIMHKN. Yepes fedAKnNin yac nicns BiACTOOBAHHS
BMICT CK/IAHKWN PO3L4ININTLCA HA TPU LWapu: BHU3Y Oyae Baxc-
KW NICOK, NocepeauHi - KanaMyTHUI Wwap i3 3aBUCINX Yac-
TOYOK T/IMHK, a 3BepXy - npo3opuii wap soau (man. 102, 3).
Llein nocnig AoBOAUTL, WO Yy CKNagi 'PYHTY € MiCOK i rNuHa.

fdocnig 5. MN’atb-cim Kpanenb Npo3opol pignHM 3 Aochi-

Ay 4 HaHOCATb Ha CKMo, AKe Tpu-
MaloTb Haf NOAYyM’aM CNUPTIBKM,
LOKWN BCA BOAa Bunapyertbea. [ic-
NA BUMaprOBaHHA BOAM Ha CKAi
3annmwmnTbea 6ina nnama. Lie He-
OpraHiyHi pe4oBMHU, L0 BXO4UN
[0 CKnagy rpyHTy.

OTxe, IPpyHT - LUe npupogHa
CyMiLl, 0O CKnafy SIKOT BXOAATbH
rymyc, micok, rimHa, soga 3 pos-

YAHEHUMMW B HIN HeOopraHiyHUMu
peyosuHamu, nosiTpsa (man. 103). Man. 103. CknafoBi FpyHTy
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* YTBOPEHHA IPYHTY

[PYHT YTBOPHOETLCA 3 HEOPTaHiUHMX Ta OpraHiyHNX peyo-
BUH. HeopraHiyHi peyoBUHU I'PYHTY € HaC/MiAKOM pPYyiHYBaH-
HA TIPCbKUX Mopig. 3 TakMX PeyvyoBMH Y IPYHTI HailbinbLie
MICKY 1 TINHWN.

[PYHT MOCTIAHO MOMOBHIOETLCA OPraHiuHUMN PeyoBUHa-
MU, WO Ha3MBaKTbCA NeperHoem, abo rymycom. Ak came?
LLLOpOKY Yy BeNuKiin KiNbKOCTI BigMuUpatoTb OAHOPIYHI poc-
NMHW, onafae NACTSA [epeB, TMHYTb TBapuUHU. Yepes neBHUA
yac GaKTepil Ta iHWI OopraHiaMn NepeTBOPKOIOTL IX Ha nepe-
rHi, abo rymyc. LLLo 6inblie MeperHow y rpyHTi, TO BiH
POAHYILLNIA.

Y Pi3HUX IPpyHTaxX MICTUTHLCA Pi3HA KifIbKICTb OpraHivyHmnX
| HeopraHiyHMX peyvyoBuH. Haibifnblie MeperHo MiCTUTbCA
y I'PyHTax nif Ha3Bol 4YOpHO3eMu. TOOTO Le I'PYHTN 3 BUCO-
KOK pPOJOYICTIO. YKpaiHa HaneXxuTb [0 HebaraTboX KpaiH
CBiTY, 6araTmx Ha YOPHO3EMMU.

ToBLMHA Wapy 'PYHTY HeBeNMKa - Bif KiJIbKOX caHTUMe-
TPIB [0 KifIbKOX MeTpiB, afe 1Moro yTBOPeHHs MnoTpebye Haj-
3BMYainHO Garato 4acy. COTHiI pOKiB TpMBAE YTBOPEHHS Ha
3eMni Wwapy rpyHTY 3aBTOBLIKKN 1 cm!

Migcymkm

=

I'DYHT - BEpXHili NyXKuii poaroumnii lWap 3emi, fie POCTyTb POC/IMHU | XUBYTb
TBapPWHW.

l'ymyc, abo neperHiil, - opraHiyHa ckiagoBa IpyHTy.

Micok, rnvHa, NoBiTps, BoAa - HeopraHidyHa ckianosa IpyHTY.

I'PYHT XWTTEBO HEOBXIAHWUIA Ha Hawwiii nnaHerTi.

UopHO3eMHI 'PyHTU - NpUpPOAHE GaraTcTBO YKpaiHu.

=SS0 X

CTopiHKa epyauTa

KpimMm YopHO3€eMmiB, iCHYIOTb i iHWI FPYHTX, 30KpEMA KalUTaHOBI Ta COJIOHYaKo-
Bi. KawTaHoBMMY I'PYHTM HasBa/M Tak 3a iXHili KOPUYHEBUIA KoNip. 3arasiom
BOHW 3[aTHi 3ab6e3neyyBat pPOCAUHU MOXMBHUMU pedyoBUHaMW. Ane yepes
Te, L0 BOHW po3TalloBaHi B NOCYLUIMBUX paiioHax, 6e3 40AaTKOBOro 3B0J10-
XXEHHS (NOSIMBY) BMCOKMX YpOXaiB 3ibpaT Ha HUX He BAAETLCS.

MpO COMOHYAKOBI I'PYHTU TaKOX FOBOPUTb IXHA Has3Ba. B HuX migBuweHwni
BMICT coneii. He Bcim pocnuHam ue fo Bnogo6u. ToMy Ha Takumx rpyHTax
POC/MHHICTb BifgHIWa, HDK Ha YOopHO3eMax.



MepeBip CBOI 3HAHHA

1. o Take I'pyHT i i3 4yoro BiH cknagaeTbcA?

2. Sl yTBOPKOETLCA I'PYHT?

3. Akumun gocnigamu MoXHa BU3HAUYUTU CKag rpyHTY? AkMMn Metogdamu chnif
ONA Lboro ckopucrartmuca?

4* Cxnau nnaH po3nosifi Npo 3Ha4YeHHSA r'pyHTY.

§ 30. B/IACTVBOCTI IPYHTY, AOrn4aa 3A rPYHTOM

*HAKi BNaCTUBOCTI MatOTb Pi3HI FPYHTH

OCHOBHa BfacTMBICTb FPYHTY —poO-
AdicTb. Mig pOAHOYICTIO FPYHTY pPOo3y-
MIlOTb MOro 34aTHICTb 3abe3neyyBaTy
POCNHN MO>KUBHUMU peyoBUHaMK, ne-
peBaXKHO opraHiyHummn. Haibinbwe no-
XWUBHUX PEYOBUH MICTUTLCA B FyMYyCi -
OpraHivyHiin CKIafjoBil YaCTUHI T'PYHTY.
Ha poftwoumx rpyHTax 36mparoTb BUCOKI
BpOXai  Ci/IbCbKOrocnojapcbknx poc-
NIH, 3 AKWUX BUTOTOBAAKOTbL NPOAYKTU
XapuyBaHHA Ans NANHU abo AKi € Kop-
MOM A1 TBapuH.
[DYHTU Bifpi3HAOTLCA BMICTOM
TBEPAUX PEeYOBUH - TyMycCy, MicCKy,
MAHW.  ToOMy BaCTUBOCTI [PYHTIB
Kpalle po3rniagatn 3anexHo Bif TXHbO-
ro cknagy. Ymm 6Ginblie B rpyHTI rymy-
cy, TMM BiH poawyiwnii. OCKiNbKK
B YOpHO3eMax rymycy Hanbifblie, TO N POAKOYICTb TaKuUX
'PYHTIB HaiBuwa. CBOKO Ha3By Ui I'PYHTU Ofep>Kanun 4yepes
iIX TemHe 3abapBneHHa (man. 104). Ha Burnag 4YopHo-
3eMU TPYyLKYBaTO-3epHUCTI, B HUX [06pe MPOHMKaKTb BOAA
I noBiTpSA.
[PYHTN XapaKTepusyloTbCsA Takol (hisUYHOK BnacTUBic-
T, AK KONip. Y YOPHO3eMiB BiH YOPHUIA, Y MillaHUX I'PYH-
TiB CipyBaTO-)XOBTUI, Y TNIMHUCTUX - XOBTUIA.
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Y cknagfi niwaHux rpyHTIB, AK CBIUMTb TXHA Ha3Ba, ne-
peBaxkae nicok. OCo6MBICTIO NillaHUX I'PYHTIB € Te, WO BoAA
NIerkKo NpoxXoAuMTb KPi3b TaKul 'pyHT, TOOGTO He 3aTpuUMy-
€ETbCA Y BEPXHbOMY MOro Lwapi. Yepes Le KOPeHAM POCIUH
He BMCTayae BOMOrK. HaBiTb Nicna CMNbHUX AOLWLIB MillaHWiA
FPYHT WBUAKO BucUXae. N'ymycy B NillaHUX FPyHTax 3HAYHO
MeHLUe, HDK Y YOpPHO3eMax, TOMY BOHWU MaOpOAHoYi.

(MUHUCTI TPYHTMW, HaBnNaku, matoTb AOCTaTHIA 3anac no-
YXVMBHUMX PeyoBMH. Ae 3BONI0XKeHa AOLLEM TIHA 31iN1KE CKNa-
[0BI I'PYHTY, BIf YOro BiH CTa€ WifibHUM. [JexTo 3 BaC Mas 3mMory
B LibOMY MepecBigunTUCH, AKLLO 3aiiMaBCs NiNJEHHAM 3 [JIHW.
Taki BUpobK He po3cuxaroTbes, 60 Micnd BUCUXaHHA BOAW Yac-
TUHUW TAINHA MILHO TPUMAKOTLCA OfHa OAHOI. AKLLO LA BNaCTK-
BICTb MIMHM LiHHA B TOHYapCTBi A1 BUrOTOB/IEHHSA T/IMHAHOIO
nocyay, TO rpyHTam BOHa He Ha KOpUCTb. [icns gowy ranHUCTI
'PYHTW, Ha BIAMIHY Bif NiWaHNX, COXHYTb MOBIIbHO, HA HWUX
HafO0Bro NINLWIATLCA KaloXi, WO NOripwye HaaXo4KeHHsA [0
'PYHTY NOBITPA, YTPYAHIOE 0O6POBITOK I'PYHTY.

e Jornag 3a’YpyHTOM

PoAtoYiCTb TPYHTY 3aN1€XUTb He NuLLe Bif BMICTY B HbOMY
rymycy, a W Bif HasiBHOCTI [OCTaTHbOT Ki/lbKOCTi BOJOIMW.
[MOACHIOETLCA Le TUM, WO KOPEeHi POCIUH BOMPaOTb MOXUB-
Hi peyoBMHW Nuwe B pPO3YMHEHOMY BUrAAAi. bifbwicTb
TEPUTOPIA YKpaiHN OfepXYloTb HeobXigHY [PYyHTY BOLY
y BUTNA4I CHiry Ta gowy. Tobi, MabyTb, BiZOMO, L0 LbOro
OyBa€ HefoCTaTHbO, 0c06/MBO B Kpumy, niBaeHHUX obnac-
TAX - XepcoHcbKid, OpecbKi, MwukonaiscbKii. Tomy TyT
aornan 3a rpyHToMm nepegbadae nonus pocnvH (man. 105).

Man. 105. 3pollyBasibHa cuctema



MOXXMBICTb BiIbHOIO HaAXOAXKEHHS MOBITPA [0 KOPEeHiB
POCMIMH TaKOX MO3Ha4YaeTbCAd Ha POAHYOCTI rpyHTY. LLL06
36epertv BOMIOTY | HACUTUTWU TPYHT NOBITPAM, KOro Mi3HO
BOCEHW YN PaHO HaBeCHI OptoTb abo MepeKonykTb, a Mif 4ac
POCTY POC/IMH PO3NYLWYHOTh | 3HULWYOTL Oyp’aHKM. OcobmBo
BaXX/IMBO POOUTU PO3NYyLUYBaHHA MICNA AOLWY YX MOSIMBAHHS,
LLl06 3anobirT YTBOPEHHIO Kipku, sika NnepeLlKo/pkae noTpa-
NASHHIO NOBITPA Y FPYHT i NPUCKOPIOE BMNAapOBYBaHHSA BOAMW.

Pi3HI pocnnHu BOMparoTb i3 FPYHTY HeOAHaKOBY Ki/bKiCTb
MOXUBHUX PeyOoBUH. ToMy A/18 36epeXKeHHsT POAKYOCTI I'PyHTY
MOCIBN Pi3HWUX POCNMH Ha OAHIN AINAHLI YeprytoTb, a we nig-
XXMBMIOKOTL, BUKOPUCTOBYKOUM fobpumea (Man. 106). Ha npwuca-
ANOHUX [iNAHKaxX 3 L€t METOK BMKOPWUCTOBYIOTb MOMi.

3a/1eXXHO Bif TOro, AKi NOXWBHI PEYOBUHU BXOAATL [0 CK/a-
[y [obpvBa, PO3pi3HAOTL OpraHiyHi Ta HeopraHivHi gobpuBsa.
[0 opraHiyHMX [O06pMB HaneXartb [Hi, NTawuHUA nocnig,
TOopdp. Y rpyHTI Nig BNAMBOM 6aKTepii BOHW MepeTBOPHOOTLCH
Ha rymyc, abo nepertiin. HeopraHiuHi goopusa y BeUKIN Kinb-
KOCTi BMPO6MA0TL Ha 3aBOfAax MiHepasbHUX [OOPKB.

Y TenANYHMUX rocnogapcTsax POC/AVHW 4acTO BUPOLLYIOTb
6e3 rpyHTy. 5K Take MOX/MBO? [PYHT 3aMiHIOIOTh LlebeHeM,
nmickom 1 rpasiem (4nd 3akpinieHHA KOPeHiB pPOC/uH).
LLiMMHM MiIXK HAMM 3aMOBHIOKOTL BOAHUM PO3YMHOM MOXKUB-
HUX PEYOBUH, HEOOXIAHUX ANA XWUBNEHHA pocnuH. [Mpauis-
HUKN Tennauub CTeXaTb 3a TUM, W06 MOXWUBHUX PEYOBUH
3aBXau 6yno Bgoctasib. BoHM TaKoX CTBOPKOKOTHL CMPUATAMBI
YMOBW LWWOA0 OCBIT/IEHHA | Tenna. PocivHU [obpe poCTyTb,
[al0Tb BMCOKI BpoXKal, AKi 36MparoTb MO KilbKa pasiB Ha pik.
Y3UMKy B mMarasmHax npofarTb CBIXI MOMILOPW i OripKu,
BUPOLLEHI NMepeBaKHO TaKUM CMoco6om.

Man. 106. Bugy o6puB, SKUMU NiSKMBAIOKOTE POCNHU

Tiya
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[MigBULLEHHIO POAHOYOCTI IPYH-

TY CnpualoTb | AesKi noro mewl-

KaHUi, fK-OT [OLWO0Bi 4YepB’aAKM.

BoHM npoknagawTb Yy T[PYHTI

X04u, NPOnycKar4u Noro i pewT-

KW BigMepanX POCNNH 4Yepes CBill

KULWEYHUK. 3aBAAKN LUbOMY IPYHT

MOMOBHIETLCA OpraHiyHUMN pe-

4YoBMHaMKM, CTae OinbW Wwna-

Man. 107. JowoBi YepB'saku pnUctnm, B HbOTo Kpauie MPOHN-
CMpUAIOTL NiABULLEHHIO Kae Boga i nosiTpa (man. 107).
POAt0HOCTI TPYHTY Mam’aTakTe Npo Ue i He 3Hu-

WyATe KOPUCHUX ANA  MBOT NMPMPOAM OpraHi3Mis - [OLLO-
BMX YepB’aKiB.

Miacymku

PoptodicTb I'pyHTY - Le Moro 34aTHICTb 3abe3nevyBaTi POCANHU NOXUBHUMM
peyoBMHamu. BoHa 3asexutb Bif BMICTY B HbOMY MOXWBHUX PEYOBUH,
HasIBHOCTI [OCTaTHbOI KiJIbKOCTi BOAM A MOBITPSI.

UopHoseMu, nilaHi i IIMHUCTI IPYyHTW BiAPI3HAIOTECA MK COBO0I0 3a CKNafoMm.
Lle no3HayaeTbCA Ha POAKYOCTI, 34aTHOCTI yTpUMyBaTW BOAY, KONbOPI I'PYHTIB.
Jornag 3a rpyHTom nepegbayae po3nyLlyBaHHSA, NOUB, BHECEHHA NOXUBHUX
pPEeyYoBUH Yy BUrNALI OpraHiyHMUX i HeopraHiyHMxX 0o6puUB.

CTopiHKa npupoaoaoc/iigHnNKa

BukoHalh 3aBpaHHA. 3’'Acyii, Ak gobpusBa BMAMBAKOTL Ha PICT i pO3BU-
TOK pOCAvH. Ana uboro To6i 3Haf0619TbCA 3aBYACHO BUPOLLEHI Y ABOX NO-
CyAuHax 3 r'pyHTOM MOOfAi POC/AWHW KBACOAi, TBepha 4v pigka noxunsHa
cymiw gobpwuB, Aki NpodarTb y marasmHax, abo Cyxuii nTawunHuii nocnig,.

Lia 1. Po3baB NOXWBHY CyMill BOAOK, SK 3a3HAYEHO Ha eTUKeTLi, 4u
3pobu BUTSKKY i3 NTawmHoro nocnigy. Ans uboro 5 r cyxoro nrawivHOro
nocnigy 3anuii 1 1 Bogu i NnocTtae y Tensie micue Ha 7-10 gHis. MNepeg nig-
XWUBMEHHAM POC/IVH CyMiW yABiYi po36as BOAOHO.

Lia 2. Y KOXHin nocyauHi 3anmw no 4-5 npn6sM3HO 04HaKOBUX MOMOANX
POC/INH KBaCcOi. B 0gHIN NoCyauHi NigXXUBW I'PYHT NPUTOTOBAHO CYMILLILLIO,
B IHWIM - He NimKNBIONA.

[isa 3. MNonueain pocAnHM 04HOYACHO OLHAKOBOK KiSIbKICTIO BOAM Ta po3ny-
LIyiA FPYHT.

Lia 4. Beon WoAEHHI CNOCTEPEXEHHS 3a POCTOM POC/NH B 060X nocyau-
Hax, DiKCYy NOMIYEHi 3MiHW, MOpPIBHION iX. 3p06U BUMCHOBKM NpO BNAUB A0O-
OpVB Ha piCT POC/VH.



Man. 108. Konu pocnmHamMm He BUCTayae NOXMBHUX PEYOBWUH, BOHU XBOPIOTb

CTopiHKa epyauTa

[N XNBNEHHSA POCNUH Y HAGINbLUIA KiSIbKOCTI NOTPIGHI pe4yoBUHK, A0 CKNa-
Ay AKNX BXogATb XiMiyHi enemeHTn Kaniin, ®occop i HitporeH. Tomy 3aBoan
BMPO6ASATL KaniiiHi, octopHi Ta a3oTHi (MICTATb XiMiYHUIA enemeHT Hitpo-
reH) pobpusa.

Mpo HecTauyy B I'pyHTi AKOroCcb NOTPIGHOro poc/anHaM XiMIYHOro efleMeHTa
cBigyaTtb MeBHi 3MiHM B IXHbOMY 30BHILLHbOMY Burnagi (man. 108).
Hanpuknag, 3a HecTaui B I'pyHTi Kanito MCTKU cnovaTKy CTalTb XXOBTO-OpPOH-
30BUMM, BUPOCTalOTh BifiblLe 3BUYANHUX PO3MIPIB, 3MIHIOIOTb OPMY Ha rog-
poBaHy (cknagyacty). BepxiBku rinok Ta kpai IMCTKIB 3acuxaloTb. 3a HecTaui
y I'pyHTi ®ocdopy /INCTKMU B POC/IUH CTalTh (PiOSIETOBUMM YA NMypPNypPOBUMM.
AKL0 He BUCTavae B r'pyHTI HiTporeHy, y poc/ivH NpUNUHAETLCA PICT NaroHis,
JINCTKN cTalTb 6Nif0-3eNeHnMM, i3 YacoM XOBTilOTb, KBITKM OCUNAOTLCA Lie
[0 UBIiTIHHA. HagmipHa KinbkicTb HiTporeHy, HaBnaku, CTUMYIOE aKTUBHWIA
piCT naroHis, ToA4j AK UBITIHHA | NJIOAO0HOLIEHHS 3HUXYIOTLCS.

MepeBip CBOI 3HAHHA

1. Aki BNacTMBOCTI MawTb rpPyHTU? Hasegu npuknagn rpyHTiB 3 Pi3HUMM
B/1ACTUBOCTAMM,

2. o Take poaloYicTb I'pyHTY?

3. Aki ymoBU HeOOXiAHI 415 3ab6e3nevyeHHs BUCOKOT pOAKYOCTI I'PYHTY?

4*. Cknagm po3nosigb npo Te, K TM PO3yMi€ELl BUCNIB «3eM/ - roAyBasibHULA».

3anvwm cBOK PO3NOoBifb Y 30LUMT.

JOonomMoxyTb fOoPOCHI

Y [OpOCAMX poAWYIB Y/ 3HANOMUX, SKI BUPOLLYKTb KiMHaTHI poCiuHKU abo
MalTb npucagubHy AiNAHKY, MOLUiKaBCA, K BOHM AOIMA4al0Tb 3a I'PYHTOM,
i 3aNpOMNOHY#1 iM CBOIO AONOMOTY.



Monpautoiite B rpynax

MigroTyiiTe MiHI-MpoOeKT Ha TeMy «[lpodiecia gow,oBoro Yyeps’'ska». KopucTty-
HOUNCH OOBIAKOBMMM BUAAHHAMU 3 NPUPOAO3HABCTBA, A00epiTh iHdhopmaLlito
npo Te, AK AOLWOBUI YepB'aK NigBULLYE POAKYICTb IPYHTY, SIKE LUe Ma€ 3Ha-
YEeHHS A9 POCAVH | TIOANHN.

8§31. TMMOBITPA

Hawa 3emnsa oToyeHa noBiTPAM, LLO oropTae il CyLi/ibHO
000/I0HKOI. 3aBAAKM CUJI 3eMHOM0 TSHKIHHA NOBITPA He BiA-
NiTae y KOCMIYHUI MNPOCTip, a YTPUMYETLCA 6ind noBepxHi
3emni. 3 ycix nnaHet COHAYHOI cUCTeMM nnwe 3eMns Mae
NOBITPAHY 000/MI0HKY, SIKY Ha3nBatOTb aTMOCKHEPOIO.

» CKknag nositps

n Mpuragaii: CcKopucTaBwMKCb MantoHKoM 109, npura-
fan, 3 AKUX PevyoBUH CKIafaeTbCA MOBITPSA, SAKUN TXHIN
BMICT Yy MOBITpi Ta AKi BNacTUBOCTI Mae
LS NPMPOAHa CYMilLLl.

AK nokasaHo Ha MantoHKy 109, y no-
BITPI Hambinbwe a3oTy. Voro Bukopuc-
TOBYIOTb Ha [00YyBaHHA HOBMX PEYOBWH,
X04a B MEHLUIM KiIbKOCTi, HI>XXK KUCEHb.

[pyre micue 3a BMICTOM Yy MOBITI
HaneXuTb KACHIO. Lle ras 6e3 Konbopy i
3anaxy. HaaBHICTb KWUCHIO B MOBITPI -
OYy>Xe BaX/uea ymoBa [A1a MPOLECIB
OVXaHHSA, TOPIHHA 1 THUTTA. KuceHb
BMKOPUCTOBYKOTb ANA  CMantoBaHHA
PEYOBMH 3 METOK Oflep>KaHHs CBiTNa Ta
Tenna, Ha J00yBaHHSA IHWWX PEYOBUH.

Y nNOBITpI € LWe BYIrNeKUcnnin ras.
BiH yTBOPIOETLCA BHACMILOK THUTTSA, TOPIHHA, MO0 BUAUXA-
HOTb XWBI ICTOTMW.

LLlogo HasaBHOCTI BOAM Y CKagi NOBITPSA TWU NepeKoHaeLl-
CA CaMOCTINHO, BMKOHaBLUW BAOMA 3aBfaHHA CTOPIHKM Npu-
pofoAocnigHMNKa.

KnceHb
Byrnekuncnuii ras
IHWI rasm

Man. 109. Cknap
noBsiTps



» BnactusocTi nosiTpsa

[MoBITPA He Mae Hi 3anaxy, Hi cMaky, Hi Konbopy. To6To
Oro HEMOX/IMBO MO6GAYUTK, 3aTe MOXHA BIiA4yTW, Hanpu-
Knag 3 nogmxom BiTpy. B iCHyBaHHI MOBITPA MOXHa nepe-
KoHaTuca Ha gocnigax.

[ocnipg 1 Cnpobyil CTUCHYTU 3 OOKIB LLINLHO 3aKPUTY
M1aCTMacoBY MOPOXKHIO MAAWKY TakK, Wo6 Ti 60KN AOTOPKHY-
nuce. Y Tebe Hivoro He Buinge. Lle Tomy, Wo nnaswka nuwe
30A€ETbCA MOPOXXHbLOK, a HacnpasAii BOHa 3anoBHEHa MOBI-
TPAM, fKe 3aBaXKae CTUCHeHHI. Crpobyin 3pobuTn Te came
3 BIAKPUTOI MALWKOK i MOSACHU, WO Bigdynocs.

[MoBiTpA AyXe nerke, TOMY HanNOBHEHI HUM KY/ibKU He
nafaroTb AO40NY KaMiHUEM, a MaBHO KPYXNAKTb | OnycKa-
IOTbCSA Ha 3eMJIIO.

[MoBiTpA nerwe 3a BOAY, TOMY HamoBHEHI HWUM pPATIBHI
KONa, >XWNeTn TOWO0 HIKOMN He TOHYTb. [MOoBITPA NoraHo pos-
YMHAETbLCA Yy BOAl. Lii (Di3nyHi BNacTMBOCTI NOBITPSA MOXHa
NMPOAEMOHCTPYBATK 3a AOMOMOroH OCify.

flocnig 2. Y npo3opy NOCyauHY 3aHypuMO MiBNITPOBY
nnacTtmacoBy nnsAwKky. Boga CTpiMKO 3axoguMtume B MAAL-
Ky, a nyxupui nositpa BUXoAUTUMYTb 3 Hei (man. 110).

PO34YMHHICTb MOBITPA Y BOAI 30iNbLWIYETHCA Mif Yac 0X0sio-
[)KEeHHA | 3MEHLUYETLCA Mif Yyac HarpiBaHHA. Y LbOMY MOXHa
rnepekoHaTnCa Ha Jochifi.

fdocnig 3. BisbMeMO CTakaH X0/04HOT BOAOMPOBIAHOT
abo KO/0AA3HOT BOAM | MOCTaBMMO WOro Ha [AesAKWid uac
y KiMHaTi. baxaHO BMMIpATM Temnepatypy BOAM | MOBITpS,
abu nepecsBiguMTMCA, WO Temnepatypa MOBITPA BULLA, HIX

Man. 110. Boga BUTICHSAIE NOBITPSA i3 M/IALLKA
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Man. 112. focnifg
3 BUISIB/IEHHS
3[aTHOCTI MoBITpS
npoBOAUTY TEMJ10

Boan. [Mpoige HebaraTo 4yacy M Ha BHY-
TPIWHIX CTIHKaxX CTakaHa MOYHYyTb 3’AB-
NATUCA NyXupui NoBiTpS.

[MoBiTPSA - MOraHuit NPOBIAHMK Tenna.
[MepekoHaTUCs B TaKii BNacTUBOCTI MOBI-
TPA MOXHa 3a [0NOMOroK Aocnijy.

focnig 4. BisbMeM0O ABi CKNsiHI 6aH-
Kn mictkictio 0,5 n. OgHy noctaBMMO Ha
3ani3Hy cyuifibHY nigctasky (man. 112, a),
IHWY nigBicMMo A0 NabopaTopHOro LwTa-
TMBa, AK MOKa3aHO Ha ManHKy 112, 6.
O6uasi 6aHKM 0OAHOYACHO HaMOBHUMO
rapsayor BOAOH O,EI,HaKOBO'I' Temnepartypu.
Uepe3s 15-20 xB nomMipsaemo Temneparypy
BOAM B 000X 6aHKax. Y Apyrii 6aHuUi Bojda
MeHLLle BUX0/0na.

BaknnBo XiMiYHOK BMacTMBICTIO MO-
BITPA € 34aTHICTb NigTpumysaTu ro-

piHHA. BOHa 3yMOB/ieHa HasABHICTIO B HbOMY KUCHIO.

[MoBITPA Becb 4ac nepemillyeThbCd, pyxaeTbca. [lepemi-
LLleHHA NOBITPAHUX Mac 3yMOB/IOE MOABY BITPY. Yacom ame
MPUEMHMIA NereHbKWin BiTepelb, a iHOAI OyBalOTb yparaHu,
KO/W WBMAKICTL BITPY gocarae 150 km/rog (man. 111).

Man. 111. PyiiHiBHa ais BiTpy



* 3HayeHHA NoBiTpA

LLlo6 pobysatn meTanu, OTPMMYBATU €NIEKTPOEHEPTito Ha Te-
MIOBUX €NeKTPOCTaHLifaX, NPUBOAUTU B PyX aBTOMOOGINI TOLLO,
HeoOXxifHe MOBITPA. Bennke 3HayeHHA Mae i Taka BNacTUBICTb
MoBITPA, AK 34aTHICTb MoraHo nposoautu Ternno. Came Tomy
y BiKHax po6nsTb MOABIVHI, & B Cy4yaCHMX HaBiTb MOTPIiHI
LUMOKM, MPOMDKKN MIX SKUMW 3aNOBHEHI NOBITPAM.

AK BIAOMO, 3MiHa AHA | HOYI Ha naaHeTax CymnpOBOMKYETb-
CA 3HaYHUMM 3MiHaMK Temnepatypu. Ha 3emni pisHUUA MiIX
[EHHOKO | HIYHOK TemmepaTypamy Habarato MeHLla, HiX Ha
IHWKUX nnaHeTtax. Lle Tomy, WO CUIbHUM KONMBAHHAM [LEHHOI
Ta HIYHOT TeMMepaTypu MepeLLKoXae MoBiTpS.

A Bif 4oro uwle 3axuuwae nosiTpsHa 060/10HKa 3em/t0?
Y COHAYHIN cucTemi HebGeCHi Tina MOCTIAHO pPyXakTbCs.
TpannseTbcs, WO AesKi Mani HebecHi Tina HabnmxarwTbCs
[0 3em/i i nocTae 3arpo3sa IXHbOro 3iTKHEHHA 3 HALWOK nna-
HeToto. OfHaK OiNbWICTb 3 HUX 3ropae B i1 NOBITPAHINA 060-
NOHLi, He goniTatoum Ao noeepxHi 3emni. Mpuragain meteop-
Hi fgoLli-3openagu.

BiTpuabHI YOBHW pyXaloTbCA 3aBASAKM MNOBITPHO, a TOYHI-
e 3aBAAKW WOro nepemilleHHIO, SIKe Has3uBalTb BITPOM.
MapawyTy naaBHO CNyCKalTbCA Ha 3eM/II0 TaKOoX 3aBAAKU
nosiTpto. JliogM 34aBHA HaBUMNMCA BUKOPUCTOBYBATU CUNY
BiTpY (man. 113).

Mwu BXe po3rnaganv 3HauyeHHA MOBITPA 4NA MOLINPEHHSA
3BYKY. Y 6€3n0BITPAHOMY MPOCTOPi BiH He MOLWMPHETLCA.

Man. 113. BitpunbHuk (1), BiTpsK (2), BiTpoBa enekrpoctaHuis (3)
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| HallronoBHiLWe, 6e3 NOBITPA OY/1I0 6 HEMOX/IUBUM XXUTTS

Ha 3emni. HAM AnXatoTb XXUBI iICTOTU. TOX HejapMa KaxyThb:
NOTPIGHNI AK nosiTpa! 3a fo0y NtogMHA CNOXUBaE 6M3bKO
700 T KUCHIO, W0 BXOAUTbL A0 CKMady MnoBiTps.

BMICT KMCHIO B atmocdepi 3anmwaeTbCqd BIAHOCHO CTa-

MMM 3aBASKWU 3eNeHUM poc/MHaM. BOHM - BUPOOHUKKN XKUT-
TEBO HEOOXIAHOr0 KMCHIO Ha Hawiil nnaHerTi.

= =

AN
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MmacyMKu

MoBiTpA - npupogHa Cymilw rasyBaTuX PEYOBUH, cepep AKMX Halibinblie
a30Ty i KUCHIO.

MoBiTpa 6e36apBHE, ManOPO3YNHHE y BOgi, 6€3 3anaxy, noraHo NPOBOAMWTb
Tenno.

3emna Mae nNoBiTPsHY 060/10HKY, SIKy Ha3MBalTb aTMOCHEPOIO.

MoBiTpsiHa 060M10HKa 3eMni - HagiiHniA 3axXUCT NAaHETU Bif, NeperpiBaHHA
Ta HaAMIPHOrO OXOJI0[XKEHHS.

CTopiHKa npupogoaociigHuKa

BukoHaii yaoma 3aBgaHHs. [joBegu, WO NOBITPA MICTUTbL BOASHY napy. A1
Lboro To6i 3HaA06IATECA NOPOXHA HEYLIKOIKeHa KOHCepBHa 6aHka i Wwma-
TOYKM NbOoay.

Y HeBEeMKY KOHCEPBHY GaHKy MOKIaAmW LWMATOYKM /IbOAY | 3a/1mMw 6aHKy Ha CTOo-
ni. MNepekoHaiics, Wwo i3 yacom nig 6aHKOK CTisl 3MOKpIE, TOBTO 3'ABUTLCSA BOAA.
MosicHn, 3BigKM Nif 6aHKOK B3s/1acs BoAa, amke 6aHka 6yna HeyLIKoMKeHa.

CTopiHKa epyauTta

B atmocgoepi 3emni Ha BucoTi 20-25 KM po3TalloBaHuii
030HOBWIA Wwap. CBOKW Has3By BiH AicTaB Big Ha3BU pevo-
BMHW, WO MICTUTbCA B HbOMYy. O30H - Le npocTa peyo-
BVMHA, YTBOpPeHa, fK i KMCEeHb, 3 aTOMIB XiMiYHOro ene-
MeHTa OkcureHy. [MpoTe MOMeKynn 030HY CKnafalTbCA
He 3 ABOX, @ 3 TPbOX aroMiB LIbOro XiMiYHOro efiemMeHTa
(man. 114). O30HOBUI LWap, He3BaXawuynm Ha BiAHOCHO
Man. 114. HeBesiMKy TOBLUWHY, MaE AyXe Benuke 3HauvyeHHsA. Hiobu
Mogenb inbTp, BiH Nponyckae A0 3eMsi Hewkiganei NPOMEHi

Monekynu o3oHy COHUA Ta 3aTpUMye LIKIANMBI.

MepeBip CBOI 3HAHHA

I3 yoro cknagaeTbCca NOBITPA?

Aki BnacTtMBOCTi Mae MoOBITPA? 3a A0MOMOrol fAKUX AO0CNIf4IB TX MOXHa
BUABUTU?

Cknagun nnaH posnoBigi Npo 3HAYEHHSA MOBITPSA Ta MOro BUKOPUCTAHHS.
MosicHu, yomy 6e3 NOBITPS Ha Halili NNaHeTI He iCHyBaslo 6 XUTTS.



§32. BOOA HA 3EMJII. BJIACTUBOCTI
N KOJTOOBIT BOAU

*Boga Ha 3emni

Tpw uBepTi NoBepxHi 3em/i BKpUTI BOLOK. BoHa 3anoBHIOE
3arMMobuHN B 3eMHIM KOpi, YTBOPHOKOUM OKeaHW Ta MOpS.
Benukumu TeputopiamMu CyxXoZony TeuyTb PivKK 1 piyeyku.
Y nNpupoaHNX 3arnnbmnHax Ha cyxofosni yTBOPUINCA o3epa.

YacTuHy TepuTopii YKpaiHu 3aimatoTb YopHe Ta A30BCbKe
MopsA. Ha Teputopil YKpaiHu 65113bko 70 TUCAY BeIMKUX
| ManuMx pivokK i 61m3bko 20 TucAY o3ep. Haibinblie o3ep
y MonicbkoMy Kpai, okpacoto akoro crtanu LUaubki o3epa.
Haitirnmble cepef Hux - o3epo CBiTA3b. Halbinblua ioro
rnméuHa carae 58 metpis. Moro nnowa craHoBUTL 26 KBa-
ApaTHUX KifIOMETpIB.

barato rnMboKux 3 Hanpoyyf YMCTOK XONO4HOK BOAOH
03ep B YKpaiHCbkux Kapnartax. BucokoripHe 03epo CuHeBup
po3TalloBaHe B [LONMHI Ha BUCOTI 989 MeTpiB Hafg piBHEM
mopsa. CBiTa3b i CuHeBup (Man. 120) BBaXKaTbCA OLHUM i3
cemmn yygec YkpaiHu. Lle o3epa 3 npicHoto Bogoto. lMpote €
B YKpaiHi | CONOHI 03epa-nMmaHKn, Ha AKi 6aratmin Kpum.
Hai6inblwe conoHe o3epo Kpumy - Cacuk, a Halrnuoéwe -
[0oHy3NnaB. YHiKa/ibHUM CO/IOHMM 03epom € CuBall, 3 AKOro
Y BE/IMKUX KINbKOCTAX L0OYBaOTb KYXOHHY Ciflb.

e Gisblle B HAC WITYYHUX BOLOWM - BOLOCXOBWLY, KaHa-
NiB 1 CcTaBKiB. J1l04MHA CTBOPKOE X AN1A CBOIX rocnofapCbKux
notpe6. CrtaBkM € B 6aratbox
cenax.

YKpaiHCbKi CeNnsHn 3 rnnbokoi
[AABHWHN LWIaHO6/IMBO CTaBWUINCA
[0 npicHOi Bogu. Konann KpUHM-

i, npukpawanu ix, ocnisysaau B
MiCHAX, CBATKyBanu Bogoxpewe
Ta IBaHa Kynana. KpuHuus 6yna
CUMBOJIOM YKPaAiHCbKOro MoaBsip’s.

[MpicHOT Bogn Ha 3emni Habara-
TO MeHLUe, HIXK COMIoHOT. 3 pokamu
iT He cTae Ginbwe, 60 3 KOXHUM
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POKOM 3pOCTa€E CMOXXMBaHHA. JTOAW HUHI CTypbOBaHi AKICTHO
MUTHOT BOAX. TOMYy BXXe Tenep NOTPIOGHO A6aiIMBO OXOPOHATH
YMCTOTY BOAOMM. Y XOAHOMY pa3si He MOXKHa 3/1MBaTu B HUX
BiXOAM Na3eHb, NpajibHUX KOMOIHATIB, XIMUYMCTOK TOLLO.

CTiuHi BOAgM 3aBOAiB, (habpuk, TBaPUHHUULKUX ¢epm
NoTpebyoTb OYULLEHHA. [N Uboro 6yaytTb BiACTIMHMKM,
Ha 3/IMBHI TPyO6W BCTAHOB/MIOKTb (PINbTPU, 34IACHIOOTL 3He-
3apaKeHHA BoAW. HafiinHMM Cnocob6oM OYULLEHHS MUTHOT
BOAW € MPOMNYCKaHHA Ti Yyepe3 PinbTpu.

* BnactusocTi Boau

Boga - ue pignHa 6e3 Konbopy i 3anaxy, WO KUMUTb Npu
Temnepartypi 100 °C, 3amep3ae npun temnepatypi 0 °C.

YHiKanbHa BNacTMBICTbL BOAWU MOMArae B TOMY, LLO BOHa
YTBOPIOE 3 6araTbMa TBepAMMW, PIAKMMMK Ta rasonogibHumm
pPevyoBUHAMWN PO3YUHN.

Mig yac HarpiBaHHA BOAA PO3LLUMPKOETLCA, Mif Yac 0X0/0-
[)KeHHA CTUCKYETbCA, a Mif 4Yac 3amep3aHHs 3HOBY PO3LUM-
PHOETLCA.

Y 6yab-aKOMY OpraHiami Bofa € CepefoBULLEM, Y SKOMY
BiAOyBatOTbCA XiMiYHI peakuii, 6e3 AKX He MOXYTb XUTK
XWBI OpraHismu,

Ha 3emni Boga iCHye B TpbOX arperaTHMX CTaHax: pifko-
My, TBEPAOMY i1 rasysaTtomy.

» Konoobir soan

3aBAAKWM 34aTHOCTI 3MIiHIOBATW CBIl arperaTtHWin cTaH Boja
MOXXe MaHApyBaTK CBITOM Ha BenuKi BigcTaHi. KoxeH 3 Bac
OyB CBiAKOM Takux MaHgpis. Hanpuknag, nepebysatoun Ha
bepesi pivykM uM 03epa, Oydb MEBHMW, WO TU € OYEBUALIEM
BUNapoBYBaHHA BoAW. HeBuaMMa BoAsHa napa, nigHiMaroumncb
yropy, OXO/IOLXKYETbCA | 3HOBY MEepPeTBOPHETLCA Ha PigMHY.
3rofom UA piguHa Bunage Ha 3emsi0 JOLleMm, rpajom, a B3MM-
Ky CHirom. byab-sKi onaau CTiKatoTb MO 3eMHi MOBEPXHI,
Hanpuknag, y piuyku, o3epa, a 4acTuHa X NPOCOYYETLCA B 3eM-
no. Yepes fesaknid yac, nogonaslwiv barato nepeLLkof, Boja-
MaHPIBHULA 3PELTO0 MoTpanise B Mope abo OKeaH.

Taknin 06MiH BOJIOrOK MiXK BOJHOK NMOBEPXHEH, aTMoche-
PO | 3eMHOKO MOBEPXHED BifbyBaeTbCA MOCTINHO | Ha3MBa-
€TbCA KONoobirom sogm B npupogi (man. 121).



Man. 121. Konoo6ir Bogn B npupomaj
Mepeniynmo isnyHi SBuLLa, Lo BiAdYBaMCA Nif vac Tako-

ro nepemilleHHs BOAM: TeKydiCTb, BUNapoBYBaHHA, PyX BOAA-
HOI napw B aTmocepi, Ti NepeTBOPEHHs: Ha PiAVHY | BUNagaHHA
onagis. Po3rnsgHb MaitoHOK 121 i cnpobyit BU3HAUUTU, SAKOKO
came LMMPOI NO3HAYEHO KOXHE 3 LMX (ISUYHUX ABULL,.
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MmacyMKu

HasBHicTb Boau - HeobxigHa yMOBa iCHYBaHHS BCiX XXMUBUX iCTOT Ha 3em/i.
Y npupofi Bofa iCHye B TpbOX arperatHux ctaHax i BigbyBaetbca i1 nepe-
TBOPEHHSA 3 OHOMO arperaTHOro CTaHy B iHLUWNA.

MocTiliHniA 06MiH BOSIOTOK MK BOAHOI MOBEPXHE, aTMOCHEPOHD | 3€MHOI0
NOBEPXHE Ha3MBAETLCA KOM006Irom BOAM B NPMpoSi.

YHacnifok rocnogapcbkoi AisnbHOCTI NKAMHWM  MpICHI BOogonMu 3abpya-
HIOKTbCA, 3MEHLLYIOTbCA 3anacu NpicHOT BOAU Ha NnaHeTi.

OxopoHa BoAOlM Bif, 3ab6pyAHEHHS - cnpasa KOXHOro 3 Hac.

CTopiHKa epyauTa

CnpaBxHiM AMBOM HaLlOi N/aHeTM € o03epa i3 CO/IOHOK BOAOK. X AyXe
Mas10, asie HEeMoOBTOPHICTb KOXHOTO 3 HUX He nepecTae amsyBatu. OfHe i3
COJIOHMX 03ep HasuBaeTbCA MepTBe Mope. Boga B UbOMY 03epi B Kifibka
pasiB CO/IOHIWa 3a BOA4Y OkeaHiB. MepTBUM 1100 Ha3Ba/In Yepes BiACYTHICTb
Y HbOMY OBYAb-SIKUX XWBUX ICTOT, @ MOpPeM - 60 BOHO Ma€ BeJIMKi PO3MipMu.
3aBAsAKM BUCOKOMY BMICTY CO/eil, ryctmHa Bogy MepTBOro mopsi Besvka
i MognHa 3 NerkicTio TPMMAEeTbCS Ha MOro MOBEPXHi, HaBiTb HE BMIHOUM
nnasatu. JosefeHo, WO coni MepTBOro Mops MatoTb Heabuski NikyBasbHi
BN1ACTUBOCTI. 3 HUX BUTOTOBJIAKOTL Pi3HI Mas3i, WaMnyHi, KOCMETUYHI KpeMu.
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CTopiHKa npupoaoaocigHnka

BukoHali ygoma 3aBgaHHs. Pa3om 3 [OpOCIMMNU NMOMaHApPyli CBOEK MicLe-
BICTI0. AKi NpMPOAHI BOAOVWMM Y Hiii €? Onuwm ix, a 3a 6akaHHSA HaMasTol.

MepeBip CBOI 3HAHHA

1. Aki TM 3HaELW MOpSA, PiYkM Ta 03epa YKpaiHu?

2. Ak yKkpaiHui 3gaBHa cTaBuancs o npicHoi Bogn? Yomy Tpeba 6epertu npicHy
BOAYy?

3. ki BnacTnBocCTi mae Boga?

4. 3a 3micToM naparpacpa cknazu nnaH posnosigi Npo KoNoobir Boan B NpUpos;.
3anuwimn ueii nnaH y 30LWmT.

5* Cknagu po3noBigb NpoO OA4HY 3 MPUPOAHUX BOAOVWM YKpaiHM? 3anuiin CBOH
pOo3noBiAb Y 30LUNT.

6*. 3Hangun BigNOBIAHICTE MiX Uudpamn Ha MantoHKy 121 Ta Ha3BaMu QRI3NYHMX
ABULL, WO BigOyBaKTbCA Mig Yac KoNoobiry BOAU B MPUPOAI.

§33. BOOA - POSHNHHUK.
PO3YMHHI N HEPO3UY/HHI PEYOBUHW

* Boga —p0O34YMHHUK

MPOAOBXNMO 3HaMOMCTBO 3 BOAOK | 3YMUHUMOCA Ha i
BNACTMBOCTI PO3UYMHATU B COOI IHLWI peyoBUHU. AN UbOro
npoBeaemMo Taki gocnigun.

Aocnig 1. Po3unMHeHHA KyXOHHOT coni y Boai. BisbMemo
OfIHY CTONOBY NOXKY KyXOHHOT coni (6nm3bko 30 r), nomic-
TMMO B MOCYAMHY 3 MPO30pOro ckna i gogamo Ao Hei 100 mn
BOAM. PeTenbHO MepeMillaemo, JOKN BCA Ciflb HE PO3YMHNTD-
cdA. Bigrenep mMaemo po3yunH coni y BOAI.

focnig 2. Po3unHEHHA UwyKpy Yy Bogi. [MocnifoBHICTb
BMKOHaHHSA LbOro Aocnify Ta KiNbKOCTI peyoBMH Taki cami,
AK 1y nepwomy gocnifi. Becb LyKOp TaKOX PO3YUHMUTHCA |
HaBITb LWIBMALLE, HIXK Ciflb.

BUKOHYtOUM Ui Jocnign, MU CKOPUCTANIUCA YHIKalbHOM
BNaCTUBICTIO BOAWM PO3YMHATM B COOI iHLWI peyoBuHU. Bopa
34aTHa PO3YMHATK | piAaKi, | TBepal, I rasysaTi pPevyoBUHMN.
B ycix BMnagkax yTBOpeHa CyMmill pevyoBUH HabyBae OAHOrO
3 BOAOKD arperatHoro ctaHy. 3BepHu yBary, Cifib i LyKOp Ao
PO3YMHEHHA Y BOAI Oynn TBepAMMW, & YTBOPEHI PO3UMHMN -
PIAVNHU. ¥ TaKMUX CyMillax po3yMHeHa peyoBMHa He BiACTOHO-



Marsi. 115. Cxema BUITOTOB/IEHHA PO3UVHY

€TbCA, T1 YACTUHOK nobaynmTn He MOXHa. po Taki cymiui
roBOpPATb, WO BOHWU OLHOPIAHI.

* 13 4yoro cknafaeTbCa PO3UMH

B onucaHux gocnigax Boja € PO3YMHHUKOM, Cifib 1 LyKOp -
PO3YMHEHOK PEYOBUHOK. Y MnepLuoMy Aochifi yTBOPMBCA PO3-
YMH KYXOHHOI COMi Yy BOAI. Y ApYromMy - po34yvH LYKpY Y BOAi.
Y UMX po3yunmHax Bofa - PO3YMHHUK (man. 115).

* PO3YMHHI | HEPO3YNHHI PEYOBMHN

[MpoA0BXMMO BUKOHYBATWU AOCAIAN.

focnig 3. [lo BXXe yTBOpeHUX B gocnigax 1 i 2 po3ynHiB
we gogamo no 30 I PO34YMHEHUX PeyvoBUH. TMicna peTenbHOro
poO3MillyBaHHA OyAeMOo crnocTepirati, AK y NocyAuHi 3 pos-
YMHOM CONi Ciflb PO3YMHUNACA He BCHA, a LLYKOP PO3YMHUBCA
MOBHICTIO. Lle TOMy, LU0 pPeyoBUHU PO3YUHAOTLCHA Y BOAI He
B OYAb-AKI KIiNbKOCTI, a /iMwe A0 NeBHUX MeX. Tomy 3a
PO3YMHHICTIO Yy BOAI PEYOBMHM MOLINANTL Ha PO3YUHHI,
Manopo3UYMHHI Ta HEPO3UUHHI.

JocnignmMo po3YMHHICTb TAUHKU, ONiT, TMMOHHOT KUCNOTH.
AK i B monepefHix gocnigax, BUroToBUMO CyMiLli LMX peyo-
BUH 3 BOAOH. M0o6a4ymMmo, WO TiIbKU IMMOHHA K1CnoTa yTBO-
puna 3 BOAOK OAHOPIAHY CyMmill, TO6TO po3unH. OTXe, cepeq
[AOCNIIKEHNX PeYOBUH NIMMOHHA KUCNoTa Jobpe po3vmMHHA Y
BOAI, & rNnUHA i 0/1if NOraHo PO34YUHHI.

BapTo 3a3HaunMTK, WO 30BCIM HEPO3YMHHUX PEYOBUH He
icHye. ToGi BIigOMO, WO MeTann Hepo34MHHI y Boai. Topi
YoMy AN 3He3apaXKeHHs BOAW pafAaTb TPMMaTU B Hil CPiGHY
piu? Bignosigb 04yeBMAHA - AKACb Mi3epHa 4acTuHa cpibna
BCE XK TaKu noTpanise y Boay.
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PosunHeHHst BiabyaeTbcs LWBMALLE, SKWO  PEYOBUHMU

NOAPIGHUTU. PO3YNHUMO OfHAKOBY KiNlbKICTb KyXOHHOI CON
eKcTpa i KaM’dAHOT B ofHakKoBuMx 06’emax Bogun. lNMopgpibHeHa
CiNlb PO3YMHMUTBLCA LWBKMALWeE. [a3yBaTi PeYOBUHM Kpalle po3-
YNHAKTLCA Y XONIOAHIN, HDXX Y TEnnik 4n rapsaviin Boai.

PO3UYMHHICTb TBEPAUX PEYHOBUH 3a/IEXXUTb Bi,ﬂ, TeMrnepary-

py BOAWU. Y GiNIbLLUOCTI 3 HUX BOHA 3pOCTaE 3 MifABULLEHHAM
Temnepartypu. lNepekoHancsa B LbOMY, BUKOHABLUWN 3aBAaHHS
CTOPIHKN NPUPOAOAOCIIAHMKA.

AN

=

Miacymku

Po3unHK - Le oaHOopIAHI cyMilli ABOX i BiNblUe pPeyvoBUH.

Boga po3umHse B cob6i 6araTo peyqyoBMH pPi3HOrO arperaTHoOro crady. 1i Ha-
31BalTh PO3YNHHUKOM, @ iHLi PEYOBMHU - PO3YMHEHUMU PEYOBUHAMMU.

3a 34aTHICTIO PO3YMHATUCA Y BOAI PEYOBUHW MOAINAKTE Ha PO3UUHHI,
ManIOPO3UYNHHI i HEPO3UMHHI.

CTopiHKka npupogoaociigHuKa

JocnigHnubknii npakTukyMm. Bnname TemnepaTtypy Ha PO3UYMHEHHS LIyK-
py | KyXOHHOI cosi y BOf,.

To6i 3Haf061aTbCA 4 NPO30pi NOCYANHN, KYXOHHA Ciflb, LIYKOpP, JIOXKM, LL06
BIAMIpATM peyoBMHU I MepemiwlyBaT¥ po3YMHKM, XOSI04HA | rapsya Boja.
FAKLLo BAOMA € Tepesu, TO 3 403BOJ1Y AOPOCANX CKOPUCTACA HAMMK A5 Binb-
LLIOT TOYHOCTi eKCnepuMeHTy.

Lia 1 Haawvii y 2 npo3opi nocyanHn OAHAKOBY KifIbKiCTb XO/I04HOI BOAN |
MOYHW NPOBOAUTU PO3UMHEHHA PEYOBUMH - KYXOHHOI cosi i uykpy. CnocTtepi-
rai, siKk BigbyBaeTbCA PO3UMHEHHS, LLOpa3y AO4Al0uM B KOXHY MOCYAUHY MO-
pLUii PO3UMHEHOT PEYOBUHN OAHAKOBOI Macu. licnsa Toro K ofHa 3 PeyoBUH
MOBHICTIO HE PO3YMHUTBLCA, NPUNUHU fofaBaTu i HOBI Mopuji. IHWY peyoBu-
Hy MPOAOBXYA AodaBaTu AOTW, AOKW /i BOHA He nepecTaHe PO3YMHATUCS.
3anam’ataii i 3anuwIM B 30LLNUTI, CKi/IbKM PO3YMHEHOT PevyoBMHM TU A0AaB Y
KOXHY MOCYAMHY.

3pobu BUCHOBOK, fiKa PEYOBMHA - KyXOHHA Ci/ib Y/ LYKOP - 3a KiMHaTHOI
TemnepaTtypu mae 6isibLly PO3YMHHICTb.

Lia 2. [oBTOpU eKcnepuMeHT, ane BXe 3 rapayoro BOAOH i NOMICTU B MOCY-
OVHW Bigpasy CTINIbKA PO3UYMHEHUX PEYOBUH, CKi/IbKM TX BCbOr0 PO3UYMHWUIOCH
y XoNnogHin Bogi. MNMpoaoBxyi, AK i B nonepeaHbOMy A0CAigi, Ao4aBaTu HOBI
nopuii coni i Lykpy, LOKM PEeYOBUHU NepecTaHyTb PO3UUHATUCS.

3po6u BUCHOBOK MpOo Te, K HarpiBaHHA PO3UYMHHMKA BMJIUHY/IO Ha PO3-
UYMHHICTb coni i uykpy. CdhopMynioii NpakTUyHy nopagy, AK Cifg 3MiHATK TeM-
nepaTypy pO34uHHMKA, W06 36iNbWwnNTN abo 3MEHLIUTU PO3UYMHHICTb peyo-
BVH Y BOJi.



Man. 116. Mapmyposa neuepa B Kpumy

MepeBip CBOI 3HAHHA

1. Aki cymiwi Ha3nBaTb Po3vUMHaMun?

2. Yum Bigpi3HAIOTLCA MiX COB0I0 PO3UYMHHUK i pO3UMHEHA peyoBUHA?
3. MopiBHAN PO3YMHHICTb ¥ BOA KYXOHHOT COJi, LUyKpPY, Ol Ta [/IMHN.
4. 3anvwn B 30WUTI NPUKNALAN PO3UUHHUX | HEPO3UMHHUX PEYUOBUH.

CTopiHKa epyauTa

Y Kpumy € 65i13bko 800 cTBOpeHMX Npupogoto neyep (man. 116). Ak npupogi
BAA€ETbCA 6e3 Kaina i nonaty CTBOPIOBATK B 3€MHIil KOpi Taki NycToTn? Yye-
Hi NOSICHIOKOTH Le sBuLe aielo Boan. BoHa po3muBae, pyiHye BanHAKOBUIA
wap ripcekmx nopig. Came TOMYy i YTBOPKOKTBLCA PI3HOTO pPoAy MOPOXHM-
HW, NYCTOTWU. YHaACNifOK XiMiYHOT B3aEMO/iT pevyoBMH 3 BOAOK YTBOPHOKTHCA
Taki AUBOBWXHO KpacuBi neyepu, sk MapmypoBa neuyepa. BBaxaeTbcs, LWO
BOHa OfHa 3 HalikpacuBilwnx neyep cBiTy. Bxigy Lo neyepy 3HaxoaAnTbCA Ha
BucoTi 920 meTpiB Hag piBHeM MopsA. Bigkpunu Ul neuyepy Hewonas-
HO, BCbOro 25 pokiB ToMy, MpoTe il BXe BCTMIIM BigBigatTn 6arato nwogei
3 yCbOro CBITY.

L[ OonoMoXyTb Aopoci

MouikaBcs, ge came Ta 3 KO METOH TBOT PifHi BUKOPMUCTOBYHOTbL TaKy B/iac-
TUBICTb BOAW, SIK 34aTHICTb PO3YMHSATU PEYOBUHN.



§ 34. PO34YMHWN B nPmnpoal. SHA4YEHHA BOAU
B MPNPOLI TA XXNTTELIANIbHOCTI nto guHM

Boga Tak miyHO yBilLw/Ia B Haw nobyT, Wo MU i He yAaB-
NAEMO CBOTrO iCHYBaHHA 6e3 Hel. Lil0 pevyoBMHY Cnpasenneo
Ha3nBalTb KO/IMCKOK XUTTA. AXKe nepLli XXuBi ictoTu, Wwo
3’ABUINCA Ha HaLWIiil nnaHeTi MifIbMOHM POKIB TOMY, MeLlKa-
nv 'y Bogi. Haibinbl 4MCTOK MPUMPOAHOK BOAOK € BOAaA
aincbeprie, xo4ya i B Hii MICTUTBCA YMMano LOMILIOK. PewTa
BOAM Ha HawW i nnaHeTi —ie PI3HOro ckiagy pPo3uuHMU.

* PO3YMHWN B HEXUBIN NpUpPOLi

Boga - yHiBepcanbHWn i 4OCUTb MOLUMPEHUIA PO3UYMHHUK
y HexuBin npupogi. CBig4eHHAM LUbOro € Boga MopiB i OKe-
aHiB, BOfa pivyoK, 03ep, CTaBKiB, KONOASA3HA N apTe3iaHCbKa
BOfa, rpyHTOBI BOoAgM (man. 117).

Hainbinblwnii BMICT PO3YMHEHUX PEYOBUH MaE MOPCbKa
Boda. TaK, BunaprBaHHAM 1 1 MOPCLKOT BOAWN OLEPXKYHOTb A0
35 I MOpPCbKMX conein. XTo OyBaB Ha MOPI UM OKeaHi, TOM
namMm’aTae CONOHO-TIPKUA CMaK MOPCbKOT BoAuW. Lie Tomy, Lo,
KPIM COMOHOT KYXOHHOT coni, y Ti cknafi € we i iHWwi coni,
ripki Ha cmak. Boga npicHMX BOLOWM TeX MICTUTb PO34uMHe-
Hi peyoBMHW, WOMpPaBAa, y 3HAYHO MeHWIiN KiNbKOCTI, HIX
COJIOHUX.

[MpoTe He nuLle TBEPAI PEYOBUHN PO3UYMHEHI B NPUPOLHIN
BoZi. | conoHa, i npicHa BoAa € 0O4HOYACHO PO34YMHOM rasyBa-
TUX peyoBuH (CKNagoBux NoBiTPSA). Lle Mae BaXkMBe 3HaYeH-
HA ANA XXUTTERIANLHOCTI TBApUH | POCAMH, AKI XXUBYTb Yy
BOAI i AMXalOTb PO3UYMHEHMM Y HilA NOBITPAM. TpannseTbes,



WO Mi/SIKOBOAHI BOAOMMM Mif Yac CUIbHUX MOPO3iB Mpomep-
3al0Tb Ha Be/IUKY T[NOMHY, WO CTBOPHOE Hebe3neky Ad
XUTTA Yy BOAI 4yepe3 HecTayy nosiTpAa. 3anobirtm ubomy
MOXXHa, SIKLLO POOUTK OMOMOHKMN.

e Ponb BOAW Ha NnaHeTi 3emns

CBIiTOBMI OKeaH - TaK HasuBalTb Ge3nepepBHUIA BOAHWIA
MPOCTIp Ha MOBepPXHI 3eMni - Bigirpac BennyesHy ponb Yy
XWUTTI NNaHeTu. YNITKY, NOrMMHAKUN COHAYHI NMPOMEHI, BiH
OXONOMXKYE CYXOAin, a B3WUMKY BifgAae HakornuuyeHe Tenso,
3irpigaloum 3emnt0. YHacnigok BuMapoBYyBaHHS BOAM 3
noBepxHi CBITOBOro OKeaHy YTBOPHOKOTHCA XMapK, 3 AKUX Ha
3eM/10 BUNALAE XXUBW/bHA BOMOra y BUIIAAI AOLLY Ta CHIry.

 HagiLwo. BOMp..noTpibHa.)KMBi.pupoai

3[4aTHICTb BOAW PO3UYMHATU Pi3HI PEYOBMHM He MeHLU BaX-
nmea i B XuBi npupodi. CyyacHWIA CBIT POC/MH | TBapWH,
cama nofuHa 3aBAAa4vYyr0Tb CBOIM ICHYBaHHAM BOAi. PocnnHam
BOHAa MOTPiOGHa, W06 PO3YMHATU | TPAHCMOPTYBATU MOXMBHI
PEYOBUHW MO BCbOMY Tifly. ALXKe POC/INHU XUBAATLCA TiSIbKY
TUMWU PeyvyoBMHaMM, SAKI MICTATLCA B FPYHTI B PO3YMHEHOMY
cTaHi. [locywnuMeoro nita, HaeiTb 3a [AOCTaTHbOI Ki/IbKOCTI
B I'PYHTI MOXWBHUX PEYOBUH, BUCOKUX YPOXKAiB 36Mpatn He
BAaETbCA. OCb YOMY MOTPIGHO MOMMBATU POC/IVHM,

Boga nigTpumye (opmMy Ta MPYXHICTb POCAUH. 3efeHi
POC/IMHN Ha CBITNI 3 BOAWM Ta BYI/IEKUCNOr0 rasy yTBOPHOOTHL
OpraHiyHi peyvyoBUHWN.

Ona 6araTb0X TBapWH i POCNMH NPICHI Ta COMOHI BOAOKMM
€ MiCUemM TXHbOro ocefneHHd. Ha mantoHKy 118 o3Hariomcs
3 AesKMMU 3 MeLLKaHLiB BOAOM i HaBefM BMacHi npuknagw.

# Mpurapgaii, 9K WBWAKO i BNpPaBHO nnaBae puba y BOAi
| AKa BOHa 6e3nopagHa 6e3 Hel.

Cepeq, peyOBUH, 3 AKUX CKMAAAETHLCA TIiNO TBAPWUH | NtoaN-
HW, Habinblle BoaW. HaBiTb KICTKM i1 3y6M MatOTb Yy CBOEMY
CKNagi BOLy, He KaXyuu BXe Mpo KPOB, MIT 1 CAUHY. AKy
ponb Bigirpae Boga B Tini noanHW? Hacamnepen ponb pos-
YMHHMKA. Tucadi XiMiYHUX peakuiin, wo BigbyBalTbCA
B XXMBOMY OpraHi3mi 3 Dxeto, 6e3 Bogu 6ynm 6 NpocTo HEMOX-
nuBi. TTOXMBHI PevyoBUHK, AKi YTBOPKOKOTHCA MPU LbOMY, Ta
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Man. 118. MelukaHui Bogoim: 6abka (1), okyHb (2), kpokoaun ixaba (3),
KoTywka (4), BogsHi pocrivHm (5, 6)

PEYOBUHK, WO NIANATATL BUAANEHHIO 3 OpraHiamy, nepeHo-
CATbCSA KPOB’tO. Y cKnagi Kposi 6arato Boaw.

YNiTKy MW CMOXXVMBaEMO BOAM Oinblie, HIK y3umKy. Lle
3YMOB/IEHO LLIe OAHIED BAXKIMBOIO 1T PONKO - 3axuLlaTn opra-
Hi3MW Bif neperpiBaHHA. Tak, nij yac neperpisaHHA y n0au-
HU BUAINAETLCA NIT. YHACNiAOK UbOro HaBiThb 3a HanbisibLiol
Crnekun Temnepartypa il Tina 3anmwaeTbcs NocTinHow. [opocna
NIOAMHA Woaobu crnoxunsae 61M3bKO ABOX NITPIB BOAM.

* 4K NogMHa BUKOPUCTOBYE BOAY

LLlopoKy 3pocTae CnoXXnuBaHHA MpPICHOT BOAW, a 3anacu il
He 36INblYOTbCA, a 3MEHLWYKTbCA. XKUTeni BENMKUX MICT
BXMBaKTb Y DKY MNepeBaXXHUM 4YMHOM pPIYKOBY BOAy. Taka
BOZa MPOXOANTb TPUBAIUIA 0OPOGITOK, 3HE3apaXKeHHs, inb-
TPyBaHHs, OMPOMiHEHHS 030HOM TOLL0. YCe Lie n0Tpe6ye BeNn-
KX BUTpaT KoWTiB. Mam%Tail npo ue i He fonyckaii, LIo6
BOJa BMMBanNaca 3 He 40 KiHUS 3aKPUTUX KpaHiB.

Boga 3gaTHa pPoO3uMHATM B C0BI K MWIHI 3acobu, Tak
| Aeski 3abpypgHtoBadi. Ha UbOMY TPYHTYETbCSA MNpPaHHS
BiNn3HN.

3HaYHY KINbKICTb NiKIB BUTOTOBMAKOTL Y BUIIALI PO34K-
HiB.



KoHcepBytoun 0BOYI Ta (DPYKTU, TOTYHOUM BapPeHHS i KOM-
MOTU, MU KOPWUCTYEMOCH PO3YMHaAMM LYKPY, KYXOHHOI coni,
OLUTOBOI Ta JIMMOHHOI KUCNOTW.

A e BoAy K PeYOBMHY NOAMHA BUKOPUCTOBYE B BaraTbox
XIMIYHMX BMPOOHMUTBaX. € 6araTo 3aBofiB, [e NOTPIGHO 0XO-
NopKyBaTy BUPOGMEHY MPOAYKLIitO abo HarpiBaTv pevyoBMHU
nepes NPOBeAEHHAM XiMIYHUX peaKuiin. [JOCUTb YacTo Lie TexX
po6NATb 3a AOMOMOrOK BOAM.

Maui. 119. BukopuctaHHa Boau



Miacymku

W PO3uMHM - HaNOLUMPEHILWi cyMmili Ha 3emrii.

" MpypoOHMMKM PO34YMHAMM HEXMBOI NMPUPOAN € BOAA OKeaHiB, MOpPIB, PIYOK,
03ep, nig3emHi Boan.

i YCi npouecu XUTTEAISNIBHOCTI OpraHi3aMiB Bi0OyBatOTbLCA 3a YYacTO BOAHUX

PO34UMHIB PEYOBVH.
i Bogy Ta 1l po34/HN LUMPOKO BUKOPUCTOBYHOTL Y MOGYTI 1 HA BUPOBHULITBI.

CToOpiHKa npupoaoaoc/iigHnKa

BukoHall 3aBaaHHA. MpoBean CnocTepexeHHsl 3a BogoViMamMy TBOEI Mic-
LeBOCTi. 3’'ACYi, SiKi NPUPOAHI Ta LWTY4YHI BOAOWMU € Ha i TepuTopil. 3 sKOKo
METOIO Ta SK JI0aN TX BUKOPUCTOBYIOTL? UM € mxepenbHa BoAa i UM 4acTo
MayTb OOLi Y TBOEMY Kpai? EKCnepyMeHTaSIbHAM LLISXOM BUSIBA PO3YMHEHI
peyoBUHU Y BOAl Pi3HMX BOAOWM. [OpiBHAM ofiepxaHi pe3y/bTary Ta 3anum
IX Y 30LLAT.

MepeBip CBOT 3HAHHA
1. HaBeay npukiagy po3dvHIB y NpUpo.
2. flke 3HAUEHHs1 BOAWM BXXVBIW Npuvpoai?
3. Y sKii Boaj MICTUTLCA OifibLLe PO3UYMHEHWX PEHOBUH? FK Lie A0BeCcTn?
4*, Po3rfiHb MasitoHOK 119 i ckiaam 3a HUM Po3noBigb Npo Te, Ae i SK logyHa
BVKOPVICTOBYE BOLY.

y

[ onomMoxyTb gopocri

Mocninkyca 3 AOPOC/ MMM YfieHaM TBOET POAVHN | CKlaay PO3MoBiab Mpo
3abe3rneyeHHs1 Balloi poayHN BOAOHD. 3a/1eXXHO Bif, MICLA TBOFO MPOXKMBaHHS
3’Acyin Take:

- 3 SIKOro mkepena By 6epeTe BOAy /19 BXUBAHHA B 1KY,

- Iy BOAY B/ BUKOPUCTOBYETE /191 NPaHHA, MUTTS, MOSIVMBY TOLLO;

- UM crniadyeTe BU 3a KOPUCTYBaHHS BOAOHD. FKLIO Tak, TO HacKi/IbkM Le Bif-
UYyTHO 0N OLOoKETY CiMT;

- SKWO [MpKepesioM BOAM € Balla KpYHWUUS, TO KO i BUKOMNa/n i Ha SIKy -
BuHy;

- UM OW@aHO Balla PoAvHA BUKOPUCTOBYE BOLY.



§35. OPIAHI3M | MOro BNIACTMBOCTI.
KNTNHHA BYOBA OPIAHISMIB

CBIT XWBOT npupoan 6apBUCTUIA | HENMOBTOPHUI. TU BXe
3HAELL, HACKINbKW PI3HOMAHITHI Tifa >XWBOI Npupoaun - op-
raHismu. BogHouac opraHismam nputamaHHi cnifibHi BnacTu-
BOCTI, L0 BIAPI3HAKOTL X Bif Ti/1 HEXMBOT NPUPOAN.
mY YoMy nonsrae BiAMIHHICTb OpraHi3miB Bif Tif1 HEXUBOI

npupoam

[0 cknagy Tin >X1UBOT NPUPOAN BXOAATH OPraHiyHi peyo-
BUHW. Ti/a HEXMBOT NPUPOAN CKNaLalTbCA 3 HeOpraHiyHuUX
PEYOBWUH | 3[aTHi TpuMBaNui 4vac 36epiratnucad He3aMiHHUMMN.
Tak, 3 faBHIX-[aBeH BUCOYilOTb TOpPU, TeYYTb PIKU, CBITUTH
CoHue. Tina »uBOT NPUPOAN TaKOK CTaNiCTHO He BUPI3HA-
FOTbCA.

3 [AeAKMMW CrilbHUMU BNaCTUBOCTAMWU OPraHi3mis, 3a AKWU-
MW BOHW BIAPI3HAKOTLCA Bif TiN1 HEXMBOT MPUPOAM, TW 03HaKO-
MULLCA, PO3rNAaHyBLUM MantoHOK 120.

JKuBi opraHiaMy pocTyThb |1 p03BMBAOThHCA. 3 NapoCTKa BU-
pOCTaE MOTYTHE [lepeBo, 3 KOLUeHATU —KIT, 3 AUTUHU —0pocna
nognHa. OfHI opraHisMun, Hanpuknag Aepesa i puou, MOXYTb
POCTN BMPOMLOBX >XWUTTHA, a IHWI, Y TOMY YMCNI N NOAMHA,
TiIbKM NEBHWIA NMPOMIXKOK Yacy. AK 6a4Mmo, picT | po3BUTOK
CYMPOBOAYKYETHCA 36ibLIEHHAM po3MipiB | Mmacu Tina. dPopma
opraHbNHB'raKox<3a3Ha63NHH

PicT opraHismiB Bi0yBa€TbCs 3aBAAKN HAXOPKEHHIO Mo-
XWBHUX peyvyoBUH. [lo opraHiamy TBapwH I NHOAUHU MOXMBHI
PeYOBMHU HAAX0AATb 3 DKeto. [Mpouec NoravHaHHA | 3aCBOEH-
HS OpPraHi3MOM PEeYOBUH KI HA3MBAETLCA >XUBMEHHA. Lle we
OfHa BNacTUBICTb, KA BIAPI3HAE OpraHiamun Bif Tif HEXMBOT

npupoau.
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Man. 120. lesiki BNacTUBOCTI OpraHismiB, 3a AKUMW BOHU
BiAPi3HAIOTLCA Bif Ti/T HEXMBOT Npupoan

OCHOBHMMM peyoBMHaMK TXi, fKi OpraHismn OTpUMYtOTb
Mig 4ac XXWUBNEHHA, € BINIKK, XXUPW, BYTNEBOAUN. X XUBI ic-
TOTU BUKOPUCTOBYHOTb 414 NOBGYL0BW BMacHOro Tifa.

LLle ofHi€l0 03HaKOW >XMBOI MPUPOAN € AUXaHHA. YCiM
opraHiamam ans )KVITTe,tiU'IbHOCTi noTpibHa eHeprid. Ii BOHU
OTPUMYIOTb Y MpoLeci AUXaHHS, Nif Yac AKOro NoranHaeTbes
KUCEHb | BUAINAETbCA BYrnekucnnii ras. KuceHb notpiceH
0N PO3LenneHHss opraHiyHmMx cnonyk. MNpu uboMy yTBOPIO-
IOTbCA BYT/IEKVUC/INIA ra3 i BoAa M BUBINbHAETLCA eHepris.

OTXe, AMXaHHA - Le npouec, nig yac AKoro nif Aier Kuc-
HIO PO3LLENnNiThCA OpraHivyHi peyosuHu. Mpu LboOMy BUAI-
NAETbCA eHepria. OpraHisMy BUKOPUCTOBYHOTb LIKO EHEPTit0
Ha PI3HOMaHITHI npouecn: PIiCcT, PO3BUTOK, PO3IMHOXKEHHS,
YTBOPEHHA OINKIB, XWPIB | Byrnesogis. Came y BUBIMIbHEHHI
eHepril, sKa MICTUTbLCA B OpraHiyHMX pevyoBUHaX, | MosArae
3HAYEHHA AUXaHHA AN OpraHi3MmiB.

Taknm YMHOM, PEYOBWUHW, AKI HaAXOAATb B OpraHismu nig
4ac >XMBNEHHSA, BMKOPUCTOBYHOTLCS He N1LLIe Ha NobyaoBy iX-
HbOro Tina. BoHW e 6epyTb y4acTb B YTBOPEHHI XXUTTEBO HEOO-
XiAHOT eHeprii. HenoTpibHi opraHiamy peyoBuHW (Hanpuknag,
BYINIEKNCNNIA a3, WO YTBOPKOETLCSA MNif Yac AMXaHHA) BUBOAATb-



CA 3 HbOr0 Has30BHI. PO3rNAHyTI ABMLWA Bif0yBalOTLCA Ti/IbKU
B XXVBI/ NpUPOAI i MatoTb Ha3BYy OOMIH PeYOBUH | eHepril.

CKinbKun 6 He icHyBaB opraHi3M, 3 4yacom BiH TMHe. Ta Ha
3emni KinbKiCTb OpraHiamiB He 3MeHLWwYyeTbcA. Lle Bigbysa-
€TbCA 3aBAAKM PO3MHOXEHHIO OpraHi3miB. PO3MHOXKEHHS -
3faTHICTb OpraHi3miB BigTBOpPtOBaTK COGI NofdibHMX. TOTOM-
CTBO MOBTOPKOE OyAOBY, MOBefiHKY, Crnocib XWUTTa 6aTbKiB.
3aBASAKM PO3MHOXEHHK XWUTTA Ha Hawiin nnaHeTi npogo-
BXYETbCA 3 MOKOJIIHHA B MOKO/IHHA.

* KnitnHHa 6ygoBa opraHiamis

OpraHisamyM MatoTb Pi3HI po3mipu, (opmy, 3abapBfieHHS,
MeLKalTb Yy Pi3HMX cepepoBuuiax. lpoTte BCi opraHiamu
00’elHY€E e OfHa CrifibHa puca - BOHM MaKTb KNiTUHHY
OynoBy. 3a Li€t0 03HAKOHK OpraHi3Mu Bifpi3HAKTLCA Bif TiN
HEXXWBOT Npupoau.

3 BMBYEHOro npo OyfOBY PeYOBWH TW 3HAELW, WO TXHIM
CBOEPIAHUM OyfiBeNbHMM MaTepiasioM € atoMu. HalmeHwu-
MW YacTUHKaMK, 3 AKUX NobyaoBaHi opraHiaMun, € KNiTUHW.
3 KNiTMH NobyaoBaHi Tifla i BEIMKUX 3a pO3MipaMn OpraHi3mis
(Hanpuknag, c/ioH, ay6), i MasieHbKNX, AK-0T 64)Kosa i psacka.

AKLLO TV YBAXHO MOAMBULLICA HA MAKOTb KaByHa Yu IMMOHA,
TO NOGAYMLL, L0 BOHA MaE YMC/EHHI KOMIpoYKW. Lle I € KNiTUHMN.

Ta 3a3BuYail KNiITUHU MarOTb MasieHbKi po3Mipu, TOX pPO3-
AVMBUTUCA TX MOXKHA NnLie 3a [JOMOMOrow 30i/bLUyBasibHOro
npunagy mikpockona (man. 121, 122).

Man. 121. CsitnoBui Man. 122. KnituHu
MiKpocKon i MiKpOCKOrNom
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Man. 123. OCHOBHI YaCTUHW KNiTUHU Man. 124. OQHOKNITUHHI OpraHi3Mn:
BOOOPICTb X/lamigomoHaga (1)
i TBapyHa ameba (2)

KniTuHM pocnunH, TBapuH i rpubiB BUPI3HAOTLCA Gararto-
MaHITHUMM (hopmamMu i po3mipamu, NPOTe KOXXHa 3 HUX Mae
noaibHy 6ynoBy. OCHOBHMMW YacTMHaMWU KNITUHW € 060/0H-
Ka, uuTonnasma i agpo (man. 123). AoknagHiwe npo 6yno-
BY KNITUH TW [i3HAELICA HA ypoKax 6iosoril.

* CKifIbKM KNITUH Yy CKNagi opraHiamy

ICHYIOTb OpraHi3Mn, fiKi CKnafaroTbCA NnLIe 3 OAHIET K-
TUHW, Hanpuknag MellKaHui NpiCHUX BOAOMM XnamifoMOHa-
fa i ameba (Man. 124). Ix Tak i HasMBalOTb - OAHOKNITUH-
HIi. €4MHA KNITUHA Tina uux npeacTaBHUKIB XMUBOT NPUPOAM
BMABNSAE BCi BNacTMBOCTI opraHiamiB (npuragain, siki came)
| 3qaTHa 0 CaMOCTIHOIO iCHYBaHHS.

Tino GiNbWOCTI XMBUX OPraHi3amiB HallOi MaaHeTn CKna-
[AETLCA 3 BE/IMYE3HOT KiIbKOCTI KNIiTUH. Lle 6araToKNiTUH-
Hi opraHiamu (man. 125). 3aranom KinbKicTb KNiTUH Yy bara-
TOKNITUHHOMY OpraHi3Mi MOXe cAratu KiflbKOX MifibApAiB.

Y 6araToKMiTUHHUX OpPraHi3MiB XWUTTA OAHIET KNITUHU
3a/1eXXUTb BIf XUTTERIANBHOCTI iHWKNX. KniTuHa 6araTokni-
TMHHOIO OpraHi3My He 3faTHa ICHyBaTW OKpPeMmo.

Man. 125. BaraTOKNiTUHHI opraHiamu
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MmacyMKu

OCHOBHMMU BNAacTUBOCTAMW OPraHi3aMiB € pIiCT, PO3BUTOK, XXMUBMNEHHS, ANXaH-
Hsl, PO3MHOXEHHS, a TakoX 06MiH PEYOBUH | NEPETBOPEHHS EHepril.

Yci opraHiamn ckiagalTbCsa 3 KNITUH.

ICHYHOTb OAHOKNITMHHI Ta 6araToOKMTITUHHI OpraHiaMu.

CTopiHKa epyauta

Cepepf cyvyacHMX TBapWH HaNGINbLIOK € CUHIN KAT, AOBXWHA Tina SKOro
6nm3bko 33 M, a maca noHazg 150 T. HoBOHapogxeHe Mansa kuta Mae [o-
BXMHY NoHag 8 m i BaxuTb 2-3 T. HalimeHwwnii ntax Ha 3emni - ue konibpi,
o xmee B Amepuui. Lia nTawka BaxuTb 6:m3bko 2 I. Aiye ii macow 0,2 1
MEHLLE 3a ropoLUNHY.

Ak 6aunw, BiAMIHHOCTI B po3Mipi Ta Maci kuTa i konibpi Bpaxatoui. OgHak
060M icTOTam npuTamaHHi BCi BNacTUBOCTI OpraHismis.

Y npupogi € opraHiamu, ki He MaloTb KNITUHHOT 6yaoBu. Lle Bipycu. BoHU mo-
XYTb iICHYBaTU TiNbKN BCEPEeAUHI KNITUH iHLWNX OpraHiamie, a 3a iXHIMU Mex-
aMmy TMHYTb. TOMY BYeHi BUAINAIOTL BipyCU B OKpemy rpyny Tin npupoau. Bi-
pycu gyxxe HebesneuHi Hacamnepes ToMy, WO CMPUYMHIOITL 6arato XBopob
POCNUH, TBAPWH i JIIOAVHMW.

CTopiHKa npupoaoaocigHuKa

BukoHalh 3aBgaHHA. MNpoBean CNOCTEPEXEHHSA 3a OCHOBHMMW B/laCTMBOC-
TAMMW OpraHi3miB.

Oia 1. BusHay npencraBHMKa XMBOI NpMpoan, 3a AkumMm ByaeLl cnocrepirartu.
Lle moxe 6yTu nTawka, aKy T NigrogoByeLl, AOMALLHA TBapyHa abo KiMHaTHa
pocnunHa.

[ia 2. CnocTepiraili 3a BNacTUBOCTAMM OpraHiamy i NoBefiHKOK 06paHoro
npeacraBHMKa XXUBOT NPUPOAM.

Lia 3. Pe3synbtatv cnocTepexeHb 3anuiiy B 30WUTI.

MepeBip CBOI 3HAHHA

. Mepeniun o3HakK, 3a AKMMY OpraHiaMu BiPI3HATLCA Bif, TiNl HEXMBOT NPUPOAN.
. fIKe 3HaYeHHSA 4715 OpraHi3mMiB Mae€ XXUBIEHHA?

. flKa posib KUCHIO B AnXaHHI opraHiaMis?

. Tlpo aki BIacTMBOCTI OpraHiaMiB ife€TbCA B TakUX PEYEHHAX: a) 3 MasIeHbKOH

Xonyas Bupic MOryTHIl ay6; 6) BoBk nontoe Ha 3aiiug; B) Y cTaBKy n/mMBe kapacb?

. 3 4oro cknafatTbCs XUBI opraHiammn?
. Haski rpynu noginatoTe opraHiamMm 3a KinibKicTHo KITUH Y IXHbOMY ckiafi? Haseau

NPVIKNaan OpraHiamis KOXXHOT rpynu.

Monpautoiite B rpynax

JoBefiTb, WO POC/INHN | TBAPUHU - XWBI OpraHiamu.
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§ 36. PIBHOMAHITHICTb OPI'AHI3MIB. POC/TNHIA

OKpiM Moginy opraHiamiB Ha OAHOKMITUHHI W 6aratokni-
TUHHI, YYeHI BMOKPEM/IOKOTb M iHLWI Fpynun Tin >XXWBOT npu-
poan. HannowupeHiwmnM € MNogin opraHi3MiB Ha pPOC/UHM,
TBapuHu, rpubun, bakTepii.

* XTO TaKi poC/ivHu

Lle opraHiamu, ki MalTb KNITUHHY 6YyA0BY, XXUBNATLCA,
POCTYTb, PO3MHOXYIOTbCA. [Mif Yac ANXaHHA BOHW NOT/IMHA-
l0Tb KUCEHb | BUAINAIOTL BYTNEKUCANIA ra3. PasoM 3 TUM poc-
IMHW MaKTb O3HAKW, 3a AKUMMU BIAPI3HAKOTLCA Bif IHLWKNX
opraHiamiB. Po3rngHemo ix.

PocnnHn BUAINAKOTL KUCEHb, AKUM [MXal0Tb OpraHiamu
HaLOoT NnaaHeTw.

PocnnHu 3a3Buyail BeAyTb MPUKPINIEHUA CNOCio XNTTA,
X04ya OKpeMmi 4aCTMHM TXHbOTO Tifla 34aTHI pyxaTtuca. Hanpu-
Knaf, pyxawTbCs BUTKI NMaroHW BMHOrpagy, 06KpydyrHuUCb
HaBKO/I0 PI3HWX OMnop, | KBITKN THO/bNaHiB, AKi BigKpuea-
FOTbCA BpaHUi i 3aKpMBaKOTLCA YBeYepi.

PocnuHn xapakTepusytoTbCsl 6araToMaHiTHICTIO PO3MIipiB,
(hopM NUCTKIB | CcTebes, 3abapBieHHAM KBITIiB | M/IOAIB, CMO-
cobamn pPO3MHOXKEHHS, TPUBAICTIO XUTTS.

Ta BMPI3ZHUTU POCAMHU 3-NMOMIX THLWKNX OpraHiamis MOX-
Ha [0BOJI LWBWUAKO 3a 3e/IeHUM KO/IbOPOM, AKWIA TM Hajae
peyoBuHa xnopoin. 3aBAAKN MOMY POCNIMHHI OpraHiaMn Ha
CBITNI YTBOPHOKTb OPraHiyHi peYoBUHM, WO HEOOXifgHI M
ANS icHyBaHHS. TakK pocnuHu 3abe3neyvyoTb cebe Ta iHLWI op-
raHiamu MOXXUBHMMW PeYOBMHAMM.

3a po3rnsHyTMMKM 03HaKamm 6e3MOMUIKOBO MOXKHaA BifHe-
CTW [0 POC/AVH MOTYTHIW oy6 i TeHAITHY BOJIOLLKY, PO3/0rni
Ky, NiLLUHN YN MaNeHbKY PACKY B CTaBKY.

*Pi3HOMaHITHICTb POCANH

Po3rngaHb mantoHOK 126, i T nobaynl, SAKUMU Pi3HO-
MaHiTHAMMK OYyBatOTb POCAUHU. TOMY BYEHi 3A4IACHWUAMN NOAiN
POCMMH Ha IHWI rpynu, obpaswmn Ans UbOro NeBHi O3HaKMW.
Taknmu 03HaKaMu, Hanpuknag, € oco6imBocTi 6yaoBK | po3-
MipiB cTebna, HafABHICTb YM BIACYTHICTb KBITKW, TPUBANICTb



XUTTA, MPUCTOCYBAHHA POCINHK A0 cBiTNa. MNMo3HanomMmmocH
3 AeAKUMU rpynaMu poc/vH.

Cepeq, poC/VH ICHYIOTb OAHOKNITUHHI (Man. 126, 1) i 6a-
raToKNITUHHI (Man. 126, 2-9) opraHiamu. Tu BXe 3HaeL,
LLLO 3@ 30BHILLHIM BUrNA40M cTebna Ta Moro posmipaMmn cepeq
POC/INH PO3PI3HAKOTL AepeBa, Kyl i i TPas’dHUCTI POCNHMN.

2 3
4 5
7 8 9

Man. 126. PisHOMaHITHICTb POC/IVH: x/1amMmigoMmoHaga (1), COHALWHUK (2),
MakK (3), mox (4), nanopoTb (5), BOAOpPICTb criiporipa (6), YopHobpyBeLb (7),
MopkBa (8), 6apBiHOK (9)
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Man. 127. Pi3Hi KBITKM POC/VH

HafABHICTb KBITKW - 03HaKa, 3a AKOK BMOKPEM/IEHO rpyny
KBITKOBUX pocnnH (Man. 126, 2, 3, 7, 9). PocnnHu Liei rpy-
MY BpaXkatoTb (hopmamMu i po3Mipamun KBITOK, 3abapBrieHHAM
NeftoCTOK, TPUBANICTIO UBITIHHA. 3 6araTOMaHITHICTIO KBi-
TOK Tebe 3HAaNOMMUTb MantoHOK 127.

[0 OCHOBHMX OpraHiB KBITKOBOI POC/MMHM HafexaTb KO-
PiHb, MariH, Wo YTBOPEeHN cTeb610M | TINCTKaAMW, KBITKa, MAij
I HaciHHA. KoOpiHb 3aKPINe POCANHY B FPYHTI I NOrAMHAE
3 HbOr0 BOAY 3 PO3YMHEHUMU PevyoBMHAMM, HEOOXIAHUMW A4
XVBNEHHS pocimHKU. CTebno Cnyrye Onopor PoC/IvHU, Mo
HbOMY PYXalTbCA MOXMWBHI PevyoBUHKU. JINCTOK 3abe3nedvye
YTBOPEHHSA OpPraHivyHMX PeYyOBUH i KUCHIO, IKUI BUAINAETHCA
Yy HaBKO/NMLLHE cepefoBuLLe. 3 KBITOK PO3BMBAIOTLCA M/IOAN |
HaCiHHA, 3aBAAKN AKMM KBITKOBI POCIMHU PO3MHOXYHTHCA.

Y npupogi € YyMMano pocnvH 6e3 KBITOK. [J0 HUX Hane-
XaTb MOXMW i NanopoTi, AKi 3pOCTalOTh Ha 3BOJIOXKEHUX Te-
PUTOPISX, a TaKOX BOAOPOCTI, MOLWMPEHi Y BOLOWNMAX | 3BO-
NOXEeHUX Mmicusax cyxogony (man. 126, 4, 5, 6).

ICHYIOTb POCNMHM OAHOPIYHI, ABOPIYHI Ta GaraTOpiyHi
(man. 126, 7, 8, 9). OfgHOpiYHI BCTUralOTb MPOTATOM OLHOIO



Man. 128. MopkBa - [BOpiYHa POC/NHA: HaCiHHSI MOPKBU (a),
poc/MHa y nepLunii pik pocty (6), BUrsh, POC/VHA Ha ApyTuiA pik pocTy (B, T)

POKY BUPOCTW 1 YTBOPUTU HACIHHSA, 3 AKOTO Ha HAaCTYMHUI PiK
3’ABNATLCA HOBI POC/MHW. B YKpaiHi Takux poc/vH 6ararto
pocTe Ha fiyKax, Yy cteny. IX BupowyoTe Ha nonaax (oripku,
rapoysu, Kykypyfnsa, nomigopuv), BWUCIBatOTb Ha KBITHMKaX
(ancTpun, YopHOGpPMBL, MaTiona).

PocnnHn, y AKMUX BIf NPOPOCTaHHA HACiHWUHM [0 YTBO-
PEeHHA HOBOro HaCiHHA NPOXOAUTL ABa POKW, Ha3MBaKTh [ABO-
piYHMMU. Lle MopkBa (Ma. 128), cenepa, neTpyLuka, nonyx.

Jo 6araTop|qH|/|x POC/MH HanexaTb yCi fepesa 7 Ky,
a TaKoX [esKi Tpas "AHUCTI POC/MHN, AK-OT: CYHULI, MIOHMN,
Xpu3aHTemu Ta iHWI. BOHM KBITHYTb | YTBOPKOKTL MI0A4U
Gifiblle ABOX POKIB.

AKLWO XO0/MI0AHOT NOpU POKY NUCTSA GaratopivyHOi POC/NHU
onafae, 1T Ha3MBaKwTb MUCTONAAHO. A AKLLO0 NNCTA TpUMa-
ETbCA YNPOLOBX POKY, TO Taky 6aratopidyHy pOC/IMHY Ha3u-
BalOTb BIYHO3ENEHOIO.

# MMomipkyii | HaBegn nNpuknagu nucTonagHUX i BiYHO3e-
NEHNX POC/NH.

PoC/nHK, AKI MaloTb NiKyBa/ibHI BNaCTUBOCTI, HaneXartb
[0 rpynu nikapcbkux pocauH (man. 129). JlrogmHa BUKOpUC-
TOBYE PI3HI YaCTUHW UMX POC/AMH ANA NPUroTyBaHHA HacTo-
AHOK, Ccuponie, NOPOWKiB. Hanpuknag, Cik MogopoOXHMKaA
BXOAWUTb [0 CKnagy 3acob6iB Ana NiKyBaHHA Kalluo i 3axBo-
ptoBaHb W/IYyHKa. [nA MONOCKaHHA ropna BUKOPUCTOBYHOTb
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Man. 129. Nikapckki pocnunHu: Harigku (1), BanepiaHa (2), manuna (3), wasnisa (4)

HaCTOAHKM Harifgok i wasnii. MabyTtb, I TO6I nig vac niky-
BaHHA 3aCTyAM AOBOAWUIOCA MUTK TPaB’aHI yail 3 Jof4aBaHHAM
NA0AIB Ka/IMHW, MasInHW, NMMOHA.

3 AaBHiX YyaciB nanHa BUPOLLYE Pi3HI POCANHK ANSA OTPU-
MaHHA NPOAYKTIB XapuyBaHHA, 04Ary, NiKiB, NpUKpallaHHS
CBO€EI oceni. Taki pOCAVHU HasMBalTb KylibTYypHUMU. Ha
BIAMIHY Bif HUX, AUKOPOC/I POCNVHU Y NPUPOAI POCTYTb 6e3
yyacTi II0AUHMN.

 AKi POCIMHN HanexaTb [0 OTPYMNHUX

ICHYIOTb POCNUHM, AKi He MOXXHa 6paTu 4O PYK, HHOXATW
Yy KywWwTyBaTW. AXKe BOHM MICTATb PEYOBUHMU, AKI Y pasi no-
TpanafaHHA B OpraHi3Mm IKOAUHU | TBAPUH 3YMOB/IOKOTL OTPY-
EHHA | MOXYTb NPU3BECTM A0 3arubeni. Taki pevyoBUHN Ha-
3UBalOTb OTPYMHUMMN, @ POCAINHK, AKI TX MICTATb, YTBOPIOKOTb
rpyny oTpyinHux pocaud (man. 130).

OTpYiHI PeYOBMHM HAKOMUYYKOTLCA B PIZHUX YaCTUHAX
POCNNHW. BUCOKMIA BMICT OTPYWNHMX PEYOBUH Yy M/0AAX BOB-
4yoi AroAaun i KoHBanii, y nucTkax 61eKoTu. € poCInHU, BCi

Man. 130. OTpyiiHi pocnauHu YKkpaiHu: yemepuus 6ina (1), BoBuya Aroga (2),
6nekoTa yopHa (3), akoHIT (4)



4YaCTUHM AKUX OTPYMHI. Hanpuknag, BCA POCNNHA aKOHITY -
Bifl KOPEHS [0 KBITKW - HaA3BMYaHO OTPYWHA, HaBiTb HIOXa-
TV 1T He6e3neyHo Ans 340pOB’S.

o6 YHUKHYTW OTPYEHHA, CAif 3HATW OTPYWHI POCINHM
CBOEI MICLEBOCTI | He KOHTaKTyBaTW 3 POC/AWHAMW, Ha3BU
AKNX TOOI HeBifOMI.

Migcymkm

=

Yci opraHiaMmy BYeHi NOAINAKTb Ha Pi3Hi rpynu. 3a ogHWM 3 NOAINIB BU-
OKpeMJ1eHO Taki rpynv opraHiaMis: poC/IMHU, TBapUHK, rpubn, bakrepii.

6 OCHOBHI 0O3HaKM POC/IVH - L€ HAasABHICTb X10poddiny, AKNA 3yMOB/IHOE 3€/1EHWA
KOMip POCAWH, 34aTHICTb YTBOPKBATU OpraHiyHi peyvyoBUMHW, HeOOXigHi Asis
no6yao0BuW B/IaCHOrO Tina.

PocnuHn nogisnieHo Ha rpynu 3a pisHUMM O3HaKaMu.

=

MepeBip CBOI 3HAHHA

. UMM Bigpi3HAIOTLCA POC/IMHK Bif, iHLINX OPraHi3mis?

. HasBwu Bigomi rpynu pocnuH i HaBegu npuknagu.

. Yomy niognHa He mMoxe icHyBaty 6e3 poCnnH?

. Po3noginu pocnuHu 3 HaBefeHoro nepesiiky Ha rpynu, npo fki iwnocs B na-
parpacpi: nweHuus, niwmMHa, KNeH, KoHeanis, Bepba, 6nekoTa, kanycra,
TposHaa, 6y30K, Kpifn, cMopoAuHa, dianka, rpywia, LWassiis.

"?(-OOI\)I—‘

~A TMonpautoiiTe B rpynax

MigroTyiite noBigOM/IEHHS Ha TeMmy «Be3 Bepbu i KanvHM Hema YKpaiHu».
[na uporo gob6epitb iHOpMaLilo Npo ui pocanHu (A0 SKOT rpynM POCAVH
Hanexartb, fike 3Ha4YeHHA MalTb Yy MPUPOLi, UMM KOPUCHI OS5 M0AUHN).
3'AcyiiTe, AKi Tpagmuil yKpaiHCbKOro Hapoay NoB’si3aHi 3 Bep6b0to Ta KaIMHOK0.

§ 37. TBAPUHW. PIBHOMAHITHICTb TBAPVH

TBapuHW, AK | POCANHKW, AUXAKOTb, XWUBAATHCHA, PO3MHO-
XYIOTbCH, PyXaloTbCA, POCTYTb. IXHE TIIO CKNaJaeTbCa 3 04-
HIET UM 6araTboX KNiTUH. MpoTe BCi TBapUHM MatOTb CrifIbHI
03HaKW, 3a AKUMU TX 00’ef4HaNN B O4HY rpynmny.

*AK BIAPIZHUTY TBApUHY Bif IHWKX OpraHi3mis

[(0noBHa BIAMIHHICTL TBapWH Bif POCAUH MOMIATAE B TOMY,
LLLO BOHU >KUBNATbLCA FOTOBUMUN OPraHiyHUMu pevyoBrHamu,
WO € Yy CKnagi iHWmx opraHiamis. OfHI TBaApPUHUN XXUBNATHLCH
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POCNMHAMK. X Ha3uBatOThb POCAUHOTAHUMM (HAanpuknag, 3a-
€Ub, KiHb, KOopoBa). Ti, XTO CMOXWBAE IHWWNX TBapWH, Hane-
XaTb [0 M’ACOigHMX, abo XM>KakiB, AK-OT: BOBK, /lieB, COBa.
ICHYIOTb BCEIfHI TBapUHU, AKI MOXYTb XWUBUTWUCA POC/INH-
HOIO | TBAPMHHOK DKeto, Hanpukiag BeAMidb, CBUHA.

OpraHi3am 6aratoKNiTUHHUX TBapWH CKNafaeTbCs 3 opra-
HiB, fAKi MalTb NeBHe MNpPU3HayYeHHA. Hanpuknag, Hagxo-
[XKEHHA KUCHIO B OpraHisM i BUBELEHHS 3 HbOr0 BYI/1EKMC/IO-
ro rasy 3abesnevyyroTb OpraHn AuUXaHHA. Y NOANHK | 3BIPIB -
Lie fiereHi, y pmb - 3g6pa. 3a OTpUMaHHA NOXUBHUX PEYOBUH
BIANOBIZalOTb OpraHu TpaBfieHHA (Hanpuknag, LWayHokK). 3a-
BAAKW opraHam 4yTTiB (04i, HiC, Byxa) TBapMHW OPIEHTYIOTb-
CA Ha TepuTOpIii CBOr0 iCHYBaHHS, BYaCHO [Ai3HAKOTHLCA MNPO
Hebe3neKy UM HasBHICTb XKi.

BaXn1MBOK 03HAKOK TBApWH € 3[4aTHICTb aKTUBHO pyXaTu-
ca. LUboMy cnpusAoTb PO3BUHEHI M’A3M | PI3HOMaHITHI KiH-
LiBkn. OKpemi crnocobu nepecyBaHHS TBapWH MpeacTaB/ieHO
Ha MantoHKy 131.

Man. 131. Cnocobu nepecyBaHHS TBapuH



Man. 132. AktuHia (1) i ycTpuus (2) 30BHI He CXOxi Ha TBapuH

[Mopyy i3 pyXIMBUMW TBAPUHAMW ICHYIOTb | TaKi, AKi Maii-
€ He pyxalTbCs | 30BHI HaraaylTb POC/NHM abo Tina He-
XuBOiI npupogmn (man. 132).

m[ pynn TBApUH

[0 TBapuvH HanexaTb AK OAHOKNITWHHI, Tak i baraTo-
KNI TUHHI opraHiamu. lNepLui MewwKaoTb NepeBaXHo Yy BOAO-
IMax, BOMOroMy I'pyHTI abo ocenstoTbCsA B TiNi iHWKUX opra-
Hi3MiB. BOHWM 374e6i/ibLLOro MiKPOCKOMIYHUX PO3MIpiB, TOX
BMBYATKN TX MOXKHA Ti/IbKX 3a [ONOMOroK MiKpoCKona.

BaraToKNiTUHHUX TBapUH MOXHa MOAINNTM Ha [ABi Benu-
Ki rpynu: xpebeTHi i 6e3xpebeTHi (man. 133). Hanpuknag,
prbu, 3eMHOBOHI, NNasyHW, NTaxu, 3Bipi MalOTb BHYTPILLIHIO
OCHOBY Tifla - xpebeT. BoHW Hanexartb [0 XpebeTHMX TBapuH.
A TaKi TBapuvHM, K 4YepB’AKM, KOMaxu, MaByKW xpebTa He
MatoTb, TOMY BOHW YTBOPIOKOTL rpyny 6e3xpebeTHMUX TBapuH.

Y pun6, xab, AW ipoK TemnepaTypa Tina 3MiHIETbCSA 3i 3Mi-
HOK TemmepaTypy HaBKOMMLLIHBLOIO cepefoBuLla. X HasuBa-
l0Tb XONOAHOKPOBHUMMW TBapuHamu. MOCTiHY Temnepary-
py Tina, AKa He 3aNeXWUTb Bif TeMMNepaTypu 30BHILHLOIO Ce-
pefoBuLa, MalOTb NTaxu, 3Bipi i NoAnHA. BOHM yTBOPIOKOTL
rpyny TenaoKpPOBHUX TBapUH.

. Unm Hebe3neyHi oTpyrHi TBapUHU

Cepef, TBapuH TaK camo, K i cepef pOCAuH, € 6ararto
OTpPYyiHMx (Man. 134). BOHU MICTATb pPevOBMHU, Hebe3neyHi
ANA KUTTA | 340pPOB°A NOAMHU | TBapuH. locTpaxaaTtu Bif
OTPYMHUX TBAPUH MOXHA, AKLWL0 BOHM BKYCATb UM BXaNATb
NMOAMHY, CKYLWTYyBaBWM X abo NpOCTO AOTOPKHYBLUMCL A0
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7 (6

Man. 133. PisHOMaHITHWIA CBIiT TBapWH:
[oLoBWi YepB'sk (1), komaxa (2), nasyk (3), nTax (4), Awipka (5),
neprisHMUA (6), pnba (7), oneHb (8)

MOKPUBIB IXHLOrO Tina. [Ayxe 60MiCHAMWU € BifuyTTH, KON
XannTb oca um 6mpkona. Lie Tomy, WO Yepe3 NPOKON Y WKIpi
BOHW BBOAATH CBOIO OTPYTY. OCO6/MMBO HeGe3nevHo Ans noau-
HW, KONK 11 BXansaTb Bigpasy 6arato oc i 6Xin.

Y Kpumy 4acTo TpannstoTbCA OTPYWHI NaBYKM KapaKypTu i Ta-
paHTyNu, y cTenax YKpaiHu - rafiooka 3suyainHa (Man. 134, 3).
IT mMoXHa BMi3HaTU 3a OCOG/AMBUM Bi3€PYHKOM Ha CMUHI.
Y YopHOMY i1 A30BCbKOMY MOPAX MeLllKae puba MOPCbKUi
APaKoH, AKWIA 60nsYe XanuTb OTPYUHUMW WInnamu, i Megy-
3a KOPeHepoT, KOHTaKT 3 AKOK CXO0XWI Ha OMiK KPOnuBoHo.

LLlo6 ybesneunTtn cebe Bif OTPYMHUX TBApPWH, [Ai3HaicH,
AKi TBapuMHW TBOET MICLEBOCTI € OTpylHMMW. Hamaraiics
YHUKaTN 3yCTpiver 3 HAMK, a 'y BMMaAKY KOHTAKTy 3 OTpYyii-
HOK TBApPMHOK CNif HEramHo 3BEPHYTMCA 3a MeAUYHOK [0Mo-
MOrOH0.



Man. 134. OTpyiiHi TBapuHM YKpaiHu:
MOpCbKuin gpakoH (1), kapakypT (2), ragioka 3BuuaiiHa (3), 6opkona (4),
Mepay3a kopeHeport (5), TapaHTyn (6), oca (7)

mTBapuHM CBINCbKI Ta AWKI

ICHYe TakoX MoAin TBapWH Ha CBIACbKUX i AWKUX. TBa-
PUHKN, AKX NOAMHA NpUpyYmna i po3BOAUTb A1 CBOTX Hal-
PI3HOMAHITHIWMX NOTpe6 (4NA OTPUMaHHA MPOAYKTIB Xap-
4yyBaHHA, OATY TOLW,0), HanexaTb [0 CBiliCbKMX TBapuH.
JllognHa ix gornagae, rogye, nikye. (Hasegu npuknagm ta-
KUX TBapuH). [0 CBIACbKUX TaKOX Hanexatb KOTWU, cobaku,
aKBapiymMmHi pnoku.

XKXUTTA AMKNX TBapuH MOBHICTIO 3aN€XWUTb BifJ HaBKO-
NMLWHLOrO cepefoBula. BoHM camoOCTiHO [06yBatOTb XY,
A6at0Tb MPO HOBOHAPOMKEHUX ManAT, 3axXuLialoTbCs Bif BO-
poris.

Cepen AMKUX TBapWUH 4YMMano TakuX, AKI MPUHOCATb f1H0-
AVHI KopucTb. Hanpuknag, ntaxu. Cnoxusarum Komax i no-
NIOKYM Ha MULLEN | XOBpaxiB, AKi WKOAATb KYNbTYPHUM
POCNNHAM, MTaxW € HafinHMMWU 3aXUCHUKaMMK 3efIeHUX Ha-
cafkeHb. OCb YoMy Cfif OXOPOHATM NTaxiB i MiKAyBaTUCH
MPO HMX: CTBOPHOBATW LIMAKIBHI 1 CUHWYHUKW, He PO30pHoBa-
TW THi34, NIArof4oByBaTN B3UMKY. 3a L0 HEBENUMKY TypboTy
NTaxy HaBecCHI | BMAITKY BiAAAYaTb CNOBHA CNACIiHHAM Halunx
nicie, cafis i BpoXar nonis Bif WKIgHUKIB.
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MmacyMKu

M TBapuUHW XWBNATLCA T[OTOBUMM OPraHiYHMMW peYvyoBUHAMM, CMOXMUBAKOUU
POCAVHHY YN TBAPUHHY TXY.

M BinblWicTe TBAPUH pyXxalTbCHA, Y HABKO/IULWHBbOMY CBIiTi BOHM OPIEHTYIOTLCSA
3a [0MOMOrOI0 OpraHiB YyTTiB.

v 3anexHo Big ocobnumBocTeli 6yf0BM | CNOCOBY XUTTA BUAINAOTb Pi3Hi rpynu
TBapwWH.

M Cnig 3HaTWM OTPYMHUX TBApPWUH CBOEI MICLEBOCTI, WO6 YHUKHYTU He6e3neku

Bi, KOHTaKTY 3 HUMW.

5* CrtopiHKka epyguTa

TBapvHM 3’IBM/INCSA MIiSIbOHN POKiB TOMy. MNepLui TBApMHM MEeLIKann y BOJ;.
3a yac CBOro iCHyBaHHS BOHW 3MiHKOBa/IMCH | PO3CENUIUCA NO BCili nnaHe-
Ti. CyyacHi TBapuHM - HawankM TUX TBAPWH, SKi KOUCb Hacenanu 3emsio
(man. 135). YueHi 3'acyBanu, L0 cepeg TBapuH MUHYI0T0 6y pOCINHOTAHI
Ta XMXKaKu.

Man. 135. inHo3asp (1) i MAMOHT (2) - TBAPUHU MUHYJIOTO

MpefkaMy cyyacHUX C/IOHIB yYeHi BBaXalTb MaMoHTIB. Lii TBapuHu 6ynu
ayxe BUTpuBani, Mann Kyanaty AOBry LWIePCTb, Ska Aobpe 3axuwana ix Bif,
xonoay. 3picT 4OpOC/AOro MamoHTa caras 4 MeTpiB, a Maca - 8 TOHH. HuHi
B MPUPOSHNUYNX MY3EAX MOXHA 6aunMTN PeLUTKM Tila UMX KOSIUCb MOLUMPEHUX
i Ha TepuTopIl YKpaiHN TBapuH.

MepeBip CBOI 3HAHHA

=

. Ynm TBapuHKM BIAPI3HAOTLCA Bif POCNUH? LLLO MK HAMK CMiNbHOro?

. 3a ,0NOMOroH YOro TBAPUHU OPIEHTYIOTHCH Y HABKOTMLWIHLOMY MPOCTOPI?

3. Posnoginn tBaprH, 306paxKeHnx Ha MasltoHKy 133 Ha rpynu, npo siki rhwnocs
B naparpadi.

4. Ha saki rpynu noginsatoTs TBapuH? Cknagu po3nosigb Npo O4HY 3 rpyn TBapuH

3a nnaHom: 1) Ha3Ba rpynu TBapuH; 2) TBapUHK L€l rpynu; 3) CnisibHi 03HAKK

TBapuH L€l rpynu.

N



MonpautoiiTe B rpynax

MigroTyiite MiHi-NPOeKT «TBAapUHN MUHYIOro». [1NSA LbOro ckopucTantecs iH-
hopmaLlieto CTOPIHKM epyauTa K 3pa3koM Onucy npeacTaBHUKIB LIUX TBAPUH.
3a pesynbtatamu poboTH MiAroTyliTe YCHE Y NUCbMOBE NOBIAOMIIEHHS.

8§38. IPVBU

3a3BMyain, KOMM MM 4YYEMO CNOBO «rpub», TO YABJIAEMO
3BMYHI NS Hac rpmbu, ki My 36Mpaemo B fici UM Ha nyui,
AK-0T: Mac/itoKu, neyepuui 4M OneHbKWU. BOHM MmalOTh LWa-
MUHKY | HDKKY: came TX MW 3pi3aeM0O W Krafgemo [0 CBOro
Kowwnka. MNpoTe WwannHKa i HiXKKa - Ue nLe HeBesnKa yac-
TWHa rpuba, Ky Ha3uMBalOTb NNof0BMM Tinom. BOHO cnyrye
ANA PO3MHOXeHHSA. OCHOBHe Tiflo UMX rpmbiB 3HAXOAUTLCA
Yy 'PYHTI 1 iCHY€E He OfMH piK. BOHO Mae BUrNaL TOHKUX, HO-
BIMX HUTOK | HA3MBAETLCA TPUBHMLIELD.

[pnbn XMBYTb Y I'PYHTI | Ha AOro NOBEPXHI, Y BOAI N Ha
[lepeBUHI, Ha MOBepxHi i BCepeauHi pPociuH | TBapuH. [pu-
61 XXNBNATHCA TOTOBUMM OPraHiYHUMKN PevyOBUHAMM. TX BOHM
MOr/INHAKTL 3 XXMBUX abo MepTBMX OpraHiamie (Hanpuknag,
MeHbKa) YCIE MoBepxHero Tifa.

mYoMy rpubu cTaHOBNSATb OKPeMYy Fpyny opraHiamis

TpuBannin yac yyeHi He 3Hanu, A0 AKOT rpynun opraHi3mMis

cnif BigHecTV rpmbu. Amxe nofibHoO JO pOCNVH rpubu BeayTb
MPUKPINAEHNA cnocib XWUTTA, Npo-
Te He MmalTb Xniopodginy. A nogibHo
[0 TBapUH rpuobu XuBIATbLCA rOTOBU-
MW OpraHiyHMM peyvyoBuHamun. Tomy
BUPIWMAN 06’egHaTV Ui OpraHiamm
B OKpeMy rpyny 3 Ha3BOK rpuou.

ICTIBHI Ta OTPYWHI rpmubu

[pnbKn, AKi MU 3BUKAKM BaunTy
B JliCi Y/ Ha ransasuHi, Hanpuknag oi-

NUIA Tpnb, HanexaTb [0 LWanUHKOBKX
rpuGis. PO3rnsHb MatoHOK 136, i 3po- Man. 136. Bygosa
3yMmieLl, 3BiAKM B3Anacs LA HasBa. LWaNNHKOBOTO rpu6a
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Man. 137. icTiBHi WaNWHKOBI rpubu: G rpub (1), mMacsitokm (2),
neyepunyi (3), mMcrdkn cnpadxHi (4), nigocnyHuk (5)

Cepeq, WwannHKoOBMX rpmnbiB 6arato TakuMX, AKi BXWUBAKOThb
y DKy. Lle icTiBHi rpuoun (man. 137). MpoTe iCHYOTb rpubwm,
BXMBATU AKI HE MOXXHa B XOAHOMY pasi, TOMY LU0 TXHE TiN0
MICTUTb Hebe3neyHi (OTPYWHI) ANA XUTTA NHOLVHUA PEHOBUHM.
Taki rpnbu HasmealoTb OTpynHUMM (Man. 138). CmepTesb-
HO Hebe3neyHMMK € 6r1ifa noraHka, YopTiB rpmb, ripUMUHUA
rpnb, YepBOHMIM | MAHTEPHUI MYXOMOPW.

HepifKo OTPYWHI rpmbn Tak CXOXi Ha iCTIBHI, WO X BaX-
KO Bigpi3HUTW. 3anam’aTand 30M10Te MNpaBWUIo - He 36upai
rpuoiB, SKUX He 3HaewW, I TUX, WO pOoCTyTb 06abiu gopir
i N06NM3y BENUKUX MPOMMUCIOBUX MICT.

Man. 138. OTpy¥iHi WanMHKOBI rpubu: Gniga noraHka (1),
naHTepHWIA (2) | YePBOHWMIA (3) MyxomMopu



mPi3HOMaHITHICTb i 3Ha4YeHHA rpubis

Y nici, nocagui, Ha nykax poc-
TYTb He nuwe LWanuHKOBI rpubun.
TyT Melwkae Oarato rpubis, ki
OCenalTbCA Yy TPYHTI, Ha Bigmep-
NNX pewiTkax opraHismis. XXuB-
NAYNCL OpraHiyHMMK pPevyoBUHAMMU,
BOHU CrMPUAOTb 30epeXXeHHI0 [10-
BKINNA Bif 3a0pyAHEHHA, & IPyHT
36arayytoTb rymycom.

Tobi, HanesHo, AoBoAwnioca 6Ga-

YT BKPUTUIA wuBinmo xni6. Le Man. 139. Mykop -
«po6oTa» rpubis, 30Kkpema Mykopa HBinesuit rpuo

(Man. 139). M'pnbun, AKi YyTBOPKOKTL MOAIGHY UBiNb, 00 €gHaNN
B rpyny usinesmx rpnbis. Ocenaroumcb Ha NpoAyKTax xapyy-
BaHHA, BOHW XXUBNATHCA HAMMW, LUBUAKO POCTYTb i PO3MHOXY-
t0TbCA. Yepes AifANbHICTb rpubiB NPOAYKTM NCYHOTHCH, CTat0Th
HeICTIBHUMN.

ICHYIOTb rpubu-napasuTun. BoHM nuwe 3abuparoTb Bif
POC/IMHN NOXWBHI OpPraHiyHi pevyoBUHU | Ay>XKe T WKOAATb.
Hanpuknag, TPyTOBUKWM Ha cToBOypax AepeB (man. 140) a6o
CaXKa, L0 OCeNseTbCA Ha CYUBITTAX KYKypyasun (man. 141)
YW NLeHnL.

Okpemy rpyny rpubis CTaHOBNATL ApidDKMKI, AKi yepes
Mani po3Mipyu BaXKKO nobaunty 6e3 mikpockona (man. 142).

Man. 140. Mapa3uTuyHi rpubu-TpyToBuKM Ha  Man. 141. Kykypyasa, BpaxeHa
cToBOYypi AepeBa CaXXKOBUM rpruoom
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Man. 142. Opixaxi: 1- nig MiKpOCKOMOM, 2 - nekapcbKi APiKOXi

YNpoaoBX CTONITb /IIOANHA BUKOPUCTOBYE TX MPU BUMIKAHHI
xniba, y nuBoBapiHHI. MekapcbKi ApDKAXKI A0Aat0Thb Y TICTO,
o6 3p06UTN MOro NYXKiWnMm.

AK 6a4ymmo, ponb rpunbis y npupoai ayxe saxnmea. Cepef
HUX € TaKi, IKi NepeTBOPIOOTL OpPraHivyHi PeyoBUHK BiAMep-
NINX OPraHi3miB Ha HeopraHiyHi. 3aBAAKN LUbOMY I'pPYHT 30ara-
YYETLCA HEOOXIAHUMU NS POC/IUH MOXXVMBHUMWU PEYOBMHAMMU,
[licna pynHyBaHHA TPUOHULL OpraHivyHi pe4yoBUHKU B 1T CKnagi
TaKOX MepeTBOPIOIOTLCA Ha MeperHii.

[pnbamu XXMBAATLCA YMMANO MeLllKaHLiB Nicy, Hanpuknag
Pi3HOMaHITHI KOMaxu, 6inku, KabaHW, nTaxu. Ta i NOANHA He
BIAMOB/IAETLCA Bif NPUrOTYBaHHA CTpaB 3 rpubéamu.

Mipocymkm

=

[o rpubiB Hanexatb opraHiamu, Siki BeAyTb MPUKPINAEHUiA cnocib XutTs,
He MICTATb XNopodisly, a TOMY XMUBNATLCA FOTOBUMW OpPraHiyHUMKU peyo-
BMHAMMU.

Halibinblw BigOMI - LIANWUHKOBI rpubK, 3Ha4YHy YaCTUHY SKUX JTI0AUHA BXNBAE
B XY.

Bapto nam’'ATatv, WO cepej LWanNMHKOBUX TPUBIB € ayxe OTPYWHI
i HABITb CMepTesibHO Hebe3neuHi, AKLWO BXMUBATK iX B iXY.

KpiM wanuMHkoBMX TrpubiB, ICHYHOTb rpubu-napasuTtu, LUBIIEBI rpubwy,
OpiKaXi.

Po3knapgaloun pelTku BigMepanx poc/vH i TBapuH, rpubn NONOBHIOKTL 3a-
nacv HeopraHiyYHMX PeyvyoBUH I'PYHTY, AKi HEOOXiAHI pOCNMHAaM.

=

=

=

=



CTopiHKa npupoaoaocigHnKa

MpakTnyHe 3aHAT THA. BU3HaueHHA Ha3B HalibiNbll NOWWpPeHUX B YK-
paiHi pocnuH, rpubie, TBApPWH 3a 4OMNOMOrOK aTnaciB-BU3HAYHUKIB

MeTa 3aHAT TA: po3BMBaTV HABUYKM POBOTU 3 aTnacamu-BM3HAYHUKaMU;
HaBUMTUCHA BM3HAYATU Ha3BM HalibiNbll NOLWMPEHUX B YKpaiHi pPOC/WH, rpu-
6iB, TBapWH.

O6nagHaHHA, MaTepianin: repbapHi 3pasku pPocnunH, 306paxeHHs (doTo-
rpadoii, MasloHKN) HaMNOWMPEHIWNX B YKpaiHi pocnuH, rpnbis i TBapuH, ar-
nacu-BM3HAYHMUKN POCAVH, TBapWH, rpubis.

3aBpgaHHAa 1. Po3rnsHb 3anponoHOBaHi repbapHi 3paskum poc/avH, 306pa-
XXEHHS POC/NH, TBapuH, rpmubis. 3BepHK yBary Ha ixHio hopmy, 3ab6apBneHHs,
po3mipu.

3aBfaHHA 2. BcTaHOBM Ha3BM AOCAIAXYBaHUX OpraHiamiB, KOPUCTYHUUCH
aT/iacamu-BU3HavYHMKaMMU.

3aBpgaHHAa 3. 3anvwn Ha3By BU3HAYEHUX POCUH, rpmbIB i TBapuH. [i3Hai-
CA, SKi 3 HUX € y TBOIN MiCLLEBOCTI.

3p CTopiHka epyauTta

Y nikyBaHHi 6araTbOx XBOp06 4acTo BMKOPUCTOBYOTb aHTUGIOTMKK. Lle nikap-
CbKi npenaparu, siki MPUrHiYyTb PO3BUTOK XBOPOOOTBOPHUX BakTepiii i rpu-
6iB. TpannseTbcs, WO Mikapi npu3HavaTb aHTMBIOTUKM Mig 4ac 3acTyaw,
TOX, MOX/MBO, TOGI TEX 3HAOMI Lj NiKn.

Mepwuin aHTMBIOTUK, 3 SIKUM MO3HAMOMWUIIOCSA JIOACTBO, OyB OTPUMAaHWA
3 uBinesoro rpmba neHiyuiy. Tomy nikn HasBaan NeHiyuniHoM. Y poku Apyroi
CBITOBOI BiliHM BiH BPATYBaB XWUTTH TUCAYaM BiiCbKOBUX, SKi 3axuwianmn 6artb-
KIBLUMHY. 3a oTpMMaHi nepemoru B 60poTb6i 3 iHheKLiliHMMN XBopo6amu Mo-
OVHW i TBAPUH YUEHi Pi3HUX KpalH Ha3nBaloTb NEHILUNIH «PO3YMHO0 LBIIO»
i «kKOpOsIeM aHTUBIOTUKIB.

. Ha3Bu o3Haku rpunois.

. ki rpynu rpu6is TM 3HaewWw?

. HaBean npuknagm icTiBHMX rpubiB. Ynm Hebe3neyHi oTpyiiHi rpuoun?

AK XUTTA 6araTtbox rpmbiB NMoB’A3aHO 3 pocCNIMHaAMMN?

. 36bupatoun rpubn, cnig akypaTtHo 3pi3atv NJoAOBI Tila, Hamaral4yucb He
noLwKoANTN rpnbHULID. YoMy cnig pobutn came Tak?

aONWN R

Monpautoiite B rpynax

Y4Hi cnepevanuncsa wono rpubis. OfHI WKoNApi cTBEpAXyBanu, WO B npu-
podi HeMae WKigANBUX rpubiB, a iHLWI - WO LWKIAIMBMX rpnbiB 6arato iix cnig
3HULWYBATU. A AIK BBaXXaete BU?
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§39. BAKTEPII

Kpim pocnuH, TBapuH i rpubiB icHYE LLle 0a4Ha rpyna opra-
Hi3MIB - 6akTepii. YCiTi npeACTaBHNKM MaKTb HaA3BNYANHO
Masni po3Mipu, TOX NoGayYnTU IX MOXHa NvLle B MiKPOCKOM.
Tomy X LWe HasMBalTb MIKPOCKOMIYHMMM OpraHismMamu.
BakTepil - HalgaBHIWIi opraHiamu Ha 3em/ii.

*[le MelWwKaloTb bakTepil

BakTepii MewWwKaloTb BCOAM - Y BOAI, I'PYHTI, PI3HUX Op-
raHiamax, y nosiTpi, AKUM [MXae NOANHA, Ha PI3HUX Npea-
MeTax, Y Tifli pOCNUH, TBapWUH, NOANHN. TpefCcTaBHUKM Hak-
Tepi €AUHI cepef OpraHi3amiB, AKi 3[4aTHI XXUTWU B rapsaymx
[Kepenax i B IbOAOBUKAX.

*XT0 Taki 6akTepii

Lo 6akTepin HanexaTb NepeBaXHO OAHOKMITUHHI OpraHis-
MW PI3HOT (DOPMU, HaNpUKnag KynacTi, nanmykonogibHi, cni-
panbHi Towo (man. 143). Big pocnuH, TBapwuH i rpubis 6ak-
Tepii BIgPI3HAKTHCA TUM, WO TXHI KNITUHW He MalTb sapa.

AK BUAHO 3 MasitoHKa 143, y fedAKnX 6aKTepinl € 04MH un
KiflbKa IKTyTUKiB. 3a [ONOMOrot HMUX 6akTepil pyxarTbCs.
IHWi GakTepil, AKi He MalwTb [XKIYTUKIB, MepPeMillytoTbCs
KOB3aHHSIM ab0 NepeHOoCATbCS BITPOM YU TedigsMu BOAOMM Ha
3HaYHI BiACTaHI.

OfHi 6aKTepii MOXYTb XXUBUTUCA OpraHiYHUMM pevyoBUHA-
MW BiiMepanX opraHiamis abo TXHiX YacTUH, Hanpukiag ona-
MM NINCTAM. YHacnifoK Uuboro rpyHT 3b6aradyeTbcs Heopra-
HIYHUMW PeYOBUHAMMW, HEOOXIAHUMU AN XUBNEHHSA POC/INH.
Taka JifANbHICTb 6akTepii KOpUCHa 414 XUBOT NPUPOAMN.

Man. 143. Pi3HOMaHITHICTb dpopm GakTepiii



[MpoTe GakTepil MOXYTb 3aBAaeaTu i WKogu. Hanpuknag,
BOHU MOXYTb XXWUBUTUCA MPOAYKTAMU XapyyBaHHSA - M’ACOM,
pMoOOoI0 TOLO, Yepe3 WO Ui MPOAYKTU NCYHThCA.

Cepeq, 6akTepiit € 1 Taki, WO, NOAIGHO A0 POC/WH, YTBO-
PIOKOTL OPraHiyHi Pe4yoBUHN 3 HEOPraHIYHUX.

AK 1 iHWIi opraHiamu, 6akTepil gMxalTb KMCHEM, Xo4a ce-
ped HUX € N Taki, AKUM And AUXaHHA KUCEeHb He MOTPIGHMIA.

[MoTpanuBLKM y CNPUATAMBI YMOBKM, 6aKTepii gy>e LWBUA-
KO PO3MHOXYITbCA. Hanpuknag, CKUCaHHA MOJIOKa - pe-
3yNbTaT WBMAKOIO PO3MHOXEHHSA 6aKTepiil, SiKi B HbOro Mo-
Tpanuan,

» flka KOpUCTb Bif GakTepii

Cepen GaKTepiid € KOPWUCHI Ta WKIiANnBI ANa NHOANHN.
K 3a3Hayanocsa Bullle, YacTuMHa GaKTepih pynHYye Bigmepri
PewTKn opraHiamie. Mpu LUbOMY IPYHT MOMOBHIOETLCA HEOP-
raHiYHUMK peyvoBMHaAMU, MOTPIOGHUMM AN POCAUH. ICHYOTb
bakTepil, AKi CTBOPIOKOTb OpraHiyHi pevyoBMHU IPYHTY. TOX
3aBAAKN 6GaKTepiaM Ha nnaHeTi He HaKOMUYYKTbCA PELLTKM
BIAMEPNNX POCNUH, TBapwH, rpmbiB, a rpyHT 36aravyerbcs
HeOOXIAHUMMN AN POC/IVH PEYOBUHAMMU.

Y KUWEYHUKY NOAVHU XXUBYTb KOPUCHI 6akTepii, AKi
YTBOPIOKOTL HEOOXigHI BiTaMiHM | 3axullalTb NHOAUHY Bif
IHWKUX GaKTepiin, AKi € WKIAAMBAMK ANns 1T 340poB’°A. ICHY-
I0Tb 6aKTepil, AKi NepeTBOPIOOTL MOIOKO Ha CMeTaHy, Kedip,
Cup, AonomararTb Y BUIOTOB/IEHHI MOTYpPTiB, AesKUX COPTIB
TBEpAoro cupy (man. 144). 3aroTisfiga cUIOCYy Ha KOPM TBapu-
Ham | KBalleHHA KanyCcTu TeX He 06XoAmMTbCs 6e3 GakTepii.

Man. 144. MNpoayKTn Xap4yyBaHHS!, CTBOPeHi 3a y4acTio GakTepii
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* Yum wkignmei baxrepii

Kpim ncyBaHHA NPOAYKTIB XapuyBaHHA, 0C06/MBY Hebesne-
Ky 4N5 NIOAVHW CTaHOB/IATbL XBOPOOOTBOPHI 6akKTepii, AKi crnpu-
YMHIOKOTb PI3HI 3aXBOPHOBAHHA, HANpPUKNag aHridy, nHeBMoO-
Hito. [In3eHTepito Ta X0nepy, AKi Ha3MBalOTb XBOpPobamu bpya-
HUX PYK, TakKOX CMpPUYMHIOTL OGakTepii. Tomy nam’aTaMn,
WO nepes Cro>XMBaHHAM TKi MNOTPIOHO 3aBXXAM PEeTENbHO
MUTU pykn. CTex, Wob 3aBXan Ynctum 6ys nocya.

Cepen, XBOPOOOTBOPHUX OaKTepind 6araTo Takux, AKi ru-
HYTb Bif, COHAYHUX MPOMEHIB, HE BUTPUMYIOTb KUMN ATIHHA.
TOX NpPOBITPIOBAHHA NMPUMILLEHb, KUM’ATIHHA peyer, AKWN-
MW KOPWUCTYBanaca XBopa MOANHA, AOMOMOXYTb 3MEHLUUTU
PU3MK MOTpanisHHA XBOPOOOTBOPHUX GaKTepii B OpraHi3m.
Big xBopol noAnHN 6aKkTepil MOXYTb MOLLMPIOBATUCL Yepes
0COOUCTI peyi, Nif Yac Kalwso i YXaHHS.

n Mpuragaii 3 OCHOB 3[40POB’A, [0 AKMX 3an06iKHUX 3aXo-
AiB Tpeba BAaTucd, Wo6 3aXMcTuTy cebe i HABKOMULLHIX BIf
MOLUMPEHHA XBOPOOOTBOPHMX MIKPOOPraHi3miB.

Miacymku

" [o GakTepiii Ha/lEXXaTb NEPEBAXHO OAHOK/ITUHHI OpraHiaMun pPi3HOI qpopMm.
1 BakTepil MeLLKaloTb BCHOAM - Y BOMj, I'PYHTI, Pi3HMX OpraHiamMax, y rosiTpi, Ha
pi3HMX NpegMeTax.

Cepep, GakTepill € KOPUCHI Ta LKA/ MBI AN JFOANHW.

N4

CTopiHKa npupoaofocigHuKa

MpakTun4yHe 3aHAT TH. O3HalOMIEHHA 3 HAWNOLUMPEHILWMN N OTPYii-
HUMW pOC/IMHaMKn, rpubamu i TBapuUHamMu CBOET MiCLLeBOCTI

MeTa: 03HalOMUTUCA 3 MPeACTaBHMKAMM POC/IVH, TPUGIB | TBApWH, Hano-
LUMPEHILLMMM Y CBOIA MICLEBOCTI Ta OTPYHAHNMM.

O6nagHaHHA, MaTepiann: repbapHi 3pa3ky POC/MH, KOMEKUii Ta onyadana
TBapWH, My/sDKi rprbiB, 300paxxeHHsT (dooTorpadoii, MasltoHKM) HaiMoLUMpPEHi-
LUMX 1 OTPYMHWX POC/INH, MPUOIB | TBAPWH CBOET MICLIEBOCTI (avB. JoaaTtku).
3aBaaHHs 1 Po3r/isHb 3anporoHOBaHi BUMTENIEM 306paXXeHHS umn repbap-
H 3pa3ky PoC/IvH, NpoYuTaii ixHi Ha3Bw. [isHalics, Ae BOHWM 3pOCTatoThb (Ha
NiCOoBIN rasisiBUHI UM Ha 6epesi BOAOWMM, 3aTiHEHMX MICLSX Ui [OOpe OCBIT-
NeHnx). Yn € cepen, UMxX POC/IMH OTPYMHI?

3aBpaHHA 2. Cepen BUaaHMX 300paxXeHb | MynsbkiB rprbiB 3Haiay iCTiBHI
Ta OTPYVHI, NpounTaii iXHi Ha3BW. 3BEPHM yBary Ha Kosip Lwarku, doopMmy Mnsio-
[OBOro Tina uyx rpubie. AisHaiics Npo MicLs TXHbOrO 3pOCTaHHS.
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3aBaaHHAa 3. Po3rnaHb BUAaHi BuMtenem Konekuii, onygana, 306paxeHHs
TBapWH i NpounTalii ixHi Ha3Bu. ONMWK OfHY 3 TBApUH CBOET MicLeBOCTI. /1A
LUbOro 3a3Hau, K Ha3MBaETbCA TBApPVHA, € BOHA MELUKAE, AKOro KoNbopy
MOKPMBMU TiNla, YNM XUBUTbLCS.

3aBAaHHA 4. 3anuwu Ha3BM HaNOLWMPEHIW WX | OTPYNHUX POCAUH, rPnbiB
i TBAPUH CBOET MiCLLEBOCTI.

3po6u BMCHOBKW, AaBLIKW BiAMNOBIAI HA 3aNNTaHHA:

AKi poc/IMHKM, TPpMOKM | TBAPUHM HaNOLWMPEHIWI y TBOIA MiCLEBOCTI, a fAKi -
OTPYWHI? 3anam’ATail iXHi Ha3BW i 30BHILWHIA BUrNAL. K Cnig NoBOAMTUCA
y Npupogj, Wwob He 3aBgaTu LWKOAM POC/VMHaM, TBapuHam, rpubam i He no-
CTpaxgartu Bif OTPYWHMX OpraHiamMiB, SKi MEeLKalTb y TBOI/ MICLLEBOCTI?

CTopiHKa epyauta

Ha KopeHsix AesKux pOC/AVH, Hanpukiaz KOHHOLWMWHKU i ropoxy, MoxHa noba-
UNTU HEeBeNUUKi By/IbOOYKM. TX YTBOPKOKTbL 0CO6/MBI HakTepil, SKi APY>XHO
CMiBICHYIOTb 3 POC/IMHOK YNPOAOBX 11 XUTTHA. HacKi/ibkn KOpUCHa Taka TicHa
«apyxb6a» M pocnMHamu Ta 6akTepiamn? BusBNAETbCA, BOHA B3aEMOBU-
rigHa. Bynb604KOBI 6akTepii 3gaTHi NnepeTBOpOBaTK a30T NOBITPS Ha CNOJTYKN
HiTporeHy, siki He06XigHI pocnuHI ANsa yTBOPEHHS GinkiB. Tox 6akTepii gono-
MaratloTb POC/IMHAM Y IXHbOMY >XUBJ/IEHHI. PocnvHa X noctayae 6akrepism
MOXWBHI OpraHivyHi peyoBuHM.

MepeBip CBOI 3HAHHA

. AIki opraHismn HanexaTb 40 6akTepiin? [le BOHM MelKaTb?

. ONuLIM O03HaKn GakTepiil.

. Ynm xmBnaTbca 6akTepii?

. Yomy GakTepiii Ha3nBalTb CaHiTapaMu MiaHeTn?

. flkKnx npasuA cnig 4OTPUMYBATUCA, LWOO6 He 3aHedyXaTu Ha XBopoby, cnpu-

YMHEHY XBOPOOGOTBOPHUMU BakTepiamm?

JOonoMoXyTb foPOCI

3 popaTtkoBux mkepen (poOBigHWKIB, xpecTomariii, IHTepHeT-pecypciB) pAi-
3Halics Ginblie Mpo 3HaYeHHS G6akTepii | 3anoBHN Tabnuu «Ponb 6akTepili
Y OKUTTI noguHn». OfepxaHo iHpopmaLieo nogisincsa 3 4oOpocIMMmM vneHa-
MU TBOET POAVHMU.

KopucHi 6aktepii Wkignmei 6akTepii
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§40. YMOBW XUNTTA HA MNMJIAHETI 3EMJIA.
BrjiMB HA OPIAHISMN HAHHWKIB
HEXWNBOI MNMPNPO 4N

*AKi yMOBU 3a6€3MnevytoTb iCHYBaHHA XXUTTA Ha 3eMni

Cepep, nnaHeT COHAYHOI CUCTEMU TiNIbKU 3eMsi HaceneHa op-
raHiaMamu. Yomy ue MOXnvMBo? ToMy L0 Ha Hawin nnaHeTi
cthopmyBanuca BCi yMOBM, HeOOXifHI A8 ICHYBaHHA XUTTA. Lle
HasABHICTb BOAMW, NOBITPSA, AOCTATHLOI KifIbKOCTI CBIT/a | Tensa.

Po3rngaHemo, WO BMIMHYNO Ha BUHWKHEHHS Ha3BaHWUX
YMOB came Ha Hallii nnaHeTi. AK Bigomo, 3emnsa BigaaneHa
Big CoHua Ha 150 MinbiloHiB KifloMeTpiB. Taka BigCTaHb BU-
ABWacad NpuaaTHoOK Ans TOro, Wob6 Ha Hawil nnaHeTi 6yno
[OCTaTHLO BOAM B PiAKOMY arperaTHOMY CTaHi. Y4eHi BBaXka-
0Tb, L0 SAKOW Halua niaHeTa nepebysana Ha KifibKa Mifbiio-
HIiB KinomeTpiB 6nmxye o CoHus, TO Bofa nepetsopunacs 6
Ha napy. A fk6u Ha 10-15 MinbioHIB KinoMeTpiB Aani, TO
3emna Bkpunacsa 6 nbogom.

CBiTno i Tenno, HeobXifgHi AN iCHyBaHHA opraHismis, 3em-
na otpumye Big CoHud. IMoBiTpsAHA 060/10HKa HALIOT NaaHeTH
MICTUTb KWUCEHb, HEOOXIgHWI ANA AUXAHHSA, | BYT/IEKUCNIA
ras, AKMin nNoTpibHMI pocnmHam. TakoX NoBiTpsAHa 060/10HKa
3emMni HagiMHO 3axuuUiae Hawy nnaHeTy Bif neperpiBaHHA i
OXO/I04XKEHHS.

Y PpI3HUX KyTO4YKax Hawol naaHeTu YMOBU ICHYBaHHS
Ly>Xe Bigpi3HAITLCA. TOMy BCi OpraHi3aMmy MycATb NPUCTOCO-
BYBATWCA [0 TaKOro pi3HOMaHITTA i 06upaTn gNd CBOro iCHY-
BaHHA HaMbINbLW CNPUATAMBI YMOBU. AXKe came 3a CNpuAT-
NIMBUX YMOB OpraHiamu gobpe pocTyTb, pPO3BMBAKOTHCH, PO3-
MHOXYHTbCH.

*Lllo Take cepefoBuLLe XNTTA

Yce, WO 0TOYYye opraHiam (pi3HOMaHITHI Tifa i ABMLLa Npu-
poan) i BNAMBAE Ha HbOMO, Ha3WBaKTb CEPefOBULLEM >KUT-
TS (abo cepefgoBuLLEeM iCHYBaHHS). Y HbOMY HasiBHI BCi yMO-
BW, HeoOXIiAHI opraHiamy gns xuTta (man. 145). Hanpuknag,
prvbun i THWI BOAAHI TBAPMHU MELLKAKThb Y BOAHOMY Cepefao-
BuWi. [lowoBi 4YepB’aAKM, KPOTM MPUCTOCYBaNIUCA XWUTU B
'PyHTOBOMY CepefoBumuii. A nTaxu, NaBykKu, Komaxu, poc-



Man. 145. HazemHo-nosiTpsiHe (1), BoaHe (2)
7 rpyHTOBE (3) CepenoBULLIA XXUTTSA Ha 3emi

NVHU cyxofdony i e 6araTo iHWWX OpraHi3aMiB MeLLKaTb
Yy Ha3eMHO-NoBITPAHOMY cepefosuwi. [oknagHiwe npo ui
CepefoBuMLLA XUTTA TU Li3HAELLCA 3 HACTYMHUX naparpadis.

Ha opraHiamu BOAHOrO, rpyHTOBOro 1M Ha3eMHO-MOBITPSAHO-
ro cepefoBuLL, BNAMBaKOTb PI3HI YMOBW, AKI Ha3MBaKTb YMNH-
HUKaMW cepefoBuia. IX MOXHa NoainnMTW Ha fgi rpynu. Lle
UMHHUKWN He>KUBOI NpUpoAM - BoAa, TemnepaTypa, NoBiTpA,
CBITNO. ICHYIOTb TakKOX | YMHHWKW >KUBOI Mpupoan, TO6TO
BMN/INB O4HMX OpraHi3MiB Ha iHLUI.

OKpeMy rpyny YAHHWKIB CTaHOB/ATbL Pi3HI BNAWBMW LisiNb-
HOCTIi NIOAUHM Ha opraHiamMy (MUCAUBCTBO | pnbanbCTBO, 03e-
NEHEHHS MICT, BUCYLWYBaHHA 6ONIT, BUPYOYBaHHS ficiB).

* [1PO YMHHUKN HEXUBOI NpUpoaun

Po3rngaHemo, fKe 3HaYeHHA 415 OpraHi3amiB MarTb YNHHMK-
KN HeXMBOI Npupoau.

Boga HeobxigHa BCiM opraHiamam. BoHa BXOAWUTb O CKna-
LY KOXHOI KMITUHW, B OpraHiamax BOHa PO3UYMHAE MOXMBHI
PEYOBMHM | TPAHCMOPTYE X 4O BCIX opraHiB. A gna 6araTbox
opraHi3mMiB BoAa - CepefoBULLE XUTTSA.

Tenno € BaXXIMBUM YMHHMKOM MOLUMPEHHA OpPraHi3miB Ha
3emsi. Ha nontocax nnaHeTw, Ae Tensa maao i naHyTb HU3bKI
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Temneparypu, >XUBUX ICTOT Maidke Hemae. 3 HabO/VKEHHSAM
[0 eKkBaTopa TemnepaTypa MiABULLYETLCA | KIJIbKICTb XUBUX
ICTOT 3pOCTae.

[MOBITPSA € [KEPESIOM KUCHIO, HEOOXIAHOro ANs AMXaHHA ba-
raTbOX OpraHi3miB, a TaK0X BYI/IEKMUCNOr0 rasy, >XUTTEBO BaXK-
NINBOTO AN18 POCAVH. ONsA ICHYBaHHA POC/VH, TBapUH i NIOANHM
BaXX/IMBO, LLIO6 MOBITPSA 6YN0 YNCTUM, TOBTO HE MICTWUMIO pPeyo-
BWH, WKIgNMBUX 418 340POB’A. Y BENNKMX MicTax, Nobnv3y as-
ToMaricTpanei, Aesakux 3aBofiB i pabpuk y cknagi NoBiTps Mic-
TATHCA LWKIANMBI PEUOBUHW. IX HAAXOMKEHHS B OpraHiam 3jat-
HEe CNPUYNHUTI Hebe3neyHi XBopoou OANHN, TBAPWUH | POC/INH.

CBIiT/NI0O NOTPibHe AN YTBOPEHHA 3€/1eHUMM POC/IMHaMU
OpraHiYHMX pevyoBuH. A 6e3 HUX, K BIOMO, iCHyBaHHSA Oisb-
LLIOCTi OpraHi3miB Hawol naaHeTn 6yno 6 HemoxaMeum. [1po
Te, K CBIT/0 BM/INBAE HA PICT POC/NH, TW BXe 3HaELW 3 JOChi-
[y, HaBedeHOro Ha CTOPiHUI NpupofofoCnifHMKA B naparpa-
(i 2 (gme. ctop. 11). baratbom TBapwMHaMm i MOANHI CBITNO [O-
rnomarae Kpawie OpieHTYBaTUCA B CEPeflOBULLI XXUTTSA, 30KpeMa
PO3PI3HATA MpesMeTy.

» K OpraHiaMn NPUCTOCOBYHOTLCS A0 Pi3HOINO OCBIT/IEHHS

CBITNO - BaX/NMBUWA UMHHWUK HEXMBOI NPUPOAM, ane pis-
HUM opraHiamam MoTpibHa HeojHaKoBa WOro KinbKicTb. Tak,
OfHI POCNNHN POCTYTb Ha JO6pe OCBIT/OBaHIN TepuTopii. IX
Ha3nBalTb CBITNOMOOHMMM. Lle COCHa, COHALWIHWUK, MLEHK-
Us Ta iHWIi. ICHYKTb POCAUHMK, AKI 3pOCTalOTb TiNIbKU B 3a-
TIHEHUX MicuAaX, fe cBiTna Hebarato. Lle TiHbONOOHI poC/vHY

Man. 146. TiHbonMtoGHI (1, 2) i TiHboBUTPUBaAS (3, 4) POC/NHUA:
KOMUTHSIK (1), BOpOHSAYe OKo (2), KoHBanisa (3), 6y30K (4)



Man. 147. NncoxsicT (1) i marHonis (2) - CBIT/I0NOBHI POCINHN

(man. 146, 1). o rpynn TiHbOBUTPUBAINX POCINH HaNexaTb
Ti, AKi Job6pe pO3BMBAOTLCA | 3a AICKPABOr0 OCBIT/IEHHS, | B 3a-
TiHKY (Man. 146, 2).

HainBupasHilWWMM NPUCTOCYBaHHSAM POCAUH [0 PI3HOIO
OCBIT/IEHHA € PO3MipXM NUCTKA. Y TIHENHOHOro KOMUTHAKA
(mMan. 146, 1), AKnin pocTe B 3aTiHEHUX [iNSHKAX Jicy, INCTKN
BeNNKI, o6 BnoBnoBaTN Ginblue CBiTa. JINCTKM CBITN0M00-
HUX POC/VH ApibHIWi (man. 147, 1), a 6amMcKy4Ya NOBEPXHA fe-
AKUX 3 HUX (man. 147, 2) sigirpae ponb f3epkana - Bigbveae
COHSIYHI MPOMEHI.

* [TOBITPSA B XXUTTI OpraHiamis

AK BIiOMO, Y NMOBITPI MICTUTLCA KMUCEHb, HEOOXiAHWIA Opra-
Hi3MaMm 415 npoueciB 06MiHY pevyoBUH i eHeprii. | opraHiamu
npucTocyBannca [0 3abe3neyeHHs cebe KMCHemM 3 MOBITPS.
Hanpuknag, B opraHiam poc/ivHW BiH MOTpanise yepes cre-
Llia/sibHi OTBOPWU B INCTKaX, a B OpPraHiam TBapuHW - 3aBAAKU
PI3HOMaHITHMM OpraHam AuXaHHS.

Y cknafi noBiTPA € TaKOX BYI/IEKUCNA ra3, AKWUA He-
0OXiAHUI pocnvHam ANA YTBOPEHHSA OpraHiyHUX pPeyOoBUH.
A oT 6araTbOM TBapuHam i NHOAMHI MOro MiABULLEHUIA BMICT
y MOBITPi WKIAANMBUIA. Y NOLEIA NOTipWYETLCA CaMONoYyTTs,
MOXKe CTaTuUCs 3anamoOpOYeHHS.

[MoBiTpsA 3abe3neyye po3cesieHHS POCAUH | TBapuH. Tak,
3 BITPOM MEepPeHOCATbLCA Ha Pi3HI BIACTaHI HACiHHA | nnogw.
[na 1boro BOHW MakTb Pi3HOMaHITHI MPUCTOCYBaHHSA, AK-OT
napawyTuUKK B HaCiHHI Kynb6abu, KpunaTtku B nnogax Kre-
Ha. [poTe CMNbHUIA BiTep MOXe 3aBAaTu LUKOAM OpraHiamam,
Hanpuknag 3namaTu pPocAuHy abo BupBaTth 1T 3 KOpeHeM. 3a-
noGirTM Lbomy fonomMaratoTe MiLLHWIA CTOBOYP Y AepeB, FHYUKi
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FIKA B KYLYiB, PO3BMHEHUI KOpiHb. Ha 3emni € TepuTopii,
[e MOCTINHO AMYTb CWU/bHI BITPU. TOMY POCAVHWU UNX Tepwu-
TOpiA HEBMCOKI ab0 MaroTb noaywkonofdibHy dgopmy. BoHu
HibM NPUTUCHEHI 4O NOBEPXHI, L0 Agornomarae iMm BUTpUMYBa-
TV Ait0 BITPY.

" Ha nnaHeti 3emna cdopmyBamMca BC HEOOXigHI ymMOBM O iCHYBaHHSA
XUTTA: HasiBHICTb BOAW, MOBITPS, A4OCTAaTHLO CBIT/1a i Tena.

" CepefoBULLEM XUTTH HasMBalOTb BCe, L0 OTOYyE OpraHiam. Po3pi3HstoTb
Ha3eMHO-MOBITPsIHE, BOAHE | I'PYHTOBE CEPeAOBULLIE XUTTS.

M YMOBM cepefoBua, siKi BIUMBAOTb Ha OpraHiamMuy, - Le YMHHUKU cepefo-
BULLA. PO3PI3HAIOTb YMHHMKLA HEXMBOI MPUPOON | YAHHMKL XUBOI NpUpoau.

M [JO 4YMHHWKIB HEXMBOI NpUPOOMN HasexaTb CBIT/I0, BOda, Temneparypa,
MOBITPS | MOX/BHI PEYOBUHM.

" OpraHiamy MaroTb MeBHI MPUCTOCYBaHHA OO0 BrUWBY PI3HOO OCBIT/IEHHS,

i BUKOPUCTaHHS MoBITPS.

A
MP

JocnigHnubknii NnpakTnKkyM. Bnave Temnepatypu, CBiT/1a i BOSIOrocCTi
Ha MPoOpPOCTaHHSA HaCiHHA.

To6I 3HaAOONATLCA: HACiHHA KBaco/i i NWeHWL|, YOTUPW Tapisiky, BaTa, Knar-
TVIKM TKaHUHW,BoAa.

[ia 1 MNMoknagu y api Tapisiku Ha 3BOSIOXEHY BaTy Mo M'ATb HACiHWH KBacosi
Vi NLWeHWL Ta HaKpUIA KNaMTUKOM 3BOJ/IOKEHO! TKaHNHWU. OfHY TapisiKy 3a/TuLL
Ha CTOo/i, iHLLY NocTaB Yy XonoaHe micue (Norpi6, XonoaubHNK).

[is 2. Taky camy Ki/IbKiCTb HACiHHSI NOKMaaM Ha ABi iHWWI Tapisiky, He BUCTU-
Jlatoum iX BaToro. Y MepLUii HaCiHHA 3a/InL CyXmM, Y APYrid MOBHICTIO 3aU/1Ui
vioro Boaoto. O6MABI Tapisiku 3aNuLL Ha CTOSI.

YNpoaoBX YOTUPLOX-MATU AHIB CrOCTepirai 3a HaCiHHAM B YCiX Tapifikax
i 3anNUCyi y KasieHgap CrocTepeXeHb.

Fki ymMOBM (HarpiBaHHSsI, OCBIT/IEHHS, 3BOJIOXEHHST) € HalKpawymn as1si Npo-
pOCTaHHA HaCiHHA?

CTopiHKa npupogoaociigHuKa

MepeBip CBOT 3HAHHA

. 9K YMOBW XUTTA Ha naHeTi 3emin?

. Wp Ha3nBatoTb YMHHMKaMK cepefioBULLA?

. HazBu YMHHMKM HEXMBOI NPUPOAN. SK BOHM Br/IMBatOTb Ha OpraHismm?

. 5K pOC/IMHN NPUCTOCOBYHOTLCA A0 PI3HOrO OCBIT/IEHHS ?

. Maiixe mic/ia KOXHOro YpOKy BUMTE/b MPOBITPHOE LKINTbHWIA KNac, y sIkoMy
TpMBASIO 3aHATTA. YoMy Lopasy HeobxigHO NPOBITPIOBATY NMPUMILLEHHA?
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§41. BOAA I TEMNNO B XWUTTI OPIAHI3MIB.
MEPIOANYHI SMIHN YMOB CEPEAOBULUA

PocnnHKW, TBapuHW, rpubun, PisHOMaHITHI MIKpOOpraHiamu
He MOXYTb icHyBaTu 6e3 Bogu. lpoTe B Pi3HUX KyTouKax
Halwlol NnaHeTu KiNbKIiCTb XXUTTEBO HeObOXiAHOT BOAWN HeodHa-
KoBa.

*pUCTOCYBaHHS OpPraHi3amMiB 0 YMOB Pi3HOI0 3BO/IOXXEHHS

MeLuKaHLi NOCYLUIMBUX TEPUTOPIA MNMaHeTU XKUBYTb
B YMOBax Hef0CTaTHbOT KiNibKOCTi BoAWN. A MellKaHL,i 3aboso-
YeHUX MICLEeBOCTEN, HaBMaku, NOCTiMHO NepebyBalTb B YMO-
Bax HaAMipHOro 3BOJIOXKEHHA. TOMY BCi OpraHi3aMu Ha 3eMHii
KY/li MyCATb MPUCTOCOBYBATUCA O ICHYBaHHA B Pi3HUX YMO-
Bax 3BOJIOXKEHHS.

Hanpwknag, pocivHM No-pi3HOMY MPUCTOCOBYHOTLCA A0 3pOC-
TaHHA B YMOBaX HefoCTaTHbLOro 3BO/I0XKEHHA. OAHUM poc/ivHaM
(Man. 148, 1) gonomarae BMXXMBATWU LOBIrUA KOPiHb, WO MpPO-
HWKaE Ha 3HAYHI FMNMOWMHW, AicTalun BoAy 3 FNMMOOKMX LuapisB
'PYHTY. KoOpiHb iHWKX pocnnH (Man. 148, 2) po3rany>yeTbCcs
y BEPXHIX Wapax IpyHTy, Wob BoMpaTn AKHanbiNbLLe BOMOMU

Man. 148. MNMpucTocyBaHHA POC/VH 40 HEAOCTAaTHLOrO 3BOJTIOXEHHSA: 1 - [OBrUii
KOpiHb; 2 - pO3rasly>k€HUi KOpiHb; 3 - M’ACUCTI INCTKK; 4 - M’AcMcTe cTebno;
5 - NUCTKN y BUrNALI KOSTHOYOK
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nicna gowy. € pocnuMHW, AKi 3anacalTb BOAY B M’ACUCTUX
nuctkax (man. 148, 3) i cTe6nax.

PocnnHK, KpiMm TOro, MawTb PIi3HI NPUCTOCYBaHHA [ANA
3MeHLUEHHs BTpaTy BOAM Mif Yac BMMNapoBYyBaHHA. Hanpuknag,
NIMCTKN KOBW/IM | TUNYaKa BY3bKi 1 LWOPCTKI, Y KaKTYCiB BOHU
nepeTBOpUINCA Ha Konuky (man. 148, 5). OnyLleHi NNCTKK
MONNHY NepeLlKoXaTb HaAMIPHOMY BMUMAapPOBYBaHHIO.

Y TBapwH, AKi MeLWKawTb Yy NOCYLUINBUX MICLEBOCTAX,
€ Pi3Hi NpUcToCcyBaHHA [0 NIATPUMAaHHA HE0bXiAHOro BMiCTy
BOAW B OpraHi3Mi Ta eKOHOMHOro i1 BUTpayaHHA. Tak, Bepo6-
N4 MOXE He CMoXuBaTu BoAy TpuMBanniA yac, 60 n’e ogpasy
BE/IMKY Ti KiNbKICTb (3a MiYeHI XBUAMHW BiH 34aTeH BUMUTK
noHag 100 n Boan). A Lie BiH OAEPXXYE BOAY B pe3ynbTati Xi-
MIYHUX peakuii, AKi Bif0YBaOTbHCA i3 XXMPOM, HaKOMMUYEHUM
y rop6ax. XoBpaxu OTPMMYHTb BOAY, CMOXMBAKOUYM COKOBUTI
4aCTMHWN poc/ivH. Komaxu yTpumyroTb BOMOTY B OpraHiami 3a
[0MOMOror 0cob6MBMX NMOKPUBIB Tina.

* [MpncTocyBaHHSA opraHi3mMiB A0 HU3bKUX | BUCOKUX
Temnepartyp

Tenno - HeobxifHa ymoBa iCHyBaHHS opradiamie. Konu
Temnepartypa noBiTPA 30i/bWIYETLCA, NMCTKU bBinblle BuUMa-
POBYIOTb BOAM. 3aBAAKM LUbOMY 3HUXYETbCHA Temnepartypa
Tina poCnmHMu.

[efaki npuctocyBaHHA TBapWH [0 BWUCOKMX Temnepatyp
TO6i Bigomi. lNMpuragai, K CNeKOTHOro NiTHLOrO AHA cobaku
BMCOBYIOTb fi3MKa. 3 MOro roBepxHi BUMAapOBYETLCA BOJOra
| Le Cnpuae OXONOMXKEHHIO Tina TBapuH. Y NOANHU Neperpi-
BaHHIO Tina 3anobirae BUAINIEHHA NOTY.

3Bipi i NnTaxy 36epiratoTb Teno 3a AONOMOroH rycTol wep-
CTi UM nip’a. TBapuHN, AKI XUBYTb Y XONOLHUX OKeaHIYHUX
BOfax abo B MICLEBOCTI 3 AYy>e HU3bKOK TemnepaTyporo Mo-
BITPA (Hanpuknag, KUTKU, THONEHI, MOpXi, 6ini Begmesi), ma-
I0Tb YMMasni 3anacu nigWwkipHoro xupy (man. 149).

AKLLO AeHHa TemnepaTypa MoBiTps Ay>Ke BUCOKA, BINbLWICTb
TBapMH XOBAa€ETLCA Yy HOpY abo 3apuBaETLCA B MICOK. Lle pi3Ho-
MaHITHI MaByKW, ALWLIPKK, TYWKaAHYMKNA. A KONK TemnepaTypa
MOBITPA 3HWMXXYETHCA, BOHM BUXOAATH Ha MOMOBaHHA. Taka
noBeAiHKa LUUX TBapMH 3yMOB/IEHa 3MIHOK TemmepaTtypu.



Mar. 149. lNMpucTocyBaHHA TBapWH [0 HU3LKOI TEMMepaTypu

* [MepioanyHi 3MiHM cepefoBULA | OpraHiaMu

3 pyxoMm Hawoil naaHeTn HaBkono COHUA | HaBKOMO CBOEI
OCi MoB’A3aHi Taki fABuLWa NpUpoAn, AK 3MIHM Mip POKY i
yepryBaHHs AHA | HOYi. BOHM CynpoBOMAXYKOTLCA 3MiHaMU
YMOB cepefosuwia. Hanpuknag, y3sMmKy Temnepartypa MoBi-
TPA 3HMXKYETLCA, @ BNITKY BOHA [AOCUTb BUCOKA; KiNbKICTb
CBiT/1a BAEHb 3HAYHO Oisiblia, HIX YHOYi. Taki 3MiHW NOBTO-
PHOKOTLCA Yepe3 MeBHI NPOMIKKKM vacy (OAUH PiK, O4MH [eHb),
AKI HasMBalTb nepiogamu. ToMmy 3MiHW Y NpUpPoAi, NOB’A3aHi
I3 UMK nepiogamun, HasnBarOTb NEPIOANYHUMN.

* AK OpraHiaMy NPUCTOCOBYHOTLCA A0 3MIHU OHA | HOUI

KinbKicTb cBiTNa CBITNOT | TEMHOT nopu Ao6u pi3Ha, TOX
3MiHa AHA | HOYI TakKOX BM/IMBAE Ha MOBeAiHKY XWBUX icC-
TOT. Tak, € POCAVHKU, AKI Ha HiY CTYynAlTb NNCTKK (KBa-
CeHMUA) YM NentoCcTKM KBITOK (Kynbbaba). IHLWi, HaBnakw,
PO3KPMBaKOTb KBITKM CaMe BHOYI, Hanpukniag Mationa, Koau
BUNITAOTb HIYHI METeNnKW.

BifbWwicTe TBapWUH akTMBHI BAeHb | BiAMNOYMBaKOTL YHOUI.
Hanpuknag, AcTpy6 i COKifl aKTMBHO LUYKalTb 3406MY YaeHb,
KoNn cBiTNa goctatHbo. CoBa i KakaH f06pe 6ayatb y TemMpsBi,
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TOX MOMIOKTb YHOUI. AKTUBHICTb TBapWH MyCTeNi BHOYI W Bif-
MOYMHOK Y 3aTIHEHUX MICUAX CNEKOTHOT AHWUHUK - Lie NPUCTO-
CYBaHHS [0 MepioAnYHMX 3MiH TemnepaTypu i BOMOTW.

* AK opraHiaMmy NPUCTOCOBYKOTLCA OO0 3MiH Mip POKY

Ana xunsoi npu1poau YKpaiHu 0cob/1Be 3HaUYeHHs MatoTb
Ce30HHi 3MiHW, noB’A3aHi 3i 3miHamu nip poky. OcobmBo
BaXXKUM MepiofgoM ANA POC/VH | TBapUH € 3UMOBI XON0OAM.

[Ona pocnuH i TBapuMH YKpaiHW OCiHb - Le nepioj, Kou
BOHW aKTUBHO TOTYHOTbCA A0 HECNPUATAUBUX YMOB 3UMMW.
[>KaK 3HOCUTb [0 HOpPWU CyXe NUCTA | M’AKWMIA NICOBUA MOX.
Tak BiH roTye cobi rHi3go gns sumisni. binka pobuts 3anacu
DKI B gynnax, Kopi gepes, HaBiTb BMPUBAE B IPYHTI AMKMN.
Y Taki «KOMipUMHU» BinkKa NPUHOCUTb FOPIXWU, XONYAi, Tpu-
Ou, pi3HOMaHITHe HaCiHHA, 3acylleHUX Komax. Y 6aratbox
TBapuH (Nncuyi, BOBKA Ta iHWMX) rycTillae XyTpo, a B 3anus
6inoro BOHO wWe i 3MiHIOE Konip (man. 150).

AK BiJOMO, BOCEHWN [eHb KOPOTLWMNIA, HIX yniTKy. CKopo-
YeHHA LOBXWHW CBIT/I0BOr0 AHA CAYrye POC/IMHAM CUTHAIOM:
Cnig ckngatu NUCTKWU. Lle sBuie HasnBaroTb NMCTOMALOM.
AKON NNCTAHI fepeBa He CKMAANN NIUCTKU, BOHW 6 3arnHynu
Bif, HefOCTaTHbOT KifIbKOCTI BOMOrKn. AXKe B3MMKY pPOCIMHA
He MOXe BOGMpaTK BOSIOTY 3 MPOMEP3NIOro rpyHTY, a JIMCTKK
npoaoBsXysanu 6 i BUNapoByBaTHw.

OTxe, nuctonag - NPUCTOCYBaHHA POCNHU [0 3MEHLLEH-
HS BMMapOBYBaHHA BOAW B3UMKY. YoMy XX Hemae nucTtonagy
Y XBOWHUX POCAUH COCHW i SNUHU? BuABNAeTbCA, IXHI NAC-
TOUYKN MalOTb AYy>Ke ManeHbKY MOBEPXHIO, BKPUTI LWiNbHOKO

Man. 150. TBapuHM TOTyHOTLCA 40 3UMN



LUKIPOYKOK | WapoM BOCKYy. Lle 3axuuiae XBOWHI pOCNVHMU
Bif, HAAMIPHOrO BMMapOBYBaHHSA.

B3nMKy [epeBo He poCTe, He YTBOPHOE MOXUBHI PEYOBUHM,
He uBiTe. BOHO Hibu 3acnMHae. Takuin cTaH POC/INH Ha3MBaKThb
CTaHOM 31MOBOrO CMOKOH.

[MepeXXnTn ronogHy 3uvMmy OypoMmy BegMeato [oromarae
CNNAYKa. Y Len Yac sin He PyXaeTbCs, TeMrepaTypa moro Tina
3HMKYETLCA, a poboTa cepus i fiereHiB ynoBifibHIOETLCA. Beg-
Miflb HE XapyyeTbCA, TO YOMY X BiH He TMHe? XXUTTA Beamens
MiATPUMYETLCA 32 PaxXyHOK XiMIYHUX peakuii, Wwo Bigodysa-
IOTbCA I3 XKMPOM, IKUIA TBapuHA HaKomnuyyBsana, roTyrunch 1o
xonofis. Yacto BeAMeas y cnnﬂqu,i 300paXkyt0Tb Tak, Hibu BiH
cMoky4e nany. PobuTb BiH Le He Bif ronogy, a Wo6 3BON0Xy-
BaTW Mepecuxarodi NigowwsmM nan i 3arpu3ati Ha HUX YLifibHEHI
LINAHKN,

3 HaCTaHHAM 3MMM NTaxy NOTepnaroTb He NInLLe Yepes X004,
a i yepes ronog. 3HMKaKTb KOMaxu, HacCiHHA i Mnoan, AKUMU
BOHW XXMBNATLCA. [0 TOro X 3amMep3aroTb BOAOVMMU, [e MeLlKa-
0Tb BOZOMMaBHI NTaxu. Tomy 6arato ntaxiB (nacTiBKu, 303y/i,
KayKu, rycu, conos™, Xypas/i Ta iHLi) Ha 3UMIB/IO BIAITAOTh
Yy MICLEBOCTI 3i CNPUATAMBILLNMM YMOBaMU XUTTA (man. 151).
Tam gocTaTHbO Tenna, Boau, Kopmy. ITaxiB, AKi 34IACHIOKOTb
Taki nepenboT, Ha3MBaKTb nepeniTHUMK. g yac nepenboTis
nTaxu pobnatb 3ynUHKW ANa BiAMOYUHKY i FOAIBAI.

Mepwnmun BigNITalOTh KOMAxXOoifgHI NTaxun, Hanpuknag nac-
TIBKW. HanpukiHyi BepecHs i B XXOBTHI BOHW YTBOPIOIOTbL Be-
NUKI 3rpai i 36mparoTbcs y BUpPIA. 3rpal MICbKMX N1acTiBOK
MOXHa Nnob6aynT BOCEHN Ha eNeKTPUUYHUX ApOTax.

Man. 151. MepeniTHi NTaxm nactiBk (1) i rycu (2) BigniTaloTb Yy MICLEEBOCTI
3i CNPUSTIMBILLMMN YMOBaMW XXUTTS
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[Mi3HiWe 3a BCiX BigNiTaloTb NTaxu, AKi XUBYTb Y BOJOW-
MaXx, y36epexokax i 6onotax. Lie Auki Kaukuy i rycu, nebeai i
XYypaB/i Ta iHWi. BoHW 36mparoTbCa y BUPIiA, KON BOOMU
MOYMHAKOTL 3aMep3aTu. Lii nTaxy WUKYTHCA TaKUM YMHOM,
L0 YTBOPIOOTL Irypy, CX0XYy Ha TPUKYTHUK. | Ha3MBalOTh
KNMHOM. >KypaB/i NeTaTb KAUHOM Ha 3HauyHii BMCOTI i Cro-
BiLLLAOTb MPO Cebe rONIOCHUM KYP/IMKaHHAM.

HasecHi CoHuUe nouynHae 6inblue 3irpisat 3eMt0 i XuBa
npupoda npoknaaeTbea. oBepTaoTbCs NTaxy 3 Tenanx kpa-
iB. MMepwMn [0 HAC NPUNITAOTb NIENEKUN, XKANBOPOHKM i Ty-
Cn. 3AaBHa yKpalHLUi BBaXanu, WO Came BOHM MPUHOCATH
BECHsiHE Tenno. 13 3MMOBMX YKPUTTIB BMXOAsATb MOrpiTUCS
Ha COHeuKy KOMaxw i 3Bipi, TOPYIOTb WAAX [0 COHUA | Tenna
MepBoLBITH, Ha AepeBax | Kylax po3KpUBaKTbLCA JIMCTOUKMN.

JTITHLOT MoOpY YMOBK CepefoBMLLLA XXUTTA 6araTboxX TBapuUH
HanoINbLW CNPUATAUBI. TOX BOHM aKTMBHO XXWBNATbLCSH, POC-
TYTb, HapOAXXYHOTb MOTOMCTBO, AOrNA4al0Th 38 HUM. A BOCe-
HW 3HOBY MOYMHAKTb rOTYBaTUCS A0 3UMWN.

Miacymku

M OpraHiaMn MatoTb pPi3Hi MPUCTOCYBaHHA A0 YMOB PI3HOrO 3BOSIOXEHHS, [0 Aii
BUCOKVX | HU3bKUX TEMMepaTyp.

Y npupogi BiaOyBarOTbLCA MepioauuHi 3MiHA YMOB CepefoBULLa, 30Kpema
3MiHa AHA | HOYi, YepryBaHHA Mip POKY.

Jnctonag, 3MMoBa Cruisiyka, 3MiHa 3a0apB/IeHHs XyTpa, nepesiboTn Mnraxis -
MPVCTOCYBaHHA OpraHiamiB 40 MepiognyHMX 3MiH YMOB CepeaoBULLA XUTTS.

=

=

MepeBip CBOT 3HAHHA

1. flke 3HaYeHHA BOAM i Tenna g/sl poc/vH i TBapuH?

2. $i MpUcToCyBaHHA MatoTb POC/IMHW | TBapuHW, LWOG BPATYBATUCA Bif, ne-
perpiBaHHs | 3a6e3neunTn cebe BOOOHD?

3. Lo ponomarae TBapuHaMm, 300paXkeHM Ha MastoHKy 149, BvxMBaTU BYMO-
BaX HN3bKUX TemMreparyp?

4. 9K TBapUHX | POC/INHU MPUCTOCOBaHI A0 nepioguyHuX 3MiH YMOB cepefo-
BULLEA? HaBeau npukiaay Takux rpuvcTocyBaHb.

MonpautoiiTe B rpynax

CknafiTb KpocBopg, Ha OAHY 3 TeM: «HYMHHUKN HEXMBOI NPpUPOan N opraHis-
MU», «[prpoaa BOCEHW», «3MMOBWIA CMOKIA OpraHiaMiB», «BecHsaHa nopa.
O6MiHsANTECA CKIAAEHMU KPOCBOPAAMU Y KMaci | BrialTyiiTe 3mMaraHHs, sika
rpyrna HanwBumaLle po3B’sxe KPoCBOpA.



§42. HA3EMHO-NOBITPAHE CEPELOBULLE
TA NOIro0 MEWKAHLI

JKUBI opraHiamm HacensoTb Pi3HI cepefoBuLLa XUTTA:
Ha3eMHO-MOBITPAHE, BOAHE, rPyHTOBe. HalpisHOMaHITHILIUM
3a CBOIMM YMOBaMW € Ha3eMHO-MOBITPAHE CepefOBULLE.

*YMOBW iCHYBaHHs OpraHi3miB y Ha3eMHO-NOBITPAHOMY
cepenoBuLLi

Y Ha3eMHO-NOBITPAHOMY CepefoBMLLI NPOBIAHY PONib Cepef,
YNHHWKIB HEXWBOT npupoan Bifirpae OCBIT/IEHICTb, Temnepa-
Typa, BONOTiCTb, ra3oBUil CKag MoBiTps.

Ha BigKpWTIA MICLEBOCTI, Y Ayn/ai 4YM ne4yepi KOXHOro
MeLUKaHUA Ha3eMHO-MOBITPAHOrO cepefoBuULLA OTOYYE MOBIT-
psa. KifbKiCTb CBiTNIa | KWUCHKO B Ha3eMHO-MOBITPAHOMY
cepefloBULLI focCTaTHs, ane 6yBae BiAYYTHOK HecTaya BOAM.
Oco6/1BO Le BifyyBalTb MELUKaHLi MOCYLUIMBUX pPaniOHIB
nnaHeTn. XapakKTepHOK 03HaKOK Ha3eMHO-MOBITPAHOrO ce-
pefoBuLLA € 3MIHN TeMnepaTypu. Y Halwil KpaiHi BOHWU CMo-
CTepiraloTbCA KOXXHOT NOpW POKY Ta BNPOLOBX 06U,

# Mpuragain, 9K TBapUHW | POCIUHNU Cyx0fj0Nly npucToco-
BYIOTbCA [0 XXWUTTA B YMOBax He[OCTaTHbLOI KiNbKOCTI BOAW,
PI3HOr0 OCBIT/IEHHSA, 3MiH TeMnepaTtypu NPoTArom poky.

* )KUTTA POCANH | TBAPUH Y HAa3eMHO-MOBITPAHOMY
cepenoBuLLi

Y 6aratbOX Ha3eMHUX TBapuH fobpe PO3BMHEHI 3ip, CNyx
| HIOX. [loCcTaTHA OCBITNEHICTb HA3EMHO-NOBITPAHOrO Cepeno-
BuMLLa gonomarae iM Aobpe opieHTyBaTuCA 3aBAAKM 30py. Ha-
npuknag, cokifl MoXe nobaynT MULLEHS Ha NoJi 3 BUCOTU B
KifIbKacoT MeTpiB.

Y noBiTpi WBUAKO MNOLUIMPHOETHCA 3BYK, TOX HAa3EMHI
TBApVMHN BUKOPUCTOBYIOTH AN CNiNIKYBAHHA Pi3HOMAHITHI
3BYKOBI CUTHann. Humu TBapuHWU nonepemxarTb MPO He-
6e3neky abo BMKNMKaKOTb CyrnepHMKa Ha 3MaraHHs, BUCN0B-
NIOKTb PagicTb 4M TpuBory. Hanpuknag, nobaymMBlIM Ha-
ONIMXKEHHA XMXKOr0o nraxa 4v 3Bipa, XOBpaxu CBUCTATbL. N4
IHLWMX XOBpaxiB Lie CUrHaM - CX0BaTUCA B HOPY i NpuyaiTu-
ca. lwe npuknag: SKWO ryceHsata po3bpenuncs, rycka noyu-
Hae BMAABaTV FO/IOCHI 3BYKMW, @ 38 MUTb A0 Hel NPUELHYETLCS
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Man. 152. MpuctocyBaHHA /104iB 40 MOLUMPEHHS Y MOBITPI

M rycak. Lle TpuBae JoTu, LOKW TyceHATa Ha MOBEPHYTLCA
[0 6aTbKiB.

TBapnHM Ha3eMHO-NMOBITPAHOIO CepefoBumLLa CMiNKYHTLCS
TaKOX 3a A0MoMOrow 3anaxis. ALe 3aBAAKM audysil 3ana-
XN [o6pe NOWWMPHOKTLCA B MOBITPI | CAPUAMAOTLCA TBapu-
HamK, y AKUX [obpe po3BUHEHUI HIOX. Hanpuknag, Ha3eMHi
XMXKaKW BOBK | NUCUUA AI3HAKOTHCA NPO HaOMMXKEHHA 3[40-
6uui 3a Ti 3anaxom. Cobaka MOXe He BMi3HaTU rocrnogaps no
X0A4i 4n BOpaHHI, ane 060B’A3KOBO Bif4ye Oro 3anax.

PoCnnHM 3 Ha3eMHO-NOBITPAHOIO CepefoBuLLa OTPUMYIOTh
COHSIYHe CBIT/I0 W BYT/IEKUCNNIA ra3, HeobXigHI ANA YTBOPEH-
HSA OpraHiyHUX PEYOBMH, | KUCEHb ANA LAUXAHHS.

Y [eakux pocinH NAoAuM | HaciHHA MOLWMPKOTLCA Bi-
TpoM. [NnsA UbOro iCHyKTb Pi3HOMaHITHI npucTocyBaHHA. Lle
| KpUAbLUA, | NeTHOYKKN Ta iHWi (man. 152).

* [Ipo TMX, XTO Girae, cTpmbae i NoB3ae

MewKaHyi Ha3eMHO-MOBITPAHOrO cepefoBMLla NepecyBa-
FOTbCA | B MOBITPI, i NO 3emni. N5 LUbOro BOHW MatOTb Pi3HO-
MaHITHI NpPUCTOCYBaHHS.

HasemHi TBapuHM GiratoTb, cTpnbatoTb (Man. 153). Lle 3a-
6e3neyyeTbCa Pi3HOK OYyA0BOK TXHIX KIHWIBOK. Hanpuknag,
O/leHb | KiHb 6irat0Tb, CNMparyMcb Ha nanbli. BoHW BKpUTI
TBEPAMM YOX/IOM, L0 Ha3MBAETLCA KOMUTOM. 3a L€ O3Ha-
KOK BMOKPEMJIEHO Tpyny KOMUTHUX TBapwuH. LLnpoki konuTa
| JOBri HOrM N10CA AaloTb oMy 3MOry pyxartucsa no 3abono-
YyeHin MicueBoCTi. MeHLWi | BYX4Yi KonuTa AUKUX Ki3 [OMo-
MaratoTb TM MigHIMaTUCA KPYTUMWU KaM SHUCTUMU CKensiMu.



Man. 153. TBapyHW - MeLUKaHLj Ha3eMHO-MOBITPSAHOro cepeaoBuLLia

CTpubkamn nepemilyroTbCs 3e1eHUA KOHUK, >Xaba, 3a-
€Ub, KEHTYpPY. Y UbOMY M AonomaratoTb 3a4Hi KIHLIBKK, AKI
CUNbHIWI i goBLWwi 3a nepefHi (man. 153).

Byx (man. 153), ragioka MaloTb rHy4YKe Tifo. BoHW BUTU-
HatoTb MOro XBWIENnoAibHO i 3aBASAKMN LLbOMY NOB3at0Th.

* HapogXeHi nitatu

Y NOBITPi 3HAYHY YaCTUHY XUTTA MPOBOAATbL MTaxu, Me-
TEINKN, MyXM Ta iHWI TBapuUHW. JliTaTu M JonomarakTb
Kpuna. Cepef 3BipiB TiNbKW KaXaHW MalOTb Kpunaa i 34at-
Hi O aKTMBHOrO MonboTy. IHWIi NpeACTaBHUKKX 3BIpiB NnLle
Ha AesAKWin Yyac MOXYTb 3aTpumaTuCb Y MOBITPi, KOAK nepe-
CTpMObYIOTh 3 AepeBa Ha fAepeBo. Hanpuknag, y 6inku netarun
3 BOKIB Tifla € WMPOKI CKNafKWM LWKipKU, AKi BOHA pO3npaBse
y MOBITPI N BUKOPUCTOBYE K NapaLlyT.

Po3rnaHb Ha MantoHKy 154 npuknagn npuctocyBaHb TBa-
PVH ANS NepecyBaHHS B MOBITPI.

MTaxn - ocobnvea rpyna TBapuH, 34aTHUX A0 MOMbOTY,
nepemilleHHA Mo 3eM/i 1 BOAi. 3BepHM yBary Ha Te, WO ce-
pen CyyacHMX MeLllKaHLiB Ha3eMHO-MOBITPAHOIO Ccepepfo-
BULLA, 34aTHUX [0 NOMbOTY, HEMAaE TBapWUH 3 BE/INKOK Ma-
COl0. FCHa piy, 3Ha4yHa maca 3aBaxkana 6 TBapuHi nigHiMaTu
CBOE TIZI0O B NOBITPA | pyxatucd B HbOMY. HAKLLO0 NiTaroui
KOMaxyu MasieHbKi W flereHbki, TO NTaxyu Habarato Baxui.

185



186

Man. 154. MpuctocyBaHHA TBapVH OO0 PyXy B MOBITP

MpoTe BOHW Nerko nNigHiMakwTbCA Y BWUCOYiHb, BMNpPaBHO [O-
nawTb NOBITPSAHI Tedii, a gedKi uwe M NOAKTbL Yy MOBITPI.
3niTatm B NOBITPSA W nepemiwyBaTuUcad B HbOMY nTaxam
pgonomMaralTb He nuwe Kpuna. Cnpuse nonboTy nip’a i
NoBITPA, AKe € B NOPOXHMHAX KICTOK ntaxa, wo pobuTb noro
Nnerwnm.

[JoKknagHiwe npo Te, SSK NTaxu MPUCTOCOBYOTbCSA A0 MO-

NbOTY, TW Ai3HaeWCcs Ha ypokKax 6ionoril.

=

=

Migcymkm

YMOBW Ha3eMHO-MOBITPSAHOIO cepefoBULLa NOCUTL PISHOMaHITHI. [poBiaHy
porib cepes, YMHHUKIB HEXXVBOI NPpUpoAY TYT BiZirpae OCBIT/IEHICTb, TeMnepa-
Typa, BOJIOrCTb, ra30BUiA CK/1a, NOBITPS.

XapakTepHOK O3HaKOK Ha3eMHO-MOBITPSHOrO cepefioBULLA € 3HAYHI 3MiHU
TemMneparypu yrnpoaosx J06M i MPOTAroM Poky.

3aBAsikN CrpUAT/IIBUM YMOBaM Y Ha3eMHO-MOBITPAHOMY CepefoBULL CBIT
Moro MeLLKaHLiB pi3HOMaHITHWIA.

TBapvHaM Ha3eMHO-NOBITPSHOrO CepefoBuLIa BfacTvBi  pi3Hi  Criocoou
nepemiLLeHHS.

TBapyHN B Ha3eMHO-MOBITPAHOMY cepefoBULL 718 OpieHTauji y npocTopi
BUKOPVICTOBYHOTb OpraHu 30py, C/yxXy, HHOXY.
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Man. 155. Mraxu: cHiryp (1), actpy6 (2), neneka (3)
CTopiHka epyauTta

3a chopMmoto A3b06a NTaxa MOXHa BU3HAUMTU, YUM BiH XMBUTbCA. Cnpobyemo
ue 3pobutn 3a mastoHkoM 155. Tak, y cHirypa (man. 155, 1) 43606 KOpOTKuii
i TOBCTMIA. Lle cBigYMTb NPO Te, WO NTax XMBUTbLCS HACIHHAM | TakMM [3bO-
60M MPOKYLWYE MiLHY LWKIipouky. AcTpy6 (man. 155, 2), open, coBa - XWXi
nTaxu. IXHi rocTpi 3arHyTi AOHM3Y MiUHi A3b06W JonomarawTb po3puBaTu
3006uy. Y nenekn (man. 155, 3) goBruil NpsiMuiA, iHO4I TPOXK 3arHyTUiA A0
ropu A3b06. Hum nerko noBuTKU i yTpumyBaTu Cnm3bky puby, xab. JlactiBka
NIOBUTb KOMax Ha /iboTy, TOMY 1i 43b06 KOPOTKUiA, ane LMPOKUIA.

CTopiHKa npupoaoaocigHnka

MpoBegu gocnif, wob 3'acyBatu, Yn OOPE PO3BUHEHUIA B KILLKMA CAYX i HIOX.

YBara! [lnA BUKOHaHHA [OCAIAY BUKOPWUCTOBYI TilbKn 3HalioMy To6i TBapu-
Hy, fIka NOBOAUTLCH HE BOPOXeE.

Lia 1. 3'dcyii, un gob6pe Kiwka yye. MokAnY KKy nowenku, nowapyan ne-
reHbKo nanipuem. HAK noBoAUTLCA Kika?

Lia 2 BwusHau, un rapHuii y Kilkn Hiox. 15 ubOro 3aropHu B apKyw nanepy
OKpeMo LIMaTo4yok M'sica abo pubu, LMaTo4dok xniéa, neumso. Po3knaau ne-
pen, KWKo Li 3ropTK1. Y 3MIHIOETBCA NOBefiHKa Kilkn? Ak came?

3poby BUCHOBOK, UM A06pPE PO3BMHEHI B KilLKW CyX i HIOX? AK BOHM AOMO-
MaratoTb TBapuHi opieHTyBaTnUCA?

MepeBip CBOI 3HAHHA

. FIKi yMOBW iCHyBaHHA OpraHi3MiB y Ha3eMHO-MOBITPAHOMY CepeoBuLLi?
. HaBegn npuknagn npucTocyBaHHA OpraHiamiB [0 XWTTA B Ha3eMHO-

NoBITPAHOMY CepeflOBULL.

. Ak nepemilyoTbCa TBAPUHY MO 3eMi? Hasegmn npuknagu.
. 9lki TBApWHU 34aTHI A0 NobLOTY? LLlo fonomarae im nepemilysaTucs B nNoBiTpi?
. BukopuctoBytoun manoHkn 152,153,154, cknagu niaH po3nosigi Npo pisHo-

MaHITHICTb MeLLKaHLiB HA3eMHO-NOBITPSAHOIO cepefloBuULLA.

187



TE

§ 43. BOJHE CEPEJOBWLLE TA 1Oro MELLUKAHLII

*Oc061MBOCTi YNHHUKIB BOAHOIO CepeoBuLLA

[na 6aratbOx OpraHiaMiB Ha 3eM/ii CepefoBULLLEM XKXUTTS
€ BOAa. Y BOAHOMY CepefloBULLI KOMMBAHHA TemmnepaTtypu He
Taki pi3ki, AK y noBiTpi. MOPIBHAHO 3 HA3eMHO-MOBITPAHUM
CepefoBuLLEM Y BOJHOMY CepefloBULLI KNCEHb | CBITNO PoO3-
nogineHi HepiBHOMipHO. OCO6/MBICTIO BOAHOMO CepefoBuLLa
€ TaKoX Te, LU0 B HbOMY PO34MHEHI Pi3Hi peyoBUHU. OpHi
3 HuX (IX Ha3MBaKTb CONSAMU) HaLaOTb BOAI COMIOHOIO CMaKy.
AKLLO0 BMICT LUMX PEYOBUH HE3HAYHWIA, TaKy BOAY Ha3NBalThb
npicHot. Lle Boda pivok, 03ep, CTaBKiB, gXepen. Y BoAi Mo-
piB i OKeaHiB BMICT CO/eil 3Ha4YHO BULLMIA, TOMY Li BOAONMM
Ha3nBalTb COMIOHUMMU.

. K YMOBM BOAHOI0 CepefoBULLLA BN/IMBAOTh

Ha 0ro MelLKaHUiB

CBIT MeLLKaHL,iB BOAHOr0 CepefoBuLLLa fy>Ke PI3SHOMaHITHUA.
Xo4ya KUCHIO Yy BOAHOMY CepefloBuMLLi He Tak 6arato, K y Ha-
3eMHO-NOBITPAHOMY, TBAPUHU NPUCTOCYBaNUCA 3abesneyysatu
cebe UMM XUTTEBO HEOOXigHMM rasom. Tak, pubu BOGMparTb
PO3YMHEHMIA Y BOAI KMUCEHb 3a A0MOMOrow 3s6ep. AdenbdiHu
| KNTW XMBYTb Y BOAHOMY CepefoBULLi, ane KUCHEM 3abe3ne-
4yHOTb Cebe 3a Moro Mexxamu. [ LbOro BOHM Yac Bif yacy nijg-
HIMalOTbCA Ha MOBEPXHIO BOAM, W06 BAUXHYTU MOBITPS.

Man. 156. TBapuvHu/ - MeLUKaHLi BOAHUX FMNGUH



Y BOAHOMY CepefoBULLLI MeHLle CBiTNa, HIX Y Ha3eMHO-Mo-
BITPAHOMY. TOMY BOAAHI POCAMHM 3pOCTalThb 34e6iNbLoro
B HErNMMO60KNX, [OCTAaTHbO OCBITNEHUX MicuAX. 3 rMOUHOK
KiNIbKICTb CBITN1a 3MEHLLYETHCA, TOMY POC/IMH CTae MeHLLUe.

TBapI/IHI/I - MeLlKaHLi BOAHNX rMNOUH nepe6yBar0Tb y cy-
LiNbHIA TemMpsBi. IxHi oui a6o Ay>e BenuKi, LWob BroBtoBa-
TW CBITNO, abo B3arani BIACYTHI. Y [AesAKUX TNMOOKOBOLHUX
opraHi3mie € CBITHI opraHu (man. 156).

Y X0NnofHUX mMopsax Temrepartypa BOAW HU3bKa, ane il Tam
He MPUNUHAETLCA XUTTA. TyT MELKawTb TBapUHM [LOBOAI
BE/IMKNX PO3MIPIB - MOPCLKI CMIOHW, MOPXIi, THOMEHI Ta THLUI.
F1K BOHM npucTOCYyBaNMCh Ao ICHyBaHHA 3a LiMX yMOB, He Ma-
04U TYCTOro XyTpa um nip’s, ki 0 patysanu ix Big xono,u,y?
BrsiBNsieTbCA, Ui TBAPUHM Nif WKIPOK MatoTb TOBCTUIA mpo-
LLIApOK XWpPY, TOBLLMHA AKOrO MOXe caraTtu nismetpa. Lle i€
IXHIM HafiNnHUM 3aXUCTOM.

PocnnHn BO4HOIO CepefoBULLIA - BaXK/IMBI NOoCTavyaibHUKN
KWUCHIO A1 BCIX MOr0 MeLLKaHLWiB. Y BoAoMMax He nobaynLu
[iepeB 3 MiLHUM CTOBOYpOM, 3aTe 6arato BOAOPOCTEN i3 THyY-
Kum Tinom (man. 157, 1).

PocTyTb y BofoiMax i KBITKOBI pPOCIUHKW, Hanpuknag na-
TatTa Oine i rnednkn XosTi (Man. 157). KopeHsiMy1 BOHW Npu-
KpinseHi [0 AHA BOAOWMU, a IXHI IMCTKM 1 KBITKWN NnaBakThb
Ha Ti noBepxHi. JINCTKN LesAKUX BOAAHUX POC/VH HaragyrTb
CTpiuKK. Tak 36iNbLIYETHCA TXHA NMOBEPXHA, LWO6 BOMpaTK 3
BOAN KUCEHb | MOXXWBHI PEYOBUHMN.

3aBAAKN BMICTY PI3HOMaHITHMX PeyvyoBWH Yy BOAI MpICHI
I COMOHI BOAOVMMWN HaceNleHi Pi3HUMK opraHiamMu. Tak, Hanbisnb-
WM XMXKaK YKPATHCbKUX PIYOK LiyKa He Mae MPUCTOCYBaHb

Man. 157. BogsaHi pocivHu: BoAopicTb crhiporipa (1),
nararta 6ine (2), rneunkn xoeTi (3)
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[0 XWUTTHA Y CONOHOMY MOpi, a Hebe3neyHa akyna He 3MOXe
ICHyBaTW B NPICHUX BOAONMAX.

e AK pyxaloTbCsl BOASHI TBapUHU

BogHe cepefosuule 6inbll WifibHE MOPIBHAHO 3 Ha3eMHO-
NoBITPAHUM. JIIOAMHI CcKnagHiwe 6irtm i ctpnbatn y BoAi,
HiXK Ha cyxogoni. Kynatouucbh y pidyi, cTaBKy abo mMopi Tu,
HaneBHO, NMoOMiYyaB, WO Cnif AOKNacTy 6inblie 3yCcuib, W06
[O6IrTM [0 M’A4a YM BWUCOKO MiACTPUOHYTU. Boga UMHUTH
onip pyxam fAyxu4e, HDK nosiTpa. [poTe BOAAHI TBapuHMU
MalOTb PI3HOMaHITHI MPUCTOCYBaHHA [0 PyxXy Y BOAHOMY
cepeaoBmLL.

MaseHbKi pauku gagHii Ta unknonu (man. 158, 1, 2) Hion
3aBMCal0Tb Yy TOBLLI BOAM UM Ha Ti NOBEPXHi, NiAXOM/OKTLCA
TeYiaMu i nepeHocATbCA B IHWI Mmicuda. Meaysa yTpUMYETbCA
y BOAI 3aBAAKKW hopMi Tina, Wo Haragye A3siH (man. 158, 3).
CTuckaroum 1oro, meaysa BMLWTOBXYE CTPYMiHb BOAW, a cama
PYXaEeTbCA B NPOTUNEXHMIA BiK. oaibHMIA cnocib nepemilleH-
HA BMacTUBUI i KanbMapy Ta BOCbMUHOry (mMasn. 158, 4, 5).

Po3rnaHemMo, AK IHWI MeLwKaHLi BOAHOIO CcepefosumLla
MPUCTOCOBAHI [0 aKTMBHOrO pyxy abo nnaeaHHA. [Mo4yHeMO
3 puo.
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Man. 158. TBapuHn Bogoim: aadpHia (1), uvkion (2), kanbmap (3),
Meay3a (4), BoCbMUHIr (5)



Man. 159. Pubm - TMNOBI MeLUKaHLi BOAOWM

3BepHu yBary Ha opmy Tina pnb (man. 159). Nonosa feLulo
3aroctpeHa, Bif Hel TiJio NOCTYNOBO MOTOBLLYETHCA, AOCArae
Hano6INbLIOT TOBLWMHN NMOCEPEAUHI N 3BYXKYETHCA O XBOCTA.
3aBASKM LUbOMY TiNO pubWM 3 MEHLWMM Hamnpy>XeHHAM Bpi3a-
€TbCA y TOBLLY BOAW. Bopa Hade oOTikae puby. Tomy Taka
(hopma Tina gictana Hassy o6Ti4Hol. JllofnHa BUKOpUCTana
Taky (hopmy y KopabnebygysaHHi An1si CTBOPEHHS NiABOAHUX
4yoBHiB. 36epiraTn piBHOBary Tifla i WBUAKO pyxaTucsa puoi
gornomMaraloTb nfasLi Ha CMWUHHOMY 1 YepeBHOMY 6oui Tina,
a XBOCTOBMI M/iaBelb BUKOHYE POJib Kepma.

[MpucToCcyBaHHAM >ab | BOAOMMABHMX MTaxiB [0 PyXxy
Yy BOAHOMY CepefloBULLI € MaBanibHI MepPeTUHKM MiXK nanbua-
Mu Hir (man. 160, 1, 2).

OpraHamMmn pyxy MeLLIKaHLIB XO/I0A4HUX MOpPIB | OKeaHiB
TIONIeHA | mMopxa € nactm (man. 160, 3). 3aBAAKM HUM Ui
TBapWMHW BMPaBHO M/1aBakTh, & OT BUMOB3al0UN Ha KPVXKUHU,
BOHW CTalOTb [0BO/I HEMOBOPOTKI.

2 3

Man. 160. MpuctocyBaHHA 00 Pyxy Y Badi xabu (1), kaukn (2) i TroneHs (3)
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* [P0 AesAKNX MeLlKaHuiB BOAOVM YKpaiHu

XXyk-nnaByHeub (Man. 161, 1) - BenMKa KoMaxa YKpaiH-
CbKMX MpicHMX BofdOWM. Inocke, rnagke i 3a0KpyrieHe Tiso
XYKa pO3TMHAE BOAY, Hadye NigBOAHMIA 4oBeH. 3afHA Mapa
HIr NaaByHUA CXOXKa Ha Becna. 3aBAAKW HUM XXYK MaBae
3 TaKOK LIBUAKICTIO, WO MOXe rno3maratuca 3 puooto. XKyk-
nnaByHelb AUXae KMCHeM nosiTpdA. Yac Bif yacy BiH BMCTaB-
Ns€ 3 BOAN 3a4HIN KiHeub Tina. Yepes HasaBHI B HbOMY cneLi-
anbHi OTBOPY MOBITPA MOTPanIfe B OpraHiaMm Xyka.

3 BOAHMM CepefoBULLEM MOB’A3aHO KUTTA  KPUXKHA
(man. 161, 2) - BenuKOiT AMKOT KauyKn. 3aBAAKN NepeTuHKam
MK nafbudamMu Hir, Lei BOLOMNMIaBHMIA NTax BMNPaBHO M/aBaE.
A 0T Ha 6epe3i KpuXXeHb PyxaeTbCsA MOBiNbHO. [MTax AOBro
nepebyBae Ha BOAi, IHOAI CMIPUTHO MipHAE, ane He HaMOKaE.
LlbOMy CrpusoTb BOLOBIALUTOBXYBa/lbHI PEYOBUHMW, SAKUMMU
BKpUTE Mip’d, a TaKoX ManeHbKi 6ynbbalikn MnoBiTPA MiX
nip’THKamu.

Y Bofoimax i Ha TXHiX y306epexxax MeliKae 606ep
(man. 161, 3). MNnaBanbHI NEPETUHKN HA HOrax gornomararoTb
606py pyxatucs y Bofi, a XBICT y (hopMi Becna - 3MiHIOBaTK
HanpsAMoOK pyXxy. To6To XBICT 606pa BMKOHYE pOSib Kepma.
Y pasi Hebe3nekn 606ep rosiocHO Maeckae XBOCTOM MO BOAi
/ MipHae, WO € CMrHaNOM TpUBOIM ANA HWMX 606piB.

Bobpn - BnpaBHi iHXeHepu | OyAiBeNIbHUKN. Y KPYTUX
beperax BOHW PUIKOTb HOPY 3 KilbKOMa BX0ofamu, AKi po3Ta-
LoBaHi nig Bogoto. Tam, fe HeMae MOXK/IMBOCTI BUPUTU HOPY,

Man. 161. MewkKaHLi HalnX BoAOVM: 1 - yK-M/aByHelp,
2 - KpwkeHb, 3 - 606ep



Hanpuknag y 60n10TUCTIM MicueBOCTi, 606pu CNOPYIKYOTb
XaTKW. [ON8 UubOro YMCNEHHI TiIOYKU CKPINIOTLCA MY/IOM
I 3emneto. XaTka 606pa Haragye KynkKy Xmu3y, Ta HacrnpaBsgi
Lle HafinHa opTeus Big BOPOriB i YKPUTTSA ANA 3UMIBAI.

Bobpu, AKi MelwKalTb Ha HErnMbokKux pivykax, OyayrTb

rpe6ni. bobep 3aaTHWIA Nigrpyn3aT POCaAMHK Nif BoAoto. Ane

X

ICHye 3arpo3sa 3ax/MHyTuce! LLLo6 uboro He crtanocs, ryém

OMUHAKTLCA Mo3ady nepefHiX 3y6iB, W iNIBHO MPUTUCKAKOTb-
cs | Bofa He NMpoHMKae [0 poTa.

£

A OWN P

Miacymku

YBOAHOMY CepedoBuLi CBIT/IO | KMCEHb PO3MOAiSieHi HEPIBHOMIPHO, KOW-
BaHHA TemMrnepaTypu He pi3ki.

BogHe cepenoBuLLe HacesieHe Pi3HUMMN OpraHiaMamm.

PocnvHn | TBapyHM MaroTb Pi3HI MPUCTOCYBaHHA [0 ICHYBaHHSA Y BOAHOMY
cepenoBuL.

CTopiHKa npupogoaocigHuKa

MeluKaHLji BOAHOIo cepefoBuLLa prbk € OKPacoto akBapiyMiB. K BU3HAUMTU
TemMnepartypy Tifa pnou, sika naBae BakBapiyMi? PUbK Hanexarb 0 TBapyH,
SKi He MatoTb MOCTIiHOI TemMnepaTtypu Tina, TO6TO A0 XONOAHOKPOBHUX.
TemnepaTypa iXHbOro Tina npuosmsHo Ha 1 °C Bula 3a Temnepartypy
HaBKO/MLLHBLOTO cepefoBua. OTke, Crif BUMIPSATUM TemnepaTypy Boa B

aKkBapiymi ¥ gogatn oayH rpagayc.

MepeBip CBOI 3HAHHA

. Y YoMy nossratoTb 0CO6/IMBOCTI BOAHOMO cepeaoBma?

. 9ki TBApPVHU MeLIKatoTb Y BOAHOMY cepefoBuLLi?

. HasBu pocnvHu BOAHOTO cepefioBULLA.

. 9ki NpUCTOCYyBaHHA MatoTb TBApPWUHW i POC/IUHM OO ICHYBaHHA Y BOOHOMY
cepefoBULL?

. Kopuctytouncs foaatkoBuMmK mxepeniamn iHopmavii (4oBigHVKaMK, eHuy-

KnoreaisiMn, IHTepHET-pecypcamm), MiaroTyin NoBiJOMIEHHS NPO Oy Ab-AKy TBa-
pVHY - MeLLKaHLI BOAHOIO cepeioBuLLA 3a TakUM U1aHoM: 1) Ha3Ba TBapuHU,
2) fe Mellkae, 3) siki 0cO6MBOCTI By10BU Tina 3abe3nevyroTb NPUCTOCYBaHHS
TBapUHM [0 BOOHOrO Crocoly »uTTH, 4) fK NpucTocoBaHa 00 PyXy (SKWO
TBapVHa PyxaeTbesl), 5) SKi NPUCTOCYBaHHA Mae O/151 [OBYBaHHSA K.

Monpautolite B rpynax

3anuwiTe O3HaKM, 3a SKUMM MOXHA BU3HAUMTK, LIO OpraHisM MeLIKae
Y BOOHOMY CepefoBULL.



§44. 'PYHTOBE CEPEJOBMLLE
TA /IOro MELUKAHLII

*AKi YMOBM XUTTS B I'PYHTOBOMY CepeaoBuLLi

Y IpyHTOBOMY CepefoBuLli 0cobnMBI YMOBU XUTTHA opra-
Hi3miB. Mo-nepLle, Le cepefoBuLle HalLWiNbHIWe 3 YCiX Bifo-
Mux. o-gpyre, y HbOro NPOHMKAE Masio cBiT/a (Moro maixe
Hemae). [o-TpeTe, HebaraTo KMCHIO. AK 6ayuLl, Taki yMOBU He
30BCIM CNpUATAUBI ANA POCAWUH | TBapUH. Ta monpu Le rpyH-
TOBe CepefoBULLEe HacesleHe Pi3HOMAaHITHUMKU opraHiamamu, 6o
B HbOMY [JOCTaTHbO BOAM, @ KOJMBAHHSA TeMnepaTypu B PisHi
Mopu POKy He Taki PisKi, AK y Ha3eMHO-MOBITPAHOMY. Takox
Y I'PYHTI € HEOPraHiYHi 1 opraHivyHi peYoBMHMK, 3anac AKUX Mo-
MOBHIOETLCA 3aBAAKM BIAMEPSNM PeLlTKaM POC/vH | TBapuH.

LLle ofHiet0 OCOGMMBICTIO IPYHTOBOrO CepefoBullla € Ha-
ABHICTb PEYOBUH Yy PI3HMX arperatHMx craHax. YacTouku
FPYHTY MICTATb PEYOBMHW B TBEPAOMY CTaHi, € pifKa BOAa
| rasysate noBiTps.

« K 3acefieHe opraHiamamu I'pyHTOBe CepefoBuLLe

[PYHTOBE CepefoBULLe 3acefieHe HepiBHOMIpHO: Halibinb-
LLe OpraHiamMiB MeLKae y BEPXHbOMY LWapi rpyHTy. 3 ranou-
HOK Ki/IbKICTb MeLWKaHLIB I'PYHTY 3MeHLWYETbCH.

[MOpiBHAN 3 MOLIMPEHHSAM OpraHiamiB y BOAHOMY Cepeao-
BULLLI.

BnactuBOCTI I'PYHTY TaKOXX BMNMBalOTb Ha GaratomaHiT-
HICTb MOro MewWKaHLUiB. TX TUM 6inbLue, YnM GiNbLUe MOXWUB-
HUX PEYOBMH Yy TPYHTI. Hailbinblw rycrto HaceneHi opraHis-
MaMu YOPHO3eMMU.

Y I'PYHTI MeLKaTb Pi3HOMaHITHI opradiamu (man. 162).
Haibinble B HbOMY MiKPOCKOMIYHUX OpraHi3miB - 6akTepii,
OLHOKNITUHHMX BOAOPOCTEN, rpubis i TBapuH. bakTtepii Ta
rpuon rpyHTy po3kKnafaroTb BigMEPNi PELITKU OpraHi3miB [o
HeopraHiyHMX peyoBuH. LLi peyoBUHU PO3UYNHAKOTLCA Y FPYH-
TOBIM BOAI | MOTMHAKOTLCA POC/TMHAMN.

[PYHT NPOHU3YIOTL KOPEHi POCIUH, ANS SKWUX BiH € oro-
PO, [)KEpenom BOAW | HEOpPraHiYHMX PeYOoBUH. [PUOHML
rpnbiB TeX po3TalloBaHi y IPYHTI. Y T'PYHTI XWBYTb Pi3HO-
MaHITHI KOMaxu, 4yepBu, 3BIpi Ta IHWI TBAPUHN,



I'pyHTOBI
JInunHka

xpyuja

KOMaXx

JouleBi yepB'saKn

Man. 162. MelukaHLi I'pyHTOBOro cepefoBuLLa

* MelKaHLUi I'PyHTY

[Ona MewkKaHUiB rpyHTY IiCHYe Hebe3neka OyTW MOLUKO-
LXKEHUMWN YAaCTUHKaAMU TPYHTY. YHUKHYTU LbOro MypatlkKam
I JeAKUM XXYKaM LonomararoTb MiLHI NOKPUBK TiNna, a pi3Ho-
MaHITHUM 4YepB’aKam - Cu3, AKUM BKPUTE TiNI0 TBAPUHMN.

[pyHTOBE CepefoBuLLEe Mae 6ibLy LW ifbHICTb, HIXK Ha3eM-
HO-MOBITPAHE | BoAgHe. Lle NeBHNUM YMHOM YCKNaAHIKOE nepemi-
LLeHHA TBapWUH FPYHTY. AK BOHM MPUCTOCOBYHTLCA A0 PYXY
B IPYHTOBOMY CepefoBuLLi?

JouwoBnin YepB’aK, 6araTOHDKKW, NUYNHKA TPaBHEBOIO
xpywa (man. 163, 2, 3) 3aBAAKN THYYKOMY Tifly NpocyBarTh-
CA MDK YaCcTUHKaMW rpyHTY. IHWI, Hanpuknag KpiT i Komaxa
BOBYOK (Man. 163, 4), puioTb Xo4u. IXHi KiHLiBKW, NPUCTOCO-
BaHI [0 pUTTHA, HasMBalTb pUoYMMKU. XoAM NpOoKnagae chi-
nak (Man. 163, 1). Bennknmu nepegHimu 3yb6amm BiH He puE,
a BUTPU3ae IPyHT.

Y [OL0BOro YepB’aKa i IMUMHKN XpYyLLLa NOKPUBY Tisia 3BO-
noxkeHi. Came uepes HUX [0 OpraHi3MiB LWUX TBapuUH HanXxo-
AVTb KNCeHb 3 MOBITPSA, WO € MDK YaCTUHKaMM rpyHTY. Taki
TBapUHU YyTAUBI [0 BUCUXaHHSA. LLL06 Bif HbOro BpATyBaTuUCA,
Y CMeKy BOHW MepeMillyroTbCA B INIMO IPYHTY.

Y T[pYHTOBe CepefoBULLLe XXUTTA OpraHiamMiB MNPOHMKAE
Masio CBiTN1a, TOMY MeLIKaHLUi IPYHTY MarTb MasieHbKi oui
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Man. 163. MewkaHui rpyHTy: cninak (1), 6aratoHixka (2),
JIMYmMHKa xpyLia (3), BoBYOK (4)

abo BOHW B3arani nosbaefieHi opraHis 30py, AK AOLL0BUiA
YepB’AK, Cinak, MIMYMHKKN KoMax. OpieHTyBaTuCA LM opra-
Hi3mam gornomMararTb OpraHu AOTUKY | HIOXY.

Temnepartypa rpyHTOBOro cepegosuulia Oinibll cTana, Hix
Ha3eMHO-NOBITPAHOro i BogHOro. Tomy Koro obuparoTb Ans
3nMIBAI AedKi TBapuHW. Hanpuknag, AWIpku ta 3mil 3umy-
I0Tb Yy TPilMHAX IPYHTY i Xodax, 3pobneHnx KpoTamn. 3 Ha-
CTaHHSAM XONOAIB BUHOTPAAHUIA CIMMaK 3apnBaETbCA B IPYHT
Ha rAnounHy 30-40 cM, WINbHO 3aTyNsde CBOK 4vepenaiuky
| BNagae y ctaH 3alineHiHHA. TBapuHN IPYHTY Ha 3UMy nepe-
MILLYIOTbCA Y rmbwi wapu. Hanpuknag, AOWOBMIA YepB’aK
3UMye Ha rnmbuHi o 1,5 metpa.

Yy I’pyHTOBOMy cepe,u,osvlu_\i OyayroTb Pi3HI YKPUTTSA TBApUHU
Ha3eMHO-MOBITPAHOrO | BOAHOrO cepefoBua. Hanpuknag 6op-
CYKW, MULLI, PI3HOMaHITHI KOMaxu puioTb HOPWU B IPYHTI.

|\/|eLLIKaHLI,I [PYHTOBOrO CepefoBuLLa He JuLlie MPUCTo-
COBYIOTbCA [10 YMOB ICHYBaHHf, a i BNAMBatOTb Ha HbOrO.
[Mpoknagamymn Xo4u, TBAPUHW MEPeMillyroTb | PO3NyLYTb
TPYHT. Tak BOHM CMNPUAIOTb HACWUYEHHIKO TPYHTY MOBITPAM,
MPOHMKHEHHIO BOAW. Y pe3ynbTaTi XUTTELIANbHOCTI 6ara-
TbOX IPYHTOBMX TBApWH YTBOPHOKOTHLCA PISHOMAHITHI peyoBu-
HW, AKI 3MIHIOIOTb CKMag rpyHTy.



* [Mpo KpoOTa i AOLOBOro YepB’sika

KpiT i fowoBuiA YepB’aK NOLIMPEHI HA TEPUTOPIT YKpaiHW.
LLi TBAPMHM BUPA3HO AEMOHCTPYOTb CMOCOOM NPUCTOCYBaHHS
[0 iCHyBaHHFI B IPYHTOBOMY cepefoBuLli (man. 164).

KpiT maiixe BCe XXNTTA NPOBOANTbL Y IPYHTI. Mpoknagaty
XOAW B LLiIbHOMY TPYHTOBOMY CepefOBWLLi KPOTY jonomara-
I0Tb PUKOYI nepefHi KiHWIBKK. BOHM maloTb opMy sionaTtok
| OCHaweHi MiLHUMWU KirTAMK. [0N0OHI BUBEPHYTI HAa30BHI,
HUMU 3pYYHO PUTK | Bigkmgatu rpyHT. [lonerwye npocy-
BaHHS 'PYHTOM OBasibHa popma Tina. KoHyconogibHa ronosa
M1aBHO NepexoauTb B TyNy6. KOpoTKe M’AKe XyTpO [03BOJISE
KPOTY Nerko pyxaTuce Brepey i Hasap.

MifsemMHi xoau, ki Npoknajae KpiT, TATHYTbCH Ha COTHI
MeTpiB. TyT € i AOBri KOpuAopw, Ae KpiT MOMOE, i CnanbHs,
AKY KPIT BUCTUNAE CYXOH TPaBOK | INCTAM.

Konu KpiT pue xoau, BiH BULLTOBXYE 3aiiBYy 3eM/I0 Ha No-
BEPXHIO I'PYHTY. LLi KynKu 3emni Ha3nBarTb KPOTOBUHAMMW.

OpieHTyBaTNCSH Y TemMpsBi IPYHTOBOrO CepefoBuLla Kpo-
Ty fJonomaratoTb HKOX i cnyx. 3ip cnabkuii: masieHbKi, MOB
HAMWUCTUHKK, 04l KpoTa NMPUKPUTI LUKIPOK | AyXXe noraHo
6avatb. Kpit - xmxak. OCHOBHa MOro mkKa - XYKU, MyXMU,
NaByKW, NUYNHKW, CNMMaKK, PI3HOMaHITHI YepB’aKu, 3piaKa
MULLI Ta Xabwu.

KpiT NpMHOCUTL KOPUCTb FPYHTY. PO3nyLlytoun noro, Tea-
pyvHa 3abe3neyye HagXO[KEHHA MOBITPSA | BOAWU, a CMOXMBa-
oYM KOMax - MeLWKaHUiB IpyHTY, 3HMLWYE 6aratbox LWKIif-
HWUKIB POC/VH. Ane KPOTWU LWe W WKOAATb KY/bTYPHUM poC-
NIMHaM, KON MiArpu3ardTb iX KOPeHi, 3HULLYKTb AOL0BUX

©

Man. 164. KpiT (1) i fowoBuii Yyeps'sik (2)
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4yepB’AKiB. Y 60poTbbi 3 KpoTamu, AKi 3’ABUMINCL Ha Tpsf-
Ui 4 B cagy, He cnig B6bmeaty TBapuH. MMOTPIGHO 3mMyCUTK
IX nepecennutuca Ha iHWI TepuTopil. KpoTM He BUTPUMYIOTb
LWYMY, TOX MOXHa BCTPOMWUTWU Yy TPYHT KIiOYOK, Ha AKWUN
OJArTU NNAcTUKOBY NAWKY 4n MeTaneBy 6aHOuUKy. Kosnu
noame BiTep, BOHM OyayTb 06epTatucs i CTBOPIOBATU LUYM.

[oWoBnn YepB’sAK OTPMMaB CBOK Has3By 4epe3 Te, LIO
nicna AOWiB Ui TBAPUHW BMUMOB3alOTb Ha MOBEPXHIO, W06 He
3aAuXHyTUCA. ALKe BOAa 3anMBae TXHI XOA4W, TOX KUCHIO
CTa€ HeLOCTaTHbLO.

BunaosXeHe TiNo [AOWOBOro 4yeps’aka BKpUTe fiefb MOMIT-
HUMW LWeTUHKaMW. 3aBAAKM HUM BIH YiMASAETHCA 3a 4acTou-
KW TPYHTY nifg 4ac pyxy. Bonori nokpmsu Tina cnpusoTb
HaAXO4XKEHHIO KUCHIO.

[oLoBniA YepB’aK, AK i KpIiT, KON NpokKiagae xoaun, Bu-
HOCUTb Ha MOBEPXHIO 3aBUIA I'PYHT. TOX MPO MOro NpucyT-
HICTb CBif4YaTb ManeHbKi KyMKWU Ha NOBEPXHI IPYHTY.

[MepefHbOKD YaCTUHOK Tifla AOLWO0BMIA YepB’AK PO3COBYE
4aCTOUYKN M’AKOro IpyHTY i Mpoknagae xig. Yeps’ak mMoxe
«BUIgaTU» cobi xogun. Mpu LbOMY BiH PO3NYLUYE IPYHT | 36a-
rayye moro opraHiyHMMKM peyosmHamu (Npo Te, AK Ue Bifby-
Ba€TbCA, Mwwnoca y naparpadi 30).

KopucTb Bif AOLOBUX 4YepB’AKIB He3anepeyHa He nuLle
ANA NpUpoan, a u AN NOAUHW, AKa BUPOLWLYE KYNbTYpPHI
POC/VHN. ALKe LI HEBTOMHI MeLlKaHLi I'pyHTY CBOEK KOMIT-
KOK npaLero gonomaraloTb OTPUMYBATW BUCOKI BPOXKai Ciflb-
CbKOrocnoAapCbKNUX POC/VH.

N CTopiHKa epyauta

[Onsa 6araTb0ox TBapuH I'PYHT CTa€ MPUTY/IKOM Ha XONOAHI 3UMOBI MicsL,.
Bavxue 00 NOBEPXHi I'PYHTY BNALITOBYOTLCA KOMaXU Ta iXHi IMYMHKA. Y HO-
pax 3uMyOTb rafitoku, BYXi, ALWIpKK, Xabu. Ha rnnbuHi 1,5-2 metpu rpyHT
maixe He npomep3ae. TyT nepexusarTb 3UMY AOLLOBI YepB'sk/ | KpOTH. Ta-
KOX Y I'PYHTI 3MYIOTb KOPEHI i HACIHHSA POC/IUH.

[eski opraHiamu, ski 3MMYOTb Y 'PYHTI, MOXYTb 3arMHyTU, AKWO I'PYHT AyXe
npomep3He. 3anobirtu NpoMep3aHHi0 I'pyHTY | 36epertu oro Tenso Aono-
Marae CHirosuii nokpus. Moro nopisHIOTL 3 TEN/OK KOBAPOK. UM TOB-
LWMIA Wwap CHiry, TMM MeHLWle npomMep3ae rpyHT. Lle nos’a3aHo 3 TUM, L0 CHIr
nyxkuii, B HbOMY 6arato noBiTps, sike, K BiAOMO, NOraHo NPOBOAUTL TENJO.
A I'pyHT f06pe yTpMMyeE Tensio i NOBi/IbHO OX0N04KYETbCA. Tak CHIir gonoMa-
rae rpyHTy 36epiratu Tenno.



A~ NIACYMKU

I'PYHTOBOMY Cepe/ioBuLLy BNACTMBA BUCOKA LLI/IbHICTb, Y HbOMY 0CTATHLO
BOAW, HEOPraHiYHUX i OpraHiuHMX PEeyYOBMH, KOMUBAHHA TemnepaTypu He-
3HauYHi, NpPOTe HeAoCTaTHA KiNbKICTb CBIiTNa i KUCHKW. [lo Takmx ymMOB
NPUCTOCOBAHI Pi3HOMAaHITHI MeLUuKaHLUi 'pyHTOBOro cepefoBsuLla.

MewkaHLi I'PyHTOBOro cepefioBulla, npoknagakwyuM Xoau B IPyHTI, po3ny-
WYITb 10ro, a 3aBAsAKM HakTepism | AOWOBMM YepB’dkam I'PyHT MOMOBHIO-
€TbCHA OPraHiYHUMMN pPEYOBMHAMM.

MepeBip CBOI 3HAHHA

. ki yMOBM iCHyBaHHSA OpraHiamiB y r'pyHTOBOMY cepefioBuLLi? HAK A0 HUX

NPUCTOCOBAHI Pi3Hi opraHiaMn?

. Uomy r'pyHTOBE CepefoBULLe HEPIBHOMIPHO 3acefieHe opraHiamamm?
. lLlo ponomarae KpoTy XUTU B I'PYHTI?
. YoMy JowOBi 4YepB'AKM € NOCTINHUMMN MELWKaHUAMMN I'PyHTY, a B HA3eMHO-

MOBITPSAHOMY CEPEAOBULL XUTN HE MOXYTb?

. HaBean npuknaay KOPUCHUX i WKIAMNBUX 3B'A3KIB MiX MeLUKaHUAMN I'pyHTY.
. Kopuctytounch gogatkoBumn mxkepenamu iHdpopmadii (4oBigHMKaMU, eHun-

knonepgisMu, IHTepHeT-pecypcamn), MigroTyli MNOBIZOMIEHHS MPO OyAb-sKy
TBApMWHY - MeLLKaHUA rpyHTOBOrO cepefoBuLla 3a nanaHom: 1) Ha3sa TBapuHu,
2) oe mewkae, 3) Aki 0co6MBOCTI ByA0BM Tina 3abe3neyuyoTb NPUCTOCYBAHHSA
TBapVHW [0 cepefosuwa, 4) AK MPUCTOCOBaHa A0 Pyxy (AKWO TBapuHa
pyxaetbcs), 5) aki npucTocyBaHHA Mae AN 000YBaHHSA TXi

Monpautoiite B rpynax

MOACHITE, YOMY i Bifl KOro cnifi OXOPOHATM A0WO0BUX 4YepB’sakiB. CTBOPITb
nepesnik 3axofis, AKi 4OMNOMOXYTb 3aXUCTUTU OOLLOBUX YEPB'AKIB Bif, Pi3HUX
UMHHUKIB HEXMBOI i XMBOT NPMPOaN, a TakoX AiANbHOCTI NIOAVHN.

§45. YMHHWKWN XNBOI NPUPOAN

KpiM YMHHWKIB HEXMBOT NPUPOAN KOXHUIA OpraHiaM 3a-

3Hae BMNBY IHWMKX OpraHisMis. MeTennKk XUBUTbCA HEKTa-
pPOM KBIiTKMW, OiNka BNawTOBYE LOMIBKY B Ayn/i gepesa, HKak
NoNe Ha muwy. Lle npuknagm 3B’A3KIiB MK OpraHismMamu
(man. 165). Pi3HOMaHITHI BNAWBW OpraHiaMiB OAUH Ha OfHO-
ro gictasnm HasBy YMHHWKIB >XVBOT MPUPOAML.

e K YNHHWKW XXMBOT NPUPOAN BNINBAKDTL HAa OPraHi3mu

[is YNHHWUKIB XXMBOT NPUPOAM CMOCTEPIraETbCA, KONM AA-

TeN BULIYKYE KOMax Mifl KOpoto [epeBa, LilyKa Mo/oe Kapacs,
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Man. 165. B3aeMO3Bs3KM MK OpraHiamamm

KOMopagcbKuii XXyK 06°igae nuctku kaptonni. [pu upomy
MIDK OpraHisMamm BUHMKaKOTb Pi3HOMaHITHI 3B’A3KW. Y HaBse-
[AEHUX NPUKNagax BOHW NOB’A3aHi i3 XXMBNEHHAM abo xapuy-
BaHHAM, TOX TaKi 3B’A3KW MIX opraHiamamu fictasm Hassy
XapyoBuUX 3B'A3KIB.

[MoigaHHA pOCAVMH TBapUHaMW - TeX MpuKnag Xap4yoBo-
ro 3B’a3Ky. POC/IMHN He MOXYTb BTEKTW abo CxoBaTucAa Bij
TBapUHW. 3aXUCTUTUCA Bif MOT4aHHA TBapuHamu PoC/vHaMm
fornomMararoTb KOMKYKM abo pevyoBMHU 3 HEMPUEMHUM 3ana-
XOM | CMakoM, fKi BUAINAE POC/AMHA, YK OTpYyTa.

CnpaBXHiM/ BOporamun Lesknx TBapWUH € XUXakKu - TBa-
PUHU, AKI Ha HUX NOMOKTL. BOHWM MalOTb PI3HOMaHITHI Npu-
CTOCYBaHHS ANd 3axoneHHsa 3406udi. lMpuragain, AK BU-
rNAfar0Tb TUTP | BOBK. Ha3foraHATN XepTBY LUUM XUXKaKam
fonomaratoTb PO3BUMHEHI M’A31 | BUTPMBaNICTb, a rOCTPUMM
3yb6amm Ta KirTAMyY BOHWU LIMATYHOTb 340614,



Masi. 166. MackyBaHHSA TBapVH
€ MPUCTOCYBaHHAM [10 YMOB CepefoBULLA XUTTA

o6 YHMKHYTM 3YyCTpidi 3 XMXaKOM, OpraHiamm MarTb
Pi3HI NpucTocyBaHHA. PyXnuBi TBapUHU MOXYTb BTEKTU Bif
XMKakKa, 3axoBaTuUCs B YKPUTTA, a MOXYTb 3aMacKyBaTuCs,
BAAKOUM i3 cebe NMMCTOYOK YuM rinodky (man. 166). Tak YAHATL
farato Komax.

MackyBaHHSA BnacTuse i pubam. 3HayHa yacTuHa pub mae
TeMHe 3abapB/ieHHSA BEPXHbOT YaCTUHW Tina i CBITNE - HUX-
HbOI YacTUHW. Lle pornomarae M 3aXMCTUTUCA Bif4 BOPOriB.
AKLLO XMXKaK NnponaneBae Hag prboto, BiH 6a4nUTb TEMHUI KO-
nip, WO 3/MBAETLCA 3 BOLOK TNMOUHHUX LWapiB BOAOWMMU.
AKLLO X XMXKaK OMUHAETLCA Mig puboto, CBiT/Ia YacTUHa Tina
pnbn BUAAETLCA 3a CBIT/ly NOBEPXHIO BEPXHIX LUAPIB BOAM.

* KOpUCHI Ta WKIgNnBI 3B’A3KN MK OpraHiamammu

3B’A3KM MIDX OpraHiamamy MOXyTb OyTW KOPUCHUMW ANs
HUX abo wWkignmeumn. Hanpuknag, rpuoHuui nigoepesHuKis,
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nigay6HWKIB, NIJOCUYHMKIB - 06NNITalOTb KOPEHi [epes
| MOXYTb NMPOHUKaTU BCcepeanHy HUX. Lle gae 3mory rpubam
Oflep>XyBaTu Bif POCAUH MOXWBHI OpraHiyHi pevyoBuHU. Ha-
TOMICTb Tpub LiINTHCA 3 POC/IMHOK BOLOK Ta HEOPraHiYHUMM
peyoBMHamMn. ToOTO Take CMIBXWUTTA fAepesa i rpuba B3aemo-
BUTIOHE.

Bynb60o4koBi 6aKTepil MO3UTUBHO BMNNBAIOTL HA POC/IMHY,
Ha KOpeHsX AKOT ocenunucsa. BoHu 3abesnevyroTb Ti HEOO-
XIAHAMW OpraHiyHMMKU pPeyvyoBMHaMWU, WO MICTATL HiTporeH.
PocnmHa nocrtayae UMM MiKpoopraHiamam pisHOMaHITHI Mno-
XVBHI PEYOBUHMN.

Coilka XUuBUTbCA Mnjogamum ropobuHn. HaciHHSA pasom 3
MocnifioM COMKK NOTPannse Ha HOBI TepuUTOpPIl, Kyau npuni-
Tae nrawka.

Y po3rnaHyTMX npuknagax Bci OpraHisaMm OoTPUMYHOTb KO-
PUCTb Bif 3B’A3KIB, L0 BUHUKAKOTb MIX HUMMW.

Y XUBIA NpUPOAI ICHYIOTb BUNAAKK, KON TiNbKW OAMH
opraHiaMm OTpUMYE KOPWUCTb Bif 3B’A3KY 3 iHWWM. Hanpu-
Knag, CRIBXUTTA rpuba-TpyTOBMKa i [epeBa CNpusTIuBe
TiIbKN Ana rpmba. A pPoC/VHI BOHO Ti/IbKN WKOAUTbL. Y Ta-
KMX 3B’A3Kax rpub HasuBaroTb NapasuTom, abo napasmTuny-
HUM OpraHiamom, a AepeBo - xas3diHoM. HeraTMBHO BMNaMBa-
t0Tb 6/10XM | BOLWI, AKI OCENATbLCA Ha LWKIipi KOTIB i cobak i
XXUBNATLCA TXHLOK KPOB’IO.

CBIiTNosn06HI TpaBu, AKi pOCTyTb ni,u, ANIMHOIO, NOTepnarTb
Bif} 3aTiHKY, afe Ha [lepeBo Lie 30BCIM He BNMBae. Pen’axu,
4innAYNUCL [0 LIEPCTI TBapWUH, NMEPEHOCATLCA Ha HOBI Mic-
Lle3pocTaHHA. Pi3HOMaHITHI KOMaxu, OCeNnsduYnchb B FHi3gax
nTaxiB i Hopax 3BipiB, NPOCTO BUKOPUCTOBYIOTL X AK OCENO.
focnofjapsm BOHW He 3aBAal0Tb K/OMOTY.

MiX BOBKOM i nMcuUero, AKi MOMKTb Ha 3alus, BUHU-
Kae CBOepifHe 3MaraHHsA. owacTnTb TOMY CYMepHUKY, XTO
BUABUTLCA OiNbLL CMOCTEPEXINBUIA, CNPUTHUIA, BUTPUBANUIA.
Takumm X CyrnepHUKaMu 3a 1KYy € L yKa | OKYHb.

Y MOXYTb OpraHiaMu MeluKaTu Ha OfHi/ TepuTopii, He
MPUHOCAYM OAMH OLHOMY KOPWUCTI M He 3aBjaryn LWKoAW?
BuaBnsaeTbCA, MOXYTb. Hanpuknag, TakK CrniBMeLKalTb
KpIT | 3aeuyb, Ko3ynsa i binka.



e LLlo Ha3vBalOTb YrpyrnoBaHHAM OpraHi3amiB

Y npupoai opraHiaMu He ICHYHTb i301b0BaHO OfWH Bifj
ofHoro. Tak, y fici pocTyTb pocnuHu (Tpasu, Kyui, Aepesa),
MellKae 6araTo TBapuH, € 6akTepil Ta rpnow.

"pynn B3aEMOMNOB’A3aHMX MIX COOO0K OpraHi3miB, AKi XK-
BYTb Ha MEBHI [iNAHLUI MICLEBOCTI, HAa3MBalOTLCA Yyrpyno-
BaAHHAMM.

POCNMHHI yrpynoBaHHSA YTBOPHOKTbL POC/ANHN NEBHOI Mic-
LIEBOCTI, AKI B3aEMOAiOTb MiXX CO60K. Tak, pOC/MHHE Yrpy-
MOBaHHA liCy BK/OYaE AepeBa, KyLLi i TpaB’AHUCTI POC/VHMN.
3aBAsSKM TaKii Pi3HOMaHITHOCTI /1iC MOXKHa NOPIBHATK 3 Kiflb-
KarnoBepxoBUM OYAMHKOM, e KOXEH i3 «NOoBepxiB» YTBOPHO-
FOTb NEBHI POC/IMHM | HaceNaTb NEBHI TBAPUHU. Ha KOXXHOMY
«MOBepCi», WO Mae Has3By ApycC, Pi3He OCBITNIEHHA, BOMOTICTb
| TemnepaTypa, a OmkKe, M pi3Hi MewkaHyi (man. 167).

BepxHiin apyc nicy yTBOpOOTL fepeBa. Lle nepeBaxHO
ay6, cocHa, fnunHa, rpab, KfeH, nuna, ficeH, 6epesa, OcuKa.
«[MoBEPXOM» HUXKYe POCTYTb KyLi AILWWHK, TNOL4Y, YepeMXH,
OY3WHN, TepeHy, LMUMLWWHW, BOBYOrO IMKA Ta iHLUI.

KpoHu fepeB BepxXHIX ApyciB ficy i rinna Kyuwis 3aTyna-
H0Tb COHAYHEe CBIT/I0 TPAB AHNUCTUM pPoc/vHaAM. ToMmy iX Y fici
3a3Bnyan Hebarato. J1icoBi TpaB’AHUCTI POC/IMHU MalOTb 3[e-
Oi/IbLIOTO WMPOKI IUCTKK, AK-OT: XKOBTelb, KOHBanis, 6apsi-
HOK, MKW, CYHWUUi, OpffK, KBaceHuua Ta iHwi (man. 168).
Lle nonomarae im Bbupatn skomora Oifiblie COHAYHOro CBIT-
na B ymoBax MOCTIMHOro 3aTiHeHHA. HalHuX4uii apyc nicy

1

4

Man. 167. fApycm nicy: 1- gepesa, 2 - 4arapHuKm,
3 - TpaB’sHUCTi POC/HW, 4 - MOXU
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Man. 168. TpaB’aHUCTI pocnnHn nicy: opnsik (1), cyHuui (2), kBacennus (3)

CK/aflaeTbCA 3 MOXIB | NNWAKHMKIB. BOHM HakonuuykTb
BONOrY i B TakKWi cnocib BMiMBalOTb Ha POC/IMHU BEPXHIX
ApyciB.

OTXe, APYCHICTb € NPUCTOCYBAHHAM POC/IVH NiCy [0 MUp-
HOro CniBiCHYBaHHA B YMOBax PI3HOr0 OCBIT/IEHHA.

Y nici MewkawTb AWKA CBUHA, BeAMifb, 10Cb, OfieHb,
BOBK, ucuus, 6inka, KyHUUs, Ko3ynd, 3aeub, DKak, Muwia
nicosa, rajtoka, pisHi nTaxu | KOMaxu, AOLYOBI YepB’AKM
M iHWI TBapuHM (man. 169). MiXK HAMU BUHMKAKOTbL Pi3HO-
MaHITHI 3B’A3KW. AK 6ayunw, TBapuHHE YrpynoBaHHSA Nicy
npefcTaB/ieHe pisHUMU opraHiamamu.

Man. 169. TeapuHn nicy: oneHb (1), vcnus (2), ropmuga (3),
MypaLukn (4), BoBk (5), 3aeub (6)



m& Migcymkm

v OpraHisMy MOXyTb BNAMBaTV OAWH Ha OLHOTO i UMM NPUHOCUTK KOPUCTb abo
3aBAaBaTu LUKOAMN.

6 3B'A3kM MK opraHiaMamum - HeobxilHa ymoBa IXHbOro iCHyBaHHA. Mix
opraHisaMamMu BMHUKaKOTb PiI3HOMAaHITHI 3B’A3KM.

M YrpynoBaHHAM Ha3WBalTb rpPyny OpraHiaMiB MeBHOI MICLEBOCTI, SKi B3aEMO-
4il0Tb MDK C06010. BOHM MaloTb pi3Hi MPUCTOCYBAHHA [0 MPOXMBAHHA Ha
CMiNbHIA TepuTopii.

CTopiHKa epyauTta

Ha wkipi HocoporiB | 6y iBOIIB 4AaCTO MOXHA NOMITUTM Mas/IeHbKNX YOPHEHb-
Knx nrawok. Lle 6yinBonosi wnaku. BoHn 36npalTb kOMax, Lo AOLIKYNATh
TBapMHaM, a NOMITMBLUX BOPOra, KPMKOM MonepemxyloTb CTafo i 3niTatoThb.
Take cnisicHyBaHHA B3aEMOBWUrigHE.

Hawi gomMaluHi yobneHui cnyryioTb xasdiHamu 4715 pisHUX YepBiB-napasu-
TiB. Jeski 3 HAX MOXYTb NOTpanuTu A0 OpraHiamy AANHK, Aka nornaguna
UMX TBAPWH, i CNPUYNHUTL Hebe3neyHi 3axBopoBaHHA. Tomy, Wwo6 3anobir-
TW 3apaXeHHIo, NOTPIGHO ByTU Ayxe 06epexHUMU B NOBOMXKEHHI 3 KOTamu
i cobakamu, a nicnsg KOHTaKTy 3 HAMW HeOobXigHO peTesibHO 3 MUIOM MUTK

pyKM.

MepeBip CBOI 3HAHHA

1. Ulo Ha3snBalTb YNHHNKAMW XMUBOT Npupoau? Hasenu npuknagu.
. Po3kaxun npo 3B’A3KM MK OpraHiamamu, siki 306paxeH0 Ha MasitloHKy 165.

N

3. {k BnAuBawTb OAWH Ha OLHOrNO OpraHiaMu B TakuMx napax: a) 3aeub i

KOHIOLWMKHA, 6) Wyka i Kapacb, B) NiAOCUYHUK i OCuKa?
. lLlo Take yrpynoBaHHA opraHiamis?
. 1K pOCNMHM NPUCTOCOBYOTHLCA A0 CNIILHOIO NPOXWBAHHSA B fiCi?
6*. HaBean akomora 6inblie npukiagis 38'A3KiB MiXK opraHiaMamMmn Ha OCHOBI
XWUBMEHHSA, CKOPUCTABLIMCL NepesnikoM: MeTesuK, NacTiBka, KOHKLWNHA,
ACTPY6, coBa, Tpasa, NMCULSA, COMOBEN, XYK, 3a€Lb, TYCEHULA.

(G

846. EKOCUCTEMWU

AK CnNiBICHYIOTb Pi3Hi XWBI ICTOTWM Ha CMiNbHIA TepuTo-
piT? LLLo6 BiAMOBICTM Ha Ue 3aMUTaHHSA, BYEHI BMBYAKOTb He
Ti/IbKW TBapWH, POCNMHWU, Tpnbu, 6akTepii, a N 3B’A3KN MiX
HUMW | CepefoBuLLEe TXHBOIO XUTTA. TOMY B HayLi 3’ABUBCH
TEPMIH «EKOCMCTeMa».



Man. 170. Ekocuctemu: cren (1), piuka (2), keBiTHUK (3) i akBapiym (4)

* Ulo Take ekocuctema

EKocncTemolo HasmBalTb CYKYMHICTb OpraHiamie, sKi
MeLKalTb Ha CNifibHIA TepuTopil B NMEBHUX yMOBax cepej-
OBMLLA iICHYBaHHA | B3aEMOAiIOTb MK c060t0. OfHi ekocuc-
TEMUW MOXYTb iCHyBaTW 6e3 y4acTi NOAWHKW, TOMY Ha3uBa-
IOTbCA MPUPOAHUMU, AK-OT NiC, NyKa, piyka, 03epo, 60/10TO
(man. 170, 1, 2). IHWi exKocucTteMn CTBOPIOE JHOANHA.
Lle WTy4YHi ekocucTemMun, Hanpuknag KBITHUK, akKBapiym
(man. 170, 3, 4), cTaBOK, nosne, cag,.

* AKWiA Cknag ekocmcTemMu

AK NokasaHO Ha MantoHKy 171, ekocuctema CKnafjaeTb-
CA 3 OpraHi3miB, SIKi B3aEMOAIOTb MiX CO00, | YMHHMKIB
cepefoBuLLa, AKI Ha HUX BNAMBaKTL (CBIT/NIO, Temnepartypa,
BoAa Ta iHWi). Xo4 AKUMU 6 pi3HUMU ByNn OpraHi3Mu OJHIET
eKOCUCTEMW, KOXHUIN 3 HUX BMKOHYE B Hiil NEBHY PO/b.

PocnnHu yTBOPIOKOTL OpraHivyHi peyoBUHU, BUKOPUCTOBY-
FOUWN EHEprito CBIT/IOBUX MPOMEHIB. LiMMn pevyoBMHAMWN BOHM
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Man. 171. Cknap ekocuctemm

3abe3neyvyoTb He nnwe cebe, a M iHWI opraHiaMu. Tomy
B eKOCMCTeMi POC/IMHM Ha3MBaKOTb YTBOPHOBaYaMMU.

TBapuHM CNOXMBAKOTb OpPraHivyHi pe4oBUHKN, CTBOPEHI pocC-
JINHOK, KOJIX NOTAat0Tb POCAMHU abo iHWKUX TBapuH. B eko-
CUCTEMI TBapWHW BMKOHYIOTb POJib CMOXUBAYIB.

PocnnHKM i TBApUHK, AKI BXOAATH A0 CKNaAy eKOCUCTEMN, i3
4acoM NOMMpatoThb. PeLITKM BiMePNNX OpraHiaMiB pyiHytoTb-
CA | NepeTBOPIOIOTLCH Ha HeopraHiyHi Pe4oBMHN 3aBAAKMW fi-
ANbHOCTI TaKMX MeLIKaHLIB IPYHTY, fK AefKi Komaxu, AoLLo-
Bi UepB’AKKN, rpmubun i BakTepii Ta iHWMX. B eKOCMCTEMI BOHU
YTBOPKOKOTbL FPyny opraHiamiB nifg Ha3BOK «PYMHIBHUKM».

Po3rnsaHyTi NpuKNagn nokasyrTb B3aEMO3B’A30K MIX pi3-
HUMW rpynamMy OpraHi3MiB B €KOCMCTEMI Ha OCHOBI XXWBJEH-
HA. OfHI OpraHiaMn € NPOAYKTamu >XXUBMEHHA ANA THLWWNX.
Be3 uboro ekocmcrema He icHyBana o.
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» Ponb NnpupoaHnx ekocuctem y npupogi

Ta XUTTI JIlOANHN

Jlic Ha3nBaKTb CNPaBXHIMU «3e/IEHUMWN NEreHIMU» nna-
HeTW. 3aBAAKM TM Yy MNOBITPSA HaAXOAUTb BenumKa KifibKiCTb
KUCHIO. A LLe KPOHW [epeB i KyLLiB 3aTPUMYIOTb LWIKIAAMBI
rasum ta nua, | UMM CNpuUAKTb OYULLEHHIO aTMocgepu. Jlic -
AOMiBKa 6araTb0X OpraHi3mis.

# Mpuragan | Ha3BM TBapPUH ficy.

Jlic 3a6e3neyvye NOAMHY PiI3HUMK MaTepianamu. 3 gepesu-
HW BMIOTOBNAKOTL Pi3HNIA ByAiBenbHUIA matepian, mebni, na-
nip, TKaHWHK TowO. pnbu, ropixu, Arogun, NikapcbKi pocnu-
HW - TeX Aapw nicy. Yucte nicoBe NoBiTpa fobpe BNNBAE Ha
OpraHn AWXaHHSA, a TUXe LWeNecTiHHA NINCTA | CNiB MTaloK
AI0Tb 3aCMOKIIMBO HA HEPBOBY cucTeMy. TO6TO flic Mae He-
abuAKNIA 034,0POBUNIA BMIUB HA NOANHY.

Ctenu, NyKn, MONOHUHW NIOAWHA BUKOPUCTOBYE AN BU-
nmacaHHA Xypobu i 3aroTiBni CiHa.

EkocucTemn npicHUX BOAOWM (PIiYOK Ta 03ep) € [)Kepenom
MUTHOT BOAM Ta BOAW ANA 3POLUEHHA NONIB i cagdiB. IXHI MeLl-
KaHui - pubu, paku, MOMKOCKM - LiHHI MPOAYKTW Xap4yBaH-
HA. Ha 6epesi pivyoK Ta 03ep BNAWTOBYOTL 6a3n BiANOYNHKY,
a TaKOX CMOPTWMBHI W TYPUCTUYHI Tabopu.

Jliogn OTpUMYIOTb eCTETUYHY Hacosiody, nepebyBatoun Ha
NporynsHKax y npupogHuUX eKocucTemax.

e LLUTYuHi ekocuctemm

Kpim npupogHuX, iICHYHOTb LUTYYHI eKOCUCTeMU: one, caf,
CTaBOK, MapK. IX CTBOPIOE NMoAMHa 3a418 3a[0BOMEHHS Bac-
HUX noTpeb. lMone i cag - AN OTPUMAHHA POCUHHMX NPO-
AYKTIB XapyyBaHHA, CTaBOK - [A/19 PO3BEAEHHS pmbu, napk -
ANS BIAMOUNHKY Ntogeil. Bigomumin TobI akBapiym - Tex LITYyu-
Ha ekocuctema. Lle He nuwe okpaca npumilleHb. AKBapiymu
CTBOPIOKOTb TAKOX, W06 crnocTepiratv 3a MelwKaHUsMU BOA-
HOro CepefoBuLLA, BMBYATW BMJIMB PI3HUX YMHHUKIB Ha HUX,
LOCNIAKYBaTK 3B’A3KN MIDXX BOAHMMW OpraHiamamu.

KopucHi gna 340poB’A 0BOYi, OGOPOLUHO i Kpynu Noau-
Ha OTPMMYE 3aBAAKW pocnmMHam. N4 UbOro Ha nonsx BOHa
BUPOLLYE MIWEHULID, XUTO, OYpsAK, COHALWHWK, KapTonso,
MOPKBY Ta 6arato iHLWX POC/IMH.



Man. 172. MuweHwnuHe none (1) i A6yHeBWIA caa (2)

PocnuHu, aki nogyHa cneudjaibHO BUPOLLYE A1 OTpUMaH-
HA MNEeBHUX MNPOAYKTIB, Ha3MBalOTb KyNbTYPHUMMU POC/AMHA-
My, a BigBedeHi ONnA IXHbOro BUPOLLYBaHHA MicUA - MOMEM
I cagom (masi. 172).

OCHOBHMMW OpraHiamaMmy B €KOCUCTEMI MONA € Ky/bTyp-
Hi pOC/MHW. Ha TXHiN PIiCT i PO3BUTOK BI/MBalOTb BigoMi
TOGI YUNHHUKN HEXWMBOI NpUpoau: CBITMO, Tenso, BOJIOTCTb.
Ocob6nvBe 3HAYEHHA Mae ckiag, 'PyHTY, 3 SIKOFO Ky/1bTypPHi
POC/IMHN OTPUMYKOTb HEeOOXiAHI pedyoBuHW. Ynm Ginblue no-
XXUBHUX PEYOBUH MICTUTb I'PYHT, TUM Kpalium 6yae BpOXKai.

# Mpuragan, sIKi We opraHiaMmu, KpiM Ky/bTYpPHUX pOcC-
JINH, € B eKocucTtemi nonda?

I[HWIi pocMHU nonsi - BGyp’saHK, Hanpwukiag, ocoT i Nupin.
BoHM nepelikogxatoTb HOPMaslbHOMY XUBJEHHIO Ky/bTyp-
HUX POC/IVH, Bigbuparoum B HUX BOAY 3 MNOXVUBHUMMW pPeyoBU-
HamMu, 3aTiHIOKTb MOCIBW, CMPUYNHAIOTL BUNATAHHA KYJ/lb-
TYPHUX POC/IVH, 3aBaXkaloTb 30MpaHHIO BpoOXaro. ToX y Oo-
rnagi 3a nosiemMm NavHa 3HULLYE Byp’sHW.

B ekocuctemi nona € v TBapuHW, Hacamnepes Komaxw,
NMosibOBI MULLI, XOM’SIKU, XOBpaxu, AKi 3HaXO4ATb MPUTYNOK
cepen, POC/IMH NOoNA | XUBMATLCA HUMWU. [0 TBapuH nona Ta-
KOX HasieXaTb MelKaHLUi I'pYHTY - 4YepB’sKu, KOMaxu, Pi3Hi
MiKpOopraHiamu.

# ToMipKyi1, AKi 3B’A3KN MOXYTb BUHUKATU MiX pPOC/N-
Hamu | TBapvHamMu Mons.

"I»
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Man. 173. TBapyHun-MelLKaHLi cagy: apo3g, (1), 6mkona (2), mypawku (3),
COHeuko (4), ponyxa (5), TypyH (6)

Cafiom Ha3nBalTh HacafXXeHHA Aepes I Kywis, WO TpuBa-
NN 4Yac 3abesnevye MOANHY TCTIBHUMU naogamun. Bucagxy-
BaHHA CafiB - AAaBHA Tpajuuia YKpalHCbKOro Hapogy.

OCHOBHUMM oOpraHiamamun cagy € pocauHu. Lle ¢pyKTOBI
fiepeBa, Hanpuknag A0NYHI, TpyLwi, BMLWIHI, CIUBKU, a 3 KYy-
WiB - CMOPOAMHa, arpyc, MaiuHa. Ane B cady Yumano i Tea-
puH (man. 173). Cepes TBapuH cafly € i MOMIYHUKM POCMH.
Lle nTaxu, AKi NOMOKTbL Ha WKIAAMBUX KOMax Ta TXHI /n-
UMHKMK, a TaKoX KOPUCHI KoMaxu. bmkonn 6epyTb yyacTb
B 3aMWeHHI, COHeyKa HULWIBHO aTakylTb Nnonenuub - 3/ic-
HUX CMOXXMBa4iB COKIB POCNUH.

OTXe, WTYYHI EKOCUCTEMWN He MOXYTb 06iTUCA Be3 BTPY-
YaHHA NOAUHW. BoHa fbae nNpo HWMX, CTBOPKOHOYM HEOOXiAHI
YMOBM ICHYBaHHA.

Miacymku

£ EkocucTema - CyKymnHICTb OpraHi3miB, siki MELLKatOTb Ha CrifbHil TepuTopii,
B3aEMO/IiIOTb Mi>K COBOIO Ta 3 yMOBaMM cepefoBULLA.

£ Mix opraHiaMamMy €KOCUCTEMW iCHYHOTb 3B’A3KW, 3YMOBJIEHI OTPUMAHHSIM
MOXMBHUX PEYOBUH | eHepril.

£ EKocucTemw, siKi iCHyHOTb 6e3 BTPYYaHHS! JIF0OMHW, Ha31BatOTLCA MPUPOAHUMA.
Lle nic, cten, 03epo, pidka.

£ LLity4Hi ekocrcTeMn CTBOPIOE | 0rNSAae NMoamHa, Hanpuknad napk, akBapiym,
KBITHVK, Mosie, cag Ta iHLLi.



N CTopiHKa npupoaoaocigHnka

34iiCHN CNnOCTEPEXEHHS 3a EKOCUCTEMO CBOET MICLLEBOCTI, LL06 03HalioMu-

TUCA 3i CKNafOM eKOCUCTEMW, YMOBaMM ICHYBaHHSA Ti MeLLKaHLiB | 3B’a3kamu
MK HAMW. N5 uboro To6i 3HaA06/19TbCA 6I0KHOT, pyyka, aT/iacu-BU3HAYHUKU
pocnuH i TBApUH, poToanapar.

Lia 1. Ob6epu 6yab-AKy ekocuctemy nobsim3y CBOET LIKOM (YN B iHLLIOMY
Micuj), BuaABwK iT ckiag.

Oia 2.Cknagn xapakTrepmcTuky eKocucTemmn 3a naaHoMm:

1. Ha3Ba ekocucTemum.

2. MpupofHa un WTyYyHa ekocucTema.

3. AKi pocnuHY i TBAPUHM ICHYIOTb B €KOCUCTEMI.

4. Y 9Kux ymMOBax cepefoBulla MeLlKalTb OpraHiamu ekocuctemu (Hanpu-
Knapg, 3aTiHeHe 4u OCBITNIEHe MicLe, 3BOJIOXEHA UM NOCYLINMBA AiNAHKA).

. $1Ki 3B’A3KM MiX OpraHiamamu ekocMcTeMy BAASIOCA BUABUTU?

. Uu 3a3Hae ekocucTema BNAUBY NIOAMHU? FAKLWO Tak, TO 3anvwn, sKi 3MiHU
BifOynucsa B ekocucTeMi B pesysnbTaTi fia/IbHOCTI NI0ANHN.
AKWOo mMaTMmMeLd 3mory, nig Yac cnoctepexeHHs cdoTtorpadyii MeLlkaHLiB
eKocucTemu.

Lia 3.MNigroTyii po3noBigb NPO eKOCUCTEMY i Mpe3eHTyii i B knaci.

o Ol

V CTtopiHka epyguTa

Mpvknagom NPUPOAHUX EKOCUCTEM € MPICHI BOAOMMM - piyka i 03epo. B ixHix
BEPXHIX lWapax HanTenniwe i HanbiNbWWin BMICT KACHK. Tyaun NPOHUKAE
Haibinbwe cBiTNa, TOMy i HabaraTwnini POCANHHNUIA CBIT. PocnnHM npicHMX
BOAOWM AOCWTb PI3HOMA@HITHI. TyT pOCTYTb O4YepeT, HWKHS 4acTuMHa SKOro
nepebysa€ y BOAi, a BEPXHA - Haf BOAO; fatatTa 6inie i rMeyYnkn XoBTi,
NNCTKM SIKMX NaBaloTb Ha NOBEPXHI BOAW, | ManeHbka pscka. Haskono
03epa no6sv3y BOAM POCTYTb BOJSIOFO/IOGHI KasnoXHMLUSA, fienexa, Ocoka.
€ pocnvHY, WO NOBHICTIO POCTYThb Mig BOAOK - Ue 34e6inboro BoA0POCTi.
TUNOBMMW MeLLKaHUSAMW MIJIKOBOAHOI YaCTUHM 03epa € xaba, pak, MOCKU
CTaBKOBWUK i XabypHULSA, XyK-NnaByHeub, MMUMHKA 660K | KOMapiB Ta iHLWNX
Komax. Y TOBLi BOAM B 3aBUCNOMY CTaHi nepemiwyetbca 6e3nid ApidoHUX
OAHOK/TITUHHUX | 6araToKNITUHHUX POC/IMHHUX | TBAPUHHNX OpraHiaMiB. TXHA
cnifibHa HasBa - MAAHKTOH. HuM XMBNATbLCA MYyronoBkW, Masibku pub Ta
AesKi gopocni pubu. Y Bogoimax NOWWPEHI TakoX XUXKi pubu - LyKa i OKyHb.

1. I3 yoro cknagaeTbca ekocucrtema?

2. flka ponb poCnuH, TBapuWH, rpubis, 6akTepiii B ekocnucTtemMax?

3. Yn npaBunbHMM € BUCNiB «PociimHu roaytoTe ycix»? Bignosigb 06rpyHTYIA.

4. HaBean npukiagn npupogHUX eKoCUCTeM. HKe TXHE 3HaUYeHHS y npupogi?
UM BOHU KOPUCHI ANA N0ANHN?

5. HaBean npuknaam WTy4HUX ekocuctem. [19 4oro ix CTBOPHOE NoanHa?

6*. FKi 3B'A3KW ICHYIOTb MK OpraHiamamu B eKocucTemi nons, cafgy? 3anuuu

npuknagn opraHiamiB LKUX eKocucTeM, SKi Hanexatb [0 YTBOpHBauiB,
CMOXMBAYIB i PyAHIBHUKIB.
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8§47. NMIOONHA - YACTUHA MNMPNPOAN.
3MIHW B NMPUPOAI

* AK 3MIHIOKOTbCA 3B’A3KM NIOANHN 3 NPUPOLOLD

AK T0OI BifOMO, NHOANHA € YaCTUHOIO Npupoan. | BNpoaoBX
CBOr0 ICTOPUYHOI0 PO3BUTKY NIIOANHA PISHUM YAHOM BUBYaNa
npupoay, MPUCTOCOBYBanacA [0 Hel, Hamaranacsi BUKOPWUC-
Tatn i1 gna ceoro 6nara. Cneply NAnHa Maso BTpyvanacs
B npupogy. MNpoTe 3 4acoM BOHA [0CAr1a HeabuAKMX ycrixis
y T OCBOEHHI Ta NEPETBOPEHHI. | Ue NopyLwwunno 3BMUYHE ICHY-
BaHHA NPUPOAMW.

Bnaue nognHuM Ha npupogy ctasas fefani NOMITHILLUM.
licn, AKMMKU Konncb 6ynu BKPWUTI HEOCSHXKHI NPOCTOPU Cy-
X0[0My Ha 3emni, mMacoBo BupybyBann. Ha TXHbOMY MicCLi
3B0AWIN BYANHKK, goporun i moctn (man. 174). 3 Hagp 3emni
novanu BUAo6yBaTK Yy BENUKIN KiNbKOCTI KOPUCHI KOMasnHu,
O TaKOX 3MIHIOBa/I0 MicUeBicTb. OTXe, NHOANHA NONINLWY-
Basia cepefioBuLLe CBOro iCHyBaHHA. A Lo BigbyBanocs 3 npu-
poao?

*AK npupoaa 3MiHIOETLCA Mif BNMBOM NHOANHN

MoTpanuBLIN Yy BeNMKe MICTO, 6aunl 6e3niy HalpisHoOMa-
HITHILLIOro aBTOTPAHCMOPTY, BWUCOTHI OYAWHKKW, ACKpaBe CBI-
YeHHA BITPWH, LUMPOKI acanbToBaHi npocnekTn. | Bce Ue
cTBopufa nMoaunHa. JIoAnHa rocrnofaproe Ha nnaHeTi: Oyaye
BOZOCXOBMLL, BMPYOYeE nicu, ocyllye 6onoTa, npoknagae Ao-
porv i TyHeni, BuAobyBa€e KOPUCHI KonanuHy Towwo (man. 174).
MpoTe TakMmMu CBOIMW AIAMW BOHa CMPUYMHIOE B MPUPOA
He3BOPOTHI 3MIHW, 4epe3 AKi notepnae i cama. Npupoga no-
YMHaE «Bigaa4yBaTU» 1 3abpygHEHUM MOBITPAM, HeAKiCHOH
MATHOKO BOAOKD, NPOAYKTAMWN XapuyBaHHA 31 WKIAAUBUMU [0-

N MILWKaMU.
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Man. 174. BrywviB nogyHU Ha nNpupoay

YcBifjoMMBLLM Le, NoAMHA 6arato 4oro pobutb gns 36epe-
XXEHHSI Npupoaun. Bennki macvBm 3eneHUX HacafpKeHb, KBITHW-
KW, poatodi nons, 3apubHeHi CTaBKKU, 300MapKuM - Le No3nTUB-
HWUIA BNAVB NIOAMHW Ha NPUPOAY, Ta, Ha Xaslb, LbOro He AOCUTb.

* AK Npmpoga 3MIHIOETLCA NiA AIEH0 NPUPOAHMX YMHHUKIB

Yci Tifa npupoau 3a3HaroTb 3MiH Nig BnavsoM CoHUA, BOAK,
BITPY. | X04a ropn BUAAOTLCA HE3MIHHUMW, HacnpaBgi NOCTil-
HO BifOYBalOTLCA ABMLLA, WO TaK YW iHaKLWe 3MIHIOKTb IiX.
MwuHe 6arato yacy, i CTaHeTbCSl MOMITHA 3MiHa - TOpU CTaHyTb
HMIKYUMK. Bing TXHbOro NigHDKXA MOXHa Oyae 6a4yntn ynam-
KW y BUrNAAi BenMkux 6pun (man. 175), ApibHMX KamiH4yn-
KiB, Micok. Lle Hacnigok pymHyBaHHS FipcbKuX nopig. HasiTb
MILHWIA | JOBrOBIYHWIA TPAHIT Mif BNANBOM PI3HUX YNHHUKIB
YPeLuTi-peLlT NepeTBOPHOETLCA HA MIMHY Ta MICOK.

HarpiBaHHS COHLEM TBepAuX nopif BAEeHb | pi3Ke 0X0so-
[)KeHHS YHOuI, L0 TpMBae AOBri POKM, NPU3BOAATL [0 YTBO-
PeHHA TPIWMWH i po3/fioMiB, AKI 3anNOBHIOE [0LLOBa Bofda. 3a-
Mep3alouu, BOHA PO3LUMPIOETLCA Cama Ta PO3LUMPIOE LLINNHN
B ripCbKiii nopoai. byayyunm po34YMHHMKOM, BOAa MOCTYMNOBO
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Man. 175. PyiiHyBaHHS MipCbKMX Nopig,

PO3YMHSAE PEYOBUHU B OAHUX MICLAX | MEPEHOCUTH X B IHLUI.
OmmBaroun Gepern mMopis, OKeaHiB, PIYOK, XBW/I TeX 3MiHIO-
H0Tb NPUPOAY.

PYHTU PYNHYKOTbCSA Yepe3 po3MUBAHHA BOLOK MNif 4yac
CUNIbHUX 3/MB | PI3KOro TaHeHHHA CHiry. Ha cxunax BOHU
B3arani MOXYyTb 3MUBaTUCA BOLOO, MPU LLbOMY YTBOPHOKOTh-
cAa apu. CTpiMKi NOTOKM AOLWOBOI BOAM PO3MUBAKOTL TPYHT,
YTBOPIOKOUM B HbOMY 3arivMbuHu. Ticns CUMbHOro Aouwy Taka
3arnmbuHa Moxke focaraty noHag nismetpa (man. 176).

YHacnifoKk po3mMMBaHHA TiPCbKUX nopig Mifg3eMHUMKU BO-
faMW BUHUKAKOTb NYCTOTU Pi3HUX PO3MIpiB. Tak YyTBOPHOHOTb-
cA neuepu. IXHSA [0BXKMHA MOXE CAraTn [ecaTKiB MeTpiB..

Ak Gaumw, BOA € MPUPOLHUM
YMHHMKOM HacTaHHA 3MiH Yy NPUPOAI.
[MoBITPA TeX MpuyeTHe [0 3MiH
y npupogi. poTaromMm MifibnOHIB
POKIB BMCOKI TipCbKi XpebTn Bu-
BITPIOIOTLCA, CTalOTb HMXKYMMU Ta
MOMIOTIWMMK | MOXYTb B3arani ne-
PeTBOPUTUCA Ha PIBHUHMN.
BiTpn, WO NoOwWwMpOTLCA 3 AY-
)€ BeNMKOK LUBUAKICTHO, 3HOCATH
[PYHT, NEpPeHoCATb MICOK Hafg no-
BEPXHEK 3em/i, popmyroun milla-
Man. 176. PosmmBaHHs rpyHTy HI Maropbu pisHOT GOpMU - AHOHU
MOTOKaMM AOLLOBGH BOAM I bapxaHn. He 6e3 gonomoru BITpY



Man. 177. 3miHn B Npuypogdi nig, Ajeto BITpy

YTBOPKOKTLCA KaM’AHI CKeni XUMepHUX opm. BiTpu-6ypesii
namaroTb TifIKK i CTOBOYpW AepeB, HaBiTb MOXYTb BUPBATM TX
3 KopeHeMm (man. 177).

PyinHIiBHY cuny BITPY Ta BOAM ICTOTHO MOCNabnioloTh 3e-
NneHi HacagXkeHHA. Ocb YOMY Ha BIAKPUTUX MICLLEBOCTAX BU-
Caf)KyKTb /1ICOCMYTH.

Omxe, nig Ai€l0 NPUPOAHUX YMHHMKIB: CoOHUA, BOAU W
BITPY - Y MPUPOAI BUHMKAaKOTbL 3MiHW. BOHW BifbyBalTbhCA
MOCTYNOBO i TpMBaKOTb BaraTo POKIB.

* AKi 3MiHMN BigOyBatOTLCA Y NPUPOAI panToBO

[MpoTe B npupoAi TpanaawTbCA | panTtoBi 3MiHW - Le
MOBeHI, BWBEPXXEHHS BY/KaHiB, 3emnetpycu. [lig yac Bu-
BEPXKEHHSA BY/IKaHIB PO3XapeHi PeyoBMHWU i3 3eMHUX Hagp
BMIMBAKOTLCA Ha30BHI (Man. 178). MacuBHI MOTOKM po3XKape-
HOI mMacu, rycTui AUM Haf BY/IKAHOM 3MIHIOKOTb YCe HaBKpY-
rm. Ha npunernux TepuTopiax rMHYTb POC/AVHWN | TBapUHMN.
He MeHW BaXXKUMW ONA NPUPOLAU € HacnifKu 3emMfeTpyciB.
Y Micusax 3emMnieTpyciB 3eMHa MOBEPXHA NiAHIMAETbCA, Onyc-
KaeTbCA, BUTUHAETLCSA, TPICKAETLCA, TOOTO Pi3KO 3MIHIOETLCA
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Man. 178. BuBep)eHHsI By/ikaHa Man. 179. Hacnigkn 3emnetpycy

(hopma (man. 179). 3emneTpycu W BUBEPXKEHHSA BY/IKAHIB

Ay>Xe HebGesneyHi NpuUpPoaHi sBuwa, 60 3a NiYeHi XBUIUHU
MOXYTb 3anofiaTn 6arato ninxa, 3abpatv XXUTTA NHOAEN.

AN

=

%(-OQI\)I—‘

Miacymku

JlrogyHa € YaCcTMHOK MPUPOAW | TICHO 3 HElo MoB’A3aHa.

CBOEIO rocrnoAapCcbkoro i NPUPOAOOXOPOHHOK AIS/IBbHICTIO /loayHa 3HAYHO
BI/IMBaE Ha npupoay.

Mpypoaa 3MIHIETLCA Mif BIUVIMBOM NPUPOAHUX Y/HHUKIB (COHLSA, BOAW, BITPY
TOLLO), a TaKoX Mif, BI/IMBOM rOCNoAapChKOl Ais/IbHOCTI SIHOANH.

CTopiHKa npupoaoaoc/iigHnKa

Mposeaun crnoctepexeHHs. JIiTHBO! AHMHW NOBYBaii Y napky, Nici un flicocmy-

3i. MopiBHSAM CBOE CaMOMO4YyTTA B UMX MiCUSX 3 TUM, KO/ TU NepebyBacelL

Yy KiMHaTi, Ha noaBip’l UM Ha By ML Benvkoro micta. e To6i ninwe nodvysa-

€TbCH, e TN BiavyBaeLl GislbLy Npoxosioay?

3pobn BUCHOBOK MPO Te, SIK NepebyBaHHA Ha NpUpoAl Br/MBaE Ha camorio-
s JIOANHW.

MepeBip CBOI 3HAHHA

. HaBeau npuvknagn Br/mBy N0aVHN Ha NPYPOLY.

. HaBeau npuknagn sBrymBy Npypoay Ha NoavHy.

. Ha nigcraBi kX NprpoaHMX SSBULLL BUHMKIIO NpUCAiB'S: «Boaa KaMiHb TOUUTE»?
. MosicHn, SK T po3yMieELl BUCIB «/IlogMHa - YacTUHA Npupoam».

N m[1onoMoXyTb OOPOCHi

I\ U Smmmm e

Mocninkyica 3 JOPOC/ MW YfieHaM TBOEI POAVHW | 3’ACYH, LU0 Yy TBOEMY
NPUPOLAHOMY OTOYEHHI 3a OCTaHHi POKU 3MIHWIOCS Mif, BIUIMBOM MPUpOaU,
a o - rocnodapcbKoi OisfIbHOCTI SMOAUHW. Tigrotyin npeseHTaLito Ta noka-
XN 1T YUHAM Ha ypoui NpYpoao3HaBCTBa.



§48. EKO/MOTIYHI NMPOBIEMUA
TA IXHE BUPIWEHHSA

YHacnifjok AisnbHOCTI NMOAUHW Y NpUPOAI BifbyBaeTbCs
barato 3MiH. Cepef HUX € TaKi WKigAWBI, WO 3MYLWYHOTb
NIOACTBO 3afyMyBaTUCA Hafg TUM, AK X He JOonycTUTU abo
MPUHANMHI 3MEHLUUTN HEraTUBHI HaCMiAKNA LUUX 3MIH.

mLLlo po3yMitoTb Mif eKONOriYHNMK Npo6eMamm

LLIKIiANMBI PEYOBUHM, L0 3°ABNAKOTLCA Y BOAI, IPYHTI, Mo-
BiTpi (man. 180) BHacnifoK AiSNbHOCTI AHOAUMHKW, noTpannd-
I0Tb B OpraHiam pPOCAWH, TBapUH |1 NOAUHU. AKLWO Ue Tpa-
MNASAETBCA YacTo i B HagMIpHIA AN 6e3neyYHoro iCHyBaHHA
XXUBUX ICTOT KIiNbKOCTI, BUHUKAIOTb €KONOTiYHI npobnemu.
Taky 3aranbHy HasBy [a/v HeraTWBHUM 3MiHaM Yy MPUPOAI.

Cepefi eKONIOTIYHMX Npo6sieM HahbiNbWNUMK €: NOTipLIEH-
HA CKnagy NoBiTpsA | BOAM, 3MEHLLEHHA BUAIB OpraHiamiB Ha
HawWiW nnaHeTi Ta TXHbOT YNCENbHOCTI, PYNHYBaHHA IPYHTIB
Ta 30i/MbWEHHA BMICTY B HUX LWKIAVBUX PEYOBUH.

Man. 180. 3abpyAHEHHs NOBITPS BHACMILOK rocnofapchbKol Ais/IbHOCTI NOANHN
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Man. 181. 3abpyaHeHHs1 BOAOWM CTiYHMMM BOAamM MPOMUCIOBUX NigNPUEMCTB

HuHi B ABUryHax aBTOMOOGINiB, NiTakiB Ta iHWWX BUAIB
TPAHCMOPTY 3ropae CTiNbKWM Manmea, WO MPO YMCTOTY MOBI-
Tps AaBHO 3abyTo (man. 180). Tak, nicna cnantoBaHHA 6eH3u-
HY, CONAPKK, racy, BUKUAHI rasum mMiCTATb pevyoBUHU 6/1M3bKO
300 HarmeHyBaHb. Cepef, HUX GiNbWICTb € WKIgNMBUMWU AN1A
opraHismis.

Cknag BOAW MOTIpLWIYETHCA Yepe3 Te, WO MiANPUEMCTBA
3/IMBalOThb Y BOLONMW HEOUULLEHY BOAY 3 BMCOKUM BMICTOM
OTPYMNHUX A1 BCbOrO XXMBOF0 PEYOBUH. 3abpyAHIOKOTL BOAY
TaK0oX MiHepanbHi gobpmuea i OTPYTOXiMiKaTK, WO BUMUBA-
I0TbCSA 3 MONIB AOWO0BMMY BoJaMu i noseHAMKU (man. 181).
Big uboro Boga crtae MasionpuAatHOK AN CMOXXUBAHHA NH0-
ANHOK. T1OripWyoTbCA YMOBU XUTTA MELUKAHLIB BOLOWM.
[kepenom NUTHOT BOAN ANA XUTeNiB 6araTb0X MICT YKpaiHu
€ Bofa [AHinpa Ta iHWKNX BEIMKNUX PIYOK. Ane MOCTilHe TX 3a-
OpPYAHEHHS, CIPUYMHEHE LIANbHICTIO MOAUHK, ICTOTHO NOrip-
LY€e AKICTb MUTHOT BOAW. TOMY B OGXMTUX paiioHax Hawof
NNaHeTn NPaKTUYHO He 3a/IMLLIKNI0CA YMUCTOT MUTHOT BOAW.



Man. 182. TBapuHW, siKi 3HUKIN 3 TepUTOopIT YKpaiHu BHaCMiAOK OjsUIbHOCTI
noamHn: KynaH (1), caiirak (2), kiHb MpxeBasibCbKOro (3)

JliognHa cBiLOMO BMMBAE HAa XWBY Npupogy, CTBOPHOHOUK
ANS CBOTX NMOTPe6 HOBI COPTW POCAWH i MOPOAN TBapWH Ta Po3-
CensitouM X Ha 3HauHi TepuTopii. OgHak yacTo OyBae i Tak,
Lo, 3abe3neyuyroun CnpuAaTANBI YMOBU A41F ICHYBAHHA O4HMUX
XXVBUX OpraHisMis, BOHa 3HULLYE iHLLUI.

Mpukpo, ane B OCTaHHI CTOpiYY4A MOCUIUBCA HeraTuB-
HWIA BNAMB NIIOAVHW HA XXUBY npupogy. Tak, npubamnsHo 3a
300 pokiB Ha 3emni 6e3rnoBOPOTHO 3HWUKNM COTHI BUAIB poOC-
NWH | TBapuH (man. 182), we 6inblie iX nepebyBae Ha MeXi
3HUKHEHHS.

EkonoriyHummn npo6semMu rpyHTOBOrO CepefoBuLLA € 3MEH-
LUEeHHS N/ow, I'PYHTIB Bif TOro, L0 NPOBOAATLCA MaclUTabHi
3a0yf08Bu, 36iMbLWYOTLCA NAOLWI NacoBuly, i NosiB, BHOCUTLCH
HaAMIpHa Ki/IbKiCTb A06pMB Ta PevYoBMH, NPU3HAYEHUX ANA
3HULLEHHA BYP’AHIB | WKILNMBUX KOMax ToOLO.

OcCKinbKu MoBiTpsA, BoAa PiYOK, MOpPIB, OKeaHiB He MatTb
Lep>KaBHUX KOPAOHIB, TO XXWBiI OpraHiamy noTepnarTb Bif
HeraTMBHOro BNAMBY [LISANbHOCTI NOAWUHU B YCIX KyTOUKax
nnaHetTu. BueHi nigpaxysanu, WO 3 TakKMMKU Temnamu 3a-
OpYyAHEHHSA, AK HUHIWHI, NOACTBO HEMUHYYE NPSAMYE [0 eKO-
NOrivHOT KaTtacTpodu.
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3BUYaAHO, SKOW NOANHA NPUMNUHMAA HEraTUBHO BMIMBATU
Ha HaBKOJIMLLHE NPUPOAHE CepefoBULLE, TO NpMpoaa 3morna 6
i cama Bnopatuca 3 nepeniyeHMMy npobnemamu i He gonyc-
TUTWU €KONOriYHOT KaTacTpodu. Ta Ansd Uboro 3Hagobmnucs 6
COTHI NIT, WO € 3aHAATO BE/IMKAM TEPMIHOM. TOMY HarasibHO
CMpaBOKO BCIiX NtOfe Ha 3emi CTae OXOpOHa NpUpoaw.

» Cnocobu nogonaHHA ekolorivyHnMX Npootem

[epxaBa TypoyeTbCA NPO CPUATAMBUIA €KONOTIYHUIA CTaH
HaBKOJIMLWHbLOTO MPUPOAHOro cepefoBuwia. Tomy po3po6nse
Pi3HI 3aX04M 418 NOLONAaHHSA eKONOTiYHUX nNpobnem, [0 AKUX
3a/y4vae nofen pisHUX npodieciin. Ha cborofgHi po3pobneHo
TakKi OCHOBHI 3ax0fMw.

 MPUINHATO 3aKOHU YKpalHW, L0 CTOCYHTbCA 36epeXxeH-
HA NpPUPOAN Bif 3abpyAHEHb YHACNIAOK rOCnoAapCbKoi fisifib-
HOCTI NOANHN.

* Bu3HaueHO JonycTUMY KiNbKiCTb OKPEMUX LWKIAANBUX
PEYOBUH Yy BOAI Ta NOBITPI, WO MOXYTb MOTpanuTn B AO-
BKiNNA 3 pisHUX nignpuemcts. CneuiancHi gepXasHi ycTaHO-
BU CTeXaTtb 3a iXHiM BMICTOM. [payiBHUKN TaKMX YCTaHOB
6epyTb npobwu TPYHTY, BOAM | MOBITPA, AOCAIKYIOTh IXHIN
cknag. | B pasi ofiepXXaHHs HeraTMBHUX pesynbTaTiB BKasy-
10Tb KepiBHMNKaM NiAnpueEMCTB Ha Heo6X|,u,H|CTb BXWUTKU 3aX0-
AiB W00 OYMLLEHHSA CTIYHMX BOA UM BUKWUAIB Y NOBITPS.

* Ha nignprvemcTBax BMNpOBafKYyeTbCA 6e3BiAxo4He BU-
po6bHMUTBO. LLLO ue 03Hauae? Bigxoan ogHOro nignpuemcTsa
CTalOTb LIIHHOK CUMPOBWMHOK ANA iHWOro. Hanpuknag, meta-
NYPriinHi 3aBoAn 3abpyAHIOTb AO0BKINAA [OMEHHMM Lfa-
KOM - TBEpPAUMM PeyoBMHaAMU, WO 3a7ULIAKTLCA MICNA BU-
po6HMLTBA 3ani3a. Liboro 3abpyAHeHHS BAAETLCA YHUKHYTH,
SKWO BUKOpUCTATU AOMEHHWIA LWNaK Ans BUPOOHMLUTBaA Byai-
Be/IbHMX MaTepianis Mnif Ha3BOK «LUNaKOOMOKU».

* KOHCTpPYKTOpX CTBOPIOKOTL [ABUTYHW, Mif 4vac poboTtu
AKUX Y HaBKO/IMLIHE CepefoBuLLE BUAINAETLCA Mano LWIKIf-
NIMBUX PeyvoBMH, TakoX po3pobnaTb A0AATKOBI NMPUCTPOI,
AKUM CNOPAMKAKTb ICHYHOUI ABUIYHW, abu Ti MeHLle BUAi-
NANN WKILAVBUX PEYOBUH.

» lepani 6inblle HamararoTbCs BMKOPWUCTOBYBATM YWUCTI
ANA OOBKINNA gKepena enekTpuUYHOi eHepril. I3 uieto MeTor



Man. 183. CoHsiuHa GaTapes (1), BiTpoBa enekTpocTaHuisa (2)

OyaytoTb | BAKOPUCTOBYHOTb COHAYHI 6aTapel Ta BITPOBI enek-
TpocTaHuii (man. 183).

* OpepxxaHe 3 HapTM pigke nanbHe ANA PI3HUX BUAIB
TpaHcnopTy (6eH3MH, rac, consipka) 3aMiHIOTb Ha €KONOriy-
HO 6e3neyHi BUAM Nanmea, HaNnpuUKnag NPUpoaHui ras, biona-
nvBo. bionannBoM HasMBalThL rOproYi rasu Ta pignHU, ogep-
XaHi Ha cneyiasibHUX 3aBofax 3i cTeben pocnuH. bakTepii
Ta OAHOKNITUHHI rpMbu B 0CO6/IMBMX anapaTax po3KiafjatoTb
IX 3 YTBOPEHHAM CYMILLi roproyYnx peyoBuH. pu 3ropaHHi
bionanvea He YTBOPKOKTLCA WKIAANBI ANA OpPraHiamiB peyo-
BUHWN,

* [logonaHHA €KONOTriYHNX I'IpO6]'I€M 3aJ1€XNTb
Bi,EII KOXXHOTIO >XXutend niaaHetTu

AKLWO0 KOXEH YCBILOMUTL CBOK BIAMOBIJANbHICTL 38 €KO-
NOTIYHI Herapasgu i 6yde pobuTn Bce 3anexHe Bif HbOro Ans
36epeXXeHHA NPUPOAKN, TO EKOJIOTIYHOro /iInxa He CTaHeTbCH.
OTOX PO3MOYHIMO i3 cebe. AKe 1 TOOI nifg cuny AoNyYUTUCS
[0 30epexXeHHs1 AOBKINNA M 6i0N0riYHOro pPisHOMaHITTS.

- He BupuBaKi, He namau rinngd, He 3pmsait KBIiTKU [AUKO-
POC/INX POC/IVH.

- Mig yac eKcKypcin y npupoay Xoau BXe NpoKnageHuMu
CTEXKaMW 1 He 3aTONTYN POC/IUHMN.

Hacamxyi nepe.a.

EKOHOMHO BMTpayain nanip i Boay.

He cmiTV B HaBKONULLHLOMY CepefoBuLL.

3aBXAn BUABNAW OepexnvMBe CTaBfieHHA [0 NPUpPoAaMm,
JOTPUMYIACSA €KOMOTIYHUX HOPM MOBEAIHKU Y MPUPOLI.
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=

YHacnifok AianbHOCTI NI0ANHU Y Npuposi BifdyBaloTbCA 3MiHM, 6araTo 3 AKNX
WKIAMBI ANA npupoan i onsa camoi NoAnHN.

HeratmeHum 3MiHaM y Npupogi fAany 3aranbHy Ha3BY eKOoJsorivyHi npobiemu.

HuHi Nnpupoga noTtpebye 3axnCTy i OXOPOHM Bif 3abpyaHEHHSA BOAW, NOBITPS,
I'PYHTY, 3MEHLUEHHA PiI3HOMAHITHOCTI OpraHi3MiB.

Y pepxaBi po3pob6ndaTbCA  pi3Hi 3axoau A1 NOAOSAHHA  €KONOoriyHnX
npo6nem.

AN

=

MepeBip CBOI 3HAHHA

=

. o € pxepenamun 3abpyaHEHHS HABKOJIMLWIHBLOIO cepefoBuLLa?

. HaBegitb npuknagn Hacnigkis 3a6pygHEHHS HABKOJIMLLHBLOTO CEpefoBMLIa.
3. MoACHITb, AKNX 3axopfiB BXUBAKTbL AOAW, WO6 nogonatn ekonorivyHi npo6-
nemu.

N

4A lMonpautoiiTe B rpynax

3'dcyiiTe, AKi BaX/MBi €KOMOriYHi Npo6aeMun iCHYHOTb Y Baliil MiCLLEBOCTI.
Bi3bMiTb NOCUbHY y4YacTb Y IXHbOMY BUPILLEHHI.

§49. OXOPOHA MPUPOAN.
UEPBOHA KHUIA YKPATHWN

OXOpOoHATMW NpUPOLY - O3HaAyae CTBOPHOBATU CMPUATIN-
Bi YMOBU ANA ICHYBaHHS >XXUBMX ICTOT i 3anobiratn iXHbo-
MYy 3HULLEHHIO, He BUyYaTu 3 MPUpoAan Ginblue, HIXK MOXe
BILHOBUTUCA MPUPOLHUM LIAAXOM. TOX OXOpPOHa MpUpoaM
nonarae y 34iiCHEHHI 3axofiB, CNPsIMOBaHUX Ha 36epeXxeH-
HA, BIATBOPEHHSA, pauioHanbHe BUKOPUCTaHHA MNPUPOAHMUX
baraTcTs.
*OxopoHa npupoan —miXKHapogHa crnpasa

Y4YeHi CBITY npautooTb Hafg MNONIMWeHHAM CTaHy HaBKO-
NNLWLHBOIO NPUPOAHOro cepefoBullia. BOHM BMBYAKOTH €KO-
CACTEMM B OCOO/IMBO 3a0PYAHEHWX MICLIeBOCTAX, BUABNAIOTH
BM/IMB MPUPOAHUX YNHHWKIB | rOCnoAapCbKoT AifNbHOCTI Nto-
AVHW Ha cepefoBULLE XXUTTA OpraHiamis, BM3Ha4yalOTh LWINA-
XN MOAINWEHHA YMOB ICHYBaHHS XXWUBUX ICTOT. MibXKHapogHe
CMIBPOOITHULTBO 3 OXOPOHU MPUPOAUN BUABNAETLCHA Y CTBO-
PEeHHI Takux opraHisayin, K [piHNic (nepeknafaeTbca K



Man. 184. Kopabernb «CipiyC», L0 HanexuTb [piHric,
nig Yyac akuii NpoTecTy NpPoTU S4ePHNX BUNPOOYBaHb

«3eNleHNIn CBIT»), TOBapUCTB OXOPOHW Mpupoaw, BCECBITHIX
(DOHAIB OXOPOHU MPUPOAN Ta iHWI (Man. 184).

Mignucati Ta AitoTe MiXKHapPOAHI Yroaw, Lo 3060B3yHOTb
PI3HI KpaiHW CBITY CMISIBHUMWN 3YCUNNAMU OXOPOHATU NPUPO-
[y. B ycix KpaiHax CTBOPIOKOTb MPUPOAOOXOPOHHI TepuTopiT,
NN 00°€AHYIOTLCA B TPynu, WO OMNIKYHOTbCA [ONe MeLl-
KaHLiB NpuMpoau, BMBYaKOTb PIAKICHI | 3HMKalO4l BUAW opra-
Hi3MiB, CMPUAOTL TXHIM OXOPOHI Ta 30epeXxeHH0. BuaatoTb
UepBOHI KHUTU, 0O AKUX 3aHOCATb TBapWH, POC/IMHK, TPuUow,
AKUM 3arpoXKye 3HUKHEHHA Ha TepuTopii OKpeMUX [epXKas.

* AK Hawa aepxxasBa Abdae NPO OXOPOHY NPUPOAU

B YKpaiHi 0XOpOHO NpUpoAM ONiKyKThHCA crnelianbHi op-
raHisauii Ta yctaHoBW, BMAAHO YKasu MPO OXOPOHY MOBITPA,
BOAM, I'PYHTY, CTBOPEHO YepBOHY KHUTY YKpaiHW - Mnpuposo-
OXOPOHHUI LOKYMEHT [epXaBHOro 3HayeHHs. KHura cknaga-
€TbCA 3 [ABOX YaCTUH - TBapWMHHWIA i POCIMHHWIA CBIT.

* KHura TpmuBoOr i Hagin

3a TpMBanmMi Yac iCHyBaHHS HaLlOT NjaHeTV 3HMK/O0 Hasa-
BXAW 6arato XuBMX ICTOT, NPOTe B Halwi AHI Le HebesneyHe
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fBULLE NPUCKOpWoca. BBaxaroTb, WO XXMBa icTOTa nepeody-
Ba€E B Hebesnewi, KOMW 3arajsibHa KiflbKiCTb OCOOWH, AKi CXOXI
3 Hero 3a 6yaoBOKO | BNACTUBOCTAMMW, MeHLIa HXK Tucsava abo
HapOLKYETLCA MEHLUEe OCOOMH, HIX MOMMpaE.

UepBOHY KHUTY YKpaiHN Ha3nBalOTb KHUIOK TPUBOTK i Ha-
AiT TOMy, L0 BOHA MICTUTbL BIZOMOCTI NPO PIAKICHI Ta 3HUKA-
to4i BUAW TBapPWH, POCIUH i rpnbis, nopaau Womo 36i/bLleHHs
X YMCeNbHOCTI Ha YKpalHCbKin 3emni (avB. JogdaTtkn).

[lo YepBOHOT KHUIM YKpaiHW LW OHainepLue noTpannsioTb
BUAW, AKUM 3arpoXkKye BUMUPaHHA, TOOTO MOBHe 3HUKHEHHS.
Ix Has3MBalOThL 3HMKaOUMMK, abo BuMupatouumu. Cepefs poc-
NIMH TaKUMW € MIACHDKHUK OINIOCHDKHWIA, KOHBanis, nepso-
UBIT, KPOKYC, LUMbynsa BeAmexxa, 303y/IMHI YepeBUYKKN Ta iHLUI
(man. 185). o YepBOHOI KHMUTWM noTpanuam BCi BUAW KOBU-
NN - POC/MHW, AKa 3 fAaBHIiX-4aBeH Oyfa OKpacow YKpaiH-
CbKMX cTeniB. Ta po30plOBaHHAM CTeniB NOAMHA NMpupekna
KOBUY Ha BUMWUpaHHA. [lo YepBOHOI KHUTK YKpalHu, Buaa-
Hoi y 2009 poui, BHeceHO 542 suan TeBapwuH i 826 BUAIB poc-
NINH | Tpnois.

Man. 185. PocnvHn YepBOHOT KHUMM YKpaiHu: 1 - COHUELBIT KPeRaaHWiA;
2 - op/vKM YopHitodi; 3 - TonbnaH LpeHka; 4 - niBOHIA KPUMCbKa;
5 - NiACHDKHUK BiNTOCHIXXHWIA



3 ©

Man. 186. TBapuHK YepBOHOI KHUM YKpaiHL: 1- pucb 3BUYaliHa; 2 - 3yop;
3 - canamaHgpa nasaMmicTa; 4 - 6opcyk; 5 - 3aeub Ginmii

3 TBapuvH [0 YepBOHOI KHUTM YKpaiHU 3aHeceHi /10COoCb
YOPHOMOPCLKUI, KOHWK MOPCbLKNA YOPHOMOPCLKUN, >kaba
npyaka, rajtoka crenosa, CaslaMaHApa MsaMuUcTa, COKifl-
cancaH, gpoxsa, 3aeupb 6isinid, 6OpPCyK, BMOpa pivukoBa, DKak
ByXaTuii, pUCb 3BU4YaiiHa, 3yop Ta iHWi (man. 186).

Jo YepBOHOI KHUTM YKpaiHW 3aHeCeHO TaKOX OpraHiamu,
AKI MeLWKaroTb JiMle B YKpaiHU | ine Ha NeBHiM 11 TepuTopii.
Tomy Halla gepaBa Hece BiANoBiAa/IbHICTb 3a IXHE 36epeXeHHs
nepeq, BCIEKO M/1aHeTor. Takum BUOOM € THO/IbNaH CKidICbKMIA,
LLIO 3pOCTaE B 3aroBiAHNKY «AckKaHist-HoBa» Ha XepCOHLUMHI.

B YKpaiHi ICHYIOTb 3aKOHM, 32 AKMMW POC/INHU | TBAPUHW,
3aHeceHi oo YepBOHOI KHUTW, NignsratoTb 0COO/MBIA OXOPOHI
Ha BCii TepuTopil gepxaBu. Lli 3aKOHM BM3HA4YalOTb LWISAXU
OXOpPOHW Ta BIATBOPEHHA pigkicHMX BUAIB. Lle, 30kpema, 3a-
6opoHa abo 0bMexeHe X BUKOPUCTaHHSA, CTBOPEHHS CNPUAT-
JIMBUX YMOB /191 YTPUMaHHSA N PO3BefeHHA pPiaKiCHUX BUAIB



(y 30onapkax, 60TaHiuyHUX cagax, Po3nsigHunKax), 34iNCHEH-
HA HayKOBUX O0CNIQKEHb 3 METOH OXOPOHW i BIATBOPEHHSA
opraHi3miB, 3aHeceHMX 00 UepBOHOI KHUTN.

MOPYLIHNKN LNX 3aKOHIB HECYTb MOKapaHHS 3a 3HMLLEH-

HA UM YWKOMKEHHA XUBUX ICTOT, 3aHeceHUX OO0 YepBOHOI
KHUTN YKpaiHu. CTArHeHHs wrpadiB Yekae Ha TUX, XTO Ma-
COBO 3puBaE€ KBIiTHY4i HaBeCHI NiACHIXHUK GiNTOCHIXHWIA, COH
BE/IMKNIA, KOHBaNIl.

= =S¢ =

=
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MmacyMKu

OxopoHa npupoan - 3AilCHEeHHS 3axofiB, CNPSIMOBaHMX Ha 36epexeHHs,
BiATBOPEHHA, paLioHaslbHe BUKOPUCTAHHA NPUPOAHUX GaraTcTs.

OxopoHa npupoamn - MiKHapoZHa cnpasa.

Y Hawiii gepxasi 4il0Tb cneyianbHi 3aKOHW, CNPSAMOBAaHI Ha OXOPOHY HaBKO-
NNWHLOrO cepefoBuLla Big 3abpyAHEHb, Ha 36epexeHHs MpuMpoaHoro 6io-
pi3HOMaHITTS.

UepBoHa kHWra YkpaiHn € gepXaBHUM [AOKYMEHTOM, KM MICTUTb Bifo-
MOCTi MpPO 3HWMKal4i BUAW POC/UH, TBApPWH, TPUBIB i Nnopaau WoAo TXHLOro
NMPUMHOXEHHS.

HWHi  no[CTBO  YCBIAOMWMNO, HACKINIBKM  BaX/IMBO OXOPOHATU  NPUPOAHI
b6ararcTBa, CNpuATU IXHbOMY 36EPEXEHHIO Ta PO3BUTKY.

CropiHka npupoaoaoc/igHMKa

MpakTnyHa poboTa «CknagaHHA YepBOHOT KHUIMM CBOET MiCcLLEBOCTI»

3aBpaHH4a 1. lNouikaBca y AOPOCANX, AKUX POC/IMHM | TBAPUH CTaNo 3Hau-
HO MeHLle, a AKi, MOX/IMBO, B3arasli 3HUK/IN Ha TepuTopil TBOEI MmicLeBoC-
Ti, un 36eperanucsa nuwe B 04HOMY Micui. Bce, npo wo AisHaewcs, 3aHOTyl
Y 30LUUTI.

3aBgaHHAa 2. Cknaaun YepBoHY KHUTY CBOET MICLLEBOCTI 3a 3pa3komM Yepso-
HOT KHUTK YKpaiHu (aue. Jopatku).

3aBpaHHAa 3. Cknagu nepesik 3axogis, siki 4ONOMOXYTb 36epertu i 36inb-
LWUMTY YUCEeNbHICTb OpraHiamis 3 UepBOHOT KHUMM, AKY TU cknas. MocusbHi ans
Tebe 3axoam 34iicHM cam.

V' CropiHka epygura
Cepef 3axo04iB, CNPAMOBAHUX Ha OXOPOHY NPUPOAM, MOLIUPEHUM € BUKO-
pUCTaHHA POC/WH, SKi OYULLYIOTb MOBITPA, I'PYHT, BOAY Bifi Pi3HOMAHITHUX
3a6pyAHeHb. I3 Uil MeTOol B340BX TPAHCMOPTHUX LWWNAXIB BUCALXKYIOTb
TONOsI, KawTaHW, UK, SKi SKHaikpalwe B6MpaTb BUKMAHI rasy aBTOMOOI-
niB. OCMKM Ta SICEHU BUCALXYKOTb NO6/M3Y NIANPUEMCTB XiMIYHOT Mpomuc-
NI0BOCTI.



[epeBip CBOI 3HAHHSA

1. Ha npvknagax goseau, WO OXOpOHa NpMpPOAM - cnpaBa BCiX NwAeil Ha
3ewmni.
. Ak Hawa gepxasa A6ae Npo 3axucT npupoan?
3. CknaZy po3nosigb Npo 3Ha4YeHHA YepBOHOT KHUMM YKpaiHU. AK T BBaXaeLl,
YOMY KHUTY Ha3BaslM YepBOHO?
4. HaBeau npuknagmn poc/vH i TBApWH, 3aHeceHux A0 YepBOHOT KHUTM YKpaiHu.

N

=4 4 NonpauroniTe B rpyrax

Cknapite nam’aTky «lMpasuna NoBeAiHKA Y NpUpoai».

§ 50. 3AMNOBIAHNKWN, SAKA3HUNKN,
HALIOHANBbHI NAPKW TA IXHE 3HAYEHHSA

He3almMaHMX KyTOUKiB Npupoau ctae aefani MeHwe. Tak,
yepe3 BesINKy NOTpeby B [OepeBUHI, CMOPYMKEHHA XUTNa
M NpoknagaHHA [Opir 3HA4YHO CKOPOYUYHOTLCA MN/IOLWi NiciB.
3MEeHLLYETLCA He NnLe POC/IMHHUIA NOKPUB, a i YNCENbHICTb
TBapuH. [lesAKi 3 HUX ONUHAITLCA Ha MeXi 3HUKHEHHA. Ma-
coBe BU3OMpyBaHHSA Ha GYKeTU paHHbOBECHSHUX POC/INH PO-
OUTb X Haga3BuYaiiHO pigkicHUMW. Ons Toro wob obepiratn
NPUPOAHI eKOCUCTEMU Ta TXHIX MeLUKaHUiB, MaTtn 3mMory AocC/ii-
[)KyBaTN iX, CTBOPIOKOTL 3aMnOBiAHUKN, 3aKa3HUKW, HaLiOHaSIb-
Hi npupogHi napku (ame. Joaatku).

m3anoBigHNKN

Y 3anoBigHMKax 3ab0pOHEHO rocroAapcbKy AisNIbHICTb, Tam
OXOPOHSAKTb He TiSIbKN XUBI OpraHisMm Ta YMOBWU iXHbOIo
ICHyBaHHA, a W TiJla HeXMBOI npupoan (SIK-OT, KOPWUCHI KO-
nasiMHW, rPpyHT). BTpyyaHHA NHOOUMHW B XUTTA 3anoBigHuKa
MOX/IMBE Yy BUMagkKax, KoOsim npupogi notpibHa HesigknagHa
ponomora (Hanpuknag, nig vac rnoxexi, MacoBOro ypaXeHHS
LWKIAHMKaMW).

Y 3anoBigHMKax BMBYaKOTb POC/IMHU | TBaApUH Y 3BUYHUX
0N HUX yMOBax ICHyBaHHA. 3anoBiHMKW LWe Ha3uBakTb
«JlaboparopiasMu B NMpUPOAi», OCKIJIbKU TyT NpPOBOAATb YUC-
JNIeHHI gocnimkeHHA. BueHi criocTtepiraioTb 3a opraHiamamu,
BMBYalOTb CK/ag, I'PYHTY Ta BOAM Y BOoAOMMax, CTexaTb 3a



Man. 187. KapnaTtCbkuii
GiocchepHUin 3anoBiAHNK

3MiHamu, WO BigbyBatOTbCA 3 Tina-
MU XXWBOI Ta HeXMBOT npupoan. Ha
TepuTopiT 3anoBigHMKIB 3a60POHEHO
Oyab-AKWUIA BUL TOCMOAAPCHKOT  Ai-
ANbHOCTI.

Bcboro B YkpaiHi 20 3anoBigHu-
KiB, 3 HMUX 6/1M3bKO NOJIOBUHU CTBO-
PEHO 33 POKM He3anexHocTi (a4uB.
[opatkun). Hanbinbwmmn € Kapnat-
Cbkuii (man. 187), «AckaHis-Hosa»,
[yHaricbknin, Kpumcbknin, YopHo-
MOPCbKMI Ta iHWI. HangasHiWwwni
cepeq HUX - «AcKaHis-HoBa». YHi-
KafbHICTb UbOro 3anoBifIHMKA CTa-
HOBNATb WINMHHI CTenn, AKi HIKOAM
He opanu nayrom (man. 188).

Y 300MapKy 3anoBigHWKa B Ha-

MiBBINIbHOMY YTpMMaHHI nepebyBae 6araTto Be/IMKUX TBapuH
(man. 189). TyT MOXHa nobaymTn PisHUX MTaxis.

Y Mexax 3anoBifHWKIB BUAINATb KinbKa TepuTopiin. Ha
OfHIN 3 HWUX rocrnofapCbKy AiSNbHICTb MOBHICTIO 3a00POHEHO,
Ha iHWIA [03BONAIOTL He3HayHe BMKOPUCTaHHA NPUPOAN, Ha-
npuknag pwbonosno, 36upaHHsA rpubis i arig. MoTim nopis-
HIOKOTb TX 3 TEPUTOPIEID, Ha AKI rocrnofapcbka Ais/IbHICTb Be-

Man. 188. LinvHHWIA cTen y 3anoBigHnKy «AckaHis-Hosa»



Man. 189. TBapunHU B 3aroBigHVKY «AcKaHis-HoBax»

AeTbCs MOBHOK MipO0. BMBUMBLLM 3MiHK, LIO Bifg0yBalOTbCS Ha
LMX TEPUTOPIsSX, NPONOHYIOTb 3aX04N 3 OXOPOHM MPUPOAN.

* lUlo HasuBaloTb 3aKasHUKaMu

Y 3aKa3HMKax OXOPOHSAKTb AKYCb MNEeBHY [LINAHKY eKOo-
CUCTEMWN, HanpuKiag NiCOBUA CXUN YU LINSAHKY 3POCTaHHA
piAKICHOT abo 3HMKaluoT pocnHn (ame. Jojatkum). TyT MOX-
Ha 34i/ICHIOBATU rOCNOAapPCbKY AiANbHICTb, WO He 3arpoXye
npupofdi. 3akasHUKKN € B yCiX 06/1aCTAX YKpaiHWU, HUHI X B
YkpaiHi noHag 300. 3aka3HMKM AOCUTb PI3HOMAHITHI - naHf-
lwagTHi, 60TaHivHI, NiCOBI, 300/10T4YHI. AK TV BBaXaeL, LU0
€ T0/IOBHMM OXOPOHHUM 06’€KTOM Y KOXXHOMY 3 HUX.

Xutenam Cymcbkol obnacTi, HanesHo, Bigomuii XXypas-
NIMHWIA 3aKa3HWUK 3arasibHOep>KaBHOr0 3Ha4YeHHA. CTBOPEHNiA
BiH y 1982 poui y ¢. Hu3is CymCbKOro painoHy, 06 0OXOPOHS-
TW NOCTINHI MicudA THi3gyBaHHA XXypas/a Ciporo, 3aHeCeHoro
[0 YepBOHOI KHUTU. Y UbOMY X poui 6y/i0 CTBOPEHO iHLINI
3aKa3HuUK - CKUT-MaHABCbKMI, Wo B MepeakapnatTi. Tifb-
KV B LbOMY MiCLi poCcTe Kpacvse [epeBo MOAPMHA NOMNbCbKa,
OKpemi fepeBa MatoTb BiK 250 pokiB.

» HauioHanbHI NpUpogHi napku

Lle TaKOXX NPUPOAO0OXOPOHHI TepUTOPIT, HA AKX AO3BONEHO
opraHizoBaHui TYpU3Mm i HaBYasibHi eKCKypCii. 15 uboro cTBo-
PEHO crieyianbHi TYPUCTUYHI 1 TaK 3BaHi €KOMOTIYHI CTEXKMN.
3aBAAKM TM IIOAN MeHLe TypoyoTb TBApUH, He BUTOMNTYIOTb
YHiIKanbHI pocanHn. B YKpaiHi HUHI CTBOPEHO BXe 42 Ha-
LioHanbHi napku (gue. Aogatku). Cepes HUX KapnaTcbKui,
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Man. 190. Laupbkuii HaljoHaTbHWUIA NPUPOAHNIA NapkK

Waybkun  (man. 190), A30B0-CuBaCbkuii, BWXHULBbKUA,
«MNpun’atb-CTtoxig», YXaHCbKuil, «llogifibCbki ToBTpU»
(man. 191), CuHeBup Ta iHWI. Okpacoto Laubkoro napky
€ Kackag, o3ep, cepef, AKMxX Harnnowe CaitaA3b. Mep/MHOK
HaLiOHa/IbHOro NPUPOAHOro Napky «CUHEBUP» € BUCOKOTipHEe
03epo 3 TaKoK CamoOr Ha3BOHO.

Man. 191. HauioHasibHWIA NpypoaHniA Napk «MogjisibCbki TOBTPU»



» OXOpoOHa nNpupoay —crpasa KOXHOro

MU po3rnsaHynu nNpuknagnm OXOPOHW MPUPOAN Ha PiBHI
AepxaBu. Ane KOXHa noguHa Mae nikyBaTtucs npo 36epe-
XXEeHHSA npupoan. lNepebyBaroun B JliCi, HE MOXHa CMITUTW,
NMOLWKO4KYBaT! POC/VHW, Na/INTN BOrHWULWA. 3acoxsi gepesa
BUPYOYIOTb | BMBO3ATL 3 Alicy, WO6 LWKIAMMBI KOMaxu 3 HUX
He nepecenunnca Ha 340poBi. Monopgi gdepeBuUs, BUCAKEHI
3aMiCTb 3pybaHuX, POCTYTb MOBISIHO, TOMY Chifg, nam’artaTtu
HapoAHy MyapicTb: «3pybaB AepeBO - MNocaan aBa HOBi».

Miacymku

£ [epxaBa gbace Npo OXOPOHY MpUpPoaW. I3 Liet0 METOKO CTBOPHOHOTL 3aroBif-
HUKW, HaujOHasIbHI NPUPOAHI NapKKM, 3aKasHWKW.

£ Ha npupoaooXOpoHHMX TEPUTOPIAX - Yy 3anoBigHMKax, 3aKasHWKax, Haujo-
Ha/IbHMX MNPUPOAHMX MNapkax - 36epiraroTbCs POC/MHU | TBAPUHW, SIKUM
3arpoXKye 3HNKHEHHSI.

CTopiHKa npupogoaociigHuKa

3aBpaaHHsA 1. 3’scyid, siki NPUMPOAOOXOPOHHI 0G’EKTU € Yy TBOIA MiCLIEBOCTI
(avB. JopaTtkm). fka poboTa 3 OXOPOHN NPUPOAW BEAETLCS B HUX?

3aBpaHHsa 2. Tig yac MiTHIX KaHiKy/1 CTBOpY 3 ApY3siMU Tpyry «3efieHunii
naTpysib» 3 METOK NPUPOAOOXOPOHHOI AjsIbHOCTI.

TBoiM ocobuctm (i TBOIX Apy3iB) BHECKOM Yy CrpaBy OXOPOHM MNpupoau
MOXyTb CTaTu Taki 3axoau:

- OXOpOHa MiCLlb 3POCTaHHS PiAKICH/X POC/VH Bi, BUTOMTYBaHHS i BUPMBaHHST;
- OOCTeXeHHs1 BOAOWM, LLO MNepecuxatoTb, | NOPSATYHOK MasibkiB pyb, siki MOX-
Ha nepeHecTn B GiNbLLi BOAOWMM,

- YNOpSiAKYBaHHA TEPUTOPIT HABKOJIO MKepen i CTPYMKIB;

- OUMLLEHHA BeperiB CTPYMKIB i MasInxX pPIYoK Bifg, CMITTS;

- CTEXEHHS 3a TUM, OO Y NiCi HE BUHKA/TN MOXEX;

- MOSIMBaHHSI B JIITHIO CMeKyY POC/IMH Ha TEPUTOPIT LLKISIBHOMO Noggip’a Ta BAova.

MepeBip CcBOI 3HaHHA

. Unm 3arpoxkye fioavHi CriokmBalibke CTaBfieHHs A0 npypoau?

. Ha s rpynn noginsiots NpypoLoOXOPOHHI TepUTopiil YkpaiHu?

. MosicHn Npr3HaYeHHsT NPUPOLOOXOPOHHMX TEPUTOPIN.

. [i3Hailica y aopocnvx npo nNpupoao0X0POHHI TepUTOPIT CBOEI 06/1acTi.

. CkopucTaiicst AOBiAKOBMMM mKepesiamuy Ta IHTepHeT-pecypcami, Wwob aisHa-
TUCS NPO iHLI NPUPOAOOXOPOHHI TepUTOPIT YKpaiHu.

Drwper

[
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NLOLATKM
POC/IMHHUI CBIT YKPATHW

Bnan pocnuH
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MpupoaHi 30HK i ripCbKi KpaiHu
30Ha MmiwaHmx nicis

NlicoctenoBa 30Ha

YepHiris
CrenoBa 30Ha
Kapnatu
KpumcbKi ropu
MNonTasa
lepkacu<
JlyraHcbK
Kiposorpag

[HinponeTpoBcbi

,E,'o H@u,b K

3anopixoks

CesacTtonosib
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POC/INHW YEPBOHOI KHUTW YKPATHU

BinoTka anbnincbka, egenbBeNC, LWOB-
KOBa KOCULS - PigKo TpannseTbCsa Ha
BanHAKOBUX CXW/1ax B asibMiiCbKOMY i
cybanbniicbkomy nosicax Kapnar.

OXOopoHAETbCA.
TioNbNaH ABOKBITKOBWIA - TroNbnaH CKidhCbKMIA - pigko
pigKo TpaniseTbca Ha TpaniseTbCca B CTENMY Ha TEPUTOPIT
TPaB'AHUCTUX | KAM'AHUCTUX CXU-  3amnoBigHUKa «AcKaHif-HoBax.
nax B Kpumy. OXOpPOHSAETbCA. OXOpOHAETbCA.

303y/MHelb canenoBuii, opxiges (1) - 3pocTae Ha CyxXux siykax

i ripcbknx nykax, ysniccax B 3akapnatTi, Kapnartax, y lipcbkomy Kpumy,
B Monicci, NicocTeny, pigko B Cteny B3[0BX [HiNpa. OXOPOHAETHLCS.
Tnpnny 6e3cTeb10BUIA (2) - AyXKe piaKo TPannsieTbCs Ha CKensix,
ripCbKUX Nykax B cyb6asibniicbKomy i anbniiicbkoMy nosicax

B YKpaiHCcbkux Kapnatax. OXOpPOHAETHLCS.
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FopnUBIT BECHSAHWIA - pigKo Tpar-
NISIETLCA Y CTenax, Ha FipCbKMX CXu-
nax B MpukapnarTi 1 lNpcbkomy Kpu-
My. OXOpPOHAETLCA.

COH BENVIKWIA - PiJKO TPanisieTb-
Cs B nicax, Ha y3riccsiX, Ha ripcb-
KX cxvnax y MNpukapnartTi i
Nicocteny. OXOpOHSAETHLCS.

[3BOHMKM KapnaTCbKi- eHaemMiK

Kaprar, ayxe pigko TparniseTbes Ha
BarHAKOBUX CXWUsiax y FipcbKoMy flico-
BOMY i Cy6a/ibMiricbkoMy Mosicax.
OXOpOHAETbCA.

Tuc HerHili-gepeBo - pigko Tpan-
NAETLCA Y ByKOBMX, rpaboBnX abo
TEMHOXBOWHUX JliCaX, Ha BarHsKOBUX
I'pyHTaXx, Yy FipCbKMX ylenmHax y Kap-

natax, MpukapnatTi, FpcbKkoMy Kprmy.

PeniktoBuii B, OXOPOHSAETHLCS.
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Buan tBapuH

Binka

BnaropogHwuii
0N1eHb

Bobep
Begmigb
Bosk

3aeub

3y6p

DKak Byxartuii
KabaH

KiT nicoBuii
Kosyns
KyHuus
Nncunysa

Jlocb

MydioH

Hopka ,
€Bponencbka

[NepeB’a3ka

Pucb

TBAPVIHHUI CBIT YKPATHU

Jleneka
6inni

0.3MiiHui
(YkpaiHa
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TBAPVIHW YUEPBOHOI KHUTN YKPATHW

MaxaoH (1), »xoBTa Yanss (2), Bugpa piukosa (3), Xoxynsa 3BuyaiiHa (4),
acpaniHa yopHomopcbka (5), 6abka-go3opelb (6), Cipuii xypaBernb (7),
Kak Byxatuii (8), 6epkyT (9), KT nicoBuii (10),
coHs cagoBa (11), »xoBtonys (12)
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3ANOBIAHVKW, HALUIOHAJIbHI TIPUPOAHI TMTAPKW,
3AKA3HUKN YKPATHW

WaybKkuii

Yepewmi

IBHEHCbKMI (8& V'
* i Monicbkun

iCbKO-
rChKulA

Xuravm

"AAO3TOUAUT
y r\Mepno6opui

Ckonllcbkil © o
Beckuam OTepHOFaI'I('%V)I’ XMETBHNLIEKIAA

a IeaHo-®paHkiBcbk V' loginbpbii 'BiHHMLA

rliliTosTpun
(< EWRE T p
&I wm<? .
apnaTCbKuii

KapnaTcbkuii WL BUXHALBKNI

MpupoaHi 30HK | KpaTHK
30Ha MiwaHux nicis
NlicoctenoBa 30Ha
CrtenoBa 30Ha
Kapnatu

Kpumcbki ropu

3anoBigHnKu Yop
KapnaTcbkuii 6iochepHi
lopTaHn (8& NPUPOHI

0. 3MiTHWIA

Waybknui « HauioHanbHi (Ykpaina)

NpUpOALHI Nnapku
Mono4yHunin nnmaH 3aKa3HUKun



JecHAHCBbKO-

*CTaporyTCbkuii
3HITIB
JopornHcbKkuii
enp<
KaTepuLBCbKuiA
o .XapkiB5 Y
HOr TEePELLENNHCBKUN
[MonTaBa
lepkaci
. 3aiHCbKUU JlyrancoK
i HINPOBCH cTenosunit'
YopH)ontobkui OpiNbobKMi A
[HiNponeTpoBChi JNyraHcbkui
AOHE@K |
A ; YKpaiHCbKui
3anopiioisi cTenoBuii
. -C YKpaiHCbKNii
NiaHeubkul CTenoBuit
CkaHiss-HoBa
yMONIOUYHUY
nMaH
flomopekK o-CuBacbKuii
KpuMcbknii\
a3aHTUNCbKUN,
Cimepononb .
Kpumcbkuii™. v LU Onyubkuii
Kapagasbkuin

CesacTtonoss, M uc MaprﬂH

ANTUHCLKNIN
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MOKAXUNK TEPMIHIB

A

arperatHui ctaH - 25
- razyBatui - 25
- pigknia - 25
- TBepgun - 25
arnac - 117
atom - 28, 29, 30
acrepoig - 73
acTpoHomisa - 6, 94, 95
acTpoHoMiyHa oguHuua - 108
atmocdoepa - 130

b

OakTepii - 168
6ionorivHi sBnwa - 44
6ionoria - 7

oonig - 73

6yposa 3emni - 108

B

BUMIpIOBaHHA - 9, 14
BUMIpIOBas/IbHI Npuniagn - 14
BUMNapoByBaHHA - 136
BunaproBaHHA - 41
BigcTotoBaHHA - 40

Bipycu - 151
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BiCb - 69, 115
- 3emni - 115
- CBiTY - 69
BNAaCTUBOCTI peyoBuH - 24, 26, 27
- rasiB - 26, 131
- pigyH - 26, 136, 138
- TBepAuxX PeyvyoBuH - 26
BHYTpIiWHA 6yposa 3emni - 108
- 3eMHa Kopa - 109
- MaHTIa - 109
- aapo - 109
Bogoiimn - 135, 143, 188
- npicHi - 143, 188, 211
- cosoHi - 137, 143, 188
BogopocTi - 150, 154
BcecsiT - 93

r

ranaktuka - 89
reorpadia - 7
reflioueHTpmyHa mMogesnb CBITy - 96
reoLeHTpuyHa Mogesnb CBITY - 96
rinotesa - 106
rnobyc - 108, 115
rOpiHHA - 62
THATTA -63
rpnomu - 163
- rsiogose Tino rpuba - 163
- napasutuyHi - 165
- ICcTiBHI - 164

- OTPYWHI - 164
- wanuvHkosi - 163
- uBinesi - 165

rpnéHuusa - 163
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'pyHT - 122, 125

- [UHUCTUIA - 126
niwaHnm - 125
poAtoYiCTb I'pyHTY - 125
cknag rpyHty - 122
YyopHO3eMm - 124

rymyc, abo neperHin - 124

n

[DKepesno 3BYKY - 56
andpysia - 30
ANXaHHA - 148
poba - 119
pobpuvea - 127
pocnig - 9

E

ekBatop - 115
€KOJ10rivHi npobnemn - 217
ekonoris - 7
ekocucrtema - 206

- npupogHa - 208

- WTy4yHa - 208
eKcnepumeHT - 9
ekBatop 3emni - 108, 115
€/IeKTPOHN - 54
eNneKTpuyHi asuuia - 54
eTavIoH - 21, 22

- OOBXWVHMN - 21

- Macu - 22

XUBMEHHA - 148
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3

3anoBigHuK - 227
3aKa3HuK - 228
30inbLyBasibHI Npuniagn - 73
3BYyKOBa XBUNA - 57
3BYKOBI aABuwa - 57
3eHIiT - 69
3emna - 106

- po3mipu - 108

- pyxu - 119

- doopma - 108
3emMHa kKopa - 109
3eMHUN pik - 81
3opa - 71, 75
30psAHi KapTn - 76
30psAHI cuctemn - 89

K

KapTta - 117
Kinorpam - 22
KniTnHa - 147
- A0p0o KNiTUHKM - 150
- 060M0HKa KNiTuHKM - 150
- umTonnasma - 150
Konoo6ir Boay B npupodi - 136
KomeTa - 71, 72
Komnac - 54
KOHTUHEHT - 116
Kocmoc - 16

I

nabopaTtopHe ob6niagHaHHA - 16
nmncrtonag - 180
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NiHIWHI po3mipn Tin - 15
nic - 203, 208

M

MarHiT - 54

MarHiTHi aBuwa - 54
MaHTia - 109

Maca - 14, 22
MaTepuk - 116
MacLwitab - 114
mMepugiaH - 116
meTeop - 73
MeTeoput - 73
mMeTeopoig - 73
MeXaHiYHUI pyx - 49
Micaub - 110
MiCAYHEe 3aTeMHeHHs - 112
MiCAYHI ha3n - 111
Mosekynu - 29

MOXu - 154

H

HauiOHa/IbHUIA NPUPOAHUIA napk - 230
HebecHe TiNno - 71

HebecHa cdpepa - 68

HeGecHMA ekBaTop - 69

O

o6’em - 21
obniagHaHHA - 13
OOMIH pedvoBUH i eHeprii - 149
obcepsartopis - 7
in$9 op6ita - 72
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opraHiam - 147
- GaraTokNiTUHHUI - 150
- OOHOKNITUHHUIA - 150

- npuctocyBaHHA - 177, 189 190, 195

OopraHn pocsivH - 154
opraHy TBapuH - 158
OpraHiyvHi pevyoBuHu - 34, 124, 152

n

nanopoTtb - 154

napanesns - 115

neperHin, abo rymyc - 124
nepenitHi ntaxu - 181

nepiognyHi 3miHM cepegosuuia - 179

MiBHIYHMI | MiBAEHHWIA NONKOCK CBITY - 69

nnaHeta - 72, 83
nsiaHeTHi cuctemm - 83
nosiTps - 130
noBsiTpsiHa 060/10HKa - 130
nontocu - 69, 114

- 3emni - 114

- HebecHoI cdepn - 69
npuwnagy - 13

- BUMIpIOBaJ/IbHI - 14

- 36iNblWyBa/IbHI - 13
npUpoa03HaBCTBO - 6

P

peyoBuHa - 24, 32
- HeopraHiyHa - 35, 124
- Hepo3umHHa - 139
- opraHiyHa - 34, 124, 152
- npocta - 32
- pPO34MHHa - 139
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- CKnagHa - 32

- yucrta - 36
piBHOAEHHA - 121

- BeCHsHe - 121

- OCiHHE - 121
pik - 81, 119
PICT i pO3BUTOK - 148
PO3MHOXeHHA - 149
poAatoUiCTb I'pyHTY - 125
po34isieHHs cywmiwen - 40
po3unH - 139, 142
po34yMHeHa peyoBuHa - 139
PO3YNHHUK - 139, 142
PO3UMHHICTL - 139
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- BIYHO3eneHi - 155

- nikapcbki - 155

- avkopocni - 156

- KYyNbTypHi - 156

- OTPYWHI - 156

C

cag - 208, 210
cBiT/0BI ABULWA - 57
CBIT/IOBUIA PiK - 94
cepefoBuLa XNTTA - 172

- BogHe - 173

- rpyHtoBe - 173

- HaseMHo-noBIiTpsAHe - 173
cknag nositpsa - 130
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CoHue - 78
COHLIECTOAHHA - 121

- 3umoBe - 121

- NitHe - 121
CoHayHa cuctema - 80
COHAYHE 3aTeMHeHHsA - 112
COHSAYHI CBIT/I0BI NPOMeHi - 57
CMNOCTEpEeXeHHsA - 9
cysip’a - 71, 75

- 304jaKkasnbHi cy3ip’a - 76
CTaH 31MMOBOrO crnokot - 181
cymiwi - 36, 40
CYNYTHUK MflaHeTn - 72

- NpPUPOAHUNA - 72

- WTYyYyHUn - 100

cymiw - 37
T
TBapuHu - 157
- BceigHi - 158

- pocnuHOIgHI - 158
- TennokKpoBHi - 159
- Xmxakunm - 158

- XOJIOO4OKPOBHI- 159
- 6e3xpebeTHi - 159
- XpebeTHi -159

- OTpYyWHI - 159
- CBIiMCbKi - 161
- Auvki - 161

Teneckon - 7, 14, 99
Temnepatypa - 15, 51
Tenno - 51

Tensosi ABuwa - 51, 52
TepmomeTp - 15, 51
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Tiyio - 20
TpaekTopia - 50
TYMaHHIicTb - 91

M

yrpynoBaHHA opraHiamie - 203
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P

oasn Micauya - 111

pizvka - 7
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- 06’em - 20, 21
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in$9
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