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IIMasoBHI M’ ATUKIACHUI 1 I’ ATUKJIACHUKM !

Paxi Biratu Bac! Bipmmo, 1m0 1eii HaBUaJbHUN pPikK Oyze
YacoM HAIIIOTO B3a€EMOKOPHUCHOTO CIIIJIKYBaHHSA 1 I[iIKaBUX CIILJIb-
HuX BigkpurriB. IlepekoHnaHi, 110 mei migpyyHUK PO3ropTaioTh
IOMUTJIUBL AOCJHigHUII ¥ pocaigHuKu npuponau. Ha ypokax
«$1 mocaimsKyro cBiT» BU NIYKaJIM BiAOOBiAl Ha CBOI 3amUTaHHA,
10 JOIIOMAarajio BaM [OidHaBaTHCA IIPO cebe i CBIiT mgoBKOJIA
M MmiAroTyBaJO MO0 IIOAAJILIIIOTO Mi3HAHHA TPUPOIH.

CroromuHi Mm migHiMaeMocs Ha HOBY OCBITHIO CXOAWHKY.
¥ 5 kiaci y Bac 6arato HoBuXx mnmpeametiB. Cepen HuUX — iHTerpo-
BaHU# Kypc «Ilizmaemo nmpupoay». Uum BiH HOBUM? Y KOXKHOTO
Mo:Ke OyTm cBoaA BimmosBigb. Ta HeoOXimHO ycBimoMJIIoBaTH,
IIT0 IIi3HABATU IIPUPOAY O3HAYUAE POIYMIiIiL, i04YBaANLL, 83AEINO-
diamu 3 Her.

Ha Bac uekaroTp gociig:KeHHs, I[iKaBi 3aBAaHHsA 1 3aINUTaH-
Ha. CrogiBaemMocs, 10 TiIPYYHUK CTaHe BaIllMM HAOiMHUM IIO-
MIiUHUKOM y nizHaHHi npupodu. HaBuarounch 3a HUM, BU OyaeTe:

° BigKpumBaTH HOBe JIJIsI ceOe B IIPUPOIi;

* 3mobyBaTu BMiHHS i 3HaHHA, HEOOXiAHI B misHaHHI IpUpoO-
1 Ta TOBCAKJIEHHOMY SKUTTIi;

° PO3BUBATU €CTETUUYHI CMaK!;

* MJIIY-0-ILIiY y mapi 4 rpyni 3 OOHOKJACHUIIAMU U OTHO-
KJACHUKaMH! PO3B’sA3yBaTU PidHiI mpobieMu ¥ mijuTHCS
JTOoCBimoM;

* pobuTu n00pi crIpaBU AJIsI IPUPOIH;

° BiguyBaTu cebe KpeaTUBHUMMU 1 YCHINTHUMY, 3MiHIOBATHCS
caMuM i 3MiHIOBATHU CBIT.




IIIBugKo BHAXOOUTHU MOOCHIMHUIILKI 3aBAaHHS, BaMKJIUBY
iH(opmMmaIrito, IiKaBi BiIoMOCTi I KOPHCHIi Imopagu BaM JOIIOMO-
JKYTh TaKi pyOpUKM ¥ YMOBHI IIO3HAUEHHS.

1) 2) 3 NPUCALYEMO 11 BIAMOBILAEMO
€ HTETPOBAHI 3ABJIAHHS

9 swosn noeiaka))
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Posraapatoun BeceJsi IMOo3HAUEHHS, BU YCMIXHYJIUCA — IIe
nysKe moope! Amke IOUyTTs IyMOPY HEOOXiTHe CydacHil JIIOAMHI.

Bipuwmo, 1110 3aBIAKH HAIIIOMY IiAPYYHUKY BaM Oyae A0 cHAru
nizHasamu HaBKOJHIIHINA CBIiT pamicHo ajd cebe i 3 KOPHUCTIO
IS IIPUPOIHU.

Baxxaemo Bam ycnixiB y misHauHi mpupoau!
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34YIMOCSH
NOCTIIMKYBAT
TPUPOAY

Tema / 1 q,

& /[lns 4oro 1a sk 4OCIAXKYITh Npupoay
& 3Bigku noanHAa Ai3HAETHCS PO NpUpPoay
& XT0 Ta 5K TBOPUTb HAYKy

S ¢ Lo cnig 3Hatv v yMIiTy rnpupoaoa0CaigHNLSIM

I npyupoaoAocigHMKaM

© SKi KpOKU rni3HaHHS npupoan

& Sk MOXHa AoCaiaXyBaTu npupoay

¢ Ll]o gonomarae ni3HaBatv npupoay
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"?f ‘IS 3BLOKA STHOOMHA AT3HACTBCS
TIPO TIPUPOLY W,

) 1 Mpurapan, y aKoMmy KyTouky npupoan Tobi nogobaeTbca 6yBatn. HYomy?
Onuwmn ue micue.
2) PoarngHb konax. Lo T1o6i BipoMO npo 306paxeHi 06’ekTtn? 3Biokn?
Mpo wo xoTinoca 6 aisHaTucsa Ginblie?

£
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CoHa4Ha cuctema

(b A
ﬂ,I/IH_03_a‘Bp

HAYKORA ﬂ,OBl,ﬂ,KA Cknagxuku Mmpupoau

IIpupoga — 1e Bce, II0 OTOYYy€E JIIOAWHY i BUHUKJIO
0es ii Brpyuanus. Hampukian, Coune, Micans, ropu, 30pi,
IOBiTpA, TBApWHM, POCIMHU. IX HABWBAIOTH NMPUPOTHHMHI
TiTaMu # 00’€IHYIOTH y ABI I'pynu: KUBI mpupoaHi Tima
U He)XWBI NPUPOAHi Tija.

Y TBoeMy OTOYEHHi iCHYIOTH Tijla, CTBOPEHi JIIOAWHOIO.
Ix HaswBaIOTH PYKOTBOpHI Tina a6o BHPOOM, HAIPHKJIAL
aBTOMODOiJIb, cMapT(OH, KHUKKA, TOANHHUK.

3MiHM, 110 Bi0yBaIOTHCA 3 TiIaMIU, HA3MBAIOTh SIBUIIAMM.
Hanpuxiazn, rameHHs JIbOAY, IIBITIHHSA A0IYHI HaBeCHI i Jivc-
TOIaJ BOCEHMU.

IlismaBaTu mpupony o3Hauae 3400yBaTH HOBi 3HAHHSA ITPO
OCHOBHI CKJIQAHUKY IIpupoau (Tiya i aBuia).

’—/‘-‘-‘-
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CEENEREENEY Cnvpaloyncb Ha TEKCT HaykOBOI OOBIOKW, BU3HAY rpynu,
[0 9KMX Hanexartb 300paxeHi Ha konaxi Tina. Tin aKoi rpynu HemMae Ha Konaxi?
Haseown ix npuknagw.

e 2 [TpoymTan BipLw i BU3HAaY, WO i3 3rafaHoro B HbOMy € Npupoa-
HUM TifIOM, a L0 — MPUPOOHUM SABULLEM.

Comiie rpie, BiTep Bie Ha xanuni oguHOKE

3 moJisa Ha AOJUHY, I'uizgeuko roiigae, —
Hazx Bogoio raHe 3 Bep0OOIO A 1e X niBCs COJIOBEHKO?
YepBOoHY KaJINHY; He nturaii, He 3HAE.

Tapac Illesuenko

HasBiTb ABa NPUPOAHMX | ABa PYKOTBOPHMX Tifla 3 BALIOro Haw-
O/INXKYOro OTOYEHHA. fke 3HayeHHs ONng Bac MaloTb Ui Tina?
A Tenep ysBiTb, WO BOHM 3HUKIN. [0 SKMUX HACNigKIB MOXe Mpun-
3BECTU 3HUKHEHHS umMx Tin? OOMIHAATECH AYMKAMU 3 iHLUUMU
rpynamm.

[MpouunTtan i noMipkyn.

O0no2o pa3y Yyuri il yueHUuyi Ha Ypoui nowyau makxy po3nosiov:

«Ixncero, nosimpam, 6odorw, mamepiaramu O4s CMEOPEHHA
pisHomaHimHux 6upobié aAwduHy 3abesneuye npupoda. A we
60Ha dapye Ham npuemui giduymmsa ma emouyii. Cnocmepiza-
oYU 3a npupodor, AwduHa cmeopioe pisni mina. Hanpukxaad,
3a 3pa3KOM KJaeWwHi paxka JNI00UHA CKOHCMPYEALa HOMUYL,
a HaciHuHa KYav0abu nidxasana idew cmeopenHa napaulyma.

Hueoceim npupodu Haduxae xYOoHHUKIB, MYy3ukaHmis,
NUCbMEHHUKIE HaA meopyicmb, a Il MAEMHUUL CNOHYKAWMb
HAYKO08Ui6 00 HoBUX D0CNI0HCEeHD | BIOKPUMMIE».

nJ4-o-nniYy

¢k TM BBaXaeLl, L0 BMBYANM Y4EHULL M y4HI Ha ypoui? MNpnaymain Ha3By
MPOYNTAHOI PO3MOBIAil 1 AONOBHM il BNIACHUMM NPUKIaaaMMU.

3) Po3rngHb ManioHOK 1 i MOACHU, 9Ki OpraHu 4yTTd Ta 9K gornomaraloTtb
ni3aHaBaTW HaBKOJMLLHIA CBIT.

58a
Man. 1. Opranm 4yTT — NOMIYHUKN B Ni3HAHHI HABKOJINLLIHBLOIO CBITY
) 5‘\;;
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A g T™n Oyzem AiaTH, AKIO 3axXOuell MidHATHUCS OiJIbIle
PO IPUPOJHE Tijo um mpuponHe ABuine? MaOyTh, 3amuTa€EIl
y JIOPOCJHX, 3as3uWPHEIl y IiApydHHMK abo IiHIIYy KHHUKKY,
3BepHEeIICA M0 iHTepHeTy UM BUKOHAEIN AOCJHiMKeHHsa. TobTo
OIYKATHUMEeI IKepesa HeoOximmoli iH(opmarii mpo mpupony.
/ IizHalica mpo HUX 3 HAYKOBOI JOBiAKM.

Hsxepena indopmauii
npo npupoay

IisHaBaTHUCA IPO IIPUPOLY MOYKHA 3 KHUIKOK, IHTEpHETY,
TeJenporpam i piabmiB npo npupony. CyuacHi HayKoOBi Bij-
KPUTTA i 3BHAXiAKM MUHYJIOTO MOKHA MO0AYNTH B HAYKOBUX
My3esdX, Ha BUCTaBKaXxX. 3 IIPUPOJOI0 IIEBHOT'O PerioHy o3Ha-
HMOMJIIOIOTh Kpae3HaBui Mysei. BamKiuBy HaykoBy iHQOP-
MaIlif0 IIPO IIPUPOAY OTPUMYIOTH 3aBASKU HOCTIMKEHHAM
MIPpUPOaY pisHUMU MeTomaMu (ma.. 2).

HAVKOBA JOBIOKA ) Jj

KHUXXKU OCBITHI CAUTU dUTbMU TA NPOFPAMU
hre—— | nrPo npuPOAY

- Google

Sy .
AX OPMAUITI NPO I'IPMPOJJ,VW
\7

AocnipxeHHs npupoan piSHUMX MeToAamMun

Man. 2. Oxepena iHpopmaLii npo npmpoay

IlizHatoun mpupony, TH AOCJiAKYyBaTHUMeIl NPUPOAHI Tija

Ta ABUIIA 1 3100yBaTUMeIIl HOBi 3HAHHS 3a JOIIOMOT0IO CIIOCTEpe-
JKeHHs, BUMipIOBaHHA, EKCIIEPUMEHTY.

A )
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OO6roeopiTb mkepena iHpopMaLii Npo npupoay, ki Bam OOBO-
OMnocs BMKOpUCTOByBaTU. ki mepepadi, MynbTdiibMn Npo
npupony Bam nopobaetbcsa amButuca? Lo 3 nobayeHoro
3anam’atanocs HaibinbLue?

na4-o-nniy

y A Ha masronKy 3 mpezacTaBiieHI OJOBiZKOBIi
I‘IA{SA.B, FIO{SA,B, BUJAHHA IIPO IPUPOAY, IO MICTATH BOOPAL-
KOBaHy iH(popMaIlio 3 pisHUX TPUPOTHUUNX
Y HayK: eHIIMKJIONe i, CTIOBHUKH, NTOBIAHUKH,
aTjacu 30pAHOro Heba, reorpadiuHi KapTH,

BU3HAUYHUKM POCJINVH 1 TBAPUH TOIIO.

AVBOCBIT { ATARC

YKPAIHIA § 30PRHOTD HEBA

EHLMKAOMELIA
AMBOT IIPUPOIA

Man. 3. oBigKoBi BUAAHHS NPO Npupoay

Ilepm wmisk 1mykatu iHGoOpMAaIlilo B AOBiIKOBOMY
BUIaHHiI, Bapro mneperysauytu ioro 3MICT. Tak tu mi-
3HAEINCA, IIPO IO IIe BUAAHHS, Ha AKIM CTOPIHIL 3HAUTH
iH(popMaIriio, 10 3amikaBuia. JIKIMO K 3aBiTaelln Ha caliT IIPo
MIpUpPOAY, TO CKOpHUCTaiicsa mamoio caiTy. Tak T 3MOKeIl
HIBUAIIE 30pieHTyBaTUCA B iH(opMmarrii, 110 pos-

MiIlleHa Ha HbOMY, i BiAIIIyKaTH BiAmOBiAl Ha pis- [=]75: [m]
Hi sanuTaHHA. BigBigaii cafiT mpo npupoay 3a Io- .
cunanuaM https://cutt.ly/ROgQz7j. IIpo mo Bin  [m]F3ms
iHdpopmye?

7
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IlinpyyHuK, AKUHA THU TPUMAEIT y PYKax, — BayKJIUBe
IKepeso iHgopMallii Ipo IPUPOAY.

3a 3MmicToM miApyuyHHKAa 3’ACYy#, CKiJIBKM B HBOMY TEM.
OsHaiioMcs 3 HA3BaMM Ta YMOBHUMU IIO3HAUEHHAMU PYOPHUK.
fIka 3 HuX 3aIikaBuja Tebe HaWOiabIIe? Bigmykaii i mpouu-
Tail OAMH i3 TeKCTiB 11iei pyopuku. IToginncek BparkeHHAMY Bif
\ IPOYHTAHOTO 3 OAHOKIACHUIAMY 1 OMHOKJIACHUKAaMU.

O>XKEPEJIA IHOOPMALLIT
npPo NPUPOAY

Tob6i snadobrambes: JOBIAKOBLI BULAHHSA PO IPpUPOAy (€HITH-
KJoIenii, cJIOBHUKU, reorpadiuHi aTyiacu, aTjacu-BU3HAUHUKU
POCJIVH i TBAPWH TOIIO0), IIPUCTPil 3 ZOCTYIIOM IO iHTEPHETY.

HYMO JOCNIOXYBATH

ITocaimoBHiCTh BHKOHAHHSA JOCIINKEeHHA

OGepu nasa OOCHiI)KEHHS OOHEe OOBiIJKOBE BUIAHHSI.
3amnuinm foro Ha3By, AKY iH(GopMAaIlito BOHO MiCTUTh, KOMY aJpe-
coBaHe (AJA IMKOJIAPCTBA, YUUTEJIHBCTBA, HAyKOBI[iB, IITUPOKO-
ro xoja ymrauiB Tomro). Orpumani BimomocTti oop™m y BUTrIALL
TabJIMIi.

OGepu aBa Tija UM SBHUIA IIPUPOAU, IIPO AKi OaKa-
em pidHaTtucda. Bimmykai im@opmaliito mpo HUX B iHTepHe-
Ti, CKOpPHCTABINUCH IIOIMIYKOBOIO cucteMoio (Google, Ukr.net
TOII0), 200 Ha caliTaX, 3aIIPOIIOHOBAHUX YUUTEIbKO /YUUTEIEM.

3amnuiim, 1o HOBOro BAAJOCA Ai3HATHUCHA, TA HA3BU BUKOPUC-
TaHUX iIHTePHET-Pecypcis.

BigBimait caiit HamioHaibHOTo HayKOBO-
npupogHuyoro myseto HamionanbHol akageMii HaAyK
Yrkpainu 3a nocuiaanaam https://museumkiev.org/.
OsumaiioMmcs i3 3arajbHOIO iH(popMAaIlielo Tpo My3ei,
MOT0 eKCIIOHaTaMU.

3a mocunmanHaMm https://cutt.ly/nldloTc 3xiii-
cuu 3D-typ myseem. I11o mikaBoro i1 KOPUCHOTO I
Tebe O0yJsio B 1fboMy Typi? OOMiHANCA BpasKeHHAMU
3 OTHOKJIACHUIISIMY /OJHOKJIACHUKaAMMU.

1 12 »
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({slo]¢“88 3poOu BUCHOBOK 3 BHKOHAHOT'O [JIOCIiAKEeHHd,
y AKOMY 3a3Hay:

v HOBI 11 Tebe myKepesaa indopmarrii mpo IpuUpoLy;

v mxepesia iHgopmMmarliii, AKi 3ampomoOHYeEINI AJIs O3HANOM-
JIeHHSA POBECHUIIAM,/POBECHUKAM.

JOCAVAN N DISHASNGCS

IcayroTs pisHOMAaHITHI AKepesia iH(opMallii IIpo IpuUpPony:
iHTepHeT-I)Kepesa, NOBIAKOBI BUIAHHA, My3eWHI eKCHO3MILil
Ta iHnti. BoHu momomaratoTs IrisHaBaTU IPUPOAY.

;@ )

Y HOTaTHUK 3anun HA3BU Okepen iHgopmauii npo npupoay, aKuMin
TO6i 3pY4YHO KOPUCTYBATUCS.

£ TOBI 1O CHAM

1. Haseu oaHe npupoaHe ABuLLe, [Ba oxepena iHpopmalii npupoa-
HMYOro 3MICTY, TPV NPUPOOHUX TiNna.

2. HaBegwu npuknagm cknagHukie npupoau.
3. Po3skaxw, 3BiaKku noguHa OisHaéTbCs Npo npupoay.

4. 3 akmMun pxepenamu iHdopmauii Npo NpUpoay T1 NpauioBaB,/NpaLto-
Bana? 9ka iHpopmadisa 6yna onga tebe HanbinbL Likasoo? Yum came?

5. lNpouuTtan Bucnie: «LliHHICTIO HA31BAaIOTb Te, LLIO Ma€e 3Ha4YeHHs 47151
cycninibCcTBa i JI0ANHW». Y HOMY, Ha TBOIO OYMKY, MONAra€ LjiHHICTb
npupogmn?

6. ﬁ MoMmipkyi i po3kaxu, 4as 4oro tasam PisHUX Npodecin NOTPIOHI V4
oxepena iHdopmadii npo npupoay.

/
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2“0 SKVMY METOIAMM 7 THCTPYMEHTAMM
ROCALAXYHOT TIPIPOLY  hiflly,

Hisnasamucs npo npupody MO}NHA He Juule 3 Di3HUX
Odcepesn iHpopmauii, a it 3a60aKU 00CAiIOHCCHHIM.

1) Mpuragan BnacHi AoCnioXeHHsa npmpoau. FAki 3 HUX 3anam’atanncs To0Oi
Hanbinbwe? Yum came?

@) PoarnaHb manioHok 4. 9Ky iHdopmauitlo npo 300paxeHux TBapuH BiH
MicTUTb? Tomipkyn, 9k Oyna oTpMmMaHa us iHgopmauis. 3anponoHyii

Ha3BYy MaJllOHKa.

100 kr 4400 kr 3000 kr 4800 kr
C/IOHEHA  HOINCLKUM adpuKkaHCbkMn  adpPUKaAHCBKUN
CJIOH NicOBUIA CNIOH CaBaHHW CNOH
Man. t&

MeToAU N iHCTPYMEHTH
HAYKOBA ﬂ,OBl,ﬂ,KA npupoAOAOoCRIAHNLL
[ MpnupoAOAOCNIAHNKAE

[isa misHaHHA IPUPOAN BUKOPUCTOBYIOTH METOMIM TOCJIi-
JKEeHHSA: CIIOCTEepPEesKeHHs, BHMMIiPIOBAHHA, MOJEJIOBAHHS,
excrepumeHnT. Ko:xkHUII MeTon mepenbavuae BUKOHAHHS II€B-
HUX Aivi. BukonyBsaTu ix gomomarae cieriajgbHe o0JagHaHHA.
HMoro Ha3MBaIOTH NPUPOTOTOCTI THUIBKIMH iHCTPYMEHTAMH.

/‘
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3a ITOIIOMOTOI0 CIIOCTEPEKeHHS IIi3HAIOTh IPUPOAHI Tia
Ta ABUIA MPUPOAN Y 3BUYHUX IJs HUX ymMoBax. Cmocrepi-
raioTh 3aBAAKN OpraHaM YyTTs, a TaKOK IPUPOIOAOCITifT-
HUIBKUM iHCTpyMeHTaM (man. 5). Iaa crmocrepeskeHHS
3a BigmaJleHMMMW YW MAaJICHbKMMHN NOPUPOTHUMMU TiJaMuU
BUKOPUCTOBYIOTH 30idbinyBajbHi nmpuiaanu. IIpuraagamu
30iIBITyBaJIBHIX IPUJIALIB € JIyIa, 01HOKJb, TeJIECKOII.

14 criocTepeskeHb 3a MPUPOI0I0 BUKOPUCTOBYIOTH (hOTO-
i Bimeokamepu, AKi pOo3TAIIOBYIOTH B Pi3HUX MicIAX (HAIpU-
KJIaf, mobam3y KuTJya TBapuH). Ha BeIMKUX TepUTOPiax
Ta y BaKKOJOCTYIIHUX MicIAX (HAOpPUKJAL, V TINO0KUX
yIIleJIMHAX, BHUCOKO B IOpax) BUKOPHCTOBYIOTH 0e3miJoTHI
JiTaJbHI amapaTu, OCHAIleH1 cHeliaJbHUMU KaMepaMu.
IcHyIOTh TpUIAAY IJIA CIIOCTEPEKEHD MiJ BOAOIO.

— —

il R

1 4
Man. 5. MNMpuknagn iIHCTPYMEHTIB OJ151 CMOCTEPEXEHb 3a NPUPOAO0I0:
1 — Teneckon; 2 — BiHOKb; 3 — nyna; 4 — KBaApPOKONTEP 3 KAaMepPOolo;
5 — kamepa 14 niaBoaHOI 3MOMKMN.

BumiproBaHHSA 3aCTOCOBYIOTS, 11100 Ti3HATHCS PO3MipH i Macy
TiJI, BiICTaHI Mi*K HUMU, TEMIepaTypy, 00’eM, yac ToIo. L Bu-
MipIOBaHb BUKOPHCTOBYIOTH CIIeIliaIbHi npuiaany (mad. 6).

| A W | - *_ ’_,--"' ..- |
iy RO “'ir
1 2

3 4
Man. 6. NMpunagn ang BUMipioBaHHs: 1 — macu; 2 — niHinHMX Ppo3MipiB;
3 — Temnepatypu; 4 — yacy.

Bukopucranua mMozesieli mig yac QOCIIIIKEeHHI IPUPOAN
Ha3MBaIlOTh MoaedBaHHAM. Hanpukiaan, akBapiyMm aomo-
Marae 3MOJeJIIOBATH YMOBH KUTTSA PUO 1 iHIINX MEIIKaHITiB
BOJOMM.

D,



CEENEREENEE TToMipKyI | MOSCHKY, MPO WO MOXHA Ai3HATUCS, CMOCTepiranym
3a poC/IMHaMU.

Mpountain 3anuTaHHs: «Skuii TBiK 3pPICT?», «CKIiJIbKM BaXuTb
rapby3?», «Ska BiACTaHb MK AepeBaMy Ha LUKIIbHOMY noABip’i?», «Ska
TemMneparypa Boau y ctaBky?», «Kotpa rognmHa?». Aki MeToan O0CNIOXKEHHS
/ npupoau Ta npunaaun TM BUKOPUCTAELL, Wwo0 BiANOBICTW HA Uj 3aNUTaHHA?

KopucTyioumce MasntoHKOM 7, NpuraganTe n po3kaxiTb NMpo CBil
JOCBiA, BMKOPUCTaAHHA METOAIB  AOCHIOXEHHS  Npupoau.
fIki meTtoam nos3HadyeHo umdpamu 1, 2, 3?7 3ictaBTe CBOI
BiANOBIAj 3 TEKCTOM HAyKOBOI A0BiAKM «MeToam N iHCTPYMEHTH
npupoaoaOCNIAHNLI/NPNPOAOAOCIAHVKA.

naY-o-nniy

1

kMan. 7. MeTtoam pocnigXeHHa npnpoam

CEENEEEEREY JlonoMoxXu OiTam obpaTtn MeToauy A0ChiaXKeHHs, o6 Bianosi-
CTW Ha 3anuUTaHHS.

—

A j
/Sl nepecyBaeThCs CKIﬂ.bKl/I BaXWUTb
4L xaba? NIAPYHHUK

—_ —~
s 2
< »
GKOrO KOMbOPY. «[izHaemo npupony»"

cTUrni arogu
KaSIMHN?
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3) PosrnsaHb manioHOK 8 i BUCIOBM MPUMNYLLEHHS, WO BiH MOXE intoCcTpyBa-
Tn. lMNMepeBip NPaBUbHICTbL CBOrO MPUNYLLEHHS, NPOYMTaBLUM HAYKOBY
noBiaoky «<EkcnepumeHT». Mpuaymar Ha3By MasitoHka 8.

Llykop -

MipHa cknsHka
3 XO0N10QHOK0 BOAOO

MipHa ckngHka
3 raps40to Bo4010

=z

CkngHa nanuyka
AN nepemilllyBaHHS

Man. 8.

106 misHaTHMCH i MOACHUTH, YOMY BigOyBalOThCA Ti UuU
1HIIT SBUIIA IPUPOAN, BUKOPHCTOBYIOTh TAKMII METO/I TOCJIi-
IKeHHA, AK ekcnmepuMmeHnT. Ha BinMiHy Bif crmocTepeskeHHs,
I eKCIIepUMEeHTiB CTBOPIOIOTH BiAnmoBiaHI ymoBu. Hampu-
KJIaJ, HeoOXigHO 3’ dAcyBaTu, y AKiH BOAL ITYKOD PO3UNHAETH-
¢ HMIBUAIIE — y XOJIOAHiI UM rapAdiii. ¥Yce HeoOXigHe A

| eKCIIepUMeHTY ITOKAa3aHO Ha MAJIIOHKY 8.

OnHy MOPILiI0 IIYKPY AOCTITHUIA/JOCTiTHUK BUCHUIIAE
Y CKJIAHKY 3 X0JIOJHOIO BOJIOIO, IIePEMIIITy€e CKJISTHOIO MaJIny-
KOIO i BUMipIO€ yac, MPOTATOM SAKOT0 IIYKOP PO3UMHUTHCS.
Hpyry mopIiiizo — y CKJIAHKY 3 rapsidyoio BOJOI0, TaK CaMoO
po3MiIiye IYKOp i BUMipioe uac oro posumHeHHdA. IIoka-
31 CeKYHIOMIipiB HOBOAATH, IO V¥ MEPHIiH CKJIAHIIL ITYKOP
posumuaBca Ha 10 ¢ mosime, Hixk y apyrii. Hociaiguuisa/
JOCJITHIK POOUTH BUCHOBOK: IITYKOP PO3UNHIETHCS IITBUAIIIE
B rapsuiit Boxi.




Or:xke, y IBOMY eKCIEePMMEHTi JOCJiIKyBaJau sSBHUIIE
PO3UMHEHHA IIYKPY Y BoAi. BifimmoBiHOIO YyMOBOIO AJIs I[HOTO
eKCIIepUMEeHTY OyJia pidHa TeMmmeparypa Bogu. Taxko:x 0yJo
BUKOPHCTAHO JaO0OpaATOPHUIA IIOCYA — MIipHY CKJIAHKY
Ta CKJISHY IAJINYKY.

Hna pociigkeHb NOPUPOAU BUKOPUCTOBYIOTH Pi3He
JdabopaTopHe ob6sagHaHHA (Mma.z. 9).

na 36epiraHHA pianH, BUKOHAHHS nsa kpinneHHs nocyay,
[ocnigis 3 pe4oBnHaMu
FT gocnign

\

—_— i Wrarus
lMpobipkun Konbwu ) | naboparopHuri
v, AV AdE -
Ina HarpiBaHHS na BunaptoBaHH4 \ [ Onsa BUMiptOBaHHSA
PEYOBVH, CyMilLEeN pigvH || 00’emy piavH
_ | || MopuensiHoBa @
CrivpTiBka sl yaruka
~—] ~—
- Y \ B )P .
Ona nepemiwyBaHHs) | [na akypaTHOro
pEeY0oBUH Ha/IMBaHHS PiaVH .
1 MipHa — MipHuii
CkrisiHa nann4ka ] Jlivika KOHi4Ha CKISIHKa UWIHAD
— . WA . = N

Man. 9. J'Ia6opaTopH_e obnagHaHHSA

IIpunazgu nad cocTepeskeHHA 3a IPUPO0I0, BUMipIOBAJIIbHI
npuaagu, JjadopaTopue od0JagfHAHHA — Ie IPUPOIOAOCIIi THUIE-
KiiHCTpyMeHTH.

1. MNo3maramnTtecsd B napi Ha KpaLLoro 3HaBUs NPUPOa0A0CHIAHN-
LbKUX iIHCTPYMeHTIB. MNMpaeuno rpu: nepwmnin Hasneae npwuniaa,
ApYyrmin — Noro npuaHadeHHs. MNoTtiMm NoMiHANTECa ponsaMu.

2. 3anponoHynTe eKkCrnepuMeHT, SKUI OOMNOMOXE BifLlyKaTu
BiAMNOBIAb HA 3anuTaHHs: «Y skKivi BoAi (BOAONPOBIAHIVI 4 AOLIOBI) MWUJIO
yTBOpPIoe binbLue rniHn?» TNopiBHaTe 3 BiANOBIiAAMM iHWIMX rpym.

nai4-o-nniy

18
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APUNALN

1 OBNAOHAHHSE 015
BUBYEHHS NPUPOAM

Tob6i 3HadobiambCsa: IPUPOAOIOCTAIAHUIIbKI iIHCTPYMEHTH.

HYMO JOGCNIAXYBATH

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHH

(o) 41 Posrians i HasBu BUAaHi BUNTENIbKOI0,/BUNTEIEM IIPU-
Jaau i odbsnagHasHA. KopucTyrounch TeKCTOM HAyKOBUX JOBiIOK,
3’Acyi IX IpU3HaAUeHHH.

({sle1 472 Tlepemautioil y 30IIUT TAOJIMITIO i 3aII0BHH 11 BijoMOCTA-
MU IIPO IIPUPOAOAOCHAITHUIIbK] IHCTPYMEHTH.

IIpupododocnionuyvki

. ITpusnavwenna
incmpymenmu

(ele ¢l Skuit npunan noTpibHUY Nyia BUMipIOBaHHA BimcTaHi
Mixk mapramu? Bumipaii i sanuinm BigcTaHb.

({olo) 4“8 HaBenu NpuUKIagu 3aCTOCYBAaHHA MeETOAIB JOCJi-
I:KeHHS IIPUPOAUW Ta IIPUPOAOAOCIAIAHUIBKUX 1HCTPYMEHTIB
Yy IIOBCAKJIEHHOMY JKHTTI.

AOCAIAVAN I AIBHANNGS

IcHyroTh pisHi mpuaagu i obJagHAHHS OJIA JOCJIiIMKEHHS
npupoau. Ix HadmBaTh IPUPOAOIOCTITHUIIBKUMY iIHCTPYMEH-
TaMH.

(ﬂﬁw CyuacHi cmapT$oHM Ta IJIAHIIIETA TAKOXK MOKHA BU-
TEXHO- KOPMCTOBYBATH JJA AOCIiMKeHHA npuponu (man. 10,
TEKA © 20). 3okpema 3amucyBaTH Bifeo i 3ByKH, poOuUTH
CBiTJIMHM Ta CTBOPIOBATHM 3 HHUX KoJekIii. Cmapr-
TOAVHHUKMN i (piTHec-OpacjieT BHMIipIOIOTH IIyJbC, KiJIBKiCTHb
3po0JIeHNX KPOKiB, TeMIepaTypy Tijia U1 MOBIiTPA. 3aBAAKU UM
raj:keraM, He 3alIKOIKYIOUM JOBKiJIJII0, MOKHA 3i0paTu umMma-
JIO IIiKaBOIl ¥ KOPUCHOI iH(popMaIrii Ta MOALINTUCA HEIO 3 IHIITNMU
JIOObMU.

' 19\;
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Man. 10. BukopmctaHHa cMmapTdoHa Ta naaHweTa ons oCimKeHHS npupoan

HaBenu BiacHi mpukJIagu 3aCTOCYBaHHA T'alKeTiB OJdA

JIOCJiIKeHHA IPUPOIN.

TOBI 40 CGHATU

. Hasewn oavH 36inbliyBanbHUi npunagd, Asa BUMIpOBanbHI npunaau,
TPV METOAWN AOCAIOXEHHS NpMpOoaN.

MpounTain nepenik NPUPOJOAOCAIOHNLLKNX IHCTPYMEHTIB: rMpobipka,
cekyHaoMiIp, fiHivika, nyna, kosaba, tepedun, 6iHokib. O6’egHan ix y Tpu
rpynu, 3anuwiu Wi rpynm i 3a3Hay Hassy 4715 KOXHOT 3 HUX.

LLlo Tm MmOXeLl AoCcnianTnu, BUKOPUCTOBYIOYM iIHCTPYMEHTM i3 3anNpono-
HOBAHOIO B NonepeaHbOMy 3aBAaHHi nepeniky?

Bigomo, wo [OHinpo — HangoBlia pidka YkpaiHu. fAkun meTon,
NOCNIOXEHHS BUKopucTanu, wob niaTeepauTy Lo iHpopmauin?

HaBegou npuknagy BUKOPUCTAHHA CrOCTEPEXeHb, BUMIPIOBaHb
Ta eKCnepuMeHTIiB Nnia Yac OOCHIAXEHb NPUPOOU.

lMouikaBca y CBOIX PIOHWX YM 3HAMOMMX, HAKi BUMIPIOBAJIbHI
npunaan BOHN BUKOPUCTOBYOTb Ha poOOTi Ta BAOMA 11 3 IKOIO METOI0.
OTtpumaHny iHpopMaLLito 3anuLumM 4o 3oWwmnTa y Taky Tabnuuio.

6UMIpPI06aNbHO20 npunady 6UMIpPI06aNbHO20 npunLady

Hasea IIpusnawennsa

-2
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l% ‘o 1LI0 TAKE HAYKA

TA XTO I TROPUT Wi,

Tu 3naew, y axux 0xcepenrax MoxHa 8i0WyKamu Heoo-
Xi0HY iHopMmauio npo npupody. A xmo i sk ompumas
y iHgopmauyiro enepue?

y Mpurapai, Wwo T1o6i BiAOMO NPO HayKy, HAYKOBLLB i HAYKOBULb.

HAVKOBA JOBIGKA ) Jj

Hayka — 1me mgissyibHiCTH JIOOAWHU, CIIPAMOBAHA Ha 3710-
OyTTA HOBUX B3HAHb IIPO HABKOJMUIIHiI CBiT. 3aBIAKHU
HAYKOBUM 3HAHHAM IIPO IPUPOAY W BiAKPUTTAM JTIOIWHA
BMie oOJaIToByBaTH CBii ITOOYyT, CTBOPIOBATH Pi3HI
OPHUCTPOI [OJIsI HaBUAHHA 1 CHiJIKYBaHHS, IIOJOPOKYyBaTHU
IJIAHETOI0, BUPOIINYBAaTU POCJIMHU, JIIKyBaTu XBOpoOH,
JizHaBaATHCSA PO Te, IO BigOyBaEThCA B KOCMOCi, Ta SIKOIO
Oyna mpupoza 3eMJi MiJIbHOHM POKiIB TOMY.

HayxoBui i HayKOBUIIi, JOCJIiIKYyIOUM PidHi Tija i aBU-
II1a IPUPOAU, CTABJIATE IIEPe cO000 3allMTaHHA Ha 3Pa30K:
«IIfo uye?», «Ak ue npayrwe?», «domy mak, a He inaKuLe? ».
Hami — ¢opmyoTk rinmotedy (OPUNYINEeHH:), 11100 Bif-
MoBicTU Ha mocTaBjieHe 3anuTaHHA. HacTymHUM KpoKoOM
HayKOBOI'O [HOOCTiI)KeHHs € MIOINYyK BigmoBimi, sAKa Immia-
TBEPAUTL ab0 CIPOCTYE TimoTe3dy. 3aBAAKHN POITIAHYTUM
KpPpOKaM IIi3HAHHS OJEeP:KYyIOTh HOBe 3HaHHA, POOJIATH
HayKOBi BiZKpHTTH.

Y BuBuenHi Kypcy «IlisHaemo mpupoay» Ha Tebe 4eKaioTh
PiBHOMAHITHI AOCHiIKeHHSA IPUPOAHUX Tija i aBumi. Tomy
BaKJIMBO PO3YMiTHCS HA KPOKaxX ITiBHAHHS HPUPOIU.

7

\QJ MobyeBann y poni npupogonocnioHuui/npupoooaocniaHuka. Mponan
HaBeOEHNUMM Ha HACTYMHIM CTOPiHUi KPOKaMu Mni3HaHHS.

#
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Ilepmmii kpox (1) — dopMyTIOBaHHS
3anuTaHHA. TU cIocTepiraeil 3a Myxoio,
dKa JiTae, 1 uyen 11 A3MKYaHHA. « domy
Myxa 03uxciums?» — 3aTUTYEI TU cebe.
Ilocmasumu 3anumaHHs — O3HaYae
3po0UTH mepIInii KPOK MNi3HAHHS IIPHU-
ponam.

Hamni Tu MipKyeur Hag TUM, AK OTPU-
MAaTH BiAIIOBib HA CBOE 3alUTaHHA, 1 pop-
Mynweuw memy 0ocanidxcernHs: 3’ ACyBaTH,
YoMy MyXa A3MKUINTh. Tak T poOouII apy-
ruii kpok (2). CrocrepesKeHHA 3a MYyXO0I0

~ cBiguaTh, IO A3UKUYAHHS BUHUKAE JIUIITE
mig Jac moJsiboTy. ToMK TH poOuWIN HPUNYHIeHHA: A3UKYaHHS
CIIpUYMHEHEe PYyXOM KPpUJ MyxXu. Take mpunymnieHHA Ha3NBAETHC
rinoresoxo, i me — Tperiii kKpok (3) MisHAHHA IPUPOLH.

Hauri To6i Tpeba mepeBipuTH CBOE MPUNYILNEHHS — IPaBUJIbHE
BOHO Yl MOMMUJIKOBe. I3 1iefo MeTo0 Tu OyIeIl yBasKHO CIIOCTepi-
raTu 3a MyxoIo i (piKcyBaTu pe3yJbTATU CIIOCTePeKeHb (HaIIpu-
KJaJ, 3amucyBaTu o 3omura abo (gororpacdysaru). Cmocrepi-
raouu, Tu 3’ACY€EI, IO A3MKYaHHA CIPaBAi BUHUKAE TiJIbKU
oig yac pyxy Kpuieib. IKIo Mmyxa cuauTh abo moB3ae, BOHA He
IBUKUNTD.

Ilepesgipra cinomesu Oyia yeTsepTum kpoxom (4). Ak 6auni,
rimoresa 300yJ1a MiATBEPAKEeHH: 03UMCLAHHA BUHUKAE BHACLI-
00K pyxy Kpua myxu nio vac nonvomy. Taxoio i Oyae BigmoBigb
Ha TBOE 3anmuTaHHA (Kpok 1).

Ilaruii kpox (5) — BUCHOB0OK 3 BUKOHAH020 00CAIONCEHHA.
Y BHCHOBKY 000B’SI3KOBO CJIiT BKasaTW, YU JOCATHYTO METY
JOCJIII;KeHHs, K1 3HaHHA BIAJIOCA OTPUMAaTU M 3a JOIIOMOIOIO
AKOro MeToay. BakamBO IOAIIUTHCA 3400yTUMHN 3HAHHAMU
3 OTHOKJIACHUIAMMU 1 OTHOKJIACHUKAMMU.

CEEREREERT Momipkyi | 3anuvium 00 30lWMTa BUCHOBOK i3 PO3I/IsiHYTOro
nocnimxkeHHs. MNMopiBHAN MOro 3 BACHOBKaMM, ki 3po0Ounm TBOI 04HOKIACHMULL
1 OOHOKJTACHUKMW.

Mpuaymai 3aronoBoOK A0 TEKCTY L€ HAYKOBOI AOBIAKM.
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& MIBHABAMLHMI KANEABOCKOM
\
NPUPOAHUNYI HAYKHU

IIpupona ny:xe pisHOMaHiTHA, TOMY il BUBUae 6araTo mpupo-
HUUYUX HayK. [IpppogHMUYrMYy HayKaMu € acTpOHOMidA, 6iojorisd,
reorpadida, pisuka, ximid, ekoJorid.

[NpupoaHuyi Haykn

AcTpoHomia.  bionoris leorpadia ®disunka

1
Ekonoriq

P
_s_
n

BuB4ae HebecHi
Tina (3opi,nnaHetn, —
KOMETU Ta iHLLi)
BuBuae xuBy
npupoAay (POCANHN,
TBapWH, rpndu,
OakTepii Ta iHLLi
OpaHiamMu)
BuByae Hawy
naaHeTy (Mops,
ropu, MaTepuKku,
HacesieHHs)
BuBuae sBmuLa
npupoamn
(yTBOPEHHSA Napn, —
MOLLNPEHHS 3BYKY
TOLLO)

Ta iX MePEeTBOPEHHS
BuBuae 3B’a3ku
OpraHi3miB
i3 cepenoBULLIEM
iIXHbOIrO iICHYBaHHS

BuByae pevyoBuHU

Hapagi maiibinpimumMm HayKOBUM ITEHTPOM HAIIOI Aep:KaBU €
HamionanpHa akajeMmia Hayk YKpaiHu. Ii OyJ0 3aCHOBAaHO IO-
Hax 100 pokiB ToMy Ha 40JIi i3 BCeCBITHBO BiJOMUM BiTUN3HAHUM
HayKoBleM Bosoaumupom IBanoBuuem Bepraiacbkum. B ycra-
HOoBax AkameMmii BueHI MPOBOAATH Pi3HOMAHITHI ZOCTimKeHHS,
30KpeMa i B rajiysi mpupogHUYnX HayK.

VaBu cebe XYIOKHUKOM IIbOTO ImigpyuyHukKa. Iobepu
irrocTpariii-em0yieMu 10 KOMKHOI 3 IIPUPOSHUUYUX HAYK.
IIpesenTyit ix y KJaci.

Po3rngaHbTe CBITNMHY | BUKOHAWTE
MIY-0-NY 3aBAaHHs.

1. lLlo 300paxeHo Ha CBIiTAMHI: a) XWBI
NpUpOAOHi Tina; 0) HeXuBI NPUPOAHI TiNa;
B) NpupogHe asuwe?

2. Mpuaoymante ogHe 3anuTaHHa MNpo 30-
OpaxeHi Tina, oo AisHaTUCS NPo HUX BinbLue. 4

3. 3anponoHynTe KPOKM Mi3HAHHS, 9Ki A4OMNOMOXYTb OTPUMAaTK BiANOBIAb
Ha nocTaBNeHe BamMn 3annUTaHHS.

-'-.-\_‘_‘
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Haykosu,i-
HAVKOBA JOBIIIKA ) /Bt Ty Y S Rty
| MPNUPOAOAOCNIAHUKN

IcTopia npupogHMUYMX HAYK HaJidyye TUCAYOJITTA.
CmouaTKy OpHpPOAYy BUBYAJHN JIUIIE 3a JOIIOMOTOI0 OpPraHiB
yyTTda. HUHI HayKOBIAM moIloMarae JIOCJiAKyBaTU IIPUPO-
Iy pisHoMaHiTHe obOsamHanHsa. Tak, moHanm 400 pokis Tomy
itaxiicekuit nmpuponoxociaiguuk I'anineo I'aninei croH-
CTPYIOBAB 30i/JbITYyBaJbHUN IIPUJAJ AJIA CIIOCTEPEKEHHS 3a
Micamem, 30opsaMH ¥ iHIIEMMU HeOeCHMMMU TijlaMU i Ha3BaB
oro Tesieckonom (ma.. 11).

J‘.. . —

Man. 11. lTanineo [Maninen i CKOHCTPYMNOBaHWM HAM TENECKON

YopomoB:k KiJIBKOX POKiB HayKOBeIlb JIOCJiI:KyBaB
HeOecHi Tija, a mobaueHe B TeJECKOII PeTeJIbHO OIIMCYyBaB, PO-
OMB BUCHOBKU. 3aBIAKU TejiecKkony lasineii mismascs, IO
Micanp o0epTaeThCsi HABKOJIO 3eMJIi, a Oro IIOBEPXHA MAae€
ropu i 3arJaubuHM, i 1110 30pi po3TalroBaHi BiJ HAIIOI MJIaHe-
T Ha BeJIWUYE3HUX BiJCTaHAX.

Dnopenyia Belini — aMepuKaHCbKA JOCIiTHUIA NTaxiB,
sSKa HamucaJjia IMepuinii JOBiJHUK PO KUTTH IITaxiB y iIXHBO-
MYy IIpUPOAHOMY cepemoBuilii (man. 12, c. 25). Konu ®djopeH-
Iid TiTBKM IIOYaJa I[IKaBUTHCA OPHITOJIOTi€I0 — HAYKOIO
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3HUIITyBaTH.

LAY

xxxiv

N

Ipo MTaxiB, MOCJIIMKEHHS ITaXiB IPOBOAUJIMN 3e0iIbIIIOTO
Ha oIIyJajiax, 3a cKejgeramu, mip’ aMm. Ogaak @ropenis Beii-
JIl BUBUAJIA KUTTHA NTaxiB 1 IXHIO MOBEIIHKY B IIPUPOJTHOMY
cepegmoBuiri. OmepskaHi pe3yJabTaTH AOCIIAHUILA (piKcyBaJa
B HOTATHUKY. 3aBASKHU BJACHUM JIOCJIiI;KeHHAM BOHA CTBODPU-
Jia TIepIIuii y CBiTi 1JIF0OCTPpOBaHUM JOBIAHUK ITPO NTaXiB.
diopeniia Beini Oyjaa akTMBHOIO 3aXMCHUIIEIO IITaxis,
JIOoJydaJsiacA 0 CTBOPEHHS 3aKOHIB, SIKMMH 3a00POHAIOCS iX

FIELD COLOR EEY

2, Small ; under parts white, with slmon-red
patehes on sides of breast, wings, and tail.
Tail, when open, fanshaped, showing sal-
mon patchos

1. Whole heod not Mack.
3 CrowN BLACK.

4. Throat and breast black ; forebead and

cheeks yellow.

P 300 Repsvant.

p 327 Hooveo Wansixe.

4'. Throat and breast yellow.
6. Back and under parts yellow.
6, Wings and tail black (*Wild Canary”).

P M5 Gorosxen.

. Wings and tail not black. Migrant. :i

P30 Wisox's WaksLes.

&', Back olive ; sides of thront black. Tlunts

wee, bur-wee, Hur-soee.

P 329,

#. CROWN NOT BLACK.
7. Crown and throat red, breast black, belly yellow.
P 208, Yerow-ssiuee Woorrscken,

7. Crown and throat not red.
8. Rump conspicuously white or
0. Hump white, breast with black erescent. Large.

ntar ground. Song, a loud ringing Hur-

Kexreexy Wannien,

p- 127, Focxen

%J HOTATHAK ONUTWABIAX | GTOGTEPEXMBIX

\) MpupopgoagocnigHmnuelo/Npmnpoao-
OOCNIOHMKOM € KOXHa JioguHa.
Ta wob pobuTn HayKOBi BiOKPUTTS
i cTtatu BiDOMUM HayKoBULED/
HaykoBLEeM, HeoOXigHO po3BuMBa-
T B cobi MeBHi pucK xapakTepy.
Bubepwu ix i3 «<xMapuHkm» 1 3anuin
B HOTATHUK.

2%/

»

s JIb T1AX
Nocniphiiiis NpMpOLLA:
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ITompamioil 3 HOCTYHHUMH IKepejiaMK Ta BigIIyKai Bizo-
MOCTi HOpO YKPaAlHCBKUX MOCHITHUND/OOCHITHUKIB IIPUPOIU.
3anuimiy cJoBa UM 3aIUTAHHS, AKi BUKOPUCTAEI IJs IOIIYKY
iH(pbopMaIrii B iHTEpHETI.

=)

ZZ= TOBI 4,0 GHAMU

1. Hasew o1+ IMEHHUK, [1Ba NPUKMETHUKW, TP/ OIEC0BA, WO CTOCY-
IOTbCS HayKM Ta il TBOPLLB.

2. MoMmipkyi, 41 MOXHa OOChiaXyBaTM NPUpPoAy, HE BUXOOA4YN 3 AOMY.
[osCHM CBOIO AyMKY.

3. Yu 3’'aBunoca B Tebe OaxaHHA CTaTu HayKOBULEIO/HAYKOBLEM?
¢flke HaykoBe BiOKpUTTS TU MPpiewW 3pobuTtmn?

4. Cknagy po3noBiap Npo gocnigHuul abo agocnigHuka Npupoaw.
Y pasi HeoOXiaHOCTI 3BepHMUCA A0 O0AATKOBUX Oxepen iHdopmaldli.

5. 3anponoHyin BnacHi npuvknagn, SKMMU MOXHA 3anOBHUTU MOPOXHI
KOMIPKN Ha MatoHKy 13.

36epexeHHs
300p0B’A

[isaHaHHA
npupoau

Besne4yHe
NOBOOXEHHSA
3 npunagamu

Man. 13. 3Ha4yeHHs HayKOBUX 3HaHb NPO NPUPOAY ANA NOANHU

6. ‘ Yn € B Tebe u4m TBOIX ONM3bKMX ynobneHe 3aHATTa (x00i)?
IMomipkyi i po3kaXkn, ik BOHO NOB’si3aHe 3i 3HaHHAMM NPO NPMPOoAaY.

—
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’Y:: ‘“ K BUKOHATH
LOCTTLIKEHHS Wi,

/)

(A \L\\\\N

1) Mpuragai i Ha3BM METOAM AOCNIAXEHHS NPUPOAN. HM CrOCTEPEXEHHS
BiPI3HAETHLCS Bifl, EKCNEPUMEHTY?

HAYKOBA J,OBIIKA ) /]

Ilepen BuUKOHAHHAM JOCJHiMKEHHA MOro HeoOXimZHO
peTesabHO cILIaHyBaTH. KOMKHUN NYHKT ILJIaHy — Ile KPOK
NMi3HAHHA NMPUPoOAU ab0 eTam JOCiaKeHHI.

LLlo 51 xo4y 3’acyBatu
[nsa 4yoro g ue po6sto

@ BuaHauynTn MeTy OOCNigKEHHS

CdopmynioBaTvi NPUNYLLLEHHS

Ak ..., 70 ...
(rinoTesy) J

OckKinbKu ..., TO ...

Aknii MeTO4 BUBYEHHS NPUPOAN
BUKOpPUCTATU
ki aii BUKOHYBaTKU
B akin nocnigoBHOCTI
AKi IHCTPYMEHTU HEOOXiAHI
Ak pikcysatu pesynbtatm

O6paTtu meToaum, Aji, IHCTPYMEHTH,
3acobu dikcyBaHHA pe3ynbTaTiB

BukoHnaTtn gocnigXeHHs 3rigHo 3 njiaHoMm

e 3po6uTI BUCHOBOK Yu 3006yna NiaTBepaKeHHs

" rinotesa

Y nocarHyTo mMety ,u,ocni,u,)KeHH]

MpeseHTyBaT pe3dynbTatn 4OCNIOKEHHS (YCHE MOBIOOMIEHHS,
Tabnuua, KOMM’loTepPHa Npe3eHTauis, nendyk, KonekLjii Towo)




Ilig yac cmocTrepeskeHHs Ta EKCIIEPUMEHTY HEOOXITHO OyTH
YBasKHHUM, 4iTKO (pikcyBaTu Te, mo nmomivaenr. /Jlorpuman-
HS IIUX IPaBHMJ JACTh TOOi 3MOry IIpaBMJIbHO BHKOHATH
TOCJIIIsKeHHS 1 3pOOUTH CBOE HEBEJINKE BiTKPUTTA.

O6roBopiTb y rpyni NyHKTU MjaHy BUKOHAHHSA OOCHIAXKEHHS.
@@@3 AKULo dKiCb i3 HUX HEe3pOo3yMiNi, 3BEPHITLCA 00 BYUTENbLKU/
nAIN-0-NAIY BYNTENS 32 PO3’ACHEHHSAMMN.

IIam’arai! Ilix gyac mociigskeHb KepyHcHA IOSICHEHHSIMU
BUNTEJHKH/BUNTEIA Ta HATAHUMU iIHCTPYKILIAMM.

NMPABWUJ1A BE3IMNEKUA
nia 4YAC BUKOHAHHA OOCNIAXKEHHSA B KJ1ACI

Y wmicmi BUKOHAHHSA [JOCJiIKEeHHA He IIOBUHHO OyTHU
CTOPOHHIX pedell (MIKiTbHOTO IPUIAALA, OAATY, XapPUOBUX
MIPOAYKTiB TOIIO).

He i:x i He mui mig yac BUKOHAHHSA JOCJTIIKeHH.

PosnmoumHaili BMKOHYBaTH B3aBAaHHA TiJbKM 3 JO3BOJY
BUUTEJIbKU /BUNUTEA.

Bukonyii Ti 3aBmaHHA, fAKi IIepeagdavyeHO iHCTPYKIIiE€IO
a00 JOPYYE€HO BUMUTEJbKOIO/BUNTEIEM.

* JMochaigHUIbKiI 3aBAaHHA BUKOHYU CYMJIIHHO, He BiJBOJIi-
Kalics i He BigBoJIiKkall iHIIUX BiJ poOOTH.

HeraitHo moBigoMJIAN BUNTEJbII1/BUNTENI0, AKIIO IIiT Yyac
IOCTiIKeHb TPaBMYEHICA TH YM XTOCh 3 OJHOKJIACHUILH/
OMHOKJIACHUKIB, IIONIKOAUTBHCA AKUNCH NPUPOAOIOCIiMI-
HUIbKUU IHCTPYMEHT.

O6roBopiTb NpaBuna 6e3nekn nNig Yac BUKOHAHHA A0CHIAXEeHb
npupoaun B knaci. YoMy Heob6XiaHO iX 3HATK i 4OTPUMYBaTUCL?

Jlo KOXHOro 3 npasun nNpuagymMamTte i HamaslonTe BiAnNoBigHUN
3Hak. O6MiHaNTECH pe3ynbTaTaMmu poboTH 3 iHWKMK FpynamMu.

nai4-o-nniy
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SFK CMNAHYBATU
| BUKOHATU
CMNOCTEPEXEHHS

3asdanna. O3HATOMUTUCH, AK 32 HAOJAHUM IIJIAHOM BHKOHA-
TH CIIOCTEePeKeHHs 3a 3a0apBJIEHHAM JIHUCTKIB POCJINH BOCEHH.

HYMO JOGCNIAXYBATH

IlocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHST
(oo 41 BusHauaeMo MeTy CIIOCTEpeKeHHH.

Mera crnocrepeskennsa: 3’sdcCyBaTH, AKUHA KOJIp JNCTKiB
Ha JepeBax.

DopMyJII0EMO TinoTesy.

I'imoresa: oCKiJIbKU 3apas OCiHb, TO HE BCi JIUCTKH Ha Jepe-
Bax MaIOTh 3eJIeHIU KOJip.

BusznauaeMo mocJIiloBHiCTb Aili, iIHCTPYMEHTH, CIIOCO-
0u (pikcyBaHHS pe3yIbTaTiB.
IlocnigoBHiCcTD miii:
® o0paTu MicIie criocTepeskeHHsA (IITKiJbHe moaBip’ s, mapk,
IBip 0iss1 cBOro OyAMHKY, JOPOTA A0 IITKOJIM YU iHIIIe);
e 3’gcyBaTd HA3BU JepeB 1 BHU3HAUUTU KOJIp IXHIX
JHCTKIB;
® ni6bpaTy HEOOXigHiI IHCTPYMEHTH: IIPUCTPIiH 3 (poTOKaMe-
poio, 0JIOKHOT, PyYKa UM OJIiBellb;
® BU3HAUUTH CIIOCi0 ()iKcyBaHHSA pe3yJbTATiB cIocTepe-
JKeHHA (CBITJIMHU, 3aMaJIbOBKA TOII0).

Bukonyemo cmocTepekeHHs 3TiJHO 3 IJIAHOM. 3a pe-
3yJIbTaTaMU CIIOCTEPEKEHHA CKJIAJAaeMO B 30IIIUTI TaOJIUII0, BU-
KOPHUCTOBYIOUU CJIOBA Oi/lbULicmb JUCMKIB, HeBeJUKA KilbKicmb
Jucmekie.

Ha3zea Konip nucmkie

depesa 3eseHull Hcoemuil | 4epBOHUll iRwuil

{slo] 451 Po6rMO BHCHOBOK.




JOCNIAVUNN N OISHANNCSH

Bocenu sucTKM Ha AepeBax MalOTh Pi3HUI KOJIip: sKOBTHUI,
3eJIeHUH Ta iHTi.

P4 (o045l IIpeseHTyeMO pe3ysbTaTH AOCIIIKEHHA OLHOKJIACHU-
IIsIM 1 OMHOKJIACHUKAM.

Bapro ¢ikcyBaTu nartry cmocrepeskeHHs (YHCI0, MicSalb
i pik). Taki 3anucu 3HaTO0IATHCH, OO Y pa3i MOBTOPHOTO
CIIOCTEPEKeHHA MOKHA 0yJIO MOPiBHATH Pe3yJabTaTH.

\2) Momipkyit i 3pobu nependavYeHHs, 9K 3MIHATLCA peayfibTaTu crnocTepe-
XEHHS Yepes3 0auH Micsaub. YoMy Ty Tak BBaXKaeL?

SAKI NPUPOOHI TINTA
NOTOHYTH V BOAI,
A SAKI—HI

HYMO AOGAIIXKYBATH

JHoTpumyiica mpaBuJ & KM nin@uﬁma}ma TOCJIi-
IKeHHS IPUPOIU K.nam. ‘L
Hna mociaim:keHHA moTpiOHaA mocyauHa (6askaHO ITPo3opa),

Bojga i OyAb-AKi IpUPOAHI Tijga, AKi HecKJaZHO HasbupaTu
BoceHU (ma.. 14).

Man. 14. NpupoaHi Tina, sKi MOXHa BUKOPUCTATX AN9 OCNIOXKEHHS

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHH

Cdopmytioit MeTy ZOCTiAKEeHHA.
.’___,_A“
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(\(olo) @2 Tlepinr HiK BMKOHYBATH AOCTiIMKeHHS, CcHOPMY.JIIOMH
rimoresy (IpumyIneHHA): AKi Tijla TOTOHYTH, a AKI — Hi.

IloBinmpHO oOmycTH y BOAY MOCJLAMKYyBaHE TiJIo0
Ta cIocTepirai, M0 3 HUM BimOyBaeTbcs. JlocimimKkyii Tiza omgHe
3a OJHUM, 3aIIMCYIOUYM Pe3yJIbTaTU CIIOCTEPEKEeHb y TaOJUITIO B
30IIIUTi:

IIpupoodne mino Pesynvmam cnocmepescenna

(\(elol 4 anuiny, CKiJIbKM i3 MOCHIAKYBAHUX TiJ IIOTOHYJIO
Yy BOJIi, a CKiJIbKHM 3aJIMIINJIOCA Ha 11 IIOBEPXHI.

(Qolol¢s1 3anuiny, SKUHA MeTOJ BUKOPHUCTAHO B HOCIiIKeHHI.
Yu migTBepaniacs TBOA rimoresa?

IIpesenTyit y ¢opwmi giarpamu pe3yJbTaTH OdOCJi-
IKeHHA, OOroBOpPM IX 3 OJHOKJIACHUIISIMY /OJHOKJIACHUKAMU.
3a HeoOximHOCTI CcKopucraiica pyoOpukoio «IlisHaBanbHUNI
KaJIeHTOCKOII» .

3amnuim caMOCTifHO, [0 BAAJIOCS Ji3HATHCS IIPO JOCIiIIKY-
BaHi IpupogHi Tija.

X .
@WABM KANEZOGKON

IlpesenTyBaTu pe3yabTaTH IOCIIiIKEeHb MOMKHA 3a JOIOMO-
oo TabJJauIlh i giarpam.

Ilpuxknaod. Byno pociaigskeHo THi3AyBaHHA KallBOPOHKA IIO-
aboBoro. IIopoKky mociigHuUKU 1 mocaigHuill (ikcyBaau KiJib-
KiCTh BiIKJIaJeHUX S€Ilb. 3a pe3yJbTaTaMu JOCJIiIKeHHSA CKJa-
Ju TabJauIio i miarpamy.

Poxu 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Kinvrkicmo
B8iOKIA0CHUX SAEUL

3 5 3 4 6 3

»




2 6

3 . W 2015

§ 1 2016

§ 3 2017
G 2018
-§§ ? m 2019
22 0 M 2020
S Poku

BuzHau, CKiJIbKM POKiB TPMBAJIO HOCJIMKEeHHS Ta AKUNA
MEeTOJ Y HhOMY BUKOPHCTaHO. B sKOMY POIIi KiJIbKiCTh BigKJIa-
IeHnX AeIb OyJia Haii0iabImo? K T BBaMKaell, AKi 1I1e Bigo-

MOCTi ITPO KaifBOPOHKA MOJILOBOT'0 MOTJIM OYTH OTPUMaHi?

EkcnepumeHTanbHO 3’AcyiTe, WO BiobyBaeTbCHa B pe3ynbTarTi
3MilyBaHHA 3 Boaoto: 1) outy; 2) onii; 3) nicky. Bce HeobxigHe
nAIY-0-nIN [191 NPOBEAEHHSA eKCrepumMeHTy 300paXeH0o Ha Konaxi.

 / - »
oTpumyiicsa mpaBUJI 6e§% AQ)HaHHH OCJIi-

IKeHHS MPUPOIU B KJI

-
‘ 2 3
[ A Y
Bopa Bopa Bopa
- -

/
Ouet Onig

Micok

Y crasgHKyY 1 momaiiTe oreT (OOHY JOMKKY), V CKIAHKY 2 —
0JIif0 (OHY JIOKKY), Y CKIAHKY 3 — MicoK (0aHy JIOXKKY). CKJIs-
HOIO TMaJWYKOI0 IIepeMiliaiTe BMICT KOXKHOI CKJIAHKMN. depes
2 XBUJINHU PO3TJIAHBTE BMIiCT KOKHOI CKIISHKH.

32
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3a pesyJabTaTaMU AOCJIiIKEeHHS BCTAHOBITH HOMEPH CKJISTHOK
Ha MaJIOHKY 15.

Man. 15. Pe3ynbTaTt eKCNepPUMEHTY

OOCAIANNN 1 JISHANNCSH

Y pesyabpTaTi 3MilllyBaHHS 3 BOJOI0 OIET PO3UUHAETHCSH
B Hili, 0J1id i micok — mi. OJig saynuiaeTbea Ha IIOBEPXHIi BOAH,
a IIiCOK ocizae Ha OHi CKIAHKU.

AOBPI CNPABKM N5t NPUPOAN

Hisuaiica, AKUX NTaxiB MOKHA HO0AUUTU MTOOJM3Y TBOIO
OymuHKY uM mKoau. IIpoTdAroM THMKHSA YBasKHO CIIOCTEpi-
raii 3a IepHATUMHU APY3AMU, 3aOUCYH CBOI CIOCTEPEKEeHHI.
3a MOKJIMBOCTI BHMKOpPHCTAl MOOiMbHUI Tesie)OH UM iHIIHK
MIpUCTPii Ayna ¢ororpadyBaHHA, 3anuCy Bile0 Ta CTBOPEHHA
aymaio:KypHay.

SIKII10 He 3MOJK eIl cCaMOCTifHO BUSHAUUTY HAa3BU CIIOCTEPEIKY -
BaHUX MNTaxXiB, 3BePHUCH 0 Aopocaux abo JoaaTKOBOI JiTeparTy-
pu. Ckopucraiica mxepesamu iHdpopmariii i 3’Acyit, ymM MOKHA
IMiArOLOBYBATU SUMYIOUMNX NTAaXiB BBUMKY. 3 HACTAHHAM XOJIOIiB
00JIAIITY# TOiBHUITIO i CTEXK, 1100 y Hill O0yB HEOOXiZHUHA KOPM.

TOBI 40O GHATU

1. HasBw 0/11H eKCrnepuMEeHT i [Ba CMOCTEePEXEHHS, BUKOHaHi ToOOI0,
Tpy cnocobu dikcyBaHHS pe3dynbTaTiB A0CHIAXKEHHS.

2. YsaBu, WO TV CAOCTEpIraeLwl 3a MeTenmkaMmm CBOEI MicueBocTi. Cknaaw
njaaH CBOr0 CMOCTEPEXEHHS | CNPOrHO3YI NOro pesyfbtaTu.

3. OpHOKNaCHMK BUCNOBMB NPUNYLLEHHS, LLLO MEeTaneBa Ta naacrmacoBa
JIOXXKW TOHYTb Y BoAi. Cnnanyi i BUKOHaAM eKCNepPUMEHT, Wo0b nepe.i-
PUTU NPUNYLLEHHA TBOIrO OAHOK1ACHUKA.

A



4. ‘ BbapBun oceHi HagMxaloTb Ha TBOPYICTb XYOOXHULb | XYOOXHUKIB,
NMUCbMEHHULb | MUCbMEHHUKIB, KOMMO3UTOPOK i KOMMO3UTOPIB.
YKpaiHCbkUN  XyaoXHUK Mwukona [nyweHko BigoOpasnB OCiHHI
Kpaesuamn y CBOIX KapTuHax. 7AKi BpaXeHHs BOHW CMpaBfisioTb Ha
Te6e? [po wWo MoXxe AisHaTUCa npuMpoaoaoCiaHMLA/NPMPOO0-
JOCNIOHNK i3 UuxX KapTUH? 9k TV OyMacll, 4Mm MOXHa BBaxaTtwu
XyooxHuka Mwukony MyuweHka npmpogoaocnigHMKom?

kMVIKOJ'Ia InyweHko. 30s107a OCIiHb

kMI/IKOJ'Ia nyweHko. Boaogumupcbka ripka

S
T N ;
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CAMOOITTHIOBAHHS

HABYAJIbHUX PE3YJIBTATIB TEMMU 1

CEENECEEREY OuiHM CBOI JOCArHEeHHs B MisHaHHI npupoaun. Peaynbtatn
CaMOOLHIOBaHHA IKCyn Yy 30LWWNTI.

KapTka camoouiHKN AO0CSArHeHb Yy Ni3HaHHi npupoaun

Camoouinka
Ioenicmio |Yacmroso| Hi

Pesyavmamu

A HazuBaro:
CrIagHUKU IPUPOAU
IIpuknagu obIagHAHHS
JJId BUBUEHHA ITIPUPOAN

MeToau gocirig:KeHHA IIPUPOAN
IIpaBusa 6e3meKu Imig yac
BUKOHAHHSA AOCJiI’KeHb IIPUPOIN
B KJiaci
i posymiro:
Y yomy 1iHHiCTH IPpUPOAY
i 3HaHb OPO Hel
YuwMm crocTepeskeHHs
BiIPiBHAETHCA BiJ EKCIEPUMEHTY
SHAUeHH:
® BIIKPUTTIB 1 BUHAXOIiB

Yy JKHUTTi JTIOANHNI
® [OCJifyKeHb IPUPOAN

B OTPMMAaHHI HOBUX 3HAHb
A Bmiro:

Po3spiznamu npupogHi Tina i
BUPOOU

Busnavamu meTy AOCHiIMKeHHA

3 TOTIOMOT'0I0 BUNTEJIS

Ob6upamu i3 3aTTPOTIOHOBAHUX
MEeTOJ TOCJIIMKeHHA IPUPOAH

IS BUKOHAHHS 3aBIaHHSA
Bukxonyseamu cnocTtepexeHHA 3a

HaJaHUM IJAHOM 3 JOIIOMOTOIO
iHIIIMX




Camoouinka

Pesyavmamu

Iloénicmro |Yacmrxoeo| Hi

Cnocmepizamu 3a TpUPOTHUMU
TijaMu, He 3aBAAIOYN IM KON

Burxorysamu eKCcliepUMEHT 3a
HaJZaHWM IIJIAHOM 3 JOIIOMOI'OIO
iHIITUX

OuiHn cBOIO POBOTY B rpyni, CKOPMCTaBLUNCHL TAbAULEIO.
KapTka camoouiHkmn po6oTu B rpyi

Ax npayroeanocs y zpyni 3aencdu| Yacmo | Inkonu

IIponmonyBaB/IIpoIIOHyBaJjia IIpaBuIa
B3a€MO/Ii1 B I'pyIIi i1 JoTpuMyBaBCs/
JTOoTpUMYyBaJacs ix

IlociryxaBcs/mocayxanacsa A0 IyMKHI
IHIIUX 4JIeHiB rpynu

AKTHUBHO IIpaIlloBaB/IpaloBaia
HaJ BUKOHAHHSIM I'DYIIOBUX 3aBIaHb

IlomomaraB/mornomaraJja iHIIITUM
yjieHaM I'PYNH Y pasi moTpedu

Hocar/mocarsa pe3yabTaTiB BIacHOI
JigJIBbHOCTI

Bpas/6paJjia yuacTh B OIliHIOBaHHi
BJIACHOI J1AJBHOCTI Ta JisTJIBHOCTI
1HIIUX y TPYIIi

BiguyBaB/BifuyBaja 3a/I0BOJIEHHA
BiJl cITiJIbHOI ITpailri

CEENECEEREY CTBOpM nenbyk, wob Bigobpasnt MOMEHTU, ki 3anam’saTta-
nucd nig 4ac BUMBYEHHA UiET TemMu. BUKOPUCTOBYM 3amManbOBKU, 3HAKW,
iHporpadiky, CBITIUHN.

II1o Bpasoca HalainIe
Moe HabigbIIe JOCATHEHHI —

CTBOPIOEMO IIiAPYUYHUK caMi
Mos nponosuirisa

A
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OC]J]
J1A,

Tema /2@
,N

| AXKYEMO
PEHOBURN,

SILL

A

@ I3 4yoro yTBOpEHI Tina

& HaBillo Ta ik BUB4aKTh PEYOBUHU

¢ Lo take arperatHui ctaH
Ta SIKMM BiH OyBae

& Yum 9ucTti peq4oBUHYN BiAPI3HSIIOTLCS
Bia cymilLuen

& Sk po3ainntu cymitl

& Skumum 6yBaloTh IBULLA NPUPOAN

¢ Lo npuckoptoe, a Lo YrioBi/IbHIOE PyX

© Sk BUMIPSTU LIBUAKICTb PYXY

& /[lns 4oro noTpibHi NpoCTi MexaHi3Mu

& Sk Tina vi pe4oBUHW NPoBOASITb TEMJ10

¢ Sk BUHMKAE Ta A01a€ nepeLuKoan 38yK

¢ Yomy My 6a4mmMo Tina pi3HOKOJ/1IbOPOBUMM
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‘% BUMIPHOEMO STHIAHL POIMIPH,
§ OBEMTMACYTLT  Hilly,

/

/

A KWo Mu wyemo c080 «mino», mo 30e0iavulozo Ha OYMKY
cnadae 1100UHA YU MBAPUHA. A om HAYKO0BUI HA3UBAIOMb
minamu ce, u,0 cmaopero npupodorw ado a0UHOIO.

1 ) Po3rnanb konax. Lo mix Tinamm 1 i 2 cninbHOro, a 4Yam BOHU BiOpi3-
HSOTbCA? [ns Yoro npusHadveHi npunagun 3, 4, 5, 67 9k 3 HUX MOXHa
BuKopucTaTtu, Wwob binblie aisHatnca npo tina 1.i2?

2 ) Mpvragai i Ha3BW BigOMiI TOOI OOUHUL BUMIPIOBAHHS BiACTaHi, JOBXUHM,
yacy, macu.

PosrnsaHbTe MantoHoK 16. Ak BUKOpUCTaTh 300paxxeHe npunan-
08 ONng 3axXUCTy NaniTypkm nNigpyyHuka, 30wmMTa 4Yu ekpaHa
MoO6inbHoro TenedoHa? Aki aii HeoOXiAHO BUKOHATU? 3anuwlitb
IX MOCNigOBHICTb. 3a NoTpebu HaAHECiTb 3axXMCHYy MiBKY
Ha O4HY 3 MOBEPXOHb.

& N\
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kMan. 16. anﬂaﬂ,ﬂ,ﬂ ANngd HaHEeCEHHA 3axXMCHOIro NOKPUTTA
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k 3anuinmy 10 HOTATHNKA O3HAUYEHHS CJI0BA « IPUIALIA» . w
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HAVKOBA JIOBIAKA | /N C et A Rl

Tina pos3pidHAIOTH, 3a O3HAKaAMHU (XapaKTepUCTUKaAMU):
dopma, posmipu, maca, 00’em.

Tina MOKYTh MaTU NPABUJIbHY 1 HeNIPaBUJIbHY (hopmy.
Tina, y AKUX MOKXHA BUMiPATHU JOBXKUHY, NIIUPUHY 1 BUCOTY,
Ha3MWBaIOTh TiJlaMU IIpaBUJbHOI (popmu. Pemira HaexaThb 10
TiJI HeIIpaBUJIbHOI (hopmu.

HoB:xuHa, IIIUPUHA, BUCOTA — Ile JiHiiHI po3Mipu Tija.
HlisHaTuCcA, AK1 po3MipH Tijla Ha3WBAIOTh IMTUPUHOIO, TOBXKH-
HOIO 1 BICOTOI0, TOO1 JOIIOMOKe MaJIIOHOK 17.

p,oa)\("“"a

BucoTta

Man. 17. NiHinHi p_03Mip|/| Tin

XapakTepHUCTUKHU TiJ BUSHAUAIOTh BUMiPIOBAHHAM.

JIiHiiH]I po3mMipH Tija BUMipIOIOTH B OAJMHUIAX BUMIipIO-
BaHHA — MeTpax (M), caHTuMeTpax (cM), Migimerpax (MMm),
Im=100cm, 1 cm = 10 mMm.

| FKosxne Tino mae 06’em i macy. 006’emoM Tina Ha3UBAIOTH

YacTUHY HPOCTOPY, AKY BOHO 3aiimae. O0’eM Tijta MOKHaA
00UYMCJINTHY, IEePEMHOMKUBINY HOT0 JIiHiTHI po3Mipu (HOBXKM-
HY, NIUPUHY, BucOTy). OOMHUII BUMipIOBaHHA 00’eMy —
caHTUMeTpP KyOiunuii (cm?®), metrp KyOiunumit (m3), mitp (1),
MisigiTp (mu). 1 o= 1000 mur.

Macy BUMIipIOIOTh B OJWHUIAX BHUMIPIOBAaHHA — KLJIO-
rpamax (Kr), rpamax (r). 1 xr = 1000 r.

7

CEENERENEY Ha oCcHOBI HayKOBOI A0BIOKM cknaan Tabnmuio «XapakTepucTu-
KW Tina v oaMHnUj iX BUMIPDIOBAHHS».
L 39
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JUHIVHI PO3MIPU
| MAGY TIN
MPABUIBHOI POPMU

To6i sHadobiambes: IBa Tija IPAMOKYTHOI (hopMu (Hampu-
) KJIAJ, MiIPYYHUK i KOPOOKA IPAMOKYTHOI (hopMm), JiHifKa /KO-
CUHeIlb, TPUJaM AJIA BUMipIOBAHHSA MAacH.

HYMO JOCNIAXYBATH

Jorpumyiica nmpaBuJ 0e3NeKHu Iig dyac BI/IROHaHHJI@li-
IKeHHS IPUPOTU B KJIACI.

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEHH
(oo a1 Bumipsii 1oBXKUHY, IIIUPUHY I BUCOTY IiAPYUYHHUKA.
) {ele] 2" Bumipsii JOBKUHY, IIHPUHY i BUCOTY APYIrOro Tija.

Ske 3 mocaimKkeHUX Tia Mae OiNbIIY TOBKUHY, a AKe — OiabITy
MUPUHY?

(\(elo] ¢l Bumipsaii macy 060x Tija. Jorpumyiicsa iHCTPYKILil, Ha-
laHOl BUMTEJIeM /BUNTEIbKOIO.

\(olo]&“3 PesysbTaTyi BUMipIOBaHb 3aIIUIIY B 30IIIUT.

Xapaxmepucmurku min

Hosxucuna, | Hlupuna,| Bucoma, | O6’em, | Maca,
mm MM MM mm? 2

Hocnidnwcyeani
mina

JOCANAN N OISHASNGCS

Koxxue 3 gocaimkeHUX TiJl Mae MeBHY AOBXKUHY, IIIUPUHY,
BHUCOTY, 00’eM i macy. BeawmumHy mmx XapaKTepHCTHUK Tijia
BU3HAUaJM 3a [JOIOMOIOI BUMIpPIOBAJbHUX MpPUJIALIB U
obuncaenb (00’em).

3) [MoMmipkyn, OOBXUHY, LWUMPUHY, BUCOTY, MacCy AKUX TiJl 3i CBOr0 OTOYEH-
HSl TV 3MOXELL BUMIPATU i BUSHA4YMTU. Lie npnpogHi Tina un pykoTBOPHI?
Bumipsaia niHinHi po3mipu 1 Macy 0gHOr0 3 HUX.

L
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3’acyBaTu, SKe TijJ0 BaKue, a AKe JIerIie, MOXKHa 3a JOIIOMO-
roio BaxKinbHHUX TepesiB (ma. 18). llanbka (Tapijika B Tepesax,
Ha AKY KJaIyTh 3Ba)KyBaHe TiJio a00 BasKKM) 3 JIETIIUM TiJIOM
migHiMaeThCA Bropy, a miajbkKa 3 BasKUUM TiJIOM ONYCKa€ThCHA

. (7\ m A

e

Man. 18. MNMopiBHAHHSA MacK Tin 3a 40NOMOIO0 BaXiNlbHUX TEpEe3iB

3a maiaoHKoM 18 BusHau, sSKe Tijo Bajkue, a dKe —
JIeT1IIe.

¥ BUMIPIOEMO MAGY
1 OB'EM TIIA
HEMPABU/IEHOT POPMU

Tob6i 3nadobiambca: HeBeJINKa KapTOILINHA, IPUJIaL AJIS BU-
MiploBaHHA MacH, MipHUHA mocyn (MipHH# muiainap a6o mMipHa
CKJISHKA), BOJA.

IMHmyﬁcamBml 0e3MeKH Iy yac BUKOHAHHS JTOCJIi-
IKeHHS MIPUPOIH B Kiaaci.

s BuU3HAUYEHHS 00’€MYy TijJl HempaBUWJIbHOI (opMu IX
JiHIWHI pPOo3MipM He BUMIipIOIOTh.

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHS Pl

(\(elo) & Posrasias Kapromauny. Ile Tijsio npaBuiIbHOI un Hempa-
BUJIBHOI (popmu?
s

»



(oo @2 3a 1oIIOMOro0 BUMipIOBAJIBLHOIO IPUIALy BU3HAY MACY
OJTHi€l KapPTONJINHUA.

(ool Posruisapr MadmoHOK 19. Ha H#pomy mokasaxo,
AK 3a JOIOMOTOI0 MipHOI CKJAHKHN I BOAM BHUMiproBaJam 00’eM
) KaMIiHIIA.

») »)
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Man. 19. BumiptoBaHHs 06’emy Tina H_engaamanoT cbopw_/l

K O6aumMo Ha MAaJIOHKY, MicJd 3aHYpPeHHS KaMiHIII Bozaa
y craaHmi migaagacsa Ha 10 mur: 33 mur — 23 mu = 10 mi. OTixe,
00’eM KamiHIsa gopiBuoe 10 M.

(ool & Bumipsait moai6HNM YMHOM 06’€M KapTOILJINHA.
(ool &el| Oopm  pesdyabTaTH BCiX BHKOHAHUWX BHUMipIOBaHbDb

Yy B3OIIUTI.
AOGMANAN 7 AIBHANNCS

Macy Tijsa HenpaBUJAbHOI ()OPMU BUMIipPIOIOTH 3BaKyBaHHAM.
O6’em Tima HempaBUJIBHOI (hOopMH MOYKHA BUMIPATU HOTO
3aHYPEHHAM y MipHY CKJIAHKY 3 BOJIOIO.

Cepen BUMipHOBaJIbHUX NPUJIALIB 0araTto eJJeKT-
TE‘ O- DPoHHuX. BoHM He MalOTh IIKanM, aje OCHAIIeHi
TEKA  CHeliaJbHUMU YyTIUBUMHU maTdyukamu. Taki mpu-
JaJyu TOKa3yTh pPe3yJbTaT BUMIDIOBAHHA Malxe

MUTTEBO.

(=g — =P (36 c]
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Ominuy 3py4yHiCTL BUKOPUCTAHHSA 300paskKeHUX Ha Konami\
eJIEKTPOHHUX NPUJIATiB.

TOBI 40 GHATU

1. HasBv oHY oaMHMLIO BUMIpIOBaHHA 06’ eMy TiNn, 18I OAMHWLI BUMIPIO-
BaHHS MACU TiN, TPV XapakTepUCTUKN Tif.

2. MoSACHMW, WO HeobXigHO 3HATK Ta BMiTK, abu BUMIPATK: a) Macy 1 pos3-
Mipu Tina npaBunbHOI Gopmu; 6) 06’em Tina HenpaBuUIIbHOT GopMU.

3. Po3rngHb Ha Konaxi IMCTKM 3 TPbOX PI3HUX OEPEB.

o x ¥

Jan BionoBiaj Ha 3annTaHHA:

1) 3a 4LONOMOr OO0 KUX METOAIB AOCAIAXKEHHS NMPUPOAN MOXHA BU3HA-
4YUTW KOJiP, PO3MipK, Macy Ta GOpPMY JINCTKIB;

2) aknm gepeBam Hanexatb 300paxeHi MMCTKN?

4. 0O6’em meTaneBoro kybuka BU3Ha4uIm gpomMa criocobamm:
1) NnepeMHOXMNN 3HAYEHHS OOBXWHW, LUMPUHN, BUCOTHU;
2) BuMipsinn 06’em Kyburka BUTICHEHHSIM BOAW.
B1CnoBM NpUNyLLEHHS, Y4 OOHAKOBI pe3ynbTaTtv OTPMManu. 3a MOX-
JINBOCTi BUKOHal nofibHe AOoChiaXeHHs 3 iHWnM Tinom, wob nepe.i-
PUTK CBOE NPUNYLLEHHS.

5. HasBurpynu, B 9ki MOXHa 06’eaHaTu Tina, 300paxeHi Ha Konaxi.

3anuLumn xapakTepucTukmn 0gHOro 3 Tin.

6. ﬁ Mpo sIki XxapakTepuUCTUKN TiN iAeTbCsa B NPUCNIB’AX: «Y rimbokiv
Boai — Besivka pnba»; «Tam TOoro rossi Ha 3as4nii ckik»; «MasneHbka
Kparisi BEJIMKNV KaMiHb TOYNTb»; «[0pobeLib ManeHbKui, a CepPAEHbKO
mae». lNpuragan abo npugyman BRacHeE MpPUCAIB’S un  3aragky
MPO XapakTeEPUCTUKX Tifl, NOAIINCA HUMW 3i 3HANOMUMMN.

\4‘5"'7,
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"‘:'t ‘S SK DOCTIANTV SIMMHT

M

SEOLAN

BIACTVBOCTL TLT T PEHOBUH iy,

Bunyun «3aiiBe» CNOBO B KOXXHOMY PSAAKY:
a) oniBeLpb, KPUXNHA, OEPEBO;

0) nicok, pok3ak, iHii.

MosicHn cBilt BUOIp.

Mpurapan, wo T06i BiAOMO NPO KYXOHHY Ciflb, BOAY, LyKOP. 9K opraHu
4yyTTa gonomMararoTb iX PO3Pi3HATU?

Mpo pevoBUHU
HAVKOBA JIOBIAKA /| SR Py eay
" 33CTOCYBAHHS

¥Yci Tina yrBopeHi 3 peuoBuH. Kpu:kuna, Kpaijsa pocH,
aricOepr cKJamalThbCes 3 peuoBUHM Boma. IIoBiTpA ckiama-
€ThCA 3 KiJIbKOX PEeUYOBUH, OfHA 3 AKUX — KHCeHb. KuceHb
HeoOXimHui nia nuxaHHd. 'pygouka IyKpy YTBOpeHa i3 ca-
Xapoau, 1110 Ma€ COJOAKUM cMaK. I'pudesrb IpocToro oJiBIA
BUTOTOBJIEHUN 3 rpadiTy — TBEpPAOl PEYOBUHU CipoOro KO-
abopy. Ilentono3a — Ie peuoBUHA, AKA BXOAUTH A0 CKJIALY
cToBOypa AepeB i Hagae ToMy MiIIHOCTI.

Bupobu, AKi MicTATh PEeUYOBUHY aJIIOMiHill, 300pakeHO

Ha MaJoHKY 20.
- 4 V.M "

Man. 20. BupoOu, Lo MIiCTATb PEHOBUHY aJIlOMIHIl

OsHakKkm, AKi BUKOPHCTOBYIOTH IJIA PO3Ii3HABAHHSA Ta
ONNCY PEUYOBUH, HA3NBAIOTH BJIACTUBOCTIMU PEUYOBUH.

.
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3a [OIOMOroi0 OpPraHiB YYTTA i BUMipHOBaJIbHUX IIPU-
JagiB BUABJAIOTL (PisuuHi BiaacTmBoCcTi peuoBumH. o i-
3UYHHUX BJIACTHBOCTEHl PEUOBMH HAaJEXKaTh KOJip, 3alax,
IIPO30picTh, CMaK, TEKYUYiCTb, 3AATHICTh PO3UUHATUCA Y
BOJIl, IPUTATYBATUCA MarHiToM, IPOBOAUTU eJIEKTPUUHUN
CTPYM i Temo. 3HaAOUM BJIACTUBOCTI PEUYOBUH, IX JIETKO
PO3PiBHATH I BUKOPHUCTOBYBAaTH 0€3 IMKOAU IJs CBOTO
3I0POB’SI Ta MOBKiJjJjadA.

PeuoBuHU, 3 AKUX CTBOPIOIOTH Pi3Hi BUPOOU, HABUBAIOThH
marepiaaxamu. HamesHo, To0Oi Bijomi Taki MmaTepiaam: CKJIO,
ryma, AepeBuHa, IjacTMacu 1 iHmri.

Bubuparouu marepianan, HeoOXiTHO 3BasKaTU HA BJIACTH-
BOCTi PEUOBUH, 3 AKUX BOHU CKJIQAAIOThCHA, i IPU3HAUEHHS
BUPOOiB.

CEENECEREY CKinbKy PeYOBUH | MaTepianiB 3ragyeTbCs B HAYKOBI JOBIALLI?
Hassnix.

CEENECEEVZS [ToMipkyi | MOSICHU, YoMy GYTOOJIbHUIA M’a4 HE BUrOTOBNISIIOTb
i3 3anisa 4m ckna.

3) YaBu cuTyauiio: TM 3 gpy3aMuy Ha Kisibka OHIB BMpyWaew y noxig,.
Tobi popy4mnun 3abeanednTn rpyny nocynom. flocyn 3 9koro matepiany
T o6epew? MNMoscHu cBiil BUBIP.

PISNYHI BITACTURBOCTI

HYMOBOCAIIKVBATA ) 17" oCuouy
Tobi 3nadobaamuvcs: MYKOP, KYXOHHA Cijib, KPOXMaJib, BOJA,
OiryJxka akTHBOBAaHOI'O BYTiJLIsA, COHAIIMHMKOBA OJIisd, 3aJi3HUN

IBAX, IIJJaCTMAacoBa CKpPiNKa, MipHa CKJAHKA, MipHa JOXKeuKa,
MAarHir.

Jorpumyiica nmpaBuJ 0e3MeKH IiJ 4ac BUKOHAHHS TOCJIi-
IKeHHSA IPUPOIU B KJIACI.

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHH Ve

({olo/ a1 PosrisaHp KoIip, 3’dcyl 3amax i 6Jmck BuUgaHuX TOOL
Tig i peuoBuH. UM € cepen HUX IIPO30OPi?

' 4?,
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IIo uepsi migHecH Mar”HiT 10 3aJIi3HOTO IBAXA 1 IJIACT-
MmacoBoil ckpinku. IIlo crioctrepiraem? IlepeBip, Yu MPUTATYIOTh-
cA MarHiTOM iHIIIi BUaHi BUNTEJIbKOIO/BUUTEJIEM Tijia 11 pe4OBU-
HU. 3allUIly, 1110 BJAJIOCS BUABUTH.

P4 IMocaigy po3UMHHICTE IIYKPY, KYXOHHOI COJIi Ta KPOX-
MaJIio y BoAi. Bigmipaii 1 Hanuil y TpU CKJIAHKU BOAY KiMHaTHOIL
TemMnepatypu o6’emoM 1o 50 M. Y mepIry CKJIAHKY HOMicTH
yKop (OAHY MipHY JIO}KEUKY), Y APYTY — KYXOHHY CijJb (OZHY
MipHY JIOMKEUKY), V¥ TPETI0 — KPOXMAaJIb (OAHY MipHY JIOKEUKY).
PeTesibHO po3miniaii BMiCT KOKHOIL CKJIAHKMN.

g 3amucy pesyJabTaTiB y 30IIUTI BUKOPUCTOBYHM TakKy

Ta0JUITIO:
dizuuni eracmueocmi
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Ha migcrasi ogep:kaHuX pes3yJabTaTiB HOCIiMIKeHHA 00’ egHAN
Tijla 11 pEUOBUHU B I'PYIIH 3a CIIJIbHUMU (PiSUUHUMU BJIACTHUBOC-
TAMU.

JOCNIANNN N OISHANNCSH

HocmigykeHi Tima ¥ peyoBMHM MaJM CILJIBHI ¥ BigMiHHI
(isuuHi BaacTuBocTi. IxX OyJi0 BUABIEHO 3a JOIIOMOTOI0 METOIY
CIIOCTepesKeHHsS Ta eKCIIEpUMEHTY.

N
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(Eé~ MEZIAMOLLYK

3’scyii, AKi pevYoBMHUM HAWYAaCTiIlle BUKOPUCTOBYIOTH [IJIA
npurotyBaHHA 1:Ki. Ckiagm mepesik (PisMUYHUX BJIACTUBOCTEN
KOXKHO1 3 peuoBuH. HaBenu mpurjaanu cTpaB, Y IPUTOTYBaHHI
SIKUX ITi PEYOBUHU BUKOPUCTOBYIOThD.

Odopm pesyabTaTH CBOTO MONIIYKY y BHUIVIALL Jemoyka,
MIPOAEMOHCTPYH HOT0 ONHOKJIACHUKAM I OJHOKJIACHUILAM.

¥V IOBCAKIEHHOMY KHUTTi M1 MAa€EMO CITpa-
MAPAJ MOPAJ BY 3 pisHoMaHiTHMMU pedoBuHamu. Cepen
HUX € TaKi, II[0 BUMAaramThb 0COOJITBO 00epesK-
HOT'O IIOBOJKeHHSA, 00 CTAHOBJIATH HeOe3MeKy
JUJIS JOBKIJIJIA 1 3IOPOB’ S JTIOSUHMA.
Ha nmakoBaHHiI He0e3MeYHUX PEUYOBUH PO3MIIIYIOTH TaKi
3acTepesKHi 3HaAKMU:

O6epexHo! OTpyWiHi BnbyxoHebe3neyHi Jlerko3ammMmucTi
laki pevyoBUHU pevyoBMHU peyoBMHN BOrHeHeObes3neyHi
pevYoBUHN

Heb6esneuni peuyoBuHN MicTAThECA B OaraThbox 3acobax s
IpUOMpPaHHA, BUIAAJEHHS NJIAM, IIPAaHHS, OUUIIEHHS TPYO,
dapobysauusa. IIpaiooun 3 HUMK, He00OXiTHO BUKOPUCTOBYBa-
TH 3aXMCHI MacKM i OKYJAPH, a IMIKipy PYK 3aXUITaTHA I'yMO-
BUMH PYKaBUYKaMU.

TOBI 40 GHATU

1. Hassn pevyoBMHy 0e3 3anaxy, PO34YMHHI Y BOAI PEYOBUHN,
¢i3nyHi BNIaCTUBOCTI PE4YOBUH.



2. Haenu npuknagu pisHUX Tis, BUrOTOBIEHUX 3 OOHIEI PEYOBUHN.
3. Poskaxun, wo To6i BiAOMO NPO BUKOPUCTAHHS PEYOBUH i MaTepianis.

4. Cknagn cxemy «MisnyHi BNAacCTMBOCTI Tin i pe4yoBMH» i PO3NOBiAb
npo Te, HaBillo X BMBYATW.

5. ToMipkyn i nosscHM: 4Yoro B A0BKiNNi Ginblle — TiN 4N PEYHOBUH.
LJob6epu npuknagw, Lo NiaTBepaXxyoTb TBOKO BiANOBiOb.

6. “ [isHancsa, 3 gakmx MaTtepianiB BUroTOBASAIOTb  Befocunenn.
¢ki BNaCTMBOCTI LMX MaTepianis 3yMOBU/N X BUKOPUCTAHHA 1S BU-
rOTOBJIEHHS BENOCMNERiB?

“RY0MY PEYOBIHN BYBAIOTD TBEPAVMA
PLIK/M, TASYBATAMA. Ml

4.

SN

\U Mpurapai, wo BinOyBaeTbCH 3 BOAOIO MNif, 4ac KUM’ATIHHSA, a Ha L0 BOHA
NepeTBOPKETLCA Nid, Y4ac 3aMmep3aHHS.

2) OsHaromMcsa 3 nepenikom Tin: piyka, 3aniaHui Kybuk, ropa, rnicok, Kpu-
XWHa, Mope, MOBITPS, 3asi3Ha ciTka, AumM. 3anponoHyh i BUkopucTamn
sakomora GinbLue 03HaK Ans 06’eAHaHHS Tin'y pPisHi rpynu.

0 1] TREPAI, PIAKI
gﬁﬂ OCMTM N TA3YBATI PEYOBKHU

I[humyiflca NMpaBuJ 0e3NMeKH IIiJf Yac BUKOHAHHS JTOCJi-
IKeHHS IIPUPOIU B KJIACi.

Tobi 3nadobsamubes: BOga, ABi IJIaCTMAaCOBi HJIAIIKY MiCTKic-
TIO ITiB JIiTpa 3 HAKPUBKaMH.

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHS

({olol 1" Posrisas maaoHOK 21 Ha c. 49 i 3’scyil, ogHAKOBY
uyu pisuHy popmy Habysia Boga B 300paskeHux mocyamHax. OmgHa-
KOBUM UM PidHUM 00’€M BOAU B KOYKHIN TocyauHi?

/
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Man. 21. Boga B Pi3HUX MipHUX MOCYANHAX

Posruiaas mamoHOK 22 1 3’dAcyli, OJJHAKOBA YU DizHa
¢dopMa rpyAouoK IYKPY B ycCix mocyamHax. BisyajabHO Bu3HAaU,
OMHAKOBUI UM PiBHUY 00’ €M I'PYA0UOK ITYKPY B KOMKHIN ITOCY M Hi.
Yu sminmiaca ¢gopMa rpyaodyoK 3aJie’KHO BiJl (hpopMu IIOCYAUHU,
y AKY ix momicTuam?

| “-'—'“;
1
\
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Man. 22. PY[O4KYM LYKPY B Pi3HMX NOCYAMHAxX

Cnpob6yii CTUCHYTHU TPYJOUYKY IYKPY ABOMa IaJbIA-
mu. Yu BIasoca CTUCHYTU IPYLOUKY IYKPY?

Bispmu nBi niactmacoBi nmiadmiu. llepmry HanmoBHH
Bomoio. OOuUABI MAANIKM 3aKpuili repMerudyHo. Temep mepIiia
IJISINKA HallOBHEHA PiAWMHOIO, a Ipyra — rasaMu, 3 SKHX CKJa-
naeTbesa moBiTps. CTHUCHM ABOMA HaJBIIAMU CIIOUATKY IIEPIITY,
a TOTiM Apyry maAmiy. Ky i3 MISIIOK yaaJjJocs CTUCHYTU?
Ak sminmmaca ¢opma CTHCHYTOI NAANIKU IIiCJASA IPUINIMHEHHS Ve
CTUCKAHHA?

PesyabTaTu criocTepeskeHb 3aUCYH 10 30ITHTA.

49
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JOCNIAVUNN N OISHANNCSH

Boga mabysae opmu mocysuHu, B Ky Haauta. O6’eM Boau
He 3MiHIOETBCS.
VY pisHuUX mocyauHAaX I'PyAOUYKH IIYKPY 30epiraimoTs i popmy,
/ iob’em.
ITosiTpsa mabysae popMu IIAMIKYT, Y AKil micTuThesa. Ha Big-
MiHY Bif IIyKpYy i BOAM, IIOBIiTPA MOKHA JIeTKO cTucHyTH. Ilicasa
MIPUNIMHEHHS CTUCHEHHS ra3yBaTe IOBiTps Ha0yBae monepeaHboil

dopmu.

3 ) 9ki MeToau BUKOPUCTaHI B AOCIAXKEHHI?

4) Po3rngHb manioHoK. BncnoBm npunylieHHs, Npo 9Ky PevyoBUHY PO3-
MOBNSOTL AiTv. Onpauion HaCcTynHy HaykKoBY AOBIAKY W NEPEBIP CBOE

MPUNYLLEHHS.
Mpo3opa,
BUSIBNSAE TEKYHICTb
. b BH
Pina, oxe Gy
He Mae 3anaxy Y
rasyBaTolo

byBae

TBEPOOIO
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l} Cknag v arperarthi
CTaHWN PevYOBUH

Y mIoiiHO BUKOHAHHX TO00I0 AOCTiZax Boja, IOBIiTPA
i myKop nmepe0yBaJjiu B pisHUX arperaTHUX CTaHAX: PiIKOMY,
ras3omnogioHoOMYy, TBEPAOMY.

YacTuHKH, 1[0 YTBOPIOIOTH PEUOBUHY, IIepeOyBalOTh V Hil
Ha IIeBHUX BiJCTaHSIX OJHAa Bix ogHOoI. Bin BesmunHu BigcTraHi
Mi)K YaCTHHKAMU 3aJIeXKUTL arperaTHUH CTAH PEUYOBUHU.
ManroHoK 23 JommoMosKe ToOi 3po3yMiTH, AK caMme.

HAVKOBA OOBIOKA

- YacTuHkun, 3 GKnx
CKnagaeTbcsd Boaa
Man. 23. Boga B pi3HUX arperaTtHMX CTaHax:
1 — pigkomy; 2 — TBepaoMy; 3 — rasonoaiGHomy

PosrnaHb manioHok 23 Ta 3po6u BUCHOBOK, Y SIKOMY arpe-
raTHOMy CTaHi BiACTaHb MiX YaCTUHKaMW BOOMV Hamnbinblia, a B 9KOMYy —
HariMeHwa. TBiin BUCHOBOK i OyAe MOSICHEHHAM BACTMBOCTEN BOAM B PiSHUX
arperaTtHmx ctTaHax.

YacTuHKY, 3 AKUX CKJIAJAIOTHCA PEUYOBUHU, PYXAIOTHCH.
IIlo GinpIra BigcTaHh MisK YaCTUHKAMU, 1M BiJIbHiIIIE pyxa-
THUCH.

Y TBepaomMy arperaTHOMY CTaHi YaCTUHKU PEYOBUHU PO3-
TaIlOBaHi NIiJIBHO 1 He MOMKYTh BILJIBHO HepeMillyBaTHCS.
Ockr yomy Tija, IO CKJIAZAIOTHCA i3 TBEPAUX PEUYOBUH,
30epiraioTh hopmy it 06’eM. Y TBEpAOMY arperaTHOMy CTaHi
3a KiMHATHOI TeMIlepaTypu nepe0dyBaioTh 3aJIi30, aJIIOMiHi,
rpadiT, KyXOHHA CiJib, KPOXMAaJib, I[YKOP Ta O6araTo iHIIIX
PEUYOBUH.

‘Tﬂ\l
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Y pigkoMy arperaTHOMY CTaHi BiJicTaHi MijK yacTHHKaMU
peuoBUHU 0iJIbIIi, Hi’K Y TBEPAUX PEUYOBUH, aJie MEHIIIi, HiK
y ragyBaTux. YacTUHKU PiIVHU MOXKYTh BiJbHO IIepeMinry-
BaTHCh O4HA BigjHOCHO oxHOI. CamMe TOMY PiAMHU JIETKO IIe-
peauTu 3 ogHiel eMHOCTI B iHIITY. ¥ piAKOMy arperaTHoOMy
CTaHi 3a KiMHATHOI TeMIIepaTypu IIepedyBae COHAIIIHNKOBA
0JIifg, 0EH3MH — CYMIiIll PiIKMX PEUOBUH Ta iHIIIi.

¥ rasomnogioHOMY arperaTHOMY CTaHi BifcTaHi Mix udac-
THHKaMJ PEYOBUHU B THUCAYL pasdiB OiabIi, HiMK y piaxoMy.
TomMy pedoBHMHHU B ras3omnofi0HOMY arperaTHOMy CTaHi 3a-
MUMaOTh BeCch 00’€éM MOCYAWHU, ¥ AKY ix momicruau. 'asu
JIETKO CTHUCHYTHU. ¥ Tras3omofiOHOMY arperaTHoOMy CTaHi 3a
KiMHATHOI TeMIepaTypu nepedyBaioTh KICEeHb, HEOOXiqHMIT
IJIsI IUXaHHS, TeJill, AKUM HAallOBHIOIOTH IIOBiTPAHI KYJIbKH,
MeTaH, IO CHAJIOITh Y Ira3oBi miuTi (man. 24), Ta iHIri.

i
[
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Boa

| | | .
l ‘ MertaH y cknagi npupoaHoro rasy

Man. 24. [a3u 1a iX BAKOPUCTaHHS

YaBuTu BificTaHl MisK YaCTMHKaMHU Ta IXHIN pyx
Yy peuoBUHAX, IO IIepedyBaloTh y Pi3HUX arperar-
HUX CTaHaX, JOIIOMOJKe Bi/leo 3a IIOCUJIaHHAM:

https://cutt.ly/RIdhYNG

CEENEGEEPZ2S Cknaay ABa 3annTaHHSA 00 TEKCTY HaykOBOI OOBiOKM, NOCTaB

X OOHOK/aCHUKaM M OOHOKIACHULSM.

A
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WO BIABYBAETbHCS
I3 YACTUHKAMA
BAPBHNKA Y BOJI

HYMO JOCNIAMXYBATU

Jorpumyiica nmpaBuJ 0e3NMeKHU IIiJ Yac BUKOHAHHSA TOCJIi-
IsKeHHS IIPUPOIU B KJIACI.

Tobi zHadobiambes: PiAKUIA XapuoBUiI OapBHUK, IIiIIeTKa,
CKJITHKA 3 BOJOIO.

IlocaimoBHIiCTh BUKOHAHHSA JOCIIIKEHHS

(ool V CKIAHKY 3 BOJOIO AoJall KijJbKa Kpallejb pigxoro
XapuoBOTro 0APBHUKA, CKOPUCTABIINCH IIiIIETKOIO.

{0 ¢28 Crocrepiraii ympogoB:K KiJIbKOX XBUJINH 34 SBUIIIAMHU,
1110 BigOyBatoTheA Y CKIAAHITL (ma.t. 25).

Onumiu pe3yJibTaTH CIIOCTEPEesKeHHA.
i

I‘I} 1 3

& I

Jn ;

YacTunHkn Bogun

l YacTnHkun
' OapBHMKa

Man. 25. 3miwyBaHHA 6apBHMKA 3 BOAOIO:
intocTpauia gocnigy (1) i cxema (2)

JOCNIAVNN 1 JISHANNCSH

3 yacoM Bojia Y CKJIAHIIL Ha0yJ1a KOJILOPY OapBHUKA.

7

IloacHeHHA cHocTepesKyBaHUX ABUII IIPOUUTAll y HaAyKOBIU
JOBimIIi.

L 53 %
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HAVKOBA JIOBIAKA ) /M= TR Ot

Bukonanuii mociin miaTBepAuMB, IO YACTHHKH, 3 SIKUX
YTBOPEHiI pPeYoBMHU, IIOCTIAHO PYyXalOThCA. 3aBAAKHU PYXY
YaCTUHKU OJHi€l PEUOBUHMU IIOIINPIOIOTHCA MiK YaCTHHKA-
mu iHmoi. Take sBuIle Ha3WBAIOTH TUQPY3id.

Hudysiero MosACHIOITHCA BITUYTTA IIaxoIIiB i2Ki, apomar
napdymiB, ocBisKyBauiB nmoBiTps. HalmBupgiie pyxamoTbes
YaCcTUHKU radyBaTHUX PEUOBHH, 00 BiJcTaHi MiK HUMU BeJl-
Ki, a 3B aA3KHu — caabki. Ock yoMmy apoMaT nappyMiB 4yTH Ha
Bigcrami.

fABume nugysii Binbysaerhea B npupoxdi (man. 26). Ha-
IpUKJIaZL, apoMaT KBITOK HOINNPIOETHCS B IOBITPI Ta HpU-
Ba0JIf0€ KOMax-3anuiaioBauiB (xa. 26, 1). CKyHC BUIIOPCKYE
PEUYOBUHY 3 HEIIPUEMHMM 3aIaXO0M, 10 BiIJIAKY€E TBAPUH, AKi
MMOJIIOIOTH Ha HBbOTO (Mmau. 26, 2). iKutenbKka MOpPiB Kapaka-
THUILA Y Pasi 3arpo3u BUIIOPCKYE TEMHY PiAUHY, AKa 3aBAAKHI
I1(dy3il MBUAKO IOIMNPIOETHC Y BOAL I oIIoMarae TBapmuHi
cxoBartucs (maa. 26, 3).

Marn. ?6. Mpviknanv Angysii B NpypoA;

Hudysia moxxe O6ytu ¥ HebakaHUM ABumleM. Hamnpu-
KJaJ, SIKII0 BUKUAHI ra3ym aBTOMOOLIIB i migmpueMcTB II0-
IINPIOIOTHCA B IOBiTPi, 3a0pyaHIoouu ioro (ma.t. 26, 4).

Hasenw BnacHi npuknagu ssuwa amoyaii.

A
@ MIBHABANIBHNI KANENLOCKON

ATtomnu i MOJIEKYJI € HaliMeHIIIU MU JaCTUHKaMHu, 3 AKHUX

YTBOPIOIOTHCA PEeUYOBUHU. TakK, y IIOCTaBJIeHIN Ha mamepi IIpo-
CTHM OJIiBIIeM KpaIllli aTomiB OijbIlle, HiX B3ipoK Ha HeOi.
3moragky IIpO iCHyBaHHS aTOMiB BUCJIOBJIOBAJMN CTapOJaBHi

/
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mucaunTteai nouan 2000 pokiB Tomy. Uepes masi posamipu aTom
VIPOIOBK 6araTboX CTOJIITH 3aJIMINABCA 3aTrafK0I0. 3 PO3BUTKOM
HayK i mpmaagiB 0yJ0 eKcIepuMeHTAaJbHO JOBeIeHO iCHyBaHHSA
aTOMiB.

Crosyuarmounch MiskK co0010, aTOMH YTBOPIOIOTH iHIII YacTUH-
KU, HAITPUKJAJ MOJEeKyJu. Barato peuoBuH CKJAaJalOThCA caMe
3 MOJIEKYJI, HaIlpUKJaJa: BoJa, KICeHb, caxaposa.

7 HOTATHUK JOMTMBIX | GMOGTEPEXVBIX

3 IomaTKOBHUX J:Kepes iHgopMallili gisHaWcA Ipo IIOXO-
IKeHH 1 3BHaUeHHs CJ0Ba «aTOM» . SaIIUIIIN 10Tr0 B HOTATHUK.

TOBI 40 GHATU

1. HasBm o/1Hy pe4yoBuUHy B ra3onofibHOMyY CTaHi, ABi — Yy piAKOMYy CTaHi,
Tpy — y TBEPAOMY CTaHi (3a KiMHaATHOI TEMnepaTypm).

2. 9K Bigpi3HAIOTLCA PYXIMBICTb YACTUMHOK PEYOBWUHW i BiACTaHi MiX HUMU
Y pi3HMX arperaTHux ctaHax?

3. 3anoeHu Tabnuuo iHpopmMaujeto, 9Koi Opakye.

Tino (npupoodne Peuwoeuna, 3 akoi | Azpezamnuil
YU pYKomeopHe) cknadaemuvca mino | CmaH pevo6uHu

KRyxonna cinw

Poca

Anwominiesa n0xicKa

CHixcunKa

Iloniemuanenosuil naxkem

4. CnporHo3yn, «akKi 3MiHM BigOyaoyTbCs, $KWO B YallKky i3 Yaem
JOSNEW MOJIOKO. Y AOMALLHIX YMOBax ekCnepuMeHTaslbHO MepeBip
CcBO€E nepenbadyeHHs. Ak Ha3MBaETLCS ABULLIE, SIKe criocTepiraTumMell,
i K MOro nosicHMLW?

5. " CtBOpY Mopeni, aKi A0MOMOXYTb TOOI: a) AOCTYMHO MOSICHUTU /
YYHAM NOYATKOBUX KNACIB BiAMIHHICTb MiX TBEPAUMU, PIAKUMU 1 rady-
BaTUMU peyoBMHaAMK; 6) NpoaeMOHCTPYBaTH siBULLLEe ANDYSil.

D,



m\\“\&\\*<

IS 03HAMOMTIOEMOCS T3 CYMILLAMA
TA CTIOCOBAMA TX PO3ALTERHS "My,

a

(00N

1) PoarngHb konax i3 npegmetie. Ym Bigome TOGI iXHE MPU3HAYEHHS?
P4 Hasegu npuknagw.

o
. | | e

{111}
W

Buasaserbcsa, 3o00paskeHi BupoOuM IIpu3HaueHi abo a4

3MiIllyBaHHs, a00 A PO3AiJIeHHS PEUYOBUH i Tij.

MpO YUCTi pevoBUHMN
HAVKOBA JOBISIKA ) /S eyt

SKIIO peuoBMHA HE MiCTUTh YaCTUHOK iHIITOI peYOBUHMU,
i1 Ha3WBAIOTh YUCTOI0 PEYOBUMHOIO. SIKITO 3MiIIaHO KiJIbKa
PEUYOBUH, TO Ile B)K€ CYMilll pPEUYOBMH.

PeuoBuHU, 110 YTBOPUJIU CYyMiIll, HA3MBalOTh KOMIIOHEH-
tamu. Ha manioaky 27 3MOAeIbOBAaHO YTBOPEHHS CYMIiIlri
BOAM U IIYKPY. Y POSTJIAAHYTIN cyMimii Boma i IIyKOp —
KOMIIOHEHTH CyMiIIri.

Llykop Bonoa Cymiw uykpy 1 Bogu

Man. 27. Cxema yTBOPEHHS CyMillli BOAN N LYKPY

.
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Y mpupoai He icHye abCOJIIOTHO UHCTUX PEUYOBUH, 3aTe
baraTo cymimieii. Hampukiaan, MopchbKa Boga — II€ CYMIIII
BOJIY ¥ pi3HUX coJiei. A IMOBITpA — CyMiIll pisHUX rasiB, OqUH
3 AKUX — KUCeHb. [[o IpUpOAHUX CyMilllell TAaKOK HaJeXKaTh
I'PYHT, Ha()Ta, TPAHIT, MOJIOKO, PPYKTOBi COKH TOIIIO.

IIpuroryBanusa OyIb-AKOI CTPaBU UM HAIOI0 — IIe HE IO
iHIIIe, K BUTOTOBJIEHHA cywMmirmeii. Hampukian, Koam Tu
I’ €I1T Yaii, TO CIIOXKMBAEII CYMIiIll BOAU, ITYKPY i1 PEYOBUH, IIT0
IMIOTPAIUJIN Yy BOAY 3 JINCTKiB Yaio.

CyMmimamMu € OiJbIIicTh XapuyoBUX MPOAYKTIB, AK-OT
HOTYpPT, IeUYNBO, COKMU. Pi3Hi 3ac00M MOBCAKAEHHOIO B} KUTKY
(3y6Ha macTa, IIAMIyHb Ta iHIN) — Texx cyMmimm. Ixmi
KOMIOHEHTH BKal3aHO Ha eTHKeTKax Iux BupobiB. Cymimri
BUTOTOBJISTIOTH i BUKOPUCTOBYIOTh OyIiBeIbHUKI, KOCMETO-
JIOTH, JIIOAM iHIuX mpodeciii (na.u. 28).

R W

|
DpPyKTOBUIA CiK L Monoko

Man. 28. MNpuknaan NPUPOAHUX i BUrOTOBNEHMNX NIOOMHOIO CyMilLeN

CECLECIEREE Cknagn nepenik Cymilllei, HA3Bu AKMX MICTATLCA B HAYKOBIM
noBiaui.

O6roBopiTb, §Ki CyMilli BM BUKOPUCTANN CbOrOAHI 3pPaHKy.

Cknagitb nepenik uyx Cymillen.
nJ4-o-nniy

7
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CMOGCOBN POSAINEHHS

HYMO JOCIIOXYBATH CYMILLE

JoTpumyiiTecss mnpaBui Oe3MeKHM IIiJ 4Yac BUKOHAHHSI
JOCTIMKeHHA MPUPOaU B Kjaci. /locaigkeHHa BUKOHYHTe

/' BTpyHnax.

Bawm 3nadobramuces: Boga, IMiCOK, 3aJi3HI OIIYPKM, KYXOHHA

CiJIb, MaTHIT, ABi IIPO30P1 MOCYANHH, CKJIAHA HaJUUYKa.
IlocaimoBHiCTh BUKOHAHHSA JOCJIiIKeHHSA

HoTpumyounuch IOpaji YUUTEJAbKU/YUUTEId, IIPUTO-
TYUTe TPU CYMIiIIi:

1) Boam 11 micKYy;

2) micKy ¥ 3aJIi3HUX OIIYPOK;

3) KYXOHHOI COJIi 1 BOAM.

PosainiTe BUroTOBIJIEH] CyMiri.

Cyminmr micKky # BoAM HepeMilIaiiTe CKJIASHOI TaJTUYKOIO
i samumiTe mocroATu. Yu pogdunmHuBCA Imicok y Boxi? Ilicis Toro
SAK IIiCOK OIIYCTUTBHCA Ha JHO MOCYAUHM, aKypPaTHO 3JIUNTE BOLY
B iHITy mocyauny (maJg. 29). Un Bpajgocsa pos3giiuTy KOMIIOHEHTH
cyminri?

Bopa

| . L o . .
Man. 29. Po3aineHHs cyMilli BOOM 1 NiCKY BiACTOIOBAHHAM

s posfiJieHHA CyMiIIl HICKYy U 3aJi3HAX OIIYPOK
cKopucTaiiTecsa Margirom. Yu gomomir Marsit pos3giiuTu cymir?
Ax came?

Cywmim KyxoHHOI coJii ¥ Boau mepeMimiaiiTe CKISAHOIO
najanukKoio. Yu posunumiacd ciib y Bogi? CupolbyiiTe oboma pos-
TJISHYTUMU CIIOCO0AMM PO3IiJIUTU CYyMilll KYXOHHOI COJIi i BOJH.
Yu Baajsocsa BaM PO3AiJTHUTH BOAY I KYXOHHY CiJIb?

PesynpraTu gocuaifsKeHHs 3alULIITh Y 30ILIUT, CKOPHUC-
TaBIIIHCH TAOJIHUIIECIO:

g—
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Azpezamnuuii | Azpezamuuii ]
o § Komnonenmu P P Cnoci6
P N . . cman cman .
= cymiwi . . . |po3ldinennsa
S KOMNOHEeHmiag cymiwi

OOCNIANNN 1 OISHANNCSH

CymMmimr Boam ¥ mTiCKy 3rooM CaMOYMHHO PO3IiJIA€ThCA
Ha KoMmIIoOHeHTU. IlicoK onmHAeThCA Ha IHI NOCYAUHM, a BoJa
HaJ HUM. Mar"iT HOomoMir po3giiuTU CyMiIll IMiCKYy ¥ 3aJliBHUX
oIIypoK. Po3aininTu cyMinn KyXOHHOI COJIi ¥ BOAU He BAAJIOCH.

’} GCriocobu po3ginexHHs

cyMilien

Koxuuit KoMnoHeHT cyMimri 30epirae B Hiil cBOi BJacTu-
BocTi. Ix HeoOxinHO 3HATH, 1106 PO3AIIATH CyMilIi pe4oBUH.

Y pmocaimsxkeHHI cyMiml IicKy ¥ BOAM PO3ALJINJIMN CIIOCO-
60oM BigcToroBaHHA. 1Ioro 3acTOCOBYIOTH A PO3AiTeHHS
CyMiIlli piAWHY 11 HEPO3UYMHHOL y Hill peuoBuHUu. [l1a posmi-
JIEHHA TaKUX CyMiIleil 3aCTOCOBYIOTh TaKOK (PLIIbTPYBaHHS
(maan. 30).

HAYKORA J1OBIIKA

—— inbTpaTt

5 MNocyauHa-npwiimay
Man. 30. Po3gineHHs cymilien inbTpyBaHHAM

59 ,./
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Sk moxkaszano Ha maaHKY 30 (c. 59), na1a piabTpyBaHHA
moTpiOHiI (inbTp, Jifika i mocyauHa-ipuiimay. PiabTpym —
Ile HemIiJbHI MOPUCTI MaTepiaau, yepesd AKi IPOCOUYETHCHA
pizuHa, ajie He TPOHUKAIOTh YaCTUHKY TBEPAOT0 KOMIIOHEH-
Ta cyminri. 1A BUroToBseHHA (piabTpiB IpuAATHI mamip,
TKaHWHA, I11ap IIicKy, BaTa.

Hpyry cymint BgaJsoca po3aiinTu, 60 3a1i30 IPUTATYETh-
cA MarHiToM, a IIicoK — Hi.

KyxonHa ciysib He mpuTAryeThca maraiTom. Bona He ocisa
Ha JHO, TOMY III0 PO3UMHUJIACA Y BOAi. AJe IIe He O3HAUAE,
IO CYMiIll BOAM 1 KyXOHHOI COJIi He MOKHa posaiautu. Tpe-
0a cKoOpHCTaTHUCS CIIOCOOOM PO3AiJIeHHs CYyMilllei, 1110 Ha3u-
BalOTh BUNapoBaHHAM. HeoOxigHO MaTH HAarpiBHUHA Ipujaz
i mopensaHOBY Yamiky. A 1me Tpeba 3HATH, III0 BOJA IIiJ yac
HarpiBaHHA JIETKO 3MiHIO€ arperaTHUU CTaH 1 BUIAPOBYETh-
cd i3 cyminri. Ha manroHKY 31 ITOKasaHo ITOYaTOK i pe3yabTaT
PO3AiJIeHHA CyMiIlli BOAU 1 KYXOHHOI COJI1 BUIIapIOBaHHAM.

Cymiw BOgm
M KYXOHHOT coi

=7
Kpuctanm
KYXOHHOI coi

Man. 31. Po3gineHHs cyMmiwli BunapoBaHHAM

PosraanyTi cnocodu po3aijieHHs cCyMilllei 3aCTOCOBYIOTH
Y BUPOOHUYUX ITPOIlECax, a TaKOXK Y IIOBCAKIEHHOMY JKUT-
tTi. HanpukJiaz, mpociooTs O0POIIHO KPi3h CUTO, TOTYIOTH
I:KeMU 1 IMOBUAJIO. SIKIIO T 3aBaplOEll Uyail y makeTukKax,
TO MaTepiaJ, 3 SAKOTr0 BUTOTOBJEHUN ITIaKETHUK, € PLILTPOM.
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CEENER S [oMipkyd, gKka BNacTMBICTb BOAM AA€ 3MOry po3ginatu i
CyMilli 3 iHWMMW pPevyoBMHAMM CrocoOOM BMMAPIOBAHHS.

y e\ Posginenna cyminr (GiabTpyBaHHAM
MAPAJZlL MOPAJ, MOXKHaA BUKOHYBaTHU 0e3 creliaJabHOIo 00Jaj-

Y HaHHA. K caMe — migkake KoJiax.

CupoOyit BUKOpPHCTATH HNPOAEMOHCTPOBaHI Ha KOJIAXKi
MIPUCTOCYBAaHHSA AJIS POSAIIEHHA AKOICh CyMillli (HampukJam,
BOJIU I Kpeuau, MeJIeHOI KaBU I BOOAM).

& noaetb KaTEARO0KON

o xkuTesiB O0araTbox YKpPalHChKUX MICT BOJa HAIXOAUTh
3 piuok [uimnpa, [lecHu # iHmux. I mepI HiK mogaTu BOAy B Oce-
Ji, 11 peTeJbHO OUNIITYIOTHh HA BOJOOUYNCHHUX CTaHI[iAX. CllouaTky
y cIleriaJibHUX 0aceiiHaX BOIY BiZICTOIOIOTh, a IIOTiM (PiIbTPYIOTH
yepes mimfaxi GiapTpu — 1map micKy ToBIMuHO0 1-3 MmeTpn.

Bmoma OaraTto XTo MOZAaTKOBO OYMIIAE€ BOJIOIIPOBIAHY BOIY
3a IOIIOMOT'0I0 ITOOYTOBUX (PiIBTPIiB.

1
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TOBI 40 CGHATU

. HasB¥ o/1Hy 4MCTy pPeYoBUHY, [Bi CyMillli, TPV CMOCOOU PO3MiNEHHS
CyMiLlLen.

. MosACHN, 4ynM YncTa peyoBMHA BiOPISHAETLCA Bi, CYMiLLi.

3. Hassun cymilli, 9Ki TW LWOAHA BUKOPUCTOBYELL. 3a3Hay iXHi KOMMO-
HEeHTHU.

4. Bubepu cymill, Ky MOXHa po3innTy BUNapoBaHHAM: a) BOAU 1 Xxap-
4OBOI coau; 6) uykpy 1 3anidHmx owypok. OBrpyHTy CBin BUGIP.

5. Ha manioHky 32 300paxeHo Lie OAMH Crocid POo3MaiNeHHs CyMmillen.

Momipkyin, €Ki BNacTWUBOCTI ONil N BOAU [AA0Tb 3MOry PO34iNnTH
X CyMiWw 3a O0MNOMOroK OiNMbHOI iKW,

AinnnbHa ninka

1L

Bopa

A g

-

' Man. 32. Cnocib po3aineHHsa cymilli Boau 1 onii 3a 4ONOMOroto
OiNVITbHOT NiKK

6. ﬁ 3moaenton 3abpyaHeHHs Boay y BogoWMI. [N Uboro y CkisiH-
Ky, HarnoBHEHY HarnoJIOBUHY BOAOIO, 4043 KYXOHHY Ciflb (MONOBUHY
YaMHOI NIOXKW) | rpeyvaHy Kpyny (CTOSI0BY NNOXKY). 3anponoHyin cnocid
OYMLLEHHS BOAM N NEPEBIP MOro eKCnepnmMeHTanbHO.

7. Y CKNSIHKY 3 BOAOIO 3aMiCTb LyKPY FOCNOAMHSA MOMWAKOBO gogana
cinb. Wo6 po3ainutn yTBOpPEHY cyMill, BuUpiluMna ckopucTaTucs
nanepoBuM @inbTpoM. K T BBaXaELU, YN BOACTbCS 11 PO3LINNTIY
YTBOPEHY cyMiL? dknii cnocib obepel Tn?

—
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l’%t ‘N BMMIPIOEMO BLACTAHD,

YAC T LUBMAKICTE PYXY TUT Wiy,

1) SkTu posymiew, wo Take pyx?

o) Po3rnsHb konax. 3a 9KMMU 03HaKaMKn MOXXHA BU3HAYNTU, WO 300paKeHi
Tina pyxarTbca?

XapakTepucTuku
MEXaHIMHOr 0 pyXy

Y Hebi J1eTuTh mTax, JOPOrold MYUTL aBTOMOOiIb, roiga-
IOThCS TiIKU JIepes, ize aogmHa. Ili pisHi aBuima o6’emgHye
Te, IO TiJia pyXalThC.

IIpo pyx Tija cBigAUXUTH 3MiHaA 11OT0 PO3TAIIlyBaHHS BiTHOC-
HO iHImMuX Tij. Tarky 3MiHy Ha3WBaIOTh MEXaHIYHUM PyXOM.

IaKosm Mo:kHaA 6aUMTH CJIiA Bif pyXy Tija, AK MOKas3aHO
Ha MaJIIOHKaX KoJaxKy. Buagumy um HeBUIAUMY JIiHiIO, ITO AKil
PYXa€eThCA Tiji0, HA3WBAIOTHh TPAEKTOPi€I0 pyxy Tixa. PeueH-
HA, AKEe T HANUIIEI Y 30IINUTi, — Ie TeXX TPAEKTOPia Ppyxy
PYYKH YU OJIiBILA.

HAVKOBA JIOBIIKA ) Jj

2%/
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1A xapaKTepUCTUKU MeXaHIYHOTO pyXy BKas3yIOThb
ILIAX, yacimBuakicTs. lllagax — e BigcTalnb, AKY J0JIA€ T1J10,
nepebyBaioun B pyci. 3asBuyail ILJISAX BUMipIOIOTh YV KiJjo-
meTpax (KM), merpax (M), caHTUMeTpax (cMm).

Pyx TpuBae meBHUii yac. JIoro BUMipIOIOTh y TOAUMHAX
(ron), xBuamHax (XB), CEKyHIax (c).

3SBUYHUMU IJId TeOe € BUCJIOBU: JiMAK Jemumb 3i uleuo-
Kicmwo mucavy Kiaomempié 3a 200UHY; CYLACHUIL nomse
possusae weudkicmuv 0o 300 Kinomempis 3a 200uHY.

IBuakicTh pyxy — ILIAX, AKUA TiJI0 J0JIA€ 32 OTUHUILIO
yacy. IIIBuaKicTh MOKHA OOUMCINUTH, AKIIO BigoMi HIIISIX
i gac. ITorpiOHO mMIAX, SKWIA IOAOJAJO TiJIO, IOLLINTHA HA
TPUBAJICTh PYyXYy, ToOTO uac. IIIBUAKiICTE pyXy BUMipIOIOTE ¥
Kijlomerpax 3a roguHy (KM/T01), MEeTpax 3a ceKyHnay (m/c).

PosyMiHHA XapaKTEePUCTUK MEeXaHiYHOT0 PYyXY JacThb ToOi
3MOTI'y BHOpPATH HAWKOPOTIIMM HIIAX, SKIITO Tpeba KyIHCh
gicraTucsa SKHaWIIBUAIINE. A Ile — MNOPiBHIOBATU IIIBU/I-
KicTh pyXy Pi3HHUX BHUIIB TPAHCIIOPTY, 100 oOpaTum OAWH
3 HUX JIJIS TIOJOPOIKi.

CEENERENEY HaBeym BNacHi npuknaam MexaHiyHoro pyxy.

&
i@ MISHABABHUIT KAERT,O0CKON

Yu moBoamiocsd TOOI UyTHM BHCJIIIB «IIOB3e, MOB uepernaxa»?
Tak KaXyTh IIPO JIOAUHY, AKa Ay:Ke MOBLIBHO pyXaeThbesa. Mak-
cuMaJjibHa IIBUIKICTh CyXOIIyTHOI uepenaxu 6,1u3bko 700 m/roxa.
A oT XTO IIle HOBiJIbHININ, TO IIe PABJIUK:

BiH pyxaeTbcA 3i IMBUAKICTIO OJM3BKO u
300 m/rox. 'emapa po3BUBa€ IMBUAKICTD

mo 105 km/roxn. Ile HaitiBuAIIIa HazeMHa &
TBapuHa.

[IBuaKiCTHL CIIOPTUBHOTO aBTOMOOiJIA
cranoBuTh 330 kMm/rox. Kocmiunuii Kopa-
0esb PyXaeThCA HABKOJIO 3eMJIi 3i IIBUJI-
KicTio 28 500 kM /ToxI.
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Il'emapp 3a 6 xBuauH npodir 10 500 merpiB. 3a aKuil yac
TaKMWil caMuii ILJISX IOA0JIaE uepemnaxa?

BUMIPIOBAHHS

@ HYMO AOCAIIXKYBATUTL) v ) o AKTEPUCTVIK
BIAGHOIO
MEXAHIUHOT O PYXY

O0epu O0e3meuyHe MicIie A4 I[BOTO TOCTIIKeHHT i BUKOHAN
MOro B II03ayPOYHMH Yac.

Mema docnidxcernns: 3’ ACyBaTH MIBUAKICTh BJIACHOT'O PYXY.

Tobi 3Hadobiamubesa: TPUIASU [OJs BUMIPIOBAaHHS dYacy
U BUMIipIOBaHHA JOBXKUHU.

ITocaimoBHiCTS, BUKOHAHHSA JOCIINKCHHA

ITosnau micre, 3 AKOT0 POSIOUYMHATUMEI PYyXaTUCh.
OxHOUACHO 3 ITIOYATKOM PYXY YBIMKHU IPUJIAM AJIS BUMiplOBaH-
HSA Jacy. 3BUYaiiHoio x0a010 3pobu 50 Kpokis. Ilo 3aBeprieHHi
xonbp0u 3adiKcyil MOKa3HUKY NPUJIaAy AJIs BUMipIOBaHHSA Yacy.
ITosHau KiHels IOMHO IPOKMIEHOTO TO00I0 NIIAXY. Bumipsaii
oro B MeTpax. 3alMIIy Pe3yJbTaTy BUMipIOBAHHS B 30IIIHUT.

({elo) &2 Tlomonaii BuMipAHUEI nuIgxX Olkyuu. CKijIbKH uyacy
3HagoOmMI0CcA? 3auiii Pe3yIbTaT BUMiPIOBAHHSA B 30IIIHT.

O0umean MIBUAKOCTI PYyXy B KOKHOMY BHUIIQAKY.
SIK BimpisHAETBCA IMBUIAKICTL PyxXy Him yac Oiry i xoanbu?

PesynbpraTu mociimxeHHA o)OPM y 30IIUTL Yy BUTVIAALL
TabJIMIIi.

Ileéudxicmo
Cnocib pyx HInax, m Yac, c
pbyxy pyxy, m/c
Xo0ovoa
Bie




OOCNIANNN N DISHANNCS

I BU3HAUEHHS IITBUAKOCTI BJIACHOIO PyXy HEOOXigJHO MaTu

npujaany AJad BUMIpIOBaHHA AOBMKUHU ILJIAXY M yacy, BMiTH

) HUMM KOpPHUCTyBaTUCA. BaKJImBO BMITH BUKOHYBaTH MaTeMa-
tuuHi Aii. [IBuakicTs pyxy mix uac 6iry OisbIia, HisK mig dac
XOIBL0M.

4 . Crkopucraiica pesyJbTaTaMid BUKOHAHO-

MAPAJZ, MOPAJ, TO TOOOIO AOCHIM:KEeHHA Ta 004uCIu cepej-

HIO JOBXKUHY CBOTO KPOKY Wi uyac Xoan0m.

Y I3 1miero meToO0 MpoNAeHUN MIJIAX MOMIIN Ha

K1JIBbKicTh 3p00JieHNX KPOKiB, ToOTO Ha 50.

3HaUM MOBXKUHY CBOTO KPOKY, TH 3MOXKEII IMPUOJIN3HO 00-
YHCJIIOBATHU IILJIAX HABIiTH 0€3 BUMipIOBAJIbHUX IIPUJIAIIB.

IcHyIOTH KPOKOMipM — IPUCTPOI A4 HiAPpaxyHKY KiJIbKOC-

Ti 3po0JeHNX KPOKiB (ma.s. 33). Maiooun KpPpoOKOMip i 3Haroun

CepemHIO TOBXKUHY CBOT'O KPOKY, JIET'KO 00UMCII0BATH IIPOIIe-
HUHT NIJIAX.

~

\_

Kpokomip i3 knincoto Hapy4HWUin rogUHHUK-KPOKOMIpP

kMan. 33. Kpokomipu

MEZIANOLWYK

Bukopucraii goctymHi TOOiI mxepesa imdopmarlii i1 craamu
rabauimio « HarmBuamni nraxu». IIpeserTyi ii ofHOKJIACHUIIAM
1 OMHOKJACHUKAaM.

g—
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ZZZ TOBI 4,0 GHAM

1. HaBeon onvH npuknag MexaHiYHOro pyxy, Has3BW [Ba npunaam
ON1S1 BUMIPIOBAHHS Yacy Ta TPY XapakTEPUCTUKN MEXAHIYHOrO pyxy.

2. Hassu oanHWLj BUMIPIOBAHHS LLAXY, Yacy i LUBUAKOCTI PyXy Tifl.

3. Benocuneguct ponae 11 km wnaxy 3a 30 xBunuvH. JlacTiBka
3a 3 xBMAnHM npositae 3 KM. Y KOro 3 HMUX LUBMOKICTb pyxy OinbLia?

4. CnigomeTpn — npuniagu, Wo BUMIPIOIOTb LUBUAOKICTb PYXy TPAHCNOPT-
HUX 3acobiB. Ha mantoHKy 34 3006paxeHo cnigoMeTpu ABOX aBTOMOOI-
niB. Axkmin aBToMOOGinbL T 06epewl, WoO WBMALLE NOOOAATH BiACTaHb
700 km? MNosicHu cBilh BUOBIP.

Man. 34. CI‘Ii,D,EMeTpI/I

5. ’V B YkpaiHcbkux KapnaTtax posTawoBaHa ropa emb6a (Ffmmoba).
FipCbKONMXHUKN ab0 ripCbKONVXXHULI MigHIMAOTLCA Ha ropy Ha nia-
MoMHMKY 3a 20 XBUNUH, gonatoym npudnmuaHo 3500 M ripCbKOAMXKHOI
Tpacu. Cnyck NMXHUKA YW IMKHULL LLIEIO TPACOO TPUBAE 2 XBUJTMHM.
MopiBHAN LWBUAOKICTb PYXY TiPCbKOMXHMKA ab0 ripCbKOAVKHULI
Ha NigMOMHUKY 1 Nig 4ac CNycKy Ha anxax.




(A _\\\M

)
% “Rilo CPASE, A W0 TIEPELIOZXAE
PYXY TUT "y,
/ 1) MoMmipKyi i ckaxun: YoMy i3 3aCHIXXEHOI ripkM MOXHa 3’ixaT Ha caH4ya-

Tax, a 9KLL0 Ha Hil PO3TaHe CHIr — Hi. KO T HEe MOXeLl BiAnOBICTH,
TO BifiLLlyKai NOsSICHEHHS B pybpuLi «<HaykoBa oosiaka».

HAVKOBA J10BIAKA ) /RIS PRI W

Y npupozi oaHi Tina giroTh Ha iHNIi. BiTep 3my1rye pyxa-
THUCA OIlaJie JIUCTH, FIPChKUU MOTIK PYXa€ThCA caM 1 pyxae
KaMiHIIi, IIT0 BUCTEJAIOTHL MOT0 AHO. ¥ HaBEIEHUX IIPUKJA-
Iax Tija B3a€MOLIiIOTH MisK c000I0.

Y mayi nya nosgscHeHHA B3aEMO/Iil TiJ BUKOPUCTOBYIOTH
MOHATTSA cuyir. CHJI0I0 Ha3WBAKOTh BEJUUYNHY, IO XapaKTe-
pu3ye BILJIMB OJHOTO Tijia Ha iHIe. Po3riiaHbL HA MaJIOHKY
35, AK Ha ramMakK BILJIMBAIOThH ABa PidHUX Tima. JIrtoguHa Mae
OinBIITy Macy IOPiBHAHO 3 KOIIIEHAM, TOMY BOHA 3 OiJbIITIOIO0
CHJIOIO THCHE Ha raMakK, i BiH ryiubIiie mMpoBHcCac.

Man. 35. lia Ha ramak Tin 3 pisHOO0 Macolo

[ SKIIo HaTHUCKAaENT Ha menaJii BeJocHUOena, BAAPAEII IO
M’ A9y, T 3aCTOCOBYEIIT CUITY.

SAKmIo BUIIyCcTUTH 3 PYK ab00 MiAKMHYTH IOTOPU OyIb-
AKUN IpeaMeT, BiH BIIaje Ha 3eMJilo. Take sABHUIIle 3yMOBJIe-
He THUM, IO Ha BCi Tijla Ha HaAIIil IJIaHeTi i€ cujia TAKIHHA
3emri. 11106 mogonaTu Tsa:KiHHEA 3eMJri, TIOTPiOHO pol3irHaTu
Tijo mo mBuakocTi 29 000 kM /roxn.

Ilig miero cunu MolKe 3MiHIOBaTHUCH (popma Tija, AK-OT
3MiHIOETHCA (hopMa IIACTUIIHY U1 TJINHU, SIKIITO0 3 HUX II[OCh
BUTOTOBJISTIOThD.

- 68
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Sl Po3rngaHb Konax. Hassy MasnioHKu, Ha aKuX Mg BaAMBOM CUNU
BiOOYBaA€ETLCH PYX TiJl, @ HA AKNX — 3MiHa dopMuK Tina.

HAVKOBA JIOBIAKA ) /BE-UNNIR P FRTER

Tina matoTh pisHi moBepxHi. Hanpukaam, mOBEepPXHS JIbO-
Iy OiJBII TJIageHbKa, HidK minmanoro 6epera, 110 CKJIaga€ThCA
3 BEJINKOI KiJIbKOCTI mimuuoK. SAKImo e mo micKy, okpe-
Mi HDIIIMMHKY ¥ OigoIBa B3YTTSA B3a€EMOJIIOTH 3 AJOCTATHHOIO
cuioro. Ilix yac pyxy mo sbony € HebesnmeKka MOCAN3HYTHUCH,
00 cujia B3a€MO/II IIiJOIIBY B3YTTS 3 I'JIafeHbKOIO ITIOBEPXHEI0
MeHIIIA.

PosrisauyTi npuKkaany 4OBOAATH, IIT0 Hil Yac PyXy TiJI MixK
IXHIMU ITIOBEPXHAMMU [Ii€ CHJIA TePTH.

IcHyIOTH pidHi cI0CcOOM BHJIMBY HA CHUJIY TePTA. SOLIBIITY-
IOTh CUJIy TEepTA HEPiBHOCTI Ha MOBEPXHi Tija (3amagmHKU,
rop6oukm, mwumu). s 3MeHIIIeHHS CUJIU TepTS BUKOPUC-
TOBYIOTH MacTuJIbHiI marepianu. Ilix wac B3aemopili KoJeca
3 TOPOr0I0 MOBEPXHS B3AEMO/il HEBeJIMKAa, 1[0 TeXX 3MEHIITYE
Teptsa. Mixk KojsilecamMmm aBTOMOOiJIA i MOKPUTTAM Ha CyXik
Tpaci cua TepTd OiabIla, HidK Ha MOKPiii. Ock YoMy aBTOMO-

| 0iJri mo cyxiit Tpaci OesmeuHirre iTyTh 3 61JIBIITOI0 HNIBUAKICTIO,
Hi’K IO MOKpiii. 3aBAAKMN TepPTIO MilOTh rajbMa B aBTOMOOI-

JAX, MMOTATaX.
3MEeHIIIyBaTH TePTs, II0 BUHMKAE il Yac KOHTAKTY TiJI
3 MOBiTPAM i Bomoio, nomomarae odoTiuHa popma Tij (Kosraixc).




CEENEEEEZE 3a 0MOMOrolo TEKCTY AO0BIOKM M KONnaxy MOSICHU, WO A0MNo-
Marae 3MeHLLYyBaTu CUily TepTa 300paxXeHux Tin 3 NoBiTpAM abo BOAOIO.

BMJIUB ®OPMU TINA
HA MOro PYyX

To0i 3nadobiamubcs: TPU OGHAKOBL apKyIIi mamepy.

HYMO JOCHIOXYBATH

JocaiiskeHHA BUKOHYETHCSA B TPYI.

ITocaimoBHICTE BUKOHAHHSA JOCIIIKeHHA

)\l CraBuMo 3anuTanud: «AK ¢opMa ImamepoBoro apKyima
BILJIMBA€E HA IOTO PYX Y MOBITPi?».

[ {ole] 428 DOopMyaI0EMO TillOTe3y: AKINO apKYIIi OZHAKOBOI'O
po3mipy i1 macu, ajie pisHOI ()OpMU BUITYCTUTU 3 PYK Ha OJHAKO-
Bili BUCOTi, TO BOHU JOCATHYTH IIIAJIOIY OJHOYACHO.

[\ elo] ¢l Jlu1sa mepeBipKM IimoTe3y IPOBEAiTh JOCTIiIKeHHs.

3 OgHOTO apKyIla 3po0iTh KYJbKY, APYTHII 3JerKa 3iMHITH,
a TPeTil 3aJININTEe POSTOPHYTUM (Mal. 36).

| Man. 36. épKymi nanepy, NiaroToBneHi o 4OCNIAXEHHS

3 OMHAKOBOI BHCOTU OJHOUYACHO BUIIYCTiTh 3 PYK JOCJIiIKY-
BaHi Tiyna. fIKe mBuAIIe onycTuTheA Ha migygory? Uu nigTeepau-
Jacda rimoresa?

OOCNIANNN N JISHANINCS

l'imoresa He miaTBepamiaca. Take TpamasgeTbCsa i B HaAYII.
Axiro copmysboBaHa rimoresa He HiATBepauaaca, To GopMy-
JIIOIOTH i mepeBipAIOTH iHIMNI rimoresm, 1100 MOACHUTU ABUIIA,
AKi criocTepiraimu.

. 70
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PesysbTaT BUKOHAHOIO JOCJTiAYy OOBiB, IO Ha PyX apKyIIiB
namnepy BoiuBae ixHA popma. HaykoBIi 1e siBuIe mosgCHIOIOTH
TaK: 110 OiJIbINIa IIOBEPXHS B3aeMOXil Tijs, To OijbIma cuia Tep-
Ts1. 30iJBINIeHHA CHUJIN TePTHA CIOBIJIBLHIOE PYX. ¥ MOCIIiIKeHHi
HaHOLJIbITYy MOBEPXHIO B3aEMOJil 3 IMOBITPSIM MaB PO3TOPHYTHI
apkyii. TomMy BiH pyxaBcs MOBiJbHIiIIe, HidK 3iM’ATHII apKyIII
1 mammepoBa KyJIbKa.

SEENEGEERY [lan BignoBiab Ha 3anUTaHHS. $ki 3HAHHS NPO CUMY TEPTS i pyX
BMKOPWUCTAaHI BMHaxXigHMKamMu napawyTta?

4 A BsumMmKy nna minmoxofiB icHye HeOe3eka

nAFAﬂ, noFAﬂ, BIACTU Ta TPaBMYyBaTHCA Ha CIU3BKUX TPO-

Tyapax i crexkkax. I11o6 YHUKHYTH TpaBMY-

BaHHSA, TOTPiIOHO 30i/IBIITUTU CUIY TEPTA MiK

IIiJOMIBOI0 B3YTTS i CIM3BKOIO IIOBEPXHEIO

TpoTyapy. Hanmpukiaa, mocuaT Cau3bKi TPOTYapu Ta CTEK-

KU IIiCKOM, HOCUTH B3YTTs i3 MIOPCTKOIO IifZomnIBoo. AGo npu-
nbaTu i 3aCTOCOBYBATHU JboAOCTYNU (MaAL. 37).

it

kMan. 37. JlbogocTynu Ha NigoLLBi B3yTTH

IMunpnayH i pereabHO 00Mpaii 3MMOBE B3yTTH IJS BJIACHOL
O0e3mneKu it 0e3nmeKu iHmux!




fKe B3yTTA 3 KoJaKy Ha IIOIEepenHill cTopiHIi obeperrr
I Oe3leYHOT0 PYXYy IO CJAM3bKill ITOBEpPXHi Ta HOPaIHII
suariomuM? IloscHu cBiii BuOip.

) (ﬁ Aximo maem irpamKoBuii aBTOMOOLIL Ha JUCTAH-

TEXHO- UiHHOMY KepyBaHHI, TO OCIiaH, IO AKiil 10pO3i BiH

TEKA  Kpaime pyxaerbcs. s nboro 3sMozeston pisui Bapi-

aHTH IOPir i 3ailficHu irpamkoBuii aBTOIpPoOir (paJri).

Bumiproit BimcTami, AKi goimaTume TBOSA aBTiBKa, i uac.

BusHau miBuaKicTh il pyxy Ha KOKHil 1opoai. Ilo aKiit moBepxHi

aBTOMOOib pyxaBcd mBuaie? [losgcuu it oopM y 301TUTI OTPU-
MaHi pe3yJabTaTH.

ZZ5 TOBI 00 GHAMM

1. Haseu oa1H cnocib 36iNbLIEeHHs TepTa, ABa Npukiaan B3aeMogil Tin,
TPy cnocobu 3MEHLLUEHHS TepTS.

2. 9k cuna TepTsa BNAMBAE Ha pyx Tin? HaBeam npuknaan.

3. Yum Hebe3neyHa oxeneamua? Ak yb6esneuntn pyx Jiofaein i MawuvH nig,
yac oxenegmui?

4. TodaHTasdyn, Wo CTAaHETLCYH, AKLIO MiX TilaMM 3HUKHE cuna TepTs.
Bignosigb NpointocTpyn npukiagamMmu.

5. Tlpo ski aBnLLa MOeTbCcs y NpMcniB’ax?

e «5K Ha C/IN3bKE KOHSI 3arHaB, TO PO MiAKOBY 3rafaB».
* «3HaB 6u e Bnaaell — ciHa 6 nigTpycus».

o «Yekari 3umum, 11406 ixaTv CaHbMU».

* «He3masaHwii Bi3 CKpUNunTb, @ 3Ma3aHunii cam OiKNTb>.

6. ’y IMoMipKy i MOACHK, 3 AKOKO METOIO:

a) B3VMKY TPOTyapmu NOCMNaoTb NiCKOM;
0) Nrxi 3MaLLYOTb CreuianbHUM MaCTUITOM;
B) BUKOPUCTOBYIOTb NapaLuyT;

r) yCTaHOBIOKOThb LUMMN HA 3MMOBY r'yMy [/l aBTOMOOINIB.

,-/
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% ‘n 03HAMOMITEHHS
3 TIPOCTVIMA MEXAHT3MAMA MWy,

) €runeTcbki nipamign BioOMi Ha Becb cBiT (Man. 38, 1). Ix 36ynoBaHo
noHad 4 Tucadi pokiB Tomy. Bucorta peskux carae 140 metpis. [3Bi-
Huus Codincekoro cobopy (mas. 38, 2) 3aBBULWKM 76 METPIB NpuKpa-
LIae Hawy CTOAMLIO nMoHag Tpwu cToniTTa. Konm GyayBanu ui nam’saTku,
NiANOMHUMX KpaHiB He B6yn0, BaHTaXXOMNiANOMHNX eNeKTPONPUCTPOIB TEX.
Ak xe ix 6ynysann?

N
Q) \_\\\\\\\}\\§<

a

Maun. 38. IcTopuyHi cnopyan: 1 — ermneTchbki nipamigu;
2 — n3BiHMUSA Codinicbkoro cobopy

HAVKOBA JIOBIAKA / /SIS sp ey

Yacom noBOANTHECA Ha BUPOOHUIITBI UM B ITOOYTi IIepemi-

| myBatu (TigHiMATH ¥ omyckaTy) BaskKi Tima. ITosermyors

mio poboTy mpocti mMexaHizmu. [lo HUX HaJJeXXaTb 010K,
noxXuJna naouUHa, 8aXHCilb.

o6 mimmATHM BaHTa)X Ha IIEBHY BUCOTY, BUKOPHUCTO-
BYIOTh 0JI0K. Ile KoJieco i3 3aryimOMHOIO AJIA MOTY3KHW UM
JaHnora. Moro mpuKpimIooOTh, SK 306paskeHo Ha KOJIaKi.
Ilo BUKOpPHCTAHHS I[HOTO IIPHCTPOIO BAAIOTHCS OyIaiBeJIb-
HUKHU OJd IDigHoMy MaTepiaJyiB uM KOHCTPYKIiii. Tu Tex
MOJKeIll BUKOPHUCTOBYBATH Il IPOCTUH MeXaHidM, 11100 I1e-
peminryBaTu Tijia BuIle abo HUKYe, K II0Ka3aHO Ha KOJIaXKi.

p/
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g monermieHHA IIiANMOMY TiJl BUKOPUCTOBYIOTH IIO-
xuiry niaomuny. Ileit mpocTuii MexaHi8M KOHCTPYIOIOTH 13
JepeB’ SHUX TOIMOK abo JIMCTiB 3 iHIITOro MiIlHOT'O MaTepiauy.
Ix po3MimIyoTs MOXMIIO.

Iloxuny nmaonmiuHy MaB i HAUOOTYKHIINNK y CBITI yKpa-
1HCBKUU TpaHcHOpTHUM JitTak «Mpisa».
¥ 2022 porii fioro 3pyiHyBaJIu POCifichbKi 3arapOHUKU.

CEENERIENE 3 iHpopMauinHnx axepen aidHalicsa Ginblie npo nitak «Mpis».
IHdOopMaUieo Noainncs 3 OAHOKIACHNLAMUN N 0gHOKIACHUKAMMN.
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l} MpoCTi Mexaxiamu:
BaXiNb | KNUH

OsHaiiomMcsa i3 3aCTOCYBAaHHAM BasKeJIiB 3a MaJIOHKaAMU
KOJIaXy.

Tu O6auwui, 1110 BasKiib BUTOTOBJIEHO 3 HMaJUILi (IOIIKH,
JKepauHmM) I omopu. ¥ KOJOASA3HOMY »KYypaBJi OIIOPOIO
€ BUCOKHUM CTOBII, Y TONAAJIII — KPIillJIEHHS 0 3€M.JIi.

Iaa OigHATTS BaHTaKy 3a JOIMOMOTOI0 BasKeJssd IMOTpPio-
HO, 11100 BiZicTaHb BiJ OIIOPH M0 BaHTAXKy OyJia MEHIIIO0, HiMK
JIO TOT'0, XTO MOT0 migHiMae. 3aBAAKMN TaKiii KOHCTPYKIIil Ha
BaHTAaX JiIOTH 3 OiJIBIIIOI0 CHUJIOIO i JIeTKO HigHiMaIoTh Horo.

II106 sermie 6yJi0 IPOHUKHYTHU B Tijla Y BUPOOU 3 METOIO
ix moxiny Ha yacTMHU a00 CKPIiMJIeHHs MisK co00i0, BUKO-
PUCTOBYIOTH KJIUH. Ile 3arocTpeHn 3 0O4HOTO KiHIISA ITMATOK
mepeBa abo merasy. CoKkmpa, Hi’K, KiIHUMK I'Bi3gKa MaioTh
KJIMHOIOAIOHY (hopMy, 3aBAAKM AKill BOHU JIETKO BXOAATDH
B im1e Tijo (Bupiob).

CEENERITENAY Po3rngHb MBI3AOK | KAHUENAPChbKY KHOMKY. AKi 4aCTUHU LmX
BMPOOIB cx0xXi? FAkoi BOHM dopmn? Hagiwo umm yactuHam BMpo6GiB Haganm
Takoi popmMmn?

3a ManloHKaMu Konaxy O3HarMOMTECH i3 npuknagamm KiavHa.
Cknagitb po3noBigp NMpo Moro BUKOPUCTaHHS.

KJ'MH.-—
T S
L
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HYMO OOCJIAXYBATU MPOCTNM MEXAHI3M

Mema docnidxcerHHsa: CKOHCTPYIOBATH 1 BHUIIPOOYBATU OIMH

13 IpoCTUX MeXaHi3MiB.

) Tobi 3Hadobnambcsa: p#epeB’sHa JIiHIAKA TOBMKHUHOIO 25
a6o 30 cMm, miAPYyYHUK, I'YMKa OPAMOKYTHOI (hopmu.

ITocaimoBHiCTS, BUKOHAHHSA JOCIINKEeHHA

Iligcysp mig mippyunuk JiHiky. Ilig BiapHY yacTu-
HY JiHIiAKM TigKJIagu T'yMKY Tak, IM00 BiicTaHb MiK T'YMKOIO
i mizpyunukom craHoBuja 15 cMm. 'yMKa ciryrye omoporo IJIst Jii-
Hittku. HaTucHN Ha MigHATHN KiHelb JiHIiMKY OOJHUM HaJbIleM.
Yu Baajiocd MiJHATY OiAPYUHUK ?

IlepemicTu ryMKy Tak, 1100 BicTaHb BiJ TyMKH A0 IIiJ-
pYyYHUKAa CTaHOBUJIA 5 CM. 3HOBY HATHMCHU HAa IMiAHATUN KiHeIlb
dinitiku. JAKuM € pesyaprar Ail cuam TBOTO HaabIA Terep?
Y AKoMYy BUIIaAKY OYJIO JIeTHIE MiAHATY MiAPYUYHUK ?

[\l ¢l 3 TeKeTy HAYKOBOI JOBiKM Ai3HANCA Ha3BY CKOHCTPY-
MOBaHOT'O TOOOIO ITPOCTOTO MEXaHi3MYy.

CkoHcTpylioBaHMi i3 TYMKHU Ta JIHINKN IPOCTUN MexXaHi3M
gmaTHU migHiMaTh BaHTaX (miapyunuk). Illo Oam:kue rymia
(omopa) mo migpyuyHUKAa, TO Jieriie ioro niguATu. CKOHCTPYIO-
BaHUM BJIACHOPYY ITPOCTUI MeXaHi3M — ITe BaKiJb.

(gﬁz SAKIO Maent KOHCTPYKTOP, IIOMipKy#, AKi IpocTi
TEXHO- wmexaHisMu 3 HbOro MOXKHAa 3poouTu. IloBmpasisiics
TEKA B IX CTBOpEHHI.

" HOTATHUK AOMUTAVMBIX | CMOCTEPEXNBIX

¢

3’dcyin, gKi NpoCcTi MexaHiaMu € B Tebe BOOMa, AN HYOro BOHU MNpwu-

3HayeHi.
3anuLum ix HA3BKM B HOTATHUKY, a 3a GakaHHAM 3amarnion.

’—/f
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MEAIAMOLWYK

dopremni ocHaMIyBaJU PISHUMU IIPOCTUMMN MeXaHiZMaMWu.
3 IomaTKOBUX :Kepes nmisdHaiica mnpo icropiro Kam’sHers-
IToginbebkoi, Binropoxa-IlHicTpoBechbKOl (oprenb. 3’sdAcyit, AKi
IPOCTi MexXaHi3MU BUKOPUCTOBYBAJU B HUX OJA 3aXUCTY BifA
HanagHuKiB. Iloginmca sgobyToro iH(popMAallieo 3 OTHOKJIACHU-
IISAMU 11 OJHOKJIACHUKAMMU.

)

JZE TOBI 10 GHAMM

1. HaBeawn oanH npuknag 3aCcToCyBaHHS KNMHA, ABa — MOXUOI MAOLLN-
HU, TP — BaXens.

2. [lei 3 9kOI0 METOI 3aCTOCOBYIOTb MPOCTi MEXaHI3MUN?

3. 3anoBHu TabAMUlo, pPO3rngHyBlUKM 300paxeHi Bupobu. Lo akmx
NPOCTUX MEXaAHI3MIB BOHWN Hanexatb?

i

Has3ea | Ha3eéa npocmozo |IIpusnavenns| IlIpuxnadu
8upoby MexaHi3my 3acmocy6anna

4. 3acTocyi HabyTi 3HaHHS NPO NPOCTI MexaHiaMu Ta crpobyin nosic-
HUTK, 9K ByayBanuM ervneTcbki nipamian i A3eiHMUILO CodifncbKoro
cobopy (masn. 38, 2, c. 73).

5. ﬁ MomMunynca KapTUHOID XYOO0XHW-
ka KocTtaHTnHa Kpwuxunubkoro «bins
konogassa». OKpiM  4ydoBOI YKpaiH-
CbKOI MPUPOAN Ha Hi € nBa 300pa-
XEHHS OQHOro 3 NPOCTUX MEXaHI3MIB.
A9k Ha3mMBawTb LEN NpPOCTUN Mexa-
Hi3M? Bigwykan Ha kapTuHi ui aBa
300paxeHHs i  pi3Halica  HasBu
NPUCTPOIB.

‘77“}
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1 Mpurapan, sIK Ha3MBalTb BOAY B PI3HUX arperaTtHMX cTaHax. Y sikomy
arperaTHoMy CTaHi BigCTaHb MiX Monekynamm BoAM HalbinbLia,
a B IKOMYy — HanmeHwa?

)
& i 9K T 18 YoTO OCTLAXYBATH
TETIT0BL SBALA Wiy,
Y4

2) Y 9KnX 0OMHULSX BUMIPIOIOTE TeMnepaTtypy? AkuMu npunagamm?

K MEPEAAETBCSH
HYMO JOGCHIOXYBATH TERO

Jorpumyiica nmpaBuJ 0e3MeKH IIiJ 4ac BUKOHAHHSA OCJi-
IKeHHS IPUPOTU B KJIACI.

Tob6i 3nadobambes: TOMiIPHO rapsda Bojia, Yallka, CeKYHIO0-
Mip, MeTaJjieBa JIOJKKA.
ITocaimoBHiCTh BUKOHAHHS JOCIIAKEeHHS

(ool 811" OGeperkHO Bi3bMU B JOJIOHI YAIIIKY 3 IIOMipHO rapAadoio
Bogoo. Um BimuyBaioTh M0JIOHI Temyo ii crinok? HarpiBarorbes
UM OXOJIOMKYIOTHCS JOJIOHI BiJ yamkm?

\{ele] 2" BispMu [0 PyK MeTaJIeBy YalHy JIOMKKY. XOJIOAHIIIA
UM TeIJIilIa BOHA 3a TBOIO HoaoHIO? IIoKaany J0KKY B HAIIKY 3
rapsAaY0I0 BOJOIO i 3aJIMII TaM Ha S CeKYH/I.

HicTanb i3 vamku JoKKy. Tpumatoun ii B pyI1ii, 3’ acyi,
TeILJILIIOI UM XOJIOSHIIIOI cTajia JIOKKA.

SIK mepemaBajioCcs TEIJIO Y TBOEMY AOCJIMKeHHi: BiJl JIOMK-
KN OO0 rapA4ol BOAM UYMW HAaBIaKM; BiJ JI0JIOHI A0 rapsadol
JIOKKHM UM HaBIIAKU?

JOCNIANNN N JISHANNCS

Tenso mepemaBajioch BiJi TEILIIINIOl YaIlKM MO0 HOOJIOHbD,
BiJl rapAY0l BOAM — A0 XOJIOAHOI MeTaJIeBOl JIOKKH, BiJ rapsayoil
JIO}KKHK — JI0 T0JI0HB. ToOTO B yCcix gocaiaxX TemIo mepesaBajioch
Bij OiJIBbIII HATPIiTOrO TijIa 4O MEHIII HAarpiToro.

,--’/‘
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Kopuctytouncb mantoHkoMm 39, npuragante ©n  po3KaxiTb,
SIK MOXHa 3MiHIOBaTK arperaTHi cTaHu Boaun. Aki yMoBU Heooxia-
Hi Ons 3MiHWM arperaTtHuUX CTaHiB BoAM? 3a Ko TeMnepaTtypu
BOA2 MEPETBOPIOETLCA Ha Mg, a 3a 9KOoi — Ha BOASHY napy?
3a noTpebun 3BEPHITLCH 00 HAyKOBOI OOBIAKW MNPO arperatHi
CTaHW PEYOBUHM.

na4-o-nniy

HarpiBaHHs

»

T 1w Boggana\

napa

nip, Bopa

0°C ~20°C 100 °C

<
<

OxonopxeHHsa

Man. 39. 3miHm arperaTtHux CTaHiB BOAMU

P EIVEENRY))  Tennosi seuwa

fABuia, moB’A3aHi 3 HarpiBaHHAM I OXOJOAKEHHIM TiJ,
Ha3WBAaOTh TEIJIOBUMHU ABUIAMMH.

o6 BimOyBasmcsa TemaoBiI siBUINA, IMOTPiOHI mikepesia
remyia. Hanpuriazn, Conie, OararTs, KyXOHHA ILINTA,
obirpiBau Tomio (ma. 40).

o (% MOBOKEHHSA 3 HarpiBHUMHU

R amMu :
w L e ST u (/N ool

Man. 40. Oxepena Tenna

Tina, 300paskeHi Ha CBiTJIMHAX, IIePeAalOTh TEILIO 1HIITITM
TijtaM. 3 §ocBigy ToOi BiJoMO, 110 KOKHE 3 HUX HarpiBaeThCs
mo-pisHomy. Mipy HarpiTocTi TiJl Ha3MBaIOTh TEeMIEPATYPOIO ps
1 BUMipIOIOTh TEPMOMETPAMHU.




Temo, 10 mepegaeTheA Big obirpiBaua, HarpiBae IIOBi-
TPA B KiMHAaTi. 3aBAAKU TeEILTy, IO BJIITKY HAAXOAUTH Bif
Con1is, Ha Oepesi Mopa HarpiBaeThCA IIiCOK, i IOT0 TeMIIepa-
Typa IiABUNIYEThCA. BHOUI ITOBITPA 0X0JIOIXKYETHCA, 1 ITICOK
Bifiae oMy CBO€E TeIls1o. Uepes 11e IIiCOK CTa€ XOJIOAHIIINIM,
TOOTO OXOJIOLKYETHCS.

3i 3MiHOIO TeMmepaTypu MOKe 3MiHIOBATHCH arperar-
HU# cTad peuoBuHU. T00i BiZomMo Impo Tpu arperaTHUX CTaHU
Boau. Sk moxkasaHo Ha MaJOHKRY 39 (c. 79), 1mig yac 3SHUKeH-
Hsa temepaTtypu g0 0 ‘C Boma 3 pifuHM IepeTBOPIOETHCA Ha
Jix, ToOTO 3MiHIOE arperaTHuii CTaH Ha TBEPAUM. 3 IigBU-
meuaam remepatypu 5o 100 °C pigxa Bojga mepeTBOPIOETh-
cda Ha Bogany napy. II1o6 BoagssHa mapa 3HOBY cTaJjia PiAUHOIO,
ii moTPiOHO 0XO0JIOAUTHU A0 KiMHATHOI TeMIIepaTypH.

CrigHa naAMKa, AKYy OicTaau 3 XOJOAWJIbHUKA, BUIA-
€ThCA XOJIOAHIIOM0, Hi}K IIJIacTMacoBa, II10 TeXK TaM CTOdAJa.
Ile aBuIle MOACHIOETHCA TUM, 110 CKJIO KpAaIlle IPOBOAUTH Te-
IJI0 HisK maacTmaca. Halikpaiie IpoBoaATH TEIJIO METAJN.

IToBiTpsa morano mpoBOAUTH Temao. Tomy MIMOKM Ha Bi-
KHaX PoOJIATh HOABIMHMMMY I moTpiiHUMU. IIpoIimapok mosi-
TPA, II0 3aJIUMIAETHCA Mi¥K HUMU, IOTAaHO IIPOBOAUTH TEILIO
BiJl KIMHATHOTI'O IIOBiTPA Ha30BHi.

BsumKy HaIllle TiJIO Bifiae TeIlJio B JOBKiJIIA, 1 HaM cTae
XO0JIOAHO. 30eperTu TeILIOo JIIOAMHI Jomomarae ogar. TBapu-
HaM y IIbOMY AOIOMAaraiTh BOPCUHKM XyTpa # IIip’iH, MixK
AKUMU MicTUThCA MOBiTpA (man. 41).

Dy

.
LN

Man. 41. XyTpo i nip’a TBapnH — npupogHa Tennoidonsuis

—

PosraaryTi mpukaagm 03HaMOMJIOIOTH 31 cmocobamMu
3MEHIIIeHHS BTPAT TeIJia, TOOTO 3 TEeIJI0i30AIi€I0.
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CEENEREENE Lo ana Te6e 6yno HOBMM, HECNOAIBAHUM | KOPMCHUM Y HAYKO-
BilA OOBIOLLI?
CEENEREEPZS Po3rngHb Konax i3 306paxeHb BUPO6iB, BUKOPUCTAHHS SKMX

rnoB’A3aHe 3 TenIoBUMU aBuLIaMKn. Aki 4acTMHK BMpoOiB AobOpe nNpoBoasATb
Tenno, a ki — noraHo? Yum BigomMo T00i, 3 AKX MaTepianiB iXx BArOTOBNEHO?

HYMO AOCTIIKYEATH |/ 7K TERVIO BTTEAS

JHoTpumyiica mmpaBHJI an ni,u@nkonanna JOCJIi-
\ &

JKeHHs MPUPOIM B KIaci.

Tobi 3nadobramubcsa: cTeaprHOBA CBiUKa, 3alaJbHUYKA abo
CipHUKU, KyOMKU JIbOIY, OBl CKIAHKH, IBA IaKeTUKU Yai0, BOJA.

ITocaimoBHICTH BUKOHAHHSA JOCIIIKEeHH

Cmocrepiraii 3a cBiUuKOI0, IO TOPUTh. 3BEPHHU yBary,
AK I gi€ro Temsia Bif moiym’ s IJIAaBUTHCS CTeAPUH — PEeUYOBUHA,
3 AKO0I BUTOTOBJIeHA cBiuka. Im(opmairiro mpo sMiny arperaTHoro
CTaHy CTeapuHy 3aIIUINU B 30IIUT.

\(olo] 2 BisemMu B mosoHI0 KyOuk Jboxy. Illo BimuyBaermn?
IIpo ake aBuile cBiguaTh TBOI BiguyTTa?

HanoBHU OfHY CKJIAHKY XOJIOLHOIO BOJOIO, 1HIOTYy —
rapAadolo. B KOXXHY CKJIAHKY IIOMICTH II0 OJHOMY HaKeTHUKY
yapo. Coocrepiraii, Ak B 000X CKJSHKAX BOoJa 3a0apBJIIOETHCA
Y KOJIip uawp. 3aBOAKH AKOMY ABHUINY? B AKifl CKAAHIL KOJip
BOJY 3MiHUBCS IIIBUAIIIE ?

wim
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JOCAIANNN N OISHANNCS

ITig giero Temia creapuH i Boga (J1i) 3MiHMIM TBEPAUIL arpe-
TaTHUHM CTaH Ha pigkuii. Y rapadiii Boxi mudysis BigdOyiaacs
MIBUAINIE, HiXK y XosoxHiii. OTiKe, MiABUINEHHA TeMIepaTypu
/ 301JIBIITYE IIBUAKICTh PYXY YaCTHUHOK PEUOBMHU.

K PI3HI MATEPIAIN
AYMO AOCNAARVEATWL) o 0g0n5Th TEMNO

Jorpumyiica mpaBuJ 0e3NMeKH IiJ 4Yac BUKOHAHHS TOCJi-
IKEeHHS MPUPOIH B KJaaci.

Coanyit i BUKOHAM JOCIiIKEeHHA, 00 AisHaTuca, AIKuil Ma-
Tepiaa Kpailie IPOBOAUTE TEILIO: IIOPIeJIsHa, MeTaj Y Hamip.

Tob6i 3nadobramuces: Tapsada BOga, TEPMOMETP JIJIS BOIM, IPU-
CTPiNl AJia BUMiIpIOBaHHA 4Yacy, IOPIleJAHOBA UalllKa U MeTaJie-
BUM KYXO0JIb IPUOJIU3HO OJJHAKOBOl MiCTKOCTi, IamepoBa EMHICTD
IJIA rapAYnX HAMOIB.

IlocaimoBHIiCTh BUKOHAHHA HOCIIiIKEeHHS

\{olo a1 Bumipsii TemiepaTypy rapsadyol BOAY # 3aIIMINU OTPHU-
MaHe 3HAYCeHHS.

ObepesxHO HanMuii rapsavyy BoAy (IpuOJIU3HO OLHAKOBIL
IMOpILii) B y¢i mocyAuHM.

[\ (ele] ¢S Yepes 7 XBUJIMH BUMipsii TeMIIepaTypy BOAU B KOMKHIM
IIOCYAVHi.

(o)l &“08 TlopiBHAN oTpuMaHi 3HaueHHs. B mocyaumHi 3 AKOTO
MaTepiasy BoJa OXOJIOMKYEThCS IMOBiIBbHIiIIIE?

(\{elo]l¢51" 3pobu BUCHOBOK, IKUII MaTepias (ImopieasHa, MeTal,
IaIrip) Kparie IIpoBOIUTH TEIJIO, a AKUI — TipIIe.

JOCNIANNN N OISHANNCSH

CamocTifiHO c(opMyJioii, NOPO IO [Ji3HAJAaCsd/Ii3HaBCS
3aBAAKU JTOCJILIKEHHIO.

g——
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Yomy B Tepmoci TeMIepaTypa HAIlOIB UM CTPaB
TEXHO- EHe 3MiHIOETLCSA IIPOTATOM KiJIbKOX TOSUH?
TEKA CekpeT KpueThes B 0y10Bi

cTiHoK Tepmoca. OcHOBHA . BHyTpIiLLHSA
Horo uactuHa — Iie KoJba 3 IOABiii- - CTiHKa Konbun
HUMU CTIHKaM¥, MK AKNMU BUAAJE- Bakyym
He IMOBiTpA. YTBopeHuil 6e3mMOBIiTPA- 30BHiLLHS

HHUM IIPOCTIp HA3MBAIOThL BAKyyMOM,

- CTiHKa Konbun
1 BiH IIepeIIKoKa€e mepeaadi TeIia.

SAKmIo maerr TepMmoc abo TepMOUAaIlKy, 3’ sACYyi, CKiJIbRI/I\
yacy BOHU 30epiraroTh Hamiyi rapaumM. Tax Tu agisHaelcd,
KoJiu ToOi moTpibHa 6yZe HOBa mopilid okpony. BukopucranHsa
TepMoca JacTh 3MOTY He TaK YacTO KU’ ITUTU BOAY ¥ €KOHO-

\_ MMTH DaTUBO YN eJIeKTPOEeHEPTilo.

a

@ MSHABANBHNA KANERLOCKOR.
S

Hamri pganeki mpeakm He MaJM CIipHUKIB 1 3amaJbHUYOK,
TOK BHJAOOYBaJi BOT'OHb 3a JOIIOMOTOI0 CUJIN TepTA. BoHU Bu-
KOPHUCTOBYBaJN KaMiHIII a0o [aepeB’sHi MaJMUYKy i JOIIEUYKY
i3 sarnmmbsenHAM. loKJagarouu cuiy, JOAWHA oOepraja Iia-
JIUYKY, BCTABUBMIN ii B 3arambyeHHA momieuku (man. 42). Bin
TepTA HmajJudYKa 1 JoIleuKa HarpiBajJucs, i Bil HUX 3aropaBcs
JIeTKO3aMuCTUl MaTepian (cyxuili mox abo ciHo). Bmapsioun
KaMiHb 00 KaMiHb, BUCiKaJIN iCKpH, AKi MOTPAILIAIN Ha JEerKOo-
daiMucTHUi Matepiaa i 3amasaioBanu ioro. Temep Tu 3Hae,
IO TEIJI0O MOXXKe BUHMKHYTH BHACJIiZOK TepTsa. Toik, 3irpitu
XOJIOJHL PYKHU JOIIOMOXKe eHepriliHe MOTUPAHHSA TOJIOHbD.

HobyBaTu BOrOHB IIEPBiCHUM JIIO-
nAam 0yso HempocTo. llepeB’ssHI magmnyka
1 mormieuka MaJii OyTH CyXUMMU, a IITBUL-
Ke iX TepTa ogHA 00 OMHY — TPUBAJIKM.
He KoXHUM KaMeHeM MOXKHa BUKpeca-
T1 icKkpy. Tomy mo0yTuii BOrOHb IIepBic-

Hi Jgrogu mbaiiiuBo obGepirasu, 1100 Bim | Mas. 42. TepsicHi nioau
He 3rac. no0yBaloTb BOrOHb




ITomipKyit, AK yMiHHS mKO0OyBaTU BOTOHBb YILIHUHYJIO Ha\
JKUTTA i moOyT JaBHiX JIIOel.

TOBI 40 CGHATU

1. Haseu oaHe npupogHe mxepeno Tenna, [1sa MaTepianu, Wo NoraHo
NPoOBOAATb TEMJO, TPY WTYYHI OXepena Tenna.

2. Haeeoun npuknagm TenaoBux BuLL. Y aKkOMy HanNpsamKy nig 4ac Tensno-
BUX SIBULL, NeEPedaeTbCa Tenno?

3. Yomy GaTtapei ona onasieHHa MeTaneBi, a He AepeB’sHi Y1 nnacT-
MacoBi?

4. PoarngHb konax. B qkin nocygumHi 3 BOAOID AMDY3iS 4aCTMHOK
akBapenbHoi ¢papbu BigdyBaTMMeTbCs Wwemnawe? MoscHu, BMKopuc-
TOBYIOYM HAYKOBY TEPMIHONOFII0.

AkBapernbHa ¢papba

&

TN T e
| I

N [ NG—

5. lNpouutanm xapakTepucTuku [BOX MaTtepianis. Crasib — T1Bepaui
LWINbHWKA MaTepiasl, BUroTOBJIEHWV Ha OCHOBI 3asi3a. [liHonnact —
TBEPANV HELLIITIbHUI Matepias BUrOTOBJIEHWI i3 M1aCTMacwu, Lo Mic-
TUTb KOMIPKM 3 ra3omM. Fkuin i3 umx martepianis cnig BUKOPUCTATU
ON§ yTenneHHs OyanHKy 1 Yyomy?

6. ﬁ [e noTpibHO BUBICUTM BUNpaHy OiNN3HY, LWO6 BOHA LWBMALIE
BUCOX/a — Mg MPAMUMU COHSAYHMMWU MNPOMEHSMU YU B 3aTiHKY?
[MoscHM cBOIO BiOMOBIAOb.

T N .S
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= % YN BABL 3BYKOBI BALA
Y TIPMPOAIL VI KVTTL STHOAMHA Wiy,

/)

Q) L\\\\W

1) Po3arnsaHb konax. Ha neplumini nornsa, Ha HboMy 300paXxeHi ayXe PisHi

NPpUPoOAHi n pykoTBOPHI Tina. OgHak y HUX € cninbHe. LLLo cninbHOro
6auunw Tm?

HYMO AOCAIIPKYBATA || BUHUKHEHHSE 3BVKY

Jorpum ics mpa vm& i Yac BUKOHAHHSA TOCJIi-
AoKenHs 1 PHPO&& :

Tobi 3nHadobasmucsa: IMIaCTMacOBa UM MeTajieBa JiHillKa JoB-
sxkuHOoI0 30 cM.

IlocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHA
(\(elo ¢ CraBUMO 3aTUTAHHA: AK BUHUKAE 38YK?

[\ (0le] 27 DopMYII0EMO TiIIOTe3y: AKIIO JiHIAKY, 110 mIepedyBae
Yy CTaHi CIIOKO0I0, IPUBECTHU B PyX, TO BUHUKHEe 3ByK. Mu He juIie
mobaunmMo, aJje i IIoYyeMo, II10 JiHifiKa pyXaeThCs.

(\(elo] ¢ TTmacTMacoBy UM MeTAJIEBY JIHINKY HOKJIAAM HA CTiJ
1 3aJIMIII HEPYXOMOIO HA KiJIbKa ceKyHa. Uu Buaae JiHiliKa 3ByK?

85/
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Sminn posmimennsa Jimifiku. IlomoBuny miHifKM
OPUTUCHU JO CTOJY, a 1HIIa YacTUHaA HeXall BiJIbHO HaBUCAE
Haj nigjorow. HaTucHu Ha BiTbHUY KiHeNb JiHINKY U BigIyCcTU
ioro (maxn. 43). Coocrepiraii 3a pyxowm JiHiiku. IIpucayxaiics,
Yy BUHUK 3BYK. Pe3ysbTaTu gOoCiAKeHHsa 3aluIId B 30IIHUT.

Mau. 43. InlocTpauis 4eTBEPTOr0 KPOKY AOCIOKEHHS

LOGAILUNM 11 JIBHAMGSE ©

Hepyxoma JjiHifika 3ByKY He cTBopoe. KoluBauusa JiHINKT
CIPUUYMHNJIO BUHUKHEHHS 3BYKY.

ISPEIEENTIY)) oo seykosi senwa

fBumia, moB’sA3aHi 3 BUHUKHEHHSIM 1 IIONIMPEHHAM
3BYKY, HA3MBAIOTh 3ByKOBUMM SIBUII[AMU.
Ha xomaxi s00paskeHO, IO Tijla UM OKpPeMi uYacTu-
HU Tia pyxawTbcsad (KoamBaloThcA). HKosmMBaHHA CTPY-
| HMA ritapu 3MYIIYIOTh PYXaTUCA YACTUHKM IOBIiTpPs IIO-
Omu3y cebe. BoHmM HazamlTh pPyX IHIIEM YacTHHKAM
MOBiTpPA, a Ti — HacTynHuUM. Taxk BuHUKae 3BYyK. Komawm-
BaHHSA Tijla YM OKpPEMOi HOoro yacTMHU MOKe OyTH He3Ha-
YHUM i IIBUAKOILJIMHHUM, ajieé IIbOTO IIiJIKOM JOCTATHBO,
o0 3arpaB MY3UUYHUH iHCTPYMEHT, 3aJ3BOHUB JI3BOHUK,
BimOyJsiach po3MoBa.
3BYKOBi sABUIIa MOIIMPEHi B Impupojai. Ajie He Bci 3By-
KU JIOIMHA MOXKe uyTh. Byxo 6iabIocTi Jioneit yye 3ByKH,
CTBOPEHi Timamu, 1o KoamBaoThed Big 20 mo 20 000 pasis

- 86
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3a cexkyuny. KomuBauusa moHana 20 000 pasiB 3a ceKyHAY —
Ie BiKe yJIbTPas3ByK, a meHIne 20 pas 3a ceKyHAy — iH(ppa-
3ByK. Taki 3ByKHU iCHYIOTh, ajle MM iX He UyeMoO. 3aTe ix
IoOpe uyIoTh KamkaHu, KUTH, AeJb(pinu, cobakmu, KOTH.

Tino, AKe KOJMBAETHCA, HA3UBAIOTH JAKEPEJIOM 3BYKY.
KosmuBaHHA IOIMMPIOIOTHCA Biil HBOTO B yCiX HaAIpAMKAaX.
YTBOPIOIOTHCA 3BYKOBI XBuii. [y MomesoBaHHA ABUIA
MOIIUPEHHA B3BYKOBUX XBUJb r &7
y TIIOBITPI MOKHA 3aMiHUTH
moBiTpsa Bomoio. IIpmumHOIO
BUHUKHEHHS XBUJIb HA IIOBEPX-
Hi BOAU MOKe OyTH KHUHYTUU
y BoAy KaMiHumk. KamiHumk
y IIOMY BHIAAKYy MOJeJr0€ | Mas. 44. lTownpeHHs XBulb,
IKepeJo B3BYKY, & XBWJi Ha | WO 3’9|BI/IJ'|I/IC‘;I.Ha BOA Big,
BOJIi — 3BYKOBi XBuIi (maJ. 44). - BIYHaHHS KAMIHLS

IcHYIOTH Di3HI AKepesa 8BYKY. IX NOAINAIOTH HA IPH-
ponHi Ta mryuHi. [IpupoaHi mxepesa 3ByKy — BiTep, rpim,
MOPCLKUM mpubiii, ToJ0COBI 3B’A3KM JIIOJEH i TBapuH.
IIlenecT aucTdA, MIyM JIOIINY, CIIB ITaxiB — 3BYKH IIPUPOJI-
HOTO IIOXOIKEHHA. [[BUTYHM MAaIlUH, CTPYHU MY3SUUYHUX
IHCTPYMEHTiB, MOJIOTOK € IPUKJAZaMU INTYUYHUX TKepeJ
3BYKY. TOX I'ypKiT TpakTOopa, MeJIOTIMHUNA 3BYK OaHAYPHU Ta
CTYKiT MOJIOTKA € 3BYKaMU MITYYHOTO MOXO KEeHH.

Ha BigkpuTiii MicieBocTi 3BYK IONINPIOETHCA IIBUAKO.

¥ mapkry um jici — nosinbHIinIe, 60 IOIIMPEHHIO 3BYKY 3a-

BasKalOTh CTOBOYpU, TiJKM I JIUCTKU AepeB. 3BYKOBI XBUJIL
OrMHAaIOTh He3HauHi mepemkonu. Big 3HaUHMX HEePENIKO/I
(ctina, ropa) 3BYK BiIOMBA€THCSA — IIOBEPTAETLCA Hal3aln.
YHaciigok BimOMBaHHS i TOBepHEHHS 3BYKOBOI XBIJII BUHIU-
Kae JyHa (BiIJayHHs).

MNMpvaymai ogHe 3annTaHHA 40 HayKOBOI A0BIOKW. 7

CEENEGEEPZS Cknagn cxemy «[kepena 3ByKy», BUKOPUCTOBYIOYM BRACHI
npuknagn. KoanBaHHA SKMX Tifl 4KM TXHIX YACTUH 3YMOBWIIO BUHUKHEHHS 3BYKY?

L 87 %
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MEAIAMOLWYK

Is momaTtxkoBuUX mskepeJs iH@opmMmalil gisHaMCA IPO BUKOPUC-
TaHHA TBapuHaAMHU U JIIOAWHOIO YJbTPa3BYKIB Ta iH(pPasBYKiB.
Yum KopucHa 3m00yTa iH(popMmalia ajgsa Tebe Ta TBOIX OMHOJIIT-
KiB?

y Yu poBoamnocs To0i BUMHATU Tak, K NOKA3aHO Ha MaJltoHKax konaxy?

Y aknx cuTyauiax i Hagiwo Tpeba 6yno Tak BUNHUTU?

1 2 3

. ') NOWMPEHHSt 3BYKY
HYMO [JOG/IIXKYBATU HA BIZCTAHI

Horpumyicsa Hpaﬁﬁeanexn n@c BUKOHAHHSA TOCJIi-

MKeHHA npnpo aci.

3’”"\
ﬁ = =

~

Tob6i sHadobaamubcs: MOOLIbHUY TeJaedoH, MJIacTIKOBA Ta Me-
TajieBa MOCYAUHU 3 HAKPUBKAaAMU.

ITocaimoBHICTh BUKOHAHHSA JOCIIIKEeHHI

(sl 8E CraBuMO 3alIUTaHHA: YU 3AJeH UMb 2yyHicmbs 6i0 8i0-
cmani 0o mina, w0 € iozo dxcepeaom?

[ {ele] 42 DOpMYIIEMO TiIIoTe3y: AKINO BiALaasaTICA Bi mKepe-
Jia 3BYKY, TO Oy/ie BMEeHITyBaTUCh I'YUHICTh 3BYKY, SIKUI CIPUIi-
Mae€e BYXO.

(oo ¢¢l} VBIMKHU MYy3UKY B TelnedoOHi, 3BepHU yBary Ha I'yd-
HiCTh MY3UUYHUX 3BYKiB.

({olo) ¢ 88 He BuMuKaouy My3uKy B TesedoHi, Bigifiau Big HbOro
CIIepIIly Ha 5 MeTpiB, a IIOTiM IIe Ha 5 MeTpiB. ¥ sSKOMYy pasi
MY3UKa 3BYUUTh I'yUHiIlle, a B AKOMY — THUXimie?
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JOCNIAVNNN 1 JISHANNCSH

3i 30inmbIIeHHAM BiAcTaHi Bim TeamedoHa (AKepesia 3BYKY)
IO ByXa 3BYK BUJAETHCA TUXIIITIM.

’} 3HavYeHHS 3BYKIB Yy MpUpoAi

HAVKOBA JOBIOKA 7 KUTTI MOANHN

TBapyuHU BUKOPUCTOBYIOTH Pi3HI 3BYKU JJId ITOBIAOMJIEH-
HS IIPo Hebe3meKy, MOIIMYKY ITapTHepa, CHiJIKyBaHHA OaThbKiB
i guTwHYAT, BiAIAKYBaHHA BoporiB (magn. 45). BoBKu
3a JOIOMOT'0OI0 BUTTS CIILIKYIOTHCA MisK 0000, CIIOBiII[alOTh
PO BaMHATY HUMM TEPHUTOPiI0 UM BUABJIEHY 3m00ud. PisHi
3BYKHU BHJA€ KauKa, CKJANKAIOUYM KaueHAT A0 IxKi abo morre-
pemkamoun mIpo Hebesmeky. I'puMyua 3mid Ha KiHII XBocTa
Ma€e JYyCOUYKM-OpA3KaJbIlA. Bopylmauu HuMHU, BOHA IIOIIEepe-
JKae, 110 10 Hel pu3nKOBaHO HAOJMIKATUCS.

Man. 45. BUKOPUCTaHHS 3BYKiB TBapMHaMu

JlioguHi 3BYKH [OOIIOMAaralmTh OPi€HTYBaTHCA B HABKO-
JUIIIHBOMY CepeqoBHIILi. 3a0/IyKaBIIN B JIici, iIeMO Ha roJoC
TUX, XTO HAC IITYKAaE.

| He Bci 3ByKU BUKJIMKAIOTh IPUEMHI BiguyTTa i KOpucHi
IJIA CJIYXY, OCOGJMBO ITyM, TYPKiT. IX CTBOPIOIOTH aBTOMO-
Oii, 10 MUYaTh 3 BEJMKOI IIBUAKICTIO, PisHe BUPOOHIUE
obJyiamHaHHsA, BUOyXu. JII01, YHIO MPAII0 CYIIPOBOIKYE IITYM
MaIllMH 1 MexXaHi3MiB, MalOTh KOPUCTYBATUCA HaBYITHUKAMU
1 iHImuMu 3acobaMu, 110 IPUTHUITYIOTH 3BYK. 11100 3meHIIIN-
TH IIyM MOTOPAa, B aBTOMOOiJIAX BCTAHOBJIIOIOTH IVIYITHUKHA.

Iloci Mum poariaganyd NOPUKJIAAMW IOIIUPEHHA 3BYKY
B ITOBiTpi. BoHM mepekonanu Tebde, 10 B MOBIiTPi 3BYK m00pe
IMMOMTUPIOETHCS.




TomMy ¥ My3WUYHHU iHCTPYMEHT TPeMOITy JajeKo UyTu
B KapmaTcbKkux ropax, iHKoam 3 BiiTyHHAM. A yKpaiHCBKi
3aXMCHUKU MOXKYTb Hi3HATHUCA TPO HAOJUIKEHHS BOPOIKOIL
TeXHiKU paHiIie, HiK Mo0auuTu ii.

3BYK J00Ope MOIINPIOEThCA V BOAL i MeTasnax. IIIBuaKicTs
MONIINPEHHSA 3BYKY V BOAL V I’ATh pasiB Oijblla, HidK y IIO-
BiTpi. IlA BiacTuBicTh, BoAU Mae HeaOUsAKe 3HAUEHHS IJIsA
TBapuH BoaouM. Ille miBuallle 3ByK IIOIINPIOETHCA B MeTa-
Jax. Akimo moctykatu mo 6aTapei B OgHill KiMHATI,TO B Cy-
CimHIill 3 HEeI0 Biipasy IIPoOJIyHAE 3BYK. ¥ XYIOKHIX (Ppiapmax
MOKHa MO0AUNTH, K iHZiaHII IPUKJIALAI0Th ByXa 0 PeioK
3ayIidHHUIII a00 M0 3eMHOI ITOBEpXHi, ITO0 paHimie mouyTu
3BYK II0i3/a, 1110 Ha0JMIKAEThCS, UM BOPOIKOI KiHHOTH.

CECHECEEREY [lonoBHY iHDOpMAaLLo HAyKOBOI OOBIOKW BAACHUMU MNpUKa-
0aMun 3BYKIB Y NPUPOAI Ta NOSICHU X 3HAYEHHS.

YacTto ang ssuul, NOB’A3aHMX 3i 3BYKOM, BUKOPUCTOBYIOTb MO-

@@&’;’3 nepenxyBanbHi 3Haku. O3HanmomTecs 3 HUMU. PO WO BOHU
NAN-0-nIY CNoBIiWAaoTb? 3anponoOHYNTE, A€ Ui 3HAKM MOXHA PO3MICTUTH.

o008

@ MIBHABAIBHUIN KANIENO,OCKOM
v

Heb6axkaHuii BIINB 3BYKOBUX SABUII HA JIOAUHY 3MEHIITYIOTh
pisHEMU cmocobamu. J[{OpOKHE MOKPUTTA POOJIATH i3 MIyMOIIO-
IIMHAJIBHUX MaTepialiB. ¥Y3I0BXK HOPIir BUCAIKYIOTh JepeBa i
kymti. IHIIBuakicHI MmaricTpasi Ha TepuTopil HacejleHUX NYHKTIB
BiIMEXKOBYIOTH CIIEIiaJbHIMU MTyMO3aXUCHUMU IITUTAMMU.

To06i BimoMo, 1110 BiAJIYHHS € BiAOMTOIO BiJ IIEPeIIKoau 3BYKO-
BOIO XBmjer. Ochb YoMy Ai€eBUM CIIOCi0 3MEHIIIUTU 3BYK — CTBO-
puUTHU Ha Horo MIIAXY Imepernrkonu. Tomy cTiHu OyaiBesrb podJaATh
TOBCTHUMU, a B 03[00JIEHHI IOMEINTKaHb BUKOPHCTOBYIOTh MaTe-
pianu, 3maTHI DOTJIMHATU 3BYKHU, HAIIPUKJIAJ NIYyMOIIOTJMHAIOUL
magepu. MebOsi ¥ KMAMMM TaKOXK Mo0pe IOTJIMHAIOTh 3BYKWU.
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ITomipKyii, aki Bigomi To6i mpaBuJia MOBEeAiHKY B 1'[06YT1\
Ta TPOMAACHKUX MiCI[AX ITOB’sI3aHi 31 3ByKOBUMU ABUIIAMU.
Bukopucrait 11i npaBuaa i TekcT «IlisHaBajbHOTO KaJjeuso-
CKOIla» Ta CTBOPU MOPAgHUK «SIK ybepertuch BiJ HebarKaHOTO
\ BIUIMBY 3BYKOBUX ABHIN>.

IIlo6 mocuauTU CHPUUHATTA B3BYKY, IiHKOJH

TEXHO- BAAIOTECA IO BUKOPUCTAHHA Mmerad)oHa, pymopa

TEKA UM IPOCTO IPUKJIALAIOTH 4O ByXa J0JIOHIO. AJie OyBae

i Tak, 110 IMOPYLIEHHA CJYXY IIOMITHO YTPYIHIOIOTH

CIIPUIHATTS 3BYKiB, JIIOAHA IepecTac uyTu. Toai MOXKYTH SOIIO-

MOI'TU CIIelliaJIbHO CKOHCTPYMOBaHI IPHUCTPOI — CJIIYXOBIi amapa-
™1 (Mman. 46).

CnyxoBui
anapar

Man. 46. NpncTpoi ons NOKPALLLEHHS CIPUNHATTS 3BYKY

Ty Mo’Kelll BUTOTOBUTH i3 BAaTMAaHYy CaAaMOPOOHHII PYIIOP
1 mepeBipuTHU MOTO Aif0.

TOBI 40O CGHATU

1. HaseBn o/He 3ByKOBE SBULLE, [Ba LUTYYHUX OXKepena 3ByKy, TPV
NPUPOAHI aXepena 3BYyKY.

2. [le yTBOPUTLCS BiAJIyHHS — Y MOJIi YX B KaM’qHili nevepi? Yomy?

3. 9K T BBaXaeL, HaBiLo BMBYATW 3BYKOBI aBMLLAa?

4. PO3KaXXm NPo 3HAYEHHS 3BYKOBUX SIBULLLY NPUPOLI M XUTTI NIOANHN.
5

. OUuiHnM pn3nkK ry4yHoi My3mkm Ons CBOro 340pOB’d i 340POB’A TUX,
XTO nopsa,.

6. ’w fki TBOI ynobneHi 3Bykn? YHYomy BOHM TOGI nopobaloTbea?
LisHarics, wo € oxepenom TBOIX YNOONEHUX 3BYKIiB, i 3anmiun U
iHbopMaLlilo B HOTaTHMK. 3a MOXIMBOCTI 3pobu aygio3anuc
yniobneHnx 3BykiB. lloginuca cBoiMM 3BYKOBUMW BMNOAOOAHHSAMM
3 OAHOKNACHMLUSMMN N OOQHOKNACHUKaMN.
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CRIT/IOBL SBAIA Wil

Pos3rngHb Ha manioHky 47 Tina, wo BUMPOMIHIOWTb CBIiTNO. Bucnosu
NPUMNYLLIEHHS, 3a KO O3Hakolo X ob’egHanu y agi rpynn. Lo ToO6i

BiLOMO NPO CBITNO?
n |

Man. 47. Tina, WO BUMPOMIHIOIOTb CBIT/I0

L

HAVKOBA JOBIGKA ) Jj

fBumia, MmO CympoBOIKYIOThCS IIOSBOIO i IIOIIMIMPEHHIM
CBiTJIOBUX IIPOMEHIB, HA3MBAIOTh CBITJIOBHMM SABUIIAMH.
CsiTyio momomarae 0OauuTH, IO BigOyBaeTbCcA HABKPYTH.
Y TempsaBi npeameru Oyau 0 HeBUAMMI 0e3 cIelliaJbHUX
IPHUCTPOIB.

Ha mamoHKY 47 300pakeHo, AK y Jici COHAIUYHI IpoMeHi
MmpoOmBaIOThCA Kpidh JucTKu AepeB. CBiTiaoBi mpomeni —
e ysaBHI JiHil, y3H0OBK SIKUX IOIINPIOETHCA CBiTJIO. BoHU
3aBXKIU PAMi.

Tina, 1110 BUIIPOMiHIOIOTH CBiTJI0, HA3WBAIOTH /sKepeiaMu
ceiTima. Haii6isbmie ¥ HalisgcKpasillle IIPUPOAHE Kepesio
ceitma — Conme. KpiMm HBOro, HNpUPOAHUMU IKepelaMU
cBiTJIa € OJIMCKaBKa, 30pi, IMOJIIPHE CAMBO, CBITHI TBapuHU,
HaOpUKJIAL KYKH-CBITISAKU, OedKi menysu. PisHobapsHa
BeceJIKa Ha Hebi — IIe TeK CBiTJIOBe sSBUIIE.

g—
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JltoguHa cTBOpUIJIa PiBHOMAHITHI IITYYHI AKepeJia cBiTaA:
JaMIIu, JIOCTPU, JiXTapUKM TOIIO.

CBiTJI0O mOIIUPIOETHCA KPidhb HMPO30Ppi Tija i Marepianam,
HaIIPpUKJaJ CKJIO, IIOBITPA, TOHKMUH JIiZI, TOHKUM I1ap BOOU.
Ane BOHO He TIOIIUPIOETHLCA KPish HENPO30pi Tija i mare-
pianu, HaIIpPUKJaA: OEePeBUHY, IIiJbHI INTOPH, KaJI03i.
IIr0 BIacTuBicTh CBiTJa JIETKO OOCJHIAWUTH, AKIIO YBIMKHe-
HUN eKpaH MOOiJIbHOTO TejiehoHA IIPUKPUTU HEIIPO30PUM
TiJIOM — JOJIOHEIO Y 30IIMTOM.

SAKIO Ha IMJIAXY CBiTJIa IOCTAa€ HETIPO30PE TiJI0, Bil HBOTO
YTBOPIOETHCA TiHb.

Mpuaoymar Ha3By HayKOBOI OOBIAKN.

Y TeMHMin Yac ,oOW BUKOHaM BAOMa JOCHIOKEHHS 0cOOMBOC-
Telr NOoLWKVpPEHHS CBiTNa. YBIMKHM CBITNO B OOHi KiMHATI Ta 31erka npo4nHu
OBepi 0o iHWOoI — HeocBiTNeHOoI. CnocTepiram, 9K y Hi NOLWNPIOETLCS CBITNO.
Onuwn 1 nosicHn nobaveHe.

HYMO AOCAIAXNYBATA | YTBOPEHHS TIHI

HocaimxeHHa BUKOHA yIOMa, KOJIM HA BYJIMIIL CTEMHI€.

Tobi 3nadobiamuvcsa: MPUIIAL OJIS BUMipIOBaHHS HOBXKUHU H
BUPOOM, 300pasKeHi HA KoJarKi.

IlocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHS
\(elo ¢ CraBUMO 3aIUTAHHSA: LK YMBOPIEMbCA MiHb?
L 93 )
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)\ (elo] 028 DOopMYIIEMO TimoTesdy: AKINO Ha IJIAXY CBITJIOBHUX
IIPOMEHIB TPAILJIAETHCA HEIIPO30PeE TiJI0, TO BOHU HEe IPOHUKAIOTH
Kpi3b HbOT'O, 11 yTBOPIOETHCA TiHb.

IlepeBipsiemo rinmore3y eKcnepuMeHTAJIbHO

(¥YBara! Ctiy noBuHEH CcTOATH 0iJId CTiHA.)
Cupsamyit IpoMeHi JiXTapuKa II0BEPX CTOJIY Ha CTiHY.
Yu 3’saBuiiacdA Ha HiHl TiHB?
Posramyit Ha crosni Bady (iHmIui#l Hempo3opuit BuPid)
TaK, 100 BoHa OyJia MiK JiXTapuKOM i CTiHOIO.
Cropamyi#l cBiTJO Bij JixTapuKa Ha Basy Iapajiefb-
HO cTrony. Yu 3’aBuiacsa Ha cTimi TiEs? O0pucu TiHi Taki cami,
AK y Basy UM iHmi?
Buwmipsai Bucory TiHi, a TAaKOK BiACTaHb BiJ JiXTapuKa
10 Bas® i BiJl Ba3u 0 CTiHU, 3a(pikcyil BuMipu B 301muTi. Bonu
CTaHYTh B IPUTOJi, KOJIU OyaeIn poOUTH BUCHOBKMY IT0 3aBEPIIIEH-
Hi JOCIIiI:KeHH.
YaBiui 3MeHII BiACTaHb BiJ JIXTapuKa O Bas3W.
Buwmipsaii BucoTy yTBOpeHOi TiHi. 3amuInuy B 30IIUTI BUCOTY TiHi
Ta BiJiIcTaHb BiJ JiXTapuKa J0 Ba3u.
IlopiBHA pe3yJbTaTH BUMipIOBaHb. ¥ AKOMY BUIIAJKY
TiHb MaJia OiJBIIy BUCOTY, a B IKOMY — MEHIITY ?
IloscHuU, 110 y BUKOHAHOMY JIOCJiIKEHH1 € AyKepeaoM
CBiTJIa, a M0 — IEPEIIKOI0I0 Ha HMOoro IJIAXY. 3po01 BICHOBOK,
AK 3MIHIOETHCA PO3Mip TiHI 31 3MiHOIO BiJicTaHi BiJ JiXTapuka

IO Ba3mu.

N OISHAUGCSE

CBiT/I0Bi MpOMEHi He MOINNPUJINCH KPi3h HEIIPO30pe TiJIo —
Basy. Tomy Ha cTiHi yrBOopHIachk TiHb. BoHa masa oopucu Basmu.
II1o meHIna BifcTaHb BiJ JJiXTapuKa A0 Basu, TO OLJIBIITUX PO3Mi-
piB TiHb Bifg Hel.

O6roBopiTb 3HAYEHHS CBITNOBUX ABULLL Y XXUTTi KOXHOIro 3 Bac.
HasgiTb goxepena cBitna, aki BukopmuctoByete. OOMiHANTECS
iHbopmauieto 3 iHWKMK rpynamm. 3pobiTb BUCHOBOK, SKUMM

[oKepenamMu CBiT/a Y4Hi 1 y4eHMLUI Baloro Knacy KOpUCTYIOTbCS
HanyacrTilwe.

nniY-o-nniy
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” Jlazepu — uymoBuii BHMHAaXia JoAcTBa. BoHu
TEXHO- CTBODPIOIOTE BYSI:RI/II?I quox f:]iiTJIa, 3,ZI‘aTHI/II71 TIOIN-
TEKA proBaTHCs Ha BeJIMKi BiJicTaHi i1 He po3citoBaTHUCs.

IIpukyiagy BUKOPHCTAHHA Ja3epiB — Ile He TLIbKU
Bimomi TOOi JsasepHa yKasKa UM Jias3epHi IOy B KOHIEPTHUX
nporpamMax. Jlazepu MOKYTh CTBOPIOBATH HACTIJIBKU HOTY:KHI
IpPOMeEHi, II[0 HUMU PO3pisaloTh MIIHI MaTepiaiyn, HaOpUKJaL
meranu (mana. 48). HuHi ycmiimmHO poO3BUBAETLCA JiadepHAa

Xipypris.

YBAT A! Hikoau He CIPAMOBYH JIa3epHU I IIPOMiHb YKAa3KHU
gy irpamku co0i B oui Ta B oui iHmoi sroguau. Ile gy:xe
He0e3MmeuyHo MJs 30pYy.

Man. 48. BVIKOE/ICTE—IHQ nasegiB

; HOTATHUK ZOMUTAMBMX | GIOCTEPEXKIINBIX

k 3anuiny B HOTATHUK O3HAUYEHHSA CJI0Ba «Xipyprida».

’} Ponb ceiTna B npupoai

HAVKOBA [OBIOKA M OKUTTI MOAUHY

CaiTJIO momomarae TBapMHaM OPi€eHTyBaTHCS Ha MicIie-
BOCTi, IOJIIOBATH, MO0AUUTH BOPOra, OMUHATH MHEPEIITKOIN.
CaiTaAaYKY ¥ iHITi CBiTHI TBADUMHYU BUKOPUCTOBYIOTH CBIiTJIOBi 7
CUTHAJIU IJIA CIIIJIKYBaHHA.

95
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3aBOAKMN CBIiTJIy B 3€JIEHUX POCINHAX YTBOPIOIOTHCHA
PEYOBUHU, TOTPiOHI AJIsA IXHBOTO JKUTTHA, KUBJEHHA TBAPUH
1 JIIOAUHN.

3aBOAKM CBiT/Iy JoaMHA 0aYWTh IIpeaMeTHd U OpPieHTy-
eTbcAa B mpocTopi. CBiTJIO HEOOXigHE MIA YTBOPEHHA B Tiji
JIOAWHYU KOPUCHUX PEYOBUH, HanpukJaan Bitaminy D. Heno-
CTaTHA KiJbKiCTH CBiTJIa MPU3BOAUTH M0 OCJa0JIEHHS Oopra-
Hi3MYy, 3HUKY€E MOT0 OIIipHICTh 3aCTylaM, 3MEHIIYE IIpalies-
IaTHICTh, moripiaye camonouyyTTsa. Ock YoMy TaK BaKJIMBO
NpUiMaTy COHAYHI BaHHU.

Mu cupuiimaeMo geHHe c¢BiTy0 6iaum. Ta, BUABIAETLCA,
BOHO PO3KJIAIAETHCA HA CiM KOJILOPiB: YePBOHUI, TOMapaH-
YeBUM, JKOBTUI, 3€JIeHUI, OJJaKUTHUNA, CUHil, (DioIeTOBMIA.

Poarisgub xomaxk. 3o00parkeHi Ha HBOMY Tijia MAalOTh KO-
aip. Homy mu 6aumMo Tija pisHOKosibopoBuMu? KosxkHUit
KOJIip BiillIOBilae KOJIBOPY CBiTJIA, AKe BigOmBae IMOBEPXHSA
BimmoBigHOTO Tinma. daomacrep 6aUMMO 3e€JIEHUM TOMY, IO
BiJZl 110T0 ITOBEPXHi BiIOMBAIOTHCS 3€J€HI IIPOMeHi.

: A - .
y I -
| ! 4 ’d
\‘ Y - . " g

A yomy cHir 6auumo 6inum, a mapd — yopHum? CHIr
BUIAETLCA O0iimM, 00 Bce CBiTJIO, IO MOTPAILISE HA HBOTO,
BiIOMBa€ETHCSA Bij 10r0 TOBepXHi. A YopHUi mapd HaBOaKu
mOorJHAE Bci mpomeHi cBiTia. Came TOMY BIIITKY B Oijomy
031 MPOX0JI0THO, & B YOPHOMY — »KaPKO.

LN CkopucTacs TeKCTOM AOBiAKM Ta cknaan cxemy «Porb
CBiTna B Npupoai N XUTTI NIOONHN».

CEENEREERS [ToSCHM, YOMY Ha Konaxi oaHy nanky Tu 6ayuil CUHbOLO,
a iHWy — 4epBOHOIO.
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@ MIBHABAJIBHUIN KANIERLOCKON
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ITonax 300 poxkiB Tomy mnpupomomociaimuuk Icaax Hpio-
TOH 3IiMICHUB I[iIKaBUU eKcIepuMeHT. BiH mpomyckaB BYy3bKUH
IYYOK COHSAYHOTIO CBiTJIa KPidh HMPO30pe CKJAHE Tijio (IIpu3my)
M cIocTepiraB 3a YTBOPEHHAM KOJIBOPOBUX CMYIKOK (man. 49).
Tax cTajo Bigomo, 110 6ijie CBiTJIO PO3KJIALAEThCA Ha YePBOHMUIL,
ImoMapaH4YeBUH, JKOBTHUI, 3eJIeHI, OJIaKUTHUI, CUHiH, (pioseTo-
BUI KOJLOPU.

Tobi, HameBHO, JOBOAMJIOCHL 0AUUTU KpPacUBe ABUIIE IIPUPO-
I — BeceJIKY. BoHa BUHMKAae, KOJH KpPidh KPANJUHKU BOIU,
Haue Kpidb KPUXiTHI NpU3MU, IIPOXOAUTH COHAUYHE CBiTJIO i po3-
KJIaJla€EThCA Ha KOJbOPMU.

CoHue Binun Pi3Hi
MPOMIiHb KONIbOpU

Mpnama

Man. 49. PosknapaHHs 6inoro ceitTna Ha KoNbopw

YoMy BeceJIKy MOXKHA cIIocTepiratu Imicjas moiry abo
B Opus3kax (poHTaHAa?

MEAIAMOLWYK

BnactuBocTi cBiTsia I TiHI BUKOPUCTOBYIOTH Y
IaBHIiNA (opmi mucTerniTBa — Tearpi TiHeli. [lisHaii-
cdA OiabIlle TIPo el BUJ MUCTEITBA, IePerJIaHYyBIITHT
BucTyI Teatpy Tinei https://cutt.ly/SIOFfUc.

IToginucsa BpasKeHHSIMU BiJl 100aueHOro 3 APY3IMHU.
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Yy, N\ Hikomn mosro He puBuca Ha Coxie,
NAPAL MOPAL 100 He sincyBartu 3ip. IIKigauBo asa 30py
B TEMPSABi 0aBUTHCH B irpu ¥ YUTAaTH TEKCTHU
Y Ha ACKPaABOMY eKpaHi MobOiIbHOTO Tese)oHA
yy miaaHmiera. Haaro sickpase abo, HaBIa-
KM, TBMSHE CBITJIO HIKOAUTEL 30py. TomMy cTex, 11100 OCBiT-

JeHHs OyJio JocTaTHiIM. fIK 3aXMCTHUTH 3ip BiJ IIKiAJIMBOTO
BILJIMBY SCKPaBOr0 COHAYHOTO CBiTJIa, MigKaKe KOJaXK.

YHOUl y0e3meunT pyx IIINIOXOJA YW BEJIOCUNEAUCTA JOIIO-
MaramTh CBiTJIOBiZOMBHI OpacjieTn, HAJIIIKU, CTPiuKH (Ko1axHc).
Ix BuUTOTOBJIEHO 3 MaTepiaiiB, 10 BigOWBAIOTH CBIiTJIOBI IpOMeHi
Bim ¢ap aBromoOisiB. Ilombait mpo cBol 0Oe3meKy Ta 0Oe3IeKy
iHmuX: Ha o431, PIOK3aKax, IIalKax PO3MiCTH CBiTJIOBigOMBHI
HaJIIKH.




TOBI 4O CHATU

1. HasBw ozHe Npo30ope TiNo, [8a WTYYHi Axepena ceitna, Tpy Nnpupoa-
HUX OXeperna ceitna.

2. YoMy B NMPOMEHAX CBiTNa MM 6a4MMO BYTINAA HOPHUM, CHIr — Binnm,
a KBITKY MaKy — 4epPBOHOIO?

3. [osACHW, K yTBOPIOETHLCS TiHb.

4. 3asBuyant CoHUe ManioloTb y BUMISAI KOna, Bif, SKOro B Pi3Hi GOKU
PO3X0AATLCS NPAMI NiHIl — COHSAYHI NpOMEHI. [losicHK, Yn BignoBigae
Take 306paxeHHs COHLA JaHMM HayKu Npo NOLUMPEHHS CBITNa.

5. Jony4mcb 0o OMCKYCii. XTO 3 1i yHaCHMKIB MipKye NpaBuibHO? MoscHN,
BUKOPMCTOBYIOHM 3000YTi 3HAHHS.

Becenku He icHye!
Lle npocTo rpa yssu! Becenka ichye!
Lle aBuiie npupoaun!

7

6. ’ LobGepu i npe3eHTyl y knaci Nnpucnie’s i 3aragku Npo gxepena
CBiTNna Ta CBITNOBI ABMLLA.

L9
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CAMOOIIIHIOBAHHS{A
HABYAJIbHUX PE3YJIBTATIB TEMMU 2

CEENERENES OuiHM CBOI AOCSATHEHHS B Mi3HaHHI npupogwn. PesynbtaTtn
CaMOOLHIOBaHHSA iKCyn Yy 30LUNTI.

KapTka camoouiHKu AOCSArHeHb Yy Ni3HaHHI npupoaun

Pesyavmamu

Camoouinka

Ilosnicmro

YJacmxoso

Hi

S maszusaro:

3MiHuU, aKi 6i00y8a0muvcs
3 minamu it pevoBUHAMU:
* 1ijg yac HarpiBaHHA

* mig uac gii cuau

IIpuksnagu 3acToCcyBaHHA
YUCTUX PEUOBUH i cyMirei

Crocobu 30eperkeHHs Telia

YuHHUKH, AK1 COIPUAIOTH/
MEePEeNIKOAKaI0Th PyXY TiJ

IIpuponomocaigHUTIBKL
IHCTPYMEHTHU ¥ HABOIKY
MIPUKJIAIY 1X BUKOPUCTAHHSA

A posywmiro:

IIpumumHYu 3MiHU arperaTHIX
CTaHiB peYOBUH

3HAUeHHS:
e nugysii y npuponi
M oKUTTi JIOTUHI
* TeILIoNlepenayi y mpupoai
M oKUTTi JIOTUHI
® CBiTJIOBUX SIBUII]
Y OpUPOAi 1 sKUTTI JIIOAUHU
® 3BYKOBUX SABUII] Y IPUPOIL
M oKUTTi JIOTUHI

100
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Camoouinka
Iloeénicmrwo| Yacmroso Hi

Pesynvmamu

Bnaue pisHux YUHHUKIB HaA:

* PYX TiJ

* NOMIMPEHHA 3BYKY

* IIOINNPEHHS CBiTJa

BakauBicTh JOCIIiIsKeHHS

TiJl, PEYOBUH Ta ABUII]

A BMmiro:

Pobumu sucHo8Kku HA OCHOBI

npogedeHux 00CcaidHceHb npPo:

® BJIACTUBOCTI TiJI i peuOBUH

°* BUHUKHEHHS i IIOIITUPEHHS
3BYKY

* TEILJIOBI ABUIIA

Buwmipwseamu:

* po3Mmipu Tija

* 00’eM Tina

* Macy Tija

* BiZcTaHb MiXK TijJamMu

® yac pyxy Tija

® MIBUJAKICTh PYXY TiJ

Kanacugixysamu rina

Ta ABUIIA 38 IEBHUMU

O3HaAKaMUu

Buxopucmosysamu npocTi

MeX'aHiSMI/I

OujHn cBot0 pobBOTYy B rpyni, CKOPUCTABLIMCL Tabnuueto
Ha c. 36.

CrtBopun nenbyk, wo6 BiOOOPaA3NTU MOMEHTK, AKi 3anam’s-
Tanucs nig 4ac BUBYEHHS L€l TeMu. BUKOPUCTOBYN 3aMasibOBKU, 3HAKW,
iHporpadiky, doTtorpadii.
IITo Bpasmoca HauIinIie
Moe HabiabIIe JOCATHEHHI —

CTBOPIOEMO HiAPYUYHUK caMi
Mos nponosuirisa

]
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HI3HAEMOCH
PO 3EMJIEO
SCECBA

¢ 4ky 6ynoBy mae 3emns
: & Yum Baxnuvea rigpocgepa

A ® Yuwm pidkn BigpI3HSIOTHCS Bif MOPIB | OKEaHIB
& Ski Bogovimu € B YkpaiHi

¢ SkiocobavBocTti aTMmocpepun

& Sk 36epertv NoBIiTPsSI YACTUM

¢ Sk iHaBilo crioctepiraty 3a roro4or

& Lo take penbed
¢ Lo pobutn B ymMOBax rnpupoaHuxX 3arpo3

¢ Sk CoHue i Micsub BriinBarTb Ha 3emMJio
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TUAHETA 3EMTA "Wl

1 Poskaxu, WO TV BHAELL NPO HaLlly NNaHeTy. 3 SKMX AXKepes TM OTPUMYELL
iHbopmauio npo 3emnio?

’} Popma Ta BHYTPILLHSA

HAVKOBA JOBIOKA SynoBa 3em

3emasa Mae KyJadcty ¢dopmy. Ta mepmr HidK HayKOBIIL
JOCTiann Ta 3’ ACYBaJIU Ile, 0araTo CTOJIITh JIOAY II0-Pi3HOMY
YABAAAN (POPMY SeM.Ii.

MEZIANOLWYK

3a DOCTYIIHUMMU :KepejlaMHu Jo0epu BiAHOBigHI MaTIOHKHU I
OiATOTYM HOBiIOMJIEHHS Ha TeMy: «fK 3 poKaMu 3MiHIOBAJINUCH
YSBJICHHA JIOAUHU 1IPo (hopmy Semiri». IlpesenTyii pesyabTaTi
¢BO€1 POOOTH OMHOKJIACHUIAM i OJHOKJIACHUKAM.

ITepexkoHJIMBUMYU JOKa3aMU KYJIACTOI (popMU HAIIIOI mJIa-
HETH € OKPYTIJa TiHb, HI0 il Kugae 3emysa Ha moBHUHN MicAnb
i 4ac MicauyHUX 3aTeMHeHb (cgimauna 1 na koaaxci). Ilig
yac CIIOCTePerKeHH A 3a KopadJieM, IO ITIOCTYIIOBO 3’ ABJIAETHCSA
Ha TOPU30HTi, MU 6aUuMMO He Bech Kopabesb Bigpasy (ma.io-

| HOK 2 Ha koaaxci). JKogHUX CyMHIBIB Iom0 (popMm HaIoi
IIJIAaHEeTH He 3aJIUIIUJIOCS IIicJIA TOT0, AK 3eMJ0 choTorpady-
BaJIu 3 KocMoCy (c8imauHa 3 Ha KOaaxici).




I'eomeTpuuna (irypa KyJasa mMae IeHTpP, BiJf AKOT0O PiBHO-
BiimajieHi Bci TOUKM Ha IOBepPXHi KyJuai. € Takmit eHTp i B
3emuri. Bizcranp Bin meuTpa 3eMJIi 10 il TOBEPXHi CTAaHOBUTH
npubansHo 6370 KM.

Pisui MmeToam mocaimKeHb JOIIOMOTJINM HAYKOBIISIM 3’ SCY-
BaT! BHYTPilIHIO OyaoBy 3emi (ma.. 50).

\
3eMHa kopa

MpnbnunsHo Mg

6370 km

Maun. 50. BHYTPILLHS _6y,u,0|3a Sel\@i

Ha mamrorky 50 Ti 6aumniii, mio B IeHTPi 3eMJIi po3Minry-
€ThCA AAPO. SOBHIMTHIY ITap 3eMJIi Ha3UBAEThCA 3€MHOI0 KO-
poro. MixK ssapoMm i 3eMHOIO KOPOIO € MaHTiA. SIapo, MaHTida i
3eMHa Kopa BiIPi3HAIOTHLCA TeMIIepaTypolo i peuoBUHAMU, 3
SIKMX BOHU CKJIAAAIOTHCHA.

Hayxkos1i BusHaumau, Mo TeMiueparypa sapa 3eMJi cTa-
HOoBUTEL moHaz 5000 °C. fAxpo Halmoi mIaHeTH HepeBaXKHO
CKJIaJa€ThCs 13 3aJi3a.

| Haibinsimuii map Semui — manTisa. Ha mei npunagae 8 i3
10 yacTtuH 00’eMy HaIoi miaaHeTu. B pisEux micmax manTii
TeMIepaTrypa Bil KinrbKox coTeHs rpagycis go 2500 °C.

IlopiBHAHO 3 AAPOM i MAHTi€IO TOBIIMHA 3¢MHOI KOpU Hali-
MeHIIIa: mig ropamm — mmpubaus3Ho 70 KM, mig oKeaHaMmy —
5—10 xMm.

3 pisHUX IINOMH 3€MHOI KOPU MOCJIAHMKM M JOCJILTHUILL
3a JIOIIOMOIOI0 CHeIliaJbHOTO O0JIaJHAHHS OTPUMYIOTH 3pas-
KM PeYOBHH i BUBUaIOTh iX. Tak cTajio BiZoMo Ipo peuoBUHM i
cyMimri, 3 SKMX YyTBOPeHa 3eMHa Kopa. HayKoBIli Ha3uBaoOTh
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iX ripcbKUMH IMOpoAaMU. 3 MONIMPEHUMHU IipChKUMU IIOPO-
IaMu o3HaioMJrioe Kojgak. Kpim 300paskeHMX Ha KoJjaki
ripchbKUX IIOPiZ, iCHYIOTH iHIIII, HATPUKJIAL MapMyp, Kpeu-
Ia, rpadir, kam’aHe ByTiJs.

il - . ¢
IR
g P MmuHa

A 1me BepxHi#l map 3eMHOI KOpH MOXKHa BUBYATU 34
BiZICTOHEHHAMU Ha CXWJaX Iip 1 00puBUCTUX Oeperax piuox.
BinciioHeHHSM Ha3WBaIOTh BUXOIU IIPCHbKUX IIOPiJT HA 3EMHY
MMOBepXHIO (MmaJn.51).

Man. 51. BigcnoHeHHa: nam’atka npupoan Kutanropoacoske
BiICNIOHEHHS Y XMeNbHULBKIN 06nacTi

-
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CEENERENEY 3a TEKCTOM HAyKOBOI OOBIAKM cknagu Tabnmuto i 3anoBHMU i
BiAOMOCTAMM NPOo GopMYy I paaiyc 3emMni, BHYTPILLHIO Oya0BY HALLOI NNaHETU.

I3 poctynHux TOGI MaTepianis BUrOTOB 0O0’€MHY MOOENb
BHYTpIiWHbOT OynoBu 3emni. BukopucTtai ii nig 4ac pos3nosigi npo 6ynosy
3emni Ha ypoLi.

/

Hanuwitb cueHapin mynbtdinbmy «[1ogopox 4o ueHTpa 3emMni».
BukopucTainte iHTepHeT abo iHwi oxepena iHpopmauii, wob

NAN-0-NNIY Aibpatn uikasi BioOMOCTI, imocTpauii. MNpe3eHTynTe cueHapin
OJHOKJ/TACHMLAM i OOHOK/IACHUKaM.

TOBI 40O GHATU

1. Haseu oavH MmeTon gocnimkeHHsa 3emni, 1Ba AoKasn KyiacToi GopMin
3emni, Tpu ripcbki nopoan.

2. Onuwwu BHYTpiWHIO 6ynoBy 3emii. Y4 OOUiNbHO ONS iNCTPyBaHHS
L€l pO3noBiai BUKOPUCTOBYBATU rNo0yc?

3. K 3MiHIOETLCA TEMMEpPATypa Big 3eMHOI KOpuM A0 ueHTpa 3emni?

4. [o6epwu iHdbopmauito Npo o4Hy 3 ripCbkmx nopig 3a nnaHom: 1) arpe-
raTHMM cTaH y npupoai, 2) konip; 3) micugq ii noknagie B YKpaiHi;
4) 3 9K0l0 METO 00yBalOTh.

5. lMpuragan, gk nepenaetbes Tensio. Nomipkyi, ae TemnepaTtypa MaHTil
BULLIA: HA MEXi 3 AAPOM YM HA MEXI i3 3EMHOI0 KOPOID?

6. ’y Lonydncsa oo amnckycii giteri npo dopmy 3emii.

Mapia: 3emasa mae naacky gopmy. Ak Hmumenvka uiei
niaHemu, L maxorw il 6auvy u,00Hs.

Onexcanap: A 3z00eH, 60 akbu 3emas 0yna KYaiacmor, mo
6cs 800a Mopis, piuok i okearnie cmekaa 6 8 00HY 2icAHMCbKY
godoiimy.

Hapuna: /[py3si, eawi doxasu Henaykosi. o Apucmomenv
nonad 08i mucsayi poxkie momy 008i6 Kyascmicms 3emi.

Makcum: A dogipstw docaidHuKam KOCMOCY Ul He CYMHIBA-
10Cb, WO 3eMNA MAE KYaiacmy Gopmy.

A 1o cxakern T npo popmy Semuri? Aki goxasu HaBezgelrn
Ha IIiATBepAKeHHs CBOIX CIiB?

g—
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’E: ‘IS YoMy BAXUBO 3HATV TIPO PYXM
3EMTL TI0BYC T KAPTY Wil

4.

(A _\\\\\\S}\\§<

S Mpurapan, Wwo Ha3mBaloTb pyxoM. Aki  [TiIBHIYHNIN
XapakTepucTmnkm pyxy Tobi Bigomi? NontocC
2) 3a ponomoroio manioHka 52 poska- NiBAeHHI
XMW, i3 4Oro CK1afaeTbes rnobyc i ans nosioc
4Oro oro BUKOPUCTOBYIOTb.

Man. 52. T'nobyc — moaenb
3emni

HAVKOBA J0BIAKA | ORI

Hama nnarnera nepedyBae B MOCTiTHOMY pPYcCi, IIT0 HATaAy€E
pyX IBUI'HU, AKa 00epTaeThCcsa HaBKOJIO BJIACHOI OCi i1 oyHOUAC-
HO mmepeMimniyeTbcsa Ha minjosi. Ta aKIimo a3ura uepes neBHUMN
yac IMPUOWHAE CBifl pyX, TO 3eMJisd PYyXaeThCA IIOCTIiHTHO.
Ii pyx omHOuacHO BimOyBaeThCA HABKOJO BJIACHOI oci Ta
HaBKoJIO CoHIIA.

IloBHe oOepraHHsa 3eMJii HABKOJIO BJACHOI OCi TpuUBae
24 roauHU i1 HA3MBAETHCA 3€MHOI0 100010, 00 IIPOCTO J000I0.
Mu He BiguyBaeMo IBOTO PYXY, TOMY II0 PYXaeMOCA Pa3oM
i3 miIaHeTo10. 3 1000BUM 00epTaHHAM 3eMJIi ITOB’ I3aHa 3MiHaA
nHsg 1 Houi (maa. 53).

| 3emHa Bicb,

D

COHLE

<— COHSAYHI NPOMEHI

D

Man. 53. O6epTaHHsA 3eMni HABKOJI0 CBOET OCi
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Hpyrum BugoM pyxy 3eMJi € ooepTanHa HaBK0Jo CoHILA.
TpaexTopito, Mo AKi# BinOyBaeThCAd el pyX, HA3UBAIOTH 3€M-
HOIO 0pOiToro. Yac moBHOTrO 06epranHsa 3emiti HaBK0J0 COHIA
Mae Ha3By 3eMHMI pik. OguH 00epT HaBKoJsi0o CoHIA 3eMJisd
3airicHioe 3a 365 1i0, 6 rogquH 1 9 XBUJINH.

3eMHa Bich 3aBK1 HaxXMJaeHa B oAuH O0ik. I KyT Haxmiy He
3MiHIOETLCA YIIPOAOBXK PyXxy 3emui opoiToro. Tomy coHAUHIL
IIPOMEHI magaioTh Ha PisHi miBKyJi 3emJi B pidHHX TOUKax
opbitTu minx pisummMu Kyramu. Orixe, IliBmiuna i IliBmemna
MiBKYJIi OCBiT/IIOIOTHCA 1 HarpiBaioThca COHIIeM HepiBHO-
MipHO. O6GepTanusa 3emyi HaBK0JI0 COHIIA Ma€ JBa HACTIIKM:
1) ma OijbIocTi TepuTOpiil mIaHeTH BiAOyBaeThCS 3MiHA
Iip POKRYy; 2) 3MiHIOETHCA TPUBAJICTL AHA i Houi (ma.n. 54).
Ha exkBaTopi Takux 3MiH HEMaE.

s ykpalHIiiB 3MiHa AHA 1 HOUi Ta Iip POKY € 3BUYHOIO.
Yairky IliBmiuna miBKyas 3emJsi, B AKili posTalroBaHa
VYkpaiuna, sBepueHa no CoHiig, AHi mOBri, a HOYi KOPOTKI.
¥ meii uac Bich Semi HaxuieHa no CoHiid.

Bsumky nHaBmakwm: IliBHiuHa miBKyJad BigmajieHa Bifn
Connda, Bick 3emui HaxmieHa Big Hboro. TomMy B3UMKY
B YKpaiHi X0JIOAHO, JHi CTal0Th KOPOTKUMH, a HOUi JOBIIMMU.

[iBHiYHA niBKYNS. 31ma

MiBHiYHa NiBKYNS. BN lEnerTa ok
BecHa Nita
( iBaeHHa [ - ._
| niekyng. OGi | MiBHiYHa NiBKYNA.

- - OcCiHb
CoHue

MiBHI4Ha niBKYyNS. MiBoeHHa
\ Jlito niBkyns.
BecHa

MiBaeHHa niBkyns. 3vuma

Man. 54. O6epTtaHHa 3emni HaBko1o CoHLUSA
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CEENEREENAY 3a TeKCTOM HAayKOBOI A0BIOKM CKNagyu XMapuHKY MOHSATb, LLO
CTOCYIOTbCS pyXiB 3eMIli.

SEENEREEYZY bing ekBaTtopa He BigOyBaeTbCS 3MiHaA Mip POKy, a TPMBANICTb
OHs i Houi ogHakoBa. Cnpo6yil MOSICHUTM YOMY.

OO6roBopiTb pyxu 3emni Ta ix HacAigkM Ans Nnpupogu pigHoro
kpato. lMoamarantecsa Ha Kpaworo 3HaBus OynoBu rnodyca
NAIY-0-nJuy M HasiBHUX Ha HbOMY MO3HA4Y€Hb.

o

@ MIBHABAIBHUIN KANIERLOCKON
¥

CyuacHi xanenzapi HaxiuyoTh abo 365, abo 366 mi6. Pixk,
AKui Hasjdiuye 366 mi6, HasBasiu BUCOKOCHUM. BiH OyBae onmu
pas3 Ha YOTUPHU POKU. 3BiIKM B3ABCA «3alBUil» HeHb? OCKiJIbKU
KaJIeHTapHu# pik TpuBae 365 moBHuUX Ai6, 6 roguu i 9 xBuanH,
TO 3a YOTHUPHU POKU HabupaeThca (Habirae) ogHa moba. Ii BHOCATH
B KaJleHJAp A0 MicAmnsa Jootuii. OT)Ke, pas Ha UYOTUPU POKU
B JIoTOMy Maemo He 28, a 29 mmisB.

BucokocHUM € TO# PiK, Y AKOMY MicAIlb JIIOTUHN Mae 29 mHiB.
IlopankoBuiit HOMeEp TAKOr0 POKY AiINTHCA 0e3 3aIuIIKy Ha 4.

IIpoBenu obumcienHs i gidHaicA, U1 OyB PiK TBOTO HApPO-
IKEeHHS BUCOKOCHHM.

’} Mpo 306paxkeHHs 3emni
Ha KapTax

OxkpiMm riao0yciB, 3eMHY IIOBEPXHIO 300paKyIOTh Ha reorpa-
iuaux kaprax. Ha Hux 3a 10IIOMOT0I0 YMOBHUX ITO3HAUEHD
MMOKAa3yIoTh POo3Mipu I po3TalllyBaHHsS Ha ILJIONIMHI Pi3HUX
reorpadgiuaux o6’ekTiB. OfHi 3 HUX TPUPOAHI (HAIITPUKJIAT,
ropu, MOpsfA, PiBHUHU, PiYKM), a iHIIII CTBOpPEHi JIIOAWMHOIO
(mampukaan, micra ¥ iHm HacesieHi myHKTu). I'eorpadiu-
Hi KapTu OyBaloTh HAWPi3HOMAHITHIINIMMU: CBiTY, HiBKYJb,
MaTepHuKiB If OKeaHiB, KpaiH, objacTeil, palioHiB, 3aIIOBiIHN-
KiB, micT Tomio. Tak, Ha ¢isuuHilt KapTi YKpaiHu IIoKas3aHO
JIMIIe Ty MOBEPXHIO IJIAHETH 3eMJIsd, Ha AKiil posTamroBaHa
Haia Kpaina (Jus. nepwuil ¢gop3sau).

HAVKOBA LOBIOKA

' 1@,
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3o00paskeHHs BCix 00’€KTiB Ha KapTi, A0 peui, Ha riaodyci
TeX, BUKOHAHO He IOBiJIbHO, a 3 JOTPUMAHHAM MacHITady.
MacmTab mokasye, y CKiJIbKY pasiB BifcTaHi Ha riodyci uum
KapTi MeHIIi, Hi’k Ha MmicneBocTi. Hanpukian, Ha GiduuHini
KapTi YKpainu Bkasano macirrab 1:4 500 000 (dus. nepwiuii
@opsauy). OT:xe, Ha KapTi JiHiA HOBKUHOIO 1 cM JOpiBHIOE
4 500 000 cm, a60 45 000 M, abo 45 KM Ha MicIieBOCTi.

3Hamouu MaciiTad, HeCKJIagJHO BUSHAUYNTU BicTaHb MixK
IBoMa reorpadiunumu 06’eKTamMu Ha micieBocti. IToTpioHO
BUMipATH BificTaHb MidK 00’eKTaMU Ha KapTi i IIOMHOMXKHUTHI
ii Ha macmITad KapTHu.

CkopucTtarica  @isndHo0 KapToto YkpaiHu (4us. nepLuni
¢opa3al) i 064McnIn BiACTaHb Bif, TBOrO 0OACHOIO LIEHTPY A0 CTONMULI HaLOT
nepxaBun. AKLO TW XMBELU Yy CTOINYHIN obnacTi abo B cTonuui, To obuyncnu
BiZICTaHb Bifl HEI 40 OAHOro 3 06ACHNX LLEHTPIB.

Ha ¢isuunit kapri cBiTy (#a.z. 55) mokazaHO BCIO TOBEPXHIO
3emuti 3 il MmaTepuKaMu 1 OKeaHaMMU.

DISUYHA KAPTA CBITY 160° 120° 80“_40" 0" 40° 80" 120° 160°
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HYMO JOGCNIAXYBATH DIBNYHY KAPTY GBITY

To0i 3nadobramubcs: (pismuHa KapTa cBiTy, ry1o0yc.

\(elol 1 3’acyit maciiTabd pisuunol KapTu cBiTy. O6epu HA Kap-
Ti gBa reorpadiuHi 06’eKTH. 3a HOIIOMOroi0 MacIiiTady BU3HAU
pealbHY BiJcTaHb MiK HUMM.

\(elo] &2 Binmrykait Ha xkapTi cBiTy marepuku. Ha skomy mare-
PUKY po3TalioBaHa YKpaiHa?

({elo] ¢l Bigmykait Ha KapTi cBiTy oKeaHu. fIKi 3 HMX omMuBa-
I0Th ABcTpasio?

(\{olol ¢ TTopiBHSAM 300paskeHHA MAaTEePUKiB Ta OKeaHiB Ha KapTi
Ta raodyci.

AOCAAAMN i AIBHANNCS -

Macirab (isuuHOi KapTu CBiTY Ja€ 3MOTY BUSHAUUTU Bif-
cTaHb MiK aBoma reorpadiuaumu o6’exkramu. Ha xapTti cBiTy
MMO3HAYEHI BC1 MAaTePUKU Ta OKeaHU.

o)
3|

ZZ5 TOBI 0 CHACU

1. Haseun oavH cnocib 306paxeHHa 3eMi, [Ba OKeaHu, TPV MaTepPUKM.

2. o cninbHOro mMawTb Ta YMM BiOPISHAIOTLCS roOyc i reorpadiyHa
kapTa?

3. Bigwykali i nokaxun Ha rnobyci YkpaiHy. B kil niBkyni BoHa po3TaLlo-
BaHa?

4. Bigwykan Ha @i3nyHin kapTi YkpaiHn KpmMmcbki ropm Ta YKpaiHCbKi
Kapnatu, HopHe 1 A30BCbKe MOpPS, HanbinbLUy pidky YkpaiHu, oaoHy
3 PIiBHUH.

5. Bigwykar Ha di3nyHii kapTi YkpaiHu 1 3anuwm reorpadiyHi o6’ektn
TBOro PigHOro Kpato.

6. ‘ LBnakictb pyxy 3emni HaBkono CoHugs ctaHoBuTb 30 kM/C. Akui
Lwnax opbiToro gonae 3emns 3a Yac TPUBaNOCTI YPOKY Y TBOI LLUKONI?

»
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) 1) Mpurapgan, WO Take MNOBITPS: YMCTaA PeEYOBUHA 4M cymiw. Bubepwu

BIACTMBOCTI MOBITPS 3 nepeniky: 6e36apBHe, TBepAuvi arperatHui
cTaH, 406pe rnpoBoANTL TEM/10, CTUCKAETbLCS, ra3ornoaiOHu arperaTtHui
CTaH, rnoraHo ripoBOANTHL TErJi0.

IToBiTpsa 6e30apBHE Ta IIPO30pe, a TOMY HeBuAnME. AJjie B 10T0
HasABHOCTI MOXKHAa IlepeKoHaTuch. Ilpuranaii, AKX MallOpUTh TBil
OJAT 1 BoJioCcCA IIiJ yac IMIBHAKOI 1311 Ha BeJOCHIIeni, a HIKipa
00JIMuY4Ys BiuyBae MOTIiK IOBiTPA.

HYMO JOCNIOXYBATHK BUABNAEMO [TOBITPS

Tob6i 3nadobiamubes: TiBJAITPOBA MJIaCTMACOBA MJIAIIKA, IIOCY -
nuHa 00’emom 2,5—3,0 giTpu.

Jorpumyiica mpaBuJI Mni;[ HaHHa XOCJIi-
4

AUKeHHsI IPUPOAH B KJIa

ITocaimoBHICTS BUKOHAHHSA JOCJIINKEeHHA
(el @ CraBUMO 3anuWTaHHA: AK MOMNHA nepecgiouumucs
8 icHys8aHHi nogimpasa?
DopMyTI0EMO TiIIOTE3y: SAKIIO IIOBITPAM 3alOBHEHO
Bech BIIBHMI IIPOCTiP, TO BOHO € ¥ y MOPOXKHIM myacTMacoBil
TIJISATIII .
IlepeBipsemo rinore3y ekcrepruMeHTaJIbHO.
1. HamoBHU mocyauHY BOAOIO TPOXH OijIbIlle, Hi’K HAIIOJIOBHUHY.
2. Y mocyauHY 3 BOAOIO 3aHYPION BiIKPUTY IIJIACTMACOBY
IUIAIIKY TakK, AK IMOKasdaHo Ha MaJdoHKY 56. IIlo crtoctepiraer?

Man. 56. Boga BUTICHSE MOBITPS 3 MASALLKW
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3. IloBTOpPU mociinm, aje i3 IJISAIIKOIO, IO 3aKPUTA HAKPUB-
Koio. Ui ofHAKOBi pe3yabTaTH CIIOCTEePEKeHb?

JOCNIANNN 1 JISHANNCSH

HassHicTh moBiTpA MOKHA BUSBUTH IIOBHUM 3aHYPEHHSAM
BIAKPHUTOI IIJIACTMACOBOI IJIAIIKY YV BOAY. 3 IJIAIIKYN BUXOAATH
Oes30apBHi moBiTpAHI OyanbammKku. BoHu migmiMaroTbcsa Ha IIO-
BEPXHIO BOAU I 3HMKAOTh. lle MOBOAUTH, IO IIOBITPSA HOTaHO
POBUMHSAETHCA YV BOJI 1 Jieriie 3a Hei.

HAVKOBA ,E,OBI.H,KA [Mpo cknag atmocoepu

lasomoxioHa o6o0HKA 3eMJIi HAa3MBAETHCS aTMOC(hepPoro.
Bona pyxaeTbcs i1 o0epTaeThCs pasdoM 3 IIJIaHETOI0 AK OIHEe
miJe.

Atmochepa mae ToBmumHy 0am3bK0 800 KM. OcHOBHMIL
CKJIAHUK aTMoc(hepu — MOBITPHA, i BOHO B Hili HEPiBHOMipHO
posmnoninene. I1lo Buirie Bropy, To BMiCT IIOBiTpPA B aTrMocgdepi
MeHIIui, a ¥oro TeMneparypa — HuK4da. Hecrauy moBiTpa
1 BHM/KEHHS TeMIepaTypu BifguyBailOTh aJbIliHiCTU, AKi
OigHIMamThCA HaA TiPpChK1 BEPHIIUHMU.

3aBAsSKM OCOOJIMBOMY CKJIAAYy IIOBiTPsS HAIla ILJIaHETa €
OPUIATHOIO A KUTTA. OCHOBHUMU CKJAIHUKAMU IIOBiTPA
€ IBa ra3du — as30T i KICeHb.

Bwmict xkucHIO B armocdepi 3emuti craHoBuTh maiiike 21 % .

. ITopiBHAHO 3 KMCHEM yMiCT a30Ty B IIOBiTpi Malke B 4 pasu
OismbImuii. A ot Byraekwuciioro rasy — B 700 pasiB meHIme, HizK
kucHio. Ckiaanm moBiTpA mokasaHo Ha aiarpami (mag. 57).

Byrnekucnuii ras,

BOAdAHa napa /‘7 Kncenb 21 %

MiHwirasam 1 %
A3oT
78 %

Man. 57. Oiarpama cknagy nositps
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IToBiTpsa Mae Taki BIacTUBOCTI: IIpo3ope, 0e3 3amaxy, Ma-
JIOPO3YMHHE y BOJi, IOTaHO IPOBOAUTH TEILJIO, CTUCKAETHCA.

ATrmochepa 3abesrmeuye mepeHeCeHHS Tellja I BOJIOTH B
Ha3eMHO-IIOBITPAHOMY CEPEAOBUIITi, IIEPEIIKOIKAE 3HAUHUM
I000OBMM KOJHMBAHHAM TeMmIepaTypu Ha 3emJi. Borna, maue
KOBJIpa, OTOPTAaE HAIITY MJIAHETY i obepirae ii Bix meperpiBan-
HA BAEHb 1 0X0JI0AKeHHA BHOUi. B armocdepi Ha BucoTi 1mo-
Haxg 10 KM micTuTrhes 1map 030Hy. Lleit ras HamiiiHO 3axXuUIIae
HaNly IJIaHETY Bif HaaMipHOTO yJabTPadioseToBOTO OIIPOMi-
HeHHs CoHnA. CocTepeskeHHs 3a 030HOBUM IITapOM IOCTi-
HO TIPOBOLATH O30HOMETPHUCTU YKPAIHCHKOI aHTApPKTUYHOL
crauirii «ArkageMik BepHaacbKuii» .

CEENERENEY ChopMynion ABa 3anMTaHHs A0 NMPOYMTAHOro TEKCTY HayKOBOI
noBiaku. NMocTtae iX OAHOKIACHULL/OAHOKIACHUKY.

SK TOOi B:Ke BiTOMO 3 IOYATKOBOI IIIKOJIN, KMCEeHb IIOTPi0-
HUM IJIs TUXaHHA, i BiH nigTpumye ropiaad. Ilix vac ropinuasa
OJHI peuoBUHHU PYMHYIOTHCS, a 1HIII yTBOPHOIOThCA. Taki
ABUIla Ha3WBAIOTh XIMIiUHMMHN SBHIaMH, ab0 XiMiuHMMU
peakIlisaMu.

I'opiaHA CynpoOBOAKYETHCA BUIIJIEHHAM CBiTJIa 1 TeILila.
Ha 11i#1 0c0011BOCTL TOPiHHSA I'PYHTYETHCSA POOOTA TEILIOBUX
CTaHIIill, aBTOMOOITBHNX ABUIYHIB, OIAJIOBAJIbHUX KOTJiB.
Tam cmaaiOTh BYTiIAA, O€H3UMH, JEPeBUHY, IPUPOITHUI
ras. Ilig yac ropiHHa BUTpadvaeThbCcsa aTMoc(hepHUN KUCeHb,
a B aTMoc)epy HOTpaljse ByrJekucjauii ras. Tomy mpoiiec
TOPiHHSA IIOTiPIIIy€e€ CTaH MOBKIJIJIA.

Tpanaserbes, IOTOPIHHA CTa€ IPUYMHOIO JIICOBUX MOMKENK
1 BHUIIIeHHS BOTHEM OYANHKIB.

ATrMmocdepa THuCHe Ha IIOBEePXHIO 3eMJIi Ta Bci Tija, 110 Ha
Hilt posmirtieHi. Ilell TUCK Ha3WBaOTh aTMOC(HEPHUM THCKOM
nmoBiTpa. loro BUMIpIOIOTH CHeIiaIbHUMU HpUIafaMU —
oapomempamu (man. 58, c. 115).
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kMaﬂ. 58. bapomeTpu

Ha pisamx ginapkax 3eMui aTMocepHHII THUCK HEO-
ITHAKOBUH i yac BiJl yacy 3MiHIOETHCSA. 3 TEPUTOPii, A€ THUCK
BUIIUM, IIOBITPA TEpeEMIiIlyeEThCcA Ha TEPUTOpii, He BiH

Kermcqr/n“/i. Tax 3’ABAsIETHCA BiTEp.

@ MEQIAMOWYK

Kopucryounchk pisHHME mgiKkepesamMu iH@opMmaillii, cTBOopu
IIOCTEP TPO KOPUCTH 1 IIKOAY TOPiHHA.

CkopucTtanmtecb MantoHkoM 59 11 ocobucTM  O0CBIOOM,
CTBOPITb nnakat «Bitep Ha cnyxb6i NaNHW».

kMan. 59. BMKOPUCTaHHSA CUNU BIiTPY
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HASBHICTb BOOU
B MOBITPI

To0i 3Hadobiambes: MIMAaTOUYKM JbOY, IB1 MeTaJIeBi HEYIITKO-
JKeH1 KOHCepBHi OJIAIIaHKHI.

HYMO JOCNIOXYBATH

Jlocaig BUKOHAN y TO3ayPOYHUH Yac.

Jorpumyiica nmpaBuJ 0e3MeKH IIiJ 4Yac BUKOHAHHS TOCJi-
IKeHHS IPUPOIH.

ITocaimoBHiICTS, BUKOHAHHSI HOCTHI I KeHHA

(ol & 3acTenu KYXOHHUI CTiJI CYXOIO IIOJIieTHIEHOBOIO ILJIiB-
Koro. IlocTtaB Ha maiBKy aBi cyxi Oasmmanku. HamoBHM mepIry
OJANIaHKY IIIMAaTOYKAMU JIbOAY YU CHirom. J[[pyTy 3aulil mOposK-
HBOIO.

Yepes 30 xB nmoguBucs, M0 BiIOyBaeThCA 3 OJIAIIAH-
KaMH.

AOGIUANNA T BIBHANAGCS

¥ noBiTpi € BogaHa mapa. Ha xomogHUX CTiHKax OJIAIIIaHKA
3 JIbOJIOM BOHA 3MiHMJIA arperaTHUI CTAH Ha PiAKUHA (30BHINTHSA
MOBePXHsA OJIAINMIaHKKM BKpUTa KparmHkamMu Boau). IloposkuHsa
OJIgIIaHKa Ma€e KiMHATHY TeMIepaTypy, TOMY Ha il cTiHKax He
3’ ABMJINCS KPAILJIMHKY BOJIN.

o

@ MISHABAIBHUIN KANIERLOCKOMN
\

Atmocepa maamer COHAYHOI CHCTEeMH BiIpi3HAETHCS Bif
armocdepu 3emai 3a ckgazoMm. B armocdpepax Mapca Tta Bene-
pu IIepeBaskae ByIJeKucaui ras, a lOmirepa i1 Ypana — BoaeHb
i reaii. ATmocdepa meAKuxX ILJIaHET, Ha BiAMiHY Bij HHIMKHIX

’—/f
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miapiB armocdepu 3emui, ayske pospim:keHa. Tomy He 3maTHa
yrpumyBaTtu Temao. OTike, Ha ILIaHETAX 3 PO3PiAKEHOI0 aTMO-
cheporo cmocTepirarThCA BeJHKL IIepenagyd AeHHUX 1 HiuHMX
TeMIIepaTyp.

ITomipkyii i mosgcHU, YoMy Ha iHITKX mIaHeTax COHAYHOL
CHUCTEMU HEMAE KUTTS.

TOBI 40 GHATU

1. Hassu oauH npuknan BUKOPUCTAHHS NIIOAMHOIO PYXY MOBITPS, [1Bi pe-
YOBMHM Y CKNaAi NOBITPS, TPV BAACTUBOCTI MOBITPS.

2. Migrotynca oo 3mMaraHHa Ha Kpauwioro 3HaBus ckiagy atMmocdepu
3emni Ta 1l 3Ha4YeHHsa 419 HaLLOl MaaHeTy.

3. 3a JonoMorolo gkux AOCNiAiB MOXHa BUSIBUTU MOBITPS i 3’AcyBaTu
MOro BNacTMBOCTI?

4. %Ki NO3UTUBHI 1 HErATUBHI HACNIOKWN FOPIHHA?

5. " Ha ypoui y4Hi ”n yyeHuui crnocTepirann pocnin. OBi ogHaKoBI
CBiYKM 3ananunm opHovyacHo. [lepwly cCBi4Ky ofgpasy Hakpunu
CKNISHOIO MOCYAMHO, OPYry 3anuwmnu BigKpuUTOl. Yepes Kinbka
XBWINH neplua cBidyka 3racna (masn. 60), a gpyra nNpoaoBxXyBana
ropitn. NMosiCHM pesdynbTaTy LbOro nocnigy.

) )

c ¢

Man. 60. lniocTpauia pocnigy
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% ‘o CTIOCTEPITAEMO
34 TIOTOZ0K0 Wi,

1) Mpuragan i po3kaxm Npo CNOCTEPEXEHHS 3a NOroAo, BUKOHaHI To60t0
/ paHiwe. ke o6nagHaHHA BUKOPUCTOBYBAIOCA?

O6roBopiTb, WO A19 KOXHOro y4yacHuKa Ballol rpyny o3Havyae

«xopoLua rnoroga», «rorada rioroga».
na4-o-nniy

2) Po3rnaHb Konax 3i CBIiTAMHaAMM PiSHUX NOroOAHUX YMOB. Y1 NOroaxyeLLcs
T 3 BUCJIOBOM, LLO B NPMPOAY NOraHoi noroam He 6yeae?

%Q// HOTATHUK AONUTABIAX | GTOGTEPEXMBIX

Bigmrykaii i 3anuniz B HOTAaTHUK 3HAYEHHSA CJIB «MeTeopo-
JIOT'» , « CHHOIITUK » .

HAVKOBA J10BIAKA /) /BERISRategerty

IToromoro Ha3WMBaIOTH CTaH HUMKHBLOTO ITapy aTMochepu
B IIeBHOMY MicIii B KoHKpeTHuii dac. Iloroma uac Big udacy
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3MIiHIOEThCA. SMiHM IIOrogu OyBAIOThL IIEPIOAMUYHMMHU i He-
nepiognuauMu. IlepiogmuHuMy Ha3MBalOTh 3MiHM, IO IIO-
BTOPIOIOTHCSA Uepes IIeBHUM Iepion (Ipomizkok uacy). Bonu
moB’A3aHi 3 piuHuM i ;oO00BUM pyxaMu 3eMJi i1 Tobi moope
Bigomi. Hanpukaan, TeMmmnepaTrypa BAeHb BUIla, HijK YHOUI.
T'oxi uekarwu, 00 y HaIlliil MicIieBoCTi BBUMKY OyJIO TemJile,
HIXK VJIITKY.

Henepiogumuni 3MiHM morogu He 3ajiekaTh BiJ PyXiB
3emai. Hanpukaan, Bunaganus rpajay, CIeKOTHE JIiTO, I'Po-
3a, yparat, noBiHb. BoHU 3yMOBJIeH] IJ100aIbHUMU 3MiHAMU
KJaiMaTy 3eMJIi, ImepeHeceHHsIM IOBiTPs Ha BeJUKi BigcTaHi.

IIpormo3 morogum — Ile HAYKOBO OOI'DYHTOBaHE IIepe-
OaueHHA ii mManOyTHBOTO crany. Iloromy mocaim:KyroTh Me-
TEOPOJIOTY, BUKOPUCTOBYIOUM pisHe oOsamHaHHA (man. 61).
Poswmimenna npuaany B OyIUHKY, a He Ha BYJINILi, He BILIH-
Ba€ Ha IMOKA3HUKMN aTMOC(PepHOTro Tucky. Ti, XTo Mae Takuit
npujajn yaoMa, MOKYTh JOAATU HMOKasHUKU aTMochepHOTo
THUCKY JI0 CBOT'O 3BiTY ITPO CIIOCTEPEKEHHA 3a IIOTOJ0I0.

FITTIOIN A

T

B F

Man. 61. ObnagHaHHa N9 OOCHIAXEHHSA NOroauv

CECHECEENEY Po3rngaHb npunagyM Ha ManioHky 61, Ha3BM MNpU3HAYeHHSA
KOXHOr0 3 HUX.

' 11?,
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Ha ocHOBi pgociaif:keHb MeTeOpoOJIOTiB 1 iH(opmalril
Ipo MOTroAy, SIKY HAACWUJIAIOTh MITYYHIi CYIyTHUKU 3eM.JIi,
CHUHOIITHKH CKJIAAAI0Th IIPOTHO3 IMOTOAM Ha HAMOJIMIK YL THI.

3 IIOSIBOIO Pajio Ta iHTEPHETY IIPOTHO3U IOTOAU HOCTYII-
Hi Ko:kHOMY. B HIX 000B’sI3KOBO 3a3HAUYAIOThL TeMIEpPaTypy
MOBiTPs, BOJIOTiICTb, aTMOC(pepHUII THUCK. SHAUEHHA aTMOC-
(bepHOTO THCKY BaKJIMBE IJId IIPOTHO3YBAaHHSA HeMepiomauy-
HUX 3MiH morogu. Amke AKINO aTMOC(pepHUT TUCK BUCOKMUII,
oIlagy MeHIII iMOBipHi, HiK 3a 3HMIKEHOT'O THCKY.

CEENEEEZE [ToACHW, K | HOMY BMPOA0BX 400U 3MIHIOETLCS Noroaa.

I Bce x moroabcs, He3BaKawOUM Ha JOCTYITHICTH IIPOTHO3iB,
I[iIKaBO CaMOCTIMHO CIIOCTepiraTm 3a IIOTOo[0I0 i MOpPiBHIOBATHU
pesyJabTaTH BJIACHUX CIIOCTEePEKeHb 3 MIPOrHO3aMU, IO OyJau
CKJIaJleHi mpodecioHaamMu.

noroAy GRogi

HYMO JOGMIAXKYBATI il 2o

ITam’arait! Tinbku TpuBadi (HOHAL TUXKAEHB) IMOAEHHI CIO-
CTepe)KeHHs 3a IIOroJ0I0 JAaAyTh TOOiL 3MOTYy BUABUTH II€BHI
3B A3KU MiK XapaKTepPUCTUKAMM MOTOAU, MO0y AyBaTu rpadiku
IXHBOI 3MiHH.

To0i sHadobiimbcsa: TepMOMETP BYJWYHUN, ILJIACTUKOBUMN
KOHTelHep IIpaBUJIbHOI (popMu, 6apomMeTp (3a HAIBHOCTI), caMo-
POOHMI IIpamopelp i3 Jerkoi TKaHNHN YU II0JIieTUJIeHOBOI IIJIiB-
KM, MipHa MoCcyAnHA IJIsI BUMipIOBaHHA 00’ €My piguHM.

3aedannsa 1. Criocrepiraii 3a Imoromoo IOAHS IPOTATOM JBOX
TUKHIB. [loMOBCs i3 yJieHaAMM CBOEl HaBUAJIBHOI TPy BUKOHY-
BaTU iHAMBIAYyaJIbHI cCIOCTEPEKEHHA B OAWH 1 TOM caMuil uac.

IlocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHS

()& IMMlogua BuMmiproii TeMIepaTypy IOBITpA 3paHKY
i BBeuepi. Hamaraiica poOuTu BUMipu B OOMH i TOM caMHH dac.
dikcyit oOugBa IOAEHHI pe3yaIbTaTy BUMipIOBAaHb Y TaOJIMII].

,--"/
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(\(olo) 2" BusiBisii HanpAMOK BiTpy. Ilpuragaii, sk BUSHAUUTHU
HaAIPSAMOK BiTPY 3a KOJMBAHHAM TiJIOK JAepeB, po3TallyBaHHAM

caMOpPOOHOr0o mpamnopiA-gaorepa.
Iligroryiica g0 BuUMIiIpIOBAaHHA KIiJIBKOCTL oOIIamiB

iy yac TPOBEIEHHS CIOCTEepe:KeHHA 3a moromoio. Ilomepen-
HbO BUMIpsAN JOBKUHY U IMIMPUHY AHA KOHTeiiHepa. Bim Oyme
mocyauHoo-npuiiMauem Boau. O0umcan IJIONIYy AHA KOHTeIiHe-
pa B cm?. Ha uac crocTepeskeHHs MOCTaB Horo 6e3 HAKPUBKU Ha
BigzkpuToMy MicIi. SIKII0 3a mepion comocTepeskeHHs 3a IIOT0J0I0
OyJiu omtagu, TO BUMipsii 06’eM 3i0paHoi BOoAu B MiJIijIiTpax.

3Huail, wo 1 ma (1 cm?®) 600u mae macy 1 e.

ITominmu o00’em 3i0paHOil BOoAM Ha IJIOLIY AHA KOHTeliHepa —
i o0umcesnII KibKicTh onagis y mu/cm2.

(oo &“88 TudopmMallizo mpo BOJIOTiCTh IOBiTpA AisHaBalicsa 3
MIPOTHO3IB IIOTOAM B MepesKi iHTepHeT, o paznio i ¢ikcyi ii.

3amnucyii TeMIlepaTypy HOBiTpA, IIBUIKICTL i Hamps-
MOK BiTpPYy, BOJIOTICTH 1 KiJIBKiCTh OIIaZiiB 3a IIPOTHO3aMM ITOT'OIU
Ha Tejie0aueHHi UM B iHTEPHETI.

3aedanna 2. Ilo B3aBepIIeHHi CHOCTepPeKEHHS IIiATOTYH
ImpeseHTaIliliHi caawam abo mIaxKaTH, BAABIINCHL IO YMOBHHUX
Mo3HaUeHb Ha 3Pas0K TUX, IO Ha KoJgaxXi. BusHau KiJbKicTb
COHAYHUX, IOXMYPUX 1 TONTOBUX AHIB 3a IIePioJ CIIOCTEPEKEHHS.

Y MOBHi HIO3HAYECHHSA MPUPOTHUX ABUIIL

SICHO {S} O xMapHo € oi O noxmypo &% O
CHir % K
poca \Q £ | TymaH

sous s

MopiBHANTE 1 0OrOBOPITL Y FPYMi PesynbLTaTn CBOIX cnocTepe-

>KeHb 3a noroaoto.
naYy-o-nay
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@ MIBHABANIBHMI KANIENO,OCKOM
A

JltoguHa TpuBaJMil yac crocTepirasia 3a pocainHaMU i TBapu-
HaMu ¥ Aifilja BUCHOBKY, IO iIXHSA IIOBEIiHKAa MOJKe BilllyBaTu
) nmorony. Ochk gedAKi mIpuKJIagn:
® POBTYPKOTiJIMCS IroJIiyOM — BCTAHOBUTHCS XOPOIIIa IIOT0/1a;
® JIACTiBKU JIiTaIOTh HU3bKO — Oy/e JOIII;
® AKIIO KYPU He XOBAIOTHCA BiJ AOITYy — JOII KOPOTKOUAC-
HUN;
® CHUHUII IIOYMHAIOTh 3PAaHKY IIUIaTH — BHOUI Oyae Mopo3,
XOBAIOThCH IIiJ AaX — OO0 XYPTOBUHIU;
® 3paHKY B IWJIIOI KYIalThLCA TOPoOIli — 1o 00igi Oyme morr;
® AKIIO B COHAYHHUN NeHb KBITKM KyJan0a0u 3aKPUBAIOTh-
cd — ueKau oIry.

Axmro ingopmarnia Tebe 3aiikaBuJia, IepeBip, UM cOpas-
IXKYIOThCS Il IPUKMETH.

MEAIAMOLWYK

ITomikaBca iHMIMMU OpUKJIAZaMU IiepegdadyeHHs IOTOIU 3a
IMIOBEIIHKOIO TBAPUH 1 POCJIVH.

@ TOBI A0 GHArH

1. Haseu onHe axepeno iHhopMmaLii Npo noroay, 1Ba Nnpunaau ong cro-
CTEePEXEHHS 3a NOrogoto, TP CKNaaHUKN NOoroau.

2. 3Bigkn noamHa agisHaeTbecs nNpo noroay? Ansa 4oro NoanHi noTpibeH
NporHo3 norogn?

3. Haeenoum npuknagu nepiogmnyHmx i HeNnepiognyHnUx 3MiH Noroau.

4. ’y 3a pe3ynbTataMmu BNaCHOIO CNOCTEePEXEeHHs 3a noroaoto (pyopu-
ka «Hymo gocnigxyeaTtu») nobyayn asa rpadiku 3amiHu Temnepatypm
(paHKOBOT i BevipHbOI). Ons KOXHOI fobu crnocTtepexeHb 064Mcnu
cepenHio 4oboBy TeMnepartypy.
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1) ToMmipkyh i BU3HaY, WO 06’€QHYE CBIT/IMHU B OVH KONaX.

2) CkopucTtaBLlmch Pi3N4HOI0 KapTolo CBITY, 3'CYI, HOro Ha Hili Binblue —
CyX0401y 41 OiINSAHOK, YKPUTUX BOAOHO.

ISLEINEEINEY))  Cknaa i sminv riapocdepn

Boany o6osioHKYy 3emJi HasdmBaioTh rigpocdeporo. Bora
po3MinieHa MisK aTmMoc(epoio 1 3eMHOI0O KOpoio. ¥ CKJami
rixzpocgepu po3pisuaoTh CBiTOBUII OKeaH, MIOBEPXHEBi BOAU,
JBONOBUKH, IMif3eMHi BoaM. A Iie JIOAMHA CTBOPIOE IITYYHI
BOJOMMM, HANIPHUKJAJA CTaBKMW, KaHAJMW, BOJOCXOBUIIA.

| Yci maTepukm # ocTpoBU oMHuBaIOTLCA Bogamu CBiToBo-
ro oxkeany. I[le okeaHu, MOps, 3aTOKHU Ta IPOTOKU. CBiTOBUIA
okeaH yxpusae 70 % momii 3eMHoI KyJii. PisHomaniTHi coui
HaJaoTh BOJaM OKeaHiB 1 MOPiB COJIOHO-TiIpPKOT'0 IPHCMAaKYy.
Taka Boja Ha3MBAETHCA COJTOHOIO.

IloBepxHeBi Bogu — I1e piuKku, 03epa, CTaBKU, BOJOCXOBHU-
ma, oosiora. IlimzdeMHEMMHU BomaMu 3aIOBHEH] TPilTUHY 1 ITyC-
TOTU 3eMHOI KopHu. B HUX Boga Mo:Ke ImepedyBaTu B PiIKOMY,
TBEPAOMY 1 ra30IIoAi0HOMY arperaTHUX cTaHax. [Ipukiagamu
Oig3eMHUX BOJ € reiizepu, apTe3iaHcbKi Boau. [aa :KuTesais

v\&y



BEJIMKUX MiCT OO0JIaIlITOBYIOTH OIOBETH 3 apTe3iaHCHKOIO
BogoI0 (Man. 62). Ii BunobyBaioTs i3 riinbus moxax 100 M.

Y Boji piuoK, cTaBKiB, CTPYMKIB, :
a TaKOXK y MiIBeMHHUX 1 I'PYHTOBUX
BoJax yMIiCT coJjiell He3HauHuu. Taky
BOJYy HasduBaioTh mpicHoro. Ha 3emui
npicHOI BogM HaOAraTo MeHIIIEe, HiXK
COJIOHOI.

Man. 6& broseT y napky

CEENEREENE Monpayon 3 disnyHol  kapToto  YKpaiHu (guB. nepLuni
¢op3ad). Bigwykai Ha Hili HalbinbLLi pivkn 1 03epa, 3annLum TXHi Ha3BW.

BOOOVMW CBROET
MICLLEBOGTI

HYMO AOGAIIXKYBATH

HocaimxeHHS BUKOHAH Y IT03ayPOUYHUM Yac.

IlocaimoBHiCcTs, BUKOHAHHA TOCTIAKeHHI
(ol il 3’sacyii, AK1 BOJOWMMU € Y TBOIM MiCII€BOCTI Ta CKiJIBKM IX.
(\elo] 2 TlisHaiicd, AK BUKOPUCTOBYETHCA BOJA IIMX BOJONM.

Crknagu iH(popMmaniiiHy AOBIAKY IPO BOJOMMM CBOEIL
MicIeBOCTi.

3anuiny CcaMOCTifHO, IO BJAJIOCS Ji3HATHUCSA IIPO BOJIHI
00’€KTHU CBOEI MicIIeBOCTi.

3 ) Ha3ssu ymoBM, 3a 9KMX BOAA 3MIHIOE OOWH arperaTHUi CTaH Ha iHLLIWIA.

HAVKOBA JOBIAKA ) /BTy

¥Yci BogHi 00°ekTH 3eMiIi 00’efHaHI KOJI0O00irom Bogu —
TaK Ha3WBaIOTh HellepepBHE IepeMiIlleHHA BOAM Ha 3eMJIi.
Komoob6ir Boam BimOyBaeThbcA 3aBAAKU 3JAaTHOCTI BOIU
3MiHIOBATU arperaTHUM CTaH IIiJ BILINBOM TeMIepaTypu.
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KosmBanua TeMIepaTypu 3a0e3IedyioTh YMOBU AJIS IIe-
peMinieHHsa BOoAM Ha Beauki BiacraHi. Hampukaanm, Temsoi
IOHUHU 3 IIOBEPXHiI BOJOMM BOoJa BUIIapoByeThCcA. HeBuauma
BOJAAHA mapa, IIiJHiMalUYnuCh YIOpy, OXOJOMKYEThCA 1 mepe-
TBOPIOETHCA HA PiAUHY. 3TOA0M IIA PiAnHA BUIIAAAa€ HAa 3€MJII0
y BUTJISAAL OOy, rpany, cHiry. OgHa yacTuHAa OIajAiB IIPOHU-
Kae BIPYHT 1 IOIIOBHIOE 3allacy Mii3eMHUX BOJI, a iHIIIa — CTi-
Kae B piukm I o3epa. Uepes meAKUMN yac BoJa-MaHIPiBHUIA
3PEINTOI IIOTPAILIAE€ B Mope abo okeaH (maJg. 63).

Man. 6§. Cxe_ma Konoo6_iry 'BOAV B npupoai

3aBAsSKU K0JI000iry BoAM Ha ILIAHETI HiATPUMYETLCA BO-
JIOTICTH TOBITPSA, BCTAHOBJIOETHCA KJIMAaT y TiMl UM iHMIiN
MicieBocTi. A 11e Bozma 6epe yuacTh y (hopMyBaHHI peabedy
3emuri. Bes Bomu He MOXKYTh iCHyBaTHu JIOAU, TBAPWUHU i poc-
anau. Boma MicTHUThCS B KOKHOMY KMBOMY OpraHiami, 0e3
Hel HeMOKJIMB1 HpomecHu IXHbOI dKUTTENIATBHOCTI.

CECNEREEZEE 3a MaloHKOM 63 BU3HAY, KOO LM@PO0 NO3HAYEHO KOXHEe
3 9BULL, ONUCAHE B HAYKOBI AOBIAL.

CEENECEREY CkopucTalica TEKCTOM [AO0BiOKM Ta cKNagu cxemy «3HavyeHHs
K0noo6iry BoAM B Npupog;i».

JOBPI CNPABKM ANst NPUPOAN

YacTo HeITiJIbHO 3aKpUTHIl a00 3iICOBaHWII BOAONPOBIIHUNA
KPaH € IPUYMHOIO BTPAT IUTHOI BOIMU.
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SIKIIO KpaH 3imcyBaBcsi, BUACHO Harajail JOPOCJHM IIPO He-

o0ximHiCcTh ¥ioro peMOHTY abo 3amimu. Hamaii mepeKoHJIMBOCTI
CBOEMY HAraJyBaHHIO TAKUM KOHKPETHUM JOKa30M. 30epu BO4Y,
IO IPOTATIOM 5 XBMJIMH TOHEHBKOIO I[iBKOIO BUTIKa€ 3 HEIIiJIb-
HO 3aKpuTOro kpaua. Bumipsaii ii 06’em. HasiTh ToHeHBKA I[iBKA
BOJM 3 TAKOT'O KpaHa YIIPOJAOBIK JOOU MOKe CIIPUUYNHUTH ITIOMIiTHi
BTPATH IIi€l KUTTEBO HEOOXigHOI pedyoBWMHHU, IO IPHU3BEIE 0
HepallioHAJIbHUX BUTPAT CiMeITHOT0 OO KeTy.

BapricTs HepamioHaJIbHO BUKOPHCTAHOI BOAM i CTaHe TBOIM
IIePEeKOHJINBUM JOKa30M, YOMY He TpeOa 3BOJIiKaTH 3 PEMOHTOM
1 3aMiHOIO KpaHiB.

o

N

TOBI 1O GHAIM

HasBwv o+ cknagHWK NOBEPXHEeBUX BOM, [1Ba cknaaHukn CBiToBOro
oKeaHy, Tpv BoaHi 00’ekTn YkpaiHu.

Ha3zBn cnocobu eKOHOMHOrO CMOXMBAHHA BOAM, SIKi TV BUKOPUCTOBY-
€L Y MOBCAKAEHHOMY XWUTTI.

Cknaanm po3noBiab NPo OAHY 3 NPUPOAHMX BOAOWM MiaHeTu, Noao-
POX 00 9KOT T MpieLl 3aiicHNUTM. Ym us Bogoinma Tebe npneabnioe?
3anuwuy cBOK PO3MOoBiAb Yy 30WUT abo Ha AUKTOPOH MOOINTbHOro
TenedoHa. MNMoainuca Heio 3 Apy3aMN.

Ynopsiakyin Ha3By BOAOMM 3a 306ifibLUEeHHAM 00’ eMy BOAU, L0 B HUX
MICTUTbLCSA: OKeaH, CTaBOK, MOpPE.

MosicHU, ki Pi3MyHI 9BMLLIA CYNPOBOAXYOThL KON0OOIr BOAW.
CkopuCcTaBLUNCh aiarpamMolo, 3anuiin HA3BM 300paKeHUX Ha MasloH-
Ky 64 Tin, 3a 3GiNbLUEHHSAM BMICTY BOAN B HUX.

. 97i3100 91i3100
100: 80is 100 4acTuH  yactun (213100

80 HacCTVH I yacTuH
-

O oF

60 -
Man. 64. BMIiCT BOOM B Pi3HUX XNBUX MPUPOAHNX Tifax

40 14i3 100
20 - yacTuH
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’3: ‘“ YM 0COBJTVBA
JIITOCOEPA 3EMTT Wil

\1) Mpuragan, aky 6y4oBy MaloTb 3EMHA KOpa 1 MaHTis.
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Mpo nitocdepy
HAYKOBA ﬂ'OBl'ﬂ'KA T3 BHYTPIlLUHI MPOLLECU B HIlA
Jlitocpeporo HazmBaioTh TBepAYy 000J0HKY 3emJi. BoHa
CKJIQIa€EThbCA i3 3eMHOI KOPHU 1 BEepXHBOI YAaCTUHU MAaHTIl

ToBminua JiTochepu pisHa, B ogHUX Miciax Junie 80 KM,
B iHmux — 6au3bKo 200 KMm.

./

)/

3’sAcyil MOXOMKeHHs cJIoBa «JiTocepa» i 3aIuIIM B HOTAT-
HUK.

Jlitochepa 3emii yTBOpeHa PidHUMU TipCBKUMM IIOPO-
mamu. [lo momimpeHMX TipChbKMX TOPiJ Hajde)KaTh: I'PaHIT,
IIiCOK, BallHAK, KaM’ sgHe i Oype Byrijas, Topd, Mapmyp,
0asaJbT, Kpeiga, rauHa (maJa. 65).

o o N 4
Mapmyp Topd KiHoBap.

]

r

FpaHlT Kam’aHe Byrinng

7

Maun. 65. Tipcbki nopoan

BanHak

7
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Hocaimxyioun jgiTocepy, HaAYKOBIII AIAMIIN BUCHOBKY,
IIT0 BOHA HE CYIliJIbHA, a YTBOPeHa 3 OKpeMux JiTochepHux
naut. JlitocdepHi nauTu — 1ie BeJIUKi AIIAHKY JriTocdepu,
II[0 HOCTifiHO pyXaloThcA. Ix pyx moBimpHUIL (Big 1 g0 6 cM
3a pik), ame TpuBae TucadogiTrAmMu. JliTochepHi miautum
TO HACyBaIOThCA OJHA HA OAHY, TO PO3’isKAKal0ThCcsa. BHacri-
IIOK PyXy JiTocepHUX ILIUT YTBOPIOIOTLCA IipchbKi xpedTH
1 PO3JIOMHU.

Ilepemimenaa ripcbKux mopix y JiTocdepi conpmum-
HIOIOTH 3emJierpycu. Tak Has3sMBAIOThL ITiI3eMHI MHOIIITOBXU
M KOJIMBAaHHSA 3eMHOI IToBepxHi. I xoua TpmBaJicTh 3eMiie-
TPyCy MaJjia, IMOTYKHi 3eMJIETPYCH CHPUUYNHIOIOTH BEJIUUE3Hi
PYHHYBaHHsA, 3aBIAIOYM IITKOIM JIOIAM.

B oxpeMux Micisax 3eMHOI KOPHU HAIIOI IIJIaHETH 3’ ABJIA-
I0ThCA BYJIKaHU (MmaJ. 66).

Xmapa nuiy v rasis

Kpatep E >

| o .
| Man. 66. Cxema 1 CBITIHA BUBEPXEHHS ByJIKaHa

Byakan — wmicie BuxoAy Ha 3eMHY IIOBEPXHIO MarMu.
Marma — 11€ po3ILIaBjeHa CyMilll peUOBUH, HACUUEeHAa ra3aMu.
Ilixg yac BUBep:KeHHA ByJKaHa MarMa yepes3 po3JjioM Y 3eMHil
KOpi CTPiMKO BUJIMBAETHCA HA ITOBEPX HIO 3eMJIi. BuBep:keHHA
BYJKAHaAMOKeO0yTrnab0 KOPOTKOYACHUM, a00 JOBTOTPUBAJIIIM.
Bynkanu BuBeprarmThCcsa AK Ha CYXOHO0Ji, TaK 1 Ha JHI MOpiB
YM OKeaHiB.

CEENERENE Momipkyin, e nitocdepa ToBlWi@ — Mg, okeaHamMu 4n nif
Marepukamu.
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HAVKOBA J10BIAKA /) /BRI RTINS

I3 pyxamm JgiTtocepHUX NIJIUT, 3eMJeTpycaMu, BUBep-
JKeHHSM BYJKaHIB IIOB’SA3aHO YTBOPEHHS HaAWOIJIBIINX He-
piBHOCTEeH 3eMHOI MoBepxHi. AJie 3MiHU B JriToc(hepi MOKYTh
CIIPUUMHIOBATH 1 OIIagu, Ce30HHiI I J000BI KOJMBaHHS
TeMIlepaTypu, Teuii piuok, BiTep, CoHIle, TBapWMHU, a TAKOXK
rocrojapchbka MifAJbHICTH JIOAUHN. ¥ CYKYIIHOCTLI BOHU €
OCHOBHUMH «apXiTEeKTOpaMM» 36 MHOTO PeJbeERY.

3eMHUH pesbe(d — Ie CYKYITHICTh (DOPM 38 MHOI ITIOBePXHi.
dopmamu peabedy CyX00JIy € IIaropou, ropu, IjaaTo, KaHb-
oHU, MoawHMU I piBHUHU (Ma.s. 67). PiBHUHU nogindaioThCca
Ha HU30BUHU, BUCOUNHU, IIJIOCKOTIP 4.

B okeanax i MopsAX TaKoXK € ripcbKi xpeOTu, 3amaguHU
¥ YJIOTOBUHU.




MEAIAMOLWYK

Hob6epu indopmMmarliiro mpo 3MiHM pesbedy mif BIIJINBOM OJHO-
ro 3 YNHHUKIiB, 3a3HAUEHUX y HAYKOBi# moBiami. CTBopu mocrep
) 1 Ipe3eHTyH MOTr0 OJHOKJJIACHUILAM 1 OMHOKJIACHUKAaM.

PosrnaHbTe @i3vyHy kapTy YkpaiHu (auB. nepLuuii ¢op3adl).
Bigwykante W nokaxiTb Ha Hin Taki ropyu N PiBHUHW:

a) Kpumcbki ropu, YkpaiHceki KapnaTu;

6) Monicbky, MpuaHinpoBCcbKy, NMPUYOPHOMOPCBLKY HN30BUHMU;
B) BonuHcbky, JoHeubky, MNoginbcbky, MNpuaHiNnpoOBCLKY BUCO-

HYNHN.

nnYy-o-nnN

LOEPI CMPABU ANt NPUPOSAU

SIKmo mo6aM3y TBOTO HaceaeHOTO
IIYHKTY € sp, 00CTe:X HOoro pasom 3 J0-

POCJINMU.
OcHOBHU YUHHUK YTBOPEHHSA
ApPiB — Ile TMOTOKM 3JMBOBUX 1 TaluXx

BOJI, HeIIPaBUJIbHE PO30PIOBAHHSA JIAHIB.

Slpu 3aBAArOTH HIKOAM MOJIAM 1 Jicam,
PYHAHYIOTH foporu (ma.. 68).

Tu 3mMokeIr 3amo0irTu 30iIbIIeHHIO
APy, AKIINO CBOEYACHO OPraHi3yeIn apy-
3iB 1 3HalloMHuX, 1 B 3aIOBHUTE IMOT0O
3eMJIelo (AKIITO BiH e He Ty Ke BeJIMKUH)
abo BucaguTe B HbOMY JepeBa, yKpinure | Man. 68. Ap
CTiHM APy riJIKaMU.

TOBI 40 GHATU

1. Hasewn ogHy ripcbky nopogy, 81 dopMu penbedy, TPU YUHHUKN
dopMyBaHHS penbedy.

2. 9ky 06010HKY 3emi Ha3nBaloTb JiITOCGEePOIO? I3 HOro BoHa ckiaga-
€TbCA?

3. Yum moxe 6yTn Hebe3neyHe NnepeMillleHHS NiIToChepHUX NANT?
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4. Tlepeniyn popmun penbedy TBOET MiCLEBOCTI.

5. Jlo Ha3Bu piBHMHM 006epn Ha3BYy MiCTa, PO3TaLLOBAHOIO Ha il Tepu-

TopIl:
PiBHMHa Micto
lMNpugHinpoBCcbka HU30BUHA TepHoninb
Mpr4yopHOMOpPChKa HN30BUHA JlyraHcbk
MoainbCbka BUCO4YMHA Mwukonais
JoHeubka BUCoO4YMHa MontaBa

6. ﬁ O6uncnu, ckinbkn pokiB TpMBaNo YTBOPEHHA 48-MeTPOBOro py,
AKLLIO B CEpeaHbOMY 3a pPik BiH MOA0BXYBaBCS Ha 3 M.

R

l’%: (D 10 BLAOMO

TIPO COHLIE LMICAUD  *Wiflly,

4.

AKx mu 3Haew, HebecHUMU MilaMU HA3UBAIOMb YCi Npu-
POOHi mina, AKi € 8 KOCMOCI.

1 HaBegu npuknagmn HebecHux Tin. 9ki 3 HUX TOBI goBoaunocsa 6aunTi
Ha HebI?

:; % i ii CEENERENEY 3anuwite 00 Tabauui xapakTepuUCTUKN TPbOX
mY-o-nniN

HebecHux Tin: 3emni, CoHusa i Micauga. BukoHaTn 3aBaaHHA
[OMNOMOXYTb HaBeAEHi HMXYe XapakTepUCTUKW:

® 10 SKOI rpynu HanexmuTb HebecHe Tiyio (acTepoin, nnaHeTa, KOMeTa,
30ps, CYNYyTHUK);

e paaiyc HebecHoro Tina (696 000 km, 6371 kM, 1740 Km);

®  3/]1aTHICTb BUIMPOMIHIOBATU CBIT/1I0 (BUNPOMIHIOE CBITN0, HE BUMNPOMIHIOE
cBiTNna);

° Temriepartypa Ha rnoBepxHi HeGeCcHOro Tina (oeHHa i HiyHa Temnepatypu
He HaaTo Biopi3HatoTbeq, Big +120-130 °C BaoeHb i 0o —170 °C BHOU,
nocTinHo 6nmn3bko 6000 °C);

® HasiBHICTb TBEPA0i 000J/I0HKN Ha NOBEpPXHi HE6ECHOoro Tina (€, Hemae).
1313
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Xapaxmepucmuka

HebecHO20 mina
o axux HebecHux mia
HAJLeHUmy

3emnsa Conuye Micayb

) Paodiyc

30amnicmo
8UNPOMIHIOBAMU CELMJO

Temnepamypa Ha NOBepXHi

HaseHicmb meepdoi
000JI0HKU HA NOBEPXHI

MNopisHanTe po3mipu CoHuga, 3emni Ta Micaus.
MNopisHANTe TemnepaTtypu Ha NnoBepxHi 3emini, Micaus n CoHus.

CEENECEE 3’acyinTe, Y OHAKOBI pe3ynbTaTi BaluMX NOPIBHAHb 3 pe3ysib-
Tatamu iHWKnX rpyn.

@) Poskaxun, wo 106i BigoMo npo CoHAYHY cucTemy.

Mpo 0co6nnBOCTI
HAVKOBRA LOBILKA l} 3§Mm n Gokus

3emuaa — 1e maadeta. Cepen immwumx miaanetr CouauHOI
CHUCTEMH II'sTa 3a po3MipaMm Ta TpeTs 3a BiJCTaHHIO
mo Coniga. 3aBAAKM AOCTATHIN KiJBKOCTI KMCHIO M PigKoi
BOAW, COPUATJINBIN TeMHOepaTypi Ha HaIiil IJIaHeTi icHYye
JKUTTSA. 3eMJIA He BUOPOMiHIOE CBiTJIa.

Coume — oxma i3 wmigeapaiB sip. iamerp CoHiga

' cramoBuTh 1 392 000 xMm. ITopiBHaHO i3 3emuero e y 109 pa-
3iB Oiapime. I xoua CoHIle € HAWOJAMIKUOIO O 3eMJIi 30pero,
BificTaHb MidK HuMH AopiBHIoe 150 MinbiioHIB KijmomeTpis.
Tomy Ha Hebi BOHO i Mae BUIJIAL HeBeJaWMKOro aucka. llei
IVICK OTOUYEHUU CAIOY0I0 COHAYHOIO KOPOHOIO.

Csirtuo Bix Conia gocarae 3emuri 3a 8 XB. A Big HacTymHOIL
HanOIm:K401 10 3eMJIi 30pi CBiTJIO J0Ja€e KOCMiUHMI IPOCTIip
3a 4 POKH.

Ak i Bci 30pi, CoHIle — IIe pol3neueHa KYJs, Y CKJIAIAl AKO1
HalbiabIe ra3iB — BOJHIO Ta I'eJilo.

—
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Temmeparypa Ha mnoBepxHi Couma Oamssxko 6000 C,
a 3 HaOJIMKEeHHAM [0 IleHTpa BoHa carae moHaz 15 000 000 °C!

To6i Bimomo, 1mo CoHIle 1 HeOecHi Tija, AKi pyxamTbCa
HaBKO0JIO HbOT'0, YTBOPIOIOTE CoHnsaAuny cucremy. Maca CoHILs
3HAUYHO OiybIIa 3a Mmacy HeOecHuX Tij1 COHAYHOI cuCTeMU.

3apas JocTeMeHHO BiloMo, 1110 Bci HebecHi Tija Consgunol
cucTeMu pyxamThcsa HaBKoJ0 Conns. IIpore Oysinm uacu, Koau
aoau BBaskaan: CoHIle pyxXaeThbCcsa HABKOJIO 3emui. Bugmummuii
pyx Conia 1mo HebOecHiil cdepi € HaACJAIAZKOM TBOIO CIPHIi-
HATTA 7000BOro odbepranusa 3emii, a He pyxy Connga. Takuii
PYX MOJKHAa IIOPiBHATH 3 MOI3IK0I0 HA aBTOMOO1JIi, III0 MUUTH
3 BeJINKOIO MIBHAKicTIO. To0i 3maeThes, M0 pyXaloThes gepe-
Ba 1 OyIMHKM, a He aBTOMOOiIb.

CECNEREENSIY Lo ana 1ebe Oyno HOBUM 4YM HECMOAIBAHUM Y HAyKOBIl
noBigui? 3anuwun B HOTATHUK.

HAVKOBA JOBIAKA /I E TV Ve SO P

I3 ycix HebecHuUX Tij HaUOJIMMKUE IO
3emui posramoBanuiit Micaus (ma.un. 69).
Bigcrans Big HaImol IJIaHeTH IO
Micamna npubausuo y 400 pasiB meHIna,
Hixk g0 Conns. Maca Micansa npubamnsHo
y 81 pas meHIIa 32 Macy 3eM.JIi.
| Micane Mae Kyadcty (Qopmy, obep-
TAETHCSA HABKOJIO CBOEI OCi Ta HaBKOJIO
3emuri. Tina, mo obeprarOThCAad HABKOJIO iHIMUX TiJI, Ha3WBa-
IOTh cynmyTHUKaMu. MicAIllp — €eTUHUN IPUPOTHUYN CYTYTHUK
3emiri, TOOTO CTBOpeHHII IIPUpPOAO. Yepe3 BiICYyTHICTH
Ha Micsami armocgepu, mogidoHoI 10 atmochepu 3eMJri, HOTo
IIOBEePXHA BAeHb HarpiBaerbcsa go +130 °C, a BHoui oxoJo-
mKyeThea o —60—-170 °C.
Hiu i nerns Ha MicsaIri TpuBaioTh IpuOJIN3HO 10 15 3eMHUX
ni6. Micauna go6a gopiBHIoE 29,5 demuux mo6u (708 roguH).

Man. 69. Micaub
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Omzur obepr HaBkoJgo JSemui Micans  3ailicHIOE
3a 27,8 semHux mob6um. Uepesa Te IO TPUBAJIICTHL 00epTaHHA
Micama HaBKOJO 3eMJi @I HaBKOJIO CBO€i oci mpmOJIm3HO
OJHAKOBa, a 00epTaeThCA BiH y TOll camuii Oik, 1Mo i1 3emJid,
My 0aumMo Jiniie ogHy miBKyJao Micamns. Yacom BoHa Haly-
Ba€ BUTJIALY BY3€HbKOI CKHOOUYKM, a YaCOM — IIOBHOT'O AVICKA.
ByBatoTs HOUi, Koau Micamsa B3araJsii He BUIHO.

Bugumi iz 3emui dopmu
Micama wHasBamu ¢asamMu
Micausa. Po3pisaaoTs 4 asu
Micsansa: soBut MicaAnsb, mnep-
I1a YBepTh, MOBHUM Micanp,
ocTaHHsA YBepPTh (man. 70).

Y ¢dasi nHOBOro Micamna
roro 3oBcim He BuaHO. IloaBy
OCBITJIEHOI TOHEHBKOI CKMU-
00uYKM; 3 IMPaBOTO OOKY MicAY-
HOT'O AMCKa Ha3WBalOTh MOJOAuKoM. llosmoBunry nucka Micsa-
A Mu 60aummo y (pasax, [0 MAOTh Ha3BY IIepIa M OCTaHHSA
yBepTh. [Ipub3HO yepesd ABa THKHI Iiciia HoBoro Micama
BCA MOro CTOPOHA, AKY BUAHO i3 3eMJIi, IIOBHICTIO OCBIiTJIIO-
erbcsa Counem. Togmi e HeOecHe Tijto Mae BUTJIAL Aucka. Tarky
¢aszy Ha3BaHO moBHUI MicAns.

Micans BuauBae Ha 3emJio. I1ig iioro BmanBoM piBeHb BOAU
B MOPSAX i OKeaHaXxX IIMOJO0OM IIEPiOAMYHO TO HiABUIIYETHCH,
| TO HOHMXKY€EThbCA. Tak 3’ABIAIOTHCA IPUIIWBY 1 BiAIJIMBH.
Ix crocrepiraiors :xuTeIi y30epesx MOpPiB Ta OKeaHiB.

| Mann. 72 Cbiasm Micaug

CEENEREEN Cknaan OBa 3anuTaHHA OO0 TEeKCTY HaykKoBOI OOBiOKM Mpo
Micaub, nocTaB X OAHOKNACHULSAM/OOHOKIACHNKAM.

HYMO JOCNIOXYBATH DPA3N MICSALS

HocaigxeHHA BUKOHYH Y IT03ayPOYHUI YaC Pa30M 3 TOPOC-
JIUMU IPOTSATOM OJHOTO KAJIEHAAPHOTO MiCsILA.

—

.
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It TbOTO MOCaiKeHHA OasKaHO MaTH O1HOKJIb a00 Ii30pHY

Tpyoy.
Bukonaii crioctepeskeHHsA 3a pazamu Micsais.

ITocaimoBHiCTS, BUKOHAHHSA JOCIINKEeHHA

W@ 3’acyit, y AaKi gHi y TBOiM MicieBocTi MicAnb mepedyBae
y (pasi HoBoro Micsansa. B oauH i3 ux AHIB 3 HACTAHHAM TEMPABU
cmocTepiraii 3a 3opAHUM HeOoM. Axuit Buraanm mae Micans?
3adikcyii pe3yabTaTH i JaTy CIOCTEePEIKeHHI.

({0042 Yepes THKIEHL IIOBTOPU CIIOCTepe)KeHHA. SIKuii Bu-
raan mae Micans? K HasuBaeTbeda 114 pasa? 3adikcyil pesyab-
TaTH U JaTy CIOCTepPeKeHHd.

IIle uepes TUKIeHb BUKOHAW YeProBe CIIOCTEPEKEeHH S
i mepexkoHaticsa, 1o Micans nmepedysae y (¢asi moBHOro Micsris.
Kparte posaguBuTHCcs MOro JOIOMOKe 30ibITyBaAJIbHINA TPUJIAL.
3adikcyii pe3yabTaTH i ATy CIOCTEePEKeHHd.

(o[l ¢ Yepes THKIEHb BUKOHAM 3aKJIIOYHE CIOCTEPEKeHHS
3a Micanem. AKuii BUIrJIAL BiH Mae Ha 30pAHOMY Hebi?

A0CANAM N AISHANNCS

3oBHinIHINA Burasa Micaisa Ha 30psgsHOMY HeOi IIOCTYIIOBO
3MIHIOETBHCA. SIKIIIO IToUYaTy crocTepekeHHs y (pasi HoBoro Mics-
I, TO KOXKHOT'O HACTYITHOTO TUXKHSA (Y TOM caMUil eHb TUMKHS)
MU OymeMo crocTepiraTu immmy gasy Micars.

A

@ MIBHABAIBHUIN KANIEROCKOMN
A

Yomy maaHeru CoHsauHOI cucremMu, oOeprapuyuch HABKO-
go CoHng, He BinmansamTeea Big Hboro? Ha mi zanuranHsa Bifg-
noBiB Icaak HreioTou. IIpunbamnsuo 300 pokiB TomMy BiH BiZKpuB
3aKOH BCECBITHBOTO TAKIHHA. STrigHO i3 MMM 3aKOHOM, ycCi Tijia
OPUTATYIOTBCSA MiK cob0or. Cmay iX HIPUTATaHHSA HAYKOBEIlb
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HasBaB TsKiHHAM. HbIOTOH mOBiB, IO cuJia NIPUTATAHHA MiXK
TiJIaMu 3aJIe’KUTh Big IXHBOI Macu Ta BincraHi Misk auMu. Orixe,
Bci miaameTu COHAYHOI cucTeMHu mepedyBalOTh Ha CBOIX opbiTax
3aBIAKM BeJIMUE3HIN CIJIi COHAYHOTO TAMKIHHI.

IIpupogauii cymytHuk Semii — MicAns — yTpUMYETHCA
Ha CBOill opOiTi cuior 3eMHOrO TaKiHHA. Ila cuma yrpumye
1 miTyuHi cynyTHUKN 3emi. Ilepmiuii 3 Hux 0yJio BUTOTOBJIEHO
B YKpaiHi, fioro sanyck 3airicaieHo B 1957 porri.

3apas3 Ha HaBKOJIO3eMHilI opOiTi pyxaeThCcA KiJbKa THCAY
IMITYYHUX CYNMyTHHKIB. IX BHKOPHUCTOBYIOTH [JJIS PO3BigKu, HaBi-
rairii, pagio- Ta iHTepHeT-3B’A3KY, HAYKOBUX JOCTiAKeHb i cmo-
cTepesKeHH: 3a IIOT00I0.

ﬂé\ MEIAMOLLYK

Huni macoBo momupeni cmapT@oHM i iHTepHeT. 3AiliCHU
moIIyK iHdgopmMallii mpo Te, SK moB’d3aHi cMapT(OH, iHTEpPHET
1 HITYYHI CYyOYTHUKY 3eMJIi.

TOBI 40O GHAIU

1. Hassu npupogHnii cynyTHmk 3emri, nga Buam pyxis Micsaus, Tpu ¢pasu
Micausd.

2. Jo akux HebecHux Tin Hanexatb 3emnd, Micsaub, CoHue?

3. Cknaan Tpu 3anuTaHHeA Npo Hanbnmxyy oo 3emni 3opio, Wwob nocra-
BUTU IX OQHOKIACHMNLUAM i OOHOKIACHUKAaM.

4. Onuwmn NocnigoBHICTb 3MiHKM a3 Micaug.

5. HanesHo, TOGi 4OBOANNOCS YyTWN BUCHIB «CBITUTb Micsiub, Ta He rpie».
Poatnymay iMoro Ha ocHoBi HabyTx TOO0I0 3HAHb.

6. ' LBi rpynn y4HiB 1 y4yeHuup obrosopioBann po3mipu CoHusa
i Micauda. Tllepwa, nocunawynUCb Ha CBOI CNOCTEPEXEeHHs 3a
Micsauem, suronowysana, wo CoHue i Micaup npnbnnMsHo ogHaKOBUX
poamipis. [pyra rpyna 3 uyvMm He Morogaxysanacb i BigctoioBana
OymMKy, wo CoHue 3Ha4yHO OinbLInX po3MmipiB, HixX Micsaub. A Wwo i3
LbOro NpmMBoAy Aymaew tm? Yomy?
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CAMOOITTHIOBAHHS

HABYAJIbHUX PE3YJIBTATIB TEMU 3

CEENECEEREY OuiHM cBOT JOCArHEeHHs1 B MisHaHHI npupoau. Peaynbtatn
CaMOOLHIOBaHHSA }iKCYN Yy 30LUUTI.

KapTka camoouiHKM A O0CSrHeHb y Nni3HaHHi npupoan

Camoouinka

Pesyavmamu : :
Iloeénicmro |Yacmrkoseo, Hi

S mHasusaro:

O0oJioHKU 3eMJri

Crocobu 300pakeHHsa 3e MHOI1
MMOBEPXHi

IloromHi ssBUIIA 1 METOLM
IX mocJaimsKeHHs

3axonu 3i 30epesKeHHI YNCTOTU
OBiTpA

Hii nt00unu 04 yoesneveHHs
nio uac:

* moBeHi

* TpO3U

* 3eMJIETPYCY

51 posymiro:

Sk 3MiHIOBa/IUChH YABJIEHHSA
JoauHu npo 3emiaio, Conie
Ta MicAIb i3 pO3BUTKOM
MIPUPOSHUYNX 3HAHD

i TexHOJIOTIH

Yomy Ta AK BigOyBaoThLCA
3MiHU B 000JIOHKaX 3eMJIi

Bnoaus Bogu, BiTpy, CoHIls Ta
IisJIbHOCTI JIIOAUHY Ha Peabed

BakauBicTs HaOyTHX 3HAHB
npo Semaio, Conme, Micans

‘?1
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Camoouinka

Pesynemamu - :
Ilosenicmro |Yacmrkoseo, Hi

BaskauBicTh JOCHITHUIIBKUX
YMiHb

/ A Bmiro:

Hocaidncysamu moromy

¥ pikcyBaTu pes3yabTaTu
cIIocTepesKeHb

Iobupamu ta npesenmysamu
iH(popMmaiiiro mpo 060JI0HKHT
3eMJIi, BODOMMU CBOET
MicmeBocTi, hopMu pesbedy

Mooenwsamu K01000ir
BOJAM ¥ OIIMCYyBaTU, AK BiH
BimOyBaeThbCA

IToxasyeamu Ha riobdyci
U KapTi TepuTopiio YKpaiHu,
MaTepUKU, OKeaH!

Obuucawsamu BigcTani

Ha MiCIIeBOCTi 3a BUMipaMu
Ha reorpadiuHiii KapTi

Ta MacIITa0OM KapTu

Cnocmepizamu dpasu Micarsa

7 . ] - -

OujHn cBolo pobOTy B rpyni, CKOPUCTaBLUMCL Tabnuueto
Ha c. 36.

CrEnEREERE CTBOpy nendyk, wob Bino6pa3ntn MOMEHTU, Ski 3anam’s-
Tanucs nig 4Yac BUBYEHHS L€l TeMun. BUKOpPMCTOBYM 3amManbOBKW, 3HaKW,
iHporpadiky, CBITANHN.

IITo Bpamocsa HamIinIe
Moe HaibigbIIe JOCATHEHHA —

CTBOPIOEMO MiAPYUYHUK caMi
Mos nponosuirisa

.




Tema /4@

BBYAEMO
YKIBY
DIPOAY 3EMII

& X710 Taki opraHiamu Ta sik ix BUB4atOThb

" © Yum pocanHu BiAPI3HSIOTLCS Bif TBAPUH
-4% . ¢ Lo pocavHam i TBapuHaAM HeobXiaHO
LJ151 KUTTS
wEas

& Sk pyxaloTbCsi POCSMHW | TBAPUHU

¢ [le mewikatotb POCJINHW | TBAPUHN

& Yum ocobnmsi rpnbu ik opraHiamm

¢ o Take ymoBU iCHyBaHHSI Ta SIK OpraHiamu
rMPUCTOCOBYIOTLCS 40 HUX

¢ Yomy xuBa npupona taka pisHoMaHIiTHa
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TA AK IX BUBYALOTD Wiy,

a

)
l% ‘% SKI BIACTVIBOCTT OPTAHT3MIB

/

I nopyw 3 mob6oro, i 6 pisHUX KYMOLKAX HAULOL NAAHemu
3aexco0u € xusi icmomu. Tomy 3emaro Ha3u8arwmMb He
milbKu 01aKUMHOI nepauror Bceceimy, a we it naamne-
moio Humma.

\1) Bunbepu HA3BU XUBUX NPUPOOHUX TiN i3 Nepeniky: CTPYMOK, 3mis, HagTa,
Oripok, csioH, ckess. NosacHU CBiln BUGIP.

’} Opraxiamu T4 ixHi
BNacTUBOCTI

Sk Tm 3HaEI, }KUB1 IPUPOAHI Tijla Ha3WBalOTh OPraHizMa-

HAYVKOBA L OBIOKA

mu. Jlo HUX HaJeKaTh yCi TBAPUHU, POCJIUHU, I'pubu, OaKTe-
pii, a Tako:K Jiroau. Hamy miaaHeTy HaceasOTh pisHOMAaHiTHI
oprauismu (kosaxc).

SAK Gaumin, opradisaMu BiIpi3HAOTLCA MiK cO00I0 PO3Mi-
pamu, 3abapBieHHIM, (DOPMOIO, CEePeAOBUIIEM KUTTA. AJe
MiK HUMHU € unMaJio ciisibHoro. Hacammnepen Bci opraHismu

—
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CKJIaZAaIOThCA i3 KIaiTuH. BijgbmricTs KJIiTHMH HaCTiIBKH Ma-
JIeHbKi, IO s iX BUBYEHHS BHKOPUCTOBYIOTH MiKpoO-
ckot (man. 71). 3a #1oro AOMOMOIrOI0 HAYKOBUILI I HAYKOBIIi
3’sdAcyBajid, IO KJITUHU POCJUH, TBApuH i rpmbiB MaioTh
OomHAKOBi ocHOBHi ckJyaguuku. lle kJiTuHHA MeMOpaHa
(BaxmIae KJITMHY BiJ B30BHIIIHIX BIJIMBiB), IIMTOILJIa3Ma
(BHYTpimHi#i pigKuii BMicT KJIiTuHH), AaApo (CBOEPiTHUMA
«IIyJIBT KePYBaHHA» KUTTAM KJIiTHHN) (Mau. 71).

\ 2

= KniTnHHa

] T\ MembpaHa

e e Liutonnasma
.

T Aopo

Man. 71. Mikpockon — 36inbLuyBanbHuin npunag, (1);
cxema Oy[oBv KNiTuHA (2)

Tinmo OinbIToCcTi OpraHisdMiB HAIOI IJIAHETH CKJAJAE€THCS
30araTbox KJIiTuH. [{e 6araTokJIITHUHHI OpraHizaMu, HaIpUKJIa1
pubmu, maas3yHu, OTaxu, ccaBii. lepeBa, Kyl i1 TpaB’sHUCTI
POCJNHU TAKOK € 0araTOKJiTUHHNMU OpraHisMamu.

IcrytoTs opraHidamu, TiJI0O AKUX YTBOPeHE OOHIEI0 KJIITHU-
HO0. IX Ha8WBAIOTH OMHOKJIiI THHHUMMY opraHizMamu (maJ. 72).




Kiaituana OyzoBa BJacTuBa Jiville opraHidamaM. BoHu
MailOTh BJIACTHBOCTI, 3a AKUMH BiApi3HAIOTHCSI Big TiJ
HEXXUBO1 IIPpUPOAU (Man. 73).

XueneHHsa ; J - ‘ AunxaHHsa

3abe3nevye opraHi3M _ . BinByBaeTbcs
NOXVBHUMMU ¥ ' 3a y4acTiO KUCHIO,
peyYoBMHAMM e 3abeaneuye

¥ i< opraHisamy eHeprieto

PicT i po3BuTOK

36inbLUYIOTLCS PO3MipU

i Maca Tina, 3MiHIOETbCS _. POSM!-IO)KeHHSI

noro ¢popma o OpraHisamu gaTb
‘(4-' e MOTOMCTBO, IKE Mae
S ) 03HaKy BaTbKIB

MoppasnusicTb
OpraHiaMmy OTPUMYIOTh
iHpopMmaLLito rnpo Te,
Lo BioOyBa€ETHLCH

B HABKOJIULLIHBOMY
cepenoBuLL | MOXYTb

OpraHi3amMu 3MiHIOKTb
MEBHUM YMHOM pearysaTi

| MOJIOXXEHHS CBOro
Tifla Ta MOro 4yacTuH

K . : y MPOCTOPI

’

CEENEREENEY CkopucTancs MaloHKOM 73 Ta cknaau nepenik BnacTuBoC-
Ten, SKUMM OpPraHiaMu BigPI3HAIOTLCS Bif, HEXMBUX MPUPOLHUX Tifl.

Y 0araToOKJITHHHMX OpraHidaMax POCJHH i TBapuH 3 KJIITHH
CKJIafaioThca Opranu. KoykeH 3 HUX BUKOHYE II€BHY POJIb B MKIT-
TeniaabHOCTL opranisamy. Tak, cepiie TBApUHU IIepeKadye KPoB,
KpnJja 3a0e3IeuyioTh INTaXxOBl ImepeMillleHHs B IIOBiTpi, KOPiHb
3aKPilJIIoe POCJIMHY B I'PYHTI i HOTJIMHAE 3 HHOT'O BOAY 3 Pi3HUMU
pevYoBUHAMM.

kMan. 73. BnacTtnBOCTI OpraHiamis

@ PoarnaHb konax (c. 143). BucnoBu NpunyLleHHS, ki MeToan A0CHi-
IKEHHs npupoan 300paxeHo. fAky iHdopMaLio Npo opraHiaMm BOHW
[alTb 3MOry otpumartun?

! 142§
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’} MeToAan A0CRIAKEHHS
Opraxiamis

3 MeTOI0 JOCJIiJKeHHA OpraHidaMiB BUKOPUCTOBYIOTH PidHi
MEeTOIM, 30KpeMa CIIOCTepeKeHHd, BUMipIOBAHHS, eKCIIePH-
MEHT.

CrnocrepeskeHHA MPOBOAATL 0e3 3MiHM yMOB iCHYBaHHSA
OpraHismiB, 4acTO 3 BUKOPUCTAHHAM 301JIbIMTYBAJIbHUX IIPU-
aagiB (man. 74, c. 144). ®oro- Ta BimeokamMmepu JalOTh 3MOTY
misHaTHCs, AK IOBOAATHCSA TBapWHMU BIEeHb i BHOUYI, SK
POCTYTh POCJHHU i rpubu, a IPUCTPOI AJISA 3BYKO3aIHUCy —
K TBapUHU CIILJIKYIOTHCS 3a JOIIOMOI'OIO 3BYKiB.

Buznauntu micime mepeOyBaHHS TBApPHMHHU JOIIOMAaraioTb
pamioOHAINMUITHUKY Ta CYIYTHUKOBL MiTKu. IX 3aKpimIooTh
Ha TBapuHi i 3 JOIIOMOroI0 CIeliaJbHUX CHUTHAJIB BizcTe-
JKYIOTH 11 mepemimienusa. Tak HayKoBIli 3’ sCOBYIOTb, B SKUX
KYTOUKaX MJaHeTH 3SUMYIOTH IIePeJIiTHI IITaxu, KyIu II00PO-
JKYIOTh KUTHU Ta iHITYy iH(OopMAaIliio mpo pisHIX TBAPUH.

2’
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BoBk i3 pagioHawWMnHMKOM B onypgani niHreiHa 3amackoBaHa
Bigeokamepa

Akyna, ronoBara yepenaxa i kadapka i3 CynyTHUKOBMMU MiTKamu

Man. 74. TlpncTpoi, Wwo gonomaraioTb BUBYATM NOBEAIHKY TBAPUH

BumiproBaHHA 3aCTOCOBYIOTh, 1100 Ai3HATHCA MacCy i1 po3-
Mipu opraHi3MiB UM OKpeMuXx ixHix yactuH. Hanpukaan, Bu-
MipIOIOTh Macy MJOMAIB 1 JOBKUHY KOPEHIB POCJINH, TeMIepa-
TYypy Tijia TBapUH.

3a OIIOMOTOI0 €KCIIePMMEHTY OPraHi3MH! [TOCJiIKYIOTh
ycmelriaJbHO CTBOPeHnX yMoBax . Hammpukiag, mo63’acyBaTu,

| SK CBITJIO BILIMBAE Ha PiCT KBACOJIi, HEOOXiJHO IIOMiCTHUTH 1Bl
OJHAKOB1 POCJIIMHU B Pi3HI YMOBU: IEPIIY POCIUHY KBacOJIi
B OCBIiTJIeHE MicIle, a IPYIr'y — B 3aTeMHEHE.

CEENEREPAN Ay iHpOopMaL,ilo Npo XUTTA BOBKA i NIHMBIHIB (Mas1. 74) faloTb
3Mory oTpumatu 306paxeHi NnpmucTpoi? MNoainuca cBoiMM aymkamm 3 OOHO-
KNacHMUAMW N OLHOK/IACHUKAMU.

O6roBopiTb, 4N5 4Oro NOTPIOHO BMBYATWU OpraHiaMn. 3anpono-
HYWTe, sKi OpraHiamMm Ta K MOXe AOCioXyBaTu Bawa rpyna.
MomipkyiiTe, 9K i Ae MoxHa 6yae BMKOPUCTATU Pe3ynbTaT Uyx
JocnigxXeHb.

nai4-o-nniy

’_'_/"“
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MEAIAMOLWYK

Kopucryrouuncs pisauMu g:xepeaamu ingopmairii, godepm 1ri-
KaBy IJs cebe iH(opMallio mpo JocaigKeHHsa POCJIUH i TBapuH.
IIpesenTyii inopmalliio B rpyii.

BNGIBAHHS
[ MPOPOULYBAHHS
KBAGONI

Mema docnidxcerHa: TOCAIAUTHA HEOOXiHICTL BOJIOTA i CBIT-
Jla IJIs IIPOPOINyBaHHA HaciHUMH i pocTy pociauH. IIpopocturu
POCJIMHM KBACOJIi 3 HACIHWH.

Tobi snHadobrambes: 8 TPOHYMEePOBAaHUX ILJIACTUKOBUX CTa-
KaH4YMKiB i3 r'pyHTOM; 6 HacCiHMH KBacoJIi, 3aMOUYEHHUX Yy BOAi
3a m00y OO0 BHUCaAKyBaHHs; 2 CyXi HacCiHMHM KBacoJi; Boja;
IepeB’sHa MaJnyKa BiJ MOpO3uBa.

HYMO JOGCNIAXYBATH

Tpusamnicts gocaimkenns — 10—14 xio.

ITocaimoBHiCTS BUKOHAHHA HOCIIIKeHHI

(oo V crakaHuukax 1-6 3pobu mo oAHill JIYHOUIN TIJIK-
OMHOI0 2 CM i 3MOYM JIYHOUKH BOoAOI0. IloKjagu B KOXKHY JIYH-
Ky IO OJHill 3aMOUYeHili HACiHWMHI KBacoJIi 11 3arOpHU I'PYHTOM.
Y cbOMOMY i BOCBMOMY CTaKaHUYNKY 3p001 JIYHOUKH i ITOKJIaI1 B
KOYKHY I10 OAHiM cyXi¥l HaCiHMHIi, 3aTOPHU 1X I'PYHTOM.

(OO 3amuIiiy B 30IIIUT AATY BUCiBAHHSA HACIHUH.

¥Yci cTaKkaHYMKM PO3TAIlyll B OCBITJIEHOMY TENJIOMY
micmi. IllogHa cTex, mob6 r'pyHT y cTakaHunkax 1—6 6yB BoJIO-
rum. Coocrepiraii 3a IpopoCTaHHAM HACiHMH y BCiX CTaKaHYU-
KaX i 3amuIy B 30IIUTI IaTH IIOABU ITPOPOCTKIB.

IIpoporeni pocauHU, OKPIiM OfHi€l, IIOMICTH B OCBIiT-
JeHill YacTUHi KiMHATHU, a OMHY — B TEMHOMY MicIli (HampuKJiaz,
y madi). Koxui 1Bi 1061 B oquH i TOM camuii yac 100U BUMipIOi
BHCOTY MOJIOAUX POCJIUH, PE3YJAbTATU 3aIIUCYU Y 30IIIUT.

\(elol¢si TTpunuum mocJIifKeHHs IIOMHO BHcCOTa OnHiel 3 poc-
JIH JOCSTHE 5 CM.
L 145 %
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JOCNIANNN N OISHANNCSH

CamocTiiiHo 3po01 BUCHOBOK: 1110 HEOOXiTHO AJIsI IPOPOCTaH-
HfA HACIHMH KBaCOJI1; 3a AKUX YMOB BJIAJIOCS BUPOCTUTY HaWlBUIITL
POCJINHU; AKe 3HAUEHHS CBiTJIa B POCTi pocauH?

Bupoueni pocanau MOTPiOHI 1A MOTABIINX JOCTIIKEHb.

TOBI 40 CGHATU

1. HasBn ognH 6araTOKNITUHHUIA OpraHi3aMm, [Asa MeToau AOCHIOXEHHS
OpraHi3miB, TP BNAaCTUBOCTI OPraHi3miB.

2. 3a 9kMMy BNacCTUBOCTSMWU OPraHi3Mm BigpPIiSHAIOTLCS BiO, HEXMBUX
NPUPOAHUX Tin?

3. BusHay, npo ki BNaCTUBOCTI OPraHi3MiB i0eTbCHd B TakKUX PeYEHHAX:
1. KopoBa xye TpaBy. 2. 3 9€Lb KYpPkn BUAYNMAnCb Kyp4darta. 3. Y Hebi
Kpyxnsie open. 4. MNepepn, 4owemM 3aKpuancb NESIIOCTKN KBITKW.

4. MocnocTtepiran 3a Oyadb-9KOKO TBapWHOW, WOO Ai3HATUCA: YMM
BOHA XMBUTbLCH, K PYXA€ETbCA, AK pearye Ha 3BYKW i HaONMXEeHHs
iHLINX XMBKUX icTOoT. CTex 3a TuMm, Wob He 3aBaoaTv TBAPUHI LIKOAM,
He cnonoxaTu ii. Dikcyn pesynbTaT CnocTepeXeHb, 3a MOX/IMBOCTI
coTorpadyi abo 3HiMK BiAeo. AKi BNaCTMBOCTI OpraHiamMie Boanocs
BUABUTM? [pe3eHTyin pe3ynbTathi CBOET pOBOOTH iHLLMM.

5. Poskaxu npo Metoau [OoCNigKeHHs opraHiamiBs. 9k cy4acHi npunaau
i MPUCTPOI gonomaralTb AOCAIAXYBATU OpraHi3Mu, He 3aB4aroym im
wkoan?

6. 'v LiTn cnocTtepiranu, gk 3 KaMeHI0, L0 BNaB 3 BUCOTU, YTBOPUIUCS
OPiOHI KaMiHLL.

— Ilozaanvme, Kaminb po3dmHoxicyemovces! Omooxc, 8iH op-
eanism! — euzyxnye Tapac.

— Tax! — ckasana Onenka it dodara: «Aémomobinb ma-
KOJ}C MONCHA HA36AMU OPZAHI3MOM, AddHce 8iH PYXaemuvcs! »

— Hiuozo0 nodioHozo, 60 8u Ha38a U JuULe NO 00HIll 8.ac-
mueocmi opzaniamie. A ybozo HedocmamHvo, W00 88axamu
KaMiHb Il a8mMomo0iab opzaHidmamu, — 3aysaxues Cepeiilko.

Yuio aymky nogingew tTn? MNoacHn.
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’::t R 9 Y90TO T SK KMBAISTLCS
T ZWXAHOTD TRAPHHA il

4.
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Hasen Tpbox BigoMux TOOI TBAPUH. YMM XUBUTLCH KOXHA 3 HUX i Oe
nobyBae Kopm?

l} Kopm TBapuH i crnocoéu
Noro Ao6yBaHHS

IcryloTh TBapuHU, AK1 KUBJAATHCA TiJIbBKNA POCIMHAMU.
IXx HaswBaIOTH POCIMHOITHMMHK TBapuHamm (man. 75).
Borm mMaroTh MinHI # ILIOCKI 3yOu, AKMMM IIOAPiOHIOIOTH
IyIKi crebsa, JUCTKMW, HaciHMHM i maoam pocamH. Haii-
OiybINuii 3Bip TBAPMHHOIO CBiTy HAImoi KpaiHm — 3yOp —
TEX POCIMHOITHUM.

HAYKOBA OOBIOKA

Man. 75. POCNMHOIQHI TBAPUHMN

TBapuH, AKi KUBJIATHCA TiJbKU IHININMHU TBapuHAMU,
Ha3MBAOTh M ACOITHNMHU, a00 xmxkaxkamu (man. 76, c. 148).
BoosaroBaTtu 3700MY M’SCOIZHMM TBApHMHAM [IOIIOMAaralTh
pisHOMamiTHI mpucrocyBamHs. OmHI XWMKaKm MHOigKpazga-
IOTBCS 0 3400MUi I 3aJUMIAIOTHCS HEIIOMiueHUMU 3aBAAKU
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3abapBJjeHHIO ITOKPUBIiB Tisa. Hanpukian, y sryapa Bisepy-
HOK XyTpa Haraaye omnaJie JIUCTS JKYHIJIiB, y 0ijloro BegMmensa
XYTPO Take K Oijle, AK cHIir goBkoJsia. BoBKam, Turpam,
opJjaM Ta iHIIIM XM)KaKaM 3400yBaTH KOPM [IOIIOMAaraimoThb
CAyX, 3ip, HIOX, IIBUAKMHK Oir, mimmi kirti. Xmxka puba
BYAUJBHUK (MOPCBKMUH YOPT) Ma€ Ha I'OJIOBI BHUpicT, KiHemb
siKoro cBiTuThedA. Ile cBiTsio mpuBabdioe 31001Y, IK IIPUMAaH-
Ka Ha ByAIi. sKaba qoOyBae KOpM ZOBIUM JIUOKUM S3UKOM,
SKMM BOHA TOYHO BJIYYAE B JKEPTBY.

Binnn Begmiab
LU

dnaminro ByaounbHuK

' U/Ian. 76. M’FICOTﬂHi TBApWHN

PosriauyTux npucTocyBaHb HEMAE y POKeBOro aaMiHTo
M CMHBOTO KHMTA — HAWUOIJIBIIIOl TBAPWMHUW HAIMMOI IIJIaHETH.
Kopwm (paukiB Ta iHmInX ApiOHUX BOAAHUX TBAPWH) BOHU J00Y-
BaIOTh (PiIbTPYyBaHHAM BoAUu. PinbTpaMu CAYTYIOTh 0COOIUBI
IJIACTUHKHU, M0 PO3TaIlIoBaHi y A3b00i (hramiHrO I poTOBiit
MMOPOKHUHI KHUTAa.

PociuHHEHUM i TBapMHHHM KOPMOM KUBJIATHCA BCEITHI
TBApPMHU, HAIIPUKJIAJ 1’KaK, BeAMe/Ii, CBUHI.

- 148
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Lo nonsa TeGe Oyno HOBUM, HECMOAIBAHWUM Y HAYKOBI AOBIALLI?

Ha aki rpynun noginaoTs TBAPWIH 3a1€KHO BiJ, KOPMY, AKNIN BOHU
cnoxuneatoTb? Cknaay cxemy noginy TBapuH 3a iXHIMU XxapHoBUMK BNoaobaH-
HAMW, OOMOBHWU il HA3BaMM TBAPUH, 300paXXeHnx Ha MantoHkax 751 76.

-

3anuIilry B HOTATHUK Ha3BY HAMOiJBIIIOTO 3Bipa, AKUN KUBeE
B YKpaiHi, Ta HafibiIbI10I TBAPUHYU HA SEMJIi.

3a CBIT/INHOIO 06roBOPITh, LLIO AONOMarae noasipHii nMcuui no-
N0BaTU Ha 3aliug, a 3anu — pATyBaTUCS Bif HEl.
OOMiHgMTECH BiONOBIAAMM 3 iIHLIMMUW FPynamMu.

MEIAMOLLYK

IloguBuCh Bizleo 3a mocUJIaHHAM i Jall BiAIIoBial

HA 3aIUTAHHA.
https://cutt.ly/tIdhF7y

1. ki TBapuHU Ha Bifeo HaJeXKaTh 40 POCJINHO-
iTHUX, AKI — 70 M scoigHUX ?

2. Yuwm xapuyerbed renapn? 1o gae tomy 3mMory niikpagaTu-
cs 1o 3m00muUi, a 110 — BIIOJIIOBATH 117
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’} MUBNEHHS | AUXAHHSA
TBapux

3 KOPMOM TBapPUHU OIEPKYIOTh MOKUBHI pedoBuHN. BoHU
HeOoOXimHi aJsa moOymoBM Tijia I oTpuMaHHA eHeprii. 3ades-
IMeYeHHA OPraHiZMy MOXMBHUMUN PEUYOBMHAMU HA3UBAETHCH
SKUBJICHHAM. 3aBIAKY JKUBJIEHHIO TBAPUHA POCTE H ITiATPU-
MY€ CBOIO JKUTTEAIANIBHICTD.

B opranismi TBapmHuU KOpM 3a3Hae 3MiH. PeuoBunHu, 3
AKUX CKJATaeTbCsA KOPM, IIEPETBOPIOIOTHLCS Ha PEYOBUHU,
moTpiOHi opraniamy. ¥ 6ararbox TBapWH TaKi mIepeTBOPEHHS
BimOyBaIOTHCS B OpraHax TpaBJaeHHA (man. 77).

HAVKOBA LOBIOKA

PoTtoBa
MOPOXXHMHA ToHKa Kuwka

ToBcTa KULLKa

\

N— — —_— — —

Wan. 77. CxemMa opraHiB TpaBneHHA TBapUHW (Ha NpUKnagj Kilkm)

Y poTOBi#l IOPOKHMHI KOPM MHNOAPiIOHIOETHCA 3ybamu
Ta 3MOYYETHCA CIIMHOIO. ¥ ILJIVHKY 3 PEUOBUH KOPMY YTBOPIO-
IOThCS IMOKUBHI peUOBNHN. BOHM HAIXOAATH Y TOHKY KUIIKY
M TOBCTY KHUIIIKY, a 3BiiT1 pa3oM 3 BOAOI0 BCMOKTYIOTHCS B
KPOB 1 POBHOCATHCA IO BChOMY OPraHi3my.

CEENECEEREY CKOpUCTaBLUMChL MasnoHKOM 77 i TEeKCTOM OOBiOokM, NigroTym
PO3MOBiAb MPO NPU3HAYEHHA OPraHiB TPABNEHHS KilLKW.

N



@5” MIBHABANIBHMI KANIENAOCKOM

IlaByKm — BIpaBHI xm:Kaku. BoHU MOJII0I0Th Ha KOMaXx Ta iH-
muXxX APiOHUX TBAPUH 3a JOIIOMOTOIO CiTKH, IITO0 3BEThCA ITaByTHU-
HoIo. Yekaroun Ha 340014, HaBYK MOJKe JOBIO CUIITH B II€HTPI
maByTHUHM ab0 XOBATHUCA HeMoJaNiK. SIKIT0 B maByTWHI OIMUHS-
€ThCs KoMaxa (3100uu), TaByK MUTTIO BIIOPCKYE
B ii Tijl0o OTPY#iHiI peuoBUHU Ta TpaBHUM cik. Ilix
€0 Takol cyMiIllli KoMaxa IIPUIIUHAE PyXaTu-
cd, a 11 BHYTPIlIHI OpraHu NIepeTpaBJIIOIOTHCA.
Yepes meBHUU yac MaBYK BUCMOKTYE 3 TBEPAOL
000JIOHKY Tijla KOMaxXxu PiguHYy, II10 MiCTUTh TO-
JKUBHI pEUYOBUHU.

YuM KUBJEHHS MNaBYKa BiJApPi3HAETLCA Bil JKUBJIEHHSA
Kimgm?

2) Mpuragan, wo 106i BiAOMO NPO ANXaHHA TBAPMH.

ILJ1s1 sKUTTA TBapyuHaAM HeOOX i THIM K1ICeHb. BiH HagxoauTh
B iXHill opraHiam 3 moBiTps. 3a3dBuUail TUXaHHIM Ha3WBaIOTh
BAUXaHHA i BUAWXAaHHSA TOBiTps. AJie B HayIli JUXaHHAM
Ha3WBAIOTh ABUIIA, II10 BiJOYBAIOTHCA B KJIITUHAX OPTaHi3MiB
3a y4YaCTI0 KUCHIO 1 IIOXKUWBHUX pPeuoBUH. B pesyabTarti
IUXaHHS BHUBLIBHAETHLCA eHeprig. Boma HeoOximHa paa
POCTY, PO3MHOMKEHHA, PyXy U IHMIUX NOPOIECIB KUTTEMI-
SIJTBHOCTi. SIKIIO Tm OisKMIIT um rpaemn y ¢yTbdoJ, TBOE TijIo
HarpiBaeTbcsa. Ha HarpiBaHHA BuUTpayaeTbCA YacTUHA
eHeprii, 1Mo yTBoOpmWJacs 3aBOAKN IUXAHHIO.

Ilinx uyac pgmxaHHS TBApUH BigOyBaeThCA TIa3000MiH:
B OpraHiaM HaJXOAUTH KMNCEHb, a 3 OPraHismMy BUIIJISAETHCA
BYTJIEKMCJI Tras.

HaszemHi TBapuHU OTPUMYIOTH KHCEHBL 3 aTMOC(HEepHOTro
moBiTpsa. [yis 3abe3nmeueHHA ra3000MiHY OiJIBITiCTh TBAPUH
MaioTh opraHu auxaHHg. O3HalloMcsa 3 HUMU Ha IPUKJIALL
OpraHiB JMXaHHSI KOHS 3a MAJIOHKOM 78 Ha c. 152.

——
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HocoBa nopoXXHuHa

JNereni
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Man. 78. OpraHu gmuxaHHs KOHS i pubu

Kucens, 1110 3 TOBIiTPAM HAAXOAUTD L0 HOCOBOI ITOPOKHUHHI
KOHS, AUXAJbHUMMU IIJISIXaMH1 IIOTPAILISAE 0 JiereHiB. Ilogiomi
OpraHu AUXaHHsS MAalOTh CJIOH, KiT, co0aKa, BeAMilb, MUIIIA
U iHII1 TBApUHUA.

Pubu oTpumMyOTh KMCeHb 3 BOAM. Pa3zom 3 BOIOIO BiH HAM-
XOJIUTH Uepesd BIIKPUTHUN POT y 3a0pa — OpraH AuXaHHs puo.
Bwmict kucuio y Bogi maiiake B 30 pasiB MeHIIIN, Hi?K Yy TOBiTpPi.
VY AaBIs€ENI, CKiTbKY BOAW HEOOXigHO pubi IIPOIIyCTUTH KPi3h
3s0pa, o0 3abe3meumTH opraHiam KucHem! 3masajocs 0,
MOTPAIIUBIIIN HA CYXOIiJI, prOM 3MOKYTh IIIBUAIIE HACUTUTU
opraHism KucHeMm. Ta Hacmpapai 3sa0pa IIPUCTOCOBAHI A0 IIO-
rJINHAHHS KUCHIO 3 BOOM, a He 3 IIOBIiTPA.

Y momioBoro uepB’ska HeMAae€ Hi JiereHb, Hi 3s10ep. B iioro
OpraHi3M KHCEeHb IIOTPAIJIA€E Uepe3 3BOJIOKEeH]I MOKPUBU Tija
3aBOAKU nudy3ii.

N\

Ha3e/ pe4oBuHy, HeOOXiOoHY AN AMXaHHS TBapuH. $K BOHa
notpannsie B opraHiam: 1) cobaku; 2) wykm?

JOBPI CNPABK ANst NPUPOAN

Y OaraThox JIIOAeH € ogHA UM KiJbKa JOMAaIIlHiX TBapwH,
AK-0T cobaka, KiT, XOM’ K, puOKM. A unMaJo giTel i Jopocamux
MpiloTh MaTH Takux ApysiB. Ta BakJIMBO mam’saTaTH: KUTTS
JTOMANIHBOI TBAPUHMU I[IJIKOM 3aJI€KUTh BiJl JIOAUHU.

S
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TBapuuu 3aBXKIAN IOTPEOYIOTH HAIMOI TYpPOOTH M JOIIOMOTH.
Hebatigy:xi J0au CTBOPIOIOTEH IMEHTPU 3aXUCTY 0€3NPUTYJIbBHUX
TBapUH, 00JIAIIITOBYIOTH AJISI HUX IIPUTYJKHU. BoJIOHTEpU IPUHO-
CATH KOPM i1 HEeoOXimHi JiKM, BUI'yJIOIOTH TBAPUH, IIPUONPAIOTH
IXHi )KHUTIIA.

Becr cBiT pgisHaBca mnpo Hactio
Tuxy 3 ykpaiHcbkoro micra IpmiHb.
Hapecui 2022 poky mig Bopo:XmMM
o0cTpislaMu poCilicbKMX 3arapOHHKIiB
miBUMHa paTyBajia cobak-iHBaJIigiB
(man. 79).

Honyunca U T [O0 IIATPUMKH
YOTUPUJIANNAX APY3iB, mogiauca cBoiM | Man. 79. Hacta Tuxa

. o |
JOCBLIOM 3 OOJHOKJIACHUIIAMMU U OJHO- 3YIOF|TOBaH!/IMVI r_|e|o
K IIACHK AMIL cobakamMu-iHBanigamm

' HOTATHUK JOMUTAUBIAX | GNIOGTEPEXIIBIX

J

3anuIy B HOTATHUK 3HAYEHHS CJIOBA «BOJIOHTED».

TOBI 4O GHAlIA
1. Haseu ofuH opraH XWBNEHHS, [1Ba OPraHn AMXaHHa, TPy rpynu
TBAPWH 3aJieXXHO Bif KOPMY, SKWIA BOHU CMOXWUBAKOTb.

2. 9Ki peyoBMHU XUTTEBO HeoOXioHi TBapuHam? Po3kaxmu, 9K BOHU
HaOXoOATb B OpraHiaM TBapWHMW.

3. Haeegu npuknaam npucTocyBaHb TBAPUH 40 A00YBaHHSA KOPMY.

4. CTBOpPW NOriYyHi Napu MixXk cnoBamMu B NiBOMY i NIPaBOMY CTOBMYMKAX.

JIETEHI opraH TpasBneHHs
LLIJTYHOK opraH ANXaHHS akyau
3ABPA opraH amxaHHsa cobakm

7

5. " ke 3HaYeHHs MEXaHi4HOro Pyxy, CBITNOBUX i 3BYKOBMUX SIBULL
y noOyBaHHi TBapuHamMun kopmy? Bignosiob CynpoBOOXyl npukna-
namu.
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T IVIXAHOTb POCTIMHN — hiflly,

V4.

3a manioHkoMm 80 npuragai opraHu POCANHM Ta IXHE MNPM3HAYEHHS.
Bigwykain Haa3eMHi opraHn B OAHIET 3 KIMHATHUX POCSIVH.

KBITKA ——> () ""‘7 g o %
3abe3neyyoTb
3abesneuye @:‘ vi! KMBNEHHS | ANXAHHS

O3MHOXEHHS POCNNHMU,

YTBOPIOKOYM HACIHUHN POCANHMN
CTEBNO
BMHOCUTb JINCTKM
[0 cBiTna, 3abesneyye
rnepeMilleHHs1 pe4OBUH
MO POCJINHI

nna
3axuMLLAE HACIHNHUN
Bif, NOLUKOOKEHHS \

HACIHUHA —
Aae no4yaTtok HOBIN
pPOC/nHI, 3ab6e3neyye
MOLUIMPEHHSA POCAVH

KOPIHb
3aKpine POCINHY
y IPYHTI, nOrnuHae

3 HbOro BOAY i HEOOXIiAHI
POCJ/INHI PEYOBUHM

Man. 80. OpraHu KBiTKOBOI POCAIMHM Ta IXHE NPU3HAYEHHS

<

Mpuayman nBa 3anuUTaHHA NPO OpraHy POCAVHK i NOCTaB X OgHOKIAC-
HULUi 260 0QHOKNACHUKY.

HAVKOBA NOBIAKA )/ BICIY IRty iF

Hopocauii 1y0 — I1e BUCOKE JePeBO 3 IIOTYKHUM CTOBOY-
poM i rimxkamm, siKke BUPOCJIO 3 MaJEHBKOTO JKOJyOA. 3Bi-
KU JIepeBo Oepe IMOKUBHI PEUYOBUHMU, 100 BUPOCTHU A0 TaKUX
po3MipiB?

YupomoB:k TpuBaJoOro yacy HayKOBII1 He 3HAJIM BiJAIIOBi-
[Ii Ha Ile 3anUTaHHA. BOHU BBaskaju: pocJanHaMm, AK i TBapu-
HaM, JJI POCTY MOTPiOHUHN KOpM. 3’ ABUJIOCA IIPUIYIIeHH,
IIT0 KOPM POCJIMHU OTPUMYIOTE 3 IDYHTY.
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3romom 3’sicyBajiocs, IO 3aBAAKM KOPEHIO 3 I'PYHTY
B POCJIMHN HAAXOAWTHh BOJA 1 HEeBHI HMOKHBHI PEUOBUHI.
PeuoBuHM, 3 AKMX MOYKHa OTPHUMYBaTH €HEpPTiio, POCJIHU-
HU CTBOPIOIOTHL cami. [T IIbOr0 BOHM BHUKOPUCTOBYIOTH
BOAY, SIKy BOWMpae KOpPiHb, i BYIJIeKUCJIHWH Tas, IO HaJI-
XOAUTHL B JHUCTKMN 3 IOBiTpsA. I3 IMMX ABOX PEeYOBUH YTBO-
PIOIOTHCS HOBiI PeUOBMHM — TJIIOKO3a i KuceHb (ma.n. 81).
IIe ximiune aBuIIe Bif0yBa€THCA B 3€JI€HUX JUCTKAX POCINH
Imig miero cBiTJya. 3aauInamunuch 0e3 cBiTJia, POCAWHI He MO-
JKYTh 3a0e3I1eUuyBaTH BJacHe JKUBJIEHHS.

YTBOpPEeHHSA POCJIUHOIO I'TIOKO3U 3 BYIJIEKMCJIOTO ra3y i
BOJIY M1 A1€I0 CBiTJIa B 3€JIEHOMY JIUCTKY Ha3UBa€ThCA (hoTO-
CHHTEe30M. 3aBAAKU (PoTocuHTEe3y aTMochepa 3eMii 36ara-
YYEThCA KMCHEM.

¥ nogaabIioMy 3 IJII0KO3U YTBOPIOIOTHCS 1HIII pEUOBUHU.
Ix opranism pocimHU BUKOPHCTOBYE IJIS POCTY i PO3MHO-
sxeHHA. OfHi€I0 3 TAKUX PEUOBUH € KPOXMaJjb. loro 6araTo
B 3epHiBKaX IIIIIEeHUIIi i pucy, OyJab0ax KapTOILIi.
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SEENEREERS] O6Gepu 3 nepeniky, Lo HeoOXiaHO A1 POTOCUHTESY: KUCEHb,
3€JIeHUVi JINCTOK, POCJIMHOILHI TBAPWHU, BYITIEKUCIINK ras, BigCYTHICTb CBIT/a,
HasiBHICTb CBIT/1a. AIKOI yMOBW HE BUCTa4ae?

CEENEREEPZ [1oaCcHW, YOMY B TEMINMLAX CTEXaTb He N1Lle 3a TeMnepaTypoto
NOBITPA Ta NOCTa4aHHsIM BOAU, @ 1 3a OCBITJIEHHAM POCJINH.

: HOTATHUK JOMUTNINBKX | CMOCTEPEXJIUBIX

JisHatlicd Ipo MOXOAKEeHHS CJ0Ba «POmoCcunmes», 3anuIlnu
B HOTaTHUK. IloMipKy#, 1110 CIIiJIBHOTO Y 3HAUEHHI CJIIB «pomo-
anapam», «gpomoepais», «pomocurnmes».

O6roBopiTb 3HAaYEHHS! HOTOCUMHTE3Y ANS POCAVHU, B KA BiH
BiAOYBaAETLCS, @ TAKOX AJ151 TBAPUH Ta iHLLIMX POC/IMH.

nai4-o-nniy

A
i@ MISHABAIBHAN KANEALOCKOM.

Xouya B 3eJIeHUX YaCTMHAX POCUYKU i BeHEPUHOI
MYXOJIOBKU (ma. 82) BimOyBaeThbCAa (DOTOCUHTES, ITi
POCJIMHU Yac BiJ yacy JiacyroTh TBapuHamu. 11106 ix
VIIOJIIOBATH, BOHU MAalOTh NPUCTOCYBAHHS — IIaCT-
KU, JUNKi peuoBuHu. IloguBuck Bifgeo, AK «II0JIIO-
I0Th» pocuYKaiBeHepuHa myxosoBka: https://cutt.ly/61dhKPR

Man. 82. Pocunyka i BeHepuHa MyxoJsioBKa

AK Ty BBaKaell, HACKIJIbKM BIAJIOI0 € Ha3Ba «POCIUHU-
XM)KAKU» JJIA POCUUYKM i BeHepmHOI MyxoJyioBKu? Iloscuu
CBOIO IYMKY.

\3) Aknin opraH poCanHW, Ha TBOWO OAYMKY, «BignoBiganbHWUM» 3a gUxaHHA?
MpaBunbHY BiANOBIOb HA Lie 3anNUTaHHS MICTUTb HayKOBa [0BiaKa.

—

.
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HAVKOBA JIOBIAKA | /MU EIIE R e

PocimaaMm, aK i TBapmHaM, IJIs JUXaHHA IIOTPIOHUNA KU-
ceHb. BiH HagxoauTh uepes3 OcOOJMBI yTBOPU B JUCTKAX —
npoguxmu. Y pisEmx pocamH Ha 1 mm? jgucTKa MoxKe OyTH
100-300 opomuxis.

Kucenp, 1mo morpanse y KJIITUHU POCIUHU, B3a€MOJIi€
3 TJIIOKO30I0 UM 1HINNMMU IIOKMBHUMU peuoBHMHaMu. BHacri-
JIOK ITHOT'O BUALIAETHCS JKUTTEBO HEeOOXigHA eHepris i yTBo-
PIOEThCA BYIJIEKUCIUM rad. BiH BuaijisgeTbcad B HABKOJIUIITHE
cepenoBuUIlle uepe3 mpoauxu. EHepriio pocamHU BUKOPHUC-
TOBYIOTH [IJII POCTY, YTBOPEHHSA IIJIOAIB Ta IHIIUX ITPOILECiB
KUTTENIANBHOCTL. PocanHN AUXaioTh YAEHb i BHOUI.

CEENEREERY 3anoBHK Tabnuuio. lHpopmauia 3 Tabnuui fornomoxe ToO6I
MOPIBHATM OUXAHHS POCAVH i POTOCUHTES.

O3HaKu nOpié6HAHHA Huxannsa domocurnmes

AKUll 2a3 no2aUHAEMbCA

AKuil 2a3 sudingemuves

Hu nompibne cimJio

HYMO AOCAIAMNYBATA || ANXAHHS POGINH

Mema OdocnidxuceHHA: eKCIePUMEHTAJIbHO TOBECTH, IO
POCIVHYN AWXAITh 1 BUALIAIOTH BYTJIEKUCJINN rad, a HEXKUBUM
MPUPOSHUM TijlaM TUXaHHSA He BJIaCTHUBE.

Tobi 3Hadobsiambesa: TIOCYAUHA 3 IPOPOINEHNMU POCJINHAMMH,
JBa ILIACTHMKOBI KOHTeIIHepU 3 HAKPUBKaAMU, OyIb-AKe HeKHBe
IPUPOJIHE TijJo, IO HOMIIAaeEThHCA B KOHTEMHEPi, IB1 CKJIAHKU
3 BAIHAHOIO BOJIOIO.

BanmHsaHOIO BOI0OI0 HA3MBAIOTHh IMPO30pPy 0€30apBHY CyMilll
BOAM ¥ KaJbI[il0 Tigpokcuay (rameHoOro BaImHa), dKa
MYTHIi€ 3a yMOBM 30iJbIIEHHA KiJIBKOCTI BYTJIEKHCJOTO
rasy B HOBITpi.
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3 IOoCIiZoM O3HAMOMJIOIOTL «lloC/IifoBHICTE BUKOHAHHIA
JOCTIIKeHHS» 1 MaJIOHOK 83. ¥ IIIKOJIi TH 3MOKeIll cIIocTepiraTu,
SAK Ie¥ MOCJil BUKOHYE BUNTEJbKAa/BUNTENb, BUKOPUCTOBYIOUN
POCIMHM, BUPOIIeHi TOOOO B IOIIepeIHbOMY JOCJi KeHHi.

ITocaimoBHiCTh BUKOHAHHSA JOCTIIKEeHH

Y mepmuili KOHTeliHep IOMINIIAIOTh MOJIOA1 POCJIUHU
KBAaCOJIi Ta CKJIAHKY 3 BalTHAHOIO Bo#oI0. KoHTeliHep HAaKPUBAIOTH
IIiJTbHO HAKPUBKOIO Ta CTABJIATH Ha ONHY N00y B TeMHY Iady.
Bes cBiTsia He BigOyBaTuMeThCA (DOTOCUHTES.

Y Ipyruii KOHTeHep NOMIIaloTh HEeXKWBE IIPUPOSHE
TiJIO Ta CKJISAHKY 3 BallHAHOIO BOAoi0. KoHTeliHep MIiJILHO HAKPU-
BaIOTh HAKPUBKOIO i CTABJIATH HA OAHY AO0Y B TeMHY Itady. ¥ Mo-
BY BUKOHAHHSA AOCJIiAy MalOTh OYTH OJHAKOBUMMU AJIS 000X TiJI.

\(elo] &€l Yepes ogHy mo0Oy mgicTaroTh KOHTelHepM i3 Imiapu
Ta CIIOCTEPIralmTh, IO B MNEepPIIOMY KOHTEeMHEPL BamHAHA Boja

IIOMYTHiJIa, Y ApyroMmy — Hi (ma.. 83).

-

1 P : =

MouyaTok B WHHQ %}
OOCHIIKEHHS L t IAXKEHHS W
BanHana Boga BanHaHa Boga
nposopa NOMYTHINa
o = 9% 3aKkiH4YeHHSA =
m*‘ﬂ L [OCNIOKEHHS « =
- BanHgHa Boga BanHsHa Boga
npo3opa nposopa

Man. 83. InocTpauia gocnigy

JOCNIANNN N OISHANNCSH

HocmigxeHHA ITOKas3aio, M0 KiJbKiCTh BYIJIEKUCJIOTO rasy
301lJIbITMJIACA TLIBKM B KOHTEMHePi i3 3eJJeHMMU POCIMHAMMU.
Tax crasmocsa ToMy, II[0 POCJIMHYN B TeMPSBi AUXAaJIN 1 BUIIIAIN
BYTJIEKUCJIN ras.
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\4/ lMosiCHM, YOMY B KOHTEMHEPI 3 KaMiHYMKOM BarnHsHa Boga 3anuwunnacs
MpPO30polIo.

JOBPI CNPABKM ANst NPUPOAN

JnxaroTh He JUIlle HaA3eMH1 Opralu PoCJnH, a ¥ KOpiHb. [li1a
JIUXaHHS BiH BUKOPUCTOBYE KMCEHb, 1110 € B I'pyHTIi. [lormanarouu
3a pocJamHaMU, IIoadaii, mod KOPiHb OTPUMYBAaB JOCTATHHO KIC-
Hio. [J15 30ibIIeHHS HaAXOI»KeHHA KMCHIO B I'PYHT Yac Big uacy
posnymryii tioro. Ilig yac monBaHHSA POCIMHHI CTEXK 3a K1JIBKICTIO
BUKOpPHCTaHOI Bogu. SIKIIo ii Oyae 3aMaJsio, To pocImHa MOKe 3a-
COXHYTH. A AKIIO Boau 3a0araTo, TO B IePE3BOJIOKEHOMY I'DYHTI
3a0paKHe KHCHIO i KOPiHb He 3MOKe AuxaTu. PocjauHi e ImKo-
IuTh. TOXK, BUPOIIyIOUM POCIUHU, IIOTPIOHO 3HATH, IK YaCTO iX
IOJIMBATH Ta AKOI0 KiJIbBKiCTIO BOIH.

Yomy HeoOXimHO mpubupaTy MU 3 JUCTKIB KiMHATHUX
pocanu?

TOBI 40 GHATU

1. Haseu 0aHy yMOBY HOTOCUHTESY, [1BI PEYOBUHN — YYaCHULL ANXAHHS
POCAVIH, TDV OPraHu POCJIVHU.

Poskaxu Npo @YHKLT INCTKIB | KOPEHS B XXUBJIEHHI POC/INH.

YuM XUBAEHHS POCIIMH BiAPISHAETLCA Bif, XXUBEHHS TBAPUH?

3a 9KMX YMOB Ta B IKOMY OpraHi poC/nHu BiabyBaeTbCqd GOTOCMHTES?
3arnoBHU CXEMY.

T Egb N

|
PocnuHam ong xutrda

NOTPiGHiI

7

6. ’\ FK TV BBaXaell: YN MOXYTb POCAUHM iCHyBaTM Ha Micaui?
OO6rpyHTYIn CBOIO BiOMOBIOb.
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i PYX TRAPHH T POCSH Wiy,

1 Mpuragan, wo To6i BiZOMO NPO pyx TBAPUH. 3a PyXOM SKNX TBAPUH TOOi
/ [0BOOMNOCA crocTepiratmn?

ISTEEIGERIY))  ondpa i pyx Teapuu

Y 6araToKJITMHHUX TBapPUH OMOPOIO BCLOT'O TijIa UM MOTO
OKpeMHUX YaCTHH € CKeJeT. BiH Moike cKJagaTucA 3 KiCTOK
i posmimiyBaTucs BcepeauHi Tija TBapuHM (BHYTpPilIHiN
CKeJIeT), AK-OT y JKabu, 3mii, OKyHs, JieJdeKu, coOaKu.
BaximBa puca ckejera IIuxX TBAPUH — MIIIHMI 1 THYYKUH
xpeber. TBapuH, SKi MaloTh XxpebeT, Ha3MBAIOTH XPeOeTHNMHU
TBApMHAMH.

3aBaaKu Kictkam (mag. 84, 1) i IpuUKpinjaeHUM OO0 HUX
m’a3am (man. 84, 2) xpebeTHi TBapuHHU a00 YACTUHU iXHBOTO
TiJla 3HaTHI pyxaTucs.

I3 ckeseToM cobaku 03HATOMJIIIOE MaJIIOHOK 84 (1)?

Yepen e6pa
3_7 Xpeber

KicTku Kictkn
rnepegHix 3aHix
\KiHLI,iBOK KIHLIBOK

Man. 84. Ckenet (1) i M’a3u (2) cobaku

Y Komax, pakiB, paBJHKiB, Meay3, UepBiB HeMae xpeora.
Tomy BOHU HaJIe;KaTh 10 0e3xpedeTHUX TBApPHH. 3a BificyTHOC-
Ti XpedTa BOHU MAOTh iHIII BUAY OIIOPU. ¥ JOII[OBOI0O UepB’ sIKa
ii 3abesmeuye IIOPOKHMHA BCEPeNMHI Tija, IO 3allOBHEHAa
pigmHoIO. Ilig yac pyxy Tijio uepB’sAKa MOUYEProBO MOLOBIKY-
€ThCSA 1 CTOHIIYETHCS, a IIOTIM CKOPOUYETHCA 1 IIOTOBIIYETHCS
3aBIAKM POOOTi pisHMX M’ A3iB.
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Hai6ineima Komaxa, AKa TpPaIISIEThCA Ha TepUTOpii
Yxpalau, — 11e KYK-0JIeHb. fIK y BCiX »KyKiB, I0r0 OIIOPOIO
€ MiIIHMII 30BHINIHiN IIOKPMB, IO HA3MBAETHCA 30BHIIIHIM
crkeqerom (man. 85). ¥ paka i1 Kpaba 30BHIIIHINA CcKeJeT
Ha3MBAIOTh IIAHIUP.

Yac Big uyacy TBaAapUMHU CKUAAIOTh 30BHIIIHINM CKeJeT
(IUHAIOTH), 00 BiH He PO3TATYETHCSI 1 HEePEemIKoI:Ka€e Poc-
Ty TBapuuu. Ilicaisga JMHAHHA BHUpOCTae HOBUIM 30BHIIIHiN
CKeJIeT, OiIbInnii 3a pO3MipaMu BijJ mollepeHbOro.

Y paBimka BHHOTPAJHOTO TeXX € 30BHIIIIHIN cKeJieT —
yepenainka. BoHa 3axuimae Tijlo TBaApMHHN, aJjie O0MeXKye
roro pyx. Tox y paBiInka MaJOPyXJIUBUM CIIOCiO JKUTTH.

Pif(oamﬁ )KyK-0neHb PaBnuk O
P / L, BUHOrPaOHUI iﬂ“rf\

-+ _m - . Lh
g JINHAHHS 3eNeHOoro

KOHUMKa

Man. 85. TBapuHuM i3 30BHILLHIM CKENETOM

3a 3pa3sKoOM B30BHIIIIHHOTO CKeJieTa TBAPUH KOH-

TEXHO- CTPyKTODH CTBOpI/IJI.I/I eK3ockeser. Bin ,Z(OI'IOMaI‘aE.‘, upy-

TEKA XaTUCA JIOAAM, dKi He MOKYTb XOIHUTH CAMOCTiHHO
yepes TpaBMHU YU XBOPOOMU.

TaxoX eK30CKeJIeT Ja€ 3MOT'y 301JIbITUTH MOMK-
JUBOCTI JIOAWHU: MOigHIMATU BaKKi IIpeameru,
JIOBIIle pyXaTHCh i He cTomJjioBaTtucsa. MexaHism
eK30CKeJleTa CKJAQJAa€eThbCA 13 CHUCTEMHU BasKeJiB,
eJIEKTPOABUTYHA I IHIIMX TEXHOJOTIYHUX IIPU-
ctpoiB. EK3ocKeleT BUKOPUCTOBYIOTh y¥ O0MOBUX
obsamyHKaX cydacHUX coapatiB (ma.g. 86). Bin mo-
IIoMara€ BiiCbKOBUM OyTH CUJIbHUMU, IIBUIKUMU
A BuUTpUBaAJIMMU, 0e3 BiAUYyTHOI BTOMMH [AOJIATHU
BificTaHi #I MEePEeHOCUTU BiHCbKOBE OOJIAJHAHHSI.
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Man. 86. BiiCbKOBUI €K30CKENET, CTBOPEHMA Y TypeuunHi (1);
BiICbKOBUI €K30CKENET «p0O0TNU30BaHOI HOMM», cTBOopeHun y CLUA (2)
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y NoauBuUCh Bigeo 3a NMOCUNAHHAM:
https://cutt.ly/pldjP1V

3amnuiny Ha3BU OPraHisdMiB, AKi modauur Ha Bi-
neo. I3 uum mmoB’ ss3aHu ixHil pyx?

/ BaraTto TBapmH aKTMBHO PyXalOThCA PiBHUMHU CIIOCO0a-
Mu: 0OiraioTh, IIOB3alOTh, CTPUOAIOTh, JiTAlOTh, IIJIaBAIOTh
(konasxc). ¥ mpomMy TBapumHaAM JOIOMAaraloTh OPraHU PYXY,
HaOpUKJaA KiHIiBKu, miaaBui. Tak, KiHb, remapa, cobaxa
IMBUAKO O0iraroTh 3aBAAKU JOBIMM KiHIIIBKAM 3 PO3BUHEHU-
MUy M’ a3aMu. PyxaTuchk y BOAi KPOKOAMJIYy AOIOMAara€e xXsBicT,
a pubaM — IIJIaBIIi.

Iltaxwm i1 MeTeIMKU BUKOPUCTOBYIOTH KPUJa AJIA IOJILOTY .
Y maBykiB, KOMax i pakiB € XOAUJIbHI HOTU, 3aBAAKU AKUM
BOHU PyXaloThCs. A OT y paBiinKa ofgHa IMupoka Hora. Tomy
IIOB3Aa€ PaBJIUK HecIriimHo. Caua, 110 BUAIIAE€ThCA Ha HO31 mi
Yyac pyxXy pPaBJINKa, 3MEHIIYE TEPTs i HOJErinrye mOB3aHHS
1o pisHux nmoBepxHaX. IIIkipa pub TaKoX BUAiIAE CaAM3, III0
IoIIOMAarae 3MeHIITyBaTH TePTH IIiJl Uac mJIaBaHHsI.

Bes mir, kpmi i niaBniB pyxarorsca smii. Ixme mosszan-
HA 3a0e3meuyr0Th KiJibKa THUCAY A0Ope PO3BMHEHUX M’ A3iB.
BocbMuHIr Mmae BiciMm niynajenb, 3a TOIIOMOIOI0 IKUX MOXKe
IJIaBaTU i «XOAUTU» IO JHY BOAOUMM.
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CEENEREENE Aka iHdopmauia B gosigui 6yna onsg tebe HOBOIO i Hecnogiea-
HOIO? 3anuLin B HOTATHUK.

CEENEREEPZS CKOpMCTaBLINCL 3MICTOM HayKOBOI A0BIAKN, CHOPMYIION Tpn
3anmMTaHHS i N0CTaB IX CBOIM O4HOK/IACHULUSAM/OAHOKNACHNKAM.

CMOGCOBN PYXY
TBAPUH

Mema docnidxenns: HaBUATHUCA CAMOCTIHHO cmocTepiraTum
3a crrocobamMu pyxy TBapuH. O0’€KTaMU CIIOCTEPEKEHHA MOKYTh
OyTu TBapWMHM 3 HANOJMIKYOTO OTOUEHHA (JOMAaIlHI TBapuHU,
TBapWHU i3 300MapKy UM (pepMm), TAKOMK MOYKEIIl CKOPUCTATHUCS
BiZleomaTepiasiaMu PO TBaAPUH.

ITocaimoBHICTH, BUKOHAHHA JOCTIAKeHHA
Posryiiaap 30BHINIHIO OyZOBY CIIOCTEpeKyBaHUX TBa-
puH. Ki opranu pyxy BOHU MalOTh?

HYMO JOGCNIAXYBATH

YOpomoB:K KiJIbKOX XBHJWH CIIOCTepiraii 3a pyxoM
rBapuH. Illo smymryBaso ix pyxarucda (pyxajaucsa A0 KOpMY,
CIIOJIOXAJINCSA, IIIOCHh MOMiTHIN TOIo)? B axuii crocié pyxanucs
TBAPUHMU IIiJ] YaC CIIOCTEePEKeHHS ?

AOCAZNAN 1 AIBHANNCSE

3pobu caMOCTiITHO BUCHOBOK IIPO CIIOCOOM Ta MPUUYUHU PYXY
CIOCTEPEKyBAaHNX TBAPUH.

MEZIANOLWYK

Kopucryounck togaTkoBuMU AKepeaaMu iHpopMairii, migro-
TYyH IOBIAOMJIEHHA Ha TeMy « TBapuHU-PEKOPACMEHU 31 MIBUIKO-
cTi pyxy». IIpe3eHTy# 110T0 OJHOKJIACHUILAM i OTHOKJACHUKAaM.

HAVKOBA ,[I,OBI,H,KA Onopa i pyxvt pOCAUH

Y npupoai HazeMHi pocJaNMHY 3a3HAIOTH BILIUBY BiTPY, A0-
IIiB, cHironazais. BerosaTu i He 31amaTncsa pocanHAM fonoMa- &
rae cre6s0. BoHo € onéporo pocauHu Ta PiKeye il B mpocTopi.
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ITory:xxua omdpa — CTOBOYp AepeB — TOBCTEe, MiIlHe CTe-
0J10, AKe BTPUMYE BasKKi riJiKu 3 6ararbMa JHUCTKaMH Ta ILIO-
JTaMU.

Tu 3HaeI, HACKIJIbKY BasKJIMBe IJ1A pocyuH cBiTio. IIo6
OTPUMYBATHU MOT0 B AOCTATHiN KiJIBKOCTI, JUCTKU POCJIUH II0-
BEPTAIOTHCS 0 COHD;H ITe onuH i3 BB pPyXy POCJIHH.

IcuyroTs BUTKI @ winki crebJia, AKi oOmIiTalOTL cycimHi
pocanuu UM imIri Tiga (man. 87). Taxk pocanuu 3a0e31MeUy0Th
co0i omopy I pO3MiIIyIOTEL JIMCTKHU IJIS KPAIoro OCBiTJIeHHSA
CoHIleM.

Man. 87. BUTKi pOCANHM

Ha BesiuKi BificTaHi pyXaoThCsa 3aBAAKHU BiTPYy HACiHMHU
Kyan0a0u, KJjieHa, Juni. BoHM MaloTh IPUCTOCYBAHHS IO IIO-
JBOTY y (popMi mapainyTa um Kpujaenb (kosax). Och Takuii
Y HIX CBOEPIAHUM PYyX.

Y neaxmx pOCJUH MOKHAa CIIOCTEpiraTu pyX KBITOK Iif
BIIJIMBOM CBiTJIA 1 BOJIOTH. SIKIIO TOCTaTHHO COHAYHOT'O CBIT-

. JIa, eJIIOCTKU KBIiTOK Kyab0a0u I poMallIKky BiIKPUBAaIOTHCH,
a JKIIO KiJIbKiCTh CBiTJIa 3MEHIITYEeThCA a00 Imepex J0IneM, —
3aKPUBAIOTHCA (KO1AMC).
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Pyxu pocamH pociaig:KkyBaB YKPaAlHCBKHUI HaAYKOBEIlb
Muxkoaa I'puropoBuu Xoaomuuii. IloHans cTo pokiB ToMy BiH
3’scyBaB, IO PyX i picT pocauH 3a0e3IeUyIOTh II€BHI peuo-
BUHU, AKi YTBOPIOIOTHCA B iXHiX opranismax. Ile BizkpuTTa
cTaJIo Hag0aHHAM CBiTOBOI HayKu. IM’ 1 HAYKOBIIS ITPUCBOEHO
IacTuryty 6oranikm HamiomanbHOI akageMii Hayk YKpainu.

SEENEREERY CkopucTarcs TEKCTOM HayKOBOT A0BIAKM Ta KONAXKEM i po3Ka-
KM NPO PYXU POCIIVH.

CEENEGEERSY 3p06y BUCHOBOK, iK€ 3HAYEHHS 19 POCJIMH Mae pyx.

A
@ MIBHABASBHUA KANERLOCKON
A
MamouTu (MAMYyTH) — BeJIUKiI Ha3eMHiI TBapMHU MAaCOIO

6—8 ToHH (Ko.s1axc). Bouu Bumepsu moHany 10 000 pokir Tomy.
HlisHaTucsa, AKUMU BOHU OyJu, HAYKOBI[L 3MOIJIM 3a 3HAWIEHU-
MU PeIliTKaMH ITUX TBAPUH — KicTkammu it OuBHAMU. ToXK cKeJe-
T MaMOHTIB, IT[0 30eperancs A0 HANINX AHIB, CTAJH JKepeaoM
3HAHb IIPO IIUX TBAPUH MUHYJIOTO.

CkeseT MaMOHTIB MOMKHA II00AUUTH B My3eAX IIPUPOIU
B mictax Bimaunsg, dKuromup, Kuis, XapkiB. 3o0parkeHuii Ha
KOJIaKi CKeJsieT MaMOHTa — eKcnoHaT HarioHaibHOTo HAyKOBO-
npupogandoro myseio HAH Ykpaiam (m. Kuis).

— — — S

PYX POCGIVH
1O COHUS

HYMO JOCNIAXYBATH

HociigxeHHsa BUKOHA yaoMa

Tobi 3nadobramubes: 2 TJIACTUKOBL €MHOCTLI 3 I'DYHTOM;

6 HaciHMH KBacoJIi, 3aMOYEHMX VY BOJi HamepemomHi; Boaa;

JolaTouka abo gepeB’ssHa mMaJuyKa BiJ MoposuBa.
L 165 %
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ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHSA

({elo a1l BupocTu pOCIMHU KBACOJII.

({0 @2 TlocTaB Ha HiABIKOHHA €MHOCTi 3 IIPOPOIIEHUMHU POC-
anHaMu KBacoJuii. He 3MiHION IX poa3TallryBaHHSA 0 3aBepPIIeHHA
cuocrepeskenHsa. IIunbHy#, 100 I'PYHT Yy €MHOCTAX He IIepe-
CUXAaB.

IMTonusa cocTepiraii, AK po3TaIlroBaHi JUCTKU i cTebJia
pocanH. 3a MOKJIUBOCTI podu (poTo3HiMKM pocyanH. Ilicasa Toro
K mobauumI 4iTKy 3MiHYy iX po3TalnryBaHHsA, IPUIIMHU CIIOCTEPe-
JKeHHs. 3adikcyil, CKIJIBKY JHIB TPUBAJIO CIIOCTEPEKeHH.

AOCAAUNAM N LISHANMCS

CamocTifino chopMya0ii BUCHOBOK IIPO Te, IO BIAJIOCA
Ii3HATHCS 3aBAAKU OCJiTKEeHHIO.

TOBI LO CHAIA

1. Haseu oauH npuknag, pyxy POCAWH, [Ba CNocoOM pyxy TBapuH,
TPV OpraHn pyxy TBapwH.

2. YKaxu 03Haky, 3a KO YTBOPEHO KOXHUI PSAOOoK:
a) pak, Konopancbkuin XyK, KOHUK;
0) rony6, BeaMifab, KiHb;
B) KPpUNO, nNiaBeLpb, HOra.

3. Cknaam cxemy «Crnocobu nepemileHHs TBapuH». [JONOBHM ii BNaCHU-
MU NpuKiagamMu.

4. YdBWU, WO TV OA€EL IHTEPB’I0 NMPO BUKOHAHE OOCIOXEHHS PYXY TBAPWH.
Akoto 6yne TBOS BiANOBiAb Ha 3annTaHHA «LLo nig Yac AOCiAXEHHS
Bpa3uio HavibinbLue?».

5. OOrpyHTYI 3HAYEHHS PYXIiB Y XUTTi POC/INH.

6. ﬁ 9K 3MiHKUNOCA 6 XNTTA POCANH, 9KOM BOHM MOMN NepecyBaTmncs
Ha 3HauHi BiacTaHi? Cknagn ece abo ¢paHTaCTUYHE ONOBIAAHHS.
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v,?: ™ VYoMV TIONTATAHOTb
0COB/MBOCTITPVBIB  *Miflly,
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\U PoarnaHb konax i3 306paxeHHsam rpubis. Hazsu akux To06i Bigomi? Micna
03HaMOMNEHHS 3 HAYKOBOIO AOBIAKOK NOBEPHUCH A0 KOslaxy, Wwob nepe-
BipnTU, 4n BCi rpnbun Tn Ha3Bana/Ha3BaB NPaBUJIbHO.

Cnoci6 »xuTTa i 6yaosa
rpubis

o rpubiB Hajle;KaTh OpraHismMu, AKi BeAyTh IIPUKpPIiILIe-
HU cIocib sKUTTA 1 He 3maTHI 10 poTocuuTedy. JKuBIaATHCA
BOHU PEYOBMHAMU, CTBOPEHUMHU POCIMHAMHU YU TBAPUHAMMU.
Taxi moXKMBHI peuoBHMHHU I'PHUOU OTPUMYIOTH 3 iHIIIMX Opra-
HidMiB UM iXHiX BigmMepsmX udacTUH (HANpPUKJAZL, MMEeHBbKIiB,
OMIaJIOTO JIUCTH).

300paskeHi Ha MaJIIOHKY 88 MyxoMop uepBOHUIT i Oinumii
rpub (00POBUK) MAIOTh I'PUOHUITIO, HisKKY 1 manuuky. I'pub-
HUIS — IIe YaCcTHHAa Ipuda, [0 MiCTUTLCA B I'PyHTi. BoHa cxo-
’Ka Ha TOHKIi ZoBri HUTOuKM. Hansemuy yacTuHy nmux rpubis
(HIsKKY 1 IMTanWHKY) Ha3WBAIOTh IIJIOJJOBUM TiJIOM.

HAVKOBA JOBIGKA ) Jj

| | -‘:\—LUaI'II/IHKa—’
| I'Ino_n,ose t Mnopose
Tino !}( ——Hixxka ——> TiNno
%7 MPnbHMLS —>= 
Myxomop Binui rpmb (6oposuk)

Ma. 88. Bynosa myxomopa 4epBOHOro i 6inoro rpmba

Barato rpu6iB MaTh Taky caMy OyIOBY, AK PO3TJIAHYTL
MYXOMOp i 00POBUK.

\ 167 %
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CEENEEEENEY [ToSCHW, WO CMiNbHOro Mixk rpmbamm i pocnnHamm, Mix romba-
MW 1 TBAPUHaMMU.

CECNEEEEZE MyxoMop YepBOHUI | DOPOBUK HanexaTb A0 rpynu rpnbis, aki
Ha3MBalTb LIAMNHKOBUMU. AK TV AyMaEeLl, 3BiAKN NOXOAMTb LS Ha3Ba?

) 2) Hassw Bigomi To6i npasuna 36upaHHa rpubis. YoMy ix BaXnMBO OOTPU-
MyBaTnCA?

HAYKOBA ,H,OBI,H,KA MpO pi3BHOMAHITHICTbL rpUbIB

I'pubu, miaomoBe TijI0 SKMX YTBOPIOE HIKKY U IMANNHKY,
Ha3WBaloTh ManuHKoBuMu. Cepen HUX € ICTIBHI i1 OTpPYy¥Hi.
BopoBuK HaMEXUTH 0 iICTIBHUX, 4 MyXOMOP — JI0 OTPYHAHUX
rpubiB. 3 HAWUMOINUPEHIMMUMMK ICTIiBHUMHU TrpudaMu, AKi
POCTYThL B YKpaiHi, 03HaIOMJIIOE MAJIIOHOK 89.

MigoCHYHMK S
A

_Man. 89. IcTiBHi rpuon

| HasBu rpubiB «migocHYHUKU» I «IIi10epe30BUKU» IOXO-
IATH BiJ Ha3B JAepeB, I AKMMHU BOHUM HaluacTiIlle POCTYTh.
Take cycigcTBo HeBMmagkKoBe. KopeHi mux mepeB obOmiita-
I0TbCsA rpubHUIAMU. Tak MiK gepeBOM i rpmOOM BUHUKAE
B3a€EMO3B’A30K: Yy T'PHUOHHIII0 3 KOpPEHs AepeBa HAIXOOATH
MMOKMBHI PEUOBUHU, a 10 KOPEHs AepeBa 3 'PUOHUIL — BoJaa
3 PO3UMHEHNMH PEUYOBMHAMU I'DYHTY.

Y KomHOMY pasdi He MOKHA CHOKMBATU OTPYHHI IpH-

OM, am:Ke BOHU MICTATh PEUOBUHU, HeOE3IMeUHi OJId KUTTH
JIIOITHU.

“168 4



N

Kpim myxomMopa 4epBOHOTO, 10 OTPYHHUX HaJEKaTh U
igIIi rpubu (ma.. 90).

=

e

.;{-‘ -" i

T A

B MyxoMopu g
L nNaHTEpHi

Man. 90. OTpyiiHi rpnbu

HecnpapxHi
OMNEHbKU

4 A TuM, XTO 1MoJIr00JIA€ 30UpaTu rpudu, He-
HAEAJJ, HOEAJJ, 00XiTHO BMiTH BiAgpisdHATH icTiBHI rpmbu Bifg
OTPpYyHHUX. ¥ *KOJHOMY pasi He MOKHa 30upa-
Y ™ rpubu, Ki He 3HAEII, abo Ti, IO POCTYTh
00a0iu aBTOMAaricTpaJie i mod6Ja13y IPOMUCJIIO-
BUX HiAIIpueMcTB. AKe B TiJIi rpubiB HAKOIIUYYIOTHCS K-
JINBi peYOBUHU, AKi Oy y CKJIa/li BUKUAHUX ra3diB aBTOMOOi -
JiB i BigxozaiB mignpuemcTs. ToK HaABiTh icTiBHUN rpubd MoxKe

CTaTH OTPYUHUM I JIIOJNHUA.
it moBuHHI 30upaTy rpubu Iig HaArJIAIOM AOPOCIIUX,
JIOCJIyXalvnch 10 IXHIX mopaz.

HisHalica IIpoO 3aCTOCYHKHU A0 cMapT@oHa, AKi CTaHYTb
Yy IPUTOAi AJisl PO3IIiBHABAHHA ICTiBHUX I OTPYyHHUX IpubiB.
Iloginucsa in(popmaiiiero 3 iIHIIUMHA.

Y mpupoxi icHye Oarato rpmubiB, 30BHiI He CXOXKHUX Ha
manuHKOBi. Hampukiaana, Ha cToBOypax JIepeB OCeISIIOTHLCS
rpudu TPYTOBUKU (MALWOHOK 3 8 Koaaxci Ha cmopinyi 167).
Pocinuy KyKypyAsy Bpakae Trpub CcaKKa IyxmpdacTa
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(manwoHok 5 8 Konaxci Ha cmopinyi 167). TpyToBUK i carKkKa
IMIyXUpUYacTa HaHOCATH MIKOAY POCIMHAM THUM, IO KUBJISATHCA
IXHIMHI TOXHUBHUMU PeYOBMHAMU. TOMY TPYTOBUKM 1 CAKKYy
Ha3MBaIOTh TPHOAMHU-TIaPpa3UTAMMU.

ILnicaaBa, mio 3’aABaAeTbCA Ha XJi00Bi, cupi, ppykrax, —
Ile Te)X Ipubu. Ix HasWBAIOTH uBineBnMM rpudavu. OnguH i3
HUX 300paKeHO0 B KoJaxki Ha cropiumi 167 mim momepom 4.
IIponykTu, BpaskeHi nBijeBuMu rpudbaMu, He MOYKHA CIIOXKU-
BaTU. SIKIMO B maKeTi um XJIiOHUII OyB XJIi0 3 IBiJLIIIO, TYAN HE
MOJKHAa KJAacCTH CBL)KIM, aJi’Ke BiH MIBUAKO BKPHUETHCA I[BiJIJIIO
1 3imcyeTnc4.

OxHak cepep 1BijieBuX rpubiB € i Taki, SKi BUKOPHCTOBY-
IOTh Y BUPOOHMIITBI JIIKiB, IPUTIOTYBaHHI OKPEeMUX COPTiB CHPY.

PisHomaHiTHiCTB I'puOiB HOCIIIIMKYIOTH M OIMUCYIOTh YUeHi-
MikoJsioru. B pi3HMX KyTOouKax YKpaiHU OOCHig:KyBaja I'pu-
O0m, mparoBaJsia Haja 30epeKeHHAM IXHBOI pPidHOMAaHITHOCTI
BiTumdHAHA gocaigaung Ipuuaa OnexkcaaapiBua [lyaka. Iligro-
TOBJIEHI HEIO OIMCU PiBHOMAHITHUX IprbiB, iX Miciie3pocTaHb
YMIiIlleHO B JOBiJHMKAX i BUBHAUHMKAX I'pn0iB YKpainu.

MEAIAMOLWYK

Io6epu iH(popMaILito Ipo APisKAKOBI rpubu, iX 3acTOCYyBaHHA
aoanHomo. ITpeseHTyit OMHOKJIACHUILAM 1 OTHOKJIaCHUKAM.

CEENERIERTY 3a TEeKCTOM HaykoBOI AOBiOKM cknaam cxemy «Knacuoikauisa
rpnois».

PISBHOMAHITHICTb
rPNBIB

To6i 3nadobiambcs: MyJisgKi rpubiB, 300paskeHHsAa rpubiB HA
cBiTIMHAX i B TAOMIUIAX, Pi3HI AyKepesia iHdopmarii mpo rpudmu.
ITocaimoBHiCTh BHKOHAHHSA JOCIINKeHHSA
Posruans 300paskeHHA/Myia:ki rpubis. Buciosu nipu-
MYINEeHHs, 00 AKOl Py HAJEKUTh KOKHUM rpub: 1) manmuHKo-
BUX, TPYTOBUKIB, IIBijleBux; 2) icTiBHNX uu orpyiuux. Ilepesip
IPUITYIIIeHHA 3a OJHUM 13 JOBIIKOBUX BUAAHb.

HYMO JOCAMXYBATU
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(\(elo) &2 JlisHaiics GisbIlle PO JOCJIiAKyBaHi rpubu 3 OBiIKO-
BUX BUIAHD i 3aII0BHU TA0JUIIO.

Mo akoi zpynu

Hasea zpuba e pocme
P Aep HAeHumo

(ool ¢¢f) Banummy 0 30IIMTAa BUKOPUCTAHI B JOCJimKeHHI
IsKepesa iHdopmalrii.

AOCNIAMV 7 RISHATNCS +/!

CamocTiiiHO copMyi0ii BUCHOBOK IIPO Te, IO BIAJIOCSH
ITi3HATHUCS 3aBAAKY JOCJIIIKEHHIO.

\ am
@ MISHABAJIBHIN KANENTOCKOM
N

Y chnemiagbHO 00JIAIITOBAHUX NIPUMIIIIEeHHAX BHUPOIIYIOTh

nmevyepwuIli, ryiuBu u imnti rpudu (maa. 91). [lna rpubiB CTBOPIOIOTH
HeoOXigHi YMOBU, AK-OT I'OTYIOTh CYMIIIl 3 MOKMUBHUX PEUYOBUH,
TOTPUMYIOThCA IIEBHOI TeMIepaTypH ¥ Bojorocti. [[6aroTh TAaK0MK
PO 3aXMCT I'PUOiIB Big IMIKiTHUKIB.

Man. 91. BupouwyBaHHs rpubis
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SIK T BBasKae€lll, UM MOKHA BHUPOIIyBaTH I'PUOM 3a Bin-
cyTHOCTI cBiTaa? IlosicHu CBOIO BiATIOBigb.

~

/ TOBI 4,0 CHAIU

1.

Ha3zBw o/1Hy 03HaKy rpubiB, B2 OTPYWHI rpnbu, Tpu iCTiBHI rpmnbn.

2. Poskaxwn npo 6yaoBy LWanmMHKOBOro rpubda.
3. Lo ocobnmBoro y XuBneHHi rpudis?
4. J[lisHancsa B OOPOCAUNX, 9K BOHW 3axmLLalOTb Xap4OBi MPOAyKTU BiA,
ypaxeHHs uBinesumMmu rpudamu. Mopinucs iHpopmadieto 3 iHWMMN.
5. TllopiBHAM rpmbu 3 pocanHamm Ta TBapuHamm, 3aroBHU Tabnuuto
B 30LLUNTI.
7y, u 36i0Ku
I'pynu 30ilicHIOIOMb | ompumyrombs
.. Pyxarombobea .
Op2aHi3mie . ¢pomocunmes NOJMUBHL
(max/ni) .
(max/ni) peiosuHu
I'pubu
Pocaunu
Teapunu

CUJTaHHAM!

Hanunwwu, wo tebe 3amMByBano, i Lo HOBOrO BAANOCH Ai3HATUCA Ha CaNTi
He nuwe nNpo rpmbu, a i Npo Ykpaidy.

N
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% ‘S SK OPTAHT3MA BIAEMOATHOTH
I3 CEPEZIOBALLEM XVTTS Ml

1) To0bi BimOMO, WO opraHiaMam X1UTTEBO HEOOXiaHI KUCEeHb, BOAA, MOXWUBHI
PEYOBUHN. 3BiOKM IX OTPMMYIOTb POCIIMHWN, TBAPUHU, rPnbn?
2) Poskaxun npo Bname COHUS Ha POCAMHK Ta TBapWH. ng po3nosigi Bu-
KopuCcTan Konax i NOHATTS XUBAEHHS, ANXaHHS, POTOCUHTE3, MOXNBHI
PEYOBUHUN, EHEPTIS.

N

o\ \‘\L\\\

KNCEHb

Gepenosulie KUTTS
HAVKOBA JIOBILKA ) /j opramiamis

3 ycix mianeT COHAYHOI CUCTEMU KUTTS iCHY€E JUIle Ha
3emuti. TyT € Bci HeoOXigHI yMOBM: MOBiTpPs, BoJa, MOCTAT-
HBO OCBIiTJIEHHA 1 Teria. ¥ pisHUX opraHisMis pisHi moTpedwu.
Takr, giasa 6imoro Begmensa Temieparypa mositps —30 “C ri-
KOM 3BUYHA, a I’KaKy IJA KUTTENIAJIbHOCTI IIOTPiOHO, 11100
TeMIiiepaTypa moBitpsa 6ysaa 6ausbko +20 ‘C i Bumie. Kpory
cBiTJIO He mTOTPiOHe, a pocanMHMN 6e3 HHOT'O He MOXKYTh iCHYyBa-
TH.

YMoBU, B AKUX KUBYTH OPTraHi3MU, Ha3MBaIlOTh C€Pea0BH-
HIEeM SKUTTS.




Bce, 1110 0oTOUyE opramiam (pisHOMAaHiTHI Tijla Ta ABUIIA
MIPUPOAM) i BIIIMBA€ Ha HbOT0, HA3WBAETHCSA YMHHUKAMMU Ce-
pemoBuIa KUTTA. PO3Pi3HAIOTH YNHHUKH HEKHBOI i KMBO1
TMIPUPOTHU.

Jlo YMHHUKIB HEXKMBOI IPUPOAMN HaJIeKaTh OCBiTJIEHICTD,
IOBiTPsi, BOJIOTiCTH, TeMIlepaTypa, IIOKHUBHI pPEeYOBUHU.
Bouu BIImMBamOTh Ha PO3CEJIeHHS POCIMH, TBApPHH, I'PUOiB
Ha IJIaHeTi.

KosxHuii opramism icHye B TOMY cepeloOBHIIi, AKe 3a0e3-
meuye MOMY AOCTATHIO KiJIBKiCTh i3Ki, KMCHIO, BOAM, OCBIT-
JIeHHd, Telljaa. baraTboM TBapmHAM IOTPiIOHO TaKOK MicIe,
Je MOJKHa IouyBaTHCA 0e3leUHO W BUPOIIYBATH AUTHUHUYAT
(aopa, rHi3A0 TOIO0) (Ma.. 92).

Muwa-kpuxitka . MHi3go nacTtiBkn
o6ynye rHiago o A e | 3 MokpoT 3emni

3 Tpaeu

MHispo
dnamiHro e . X
Haragye ByiikaH  ~A""%

| 5 Bobepi
MOro xartka

KpiT i noro
Hopa

PisHi KyTOUKU NJaHeTH HaceJsaI0Th PISHOMAaHITHI pocu-
HU, TBapuHU U iHNII opraHidaMu. BoHU KUBYTH Ha CyXOm0JIi
i B moBiTpi, y BomoiiMax i rpyHTi, ToOTO Yy Ha3eMHO-IOBi-
TPAHOMY, BOOHOMY Ta I'DPYHTOBOMY CepeIOBHINAX KHMTTS.
OsHaioMJIeHHA 3 KOMKHIM i3 HUX YeKae Ha Tede moiepeny.

Man. 92. TBapuHU Ta iIXHi XUTna
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CEENEREENE 9K TV BBaXAELL, A€ YMOBMW XUTTS POCINH | TBAPUH CNPUATINBI-
Wi: y nycTeni 4m B nici (gus. apyruvi ¢pop3au)?

HasBu 306paxeHyx Ha apyromy dop3aaui TBapvH nicy. Mpura-
Jan i 3anvim, ki pOCavHM Ta rpnbu pOCTyThb Y NiCi.

Cknagite cxemMy «YHYMHHUKM HEXMBOI npupoan». OBroBopiTb

3HAa4YeHHA KOXHOro 4YnmHHumka.
nniY-o-niy

\3) Mpurapan, wo T06i BiAOMO NPO nNaHUOrK XmMeneHHsa. Cknaan oamnH
naHutor. 9k noB’aA3aHi opraHisaMm B HbOMY?

[Mpo B33aemoaito
HAVKOBA ﬂ'OB'ﬂ'KA MiXX Opraxiamamu

Y cepenoBuilli ;KUTTA OpraHi3Mu He i30JIbOBaHi OAUH BiJ
OoZHOTO i mepedyBaioTh y B3aemonii. Tomy, KpiM UMHHUKIB
HEeXXMBOI IPUPOJY, HA OpPraHi3Mu BILIMBAIOTH 1HIII OpraHis-
mu. Hanpukaaza, TBAprHU MOI1Al0Th POCJINHU, BUKOPUCTO-
BYIOTbH 1X JJIS CIIOPYsKEeHHA AOMIBOK 1 IPUXUCTKY. XUIKAKHU
MMOJIIOIOTh HAa IiHIMUX TBapuH. KPOHU OepeB 3aBaKaloTh
COHAYHOMY CBiTJIy NPOHMKATHU OO0 TPaB’SHUCTUX POCJIUH,
IO POCTYTH ITif HUMU.

SEEBERER HaBeaw BnacHi npuknagn B3aemMomii opraHi3mis.

a
é@ MISHABA/IBHI KANERA,OCKOM

Bmxonu i1 meaxi iHIII KoMaxXxu JIaCcyIOThb
HeKTapoM i mmiaxom KBiTokK. Ilepesitaroum
3 KBiTKU Ha KBiTKY, BOHU IEPEHOCATDH ITUJIOK
3 pocJIMHHU Ha pocauHy. Bes sanujgenus y 6a-
raTbOX POCJIIMH HE YTBOPIOIOTHCA HACIHWHU,
IIT0 TOTPiOHI AJIs IXHHEOTO POBMHOMKEHHA.

B Adpuni mHa cnmHax OyiBoJiB i 3e0p
YacToO MOYKHA IM00AUnTH OYHBOJOBUX IIIIAKiB
(femzeinmiB). Ili «macakupum» XapuyrThCA
KoMaxaMM, SKi KUBYTh Ha HIKipi OyiiBojia
yy 3e0pW W JONMIKYJISIOTH TBAPUHI YKycaMu.
A 1mie, momiTHBIIN HeO0e3MeKy, ITAIIKKU CBIC-
TOM IIOIIepe»KaloTh PO Hei 3e0p.

‘ 1;??,
£
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Puba-KJ0yH He JuIlle XOBAETLCA BiJ XU-
JKAKIB y INyNaJbllgX TBAPUHU aKTUHII, a i
Bigramsie ii BoporiB. Take XKuTTsa BUTigHE
000M TBapHHAM.

'HYMO 0GAKYBATI oo oY
MDK OPTAHISMAMK
Mema docnidxiceHHsa: TOCHIAUTH 3B’ SABKU MiXK OpraHizmMaMu
3a HaJaHUMU MaTepiajgaMu.
Y docnidxncenni moxcew ckopucmamucsa Koaaxcem abo mabau-

yamu, gideomamepianiamu, CEiMAUHAMU HUB0L NPUPOOU, HAOA-
HUMU 64UMENbKOI /6LUmeleM.

IlocaimoBHiCTh BUKOHAHHA JOCIIIKEeHH A
(el 3’qAcyii i 3anuIiu HA3BU AOCJHIIKYBaHUX TOOOIO opra-
Hi3MiB.

({o/0]¢2" BuaBu 3B’ A3KU MisK OpraHisMaMu Ha KOXKHIM cBiTamHi
KOJIAJKY UM Y HaJJaHUX MaTepiagax.




JOCNIAVNNN 1 JISHANNCSH

CamocTiiiHo c(popMy.Ii0ii BUCHOBOK IIPO T€, AKi 3B’ A3KM MiK
opraHiaMaMu BUABJIEHO Y AJOCJJiIKEeHHI.

Il1st 6araThboX POCJWH i TBAPWH OJHUM i3 YUNMHHUKIB cepeIoBU-
m1a $KUTTA € JogunHa. CBoiMu AigMU BOHA MOKe abo JormomMaraTiu,
a0o NIKOAUTH OpraHizMaM.

CEENEGEERS  FKi il niognHy NokpaLlyoTh, a aKi — NoripLyoTh CepeaoBuLLEe
XNTTS opraHiamis? Hasegu npuknagw.

MEZIANOLWYK

JlizHaiicsa B pOBECHUKIB/POBECHUILD 1 JOPOCIUX , AK BOHU BILJIN-
BalOTh HA POCJUHU I TBAPUH 3i CBOTO HANOJIMIKYOTO OTOUEHHS.
3a MOJKJMBOCTI BUKOPHCTOBY#M AMKTOMDOH UM iHIIWIA IPUCTPil
IJIsI 3alHCyBaHHS BigmoBizein Ha TBoi 3anurTaHHA. OOMiHaMCca
OTpPUMAaHOIO iH(QoOpMAaIield 3 OIHOKJIACHUIAMUN I OJHOKJIAC-
HUKaMU.

TOBI 40 CGHATU

1. Hassun onviH npuknag B3aeMofil MiX TBapuHamu, [Ba MpuKnaam
B32aEMOLII MiXX TBapUHaAMU N POCIMHAMW, TPV YUHHUKN CepenoBuLLla
KNTTS.

2. lMpuragain, 9Kk T\ NpPoOpOLLyBana/MpPopoLLyBaB HaCIHMHM KBacCO/i.
Mepeniun YHHUKK cepenoBULLA XUTTS, Bif, AKNX 3asiexano npopoc-
TaHHS HACIHUH.

3. Ym poeoamnocs TOGI MokpallyBaTu cepefoBULLE XUTTA POCIUH
i TBAPUH? Ak came?

4. OouH i3 YMHHUKIB cepedoBULLIA XUTTA — KuUceHb. [MOFCHM Koro
3HaAYeHHA 0Ns OpraHi3miB.

5. ‘ Po3rngHb cBitTAnHy. TyT [OOHe-
nagHa 6yB flic. Bucnosu npunyuweHHs,
O MOIJI0 CTaTU NPUYNHOIKO YTBOPEHHS
Takol MiCUMHN. 9K udg noaia BNAMHyna
Ha XUTTA TBApWH nicy? 3anpornonyin,
1K BUNPaBUTU CUTYALLIIO.
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SAKL TIPCTOCYBANHS OPTAHTSATB H0 XUTTA
B HASEMHO-TIOBLTPAHOMY CEPELOBMLLTMH

1) LLLo NOTPiBHO NS XXNTTA COHSILLHMKY, a WO — J1eBOBI? AK KOXHUI 3 HUX
OTPUMYE XUTTEBO HEOOXiOHI pe4OBUHN?

[Mpo HA3eMHO-MOBITPAHE
SSTEENGEERINY)  cepenosuwe Ta oro
MeLlIKaHL,IB

/

HaszemMHO-IIOBITpsSHE cepegoBHIIE JKUTTA — ITe Pi3Hi uac-
TUHU CYXOIOJy HaIol mjaaHeTu (HAIIPpUKJIAL, JiCH, CTeIH,
mycTeJi, y30epes:K:K A BOIOMM, ropu). Y IIbOMY CEePEeIOBHUIII 10-
CTATHBO CBiTJIa 1 KMCHIO. OCOOJIMBICTIO HA3€MHO-IIOBITPSAHOTO
cepenmoBuIlia € A000Bi I Ce30HHI KOJIMBAHHA TeMIIEPATypU
HOBiTpPsA, pidHa BoJoricTh. Ile cepemoBuile mae pi3HOMAaHIT-
HUI POCIMHHUM 1 TBADUHHUM CBIT.

Bepesa, mwuminnHa, BOJIOIIIKA, COCHa, KaJumHa I iHIIL
CBITJIOIO0HI POCIMHM POCTYTh HA BIAKPUTUX, OCBIiTJIEHUX
Connem miciax. TiHbOBUTPUBAJI POCIUHM, SIK-OT KOHBaJIidA,
KONUTHAK, BOPOHAYE OKO, IPUCTOCYBAJIUCA A0 iCHYBaHHA B
3aTiHEHMX MiCIISX, Ae cBiTyia MaJo (Ko.sax). TiHboBUTPpUBAIIL
POCIMHU MAIOTh MIUPOK1 TEMHO-3€JIeH1 JINCTKH, AKi Jal0Th IM
3MOT'y BJIOBJIIOBAaTH NOTPiOHY K1JIbLKiCTB cBiTJIA.
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KinbkicTh cBiT/Ia BILIMBAa€ ¥ Ha IIOBeAiHKY TBapuH,
K1 JKUBYTh Y Ha3eMHO-IIOBiTpAHOMY cepemoBuiiii. I'opo0iri,
JacTiBKu, Kabu, KabaHW I JIOCi aKTUBHI BAEHBL: ITYKAalOTh
3Ky, OyAyIOTh YKPUTTS, YTBOPIOIOTH ITapy IJA PO3MHOKEH-
Hs. A TBApUHU, AKi MOXKYTh OaUUTU 38 HE3HAYHOT'O OCBiTJIEH-
Hs, AK-OT COBU i BOBKH, IIOJIIOIOTH VHOUI.

Y mycrensax (dpyeuil ¢popsay) i cremax cBiTyia BOOCTAJb,
ajle iCHye ¥ 3HaUHA PISHUIA MiK JeHHUMU M HiYHUMUI
TeMIeparypamMu i maJjo BoJioru. 1I[o0 Bu:KMBaTHM B TaKUX
yMOBax, POCIMHaAM HeoOXimHO 3abesmeumTy cebe BOIOIO.
KaxkTycu maroTh TOBCcTe cTe0J0, B AKOMY BOHHU 3allacaioThb
BoJIOTY. A oT BepOJIIOJKa KOJIIOUKA [IiCTae BOAY IJITHOOKO
3 I'PYHTY 3aBAAKU JOBIroMYy KOpeHIO (TToHazm 2 M).

Yiaensr TeMmIepaTypa MOBITPA B IIyCTeJi cdArae IIOHAT
+50 °C. Tomy AipKYN, HaBYKM, KaHAUOKYU i1 iHIII TBapuHU
IIyCTeJb BIeHb XOBAIOTHCSA Y HOPU a00 3apUBAIOTHCSA B MiCOK.
Ha nmomyku i»ki BoHU BUPYINIAIOTh BHOYl, KOJU TeMIlepaTypa
BHUIKYETHCA.

¥ cIleKy POCJIMHU OXOJIOIKYIOThCA 3aBAAKY BUTIaPDOBYBaH-
HIO BOJM 3 IUCTKiB. PocaIMHY MOCYILINBUX MiCITh MAIOTh ITPH-
CTOCYBaHHS 0 EKOHOMHOT'O BUTIAPOBYBAHHS BOAU — MaJIeHb-
KiJaucTKM a00 KOJIIOUKY 3aMiCTh JIUCTKIB, ONIYIIIeHHSA JIUCTKIB
i creben (man. 93). Ilonobisae OCcBiTIIEH]I TIIAHKU I MaJb-
Ba — OKpaca yKpaiHChbKUX moaBip’iB. Ii mpucrocyBaHHAM 10
HeJO0CTaTHBLOI KiJIBKOCTI BOAM y I'PYHTI € IITIOPCTKe cTebdJo Ta

| srerxa omyimeHi guctru (ma.. 93).

4

Mai. 93. PocnanHu, npucToCOoBaHi 40 NOCYLUAMBUX YMOB ICHYBaHHS
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TBapuHMN OyCTEJb TAKOMK MAIOTh IPUCTOCYBAHHS 10 3a0e3-
nmeueHHA cebe Bomo. XoBpaxu OTPUMYIOTH BOAY, CIOKHUBAIO-
Y COKOBUTI uacTuHU pocanH. CKOpIioHaM i JKyKaM yTPUMY-
BaTH BOAY B OpradiaMi momomararmoTh OCOOJIMBi IOKPUBHU TiJja.
Y BepOJtoza B ropbax BifKJIaZaeThCs :KUP, AKUN 3a IOTPeOu
IIePeTBOPIOETHCS HA BOAY.

ITo6ausy IliBmiunoro i IliBgeHHOTO HMOJIOCIB OiIAHKU CY-
XOMO0JIy BKPUTI JIbOAOM. 3MMa TaM JOBra i IyKe XOJIOdHA:
TeMIepaTrypa Mmoske sumxysaruca 1o —40 ‘C. Koporkoro iita
reMieparypa migsuinyerbess go +10 °C. Jlo Takux cyBopHX
YMOB IIPHCTOCYBaJInCs 0iJ1i BegMeai, MOPIKi, TIOJIeHi, MiHIBiHNI
(konaxc). BukuBaTu 3a HU3BKMX TeMIlepaTyp iM jgoIomara-
IOTh TOBCTHI IIIap HiAIIIKipHOIO KUPY, I'YCTe XyTPOo ado Imip’s.

IMNepaTopCbKi NiHrBiHY

#T_ ——

CEENECEENEY HalxonodHiwi  OiNsHKM  niaHeTu  HasuBaloTb  MOJIIPHUMM
nyctenamm. Ak T BBaXaew, 4omy?

CEENERE2A 3aCTOCYN 3HAHHSA MPO TEMJIOBI sIBULWLA M MOSCHU, K XYTPO
" nip’a 3axualoTe OpraHiaMu Bif, NepeoxonomKeHHS.

TBapuHU HAIIOI MiCI[€BOCTi HO-Pi3HOMY IIPHUCTOCOBYIOTHCA
JI0 XOJIOAHOI mmopu poKy. IedAKi mTaxm BiAJiTaIOTh Y TEILJIiIi
Kpail, a HaBeCHi 3HOBY IIOBepTarwThcda. Bopcyku, I*Kaku, Bel-
Mei B 00JIaIIITOBAHNX YKPUTTSX BIIAAAIOTh Y BUMOBY CILISTUKY.

—_—



3uMy0UnX ITaxiB, JUCHIlb, 3aHIliB, BOBKiB BiJ BTpaT Te-
ILJIA 3aXUIIAE IPUPOSHA TEILJIOI30AIiA XYTPOM i mip’am.

IIpucrocyBaHHSAM 40 3MMHU JIMCTOIIATHUX POCJINH € OIagaH-
HA JUCTKiB. KON BOHM 3aJHINNJINCH, TO BCS BOJA 3 POCJUH
BHUIIapOBYyBaJjach 0. I BoHM 3arunyJiu 0 BiJi BTpaTH BOAU: aaKe
3 MEepP3JIOro I'PYHTY BOHA He MOKe HaJXOAHUTH B POCJIUHY.

CENECEEREY MoMipkyn | nosicHM, YoMy nobGnmn3y ekBaTopa POCINHHICTb
Oyse uinui pik.

CEENECEER Y YoMy TBapUHKW NyCTeNb MOMoTb 30e0iblioro BHoui? Mosc-
HEHHS BiALUYyKan y TEKCTI HAYKOBOI A0BIAKW.

2) O3HaoMCst 3 MOBEAHKOIO XOBPALLIKA U LYK 33 MOCUNAHHSIMU:

https://cutt.ly/aldjFES https://cutt.ly/PKrwPOB
Fol Y.
i

B axomy cepemoBuIlii :KUBYTH ITi TBapuuu? IKi mpucrocyBaH-
o L
HSA XOBpAIIIKa I MIyJIKY A0 CePeIOBUINA JKUTTS TeMOHCTPYIOTHCS
B KOJKHOMY Bizmeo?

MEWKAHLIB HASEMHO-
MOBITPHAHOIO
GEPELOBULLA

Tobi 3Hadobiambcs: TOBIIKOBL BUJAHHSA IIPO POCJNHU i TBa-
PUH HaA3eMHO-IIOBiTPAHOTO cepedoBUINA, AOCTYII OO iHTEpHETY,
BJIACHI CIIOCTepEeKeHHS 3a MENTKaHIAMU Ha3eMHO-IOBiTPAHOTO
cepeoBHIIIA.

3aedanna. JlisHaiica IIPO IIPUCTOCYBAHHA OO KUTTA B
Ha3eMHO-IIOBITPSAHOMY CepPeaOBUIIll IBOX POCJMNH 1 IBOX TBapuH
(3a snacnum subopom).

HYMO AOCNIAXYBATH

O6epu a1 mOCHiAKeHHs IOBi POCJHHU i ABi TBaApMHU,
AK1 )KUBYTH Y HA3eMHO-IIOBITPAHOMY cepemoBuUIli. Bigmnrykaii iH-
¢opmalrio mpo IPUCTOCYBaHHSA, AKi JomoMaralTh IIIM OpraHis-
MaM OTPHUMYBaTH KUCEHb, IMOKNBHI peUOBUHU, BOAY, HEOOXiTHY
KiJIbKiCTB TeIljIa Ta CBiTJIa, pyXaTucd, 3aXUNIaTHCS BiJl BOPOTiB.

n—
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Odopm™m nibpany iHdopmariio y BuUriaAni Tabauii uu
IIpe3eHTalrii.

JOCNIANNN N OISHANNCSH

P 3anuIu, AKi opramiamu 0yJIO JOCIIIKEHO Ta IO BAAJIOCS
Ii3HATHCS IPO iX IPUCTOCYBAHHS M0 *KUTTS B HA3€MHO-IIOBIT-
PAHOMY CEpPEeIOBUIIIL.

” [IOBPI CMPABM A5t MPUPOAM

JlisHaiica, AKi i3 KIMHATHUX POCJUH, 110 € Y KJacl 41 BAOMA,
cBiTI0I00HI, a AKi — Hi. 3’Acyil HOTPedu MUX POCJUH Y 3BOJO-
JKeHHi. 3amruiiy B HOTAaTHUK Ha3BU POCJAMH. 3a3HaU, e iX Kpaille
poamirnryBaTu (B OCBiT/IEHOMY UM 3aTiHEHOMY MicIii), AKOIO Kilb-
KiCTIO BOAM Ta AK YacTO IOTPiOHO mosmBaTu. Bukopucrai Ha0yTi
BHAHHS IJIA TOTJIALY 32 POCIUHAMU.

Migrotynte npeseHTauilo NPO MAPMUCTOCYBaHHA TBapuH OO
PYyXy B Ha3eMHO-MNOBITPSIHOMY CEPEeaOoBULLI XNTTH. Bnawtynte

UL -0 BUCTABKY-KOHKYPC Npe3eHTaLLN.

A
@ MISHABASBHMI KANERLOCKON
\

HleAaKi pocavHU Ta TBAPUHU MiCTATH OTPYHHI PeYOBUHM, AKi
3aXUINAIOTh IX BiJ MoiganusA iHIMIuMY opraunismamu (ma. 94).

N 3 g s

¥ BoBui arogmn
R

AT

Man. 94. OTpyiHi pOCANHW Ta TBAPUHU

OTpyiiHI pOCJAMHM Ta TBAPUHM MOXKYTH 3aBIaTU IMKOIU
3IOPOB’I0 i JKUTTIO TIoAMHN. MOKHA ITOCTPaKIAaTH BiJl OTPYHHUX
POCJINH, AKIIO JOTOPKHYTHCS 0 HUX, IIOHIOXaTH ab0o CKYIIITyBa-
t™i. HiKosu He BUMHAN TaK 3 HeBiIOMUMM POCIMHAMU.

L
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OTrpyiiHi TBApUHU MOKYTh YKYCUTHU JIOAWUHY ab0 BXKAJUTU.
IaKo1 HeOe3IIeYHM € HaBiTh JOTUK 0 IOKPUBIiB Tijia OTPYHHUX
TBAapUH, HAIPUKJAMA JepeBojasiB (:Kabd, AKi KUBYTH y TPOIIiU-
HuX Jicax). I[I1o6 y6esnmeunutu cebe, moTpidHO 3HATU, AKi OTPYii-
Hi TBAPMHU € B MIiCI[€BOCTi TBOTO IepedyBaHHs B YKpaiHi um mifx
yac mojoposkein 3a ii mexki. Tpumatica BiJi OTPYMHUX TBapUH
Ha Bizmcrani. K0 HAOIMIKAEIIICS 1O TBAPUHU, 30epirail CIIoKii
1 B ’KOJHOMY pasi He ApakKHU 11. IKIO K Taka TBapuHa BKycCHJIa
YU ByKAJINJIa, HeTallHO 3BePHUCHA 110 MeIUYHY TOIIOMOTY.

K o 6ys0 s Tebe HOBUM Yy I1i#i iH(opMmaIrii? w

TOBI 40 GHATU

1. HasBu oHY OTPYIHY TBapUHY, /18I OTPYNHI POCANHK Ta TPY TBAPUHU
Ha3eMHO-MNOBITPAHOIO CEPEA0BULLLA XUTTS.

2. ki T 3Ha€ELW NPUCTOCYBAHHS TBAPUH A0 PYyXY B HA3EMHO-MOBITPSIHO-
My cepeaoBuLL?

3. 9k TK BBaxaewl, y SKMX yMOBaX POCTE POC/AWHA, WO Mae ApiOHi
onyLUeHi INCTKN i O0Brui KopiHb? MosacHM CBOIO BiANOBiOb.

4. TligroTyn ogHe 3anmMTaHHs MPO NPUCTOCYBAHHS OpraHiamiB 00 HA3eM-
HO-MOBITPAHOIO cepenoBuLLa, WOO6 NOCTABUTN MOr0 OAHOKIACHULISIM
i OQHOKNaCHMKaM.

5. HaBeou npuknagn oTPyMHUX POCAKH i TBapuH. Mopaap, Sk ybeaneym-
TUCb BiA, HUX.

6. Po3kaxu nNpo NPUCTOCYBaHHA POCIIMH i TBApUH TBOEI MIiCLEBOCTI
[0 PI3HNX Mip POKY.

7. ’\ YaBu, wo ToOi Oopy4Mnn nigrotyBatu penopTax Mnpo OAHy
POCNMHY Ta OAHY TBAPUHY, SKi MELLKAIOTb B PiI3HUX KyTOUYKax NNaHETU.
TBOi 3aBoaHHd: 1) 3a BracHMM ynogobaHHaAM o0paTu POCANHY
i TBapuHy; 2) pibpatn AOCTOBIPHY iHGOpPMAaLilD NPo 0COBMAMBOCTI
cepenoBulla XUTTA UUX OpraHiamis; 3) BUCBITAUTKU, 9K POCAUHA /
i TBQPUHA A0 HbOro NMPUCTOCOBAHI; 4) y 3pyYHU Crocié 03HANOMUTU
OHOKJIACHULb | OAHOKNACHUKIB i3 TBOIM PENOPTAXEM.

-1@




2 K OPTAHI3MA TIPUCTOCYBATICA [I0 XUTTA
* Y BOJHOMY T rPYHTOBOMY CEPEAOBVILAX M

Hasewu BigoMi ToOI BOAONMM 3 NPICHOIO | COTOHOIO BOAOIO.

2) Bubepu 3 nepeniky Ha3BM TBAPWH, AKi XMBYTb Y BOAOAMAX: MyXa, KUT,
Lwjyka, OOLOBWI 4epB’saK, KpIT, kapack. Lo y HUX cninbHOro? ¢k tm
BBaXXAELL, Y/ 3MOXYTb LLi BOAHI TBAPUHU XNTMN B HA3EMHO-MOBITPAHOMY
cepenoBuLLi? Bionosigb 06rpyHTYIA.

’} Mpo BoAHE
cepenoBUlLE XUTTA

BogHe cepemoBuine KUTTA — Ile PiBHOMAHITHI BomoMMU
IJIaHeTU: PiuKu, o3epa, CTaBKU, AKepesa, MOpA i OKeaHH.
Y npromy cepemoBuUIIli ZOOOBI i Ce30HHI KOJIMBAHHS TEMIIEPATY-
pu He Taki 3HaUHi, AK y Ha3eMHO-MOBiTpAHOMY. K1iceHs i cBiT-
JI0 posIoxisieHi HepiBHOMIpHO. IXHA KinbKicTh 3MeHITyeTHCA
3 TJINOMHOIO.

PocinHu 1mo-pi3HOMY NIPHCTOCOBYIOTHLCA M0 iCHYBaHHSA
Y BOAHOMY cepeloBUIII. ¥ HAIliB3aHYPeHUX y BOAY JaTaTTdA
0isoro i riaeumkiB KOBTUX (Maz. 95) TpOaUXU PO3TaIlOBaHL
Ha BEPXHLBOMY OOI[i JuCTKa. 3ejieHI W 4YepBOHI BOZOPOCTi
IMOB-HIiCTIO 3aHypeHi y Boay. Kwucenb, ByriaeKkucauii ras

Ta iHIII KUTTEBO HEOOXimHI pPeuoBHMHHU BOJIOPOCTi BOMPAIOTH
BCi€lo MOBEPXHEIO Tija.

HAYVKOBA LOBIOKA

YepBoHi
BOOOPOCTI

bine naratTtg [neynkn xoBTi, '3eneHi BOOOPOCTi
- o

Man. 95. PocnnHn BOOHOro cepenoBulLa

1A pocJIMH BOAHOTO CEPENOBUINA BOAA CJIYKUTH OIIO-
poro. Tomy momiK BOAHMX POCJIUH HEMAaE AepeB 3 MIiITHUM

N
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CcTOBOYpOM, HATOMICTh OaraTo POCIMH i3 THYUYKHM TiJIOM.
Ix T™; MokeII 6aunTH B aKBapiymi.

Y BogHOMY cepemoBHUIIL KHUBYTH Pi3HOMAHITHI TBapmHU
(konaorc).

3a momomoroio 3g0ep puOM I paKu IHUXAlOTh KICHEM,
II0 MiCTHUTBCA Y BOAi. A oT KUTH I JeJab(PiHM MAaIOTh JIereHi
1 zmxaioTh aTMoc(hepHuM noBiTpam. Tomy BoHU Uac Bif gyacy
OigHIMaThCS Ha IIOBEPXHIO BOAJOMMH Ta BANXAIOTH MOBITPS.

Pubam, Kuram i geabdimaM pyxaTuCh y TOBIII BOAU
JOoIIOMaramTh PO3BMHEHI M’A3H, IJIABHUKHU i XBicT, oOTiuHA
dopma Tiga. ¥ xkambanu, AKa Bege NPUAOHHUMN CIOCI0 KUT-
TS, TiJIO ciaiolneHe. BogomiaaBHuM mTaxaMm, 000py, BHUApI,

ka0l maaBaTyM OoIOMAararmTh KIHIIBKHM i3 NIJIaBaJIbHUMU ‘
epeTUHKaMU.

‘1§?‘}
i
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Pubu HeBeJMKHX PO3MipiB YacTo MJIaBalOTh KOCAKaMU
(man. 96). Toxi xukaKM HaMagalOTh HA HUX PifIne, HiK Ha
MOOAUHOKIX OCOOMH.

Man. 96. Kocsk prnb

SN Cknaan 3annTaHHg, WO  CTOCYITbCA OAHOMO  MeLUKaHUSA
BOJHOIro CepefoBuLLa, BUKOPUCTOBYIOYM CNOBA: «FK», «[E», «KOJMN», «<4OMY>»,
«sIKe 3HaYeHHs». [ocTaB X 04HOKIACHULAM/OAHOK/IACHUKAM.

A
i@ MIBHABANbHIIA KANEALOCKON

KuroBa akyna — Haiibinpmia puba Ha IJIaHEeTi.

Onn3bko 18 M, r|0Hap, 14T

p,
PRI T
N

h |

TBapuHi TakKX PO3MipiB HEOOXiTHA BeJIMKA KiJIbKiCTh TOMKUB-
HUX peuyoBHH. KuToBa axyJia XapuyyeTbcA APIOHUMU BOJHUMU
opra"ismMamu (HAIIPUKJIAL, pauykKaMM, MaJeHbKUMU PUOKaAMN).
Kopm orpumye (QinbTpyBaHHAM BOAM, SAKY MPOIIYCKaEe Kpisb
maitske 10 000 gpi6bHEHBKUX 3Y0iB.
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HisHaticsa, me memikae KutoBa akyJisa. Ilomipryit, womy
11 Ha3BaJu KUTOBOIO.

MEWKAHLLIB BOAHOIO

3aBIaHHSA BUKOHAN y M03aypPOYHMII Uyac.

Tobi 3nadobiambces: JOBIIKOBL BULZAHHSA IIPO POCJNHU i TBA-
PUH BOIHOTO CEPEeIOBUIIA, JOCTYII A0 iHTePHETY.

BukoHaHHIO 3aBIAaHHA COPUATUMYTH BJACHI CIIOCTEpEKeHHA
3a TBApUHAMHU BOJHOT'O CEPEIOBUIIIA.

3aedanns. J[lizHAaVICS IPO IIPUCTOCYBAHHS 10 *KUTTA Y BOJTHOMY
cepenoBUIIli IBOX POCJNH i TBOX TBapUH (3a 8.1aCHUM 8UOOPOM).

ITocaimoBHiCTS, BUKOHAHHA JOCIINKECHHA

Hob6epu iH(opMaIlito Ipo IPUCTOCYBAHHS JOCJIiIKyBa-
HUX OpPraHi3MiB 10 BOZHOT'O CepeloBUIla :KUTTA. [HpopMaIlia mae
CTOCYBATHUCh JKUBJIEHHA, IUXAaHHI, PYXY, 3aXUCTY BiJl BOPOTiB.
Odop™m gmibpaHy iH(poOpMAaIlil0 y BUTJIAAL TabAUI UM
npel3eHTAalrii.

AOCIIAMNM 11 BISHANMGS:

3anuimmu, AKi opramiamMu O0yJI0 JOCJIiXKEHO Ta IO BAAJIOCS
JidHaTHCs NPO IXHI HPHCTOCYBAHHSA OO KUTTA Y BOIJHOMY
CepenoBUIITi.

\(_3) Mpurapai, wo Tobi BigOMO NPO FPYHT i MOro MeLLKaHL,iB.

’} Mpo rpyHTOBE

AAVIOIS OISR CEepeaoBULLE KUTTS

I pyHTOBe cepemxoBMIIE JKUTTA YTBOPEHE BEPXHIM PORIOUNM
IIIapoM CYXOM0JIy, IIT0 Ha3WBAEThbCA I'PyHTOM. IlopiBHAHO 3 TO-
BITPAHO-HA3eMHUM i BOJHUM CepedOBUIIIaMM BOHO HAMMILIbHI-
mre. TBapumHaM pyxaTucs B HbOMY BasKue, HiK y IOBIiTPi, BOAi,
10 3eML.Ii.
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Ha Bigminy Bif Ha3eMHO-IIOBITPSHOT'O CEPENOBUIIIA, YV IPYH-
TOBOMY Mali:Ke HeMae CBiTJia i1 MmaJjo KucHio. HaTomicTs 6ibIimme
BOJIOTY i MEHIITi KOJIMBAHHSA TeMIIEpaTypPU B PidHi MOPU POKY.

IpyHTOBe CcepefoOBHUINle HacCeJleHe Ppi3HOMAHITHHUME
TBapuHamu (man. 97). 3a3zBuuaili BOHU MalOTh HeBeJIUKi
poamipm, KommakTHe Tijio. Ile 3mebinbimoro 6e3xpebeTHi
TBAPUHU — KoMaxu U uepBu. TpanadmTbcsa i XpebeTHi,
AK-0T Kpit i caimak. Yac Big uyacy BOHM IIifHIMalOThCS
Ha IIOBEPXHIO I'PYHTY, II00 3abe3meumTu cebe KIUCHEM.
IIpuragaii, 1o mOIIOBUI UepB’AK AMXa€ IIOBEPXHEIO Tija.
HoMmy BUCTauyae KUCHIO, II[0 MiCTUTHCSA B I'PYHTI.

cs_.:-:i A

. 4 -‘f. L -
F_‘.ﬁ_- .f-r..."L.ﬁc.r‘_;‘.*
Bos4ok (Mengenka):

Man. 97. MelkaHLUi rpyHTY

TBaprHU MalOTh Pi3HI IPUCTOCYBAHHA N0 PYXY B I1JIBHO-
My I'PYHTOBOMY cepenoBuillli kuTTda. Hanpukiaan, momioBuit
yepB’sK IIPOCYBAETLCSA MijK UaCTUHKAMU TI'PYHTY 3aBIAKU
FHyYKOMY Tiiay. BoHO BKpuUTe Jeab MOMITHUMU IIeTHHKA-
MU, AKUMU TBAapUHA YiIIJIAE€THCA 3a YACTOUKY I'PYHTY Wi yac
pyxy. Kpit pue xoau mepemHiMm KiHIiBKamMu, sIKi MaioTh
¢dopmy JomaToOK I ocHalleHi mMinmHuMHu Kirtamu. Iloxgiomy
OyIoBYy MalOTh PUIOYi KiHITIBKM KOMaXu BOBUKAa, 3a JOIOMO-
roio0 AKX BOHA HIIBUAKO 3apUBAETLCA y I'DYHT, IPOKJIALAE
B HbOMY HOBri xomau. [ pyxy B I'PYHTi ciaimak pue Xoniu,
BUT'PHU3aI0UYM I'PYHT BEJIUKUMU epeaHiMu 3ybaMu.

IIpucTocyBaHHSAM JOIIIOBOTO YePB’sIKA 10 3MiHM BOJIOTOC-
Ti ¥ TeMOepaTypu I'PYHTY € 3arJin0JIeHHs B Hboro Ha 1—1,5 m.
Ha raxkiii rmubusi TBApUHi J0CTaTHRO BOJIOTH I TEILIA.

IcHyOTH TBapUHU, AKi MOXKYTH KUTU Y ABOX CEPEIOBU-
max. Hanpukiang, KosopaAcbKuil s2KyK 3UMY€ B I'PDYHTI, a JIITO
MIPOBOJAUTH ¥ HA3€MHO-IIOBITPAHOMY CEpPEIOBUIIII.

ST
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MNepeniyn 0co6AMBOCTI 'PYHTOBOIO CepenoBuLLa.

SENECEZE Y KpoTa Ta chninaka HeaopoO3BUHEHI oYi. 9k Ty BBaxaell,
WO OonoMarae UMM TBapuMHaM OPIEHTYBATUCA B CEPemdoBULLI XUTTA?

MEWKAHLLIB
PYHTOROIO
CEPELOBULLA

HYMO JOGCNIOXYBATH

3aBIaHHA BUKOHAM y M03ayPOYHMII yac.

Tobi sHadobrambcs: TOBIZKOBL BUAAHHSA IIPO POCJAWHU i TBa-
PUH I'PYHTOBOTO CEPEIOBUIIA, JOCTYII OO iHTePHETY.

BukonaHHIO 3aBIAaHHA COPUATUMYTE BJACHI CIIOCTEpPEKeHHA
3a TBApUHAMU I'DYHTOBOTO CEPEIOBUIIIA.

3aedanna. JlizHaiicss Ipo IPUCTOCYBAHHS 0 KUTTA Y I'PYH-
TOBOMY CEPEOBUIIi IBOX TBAPUH (3a 8/1ACHUM 8UOOPOM).

Bukonaii 1mme moCHigiKeHHS 3TiTHO 3 KPOKaMM, HaBeJIeHUMU
B IOCJiI}KEeHHI MeIIKaHI[IB BOJHOTO CEPeIOBHUIIIA.

AOGAIANAM 1 JISHANNCS

3anuiim, SKi TBapuHW OYJI0 JOCIIiAMKeHO Ta IO BAAJIOCH
JidHATHUCA MPO IX MPUCTOCYBAHHA OO KUTTSA B I'PYHTOBOMY
cepegoBUIITi.

O6roBopiThb, IO OOMOMarae opraHiamam BMXMBATU B Pi3HUX
cepeposuwax xutrtd. CTeopiTe Nnenbyk/nnakat/noctep «Mpu-
CTOCYBaHHS OpraHiamiB 0O iCHyBaHHS B Pi3HMX CEPEenoBULLAX

nay-o-niy
XUTTS». [IPOAEMOHCTPYIMTE NOro iHWMM rpynam.
a
5?@ MISHABAIBHWIN KANTENLOGKON

ITomioBuil 4epB’ K OTPUMAB CBOIO HAa3BY Uepes Te, IO IIicJIA
IOIIiB BUIIOB3a€ HA IIOBEPXHIO I'PYHTY. TaK TBapMHAa IIOBOAUTHCS,
\ 189 L
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1100 He 3aAUXHYTHCI. AKe BoJa 3aJIMBa€ MOT0 MiI3eMHY JOMiB-
Ky, 1 B Hill I AUXaHHA He BICTaUua€ KUCHIO.

Ho1oBi uepB’AKUM — BeJUKi TPyHiBHUKU. BOHM mpomyckKa-
IOTh Uepe3 cede IpyAOUKM I'PYHTY Pas3oM i3 3aJIUIITKaMU POCJINH.
IPYHT DOBHIYIIVETHCH, 30arauyeTbCs MMOBITPAM 1 MOKUBHUMU
/ peuoBuuamMu. Ha ginaakax, me 6araTo JOIOBUX YepB’ sKiB, ypo-

JKalHicTh migBuinyeTbes. To)K 3HaueHHS JOINOBUX 4YepPB’ AKiB
BasKJIMBe He JIUIIIe OJIS IIPUPOAU, a i AJIA JIIOAUHH, SKa BUPOIIYE
KYJBbTYPHI POCIUHH.

LLOBPI GMPABW [/t MPUPOAN.

Osuaiiom 3 iH()opMAaIli€l0 Mi3HABAJBHOTO KaJeHI0CKOIIa THX,
XTO He 3HA€ IIPO KOPUCTH AOIIOBUX UePB’ AKiB. ¥ JKOITHOMY pasi
He 3HUINYH IIUX TBapUH. SAKINO micasa gomry moGauuIIl iX Ha Ipo-
IKIKINM YacTMHI AOPOrW UM MIMMOXiAHIN HOpPiKIll, IIepeHecu
B OesmeuHe Mmicre. BoHM cami moBepHYThCS B I'DYHT.

MEAIAMOLWYK

Kopucryounch mogzaTkoBUMHU KepesamMu iHdopmarii (mo-
BiIHMKaMM, eHIINKJIOIeAisIMM, iHTepHeT-pecypcamMu), IigAroTyu
IMOBiIOMJIEHHS ITPO TBAPUHY — MENIKAHIA Oy Ib-IKOr0 MaTepuKa
YK OKeaHy 3a ILJIAaHOM:

1) HazBa TBapuHU;

2) ne memikae (KyTOYOK MJIAHETH);

3) cepenoOBUIIE JKUTTS;

4) aki ocobsmBOCTi OyOoBU Tijla 3a6€31eUyI0Th IIPUCTOCYBaH-
Hs TBAPUHU 10 CEPEIOBUIIA JKUTTH;

5) K TBapmHA IIPHUCTOCOBAHA 0 PYXY, JOOYBAHHS KOPMY Ta
3aXHCTY BiJl BOPOTiB.

Bingiopany iHgopMmalliro mpe3eHTyil OJHOKJACHUIAM i OHO-
KJIACHUKAaM.

g—
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TOBI 40 GHATU

1. Hasen onHy TBapuHy FPYHTOBOrO CeEpPenoBuLLIa XWUTTH, [1Ba MNPU-
CTOCYBaHHS1 TBapUH OO0 XUTTH B FPYHTOBOMY CEPEOOBULLi | Tpyu —
Yy BOOHOMY CEpenoBuLL.

2. Yum BOOHE cepenoBULLE BIOPI3HAETHCS B HA3eMHO-MOBITPSHOrO,
a 4MM — Bif, 'PYHTOBOr0?

3. TlodCcHuM, YoMy BOOHE CepeaoBuLLLE HEPIBHOMIPHO 3aCENeHe OpraHis-
MamMun. HaBeaun npmknaan MeLKaHLuiB BOOONM.

4. Hasen BigoMux TOGI MeLlKaHUiB IPYHTY. 9K BOHM MNPUCTOCOBAaHI
[0 iCHYBaHHS B HbOMY?

5. Po3rngHb opraHiamm Ha konaxi. Y akmx cepeaoBuLLax BOHU XNBYTb?

JdouwioBui
4yepB’aK

CuHuug
CyHuus
-

6. YaBu, WO OpraHiaMy 3 Konaxy MOMIHSINCb MICUSAMN MPOXUBAHHS.
Y1 3MOXYTb BOHW XNTU B HOBUX YMOBax? [MosicHM CBOIO BiANoOBigb.

7. ﬁ YaBu cebe NMcbMeHHUKOM-daHTacToM. Buragan opraHism, sgkui
MOXe XUTWU B YCiX cepenoBuLax xXmtrs. MNpuoyman Hasey uin icToTi
Ta cknagu 1i xapakTepuUCTUKY: AKi Ma€e MOKPUBK TiNa, YAM XUBUTLCH,
K OMxae i pyxaeTbcs, noobyBae kopMm, ybeaneyye cebe Bif, BOPO-
riB (AKWLO X Mae), iHWi 0cobNMBOCTI (Ha CBi po3cyn). Hamanion uto
icToTy abo cTBOpPYU il 306paKeHHs!, CKOPMCTABLUNCH MOXJIMBOCTAMM
Komn’toTepa.

/
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CAMOOIIIHIOBAHHS{A
HABYAJIbHUX PE3YJIBTATIB TEMU 4

CEENEGEENES OuiHM CBOI JOCArHEeHHs B Ni3HaHHI npupoaun. PesynbTatn
CaMOOLHIOBaHHSA iKCYM Y 30LUUTI.

KapTka camoouiHKM A O0CSArHeHb y Ni3HaHHi npupoan

Camoouinka
IToénicmro | Yacmroeo Hi

Pesyavmamu

S masusaro:

BuacTuBocTi opranismis

YMoBU, HEOOXimHi
LS JKUTTS OpraHiamiB

Pocaunu, TBapuH i rpubu
CBO€I MiCI[€BOCTi Ta HABOXKY
MIPUKJIaaU

Metoau mocaim:xeHHS
opraHismiB

Hebesneunux ajs JIOTUHNA
TBapwH, POCJIUHU, IPUOU

IIpaBuia moBediHKM Hix yac
3ycTpiui 3 HeOe3meuHTMU
opraHismamu

Bunu cepenoBull] icHyBaHHSA
OopraHiamiB

Ocobausocmi cepedosuil:
* Ha3eMHO-IIOBITPSAHOTO
® BOJHOTO

® I'PYHTOBOI'O

1 posymito:

3HaueHHs 05 Op2aAHi3Mia:
* moBiTpA

* BOAM

* Temja

* cBiTJaa

* MOXUBHUX PEUYOBUH
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Camooyinka
Iloenicmro | Yacmrxoeo Hi

Pe3ynvmamu

Dynkuyii opzanis y cummi:

® pOCJIUH

* TBapuH

YnnauB yMHHUKIB

cepegoBUIIA Ha OPraHi3Mu

BigminaOCTI MixK

MEeIIKAaHIIAMU Pi3HUX

CEepeIOBUII]

A Bmiro:

Hasodumu npuxaadu

TBapUH 1 POCJUH Pi3HUX

cepeoBUII iCHYBAHHS

Kaacugirysamu meapun/

POCAURU 3a:

* cepemnoBUINEM KUTTS

* IIPHUCTOCYBAJIbHOIO
03HAKOI0

Moodenwsamu 368’ a3KuU

OpraHisMiB i3 cepeIoBUIIlEM

icuyBaHH4A (CKJIagaTH

cXeMH, MeHTaJIbHi Manu

TOIIT0)

J[o6bupamu T€KCTOBY

ingopmaiiiro Ta pikcyBaTu

aynioiagopmailriio

I'IvaOpl"aHiSMI/I

Ouinn cBoto poboTy B rpyni, CKOpPUCTaBWMCL Tabnauueto
Ha c. 36.

CrtBopun nenbyk, wo6 BiAOOPa3NTN MOMEHTW, AKi 3anam’s-
Tanucd nig 4Yac BUBYEHHS L€l TeMun. BUKOPMCTOBYIM 3amManbOBKW, 3HaKW,
iHporpadiky, CBITAUHW.
IITo Bpamoca Hainie
Moe HaibiabIIe JOCATHEHHA —

CTBOpIOEMO MiAPYUYHUK caMi
Mos npono3uirisa

‘15:??,
i
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S T390T0 CRAOAETBCS
OPTAHI3M JTOIMHA  Mhiflly,

1) lMoMmipkyin, €Ki CninbHI BNAaCTUMBOCTI OPraHiaMmiB JIIOOMHWU | TBapPUH.
LLLo cninbHOro mix NtoguHoto i pocanHammn?

PoarnaHbte manioHok 98. O6roeopiTb, WO BamM BigOMO MNpoO
MO3HAYeHI Ha MasOHKY OpraHu.

|_|e‘-IIHKa P

()

ToBcTa

LUK|pa KNLLUKAa

KMLkKa

kMan. 98. OpraHu nloayiHu

7

2) HasBn opraHu 4yTTa nloguHn. 9ki 3 HMX gonomaraloTb AisHaTUcCa Npo

dopmMmy Tin, IXHIO NOBEPXHIO?
2 195 /‘
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HAVKOBA JIOBIAKA ) Jj KRiTWHW, BHYTPIlUHI OPrakHu

T3 WKipa NoanHn

OpranisM JIOOUHN CKJALAETHCA 3 MiJAbAPAIB KJIITHH.
I1i HafiMeHIIi CKJIAAHUKY Tijla Oy Ib-AKOI JKUBOI icTOTH ITpa-
IIOIOTH 3Jarof:KeHo. B opranisami 3 HUX yTBOpPEHi OpraHu.
Tax HasuBalOTh YAaCTUHU Tija, AKi MaloTh IeBHY (opmy,
MicIle po3TallyBaHHA B OpTaHi3Mi I BUKOHYIOTh KOHKPETHI
(pyukii. @yHKIig opraHa — Iie IIpoIecu, AKi Bin 3a0esIie-
Yyye B OpTraHi3Mi.

IIpuragaTu Ha3Bu I 30BHIIIHINA BUIIAL A€AKUX OPTaHiB
TOO1 JommoMosKe MaJIIOHOK 98 Ha c. 195.

OxuuM 3 opraHiB JIOAMHY € mIKipa. Boma BKpuBae Tijo
U 3aXWUIIla€ BHYTPIilTHI OpTaHU BiJ IIOIIKOIKeHb, 30yAHUKIB
iH(peKIiTHX XBOP00. 3aBAAKHU IIKipi MU BiTUyBaeMoO TEILI0
1 X0JI011, PO3Pi3HAEMO IIPEAMETH Ha JOTUK, BiJUyBaEMO O1JIb.
IToTpumaBmI AKUICH IPEAMET Y PYIIL YU TOPKAIOYNCh HOTO
KiHUMKaMH1 IaJbIliB, TOOI HECKJaZHO BU3HAUUTU HOTO IIO-
BEePXHIO Ta (hopMy, VABUTHU, HACKIIBKY BiH BEJIUKUH.

3a I0IIOMOTO0 IITKipY PYK JIIOAY 3 HOPYIIIEHHIM 30Dy MO-
JKYTD «UUTATU» KHUMKKU 1 « PO3IUBJIATHACH» TBOPU MUCTEI[TBA
(man. 99). lna rakux JJIed y KHUMKKAX BUKOPUCTOBYIOTH
ocobsuBuit ontyKaui mpudt (mpudT Bpaiina), a KapTuHN
POOIATHL 00’ €EMHUMI.

e e—
. s . o L
. -

= -

Man. 99. OTpumaHHs iHdopMauii 3a 4ONOMOroH0 LWKIpK pykK

g—
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V wmkipi € morTosi 3amosu. Yepes HUX 3 OpraHiaMy BHAi-
JSETHCA IIIT — CyMiIl HemoTpiOHWMX OpraHisaMy pedYOBUH.
Y cmeky IIiT BUIIAPOBYETHCA, 3a0e3MEeUYIOUN OXOJIOMKEHHS
moBepxHi HamIoro Tija. Tak mKipa saxuiiae opraHism Bij me-
perpiBaHH4.

3a 30BHINIHIM BUTJIAAOM IIIKipWM MOKHA Ai3HATUCA TIPO
pisHIi mpoiiecu, 110 BimOyBaoThCcsa B opraHismi. Hanpukiaan,
BHUCUIIM, HAOPAKM Ha MIKipi yacTo cBiguaTh mpo IIeBHE 3a-
XBOPIOBaHHA BHYTPIIIHIX opraHiB. AKIMo JioAWHA BiguyBae
COpPOM, IIIKipa ii 001Muusa UepBOHi€, a IKIIO BiJUyBa€e cCTpax —
IIKipa Ha moxax crae 0aimor. Toxk IIKipa momomarae oTpu-
MyBaTH iH(popMaIlito Ipo cTaH 340POB’d 1 BiAUyTTA JIIOAUHUA.

IIIkipa, ak i Bce Tinmo, morpedye moraany. Hacammepen,
ii Tpeba TpuMAaTU B UUCTOTI, 3aJI€KHO BiJl MOTroAu i cTaHY CBO-
ro 3I0POB’A MPaBUJIbHO JO0OMPATU OAAT i BAYTTSA. Baskamso,
1100 BOHU OyJIX YHMCTi i1 BUTOTOBJIEHI 3 MaTepiaiiB, AKi yTpu-
MYIOTH YU ITPOITYCKAIOTh TEIJIO0, 3aXUIAI0Th BiJ BOAM 1 BiTPY.

7K TV BBaxaeLl, YoMy LLUKipa nioavHN € opraHom? Bigwykan
y OOBiALI TEKCT, WO NiATBEPOXYE TBOIO BiANOBIAb.

O6roBopiTb NpaBuna OOrNAAy 3a LWKiPoto | ckNnanite peknamHuin
@@@3 nnakat <<!(OpI/ICHi pedi ona Moel Lwkipu». lNpe3eHTynTe CBIin
MAIY-0-MIY [OPOBOK iHLLMM Fpynam.

@ MISHABAJIBHUIN KANIERLOCKON
»

Y cepenHbOMYy MOBEPXHSA IIKiIPHOTO MOKPUBY JOPOCJOL JIOAM-
HU CTaHOBUTL 01M3bK0 2 M2, Byxa i1 Hic JOQUHM IIOCTifiHO poc-
TyTh. M030K cKJagaeThbesa 3 Boau Ha 80 %, a m’ss3u — Ha 70 %.
Temnna, Axe BUALIAE TijJOo JIOAUHA 3a OOHY TOAUHY, BUCTAUMNJIO O
JIJIsI TOTO, 11100 BaKUII’ ITUTHU D JIITPiB BOAMU.

HonoBHU «IlisHaBaabHUM KaJEeNAOCKOI» IIIKABUMMU BiO-
MOCTSMHY IPO OPTaHi3M JIOAMHN, CKOPUCTABIINCH JOCTYIHU-
mMu mxepenamu ingopwmaiiii. Iloginuca pesyabTaTaMu CBOEL
po0OTHU 3 iHITIMM.




(‘ﬁ CyuacHi TexHOJIOTil HalOTh 3MOTy imeHTH(diKyBa-
TEXHO- TH JIOMUHY 32 MEBHUMU, IIPUTAMAHHUMU TiTBbKY 11
TEKA xapakrepuctukamMu. OpHielo 3 HHUX € Bi3epyHOK
HIKipY HaA DaJBbIAX PYK. ¥ KOXKHOI JIOAWHU BiH HEIIO-

BTOPHUI.

CreniaJabHUMHU IPUCTPOSIMU CKAHYIOTh Bi3epYHOK INKipu Ha
naJblAX pyK. Taki BisepyHKu 30epiraroTs y mam’ ATi KOMII IoTepa
YU anepoBiii kaproTemi. [X BUKOPHUCTOBYIOTH [JIA BCTAHOBJIEHHSA
0co0M B OXOPOHHHUX CHCTeMax i 0iloMeTpUUYHMX IIaclIopTax.

fka ocobaumBicTh INKipum mae 3Mory igeHTH(iKyBaTHU
ocoby? Ile ma oco0JMBiCTH BUKOPUCTOBYETHCA?

" HOTATHVIK JOMUTAVBUX | CROGTEPEXIUBHX

AN

3anuilny B HOTATHUK 3HAUEHHS CJIOBa «0ioMeTpUUYHUI» .

TOBI 40 CGHATU

1. Hasen oauH opraH noauvHW, 081 OYHKUIT WKipyn, Tpy npasuna
aornagy 3a LWKipoto.

2. Cknagan XMapuHKY i3 Ha3B OpraHis Nl0ANHN.
3. [losICHM 3HA4YeHHS LWKipy ONs NIoONHA.
4. Po3kaxu, 9K TU Oornsgacil 3a LWKipoto.

5. 9k wkipa gonomarae aoanHi NpucTocyBaTnucs 40 YMOB CepefoBuLLa
KXNTTa?

6. ’y 3anponoHyi, Ha nigcTaBi YOro MoxHa o6’egHaTn B OOHY rpy-
ny TEPMiHWN «LUKipa», «Ternsa0Bi BULLa», «Marepiaan». NpointocTpymn
BiOMNOBIAb MpuKIagamMu.



N

‘S SKITIPOAYKTV HEOBXLAHI
L1 310POBOTO XAPUYBAHHSA iy,

1) Ak TM BBaXac€ll, HACKiNbKM DKa BaxnuBa aOna moauHn? Haeeaun
TPpW NPUKIaan Ha NigTBEPOKEHHS CBOET BIAMOBIA,.

\2) Mpuragan, wo TO6I BiOOMO NpPo 340pOBYy N 0Ge3nevHy ixy. YHum
KOPUCHI 306paxeHi Ha konaxi xap4oBi NpoayKTn?

HAVKOBRA TOBIIKA | /e
MOXXNBHUX pevOoBUH

I)xa 3abesmeuye opraHisaM JIIOAUHY TOKUBHIMY PEYOBHUHA-
MU, HeOOX1THMMU [IJId MOOYAOBH Tijia i OTPUMAHHSA eHeprii.

Y iKi BMICT NMOXUBHUX PEeUYOBUH pisHUM. Po3riaHp Ha
mastoHKY 100 cBoepigny aiarpamy. Ha Tapinmi xapuosi
MIPOAYKTHU IIOAiJIEHO Ha cerMeHTH (YacTMHHU) He OOBLJIBHO.
KoxHuii cerMmeHT yoco0Jil0€ MeBHY I'pPymy HPOAYKTiB. Pos-
Mipu CermMeHTiB AOmOMAararmTh 30Pi€HTYBaTUCA Y KIJIBKOCTI

R

»
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CIIOKMBAHUX IIPOAYKTIB Pi3HUX I'PYII, II[00 Ile O0YJI0 KOPHUCHO
I 3T0POB’°H.

Kpynu, xni6, kaptonns, Ceixi oBoui Ta ppyKTHN N
MakapoHu GaraTi Ha ByrneBogu. | MicTATb BiTaMiHU Ta KNiITKOBUHY,
Lli peyoBuHN 3a6e3neuyoTb f9Ka CTUMYJIIOE POOOTY
OpraHi3m eHepri€ro TOHKOT KMLUKMU i TOBCTOI KULLKW

Conopouui
1 )XMpHa Dka:
CnoXxuBaTu
B NMOMIipHiIi
KiNIbKOCTi

Pub6a, m’qco, aiuus,
MOJIO4HI NPOAYKTN, KBACONA —
axepeno 6inkie. BoHU HeoOXigHi

K AJIS POCTY OpraHiamy

kMan. 100. Tapinka 300pOBOro xap4yyBaHHs

N

MNpoaHanisyn HasemeHy Ha manoHky 100 piarpamy. Akmx
npoaykTiB Mae 6yTn HalbinbLLe B paL|ioHi, a AKX He BapTO ICTN HAAMIPHO?

Hamanion cBoto xap4oBy nipamigy.

Jlo TOXMBHUX pPEUOBUH, AKi MH OTPUMYEMO 3 IKelo,
HaJIeXKaThb OLIKH, *KMPH, ByrieBoau. Bilku — 1ie ocCHOBHUM
OymiBesibHUI MaTepiaJ HAIroro tija. J[o MpoaAyKTiB 3 BUCOKUM
BMicTOM OifIKiB HajexaTh M’sco, puba, MOJOKO, KBacoJid,
ropox, cos. Jl;KepeyioM KUPIiB € POCIMHHI oJil (HampuKJIam,
COHANIHNKOBA, KYKYPYA3dHAa), BepIIKOBEe MAacCJO, CaJo.
JKupu cTBOPIOIOTH 3allac eHeprii B opraHiami, gomomaraioThb
3aCBOIOBATH MOKUBHI PEUOBUHU.

ByrieBoau € OCHOBHUM IIOCTaYaJIbHUKOM €Heprii B opra-
\I—Ii3Mi. IxHI0 PyHKIIiI0 B OpraHisMi JIIOAMHY MOYKHA TOPiBHATH

200
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3 IIaJuBOM, 0e3 HAKOr0 He pyXaTHUMEeThCA aBTOMOOLJb,
abo 3 mpoBamu, 0e3 sAKMX He ropitume OararTta. Ilo ByT-
JIeBOMIB HaJe)KaTh TIJIOKO3a, KpoxXMajdb 1 IleJiojo3a
(kmiTKOBMHA) Ta iHHOII pedyoBMHM. Bucoxuit ywmict ByT-
JIEBOJIiB Y BUHOI'PaJi, CTUIJINX ILJIOAAaX iHIINX POCJIHNH, KOpe-
HeILJIoaX IYKPOBUX OypsKiB, Oyab0ax KapTomii, 3epHiBKax
MIIeHUIl YU PUCY.

Y TpaBiieHHI BarKJIMBa (PYHKIIis HaJIeKUTHh Boxi. Bes Hel
He BigmOyBajocs 6 mepeTBOPEeHH 12Ki Ha pe4yOBUHU, HEOOXi-
Hi opraHiamy JioamHu. A KJITUHM Tijla He oTpuUMyBajam O
MMOKNBHUX PEUYOBUH.

SEENEREERY 3anoBHM TabAULIIO HA OCHOBI TEKCTY HAYKOBOI A0BIAKN.

. DYHKYIA NOHUEHUX JHcepeno noHU6HUX
IMosxcueni yrry Ascel
peiosun pevoéun
pevosuHu .. .
6 opzaniadmi nodunu | (xap4oei npodyrxmu)

Binku

HAtupu
Byzanesodu

@ MIBHABANIBHUI KANIENOOCKOM

JIrogu, sKi 3aiiMaOTHLCA CIIOPTOM, BUTPAUaOThL OaraTo eHep-
rii, TOX IJid ii MOIOBHEHHS MAaIOTh CIIOKHBATHU OijJbIlle ByTJIe-
BomiB. Halikparme i3 1miero MeToi0 icTH KaIllli 3 Pi3HUX KPYII.
CoJomonti, K BiloMO, TeX MIiCTATHL ByrJieBoau. AJie eHeprii,
AKY 3 HUX OTPUMY€E OpraHisdM, BHCTaya€ HeHAJOBT0. A OoT Kpy1a,
BUTOTOBJIEHA 3 HACIHMH POCJMH — IIiHHE [IJKepeJyio eHeprii.
Coo:kuBaHHSA CTPAB 3 PiBHUX KPYyH 3a0e3Ieuye TpuBaje BiguyTTs
HaCHUYeHHH.

Onuraii OAZHOKJIACHUKIB I OJHOKJIACHHUIIL Ha TeMY
«¥YmobsieHa Kallla HaImoro kKJacy». IloOyayii giarpamy,
100 BigoOpasmTH pel3yJbTaTH ONUTYBaHHS.

——
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HAVKOBA J0BIIKA | /Al

Ta WKipa NoanHn

JIfogmHa cmosKMBa€e pisHOMAaHITHY 1Ky, IKa MicTUTh 6araTo
PiBHUX PeUYOBUH. ¥ TPaBHil cHCTEMI ITi pEUOBUHU IIEPETBOPIO-
IOThCA Ha 1HIII PeUYOBUHU, IKi HAIIl OPraHiaM MOJKe 3aCBOITH.
TpaBHa cucTeMa CKJIaJaeThCs 3 OpratiB TpaBiaeHHA (man. 101).

/

PotoBa NnopoXHMHA —
S« Tnotka

CtpaBoxia,

LLinyHOK

4. 4+ ToBcTakuuika

L e ToHKa KuLLKa

Man. 191. Tp_:aBHa cucTema JIoANHM

TpaBieHHA PO3NOUMHAETHCA B POTOBill MOPOKHUHI. ¥ Hill
ika moApibHIOETBCA 3yO0aMu HA MEHIINL IIIMATOYKHU, 3MOUY-
erbesa canuolo. Ilicaa KoBTaHHA moapiOHeHa ixKa uepes IJIOT-

| Ky 1 CTpaBoOXijJ IIOTPAILIAE A0 LIIYHKY, 3 HbOI'O — [0 TOHKOIL
Kuinku. [IoKBHI peuoBHHU ITepeTpaBJIeHO]l 12Ki Kpidb CTIHKU
TOHKOI KUIIKK IIOTPANJIATh ¥ KpoB. BoHa po3HOCUTH iX 10
KOKHOI KJIITUHU OpraHiamMy. 3 TOHKOI KUINKU HellepeTpaBJe-
Hi 3aJIMIIIKY 1K1 HAAXOIATh B TOBCTY KUIIIKY, a 3B1ITU BUAAJIS-
IOThCA 3 OpraHiamy 3 KajoM. JlokyamHiIe ITpo opraHu TPpaBHOIL
CHCTEMH JIIOAUHU TH Ai3HAaEIICA, BUBUa0Un 0ioJIoriio.

Or:xe, 1Ka IPOXOAUTH AJOBTUM MIJIAX TPABHOKI CHCTEMOIO,
IePII Hi’K opraHiaM oTpuMae HeoOXigHiI oMYy ITOKUBHI peuo-
BUHU.

g—
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CEENEREENSY Cknaan gga 3anMTaHHa 00 TEKCTY HayKOBOI A0BiAKK. MocTas ix
OJHOKIACHULAM/OQHOKIIACHUKaM.

[HPOPMALLIKO
HA ETUKETKAX
XAPYOBUX MPOAVKTIB

Buxonaii gocaimkennsa «IIpo mio po3moBizae eTuKeTKA...» .

HYMO JOCNIAXYBATH

Tobi 3nadobiambes: eTUKeTKY Ha YIaKOBKAX PidHUX Xapdo-
BUX NPOAYKTIB (HaZaHI BUMTEJSIeM/BUUTEJIbKOI a00 mMpUHECEeHi
T0O0OI0).

IlocaimoBHICTh BUKOHAHHSA JOCIIIKEeHH S

IIpouuTait Ha JOCHiMKYyBaHUX €TUKETKAaX CKJIaJ IIPO-
IyKTiB. Bigmrykai inpopmariito mpo BmicT 6iKiB, }KUpiB, ByTJIe-
BOJiB Y KOKHOMY Xap40OBOMY HPOAYKTi.

Bipmykail TepMiH OPUAATHOCTL I JaTy BUTOTOBJIEHHA
mpoayKTiB. Ky 1re iH(opMmailiito To0i BIagocs BUABUTUA Ha PO3-
TIAHYTUX €eTUKEeTKaX?

(oo €€l 3po0Ou BUCHOBOK IIPO BAXKJIMBIiCTh iH(opMaliil Ha eTu-
KeTKaX XapuoBUX HPOAYKTIB IJIsI MOKYIIIiB.

AOCAIZUAM 1 JISHANNCS

IIpunbani B MarasuHax mMpoAyKTH MalOTh eTUKeTKH. Ha HuX
3a3Ha4YeHO CKJIAJ IIPOAYKTY, TePMiH IIPUAATHOCTI, iIHKOJIN CIIOCi0
npuroryBanHisa. ETukeTKu iHGOPMYIOTH IIOKYIII[IB IPO BMIiCT
TMOKMBHUX PEUOBUH, 3arobiraroTh mpuadaHHIO HECBIsKUX IIPO-
TYKTiB.

1. Po3rngaHbTe Tapinku 3 NpoaykTaMy i KOXXHa/KoXeH 00epiTb
cobi Ha 06ig, oaHy 3 HMX. MosCHITE CBi BMBIp. CKiNlbkn YNeHiB
BaLLOl rpynn obpano Ty camy Tapinky? Moainiteca iHpopmadieto
3 iHWKMMK rpynamm, abu aisHaTUCa NPO CMakoBi BNO4OOaHHS
OOHOKACHULb/OOHOKNACHUKIB.

nniYy-o-niy




2. PoarnaHbTe konax. O6roBopiThb, WO i3 300paXXeHOro Ha HbOMY KOPUCHE
Ons 300pOB’dA, a WO — wWkignmBe. 3anpornoHynTe cBoi nNpaBuna «KopucHi
3BUYKM OJ19 MOET TPABHOI CUCTEMU».

@ TOBI A0 GHAr

poT

\\
‘-

1.

2.

Haseu ogHe mxepeno BYrneBoAiB, Aga gxepena b6inkis, Tpy opraHu
TPaBHOI CUCTEMMW.

Bigwykan i BMunpaB NOMUIKN Ha CXEMI, LLLO NOKA3YE MEPEMILLLEHHS i
y TpaBHiln cuctemi. Ha3Bu gkoro opraHa 6pakye Ha cxemMi? Poskaxu
NPo PYHKLIT KOXXHOro opraHa TpaBiieHHS.

- | TOHKa KnLiKa l—) CTpaBOXiﬂ, - | NOoTKa -

- V.
MoMmipkyi i mMOSICHM, YoMy B Xap4yyBaHHi HEOOXiQHO AOTPUMYBATUCS
npaBui 0COOUCTOI FiriEeHu.
YoMy BaXJIMBO BMBYATM iIHOOPMALLlO HA eTUKETKaxX Xap4oBMX NPOAYK-
TiB?
Bin imeHi abnyka npuaymain ictopito «3 96/yHi O TOBCTOI KALLKMW...».
IntocTpyii it 4oCcTynHUM TO6i cnocobom.

ﬁ MpoaHanisyn «Tapinky 300pPOBOro xapyyBaHHSA», 300paxkeHy
3a NOCUMaHHSAM.

https://cutt.ly/EIdjKqR

3aii 3pa3kom ckiaam Taky Tapinky ons cebe.
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% ‘in TS Y0TO T4 5K
A IMXAEMO Wi,

1) Mpurapgan, WO Ha3MBalOTb AMXaHHAM. HAka pedoBuHa MNOTPiIOHa Ans
ONXaHHA?

HAVKOBA JOBIGKA ) Jj

HOna auxaHHA OpraHisMy JIIOAWHU NOTPiOHMI KHCEHb.
HangxonsxkeHHs KHUCHIO B OpraHisM JiloAuHU 3abe3meuye
nuxaigbHa cucrema. IIpo opranu, 3 AKUX BOHA CKJIAJAETHCH,
iH(popMmye maaioHOK 102.

HocoBa
NMOPOXHUHA

| ' Man. 102. AnxanbHa cuctemMa JioanHn

Ha Bigminy Bifg i2Ki, KCEeHb B OpPraHi3M JIOAWHU HAIXO-
aIuTh nmoctittno. Ilixg vac Bauxy arMmocgepHe MOBiTpA IIOTpa-
IJIA€ B HOCOBY MOPOKHUHY. TaM MaJieHbKl BiliKM 3aTpuUMYy-
IOTh YaCTUHKUN NuJay (HABIiTh HEBUAWMI OJIsI HAIIIOTO OKa).
BigOyBaeTbca inbTpyBaHHA MOBITPA. Y HOCOBiH IMOPOKHM-
Hi MOBITpPA HarpiBaeThCHd, IO OCOOJMBO Ba’KJIMBO B3UMKY.

3 HOCOBOI IMOPOKHUHYU BOHO IIPAMYE TUXAJTbHUMH MIJIAXA-
MU [0 JieTeHb. TaK JereHi oTpuMyIOTh KNCEHb.

05
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I3 1ereHb KMCEHB IMOTPAILIAE B KPOB i POBHOCUTBHCS 10 KOXK-
HOTI'0 OpraHa, KOKHOI KJIiITuHY opraHismy. B Hux BigdoyBatoThCA
PiBHOMAHITHI ABUIIA 3a YyYaCTIO KMCHIO 1 ITIOKMBHUX PEUYOBUH.
B pesyiibTaTi yTBOPIOIOTHCA JKUTTEBO HEOOXiJHA eHeprisd i ByT-
/ JeKucJIuu ras. Byriiekucanii ra3 HagXxoauTh Y KPOB, AKa TPaH-
CIIOPTY€E ¥oro B JereHi. Uepes nuxajibHi IMLJIAXU BYTJIEKUCINN
ras BUAAJNAETHCA 3 OpraHisMy. ¥ JiereHAX 3aBIAKM AuQy3ii
BimOyBaeThCsA OOMiH ra3iB — KMCHIO 1 BYIJIEKKCJIOTO raay.

IloBiTps, 1110 BUAMXAETHCA, MICTUTH a30T, KUCEHBb, BYyTJIe-
KMCJIUM ras, BOAAHY IIapy 1 iHIIII peYOBUHMU.

3I0POB’ s JIIOANHU 3aJIe:KUTD BiJl AKOCTi moBiTpsA. BoHOo Mae
OyTu YMCTUM i B Mipy 3BoJIOKeHUM. Beankoi ImKoam opraHia-
My 3aBJAa€ AWM, III0 YTBOPIOETHCA MiJ YaCc TIOTIOHOMAJIIHHA.
Bin micTuTh HeOe3meuHi AJId OpPraHisMy JIOAWHN PEYOBUHU,
AKI mig yac BAMXY IMOTPANJIAIOTL OO JEereHb He JIUIle KypIisd,
a 1 Toro, xTo mepedysae mopyu. HemapeMHO Ha curapeTHux
ymnakoBkax Hammcano «Ilaninma BOuBae», «Kypimmsa mebes-
IeYHe JJIA BAIIIOT0 3I0POB’I» .

Mpnaoymai Ha3By i ckaam rnnax Lei HayKoBOI JOBIAKN.

CEENEGEERZE Onmuwn Wngx, 9KUM KUCEeHb MNOBITPS HaaXoAMTb OO0 KOXHOI
KJITUHW OpraHi3amy JI0gUHN.

HASBHICTb BOAN
B MOBITPI,
W0 BUOMXAETbGCSH

Tob6i snadobiamuves: n3epKao (1oro MoxkHa 3aMiHUTHU CKJIA-
HUM BUPOOOM).

ITocaimoBHICTS BUKOHAHHSA JOCIIIKEeHH

Bupuxaii moBiTpSA POTOM Ha YHUCTY CYXY IIOBEPXHIO
I3epKaJjia BOPOJAOBXK 5 ceKyHn. Tpumaii asepkKaJjo Ha BigcraHi
5—10 c™m Bix ry0.

({0 €2 PosriiaHb, AKi 3MiHU Bif0OyJIMCs Ha IOBEePXHI A3epKaJia.
’—/‘d“-
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JOCNIAVNNN 1 JISHANNCSH

Y moBiTpi, 110 BUANXAETHLCS, € BOJA B ra30I0Ai0HOMY CTaHi.
Ha xosopHiii moBepxXHi A3epKaJia BimOyiacsa 3MiHa arperaTHo-
ro cTany BoAau Ha pigkuii. ToMmy ImoBepXHsA A3epKaJa BKPUJIACS
IPiOHUMU KpalebKaMu BOIU.

1. TpoaHanisyinte pgiarpamm cknagy nosiTps, ke aoanHa Bav-
xae i uamxae (mas. 103). 3pobiTb BUCHOBOK MPO BiAMIHHICTb
nAIY-0-nIY MK HUMW.

78 % 78%
v

80% N

70% &<

60% — -

50% - -

40% A, \
. 21% 16 % r

30% )
20%

gl EIONN T

0% Bovxae Buaounxae
B Knceno M Byrnekucnuii ras Asot

Man. 103. YMICT KUCHIO, BYIJIEKMCNOIrO rasy i asoTty
B NOBITPI, 9ke BANXAE | BUOMXAE NI0gMHa

2. TosACHITb, YHOMY HeoOXiAHO MPOBITPIOBATU MPUMILLIEHHS, Y AKUX XUBETe
1 HaBYaEeTeCH.

3. PoarnaHbte konax. OBGroBOpiTb, LWIO CMOHYKanO MNepCOHaXxiB Konaxy
HaZArTM 3axuCHi Macku.

-

{
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y. N 3 miarpamu Ha MagoHKY 103 (c. 207)

NAPAJ NMOPAJZ 06aummo, AK BiApiI3HAETHCA CKJIAA IOBITpA,

AKe BAUXae 1 Buauxae JgoamnHa. IIposiTproi
Y KiMHAaTy, 1100 3MEHIIIUTHU BMIiCT BYTJIEKMCJIO-

ro rasy B IIOBIiTpi I MOMOBHUTHU BMiCT KHCHIO
y HboMYy. HaBiTh HaliMeHIIII YaCTUHKU TUJY 3 MOBiTPA MOKYTh
MMOTPAIUTHA B OpraHisM Irif yac auxaHHs. ToxK pobu BoJiore
nmpubupaHHs, abu mo30yTuca nuiry. Hagarait 3axucHy Macky,
AKIIIO BUKOPHUCTOBYEII 3aCcO0M IMOOYTOBOI XiMil, Ha IKMUX € Bi-
OBiHe 3acTepeskHe Mo3HaueHHA. He Hapaskaiil ¢Bili opranism
Ha He0e3IeKy, SKOI0 € KypiHHs.

Chopmyaioii CaMOCTIHHO MOPAAY MIOA0 HOCIHHSA 3aXMCHOIL
MAacCKH IIiJl Yac 3aXBOPIOBAHHA OPTaHIB AUXAaHHS.

z HanexxHuii ckyiag mOBiTPA B HPUMINIEHHI JoTToMa-
TEXHO- TaioTh HiATPUMYBATH OYXLLyBaUl i 3BOJIOXKYBaYi II0-
TEKA BiTpa (max. 104).

: T
> ' -
L N
| o= BopsiHa
| OunwieHe napa
noBiTps

3abpyaHeHe "
nositpag
OuuuyBay noBiTpa 3B0OJIOXXYyBaY MOBITPA

Man. 104. OuuuiyBad i 3BOJI0XKYBadi NOBITPS
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OuniyBau moBiTps 3a0es3mnmeuye yCyYHeHHS MY, OakTepiii,
HaBiTh CTOPOHHIX 3amaxiB 3a JOIOMOTOIO PidHUX (PiabTPiB. 3BO-
JIO}KYBaUY IIOBITPSA IIEPETBOPIOE BOAY HA BOASAHY IIapy Ta CIPAMO-
Bye ii B moBiTps. Ile ocoba1mBO BasKJIMBO BBUMKY, KOJIX BOJIOTiCTH
IIOBiTPSA B IPUMIIIIEHHAX 3BHUMKYETHCA Uepe3 poOdOTy OnaaioBalb-
HUX OPUJIaIiB.

3anpoImmoHyii cIIoco0r 3BOJIOKEHHS IOBIiTPA B JOMAIIIHIX
yMOBAax.

TOBI 40 CGHATU

1. Haseu o+ 3acib 3axMCTy OpraHiB AMXaHHA, [1Ba rasu, wo 0epyTb
y4acCTb Y ANXaHHI, TPV OpraHu AnXasabHOI CUCTEMU.

2. PoaTtawyi opraHm guxaHHs A0OuHU 32 NOCNIAOBHICTIO NPOXOOKEHHS
HMUMM NOBITPS Mifd Yac BOAUXY.

3. HasBeu ¢i3nyHi 9BMLLA, WO BiAOYyBaOTLCA Nif Y4ac AMXaHHA B opraHax
ONXaHHS.

4. 9lke 3HA4YeHHa ONng TBOro 340POB’S MA€E NPOBITPIOBAHHSA KNACHOI KiM-
HaTW 1 BoNore npubupaHHs B Hiin?

5. “ [i3HaBLUXCh, WO POC/UHM BUAINAIOTL KNCEHb, HEOOXiaHWIA ang
ONXaHHS, y4eHuus Bupilumna npuadatnm 10 Ba3oHiB Ana KiMHaTW,
y 9Kl CNnTb. AKi MOXJIMBI HAcNigKN O1s caMonoydyTTs OiIBYMHKM MOXKE
MaTu Le pilleHHA?




(A \_‘\\M

"%‘ 05 SKI OPTAHM OTIOPH 1A PYXY

MAETIODMA i,

) 1) Haseu agi TBAPUHN, AKi MAIOTb BHYTPILLHIN CkeneT. $ka Noro GyHKLia?

BEYJOBY CKEJIETA

HYMO AOCTIANYBATATL)  nio v

Tobi zHadobramubcsa: Tabauia «BymoBa ckejaera JIOSUHNI»,
MAaJIIOHOK y IIIAPYYHUKY, MOJEJb CKeJIeTa JIOANHII.

3aedanna. O3HaioMcsa 3 OyZ0BOIO CKeJeTa JoauHu (3a mao-
auyer, modennto wu maaorHkom 105).

IlocaimoBHiCTh BUKOHAHHSA JOCIiIKEeHH

\eloll & Bigmrykait y cebe mosHaueHi Ha MaaiHKY 105 cxiaan-
HUKU CKeJieTa.

Posrians xpeber 8060Ky. 3BepHM yBary Ha MOTO
s-momioHy popmy. Bigmiykait xpeOiri, moaium i 3aIUINN X Kilb-
KicThb. IKII0O BUKOPHUCTOBYEII MOIEJb, PO3TJIAHD, AK XPeOIli Mixk
co0o010 3’eHAaHI.

[\ (elo] ¢l Bimmykait Ha MATIOHKY cyrao0u. SIK BOHI Ha3UBaIOTh-
ca? fAKi pyxu TH MOKeII pOOUTH 3aBAAKH UM CyTJIo0am?

< a.‘w/‘-lepen\%,
noynusa. L
L Pebpa ~ %{XpeGeT

**MB/

NikTeoBUA__/ {7 %\ \ w)}{ -1\
cyrnod f(ié%)i\ \ f’/‘ . 7 \\\:\HIKTboBa
i\ 7 G\ ) NS |
ﬁé‘eﬁ \r%?‘&' »&T'? E%:Sg /ﬁ/ ﬂ’é’ W"? i “\V KICTKa
L) w KicTkm
; . . 4 CrerHoBa). /
KoniHHuI @ & ¢ .
_ﬁ | kictka | 7 MafbliB
cyrno6 [ I Il
Il

f \
Il {
Man. 105. Ckenet noanHun: 1 — BUrnag cnepeny; 2 — BUrAsa, 33aay

_
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3anuInm, IO BAAJIOCA MOidHATHCS IIPO OYAOBY CKeJieTa
B pe3yJbTaTi MOCJaiIKeHHA.

HAVKOBA JIOBIAKA /eI Sty 0y

Omnopor Tina goguHu € ckeger. CkejgeT ZOPOCoi Jifo-
INHU ckJaagaeTbed 3 206 kicTok, a qutuHu — noHan 300.
KicTtxku moBoJii minHi, aje B pasi HaAMipHOTO HaBaHTaKeH-
HA JaMalThcsaA. Taki mepeioMu KiCTOK HOTPeOYIOTH IIPO-
¢decitinoro JsikyBaHHsa. MiK OeAKMMM KIiCTKaMU € PyXo-
Mi 3’emfHaHHA — cyrJoou. Hampukaanm, JiKTboBUM CyTrio0
Ja€e 3MOI'y 3TMHATH M PO3TMHATH PYKY, KOJIHHHUN — HOTY.
Cyrimobu MicTaTh piAKy cyMmimi, sSKa BUKOHYE (QYHKILiIO
MacTHJIa: 3MeHIIye TepTd 3’eAHaHnUX Kictox. Koaimawuii
1 JiKTBOBUM CYIJIOOM BTHMHAIOTHCSA B OAHOMY HAIIPAMKY.

Biccrio ckesera € xpeb6eT. BiH cTBOPIOE MiITHUM I'HYUYKUHN
KapKac, SKUi Aa€ 3Mory Tobi cuaiTH, CTOSATH, 3TUHATHUCST,
TATHYTUCSHA, TOBEPTATHU IoJioBy (ma.t. 106).

= N } a2
N\ RS )
| |

| | |
N L .

Man. 106. Bunau pyxis xpebTa

Xpeb11i, 3 AKMX CKJIaJAEThbCsa Xpeber, 3’eaHaHi MixK
coboro HamiBpyxomo. SIKOu xpebeT OYB YTBOPEHUM CYIIiJIb-
HUM KiCTKOBUM CTEpP:KHEM, TO HaIlli pyxu OyJyu 6 CKyTUMH,
M030aBJIEHNMU 'HYYKOCTi.

»
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IlomKkomKxenHs xpebdra ay:ke HebOe3meuHe OJA 3J0POB’ .
YHacirigok TpaBMu abo 3 BiKOM T'HYUYKicTh XpebTa 3MeH-
ITy€EThCA.

CkeJser 3abes3meuye meBHE PO3MIIlleHHS Tijla B IIPOCTOPI,
T0oOTO mocTaBy. BiH He aumie migTpumye Tijio. OKpemi yacTu-
HU CKeJleTa 3aXUIIAI0Th sKUTTEBO BasKJIMBi opranu. KicTku
yepena, HaIpUKJIag, 3aXUIal0Th MO30K, a TPyAHAa KJIiTKa —

cepIie 1 JiereHi.

Lo 6yno ans Tebe HOBUM B iHpopMaLii Mpo ckeneT NoanHn?

Cknagun nBa 3anutaHHa OO TEKCTY HaykOBOI JOBIOKW | Aan Ha
HUX BigNoBiOb.

(&’ Eiipenena Bexa (man. 107) — HAWIOMYIAPHIIIINHI

TEXHO- CHUMBOJX dpaniii, conopyaKeHu B il CTOJUIIL ITOHA

TEKA  cro pokiB romy. HasBy Berka orpumasia Ha 4ecTb il

KoHcTpyKTOpa I'tocraBa Eiidesnsa.

§ Sy SIK BUTOTOBUTH 3aJIi3HY BEKY BHUCOTOIO K1JIBKaCOT

£ p MeTpiB, MiIlHYy, 3aTHY BUTPUMYBATU CUJbHI BiTpHU,

Eiidesio migkasasia mpupoga. Bexxy 3po0Jierno Ha 3pa-

30K CTer”HoBol KicTku groauuu. KicTka Jjierka, 30BHI

< ¥ TBepaa, BcepenuHi rybuacra ii BUTPUMYE Bary JIoj-
125M  cpgoro Tisa BIIPOJOBIK JKUTTSA JIIOAUHU.

324 m

Marn. 101 EndeneBa Bexa

B axkomy wmicri 3Bemeno EiieneBy Bexxy? Ak Tu BBaxka-
€11, YOMY ii Ha3MBAIOTh «3AJNi3HO0I0 NAHI» ?

HAVKOBA JOBIAKA ) /e NIT AR

o KiCTOK IPUKPIIIIOI0THECA M’ A3U. ¥ TiJji JIOIAWHY IIOHAT,
600 m’a3iB. YaABUTU, AK BOHU IIPAIlIOIOTH, JOIIOMOKe eJjac-
TUYHUA OMHT: TOAIOHO A0 HBOTO M’A3U TO PO3TATYIOTHCS, TO
CKOpoOuyThCcsA. BoHU pa3oMm 3 KicTkaMu 3a0e31eUyI0Th PYyXU
BCBHOT'O Tija i IOTO YaCTUH, HiATPUMYIOTh BHYTPIIIIHI OpraHu
B IIEBHOMY IIOJIOKE€HHI.

’—/f
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TpenyBauHs M’ a3iB JomoMarae 30epiratu mocTaBy Tija,
POOUTH MOTO BUTPUBAJIUM, THYUYKUM, cipuTHUM (Mman. 108).
Iloramo BImJIMBaIOTHL HAa CTAaH M A3iB HeJOCHIAHHS, IIepe-
BTOMAa, HecTaua OiJIKiB i BiTamiHiB y paItioHi xapuyBaHHJ.
3a BimcyTHOCTI ismuHMX BIpaB M’ a3U cjaabmiaroTb. Cirad-
Ki M’s13u IIOraHo HiATPHUMYIOTH IIOCTaBY Tija, 3’ ABJISETHCS
CYTyJiCTh, BUKpPUBJIEeHHA Xpebra. Ocsabyieni ™’a3u
He MOKYTh 3a0e3lmeunTH HOPMAaJbHY MisIIbHICTH OpraHis
IUXaHHS 1 TpaBlieHHsA. ToK NHUJIBHYH 3a CBOIM PEXKHNMOM
IHs, XapuyyBaHHAM i TpeHy#H M’ 31, 1100 BOHM BUKOHYBAJIU
CBOIO poOOTY BIPABHO.

lnng KoBTyH — laHHa be3coHoBa —

OPOH30BUI NPMU3EP YEMMIOHATY abconoTHa YeMMiOHKa CBITY
CBITY 3i CNOPTMBHOI FIMHACTUKM 3 XYA0XHbOI FNIMHACTUKUN
(2021 p.) (2007 p.)

_Man. 108. CBiTavHM yKpaiHCbKMX CMOPTCMEHIB

CECNECEEREY YoMy HeoOXiaHO TpeHyBaTn M’a3un? MNosicHN.

\QJ Moaueucs BigeO 3a NOCMNAHHGM i AiSHaNCA, 9K NpauiolTb M'93U PYKU
https://cutt.ly/QIdjL9T. lNoeTopwn Ui pyxu. Lo BigdyyBaew? Axki m’a3m
CBOrO Tifla MOXeLl Hanpy>Xntn? Onuwin CBOI Big4yTTS.

PoarnaHbTe mantoHok 109 Ha ¢. 214. 3 pogaTtko-
BUX opkepen iHhopmaluii aisHanTecs Npo GyHKLi
NAIN-0-MAIY 300paxeHnx M’a3iB. 3anuLiTb Y CBOI HOTATHUKN
Ha3BW M’43iB, NPO FKi AisHanncs.
L2133

»
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, BOr0JIOBUA M’A3
XXyBanbHi M’a31 =% -

nneya (6iuenc)

Benvkuin rpyoHuin m’a3

Tpuronosun m’a3

Mpamuin M’a3 xmeoTta
nneya (Tpuuenc)

YoTtupuronosun
M’A3 cTerHa

=\

b
-, )

Man. 109. M’asu NIOAMHN

A
@ MISHABAIBHIN KANEAL,OCKOM
\ 2

e Haiinosmia KicTka JIOAUHU — CTEerHOBA KiCTKAa, HAlIMeHIIa —
CJIyXOBa KiCTOUKa ITiJi HA3BOI «CTpPeMiHIle» (Mae MTOBKUHY
Jwuie 3 MM, po3TamnioBaHa y Byci).

¢ KicTku uepena 3’egHaHi MixX cO00I0 HEPYXOMO, 38 BUHITKOM
HUKHBOI ITleJIenu.

e Haii0iypIre KiCTOK y CKeJeTi majbIl[iB PyK, TOMY BOHHU TaKi
CIIPUTHI Ta HYYKI.

HonoBuu «llizHaBanbHUU KaJeJOCKOMN» I[iKaBUMU Bi-
JIOMOCTAMHU IIPO M’SA3W JIOAWHI, CKOPHCTABIINCH JOCTYIIHH-
Mu mxepenamu imdgopwmaiii. Iloginuca pesyabTaTaMm CBOEL
poboTu 3 iHIITMMIH.

y A 306epiratu ckeger i M’sg3u 3JO0POBUMU
MNAPAJZ MOPAJZ  OOMOMOKYTh (DiSWUHI BIpaBU 1 IIpaBUJIbHE

xapuyBaHHA. [[JIg pO3BUTKY M’fA3iB y paIrio-
Hi 000B’I3KOBO MOBUHHI OyTH IPOAYKTHU 3 BU-
A pocTy Ta 3SMillHEHHA KiCTOK He 3a0yBail CIOKHUBATU CUP

COKUM yMicToM OisnKiB (M’sico, puba ¥ immIi).
¥ iHIIi OpoayKTH, 110 MicTaTs Kanbmiii i BiTaminm.

N
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Ha kosaxi moxkasaHo, II10 3aBAa€ IIIKOAU XPeOTy i M’ s13am
(mosHaueno X) i mro momomarae 36epiraTm iX 3I0POBUMU
(mosuaueno V). Chopmysioii mpaBuia, AK 30epiratm xpeodeT
i M’s3u 3JOPOBUMH, i JOTPUMYICA iX.

* v X lhi,-_

TOBI A0 CHATA

1. Hassw oauvH cyrnob, nsa M’a3u, Tpu GYHKLIT cKeneTa ioanHN.

2. lMpugyman 3anuTtaHHa NPo CKENET i M’a3U1, aKi NoCTaBML O4HOKac-
HUUSAM | OQHOKTACHUKaM.

3. O6epwu NpaBuibHi TBEPOXEHHS | BUNMPaB NOMUIKU B HEMPaBUJTbHUX:
a) M’a3u 3abe3nedyioTb PyX Tina NlgnHu;
0) pebpa 3axnwaloTb MO30K;
B) OMNOpPOIO TiNa JIIAUHN CNYrye 30BHILLHIN CKeneT.

4. lMoTpeHyncs Has3uBaTW M MokasyBaTW KiCTKM Ta M’A3u, Nigrotymcs
[0 rpy Ha KpaLoro 3HaBLUs KiCTOK | M’a3iB IOANHW.

5. ﬁ MosicHn, gk 36epiratn ckenet i M’a3n 3popoBuMn. TliaroTyin
¢doTo- abo BiOEOLOAEHHVK, WO6 noainnuTMca BlacHUM OOCBiOOM
4 TpagULIAMM POOMHU Y LA chnpasi.

y
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‘% ‘n KA POSTb CEPLLS

I KPOBOOBITY B OPTAHI3ML iy,

Mpurapan, 4n poBoamnocs TOOI nicng XBUMIOBAHHS,
weunakoro 6iry abo pyxanMBoi rpy Bia4yBaTu NPMCKOPEHE
MOCTYKYBaHHS cepud B rpyasx. lNepenan 3a nocunaHHam
i nocnyxamn, sIK «3By41UTb» CEPLIEOUTTS.

https://cutt.ly/yIOEfaN

ISPEEIGERRIY))  Kpos, cepue i kposoosir

Y TBOoEMY OopraHidmi 6JIM3bKO TPHOX JIITPiB KPOBi. 3aBasd-
KM 1 KUCeHb i MOKUBHI PEeUYOBHMHU HAAXOMATHL O OPTaHiB
1 KJIiTHH, a 3 HUX BUJAJISIOTHCA BYTJIEKUCJINN ra3 Ta iHImi
HemoTpiOHi peuoBuHU. 11106 BAiMiICHIOBATH TaKy BaKJIUBY
pobOTY, KPOB HEBIIMHHO PYXAETHCA KPOBOHOCHUMH CyTUHA-
mu. Cepiie i1 KPOBOHOCHI CyAMHU YTBOPIOIOTH KPOBOHOCHY
cucremy. CxemaTuuHO ii 300paskeHo Ha MaTIOHKY 110.

KpoOBOHOCHI cyauHM:
NnepeMiLLyoTb KPOB

3 NMNOXWUBHUMU PEYOBUHAMM
i KNCHEM 00 OpraHiB,
3abunpaloTb Bigxoam
XUTTEOIANBbHOCTI

Cepue:
3abe3neyvye pyx
KPOBIi MO cyamHax

Man. 110. KpoBOHOCHa cuctema NniognHu

Cepue — 1ie oprad, AKHH IIPAIIO€ IIPOTATOM KHUTTS
JoanHn 0e3 3ynuHKu. IIoraaHb Ha CBOIO CTUCHYTY B KyJaK
moJsioHo. Ock Takoro mpmOJHM3HO PO3MIPY i € TBOE cepiie.
IIporsarom mo6u BouO ckopouyeThbesa 0au3bko 100 000 pasis
i mepexkauye monag 10 000 xitpiB Kposi! IlepekauyBanus
KPOBi BimOyBa€eThCA 3aBASIKM CKOPOYEHHSIM M’ A3iB cepIis.

g—
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¥ crani cnokoro cepie poouth npubausao 60—-80 ckopo-
YeHb 3a OHY XBUJINHY. CKOPOUEHHS CepIis i BUIIITOBXYBaH-
HS HUM KPOBi MU CIIpUIMAaEMO SIK cepIreduTTA.

KpoB pyxaeTbca cyfuHaMU IO 3aMKHEHOMY KoJry. Taxkuii
PYX KPOBi IIOBTOPIOETHCSA 3HOBY 11 3HOBY, TOMY 10OT'0 Ha3uBa-
IOTH KPOBOOOIr.

3BepHu yBary Ha MaaoHOK 110 (c. 216). Ha nmbOMY
YEePBOHUM KOJHOPOM IIO3HAUEHO CYAWHU, AKUMU PYXAa€Th-
cA 30araueHa KucHeM KpoB. CMHIM KoJbOpPOM 300paskeHi
CYAUHU, SKUMHU PYXAa€ThCA KPOB 3 MHiABUIIEHUM yMiCTOM
ByTJiIeKmcJoro rasy. Ile saraqbHOIPUNHATE TO3SHAYEHHSA AJIA
BCiX MaJIIOHKIiB KPOBOHOCHOI CCTEMMU.

Hamanouky 110 (c. 216)6aunmo, 1110 KpOBOHOCHI Cy IUHM
YTBOPIOIOTH PO3raly:KeHYy MepeKy i MaloTh PiBHY TOBIITUHY.
I me copaBzai Tak. € cyguuu, giamerp SKUX OOPiBHIOE 2 cM,
a e y 50 pasiB ToHIII Bif JIIOACHKOI BOJIOCUHH.

CEEREREENES Ak TM po3yMi€ll BUCNOBU: «CepLe — CrPaBXHii ABUTYH»;
«TPAHCopTHa QYHKLSI KPOBI B OpraHi3mi»?

O6roBopiThb, K NOB’A3aHi MiX COO0I0 AMXaHHS, XXMBNEHHS | KPO-

BOOOGir. Cknaaitb CNOBECHWUI ONMUC IX B3BAEMO3B’A3KY.
nJa4-o-nniy

- OCAIIXVBATU || sk pi3nuni

TPEHYBAHHS BIM/IMBAKOTH HA YACTOTY
GKOPOYEHE GEPLIS

To0i 3nadobiambes: CeKYHAOMIP, PyYKa, 30IIHT.

ITocaimoBHiCTS, BHKOHAHHSA JOCIiIKEeHHSA

\(elo) 1 CraBUMO 3alIMTaHHA: OJHAKOBOIO UM PisdHOIO Oyne
KiJIBKiCTHL CKOPOUEHD CEPIA Yy CTaHi CIIOKOIO Ta Iricad 15 mpuci-
JTaHb?

([ {0l60] @20 DopMYJIIIOEMO TIIIOTE3y: OCKIJIBKU Y CIOKOI Ta mic-
Jd IpUCiaHb CTaH OpraHidaMy pi3HUM, TO KiJbKICTh CKOPOUYEHb
cepIisa Oyze pisHoIO.

f
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II106 BiguyTH, IK CKOPOUYETHCA CepIlle, MOTPiOHO BiAIITyKaTH!
nyabe (mana. 111). Ile momTOBXM CTIiHOK CyAWH, IIOB s3aHi
i3 cepredbuTTaM. Ilyabc BUMipIOEThCSA KiJIBKICTIO yAAPiB 3a OOHY
XBUJINHY.

I
b

Man. 111. Ak BiguykaT nynsc

Al

Cropucratica manioHkoM 111 ak iHCcTpyKIiieto i Bif-
IyKai myJabc y cebe Ha 3am’ ACTKY abo 1mui. BignrykaBmu mybc,
YBIMKHM CeKYHAOMIp 1 HTOYHM paxyBaTU yAapu BIOPOIOBIK
30 cexynna. Omep:kaHe UMCJI0 IMMOMHOXK Ha 2. Tak T BusHaAUMIII
K1JIBKiCTh CKOPOUEHBb CBOTO CEPIA 32 OOHY XBUJIUHY.

(o0 3pobu 15 puTMiuHMX HPUCiLaHb i MOBTOPW BUMIipIO-
BaHHSA Ta 00UMCJIEeHHA IIYJIbCY, AK Y Kpomi 1. K sminumaca Kian-
KiCcTh cepIieBUX CKOPOUEHb 3a OJHY XBUJINHY ?

((elo)l¢5)) Sanumu o0uABa OTPUMAHI 3HAUEHHS HYJIbCY, IOPiB-
HAN IX.

\{ele] 451 3pobu BUCHOBOK, AK (PisvuHi BIpaBM BILIMHYJIN HA

CKOPOYEeHHA CEPILA.

Ilicna nmpucimanb yactora MyJabcy miaBuInyeTrbed. IIig gac
(hisnuHMX HaBaHTAXKEHb CEPIle CKOPOUYETHCSA YaCTiIlIe.

HAVKOBA JIOBIAKA |/ BReI et

SKIO Ty cuauIn i mouyBaeIica poscsiabjieHo, TO ceplie
ImepeKkauye 3a XBUJIMHY TaKy KiJbKiCThb KPOBi, AKa MOXKe 3a-
0e3meunTH KMCHEM YCi OpraHM y CTaHi CIIOKOI0. SIKIITO TH Ipo-
OisKmMIm um mocTpubaeIll, ImigHIMeI i IIOHeceIll BayKKi peuli,

- 218
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OymeImr XBUJIIOBATHUCS, TO YACTOTA CKOPOUEHb cepIdA 30iJb-
muThesa. IIpruckopeHe cepreduTTA HEOOXiTHO MJIsd e(peKTuB-
HIIITOro mocTaYaHHSA KMCHIO 10 M’ s3iB Ta iHmux oprauis. 11106
JOCTABJATH KHCEHb y IOTPiOHIN KiJIBKOCTi, ceplie MOBHHHO
IIpoKavyyBaTu KpoB IBuaIliie. HeTpeHoBaHOMY CEPINI0 BaKKO
3HAYHO 30iJIbITYBAaTH YaCTOTY CKOPOUEHB i JTOBIO BUTPUMYBa-
T HaBaHTasKeHHA. Taki cTaHM IMKOAATH cepIifio. 3amo0irtTu
iM momomarae TpeHyBaHHs ceplisd. PisuuHa mparsd, peryssap-
Hi CIIOPTUBHIi BIIpaBU POOJIATH TBOE CePIle BUTPUBAJJIIIIINM.

Y monuHM, AKa 3BEepHyJIACA 3a MEIWYHOI JTOIIOMOTOIO,
000B’ IBKOBO BUMipIOIOTh IyJbC. [[J1 IIbOTO BUKOPUCTOBYIOTH
cuenianbHi npuianu (xan. 112). 3a 4acTOTOIO IyJILCY MOXKHA
BUSABUTH IIP0o0JIeMU B POOOTi cepIls Ta iHIIIi 3aXBOPIOBAHHA.

' B

1

Man. 112. MNMpunaan, WO BUMIPIOIOTb NYJSbC:
1 — NynbCcoKcUMeETP; 2 i 3 — nynbCoMeTpuU

HayxkoBI1i i1 Jrikapi pisHEX KpalH JOCJiIKYIOTh ceplie i
CYANHU, CTBOPIOIOTH 3aCO0M 1A MPOMPiIaKTUKY i1 JJIKYBaHHSA
xBOP00O ceprisa. Hosi izei mikyBamHsa XBOpoO cepiis po3po0JisaB
i BTLJIIOBaB B Y KpaiHi BCECBITHBO BiloMUM Xipypr, BUAATHUNA
HayKoOBellb y Taaysi wmeaunmam Mukona MwuxanijaoBuu
AwmocoB. BiH ypATyBaB KUTTA TUCAYAM JIOJel, 3poOUB
IecATKU HAYKOBUX BIAKPUTTIB. 3a 3acayru mnepex ¥ KpaiHoio
M. M. AmocoBa BusHaau «Jlroguuoo XX cTOJiT-
Ts». Bin mocigae apyre miciie y npoekTi «Benuki
ykpaiHmi». ¥ KueBi BcTaHOB/IIEHO OPOH30BY MiHi-
CKYJIBITYPY cepiid, nmpucBaueny Mwukosi Mwuxaii-
agoBuuy AmocoBy (ma.. 113).

Man. 113. MinickynbnTypa cepus i3 npoekTy «Lykan»

' 2@,
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CEENECEEPZA Bilykar B TEKCTi HAQyKOBOI A0BIAKM NOSICHEHHS, YHOMY 3aHATTS
CNoOPTOM KOPUCHI ans cepus i CyamH.

Crerockom — mpmJjajn, BigomMui i miTam, i mopoc-
TEXHO- MM (man. 114). 3a 1oT0 IOIIOMOTOIO JiKap IPOCIyX0-
P4 TEKA BY€ ceplie 1 IIomepeaHbo 3’ ICOBYE, UM € MOPYIIEeHHS

B 1OT0 POOOTi.

CreToCcKOIl, KMl BUKOPHUCTOBYIOTH JiKapi, CKJIaZAE€TLCA
3 TOJIOBKU, TYMOBUX TPYOOK i HaBYMIHUKIB. Ty TaKOMK MOIKeIII
BUTOTOBUTH CTeTOCKOoN. I 11boro moTpiOHi: KapTOHHA TPyOKa
miamerpom 3—4 cM, CKOTY, HeBe-
JUKa JIifKa.

Ilocnyxaii, aAK 0’eThbCa cep-
Ile B KOroch i3 TBOIX pigHUX.
CmouaTKy BUKOPHCTaAl i3 Ii€io
METOI0 JINIIle KapTOHHY TPYOKY,
a MOTiM — 3 NPUKPIIJIeHOIO JIili-
Koo. Uu BimpisHserbca mouyre | Mas. 114. Ctetockon
B 060X BATIALKAX? Jikapcbkuii (1) i camopoOHMii (2)

IIpuranaii, 3 AKuMHT GHiSUUHUMEU ABUITaMU OB’ A3aHAa po-\
0ora creTrockomna. IK T BBajKa€lll, yepe3 SKUH cCaMOPOOHUI
CTETOCKOII 3BYKHU Po0OTHU cepiia Oyme UyTH Kpalre: 3 JOBIOIO
TPYOKOI0O YW KOPOTKOIO; 3 OiJbIIOI0 JiKOI0 UM 3 MEHIIOH?
3a MOJKJIMBOCTI CILIaHY¥ i BUKOHAI €KCIIEPUMEHT, 11100 OTpu-

\_Marn BiAMIOBiAb HA Il BaITAHHS.

<
v

4 A 1106 cepie, cyauHM i KpoB Oy 3M0PO-
MAPAL NMOPAL  BUMU:
® peryJadApHO BUKOHYU (i3UUHI BIIpaBu;
Y ® 3po0u MiMIOXigHI MPOTyJAHKU CBOIM IIIO-
JTeHHUM 3aHATTAM;
® CIIOKMBall MeHIIIe YKUPHOI 13Ki;

® BUIIMBAal 0JIM3BbKO ABOX JIITPiB BoAM Ha J00Y;
® YyHUKAal CTPECOBUX CUTYAIiil.

/
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@ MIBHABAJIBHUIN KANIEROCKOMN

CMmaprroguuHuKu i ¢itHec-OpacyieTnn 3 QyHK-
MiAMY BUMipPIOBAaHHA TeMIeEpPaTypu H IIYJIbCY KO-
PUCTYIOTHCSA IIOIUTOM Yy BCbOMY ¢BiTi. BoHU craam
He3aMiHHUMU IIOMiYHIKaMU KOMKHOT0, XTO MiKJY-
eThes 1po 3x0opoB’sa. I1i ragsxkeTu MaOTh JaTYNKH,
AK1 BUMIpPIOIOTH IYyJIbC, i CEHCOPHUM eKpaH, Ha
AKOMY BUCBITJIIOIOTHCSA MOKA3HUKU BUMipIOBaHbB.
ITix yac 3aHATL CIIOPTOM OAPA3y Ai3HAEIICS IIPO
TeMIepaTypy Tija, KiJIbKiCTh cepIeBUX CKOPOUEHb. 3aJeKHO BiJ
NOKA3HUKIB IIPUUMAEIN PillleHHs: IPOJAOBMKYBATU TPEHYBaHHSA
0e3 3MiH um Hi (HaTpuUKJaa, 3MiHUTH HABAHTAKEeHHS, IIIBUIKICTD
BUKOHAHHSA BIIPaB).

TOBI 40 GHATU

1. Hassu onHe disnyHe aBulLle, NoB’a3aHe 3 PpoOOoTo cepLs, [1Ba opra-
HW KPOBOHOCHOI CMCTEMMU, TP PYHKLLT KPOBOOGIry.

2. Yomy anga poboTu cepus BaXMBO AMXaTW CBiXXMM NOBITPSAM, 30anaH-
COBaHO Xap4yyBaTucs, BUKOHyBaTK pidnyHi BNpaBn?

3. BukopwucTaii HabyTi 3HaHHS i MPOKOMEHTYI MipKYBaHHS OiTeln (kosax).

KpOB Haragye
dipmy 3

KpoB MOXHa
MOPIBHATMN
[10CTABKOIO iXi

4. Cdhopmynioii 3anmTaHHs Npo KPOBOHOCHY CUCTEMY, 0O NoCTaBUTU
MOro 04HOKNACHMLSAM i OQHOKIACHMKAM.

5. ’y Cepue € CUMBOJIOM BUSIBY MPUK3HI i1 Nio6oBi. Mloro moxHa noba-
4nTK cepen NpuKpac, Ha NUCTIBKax 1 oanasi, y Bnogobarkax. [i3Hai-
CS1, YOMY 3-TMOMiX PiI3HMX OpraHiB Afng LpOro CMMBOJly 0OpaHO came
cepue. NMpuaymanm TEKCT BiTaNbHOI NUCTIBKM A9 CBOIX NOApyr/opy3is
3i cnoeamu «CepaeyHo BiTato...»

#
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5 SK O OVHA TIPYCTOCOBYETHCS
10 CEPEAOBALA XUTTS Wil

Mpurapan, Wo Ha3mMBalOTb CEPEOOBULLEM XUTTS. $IKe MOro 3Ha4YeHHs
0115 POCAINH | TBApUH? YMM cepenoBuLLE XUTTS NIOOVHN BiAPI3HAETLCS
Bi[, CEPEOOBULL, XUTTH iHLUIMX OpraHiamis?

\g) PoarnaHb mantoHok 115 i gan BignoBiai Ha 3anuUTaHH4.

kMan. 115. byanHOK 9K cepeaoBULLE XNUTTS NIOANHN

1. Axwux Tig Ha MaJIIOHKY OiJIbIlle: MIPUPOSHUX UM PYKOTBOP-
HUX, YKUBOI UM HEXKMBOI IIPUPOAU?

2. o i3 3o0paskeHOTO Ha MAJIOHKY, Ha TBOIO OYMKY,
OB’ si3aHe 3i 3BYyKOBUMH, CBiTJIOBUMHU, TEILJIOBUMU, MEeXaHIUHU-
MU ABUIIAMHU?

222
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Peui, wo poénate
HAVKOBA JIOBIAKA |/ By iy
NMOAUHN KOMDOPTHUM

K i Bcim opramismam, JIIOOWHI OO KHUTTS TOTPiOHI
MOBiTPsA, BoJAa, MOKMBHI PEUOBUHU, MEeBHA KiJbKIiCTh TeILIa
Ta cBiTaa. OCHOBHE M)KepeJio IMOBiTPS ¥ BOAM — HIPHUPOZA.
IloxmBHI peyoOBUHU JIOAMHA OTPUMYE 3 XapPUOBUMU IPOAYK-
TaMu. BOHU MOXKYTh OyTH AK POCJIUHHOTO, TAK i TBAPMHHOTO
MOXO:KeHHs. JIfoA1mHa HaBUMJIACh He ITOKJIaAaTHICA Ha IIPUPO-
ny. Bora cama Bupoiirye moTpidui pocauuu i TBapuH (ma.. 116).
Y nromy BesnKa 3acayra HaykKoBIiB. Ha Bechk cBiT mpociaBu-
Jachk yKpainceka gocaiguauiisg Onsra Kupunaisaa Kosomiens.
BoHa cTBOpHMJIa HOBUI COPT I[YKPOBOr0O OYPAKY «BijoiepKiB-
CBbKUI OJHOHACIHHUI» .

Maun. 116;BiB_u,eq>epM317|_npne_3 LLYKpOBUMU Bypsikamm

Oznep:xkany Ha (hepMax i MOJIAX MIPOAYKILiIO JIIOAMHA TIepe-
po06Jisie, BUKOPUCTOBYIOUM PisHi XapuoBi TexHojorii. Hampu-
| KJaj, TeXHOJIOTis BUPOOJIeHHA IYKPY i3 IIyKPOBOTro 6YPAKY,
BEPIIIKOBOT'O MacJjia — i3 MOJIOKa, OOPOIITHA I Pi3HUX KPyHd —
13 3epHa POCJ1H, COKiB — 13 IIJIO/IIB 1 OBOUiB.
TexHoJIOrii — ITe YiTKa IOCJIiJOBHICTD Aili 3a4JI1 OTPHUMAaH-
HdA meBHOT0 BUPo0y. KoKHa TexHOoJI0TiA moTpedye 3HaHb i Impa-
i 6araTrox (paxiBIliB, Cy4acHOI TeXHiKY i1 YMiHHSA O0e3IIeYHO
11 BUKOPUCTOBYBATU.
BaxauBuM XapuoBUM HPOAYKTOM € XJ1i6. Masrounok 117
Ha c¢. 224 03HaANOMJIIOE 3 OCHOBHMMHN KPOKaMM TEXHOJIOTil
BUTOTOBJIEHHS XJi0a.

\ 223}
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1. ik BMpoOCTUTH NWeHMwo, wob otpumatn 6opowHo?

~ BinibpaTu sKicHe HaciHHA . CTBOPUTW HanexHi ymMoBw,
| NIArOTYBATW FPYHT A9 NOCIBY  AAs BUPOLLYBAHHSA NIEHWL

2. Wo i B axin KinbKkOCTi
neobxigno ana Ticta?

3. 3a akoi Temneparypm | 72 £ H
Ja CKinbku Yacy Bunikatv xni6? BuroTosuTi TicTo 3pobuti BopowHa

Man. 117. Xni6 — ue pe3ynbrar npaui 6aratbox noaein

TexHosorii Ta HayKOBI 3HAHHA JIOAWHA BUKOPUCTOBYE
JIJIsI CTBOPEHHS PiBHOMaHITHIX BUPO0iB, SKMMU HATIOBHIOE Ce-
PEIOBHUIIE CBOTO KUTTH.

IOnda BUTOTOBJIEHHs BUPOOiIB moTpiOHI matepiamu. OxHi
3 HUMX CTBOPEHI IIPpUPOJA0I0, IX Ha3WBAIOTh HNPHUPOTHUMU
matepianamu. Ile micok, nepeBuHa, 6aBOBHA, IIMHA ¥ iHIII.
Marepianu, CTBOpPEHi JIOAWHOIO, HA3WBAIOThL IITYYHUMH,
AK-0T I'yMa, CKJIO, CTallb, BICKO3HE BOJIOKHO 1 iHMIi. IIITyurnx
MaTepianiB HabararTo 0ijibIlle, HivK IPUPOTHUX.

Marepiaa moxke OyTH CTBOPEHU 3 0/1Hiel a00 KiJTbKOX pevo-
BuH. TaK, BBUMKY JIbOJOBi MicTeuKa OyAyIOTh 3 BOoau (JILOIY).
IlnacTmMacoBi HAKPUBKM BUTOTOBJIAIOTH i3 mosrieruyieny. Me-
TAJIOKOHCTPYKIIII MOCTiB, peKU AJIA KOJil 3aJi3HUIIL, HOXKI,
BUIEJIKM, CA/IOBi JiomaTu i 6araTo iHIIuX BUPOOiB BUTOTOBJIEHI
13 yaByHy Ta cTaJji. YaByH i cTaiab — Ile MaTepiajuu, 110 CKJIa-
IaloThCSa 3 KiJIbKOX PEUOBHWH, cepel SKUX HaWOiJIbIle 3ajrisa.
Crab BUKOPUCTOBYIOTH [IJI BUTOTOBJIEHHA Ky30Ba I MoTOpa
aBTOMOOiIiB. BiTpoBe CKJIO aBTOMOOLJISI CKJIAZAETHCA 3 ABOX
mIapiB CKJIa i TOHKOI ILJIACTMAcCOBOI MJIiBKU MisK HUMHU. Take
CKJIO BUPIBHAETHCA YAAPOCTIMKICTIO. ¥ pasdi MONIKOIMKeHHS

"4
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BOHO He PO3CUIIAETHCA Ha YIaMKM, a TPUMAa€EThCs Ha ILIiBIIi.
Yoxau AJId aBTOMOOIJIBHUX CHUAIHb BHUTOTOBJIEHI i3 TKaHUH
Ta iHIIKX MaTepiajiB, AKi JIerKO 3IIMBATH, OYMIIYBATH Bij
3a0pyaHeHsb. IIlnHY BUTOTOBISAIOTH 3 MiITHOI TYMH.

CEENERENEY [IONoBHW TEKCT HAykKOBOI AOBIOKM npuknagaMmm maTtepianis
i BUpoGiB, AKi NOANHA BUKOPUCTOBYE OJ151 KOMMDOPTHOrO XMTTH (0B6nalLTyBaHHS
nobyTy, NOAOPOXYBAHHSA, CMINIKYBAHHA HA AaIeKUX BiACTaHAX TOLLO).

SEEBERIEEFZE 3a TeKCTOM AO0BiOKM cKiaauy nepenik matepianis, sKi BUKOPUC-
TOBYIOTb Y BUPOOHULITBI IErkoBMX aBToOMOOINiIB.

P

MEZIANOLWYK

BigBimait caiiT mysero ckJa y JIbBOBi 3a mocu-
nauaHaM: https://cutt.ly/kKIODVPy. IToxinucs 3 ox-
HOKJACHUKaMU U OJHOKJACHUIIAMU BPaKeHHIMU
Big mobOauenHoro.

L

Bigmrykaii i sanumniy B HOTATHUK 3HAUEHHA CJIiB «Kom@popm-
HUll» , «MEeXHON02LA» .

PoarnaHbte xmapuHky cnis. OOGroBopitb, 3a $IKOIO O3HAKOIO
Ha3BM MaTepianis 3anucaHi pisHMMK Konbopamu. [le i 9K BUKO-

nn " PUCTOBYIOTb LI MaTepiann? 3anuuwiTb Ha3BM BUPOOIB, SKi
BUIOTOBJIEHI 3 KOXHOro martepiany. [losamaramrtecs 3 iHWMMU
rpynamm, XTo Ha3Be OinbLue BUpoObiB.

Tyma [InacTmacu

Bi
HamraBaBuBHa aBUBHa ﬂle%%aﬂpllﬂﬂﬂﬂa
1 Tlopuensna
Taip c""“ BoBHa llluBI( Ll

Cranb

Meran ﬂnacmacu I'I Lewet
Mera pEB“Halwm
[lepesuna
Ni

ﬂanlp
ryMa Tlopuensta [:Km] CUK tn "alll

e emem |1| Nnactmacn ™
BH
Jlepesuna paHIT a BUBHa

Uement rYMa
e Bickoza ., Hatma ™"
> 22?7
=
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g HYMO JOCNIAXYBATH BMPOBU
NOBCAKAEHHOI O BXXUTKY, BUTOTOBEHI
3 PIBHNX MATEPIANIB (MANEPY, CKNA,
MNACTMAG TOULLO)

/ Tob6i 3nadobiambcsa: BUPOOU IMOBCAKAEHHOTO BXKUTKY, BHUTO-
TOBJIEHI 3 Pi3BHUX MaTepiaJiB.

ITocaimoBHiCTh BUKOHAHHSA JOCIIIKEeHHI

(el CraBuMO 3anIMTaHHA: YUM 3YMOBIEHULL 8UOiIp mamepia-
118 0115 86U20MOBJLeHHA 8UP00i6 3 HUX?

({00 ¢28 DOpMYJIIOEMO IiIoTe3y: OCKIIBKY BUPOOM MAIOTh II€B-
He IIPpU3HAYeHHs, TO AJId IX BUTOTOBJIEHHS 00MPalOTh MaTepianu
3 BiAIOBiIHNMU BJIACTUBOCTSMMU.

[ {elo]¢¢1" PosriusaHb BUPOOU IMOBCAKAEHHOI'O BXXUTKY (HUMU MO-
JKYTh OyTH Ti, 1110 300paskeHi Ha KoJIaxKi).

Wah_

1IN

Busnau, i3 Axkux MaTepiajiB BUTOTOBJIEHO KOYKHUU
Bupi6. Jociian BJacTUBOCTI ITUX MaTepiasiB: arperaTHuii cTaH,
IIPO30PiCTh, MII[HICTh, €JIACTUYHICTH, 3JATHICTH 3MOUYBATUCSH
BOJIOI0, BOJOHENPOHUKHICTH. $IKi IIle BJACTHUBOCTI BIAJIOCH
BUABUTHU?

\{0Jo)¢51 PesyabTaTii BUKOHAHHSA 3aBAAHHS O(pPOPMU Y BUIJIA-
Ii Tabawuii, 3a3Ha4 y Hil Ha3By BHPOOyY; MaTepiaj/marepiaiiu,
3 AKUX BiH BUTOTOBJIEHUI1; BJIACTUBOCTI MaTepiaJiB.

\\
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Hasea Mamepian/ Bnacmueocmi
eupoody mamepianu mamepianie

(\(elo] {51 3ampormnonyit, Ik MOKHA rpynyBaTu (KiaacudikyBaTn)
mocJimkeHi marepianu. CKiIagu cxemy KJacudikarrii.

({074 Tlosicum, AKi BJaCTUBOCTI MaTepiaiB 3yMOBMIN IX BU-
KOPHUCTAHHS IJISI CTBOPEHHSA KOXKHOT'O BUPOOY.

3anuIy caMOCTifHO, IIT0 BAAJIOCS Ai3HATHUCS PO AOCJTiIKe-
Hi BUpoOu i1 MmaTepiajm.

TOBI 4O CHATH

1. Hassu oauH BMpi6G 3 NnpupoaHOro Matepiany, [18a LUTYYHUX MaTepianu,
TpY BNAaCTUBOCTI Ha3BaHUX TOOOIO MaTepianis.

2. Lo HeoOxigHO 3HaTK Ta BMiTU, LWOO BUPOLLYBaTM MLLIEHNLO N BUNiKa-
TN XNi6? Y BiANOBIAI CKOPUCTANCS CXEMOIO i3 HAYKOBOI A0BIAKN.

3. Hasewu Bigomi To6i MaTepianu, 3 9KMX BUrOTOBNAIOTbL KYXOHHWI nocya,
MeOni, BikHa, Napacosnbky. YoMy came 3 HUX?

4. Hasepnw ga BnacHi npmknaan oo CXemu:
pevyoBMHA — mMaTepian —> Bupib.

5. Ha qki BnactmBoCTi MaTepianiB Tu Oygew 3Baxatu, obuparouu:
a) oaar ans nouwoBoi noroan; 6) 3MMOBe B3YTTSH; B) POK3aK Y/ CYMKY;
r) nocyn s NnogopPoXen.

6. ’y Mnactmaca, abo nnacTuk — MaTtepian, Wo LNPOKO BUKOPUCTOBY-
I0Tb Y Pi3HUX rany3sx NPOMMCIOBOCTI i y no6yTi. [isHalicsa, 3aBasKkn
AKUM BNaCTMBOCTSAM LIl maTepian ctaB TakMm nonynsapHum. Jobepu
MastoHKn abo 3pobu CBITNIMHM BMPOOBIB i3 nnacTtmac. YoMy B yCbOMy
CBITi BiAMOBNSIOTBCS BiJ, BAKOPUCTAHHS NOMIETUIEHOBUX NaKeTIB?

L 227
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‘™ L0 POBUTH,
ABY 3[OPOBUMA XUV Wiy,

/ 1 ) Bunbepwu 3 nepeniky i 3anniv B HOTATHUK Aji, SKi TV BUKOHYELL LLOOHS:

POO6JII0 PaHKOBY PyxaHKy; iM TicTeuka; MU0 PYyKu; rpu3y Hirti; nsrako

crnaty B OAuH i TOV caMuii Hac; rnpoKuaalocs B OAWH | TOW caMuii Yac;

m’ro 5-6 ckisHOK BoAW, iM pyKTU Vi OBOYI; Aoromarar ApYy3sM Yuv pid-

HUM; 1’10 COI0AKI ra30BaHi Harloi; sSraro cratv B Pi3HWN Hac; roanHamu

CUIXY 3 ragkeTamu (KOMI’'ioTepoM, rJ1aHLLETOM, CMapTGHOHOM).

O6roBopiTb NpaBuia 0COOUCTOI TirieHn, BigOMi BaM 3 No4aTKO-
BOI LUKONKX Ta 3 ocobucTtoro goceigy. O6epiTh ABa Npaswunia Ta

nnaiY-o-nniy

npuoymMmamTe, K iX MOXHa nogatun 3a A40NoMOrol CUEHKU, naH-

TOMIMU. NMPOAEMOHCTPYNTE CBOIO CLLEHKY iHLLIWM rpyrnam. A BOHU

Hexaw BigragatTb, ke NpaBuiio 300POBOro CNOCOOY XUTTA AEMOHCTPYETLCS.
Tow, XTO BiAragae, OTPUMYE NpaBo NOSICHUTU BaXIMBICTb LibOro Npasuna.

4 HYMO RooamKyBATI, || 5Tl A B0
: 300POB’St 3BNYUKUN

CEENECEENS OsmaiioMcsa 3 NOpaBWJaMM  340POBOrO  CIOCOOY
JKUTTA 3a iHdorpagdikoro.

MPABUNA 300POBOI0 CNMOCOBY XUTTH

[LOoTPUMYUCH MUTHOIO PeXxnmy Y % BukoHyi#i ¢isnuHi

Bunuean wogHsa Brpasu

1,5-2 nBogu
YacTiwe GyBam
Ha CBDKOMY
- nosiTpi
Temnepartypa )
A MUTHOI BOAM o Binbwe
\6J'II/I3bKO 25°C NO3UTUBHUX
yHV'KaV' pA- » - emoLii
/&\ %t} @

{ OdoTpumymnca

ViV ririeHn

oM Cnu He MeHwWwe
] - N 8 rogpuH
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CEENREREEME TTopiBHSAI cBOI 3BUYKHY 3 PO3TVIAHYTUMU IIpaBUIa-
mu. Hackinbku BoHM 30iramcsa?

CEENREREERE TToxkaaay 3yCHIIb 1 ITogeHHO HaOyBail KOPUCHI IJIsd
3mopoB’a 3BuUKH. IlocTas 11e cobi 3a meTy.

OOCAIAVMNN 1 OISHANNCSH

3amumim caMOCTIiHHO cmocoOu 30epesKeHHs 1 3MiITHeHHS
3I0POB’s, AKi BUKOPHCTOBYEII, a TAKOK Ti KOPUCHI 3BUUKH, AKi
OymeIl ollaHOBYBATH.

HAVKOBA JIOBIAKA ) Jj Mpo 380pOBUIA CMIOCI6

HMATTA

3I0poB’AM Ha3MBAaIOTh CTaH, 3a AKOTO HEMAa€E Bajg y poodo-
Ti opraHiB i JroguHa 0OpPe MOUyBaEThCSI. SAOPOB’A JIIOAMHU
3aJI€KUTh BiJl yMOB HaBKOJIMIITHBOTO CEPEIOBUIIA Ta CIIOCO0Y
11 sKUTTA.

Bonma — HedamiHHaA peuoBUHA B XapuyBaHHI JioguHu. Bue-
Hi 3’sdAcyBaju: OJis 3JIar0AKeHO0l poOOTH OpraHiB JIIOAMHI pe-
KOMEHAy€eThCs BunuBatu 1,5—2 jgiTpu Boau mioxobdu. Baskn-
BO IIeii 00’ €M POSIIOAIINTHY Ha PiBHI MOPIIil i MUTH BIIPOIOBIK
OHA. SIKIo Jfo11MHa He OTPHUMY€E BOAY B JOCTATHiN KiJIbKOCTI,
TO BOHA II0OYYBAETHCA BTOMJIEHOIO, CKAPKUTHCA HA T'OJOBHUI
0iJIb i BamaMopoYeHHd, cyxicTh mikipu. Tox Boma € BasKJIu-

| BUM YHHHUKOM 3[0DOB’ .

IIuTHa BOoAa mMoBMHHA OYTU YHCTOIO, 0€3 JOMIIIOK i Oyah-
AKoro samaxy. OuucTuTH BOAY B AOMAIIIHIX YMOBaX MOJKHA
3a momomorom (iJbrTpPyBaHHS, BiJCTOIOBAHHSA, KUII ATiHHSI.
Ilicna xum’ATiHHA y BOAL cTa€ MeHIIIe XBOPOOOTBOPHUX Mi-
KPOOPTaHi3MiB i IEBHUX PO3UYMHEHUX PEUOBUH.

KopucHuMm 151 310pOB’°A € JOTPUMAHHSA PEKUMY THA —
YiTKO BU3HAUEHOI'0 PO3HOPAAKY Aill HA AeHb.

Tobi BimoMa KOpPHCTH PeryaapHUX (PisMUHUX BOpPaB IAJId
M’A3iB, MOCTaBU, CKeJieTa, Cepiisd, IPOryJSHOK Ha CBiKOMY




MOBiTpi I opraHiB guxaHuA. TakoK nasa 30epeKeHHA 3]10-
POB’s HeOOXiJHO JOTPUMYBATHUCS IIPABUIJI OCOOMCTOI ririeHu.
Kosax o3HaiiomMIioe 3 THM, III0 HEOOXiZHO IJsd 3J0POB’ 4.

Cimaroum B TpaHCHOPT, HepeOyBaOUM y IITKOJII ¥ piBHUX
rPOMAaCbKUX MiCHAX, TAKOK HeOOXiTHO BUKOHYBATHU IIEeBHi
ririeniuai npaBuna. Hanpukiaan, npukpuBaTu Hic i poT mix
yac YXaHHA i Kalljao, abo HOCUTH 3aX1UCHY MeIUYHY MAacKy.
Taxa macka abo peciipaTop JOIIOMOKe 3aXHUCTUTH He JINIIIe
TBii OpramisMm, a i momdaTu HPO 3A0POB’S iHINMUX JIOAEI.

Yce, po m1o #nIoca y i AOBiAIl BUIllle, MOMKHaA OXa-
paKTepusyBaTH SAK 3AOPOBUM cmocio kurta. OTiKe, O
3I0POBOI'0O CIIOCOOY JKUTTA YKpall BasKJMUBI IIO3UTUBHI eMO-
i, pexXuM mparlii # BifIIOUMHKY, CAMOKOHTPOJIb 3a CTAHOM

KSAOPOB,&, BiICYTHICTB INKiAJINBUX 3BUUOK.
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CSEEHEREENES Cknagn cxemMy «3HaYeHHS BOAM B XXUTTi NioanHu». Bukopucrtam
He nuwe iHpopMaLilo 3 HAyKOBOI AOBIOKW, a 1 BIACHMI OOCBIA.

SECHEREEFZEE [IpOKOMEHTYI npaBuna 300pPO0B’d, WO 300paXxeHi Ha Konaxi:
1140 HeoOXiaHO PobuTK i HaBilLLlo.

: HOTATHUK JOMUTANBUX | CNOCTEPEXIIMBNX

,\
J

B

3anuIny B HOTATHUK 3HAUYEHHA i IIOXOMKeHHsA CJIiB «0ajaHe»,
«30ay1aHCOBaHUI» .

Cknagitb nepenik «[paBuna 3400pOBOr0 Cnocolby XuUTTa»,

HEHSD) CnMpal4YmMcb Ha XUTTEBUM [OCBIO, KOXHOI YyYaCHWLL/KOXHOro
H_OH ydacHuka rpynu. CninbHO 3 iHWMMK rpynamm 3pobiTe Ansg CBOro

knacy nnakat abo nocrtep «[J6aemMo Mpo 340POB’A pa3om»,
BMUKOPMCTaBLUM A0POOOK KOXHOI Fpynu.

(é 3Moe 0l OUNIITEeHHS BOAY B JOMAIIIHIX YMOBax.
TEXHO- ITe moke OyTu cxema 3 JeTaJIbHUMU .HOHCHeHgﬂMH
TEKA abo BJacHOpPyY CcKoOHcTpyuoBaumii (piabTp. Iligro-
TYyHCS IIPE3eHTYBATHA CBOIO MOJAEJb OJHOKJACHUKAM

M OJHOKJIACHUILAM.

II1o6 O6yTu 3m0pPOBOIO, JIOAMHA O0OOB’S3-

NAPAJZ MOPAJZL KoBO Mae BiamoumBatu. OmHUM B3i cIOCO-

0iB BiAmMOUYMHKY I 3aIlOpPyKOIO0 XOPOIIO-

ro CaMOIIOUYTTs JIIOAWHU € PeryJasapHui

rIn0OKUY coH. BiH HeoOXimHUU aad pocTy,
Kpaimoi poboTH MO3KY, BiJHOBJIEHHA cuj. JIKIO TpUBaJIiCTh
CHY HEIOCTATHs, IOTipIIyeEThCA mIaM ATh, JIIOAWHA CTa€
HeyBa’KHOIO, MIBUJIKO BTOMJIOETHCA. CepenHA TpPUBAJICTH
CHY IOOPOCJIOI JIOAUHMN Ma€ OyTu 7—9 roamu, migJiTKiB TBOTrO
BikKy — 8—10 roguH.

Cunamyii i sgificHu caMocIocTepekeHHsa. 3’ ACyi, CKiJII)-\
KM TOOMH Ha A00Yy TH CIHUII. 3BepPHU yBary Ha Te, SK THU IIO-
YyBaEIICA 3PaHKY, AKINO AoOpe BiAmoumsa/BifIOUYMB YHOUI,
i axio He BHasocsa Bucnatuch. Illo 3aBagmao TBoEMY CHY?
Bukopucraii pe3yJabTaTi CaMOCIIOCTEPEKEeHHs, II[00 3p00uTH
kCBiI'?'I HIiYHMH BiZIIOYMHOK AKiCHUM.

e
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£ TOBI 40 GHArU

1.

HasBn oaHe npaBuio 36anaHCOBAHOrO XapyyBaHHS, [Ba MNpaBuia
0COOUCTOI TiriEHN, TP CBOT KOPUCHI 3BUYKN.

. Yn BCi 306paxeHi Ha Konaxi NPOAYKTU OOHAKOBO KOPUCHI? MNMoscHU

yomy. Biglwiykan po3TalloBaHi Ha OAHIM NiHIl NPOOYKTU, AKi MOXHA
crnoxueatn WwoaHa 6e3 wkoan ans 340poB’d. Bignosigi 3anuwm
undppamn.

~

- -

3. Hassn, KOpUCHI On9 340POB’a 3BMYKN, AKi T MaeL. Y Baxko Tobi X

OOTpUMyBaTMUCA WOAHA? 3pobu peknamMmHniA MocTep, WO 03HANOMNUTb
3 nepesaramMmu 340pP0OBOro CNocody XUTTS.

MpoaHanisy nepenik Ojn, cknageHwin To6O0 3a 3aBOaHHAM \1)
y uboMy naparpadi. Y BCi Aji, BKasdaHi y HbOMYy, KOPUCHI Ana TBOro
300poB’a?

5. ‘ 3anun, CKifbky Yacy y TBOEMY PEXWUMi [AHA TPUBAE KOXHA

. <

nis. TomMipkyn, HacKinbky TBIA pPeXuM OHS Cnpuse 30epexXeHHIo
300pPOB’q.

f5§2§



N
CAMOOITTHIOBAHHS

HABYAJIbHUX PE3YJIBTATIB TEMU 5

CEENECEEREY OuiHM cBOT JOCArHEeHHs1 B MisHaHHI npupoau. Peaynbtatn
CaMOOLHIOBaHHS iKCyM y 30LINTI.

KapTka camoouiHku AOCSArHeHb Yy Ni3HaHHI npupoau

Camoouinka
Iloeénicmrwo|Yacmroeo Hi

Pe3ynvmamu

S Hasusarlo:

sKurreBo Baxk1uBi
JLJISL JIIOAVUHU Pecypcu

DyHKIII HIKipy JIOAUHA

Opzanu n100uUHU:
* TpaBJIEHHA

* TUXaHHA

®* KpPoBOOOiry

Croco6u 3MintHeHHSA 3J0POB’ s

DPyHKUil opzaHis NOOUHU:
* TpaBJIeHHA

* nUXaHHA

®* KpPoBOOOiry

OCHOBHI ITOXKMBHI PeYOBUHU

Pusukm gaa 3gopoB’s,
3yMOBJIE€H1 ITKiJIUBUMU
3BUYKAMMU

A posywmiro:

IToTpebu opraniamy
B MOKUBHUX PEUOBUHAX
1 BAXKJIMBiCTH IX 3a/0BOJIEHHS

BaxkauBicTh IpaBUJIbHOIL
mocTaBu 1 (pi3BMUYHUX BIIPaAB
JIJIsI 3T0POB’° S

IIepeBaru 3M0poBOro CII0Cco0y
JKUTTSA
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Camoouinka
Iloenicmrwo|Yacmroso Hi

Pesynvmamu

1 Bmiro:

Hocaidncysamu craan
BUPOOiB IT0I€HHOTO
KOPUCTYBaHHSA

JIJISI IPUAHATTS PillleHb

Besneuno nogodumucs 3
pedyoBUHAMU, MaTepiajgamMu,
BUpobamMu B moOyTi,
3acTOCOBYIOUY HabOyTi
3HAHHA

Ouinweamu nHebe3nexky
JIJIsI 3TOPOB’ s, IO MOKe
BUHUKATHU IiJ yac
BUKOPHUCTAHHS PEUOBUH,
maTepiaJiB, i IidTu g
YVHUKHEHHA I1iel HeOe3neKu

OuiHn ceolo po6oTy B rpyni, CKOPUCTaBLUMCL TabnuLED
Ha c. 36.

CECNEREER CtBOpy nenbyk, wob Bigobpasmtn MOMEHTU, §Ki 3anam’s-
Tanucs nig, yac BUBYEHHA UiEl Temu. BukopucToByn 3amasnibOBKW, 3HaKW,

iHporpadiky, doTorpadii.

IITo Bpasmoca HamIinIe

Moe HabiabIIe JOCATHEHHA —

CTBOPIOEMO IIIAPYUYHUK caMi

Mosa nipono3uilisa




Tema /6@
,'N*

BYHVYIMOCH

Y NPUPOON | ABAEMO
[TPO || 3BbEPEXKEHHA

¢ o moavHa cTtBopwia 3a MnpupoaHUMU

¥ J%— 3paskamm
= % & Yum BaxsinBi EKO3BUNYKU

o ® Hki marepianv WKignvBei 415 npupoan
.. ¢ Yomy nioavHa 3miHIOEe cepenosuiLie
CBOIO XUTTS
& Sk roanHa BriivBae Ha rpupoay
& Sk pistv 3aa15 36epexxeHHs 10BKIs
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’% ‘N SKIOOMHA BIAEMOATE
3 TIPMPOOK) Wi,

\1) MosicHK, HaBILLLO NtoaAMHI NOTPiIGHI BOoAa, NOBITPS, iXa.

’} [Mpo BMAMB NHOAUHN
Ha Mpupoay

Koumces srrogmHa 118 CBOTO iCHYyBaHHS 30mpaJia POCJIMHU,
IoJIr0oBajla Ha 3BipiB 1 mraxiB, JoBuaa puby, Imiaa BOAy
3 mpupogHUX BomoiiM. I[boro He 3aB)KIM BUCTAUAJIO. 3TOLOM
JIOAVHA HaBUYMJIACS BHUPOIIYBATH POCAMHU HAa CIEI[iaJIbHO
BifiBemeHUX 1 00pOOJIeHMX MIISHKAX 3eMJi — II0JIAX, TOPOo-
Iax, cajmax, IMo0 He 3aJieKaTy BiJf HecTadi POCIMHHOIL 1XKi,
HeBIaJINX IIOJIIOBAaHb HA TBAPUH. SaBASKU IILOMY IIPHUPOAA
dbaraTmyjach HOBUMHU COPTAMHU POCJIUWH i IIOpOJaMu TBapUH
(man. 118).

HAYVKOBA L OBIOKA

' Man. 118. Coptn kaptonni: 1 — «CkapOHuus», 2 — «XopTuus»;
mopo,u,m kopiB: 3 — yKpaiHCbka 4epBOHO-psada, 4 — nebeauHcbka

IMum B3aeMomiss JIOAUHU 3 IMIPUPOJOI0 HE OOMEIKYETHCS.
[ITopoky BeamkKa KiJbKicTb aTMOC(epHOT0 KUCHIO BUTpaya-
€ThbCA MiAIIPUEMCTBAMU 1 TPAHCHIOPTOM IIiJ Uac rOpiHHA IIa-
auBa. Huui mouasu macoBo BupybOyBaTtu Jgicu. Bigrak, orpu-
MYIOYHM IIOTPiOHY 1# MPOAYKILito i1 eHepriio, JIOAUHA 3MEHIITY€E
BMiCT KIMCHIO B IOBiTpi Ta 1ie i 3a0pyAHIOE JOBKiJIJIA IIKiJ-
JUBUMH BiIXOZaMM Pi3HUX BUPOOHUIITB.

—
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2) PoarnaHb konax. 3pobu BUCHOBOK: fika AifNbHICTb NIOANHM A€ KOPUCTb
npupoaj, a aka — 3aB4ae LWKoan.

CEENEEENEY [lo6epn 3aronoBOK 40 KOIaxy.

Y XX cr. aioamHa moyaJja B3aEMOIIATH 3 IIPUPOIOI0 HE JIUIITe
Ha 3eMJi, a I Y KocMoci. 3 04HOT0 00KY, JOCIiIKEeHHA KOCMOCY
BaKJIMBI A1) Ni3HaAHHS He0eCHUX TiJI, a 3 iHIITOT0 — BUTOTOBJIEH-
HA JIiTaIbHUX allapaTiB, iX 3amycK i podoTa Ha opbiTi 3a0pyaHIO-
I0Th aTMocdepy.

[MoBeAiHKa NAUHN
ISPETSEEEY)Y) & ymosax npupoarux
3arpos

Yparanm, myHami, 3acyxu, IIOBeHi ¥ iHIII cTUXilHI Juxa
MOKYTh MAaTW HEraTWUBHI HaCHiIKU ajdA googuau. KosxHii/
KOXXKHOMY BalKJIMBO 3HATH MOJKJINBI HACHiAKU CTUXIMHUX

QHX’ YMiTH IpPaBUJILHO IIOBOAUTHCE ¥ Pasi IXHROr0 HaCTaHHS.

3asgaHHsa. OnpaulonTe HaBeOeHi NpaBwuia NOBediHKM Mig 4Yac
NAN-0-NMY rposu.
1. fdxkmio Bu mepeOyBaeTe BAoMa IIiJ uYac TI'po3H,

3aUMHITH yCi BikHaA Ta ABepi — y IPUMIII[eHHi He IIOBUHHO OyTH
IIPOTATIB.

¢

»



2. Haiikpamie xoBaTuch B aBTOMOOiIi abo B OYAMHKY
i3 rpomosBigBomoM. ABTOMOOiLJIb Yy KOZHOMY pasi He MOKHA
MapKyBaTH Mig jgepeBaMu ab00 BHCOKMMH KOHCTPYKIIisIMM,
IMOTPiOHO BauMHWTH BiKHaA aBTO, 0aKaHO OITYCTUTU/3HATHU
aHTeHy, 3YIUHUTHUCS 1 IIepedeKaTu Heromy.

3. He mo:xHa xoBaTucs Bif 3JIMBU Wi JepeBOM: BOHO IIPUTSI-
rye osmckaBku. Kpim Toro, € Hebesneka nagiHHA Ba’KKUX T'iJIOK,
3JlJaMaHUX BiJl HATHUCKY BITpY.

4. YHuKaiiTe MeTaJleBUX NapKaHiB, CTiH, 0iJa AKX POCTYTh
JepeBa, BYJUUYHUX JIIXTapiB, MeTaJeBUX BeyK, OIOP eJeKTPO-
mepenad.

5. fIkmio Bu ommHMJIMCS B JIici, He XoBauTecd Big rposu
Ha migBuineHHi. TpumaiiTeca micosa moOau3y HUBBKUX OEepeB.
Y komHomy pasi He OiratiTe. I[y0, TOIlOJIsI, cOCHaA Ta AJIWHA
HaliKpalle NOPOBOLATL €JeKTPUUHUNA CTPyM, HaWMeHIIe —
BepbOa, KJIeH i KyIi.

6. fkIimo Bm onmmMHMJINCA B IIOJi, BiAIIyKauTe 3arJanOJIeHHS
B 3emJui. BamxanHo, mjo06 micme OyJgo CyXuM, aj’Ke BOJOora 3€M-
Js CUJIbHIiIIIE IIPOBOAUTH eJIeKTPuKy. lIpuciBinu, a He Jexauu,
OyzeTe MaTU MEHIITY ILJOIY KOHTAKTY i3 MOKPOIO 3eMJIEO.

7. SIkmio y Bac i3 co0o0io € mapacoJybKa, V KOZHOMY pasi He
PO3KpuBaiiTe ii, ajizke MeTaJIeBl IPYTU IPUTATYIOTh PO3PAIA.

8. Vci enekTpruHi mpuiaam € CBOEPIAHUMU HpHUIMadYaMU
IJIs1 OJIMCcKaBOK. ToMy B »KOOHOMY pasi He KOPHUCTYHUTeCsS HUMU
Iig yac rposu, Kpailie iX BUMKHYTH 3 MepexKi.

9. He mo:xHa KynmaTucsa y BoAoMMax IIiJ yac rpos3u. SIKIo Bu
Ha YOBHIi 11 OauuTe, 110 HAOJIMIKAETHCSI HEeroga, HaMmarauTecsd K-
HaWIIBUINE AicTaTucs depera.

10. He Tenedouyiite 3 mobisbHOrO TesedoHa, HABiTh AKIIIO
Iye:Ke MoTpidHa miaTpumka O0aus3bKux. Ilam’araiiTe, 10 e TMHUNA
NpaBUJIbHUN BUMHOK — HeraliHO BUMKHYTH TeJie(poH.

Iliguac OypeBiiB mBUAKiCcTL MOPUBiBBiTPY csarae 15—20m/c
i O6inpmie. Tomy JamMaloThbCA JepeBa, PYMHYIOTHCA MeTaJieBi
KOHCTPYKIIil, II0 € ny:ke HeOeameuHmM. SIKmio OypeBiii 3a-
craB Tebe Ha BYJUIli, TpUMalca AKOMOTA JaJIi Bil peKJaMHIX
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IUTIB (Ta iHIIMX HaABiCHUX KOHCTPYKILiil), JiHIA eJeKTpo-
mepezad, a TaKOXK AepeB. ¥ pasi CUILHOTO BIiTPYy HeOoOXimgHO
cXOBaTHUCA B HAaNOIMKUYOMY OYAUHKY (11e MOKe OyTu MarasuH,
0iOrioTexka, TOProBUiI IIEHTP, IIiA i3g OyAWHKY, KiHOoTeaTp)
a00 IPUPOAHOMY YKPUTTI.

SAKmro mixg yac Herogu T mepeOyBa€Ill BAOMA, TO 3aUMHU
BiKHa Ta aBepi. BuMKkHU ejlekTponpuaanu ii 3aiiMu Oe3mneune
MicIle y KBapTupi/OyamHKY (HAIrpuKJjal, BAaHHA KiMHAaTa, KO-
pHUIoD).

IloBeni TpuBautiti, HisK rposa uu OypeBiii, ix HAOIMIKEHHA
MOKHa moMiTuTu 3aBuacHo. Ilig yac moBeHi BUKOHYM BKa3iBKU
mopocaux. A e mam’ Arai! AKIMO MOTpamuII y « BeIUKY » BOAY,
CKUHB i3 ce0e BayKKUI OAAT i BRYTTA, CKOPUCTANCS Oy Ab-AKMMU
mpeaMeTaMu, IO ILIaBalOTh MOOJU3Y, 1100 HPOTpHUMAaTHUCH
Ha IJIABYy OO0 ONPUOYTTA AOIIOMOTH.

Y KOXXHOMY PO3IJIAHYTOMY €EKCTpeMaJbHOMY BHUHOAIKY
BKpail BasKJIMBO He PO3TyOUTHCS, He ITaHiKyBaTH, a 30epiratu
CIIOKIiA.

CECHECEEYZY HaBean npuknagy  LWIKOOWM, €KY 3aBAal0Tb CTUXIMHI nnxa
i noauHi, i npupoa;.

JOBPI GMAPABK N5t MPUPOAN

11106 Bupoc0O O1HE NepeBO, MOTPiOHI TecATKU POKiB, a CIIMUJIA-
TH OT0 MOJKHA 3a KiJIbKa XBUJIMH. Yepes oHe 3HUIIIEHE JepPeBO
OpraHidMu HeZOOTPUMYIOTH OaraTo KucHio. I11o6 3apaguTu 1bo-
My, moja0aii mIpo HacaIKeHHS JepeB i KYIIiB, 3AiMCHION TOTJIAL
3a HUMH.

Buctynu 3 izeero CTBOpPeHHs Yy Balllili MicieBocTi aJiei
YM CKBEPY, ILJIOJOBOIO Cany, KBITKOBOI KJaymMOum i mompocu
JTOPOCJIUX AOIMOMOI'TH BTLJIWTH ITIO ifero.

N—
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JTroanHa BYUTBCSA
B Mpupoaun
dAK Tu BiKe 3HAEI, JIOANHA YaCTO BIAETHCS OO0 MOJEIIOBaH-

Hs 3a IPUPOSHUMU 3pasKaMU HAWPi3HOMAaHITHIIIINX BUPOOIB,

CIIOPY [, IIPUCTPOIB, IPUKJIAAYN AKNX TU MOXKEII II00auuTH Ha
KOJIaMXKi.

HAVKOBA JOBIOKA ) Jj

CEENEREREY 3a MasloHKaMyM KONaxy yknagu acouiaTuBHI mapu i3 Hase
npupoaHoOro Tina i BMpoOy, CTBOPEHOro 3a Moro 3paskom. 3a OaxaHHAM
MOXeLl CTBOPIOBATW acouiaTMBHI Napwu i3 BAacHUX NpuUKianis.

@ TOBI 4,0 CHAI

1. Haseu ogHe CcTuXiiHe aBuLLE NPUPOOM, [Ba 3axoau 3i 30epexeHHs
npupoamn, Tpu Npuknaan ob’exTiB, CTBOPEHMX NIIOAMHOLIO 3a NPUPOL-
HMMW 3paskamu.

2. Po3kaxu Npo Hacniaky NO3NTUBHOIO i HEraTUBHOIO BMJINBY JIIOANHA
Ha npupoay.

N
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3. Haeean npuknagn Tsoro NnO3NTNBHOIO BIJIUBY Ha npunpoay.

4. Tlomipky#, Big, AKX Y4MHKIB TOOI NOTPIOHO BiAMOBUTUCHL, abn CBOIMU
LiSMU He 3aBAaBaTu LWKOAW NMPUpoa;.

5. HaBeou npuknaan BUMpPoOiB, CTBOPEHUX NIOAMHOIO 3a MPUPOAHUMU
3paskamu. 9ki BNaCTMBOCTI NPMPOAHUX Til BUKOPUCTAHI 4ns ix CTBO-
PEHHA?

Mocninkyrca 3 OopociaMMuM W Nigrotyn penoptax npo 3MiHn
B MNPUPOAi TBOEI MICUEBOCTI, WO CTaIUCb YMPOAOBX OCTaHHIX
20-30 pokiB yHacnigok OianbHOCTI NoguHW. AK OiSNbHICTb NOANHN
BMNJIMBAE Ha JOBKINNA?

@

=R TIOBO AMMOC
EKOJTOTIHHO TPAMOTHO il

J) MoMmipkyi i Ha3BW, AKi HACNiAKM ANG NPUPOAN MatoTh Taki Ail noaen:

1) po3BeneHHsA 6araTT4 B Nici;

2) BupyOyBaHHA niciB i 3BeOEHHS Ha IXHbOMY Micui OyauHKiB, Oopir
i MOCTIB;

3) BMOoOyBaHHA 3 Haap 3eMili KOPUCHUX KOMasnH;

4) HeBNMHHE 306i/bLIEHHS KiflbKOCTi TPaHCAOpPTy 3 6EH3MHOBUMU N AN-
3e/IbHUMU OBUrYHaMU;

5) WKignmei BUKNAN PiHOMaHITHMX NIANPUEMCTB Yy rigpocpepy n atMo-
cohepy 3emni;

6) BUKMOAHHA CMITTA 'y BOOOWMMU.

’} Mpo ekonoritw

HAYKOBA IOBILKA T4 eKONOrivki Mpoénemu

| Opmuiero i3 mpupogHmMUYmMX HayK € ekoJgorisg. IIlo BuBuae
1A Hayka? Exosoria BuBuae B3aeMOil0 OpraHi3MiB 3 ixHiM
cepemoBUIeM KUTTA.

Tobi B:Ke Bimomo, IO JIIOAMHA Ta IPUPOLA TiCHO B3aEMO-
nirorb. Hacaigkm miei B3aemogii 0yBaroTh pisHumu. Ti 3 HUX,
IITO MOTiPIIYIOTh CTaH IIPUPOAN, HA3WBAIOTHCA €KOJOTiYHNMHU
npooiaemamu. [lo HUX HaJieXKaTh HOTiPIIeHHA CKJIALy Ta 3a-
OpyAHEHHs IIOBiTPA, BOAU, I'PYHTY, IMOTEIJIIHHS Ha ILJIaHETI,
3MEHIIIEHHS YNCEJbHOCTI OPraHi3MiB, 6€31I0BOPOTHE 3BHUKHEH- o
HS OKPEMUX IXHiX BUIIiB.
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Exousoriuni npobsiemu armocepu 3eMJii 3yMOBJIeHi cma-
JIIOBAaHHAM Yy BEJINKUX KiJIbKOCTAX BYTiJJsA, OeH3UHY I 1HIITUX
BuAiB nmanuBa. IIIKogATh JOBKiIII0 BUKUAN 3a0PyIHIOIOUNX
PEYOBUH MiAIPHUEMCTBAMU Ta TPAHCIIOPTHUMMU 3aco0aMU.

Ha marmriit nmyiaHeTi 3 pisHUX IIPUYNH CTPIMKO 3MEHIITYIOTh-
cA 3amacu ymcToi muTHOI Boau. Ilo BomoMM i migseMHUX BOJ,
IIOTpAaIlJIifg€e HeoudullleHa BoJa 3 MiAIPHUEMCTB, CTiKalOTh BiJ-
XOAUW TBapMHHUX KOMILIEKCiB. 3a0pyAHIOIOTH BOAY TaKOMK
MiHepaJbHi JOoOpMBa ¥ OTPYyTOXiMiKaTu, IO BUMUBAIOTLCA
3 IIOJIIB JOIIOBMMM BOJAMM 1 IIOBEHSIMMU.

PosrisauyTi ekojioriuHi mpobjeMum poOJIATH BOAY MaJio-
MPUAATHOIO AJISI CIOMKHUBAHHSA JIIOAMHOIO, IIOTiPIIYIOTh YMOBH
SKUTTS MEIIIKAHIIiB BOJOMM.

II1o6 3po3ymiTu, HACKIJIBbKM OJs HAIOl Aep:KaBU BaK-
JUBUM € 3a0e3neueHHsA HacCeJeHHs YIMCTOI IIMTHOIO BOJOIO,
IpoUMnTAal IIidHABAJBHUN KaJel JOCKOII.

@ MISHABAIBHWIN KANIENLOCKON

HaneBHo, Tu 3HaeIn icropiro MajleHbKOT0 IPUHIIA, IPO AKO-
ro JIIOACTBY POSIIOBiB (ppaHIly3bKUII MUCbMEHHUK AHTyaH e
Cenr-Exswonepi. [Iaa 6aratboxX craB JOPOTOBKA30M BHCJIB i3
miel KHMWKKU «Mu gidnogidanvHi 3¢ mux, K020 NPUPYLUIU».
A or B iHmomy cBoemy pomaHi «Ilmamera jgromeii» MUTEIL TaK
nuiie mpo Boxy: «Boda! Y mebe nemae Hi Koavopy, Hi cmakxy,
Hi 3anaxy, mebe HeMOMJIUB0 onucamu, mobow HACOL00HY-
romoces, He gidayu, wo mu make. He moxcHa ckazamu, w0 mu
Heo0XiOHa 0as Heumms: mu — came HUmmas».

Sk Tu BBaXKaeIn, YoMy repoil TBOPy — BiiICBKOBUII JILOT-
YUK — YOCOOJIIOE BOAY 3 JKUTTAM?

Iist 3mOpoB’A JIOAWHN BKpPall BasKJIMBO CIIOMKUBATHU SAKic-
HY OUTHY Boay. Och 4YOMYy iCHYIOTH I'PaHMYHO JOIIYCTUMi HOp-
MU BMICTY IIKIZJWBUX PEUYOBUH Yy NUTHiIN Bohi. BusHauutu ix
V CKJIaZi BOAM MOJKHA Y CIIeIiaJbHO CTBOPEHUX JabopaTopiax.
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OoMH 31 CMOGCOkIB
ONMPICHEHHS BOL W

Tob6i 3nadobiambes: MUAPOKA MOCyAMHA (HAIPUKJIAL, Tapiji-
Ka), CKJISTHKA abo yaIrka, yaifHa JOKKa, BOJa, KyXOHHA CiJb.

HYMO JOGCNIAXYBATH

HocaigxeHHa BUKOHAH Y ITO3ayPOYHUI Yac.

ITocaimoBHICTh BUKOHAHHSA TOCHITKeHHT
(ol & ITpuroTyii y CKJIAHII cyMitr i3 Bogu 06’ emom 50 M1 i Ky-
xXO0HHOI coJuri macoro 10 r (e npuOIM3HO HeIIOBHA YaliHa JIOMKKA).

)\ {ele]' ¢ BurorosjieHy CyMilll aKypaTHO BUJIUH Y IITUPOKY IIOCY-
nIuny. Bigmiykaii Temnse Miciie B KIMHATI 1 3aJIUII TaM MOCYAUHY
13 cymimirIzo.

\(elo] ¢l Ilomus cmocTepirail 3a 3MiHOIO KiJMBKOCTI pigumHum
B nocyauHi. [flouekalica, Kojiu BCA BOJa BUNAPYETHCAH.

AxypaTtHo 36epu CiJjib, 110 JIUIINUJIACH Y IOCYANH, V Ty
caMy 4alHy JOXKY, AKOI BIAMIipAIN Cijb AJia gocaixy. Um a3mi-

HUJIACSA KiJbKiCTh COJIi HA IIOYATKY i MicJIsTI BUKOHAHHS JOCIiTy?

AOCMAUAN N AIZHANNCS

Bopga BunapyBaJsiachk y IOBiTps, a CLJIb 3aJIUIINJIACh Y IIOCY-
nuHi. Ii cTiabKku camo, K 0yJ10 PO3UMHEHO Y BOI.

SKmIo 3i0paTu BOAAHY Iapy B OKPEMY IIOCYANHY, TO MOMKHA
oJlep:KaTu OUUIIEeHY BiJ coJi Booy.

Pospginennsa cyminri Boau # cojii BUIapioBaHHAM MOKJIAIEHO
B OCHOBY METOJY OHIpicHeHHA MopcbKoi Bogu. Huui B 6ararnox
KpaiHax CBiTYy 3HECOJIeHHAM MOPCHLKOI BOAM i iHIIIMMU cIiocoba-
MU OEPKYIOTh IPICHY BOAY V BEJINKUX KiIbKOCTSAX.

JOBPI CNPABKM ANst NPUPOAN

Tu MoKelT IOMiTUTH, IO, IIepedyBaloUYn y JUCTIHOMY Jici,
JIIOIY He IIOTONAI0Th Y Kyuyrypax omnaJjioro guctsa. OT:ke, mpupozsa
caMa 1mozbaJjia Ipo eKOJIOTiUuHYy YHCTOTY Jicy. A Ti, XTO cIaJioe
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omaJe JHUCTSA, IILOro IIe He PO3YyMilOTh i He BUATHCS B IIPUPOIH,
3aBJalOTh 111 mikoAu. Ilo-miepime, BuTpadyaeThbCcsa KUCEeHb IIOBITP4,
10 KOHYEe HeoOXimHuil mada auxaHHA opraxismis. Ilo-apyre,
B aTMoc(epy IOTPaILIATh Pi3HI HMIKiAJAMBI rasm, II0 YTBOPIO-
IOThCA IIiT Yac TOPiHHA 1 € BKpall HMIKIAJUBUMM AJA AUXAHHSI.
Ilo-TpeTe, moripuiyeTbcsa POAIOUICThL I'PYHTY, TOMY IO BTpava-
€ThbCA IiHHEe 7o00puBO — meperHii. [1o6 3amobirTu 3a3sHaUYeHUM
HeraTUBHUM HAacCJIIIKaM, B YKpaiHl 3anpoBajKeHo HITpadu 3a
CaMOBLJIbHE CIIAJIIOBAHHSA CyXO0l POCIMHHOCTI a00 Ii 3aJIMMIKiB.

Twu 3pobuir mo0OpPy crupaBy AJSA IPUPOAU, SKIIO, ITOZOPOCJIi-

IMABIIY, HiKOJM He CIAJIIOBATHMEIIl OIllaje JUCTS YU CKOIIEHY
TpaBy, ByKe 3apas MOSCHIOBATUMEII i JOBOAUTHUMEII TOPOCIUM,
YOMY IIHOT'O HEe CJiJ poOmTH. A IIle — IIopaguII iM o0JIaIITyBaTH
KOMIOCTHY fAMY [IJA IIePEerHMBAHHS POCIMHHUX 3aJUIIKiB,
3 AKUX YTBOPUTBLCSA I[iHHE AOOPUBO.

HAVKOBA JIOBIAKA /) | JEsISPE - D00

ExoJsoriuni mpo6jieMu 3HAYHOIO Mipoi0 3’ ABJISAIOTHCSA TaM i
TOJi, KOJIM JIIOAMHA Ha ToOyTOBOMY PiBHI caMa ix ctBopioe. Ha-
IMIPUKJIAL, MAapPHOTPATHO CIOKIBAE BOAY, BUKUIAE HAa CMiTHIK
peui, AKUM MOKHa 0yJ10 0 JaTH «IpyTre JKUTTI» , HATPOMAaIKye
B JIiICOBMX HacaJKeHHAX UM BoAoiIMax mMoOyTOBi Bigxomau.

3axXMCTUTHU IIPUPOAY Bii MIKiAJIMBOTO BIJINBY HOOYTOBOIL
IiAJIbHOCTI JIOOUHY JOIIOMAaraloTh eKO3BUUKIU, SIKi € HeCcKJIa-
HUMHU IJISTI TOTO, XTO IX HOTPUMYETHhCSA. EKO3BUUKU MOMKYThH
1 MalOTh CTATA HOPMOIO IJI KOXKHOI YKpPalHChKOI POAWHU.
Kopucryrouncs HuMu mMogHA, TH CIPUATHAMEII 30epesKeHHI0
npupoau. MoKJa1nBO, y MalilOyTHBOMY TH OOepeIll eKOJOTiuHy
cIelfiajbHiCcTh. AJie BiKe CHOTOAHI IOIIOMOJKEII IPHPOLi,
TOOTO BCiM HaM.

IIlo Take exo3BUYKM ?
XoauTy 3a IMOKYIIKaMM 3 BJIACHOIO TOPOMHKOIO,
a He KYIIyBaTH IIOpal3y HOBUH IIJIACTUKOBUU makKeT. 3a He-
00XimHOCTI OpaTH 3 TOMY CKJISTHY Tapy UM KOHTEHNHEepU AJIs
OPOAYKTIB.
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=<2 CopryBaT CMITTS HaA ILIACTUK, MAaKyJIaTypy,
CKJIO, XxapuoBi Bigxoam. CopToBaHe CMITTA BUKUIATHA B KOH-

TelfHepH BiAIIOBiAHOTO ITpu3HaYeHHs (maJ. 119).

COPTYN NPABWUJ1IbHO
OmiaznuBo BHUKOPUCTOBYBAaTH BOAY: HaJaBaTu

E |
\
mepeBary MUTTIO ITiJl AyIIIeM, a HEe ¥ BaHHi, CTeKUTH 3a CIIPaB-

Man. 119. KoHTenHepn ons cCOpTyBaHHSA CMITTS
HiCTIO BOOOIIPOBIIHMX KPaHiB, HE 3aJUIIATH KPaH BiIKPUTUM
IIiJ Yac YMIeHHA 3y0iB, yMUBaHHA 00 IMUUS.

UK

CKJNo
nAnIP
METAJ

MJACT

CEELEN S BuMuKkaT 3 PO3SETKU eJeKTPONpUIagu, IO IIO-
TPeOYIOTh MepPioAnYHOI 3apAnKu (HOYTOYK, MOOiIBLHUI TeJe-
(hoH TOII10) Iic/IsI TOTO, AK BOHU 3aPAIUINC.

C:/E NS He cmastroBaTy omasie JINCTsI, a JATH HOMY IIePerHUATH.

€:/E<0s8 He mocminraTy oHOBIIOBATH rapaepod i BUKugaTu
IedAKl pedl Ha CMITHUK.

C:/BlES BigmoBuTrca Big nmamepoBux 6aHKiBCHKMX BUIIH-
COK 1 paxyHKiB i cIitauyBaTH PaxXyHKM OHJIAMH.

Cl:EIENE BusasasaTu gaHTasio

B moOyTi. Peui, mio sbupaaucsa
BUKWHYTH, BUKOPUCTOBYBATHU AK
IeKop IIig uac oOJallnTyBaH-
HA IIpuMillleHHA, KBiTHUKA,
moaBip’A Tomro. Tu Moxkern 1o-
BIIPABJISAATUCH Y IIbOMY Ha YPOKax
IU3alHy 1 TEXHOJOTIH.
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1. O6roBopiTb Yy rpyni, 4MM KOXHa 3BMYKA KOpPWUCHa AOns

npupoaun.
q-om 2. [JonoBHITb Nepenik po3rnsaHyTUX eKO3BUYOK iHLLIMMWU, LLIO BaM
BiOOMI.
BUKOPUCTAHE
HYMO JOCNIOXYBATU MAKOBAHHS 415
XAPYOBUX MPOLAVKTIRB

Jocaig:xeHHsI BHUKOHAHN y IMMO3aYPOYHMIL Yac.

Tob6i 3Hadobiambes: TaKyBaJbHI MaTepiajud Ta HemoTPiOHI
BHPOOU 3 HUX, IIT0 Ha30MpaanCh B POAUHI IIPOTATOM THKHA i cTa-
JIX CMiTTAM (IIaKOBaHHS MiHepaJbHOI 1 3BUYaNHOI IUTHOI BOAM,
MOJIOKa, Kedipy, TOpPTiB, IIeumBa, IIIOKOJAaAY, COKiB 1 TOMaTHOIL
MMacTH, MaKeTH IJd CUITYyYNX NIPOAYKTIB Ta iHIIT).

3a60anHA. YIIPOAOBK THKHS He BUKUIAH BiAX0OAUW MaKy-
BaJILHUX MaTepiaJIiB Bif MpOAyKTiB i mpuabaHuXx peueil, a 30upaii
1 copTyi# ixX Ha marmip, MeTaJ, IJlacTMacy ¥ iHIIl MaTepiaau.

3 AKoro marepiany HasOupaJjocsa Haubiabmie cMmiTTa? ¥Yasu,
CKiJILKM OT0 MOJKe 3i0paTucs BIIPOAOBIK POKY.

ITomipKyi#i, un MOKHaA OyJI0 Balllili POAUWHI 3MEHIINUTH KiJb-
KicTh BiAxoAiB makyBaJbHUX MaTepiaiiB i BupobiB 3 Hux. Hagait
IPOMIO3UIIii i3 IBHOTO IIPUBOAY.

TOBI 4O CHATK

1. Hasen opaHy ekosioriyHy npoGnemy rigpocdepn, B €KONMOriyHi
npobnemMmn atMmocdepu, TP eKO3BUYKU, LLLO 34a0TbCs TOOI HaMBaXx-
umeilwmMn.

2. Cknagm po3noBiab Npo CBOI eko3BuYKkKU. oainuca HamipaMmn Wwoao
IXHBOIr0 YPI3HOMAHITHEHHS.

3. YaBu cutyauito. Jliogn onMHUAnCe y Mopi 6€3 NTHOT BOAW. 3aCTOCYA
3HaHHS NMPO arperaTHi CTaHW BOOM W PO3AINIEHHS CyMilLEen, CKopuC-
Tancs HabyTM O0CBIAOM 3HECOJIEHHNA BOAM 11 3anpOnoHyn, 9K Y Ui
CcuUTyaLji 3 MOPCbKOI BOAY MOXHa OTpMMaTKU NPICHY.

4. TNodaHTasdy i LONOBHM NEPENiK eKO3BUYOK YMOBHMMMN MO3HAYEHHAMU
KOXHOI 3 HUX.

5. ' BnacHopyy nigrotym exkcnoHatu Aangd TemMaTU4HOl BUCTaBKU
«[lpyre XuTTs pedent i matepianis».
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’E: ‘S SK J0TAHOTH EKOSTOTIMHI
TIPOBJTEMMA CYMACHOCTT iy,

1) Hassw Bigomi T06i ekonoridHi Npo6aemn. Y1m BOHU 3yMOBIIEHI?

A

YacTuHY €KOJIOTiYHMX IIP0o0JeM MU MOXKEeMO IIOZ0JaTH CaMi,
SAKINO OyaeMo MOTPUMYyBaTHCS €KO3BHUOK. IIpore ekosoriuxi
mpobjieMu ChHOTOMHI CATAIOTHL TAKUX PO3MIipiB, IO CAMOTYKKU
3 HUMU He BIOpATUCH. 1X PO3B’A3aHHSA HOTpPE6YE 3IaTOIKEeHUX
3yCHJIb yCHOTO JIOJICTBA.

EKONOTiYHO 6e3MeyHi

HAVKOBRA ﬂ.OBlﬂ.KA Crocobu BUpOSHULTBA
eNeKTPUYHOI 1 Tennosoi
eHeprii

I momoaHHA eKOJIOTIYHMX ITPo0JIeM HAayKOBITi, iHXKeHe-
pHY, KOHCTPYKTOPU PO3po0mn pisHi cmocobu. OmHuUM i3 HUX €
eKOJIOTiuHO Oe3IleuHe BUPOOHUIITBO eJIEKTPOEHEPrii COHAUYHNMU
¥ BITPOBUMU €JIEKTPOCTAHITIAMMU.

CoHAYHI eJTeKTPOCTAHIIII IIePETBOPIOIOTH €HEPIil0 COHAYHO-
ro BUIIPOMIiHIOBaHHSA Ha eJIeKTpuuHy. I1d 3ailficHeHHSA TaKoTro
IIPOIleCy BUKOPHUCTOBYIOTh COHAYHI (POTOEJEKTPUUYHI ITaHeJIi
(maax. 120).

Man. 120. OHinponeTpoBCbKa COHAYHA eNeKTPOCTaHLjs

b




Man. 121. ConsiuHi 6aTapei
Ha gaxy NpuBaTHOro OyaAMHKY

Man. 122. CoHa4Hi 6aTapei
y KuiBCcbkoMy 300napky

Man. 123. boriiBCcbka BiTpoBa
€JIEKTPOCTaHLId

Man. 124. CoHa4HI KONEeKTopu

N

Haii6inbI1a couauHa eJIeKTPo-
cTaHIiag YKpainu Oyja 30ymoBaHa
y HHinpomeTpoBchbKiit obsaacTi
oina c. CraposaBoacerke. Tam Ha
miomni 400 ra girote 75 THCAY
conaunux Oarapeir. CoHAYHI
Oarapel HeBeJIMKHUX  PO3MipiB
MOXKYTh OyTHM BCTAHOBJIEHI Ha
Jaxy TPUBATHOTO OYAWMHKY U
3a0esmeuyBaT  HOr0  JKUTEJIB
eneprieto (man. 121).

OpurinajbHuM cmocobom 3a-
KpineHo coHa4Hi 6aTapei y Ku-
iBcbkOMY 30oomapky (ma.. 122).

na mpupoam Oe3medyHimIu-
MU 3a TeIlJIOBi eJeKTpPOCTaHIil
€ BiTpsaHi eseKkTpocraHIlii. Bouu
IMepeTBOPIOIOTH €HEpriio BiTPY
Ha eJieKTpuuHy. Haiibinpmry B
YkpaiHi BiTpPOBY eJIeKTpPOCTaH-
Iifo OyJ0 CIOpyI:KeHo Oinsa
c. BorieBo 3amopispkoi obsacTi
(man. 123).

Taki mpucrpoi, AK COHAYHI
KosiekTopu (man. 124), paioThb
3MOT'y 3a0IAAKyBATH €JIEKTPUY-
HY eHepriro abo mpupoaHuUil ras,
1m0 Maju 0 BUKOPHCTOBYBATHUCh
IJIs1 HarpiBaHHA BOAU B JOMAIII-
HiX ymMoBax. ¥ COHAYHUX KOJIEK-
Topax Boay HarpiBae Conrie.

Eneprosbepe:keHHss  JOCHUTH
ImomIMpeHe B HOOyTi BaBAAKU
BCTAHOBJIEHHIO METaJIOILJIaCTUKO-
BUX BiKOH, I110 30€piraioTs TEIIo,
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BUKOPHCTAHHIO eHeproadepiraro-
YnX CBITMJBLHHUKIB i cBiTJromion-
HuX jgamn (man. 125).
Exogoriuno Oesmeuni wMare-
piasu i BupoOu 3 HUX micJis 3aBep-
IMeHHA TEePMiHy BUKOPHUCTAHHS
IIOTPEOYIOTHL 0Oe3meuHol yTuJrisa-
mii. Koo mboro He poduTH, TO I
BOHY IIePETBOPIOIOThCA Ha cMiTTa, | Masn. 125. EHeprosGepiraiodi

1[0 CTAHOBUTH 3arPO3y AOBKimLm0, aMM

" HOTATHVIK AOMUTAMBUX | GIIOGTEPEXMBIX

3anuiy B HOTAaTHUK 3HaUEeHHSA CJIOBA «YMULI3AUiL» .

CEENECEEREY Ha OCHOBI O0BiOKM CKIagyu XMapuHKY i3 6e3nedHux ans
[OBKiNAa cnocobiB oepXaHHS Ta CNOXUBAHHS €NeKTPO- | TEMIOBOI eHepril.

Mpo cnocobu
HAVKOBA JIOBIAKA | BEISTIEINe
eKONOriYHnX npodnem

Iis 3HUMKEHHA HEeraTUBHOTO BIJIMBY MIKiIJINBUX BUPOO-
HUIITB HA HABKOJIUIIIHE CEePEIOBUIIE BUKOPUCTOBYIOTh TEXHO-
Joriro 0e3BigxomHOro BUPOOHHUIITBA. BoHAa moJsiArae B Tomy,
IO BiAXOAM OJHOTO BHPOOHUIITBA HE IIE€PETBOPIOIOTHLCS

| Ha CMiTTA, a CTalTh I[IHHOIO CHPOBHHOIO [IJIS iHIIIOTO.
Hanpukiaan, 1mo6 qoMeHHI IIJIaKKM — BigXooum MeTaJyprii-
HUX 3aBOJiB — He 3a0pyAHIOBAJIM JOBKiJJIsA, 3 HUX Ha 3aBOMIL
3 BHUpPOOHUIITBA OymiBeJIbHMX MaTepiajiB BUTOTOBJISIOTH
mimako06goku. OcHOBHe B3aCTOCYBaHHS IIMJIAKOOJIOKIB —
3BeJIeHHs CTiH PisHuX OyAiBeJib.

30epekeHHI0 MOBKiJIIsSA cIpuse KiJbKapasoBe BUKOPUC-
TaHHS BOAM Ha IMiJIIPUEMCTBAX, IO HOTPEOYIOTH ii ¥ BeJIMKNX
KinepkocTax. Boxy, 1o Oyna BuUKoOpuCTaHa, He 3JIMBAIOTh
Y BOJOMMU, a BUKOPHCTOBYIOTH ITOBTOPHO.




Tob6i BimomMo, HACKIJIbKM MIKIIJIUBUMM IJS IPUPOAU €
BUKMIHI ra3y aBTOMOOiJIiB, Y ABUTYHAX AKUX 3ropae OeH3UH,
nusenbHe maguBo. HaykoBIi #I KOHCTPYKTOPU PO3POOUIIU
eJeKTpoMOoOiii I BogHeBi aBTOMOOiJi, 110 He 3a0pPYAHIOIOTH
noBKiIaA. HuHiI y CBITI eKCIIyaTyOTh KiJdbKa MiJbHOHIB
erekTpomobiiiB. B VYkpaimi ix momax 20 000. Omun is
HUX — II€ eKCKYPCiHHUNA eJeKTPOMOOiIb Y HeHAPOMapKY
«CopiiBra» (M. YMmaub) (max. 126).

Man. 126. EJ‘IeKTpOMO‘6iJ'Ib y AeHgponapky «Codiika»

BopgneBuii aBTOMO001b Ha31BaOTh aBTOMOOiIeM Maii0yTHRHO-
ro HeBUNaaAKO0BO. BiH aOCOJIIOTHO HEINKiAIMBUN AJ18 JOBKiJIIA.
Ake B HbOIrO HEMAa€ BUKUIHUX I'asdiB, B aTMoc(hepy IIOTPaILIsIe
TiIBKY BOJAAHA IIapa.

Kpim TexHiuHMX CIIOCOOIB PO3B’A3aHHA €KOJOTIYHUX IIPO0-
JIeM, BayKJMBUM BaJIUIIAETHCS JIICOBiTHOBJIEHHS, 30eperKeHHsd
JIICOBUX HACaIKEeHb IIiJl Yac 3BeleHHA HOBUX YKUTJIOBUX MACHBiB.

| Y nmuTaHHAX MOAOJAHHA OCHOBHUX E€KOJIOTIYHUX ITPo0JIeM
Ykpaina cmiBmpariioe 3 iHIIEMM KpaiHaMu, ajske arMmocdepa
i CBiTOBMII OKeaH He MalOTh KOPAOHiB.

Huni Bci KpaiHm mepeiiMaioTbCcs 3a0e3MEeUEHHAM CTaJIOTO
(30ay1aHCOBAHOTO) PO3BUTKY, IO CIPIMOBAHUI Ha €KOHOMIIO
MIPUPOIHUX 6araTcTB. XapaKTePHOIO 03HAKOIO CTAJIOT0 PO3BUTKY
€ 3aJI0BOJIEHHS CyYaCcHUX HMOTPeO JroacTBa 6e3 IITKOAM JJId Maii-
OyTHiX MOKOJIiHb. SIKIIT0 KOMKEH sKUTEJIb/KOKHA *KUTEJIbKA ILjIa-
HeTHu Oy/e BiAmoBiaIbHO CTABUTUCH IO 30eperKeHHs IIPUPOIH,
TO TaKa IMOBeJiHKA TeK CIPUATHME CTAJIOMY PO3BUTKY.
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CEENEREENEY 9Kk TM BBaXaeLl, YOMYy PO3B’S3aHHS €KOJIOriYHUX npobnem
noTpebye CniNbHUX 3yCnb BaraTbox KpaiH?

A
@ MIBHABAJIBHNA KANERLOCKON
N~

3a migpaXyHKaMu HAYKOBI[iB, IMIOAHSA Ha3aBKIN 3HUKAIOTH
opraHidamMm omHoro Bunay. s 30epeKeHHs piAKiCHUX BUIiB
pocJiiH, TBapuH i rpubiB cTBopeHo MikHaponHy YepBOHY KHU-
ry i1 YepBoHY KHUT'Y YKpainu. 3 pocamHaMu UepBOHOI KHUTHU
VYKpainu o3HalioMJII0€ MaJIIOHOK 127,

Man. 127. PocnuHn 3 HepBOHOI KHUMM YKpaiHu: 1 — COHUEUBIT KpenaaHWA;
2 — opaukn 4HopHitodi; 3 — TionbnaH LLpeHka; 4 — niBOHIA KPUMCbKa;
5 — nigcHIXHUK BiNOCHIXHNIN

3 IJaBHiX-JaBeH PisHi BUAM KOBUJIM OYJIM Bi3BUTiBKOIO YKpaiH-
chbKUX cTemiB. OgHAaK MicJsd Toro AK JIOANHA po3opaJia ix, KoBuiaa ¢
npupedeHa Ha BUMHUPaHHsS. ToMy BCi BUAM KOBUJIM OIIMHUJINCS
B UepBowniit kHu3si (ma.z. 128, c. 252).

y'e/
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Man. 128. KoBuna — pocnvHa 3 HepBOHOI KHUMA Ykpaitn

Ha manorKy 129 npeacraBieni TBapuHu 3 UepBOHOI KHUTU
Ykpainu.

Man. 129. TeapunHu 3 YepBOHOI KHUIM YKpaiHM: 1 — pucb 3BUYANHA,
2 — 3ybp; 3 — canamaHgpa nnsaMucTa; 4 — NyHb NONMbLOBUN; 5 — 3a€eLb
oinuni

T
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O6roBopiThb, L0 BaM BiAOMO NP0 POCAVHN | TBAPUH, 3aHECEHMX
00 YepBOHOT KHUIrK YKpaiHn. Po3kaxiTb, sKi 3 TUX, WO He Bynun
300paxeHi Ha MarsHKax, B 6auunm B XUBIi npupoai, 3oonap-
Ky, pinbmax. Moainitecs B rpyni CBOEO iHpOpPMaLLED NMPO HUX.

na4-o-nniy

TOBI 40 GHATU

1. Hasewn oaHy ekonoriyHy npoGnemMy CBOEI MICLEBOCTI, [iBi €eKOso-
rivHi NpoGnemMn NnaHeTn, TPy Cnocobu PO3B’A3aHHSA EKONMOTiYHUX
npo6Gnem.

2. lpo YepBOHY KHUTY YKpalHU TOBOPATL, WO Lie KHUra Hagdin i cnofi-
BaHb. [10SICHU YoMy.

3. louikaBcs, gKi POCAVHWU | TBAPWHW, 3aHECEHi 00 YepBOHOI KHUIMK
YkpaiHu, € y TBOI MiCLLeBOCTI.

4. Po3rngHb eKonoriyHi Hacnigku 3a JaHLUOXKaAMMW:

¢ | Kam’aHe Byrinna | - | TenjoBa efiekTpocTaHuia | -

|

— — - - —

- | ANXaHHA POCJINH, TBAPWUH, NtOONHN I;

e | BOOEHb \—)' OBUryH aBToMobina | — | cTaH atmocdepu

5. 3a 3pas3koM nonepegHix TemM 3OiNCHM CaMOOLLHIOBAHHA HaBYaslb-
HUX pe3ynbTaTiB TemMu «JlioanHa BYUTLCA Yy nNpupoau Ta nodae
npo ii 36epexeHHs». CTBopu Nenbyk, LWob6 BiAob6pasnTi MOMEHTN,
AaKi 3anam’aTanncs nig 4ac BUBHEHHS LLIET TEMW.

6. YnNpoooex niTa BeAu LWOAEHHUK BNACHUX JOOpMX cnpas afis npupo-
amn. 3a MoXnNMBOCTI dinbMyin 4n poTorpadyii ix Haciaku.
Y 6 knaci Ha nepwomy ypoui «[lisHaemo npupoay» 3a AONOMOroK
LLOAEHHMKA, CBIT/IMH i BiA€o3anmciB T 3MOXeLl PO3MNOBICTM NPO CBOI
KOPWCHI €KONOrIYHI KaHiKynn. baxaemMo 3a40BONEHHS Big, HUX!
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