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Merta ypoky:

OceimHs mema. O3HAHOMUTH 3/100yBadiB OCBITH 3 JKUTTAM 1 HAYKOBHUMH JOCATHEHHSIMHU
Icaaka HploTOHA, pO3MIMPUTH 3HAHHS MPO 3aKOH BCECBITHBOIO TSDKIHHS Ta HOrO 3aCTOCYBaHHS,
30araTUTH 3HAHHS Ta HABUYKH 3 iIHO3EMHOI MOBH, HAYKOBOI TEPMIHOJIOT1].

Poszsusanvna mema:. po3BUBATH KPUTHUYHE MHCIEHHS Ta aHANITUYHI 3/110HOCTI 3400yBauiB
OCBITH dYepe3 OOTOBOPEHHS HAYKOBHX TE€OPIH Ta iX BIUIMBY Ha Cy4acHY HAyKy, MMOKPAIIUTH MOBHi
HaBUYKHM 4Yepe3 IHTEPAKTHUBHI BIIPABH.

Buxosna mema:. BUXOBYBAaTH IHTEpeC IO HAyKH Ta HAYKOBHUX JOCHIKEHb, MO3UTHUBHE
CTaBJICHHS JI0 BUBUEHHS 1HO3€MHOI MOBH Ta ii 3HaYEHHS B Cy4aCHOMY CBiTi, MOBary J0 BHECKY
BEJIMKHMX BYCHUX Y PO3BHTOK HAYKH.

1. IlpeaMeTHi KOMIIETEHTHOCTI:

®di3uKa Ta aCTPOHOMIs: 3HAHHS PO OCHOBHI 3aKOHU (PI3UKH Ta iX 3aCTOCYBaHHS, PO3YMIHHS
3aKOHY BCECBITHBOI'O TSDKIHHS Ta HOro BIUIMBY Ha pyX HEOECHHMX TUI, BMIHHS 3aCTOCOBYBaTH
HayKOB1 3HAHHS JJIs1 BUPILLIEHHS 3a/1au.

AHrJilicbka MOBa: BOJIOJIIHHS JIEKCUKOIO Ta ()pa3aMu, MOB'A3aHUMH 3 TEMOIO YPOKY, BMIHHS
YUTATH Ta PO3YMITH HAyKOBI TEKCTH I1HO3EMHOIO MOBOIO, HAaBHUYKM YCHOTO Ta IHCbMOBOTO
BHCIJIOBJIEHHS TyMOK 3 BUKOPUCTaHHSIM HayKOBOI TEPMiHOJIOTI].

2. Ki1t0uoBi KOMIIETEHTHOCTI:

BiiibHe BOJIONIHHS [ep:KABHOI0 MOBOIO: BMIHHS YCHO W NMHMCBMOBO BHCIIOBIIIOBAaTH CBOI
TYMKH, TIOYYTTS, 9iTKO Ta apTYMEHTOBAHO TOSCHIOBATH (DaKTH.

KomyHikaTHBHA KOMIETEHTHICTh: BMIHHS €(EKTHBHO CIIJIKYBATUCS 1HO3EMHOIO MOBOIO B
PI3HHUX CHTyalisX, 3JaTHICTh BECTH MAIaJIOT, JUCKYCIIO, BUKOPHUCTOBYIOUM HAyKOBI apryMEHTH,
HaBUYKH I'PYNOBOi pOOOTH Tij Yac BUKOHAHHS MPOEKTHUX 3aB/aHb.

LudpoBa kKoOMNeTEeHTHICTb: BMIHHS KOPHUCTYBaTHCS LMQPPOBUMHU IHCTPYMEHTAMH JUIS
nomyky iHpopmanii Ta MIATOTOBKM MpPE3eHTAllii, 3aTHICTh BUKOPHUCTOBYBAaTH MYJIbTUMEAiHHI
3aco0u ISl IpeACTaBIEHHS! HAYKOBUX JIaHUX.

Indopmanilino-aHATITHYHA KOMIETEHTHICTh: HAaBUYKH TOLIYKY, aHali3y Ta OLIHKH
HayKoBOi 1H(opmallii, BMIHHS KPUTUYHO OCMUCIIIOBATH Ta IHTEPIPETYBAaTH HayKOB1 TEKCTH.

HaBuuku camMoocBiTM i €aMOpPO3BUTKY: 3aTHICTh CaMOCTIfHO OpraHi3oBYBaTH CBO€
HaBYaHHS Ta IIYKaTH JOJATKOBY iH(oOpMallito, BMIHHS CTaBUTH Iepeja coOO HaBuUalbHI LI Ta
JocsraTi ix.



ConianbHa i rpoMaasiHCbKa KOMIIETEHTHICTh: BMIHHS OIIIHIOBAaTH BIUIMB HAYKOBUX
BIIKPUTTIB HAa CYCHUIBCTBO Ta HABKOJMIIHE CEPEIOBHINE, PO3YMIHHS BaKIMBOCTI HAYKOBUX
JOCHIKeHb JJIS1 PO3BUTKY JIIOJCTBA, 3HAHHS PO BHECOK PI3HUX KYJIBTYpP Y PO3BUTOK HayKH,
BMIHHSI TOJIEPAHTHO CTaBUTHUCA JIO PI3HUX TOUOK 30PY Ta HAYKOBUX ITiIXO/IIB.

3aBaaHHA YPOKY:

1. ®i3uka i acTpoHomis:

OsnaifomuTs 3100yBaviB OCBITH 3 OCHOBHUMHU (hakTamu Oiorpadii Icaaka Herorona.

[TosicHUTH 3aKOH BCECBITHBOTO TSKIHHS Ta HOTO MaTeMaTHYHE BUPAKEHHS.

OOroBopuTH 3HaYCHHS BIAKPUTTIB HbIOTOHA [Tt PO3BUTKY aCTPOHOMIT Ta (Di3HKH.

2. AHrJjilicbka MoBa:

OsnaifoMmuTn 3100yBauiB  OCBITH 3 KIIOYOBUMH TEPMIHAMH aAHIJIHCBKOIO MOBOIO,
MOB'I3aHMMHU 3 TEMOIO YpOKy (Hampukiana, gravity, force, mass, etc.). [IpoBectu uuTaHHS Ta
OOTOBOPEHHS TEKCTIB AHTJIIHCHKOI0 MOBOIO, IIO OMHCYIOTHh XHUTTA 1 BiAKpuTTs Icaaka HeioToHa.
OpranizyBaTi 1HTEPaKTUBHI BIPAaBH JUIS 3aKpIIUICHHS JIEKCUYHOTO MaTepialy Ta BIOCKOHAJICHHS
HAaBUYOK CITUIKYBaHHS.

3. InTerpoBaHi 3aBaaHHs:

Oprani3yBaTi AMCKYCIIO aHTJIIHICBKOI0 MOBOIO PO 3HAYEHHS HAyKOBUX BiAKpuTTiB HhroTOHA
JUIS Cy4acHOI HayKH 1 TEXHOJIOT1M.

[IpoBecTr KOJIEKTHBHE BHKOHAHHS BIIPaB, IO MOEAHYIOTh 3HaHHA (i3UKH, aCTPOHOMIi Ta
aHTJIACHKOT MOBH.

OuikyBaHi pe3y/1bTaTH YPOKY:

3000ys8aui ocsimiu.

- OyIyTh O3HAHOMJICHI 3 OCHOBHHMH €TallaMH JKUTTS Ta HAYKOBUMH nocsirHeHHsMH 1. HproToHa;

- 3MOXYTb MOSICHUTH 3aKOH BCECBITHBOTO TSKIHHS Ta HOTO 3HAUCHHS;

- MOKpaMIaTh CBOi 3HaHHS Ta HABMYKHU 3 1HO3EMHOI MOBH, 30KpeMa B Tairy3i HAyKOBOi TEpMiHOJIOT1I;

- Ha0yyTh BMiHb 3aCTOCYBAaHHSI CBOiX 3HAHB JJIs BUKOHAHHS 1HTETPOBAHUX 3aBAaHb Ta MIPOEKTIB.
1. OPTAHIBALIMHUI ETAIT

Buknagau ¢isuxkum Ta acrponomii J{oOpuii neHb, maHoBHI 3100yBayi OCBITH. Y Hac
ChOTOJIHI HE3BUYHHU YpOK. MU Mo€JHA€EMO 3HaHHS 1HO3E€MHOI MOBH, (Di3WKH Ta acTpOHOMIi

Bukiagauka anriiiicekoi MmoBu Good morning, dear pupils. Today we are going to have an
integrity lesson. The theme of our lesson is Isaac Newton. The force of gravity».

2. DOPMYBAHHSI METH 1 3ABJIAHHS YPOKY

Buxknagau ¢izuku Ta actpoHoMii Mera Hamoro ypoky — O3HAallOMUTHCS 3 JKUTTAM Ta
HAayKOBUMH JIOCSTHEHHSIMU HBIOTOHA, pO3MIMPUTH 3HAHHS MPO CUIY TSDKIHHS Ta YIOCKOHAIMTH
MOBHI HABUYKHU.

Buxnanauka anrmiicekoi MoBu We will work on scientific texts in English, learn new terms
and expressions, and work on our language skills through interesting exercises and discussions. Our
goal is not only to understand the law of universal gravitation, but also to learn how to explain it in
English.

Buknanau ¢isuxu ta acrponowmii Ilix yac ypoky mu aisHaeMocs, sik HbIOTOH BiIKpUB 3aKOH
BCECBITHBOI'O TSDKIHHS, SIK LI€H 3aKOH 3aCTOCOBYETHCS B aCTPOHOMIi, YOMY BiH € TaKUM Ba)JIMBUM
Il pO3YMIHHS pyXy HeOecHuX Tul. Mu OyJeMo po3BUBAaTH Hallll aHAJIITHYHI 3110HOCTI, KpUTUYHO
OCMHCIIIOBATH 1H(POpMAIIIIO.

Buxnanauka anrmidicekoi moBu We will also read English texts about Newton's life and
scientific discoveries, and discuss them. This will not only help you understand the material better,
but also improve your language skills. Our goal is to learn to communicate effectively in English on
scientific topics.

Buxnagau ¢izuku Ta actpoHomii Takum 4YWHOM, CHOTOJHI MU TIO€JHAEMO HAIll 3HAHHS 3
(b13UKH 1 aCTPOHOMIT Ta aHIIIIHCHKOI MOBH, 11100 3p0OWTH Halll yPOK OUIBII IIKAaBUM Ta KOPUCHHUM.

Buxnanauka iHozeMHOT MOBH: So, let's start our integrated lesson with familiarization with
new vocabulary.

Let’s look at words connected with the theme of the lesson. (Ilepexmnaz cniB i ¢pa3 learning
apps) https://learningapps.org/watch?v=p5sldswnj23:

Bara (weight)



https://learningapps.org/watch?v=p5s1dswnj23

cuna TsokiHHA (force of gravity)

Maca (mass)

3aKOH BcecBiTHROTO TsKiHHSA (law of universal gravitation)

BUIbHE maaiHHA (free fall)

Ti10 (object)

3emust (Earth)

Micsus (Moon)

maHeta (planet)

MIPUCKOPEHHS BUIBHOTO MajaiHHsA (gravitational acceleration).

3. HEPEBIPKA TOMAIIIHHOI'O 3ABJIAHHS

Bukaagau ¢isuxm i acrponomii IIpo te, mo 3emns mpursarye ao cebe Bci Tina, sKi
nepeOyBalOTh Ha ii MOBEPXHi, JIOJW 3[0raJaJIUCh 1€ B CTApOJaBHI Yacu: ajpke K BUCOKO HE
3aKHJail KaMiHb, HE 3aIlyCcKail CTpiTy, He miaACTpuOyil caM — BCe OJIHO TiJO IOBEPTAETHCS HA 3EMIIIO.
Amnrmiicekuii BueHuii [. HploTOH mpuimycTuB, mo MiK Oyab-IKHMH TUIaMH ICHY€E TPUTATAHHS 1
3HAWIIOB TOYHHUIA KUTbKICHHI 3aKOH, KM OTIHCYE IF0 B3aEMOIIIO.

Bami koseru miarorysanu BUcTynu Ha temy: «lcaak HproTOH Ta Hioro 3HaueHHs 715l HayKH Ta
bizukm».

Bukinangauka anriiicbkoi moBu Let’s listen the speech «Isaac Newton: A Brief Biography».

3n00yBau ocBiTH Bigkpurts ta mocsrHeHHs [.HproTOHa MaroTh BeIWYe3HE 3HAYCHHS IS
Haykd. MokHa CMUIMBO CTBEPJKYBAaTH, 110 O3 HOro BHECKY CydacHa Hayka Oyia O He Takoro, sK
MH i 3HaeMO cboroami. Moro BHecok BH3HAUMB (yHIAMEHTAIbHI 3aKOHH PyXy i rpaBiTariii, 1o
BIIKPWJIM LUIAX 10 po3yMiHHsA mnpupoau Bcecsiry. Icaak HbroToH,
aHTTHChKUN (i3UK, MaTEMaTHUK 1 aCTPOHOM, HapOIUBCS B ciuHi 1643
poky. BiH cTaB BiqoMuM 3aBIsSKH CBOIM poOOTaM y TaKHX OOJACTSIX, SIK
MEXaHiKa, ONTHKA, MaTeMaTWKa Ta acTpoHoMis. HalOinpin BakimBa
Woro mpamns - «MareMaTW4yHi NPUHIMIN HaTypalbHOI dinocodiin
(Philosophie Naturalis Principia Mathematica), omy6iikoBana B 1687
porii.

Y upoMmy BenmukoMy TBOpi HBIOTOH BHCYHYB TpPH OCHOBHHX
3aKOHH pYyXY, fKi Bimomi sk HproToHiBchki 3akoHu. LI 3akoHU
BHU3HAUYaAIOTh, K 00 €KTH PYyXarOThCs, B3AaEMOJIIOTH MK 00010 Ta
pearyroTh Ha 30BHIIlIHI CHJIM. BOHU cTaqu OCHOBOIO Cy4acHOT MEXaHIKU
1 JIexaTb B OCHOBI 0ararbOX HAyKOBHUX JIOCSITHEHb 1 TEXHOJIOTTYHUX
po3pobok. [To-apyre, HpioTOH po3poOUB 3aKOH BCECBITHBOTO TSKIHHSA,
BIIOMMI sIK 3aKOH BCecBITHBOI rpaiTamii. el 3axkoH mosCHIOE, K 00 €KTHU MPUTIATYIOTh OJIMH
OJTHOT'O CHJIOIO TpaBiTallii, MpOMopLiifHO0 IXHIM Maci 1 BicTaHl Mk HUMU. Llelt 3aKOoH BCTaHOBUB
(¢yHIaMeHTaJIbHI IPUHIMIIN aCTPOHOMII Ta MPUBIB O PO3BUTKY cydacHOi acTpodizuku. HproToH
TaKOXX 3pOOMB BAKJIMBHUIM BHECOK B ONTHKY, JAOCHIJUKYIOUM PO3MOJLT KOJBOPIB Y CHEKTpPi O110T0
CBITJIa Ta po3poOuB mepury aucnepciiiny teopito. [lo6yaysas nepmmii QyHKIIOHYIOUNN TEIECKOI
Ta CIIPHUSB PO3BUTKY ONTUKHU K HAYKH.

Icaax HproTOH BBIB y HayKOBMM CBIT HU3KY (DyHIaMEHTAJbHUX KOHIIEMIIM Ta 3aKOHIB, K1
NONaTH HOBi ITHOMHM B PO3yMiHHA HpPHpPOMHM. Voro mpami CTaqy MiATPYHTAM s PO3BHTKY
cydacHO1 (hi3UKH Ta HAyKH 3arajioM.

Icaak HeroTon 6iorpadis ckopoueno Dovidka.biz.ua
URL.: https://dovidka.biz.ua/isaak-nyuton-biografiya-skorocheno

3no0yBau ocBiTu Isaac Newton: A Brief Biography

Newton was an English physicist and mathematician and the greatest scientist of his era. Isaac
Newton, one of the greatest scientists of all times, was born on 4 January 1643 in the little village in
Lincolnshire. His father was a prosperous farmer, who died three months before Newton was born.
His mother re~married and Newton was left in the care of his grandparents. In 1661, he went to
Cambridge University where he became interested in mathematics, optics, physics and astronomy.
In October 1665, a plague epidemic forced the university to close and Newton returned home. The


https://dovidka.biz.ua/isaak-nyuton-biografiya-skorocheno

two years he spent there were an extremely fruitful time during which he began to think about
gravity.

Newton was a difficult man, prone to depression and often involved in bitter arguments with
other scientists, but by the early 1700s he was the dominant figure in British and European science.
He died on 31 March 1727 and was buried in Westminster Abbey.

4. MOTHUBAIIISI OCBITHBOI AISIJIBHOCTI

Bukaagau ¢isukm i actponomii Icaak HproToH, anrmiiicbkuii Qi3uK i MaremMaTuk, 3poOuB
3HAaYHUI BHECOK y PO3BUTOK HAayKH, pO3POOMB Ta YHOpPMYyBaB Oarato Ba)JIMBUX KOHIICTLIN, SKi
JSTIIA B OCHOBY cy4acHOi ¢i3uku. JlaBaiite 00roBOpruMoO JAesKi 3 MOro HAMBAKIMBIIIMX JOCSTHEHb
Ta BIIKPHUTTIB:

3n00yBau ocBitu 1 3akonu pyxy: HaiiBimomimmmu nocsrHeHHsMH HproToHa € foro Tpu
3akoHu pyxy. llepmmii 3akon HpioToHa abo 3akoH iHepuii: 1€l 3aKOH CTBEPAXKY€E, L0 TLIO
3aJMIIUTBCA B CHOKOI a00 Oyae pyxaTucsi piBHOMIPHO 1 MPSAMOJNIHIMHO, SKIIO HA HHOTO HE JIi€
oJHa 30BHIIIHA cuia. [pyruii 3akoH HpioroHa a0o 3akOH B3a€MOJIi: 1€l 3aKOH BCTaHOBIIIOE
3B 130K MK CHJIOIO, MAacOIO Tijia i mpucKopeHHsM. Bin ¢opmymoerses piBHsHHAM F = ma, ne F —
CWla, m — Maca Tuia, a — NpUcKopeHHs. llel 3aKkOH TOSICHIOE, SKI 3MIHHM B IIBHJIKOCTI Tiia
BiOyBarOThCA 3a il CHII.

Tperiit 3akoH HproToHa ab0 3aKOH B3a€EMOJIIi: 3aKOH CTBEP/XKYE, 110 HAa KOXKHY JIII0 € piBHA
3a BETMYMHOIO, aJie MPOTHIICIKHO CIIPSMOBaHa MPOTHIIEKHA peakis. Lle BitomMo sk mpuHImI 1ii Ta
MPOTHIIT.

3100yBau ocBiTn 2 Cuna TsoKiHHS (3aKOH BcecBiTy): HpI0TOH chopmysroBaB 3aKOH BCECBITY,
BIIOMHII SIK 3aKOH BCECBITHBOTO TSKIHHS. 3TiIHO 3 LIUM 3aKOHOM, KOkeH 00’ekT y BcecBiTi
NPUTATYETHCS 10 KOXKHOTO 1HIIOTO 00’€KTa CHJIaMHM TPOMOPLHIHHUMH IXHIM MacaM 1 0OepHEHO
MPOMOPLIHHUMU KBajjpaTaM BijcTaHell Mixk HUMHU. Llei 3akoH omnucye pyx 1uianeT HaBkosio CoHI
Ta 1HIII aCTPOHOMIYHI SIBHIIA.

3n00yBau ocBiTu 3 Jludepenmianpue ta iHTErpanpHe YucieHHsA: HbIOTOH 3poOHB BeIHKUI
BHECOK B MaTeMaTHKYy, PO3poOHBIIK qU(EpeHIiaTbHe Ta IHTerpaibHe yucieHHs. L{i MmaTemarnuni
KOHIEMNIi1 cTany QyHAaMEHTOM JJs aHammizy (QI3UWYHUX SBUII 1 3a0€3MeYMId MOKIUBICTH TOYHOTO
OIUCY PYXY TLI.

Buknanau ¢izuku i actponomii [locsaraenns ta BigkpuTTs HploToHa CyTT€BO BITMHYJIM Ha
pO3BUTOK (i3MKKM 1 MaTeMaTHKH. BOHM € BaXJIMBOIW YaCTHHOIK KJIACH4HOI  (Pi3uKwH,
OCHOBOTOJIOKHUMHU JIJIS1 PO3YMIHHS MPUPOTHUX SBHUIIL.

Teopeyw knacuunoi ¢izuxku: icmopis eenuxozo euenozo Icaaka Hotomona. TCH,
Cuioanox 3 1+1

URL: https:/tsn.ua/video/video-novini/tvorec-klasichnoyi-fiziki-istoriya-velikogo-vchenogo-isaaka-
nyutona.html

5. BUBYUEHHSI HOBOI'O MATEPIAJTY

Bukiaagauy ¢isukun i acrpoHomii BracTuBicTh NpUTATYBaTH TiIa HE € BHKIIIOYHOIO
BJIACTHMBICTIO 3€MJIi, ajle € 3arajibHo0 Uil BCiX T y BceecBiti. Lle siBuille Ha3UBAETHCSI BCECBITHIM
TsOKiHHSAM. BceecBiTHe TsokiHHS nie Ha 3emito 1 Micsib, CoHIle 1 MaHEeTH, a TaKoX Ha pi3Hi
MpeIMeTH, TakKi SIK KHATH Ta 30IIUTH Ha BAIIOMY CTONi, Ta Ha JIIOJCH, SIKi MPUTATYIOTh OJWUH
OJTHOTO. 3aKOH BCECBITHBOT'O TSKIHHA (DOPMYIIOETHCS HACTYIHUM 4YMHOM: «/IBa Oyab-sfiki Tina
NPUTATYIOTHCS OJIHE 10 OJHOI0 3 CUJIO0, MOIYJIb SIKOI MPSIMO NMponopuiinuii 100yTKY ix Mac i
o0epHeHO NMPOoNOpUiiHNI KBaAPaTy BiACTaHI Mi’K HUMH». MaTeMaTH4HO 1€ 3aIIUCYEThCS TaK:

F=Gm;m,/r?

J€ mpl mp- Macd B3aEMOMIIOYMX Til, r - BiAcTaHb MiDK Tinamu, G - koedimieHT
MPOMOPLIHHOCTI, OAHAKOBUM ISl BCIX T Y HPHUPOJI 1 HA3MBAETHCA MOCTIMHOIO BCECBITHHOTO
TSOKIHHS, 200 TpaBITAIfHOT TOCTIHHO

G - rpasirariiifHa crasia, BOHa YACEIBHO JIOPIBHIOE CHJII TPABITAIMHOTO MPUTATAHHS TBOX Til
Macoro 1o 1 Kr, 110 3HaXOAAThCA Ha BiAcTaHl 1 M ofHe Bi IHIIOTO.

G=6,67 -10 MH - * /xr?

Cuita B3a€MHOTO TSDKIHHS TUT 3aBXK/IU CIIPSIMOBAHa B3/I0BXK MPSIMOI, 1110 CHOIYYaE I1i Tija

A YoMy npuTAraHHs Ti1a 10 3eMJll IOMITHE, a IPUTATaHHS MK ABOMa YUYHSIMHU B KaOiHeTI Hi?
(Yepes pizHy macy).


https://www.youtube.com/watch?v=llZAuk9xmM4
https://tsn.ua/video/video-novini/tvorec-klasichnoyi-fiziki-istoriya-velikogo-vchenogo-isaaka-nyutona.html
https://tsn.ua/video/video-novini/tvorec-klasichnoyi-fiziki-istoriya-velikogo-vchenogo-isaaka-nyutona.html

Cuiy, 3 1k010 3emJis1 NIPUTATYE 10 cede Oyab-siKe Tij10, HA3UBAKTh CHJIOK THAKIHHS.

Cuiia TSKIHHS — IPOSIB BCECBITHBOIO THAXKIHHSA.

Bio uozo 3anexcums cuna masxcinua?

Hocain IlizBicumMo 10 OAHOTO AMHAMOMETpPA BaXKOK, JO iHIIOro — nBa. [IpyxuHa Oinbiie
BUIOBXKUTHCS TaM, A¢ ABa. OTKe, CHjla TOKIHHS 3aJI€KUTh Bl Macu Tija.

[Toznaunmo Macy Tina OyKBOIO m; CTally, IO BH3HAYA€ThCS MMapaMEeTpaMy HAIIoi IUIaHETH,
OYKBOIO g, CUITY TSDKIHHS Frgy , TO CHIIA TSOKIHHS JJOPIBHIOE JOOYTKY MacH Tijla Ha BEJIMYHMHY g:

Frax=mg.

Hus 3emii g= 9,8 H/m.

AJle TIpUTSTaHHS ICHYe HE JIMIIE MK 3eMJelo 1 TijlaMH, Kl pO3MIIIYIOTbCS Ha Hiid abo
no6mm3y Hei. [lputaranas 3 6oky Micsus cnpuunHIOe Ha 3eMili NPUILUIMBU 1 BIAIUIMBU BOM,
BEJIMYE3HI MaCH SIKOT IITHIMAIOTHCSl B OK€aHax 1 MOpsX ABIYi 3a 00y Ha BUCOTY KiIbKa METPIB.

A uu 3anescums cuna maxcinHs 610 macu camoi 3emuai?

3BuyaitHo 3anexuTh. Hanmpukinan, Ha Micslli cuiia IpuTIranHs y 6 pa3iB MeHIIa.

A AKul HAnPAM Ma€e CUNa MANHCIHHA?

Hocain 1 ko B3aTH BUCOK a00 SKM-HEOYAh MpeaIMeT MiIBICHTH HAa HUTII, TO MO0AYHUMO,
0 HUTKA 3aBXAH OyJe HampsMiIeHa BHU3 10 3emii. BukoHaBmmM I1eil IOCHiJ Y BCIX TOYKax
IJIAaHEeTH, BYCHI MEPEKOHATIUCS, 1110 CUJIA TSDKIHHS HampsiMIIeHa 10 11 IeHTpa.

Hocuaix 2 TToctaBumo TiJIo Ha OMOPY. YHACIIOK B3aEMOJIIT 1eOPMY€EThCS HE JIUIIE OIopa, a
i came TijoO, sSiKe HMpUTATYeThCs 3emiero. JledhopMmoBaHe TiIO THCHE Ha OMOPY i3 CUJIONO, SIKY
Ha3MBalOTh Barolo Tijia.

Bara Tila — me cumia, 3 SIKOI TiJI0 BHACHIIOK NPUTSATaHHs 10 3eMJi i€ Ha
TOPU30HTAJIbHY ONOpPY 200 miABic.

Sxmo omopa abo miABIC 13 TUIOM mepedyBalOTh Yy CTaHI CHOKOK a0 pyxaroThCs
MPSIMOJTIHIHHO 1 pIBHOMIPHO, TO Bara TiJia IOPIBHIOE CHJIl TSOKIHHS 1 BU3BHAYAETHCS 32 (HOPMYIIOI0:

P=gm,

ne P — Bara Tina, g=9,8 H/kr, m — maca Tina.

[TounHaroum 3 yacy, KOJIM KOCMIYHA pakeTa BUBeJa Ha OpOITy MEepIINi MITYyYHUN CYIMYTHHK
3emii, modYanmacs epa OCBOEHHS JIIOJUHOIO KOCMIYHOTO TPOCTOPY. MM Yacto dYyemo, IO
KOCMOHABTH IIiJl Yac MOJbOTY MepeOyBaloTh B OCOOJIMBOMY CTaHI SIKUH HA3UBAIOTh HE8A2OMICHIO.
Lo ye 3a cman?

HeBaromicts — e cran Tijna, 3a IKOro Tijio He i€ Ha onopy 4M miasic. To0To Bara Tija
JAOPiBHIOE HYJIIO.

Yu mooicna 1oz2o cnocmepicamu na 3emui?

Ha 3emsi HeMOXIHMBO JOCATTH MOBHOI HeBaromocTi. OpjHak, ICHYIOTh CIIOCOOH, SIKi
JI03BOJISIIOTH CTBOPUTH YMOBH, OJTU3bKI 10 HEBArOMOCTI.

OpauH 13 TakuX CHOCOOIB - BUKOPHCTaHHS JiTaka-rpaBiTaliiiHoro cumynstopa. Lled mitak
BUKOHYE TIONBOTH TO KPHUBIH, IO JO3BOJSE CTBOPUTH YMOBH, KOJH TSOKIHHS 3MEHIIYETHCS 10
MIHIMYyMY. Y TaKMX YMOBaxX MOYKHa CTBOPUTH €(PEKT HEBArOMOCTI.

lle onun cmocid - BHUKOpUCTaHHS TinepOonoiny. ['imep6onoin - 1e KOHCTpyKUis y (opmi
JBOX 3NMUTHX KOHYCIB. [Ipn o6epranHi rinep6010iJa CTBOPIOETHCS €PEKT HEBArOMOCTI.

Hocain 3 IligBicuMO BaKOK A0 AMHAMOMETpa i BiamycTuMmo Ifo cuctemy. Il{o mokasye
JUHAMOMETp MiJa Yac maaiHasg? Mwu 0auumo, 110 Moka3u piBHI Hyat0. OTe B Yac MaaiHHS TUIO
nepeOyBae B CTaHi HEBArOMOCTi.

Bukiaagauka ino3zemuoi MoBu: Bimosial Ha 3aMTaHHsA aHITIHCHKOIO:

a) What is the force of gravity?

Ll]o maxke cuna msoicinus?

The force of gravity is a fundamental force that affects all bodies in our universe.

Cuna TsDKIHHA € QyHJaMEHTaIbHOIO CHIIONO, sIKa BIUIMBAE Ha BCl TL1a B HaroMy BceecBiTi.

b) How does the mass of an object affect its weight?

Ak maca npeomema eniusae na tiozo eazy?

The reason is very simple - the greater the mass of the object, the greater its weight. This is
due to the fact that the force of attraction of the earth to the object depends on the mass of the latter.
And the greater the mass, the greater the force of attraction.



[TpuunHa nyxe mpocra - yuM OLIbIlIa Maca MpeaMeTa, TUM Oinbinoro Oyzae ioro Bara. Lle
MOB'I3aHO 3 TUM, 10 CHJIa PUTATAHHS 3eMJI1 10 MPEAMETa 3aI€KUTh Bl MacH OCTaHHbOTO. | yum
OinpIIIa Maca, TUM OUTBIION0 OyJie cujla MPUTATAHHS.

¢) Who formulated the law of universal gravitation?

Xmo cghopmynioeas 3axon 6cec8immuboe0 mAHCIHHA?

The law of universal gravitation, which was formulated by the outstanding English physicist
and mathematician Isaac Newton.

3aKOH BCECBITHBOTO TsDKIHHS, OyB c(hOopMysIbOBaHMI BUIAATHUM aHTJIIHCBKUM (Pi3UKOM Ta
MaremaTukoM Icaakom HeroToHOM.

d) What is free fall, and how does it relate to gravity?

Ll]o maxe 6inbHe nadinHs i IK BOHO NOB sI3aHe 3 2pasimayicro?

Free fall is a physical process that occurs when a body moves under the influence of gravity
without any resistance or influence from other forces.

BinbHe maginHs - ne Gi3uyHU mpolec, SKUH BiIOYyBA€ThCS, KOJIU TIJIO PYXa€ThCs Mif JI€0
CHJIU TSDKIHHS 03 Oy/ib-SKOT0 onopy ado BIUIMBY iHIIUX CHIL

e) What is the difference between mass and weight?

Axa piznuys midc macoro ma 6azoro?

Mass and weight are two concepts that are often used in physics to describe physical objects.
Although these terms are often used interchangeably, they actually have different meanings.

Mass is a measure of the amount of matter contained in an object. It is measured in kilograms
(kg) and is constant for a given object.

Weight is the force of attraction that the Earth's gravity exerts on an object. Weight is
measured in newtons (N). Maca Ta Bara - 1ie JBa MOHSTTS, SIKi 4aCTO BUKOPUCTOBYIOTHCS B (hi3HIIi
g onucy ¢izuyHux 00'ekTiB. Hespakaroum Ha Te, 1O 11 TEPMIHU YAaCTO BUKOPUCTOBYIOTHCS SIK
CHHOHIMH, BOHM HACHpaBii MarOTh Pi3HI 3Ha4YeHHA. Maca - 1e Mipa KUIBKOCTI PEYOBHHH, SKa
MicTUThCS B 00'ekTi. BoHa BUMIpIO€ThCS B Kijtorpamax (KT) 1 € IOCTIHHOKO /IS JaHOTO 00'€KTa.

Bara - me cuia mpuTsATaHHS, Ky CWJIA TSDKIHHS 3emiri Jlie Ha 00'exT. Bara BuMiproeTbes B
HproToHax (H).

f) How does the force of gravity vary on different celestial bodies, such as the Moon and other
planets?

AK 3MIHIOEMbCA cuna MAXNCIHHA HA pPI3HUX HebecHux minax, makux Ak Micays ma inwi
nianemu?

The force of gravity on various celestial bodies, such as the Moon and other planets, depends
on the mass of these objects and the distance to them. According to Newton's law of universal
gravitation, the force of gravity is proportional to the mass of the object and inversely proportional
to the square of the distance to it.

So, for example, the force of gravity on the Moon will be much less than on the Earth,
because the Moon has less mass. According to calculations, the gravity on the moon is only about
1/6 of the gravity on Earth. This means that objects on the Moon will weigh much less than on
Earth.

The gravitational force on other planets will also vary depending on their mass and distance
from them. For example, on the planet Jupiter, which has a much larger mass, the gravitational
force will be much stronger than on Earth. Therefore, objects on Jupiter will weigh much more than
on Earth.

Cuina TSOKIHHS Ha pI3HUX HEOECHUX TUIaxX, TaKUX K MICSIb Ta 1HII TJIAHETH, 3AJICKUTH BiJl
MacH IIUX 00'€KTIB Ta BiJICTaHI JO HUX. 3TIAHO 3 3aKOHOM BCECBITHHOTO TshKiHHS HbioTOHa, cuia
TSOKIHHS TIPOTIOpITiitHa Maci 00'ekTa Ta 00epHEHO MPOIOPIIiitHa KBaipaTy BiACTaH1 10 HHOTO.

Tak, Hanpukian, cuia THKiHHA Ha Micsii Oyae 3Ha4YHO MEHIIOK, HK Ha 3eMIli, OCKUIBKH
Micsup Mae MEHITy Macy. 3a po3paxyHKaMu, cujia TSDKIHHS Ha Micsilll CTAaHOBUTS JIMILE TPUOIU3HO
1/6 cunm tsokinHsa Ha 3emii. Lle o3Hauae, mo o0'exktu Ha Micsii OyayTh BaXXHTH 3HAYHO MEHIIIE,
HDK Ha 3eMJIl.

Cuna TsOKIHHS Ha IHIIMX TUTAaHETaX TaKoXK OyJe BapiroBaTUCS 3alie)KHO BiA IX Macu Ta
BiJicTaHl 10 HUX. Hanmpukmnan, Ha rutaneri FOmiTep, ska Mae 3HayHO OLIBLIY Macy, CHJIAa TSDKIHHA



Oyzne 3HAYHO CHJIBbHIIOIO, HDX Ha 3emii. Tomy o0'ektn Ha IOmitepi OyayTh BaXMTH 3HAYHO
OlblIe, HIXK Ha 3eMIJIi.
6. IPAKTUYHE 3AKPIIIJIEHHS HOBOI'O MATEPIAJTY
6.1 BAKOHAHHS BITPAB HA AHIJITMCBHKINA MOBI

Buknanauka anriiiicbkoi moBu: Correct terms: Choose the correct terms to describe the
different aspects of gravity URL.: https://learningapps.org/watch?v=pe31pvwy223

The force that attracts two objects with mass towards each other is called

The strength of gravity depends on the of the objects and the between them.

On Earth, the acceleration due to gravity is approximately meters per second squared.

Make up sentences (learning apps):

CrpoOyiiTe ckiacTu pedeHHs, BAKOPUCTOBYIOUH CJIOBa Ta ¢paszu 3 Temu. Hampukia:

The force of gravity is what keeps us grounded on Earth.

URL.: https://learningapps.org/watch?v=pz044gznn23

The mass of an object determines how much it weighs.

URL.: https://learningapps.org/watch?v=p1gs60ejc23

Sir Isaac Newton formulated the law of universal gravitation.

URL.: https://learningapps.org/watch?v=po9vwdwpa23

6.2 PO3B’SI3YBAHHS 3A/1AY 3 ®I3UKHU

Buxnanau d¢izukm i acrponomii: 3HaiifiTe cuily TpaBiTAlIHHOTO MPUTATAHHA MIX JBOMA

titamu Macamu 40 kr 1 80 Kr, SKI0 BOHU 3HAXOAAThCs Ha BijgcTaHi 0,5 M.

Hano: Po3p’s13anHs

my = 40 kr F=Gm;m,/r®

m; = 80 kr Fp=6,67-10™ - 40 - 80/0,5=2,7-10" H

r=0,5Mm

G =6,67-10""" H-m?/kr? TakuM 4YHHOM, CHJIa TpPaBITAllIfHOTO MPUTATAHHS BUSBUIIACS
Fp-? Mi3€pHOIO0 3-3a MaJIMX Mac Til

6.3 IUCKYCIS: IK CUJIA TSKIHHS BINIMBAE HA HAII MOBCSKIEHHUN JOCBII
TA SIK MU MOKEMO BUKOPUCTOBYBATHU 111 3BHAHHS Y PEAJIBHOMY KUTTI

Jlooamxosa ingpopmayis 0nst OUCKycii:

Ll]o maxe epasimayin ma sik éona npayioe. 24 kanan URL: https://24tv.ua/tech/shho-take-

gravitatsiya-yak-vona-pratsyuye n1961136

L]o 3 namu cmanemocs, akwo 3nukne epasimayis. BBC NEWS Ykpaina URL:
https.//www.bbc.com/ukrainian/vert-earth-41228407

Bukiagauka anraiiicbkoi moBu: Discussion on the Influence of Gravity on Our Everyday
Experience and How We Can Apply This Knowledge in Real Life:

OOroBopeHHs BIUTMBY TpaBiTallii Ha HAIl TOBCSKICHHUM JIOCBIJ 1 MOKJIMBOCTI  3aCTOCYBaHHS
IUX 3HAHBb B pCaJIbHOMY SKUTTI:

Participant 1: Gravity is such a fundamental force in our lives. It affects everything we do,
from keeping us grounded to making objects fall. It's amazing how much it influences our daily
experiences.

Yuacnuk 1: Cuna TsDKiHHA € QyHAaMEeHTalIbHO CUIIOr0 Hamioro xutts. Lle BmiuBae Ha Bee,
[0 MA pOOMMO - BiJ yTpUMaHHS Hac Ha 3eMJi A0 MafiHHSA npeaMeTiB. J[MBHO, HACKIIBKU 1€
BIIJIMBA€ Ha HAIl HIO)IGHHI/II\/'I I[OCBiI[.

Participant 2: Absolutely! Without gravity, our world would be entirely different. Just think
about how it affects our movements and the way objects behave. But how do you think we can use
our understanding of gravity in practical situations?

Yuacnuk 2: besymosHo! be3 rpasitanii Ham cBiT O0yB Ou 30BciM iHmUM. [logymaiite mpo e,
SK 1I€ BIIJINBA€ HA HaIll pyxu, npeamMceTu. ﬂK, Ha Ballly IyMKY, MU MOKCMO BUKOPHUCTOBYBATHU HAIIIC
PO3yMIHHS IpaBiTallii B MPAaKTUYHUX CUTYaIIsX?

Participant 3: Well, one practical application is in transportation. Our knowledge of gravity
has allowed us to design vehicles like cars, trains, and airplanes that work with or against gravity to
move us efficiently from one place to another. It's also crucial for designing infrastructure like

bridges and tunnels to ensure they can support their own weight and the weight of whatever is on or
in them.
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Yuacauk 3: Hy, ofHe npakTU4He 3acTOCYBaHHA B TpaHcnopTi. Harmi 3HaHHS mpo TpaBiTaiito
JO3BOJIMJIM HaM PO3pOOUTH TPAHCIOPTHI 3aco0M, Taki SIK aBTOMOOLTI, MOTATH Ta JITaKH, SKi
MPaLIOIOTh 13 rpaBiTariero ado mpotu Hel, mo0 ePeKTUBHO MepeMillyBaTh HAC 3 OJHOTO MICIS B
iHme. Ile TakoX BaXMBO MJisi NMPOEKTYBaHHS IH(PPACTPYKTypH, SK-OT MOCTIB 1 TYyHENIB, 1100
IIEPEKOHATHUCS, 1110 BOHU MOKYTh BUTPUMATH BJIACHY Bary Ta Bary BChOTO, 1110 Ha HUX a00 B HUX.

Participant 1: That's a great point. And speaking of infrastructure, even buildings are
designed with gravity in mind. Architects and engineers use their knowledge of gravity to ensure
that structures can withstand its force. It's essential for the safety and stability of buildings.

Yyacauk 1: Lle uynoBa qymMka. A SKIIO TOBOPUTH MPO iHGPACTPYKTYPY, TO HABITH OymiBIIi
MPOEKTYIOTHCS 3 YPaxXyBaHHAM CHJIM TSOKIHHA. APXITEKTOpU Ta 1HXEHEPH BHUKOPHUCTOBYIOTH CBOL
3HaHHS TPO TpaBiTalilo, MO0 TrapaHTyBaTH, IO KOHCTPYKLII MOXYTh MpOTHCTOSTH ii cuii. Lle
BKJIMBO JJI O€3MEKHU Ta CTIHKOCTI Oy/IiBEIIb.

Participant 4: Gravity is also critical in sports and recreation. Think about how we use the
concept of gravity in activities like skiing, rock climbing, or even amusement park rides. It adds an
element of excitement and challenge to these experiences.

YuacHuk 4: ['paBitamis TakoX Mae BUpIIIAJbHE 3HAYEHHS Yy CHOPTI Ta BIAMOYUHKY.
[Toxymaiite mpo Te, Ik MU BUKOPHCTOBYEMO KOHIIEMIIIIO I'PaBiTallii B TAKUX 3aX0J1aX, K KaTaHHS Ha
JIMIKax, CKeJlena3inasa abo anaKI_liOHI/I B IIApKy poO3Bar. I_[e Aoda€ CJICMCHT XBUJIFOBAHHS Ta BUKIIUKY
UM BPAKCHHAM.

Participant 2: True, and it affects our health too. Maintaining a healthy lifestyle often
involves understanding the effects of gravity on our bodies. Regular exercise, posture, and balance
are all influenced by the force of gravity.

Yuacuuk 2: [lpaBma, i e TakoX BIUIMBaE Ha Hamie 370poB’s. [linTpumaHHS 310pOBOTO
crocoOy JKUTTS 4acTo mependavae po3yMiHHs BILUIMBY CUIIM TSKIHHA Ha Hamie Tino. Ha perynsphi
¢bi3u4HI BIpaBH, MOCTaBy Ta PIBHOBArY BIUIMBAE CHJIA TSKIHHS.

Participant 3: Another interesting application is space exploration. Our understanding of
gravity is essential for launching spacecraft and ensuring they can navigate through the solar
system. We need to account for gravitational forces from planets and other celestial bodies.

Yyacauk 3: llle oxgne mikaBe 3actocyBaHHS — jgociimpkeHHs Kocmocy. Hame po3yminas
rpaBiTalii Mae Ba)IMBE 3HAYCHHS JUIS 3allyCKy KOCMIYHMX KOpaOmiB 1 3a0e3MedyeHHs IXHbOI
Hasiraiii CoHsuHoro cucreMoro. Ham moTpiGHO BpaxoByBaTH CHJIM TSDKIHHS BiJ] IUIAHET Ta 1HIIUX
HEOECHUX TiJI.

Participant 1: I've also heard that some medical treatments use the concept of gravity, like
dialysis machines that use it to filter blood. It's fascinating how a force as simple as gravity can
have such a wide range of applications in science and technology.

YuyacHuk 1: S Takox uyyB, 110 A€AKI MEIUYHI IPOLETYPH BUKOPHUCTOBYIOTh KOHIIETILIIO CHIIN
TSDKIHHS, HAPUKJIaJ anaparty Uil Jiani3y, Kl BAKOPUCTOBYIOTS ii Juis (inbTparii kposi. JIUBHO, 5K
Taka MpocTa CHja, K IpaBiTallis, MOXKE MaTH TaKMH MIMPOKUN CIEKTP 3aCTOCYBaHb Yy Haylli Ta
TEXHIII].

Participant 4: In a more mundane but essential context, understanding gravity helps us with
day-to-day tasks like cooking. Knowing how gravity affects the distribution of heat and fluids in
pots and pans is crucial for preparing food efficiently.

YuacHuk 4: Y OUIbII NOBCIKACHHOMY, ajleé BAKJIMBOMY KOHTEKCTI PO3YMIHHS CUJIN TSKIHHS
aornomMara€ HaM BHKOHYBATU 6y,[[eHHi 3aBaHH, SAK-OT IMPUTOTYBAHHSA Txi. 3HaHHS TOro, sAK CHia
TSOKIHHS BIUTMBA€ Ha PO3IMOAUT TEIUIa Ta PIAUHU B KACTPYNSAX 1 CKOBOpIAKAaX, Ma€ BUPIMIATbHE
3Ha4YeHHs JJ1s1 €(EeKTUBHOTO MPUTOTYBAHHS TXKI.

Participant 2: Overall, it's clear that gravity is a fundamental force that shapes our lives in so
many ways. It's not just a scientific concept; it's an integral part of our daily experiences and
something we can use to improve the quality of our lives in various fields.

YuacHuk 2: 3araiom O4YCBHUIHO, IITIO CHUJIa TSDKIHHS € (I)YHIIaMCHTaHLHOIO CHJIOHO, sdKa oararo
B YOMY BIUIMBA€ Ha Hamie XUTTSA. Lle He mpocTo HaykoBa KOHIIEMIIisS; 1€ HEBiJ €MHA YacTHHA
HaIoro mioa€HHOI' O JIOCBi,[[y 1 TC, IO MU MOKCEMO BHKOPHCTOBYBATHU IJId IMOKPAILICHHSI SIKOCT1
HAIIIOTO KUTTS B Pi3HUX cepax.




Participant 3: So, whether it's in engineering, transportation, sports, health, or even cooking,
our knowledge of gravity plays a significant role in making our lives better and more convenient.
It's a reminder of how science and our understanding of natural phenomena can directly impact our
everyday existence.

Yyacauk 3: OTxe, y TeXHilli, TPaHCIIOPTI, CIIOPTi, 310pOB’1 Y1 HABIThH KyJIiHAPil HAIIl 3HAHHS
PO TpaBiTallii0 BiIIrParOTh 3HAYHY POJIb Y TOMY, III00 3pOOHUTH HAIIE KUTTS KPALTUM 1 3pYUHIIIHM.
Ile HaragyBaHHs PO Te, SIK HayKa Ta HAlle PO3YMIHHS MPHUPOJHUX SBHUII MOXYTh 0€3M0CEpEeTHBO
BIINIMBATHU HA HAIIC ITIOBCAKIACHHE iCHYBaHH}I.

7. MIABEAEHHSA NIJICYMKIB. 3AKPIIIJIEHHS, Y3ATAJIBHEHHSI TA
CUCTEMATU3AIIISA HOBUX 3HAHDb

Buxnanau ¢gizuku i acrpoHomii:

e JSlka cuia CIpUYMHIOE MPUILIMBY 1 BIATUIMBH B MOPSX 1 OKeaHaX Ha 3eMiIi?

e € nBi omHaKoBi Kymi. O/1Ha 3 HUX JIGKHUTH Ha Oepe3i OKeaHy, a Ipyra — Ha BEPILINHI TOPH.
Ha sixy 3 HUX Ji€ OibIa cuiia TSHKIHHS?

e 3a JKMX YMOB TiJIO IepeOyBa€e B CTaHi HEBaroMocCTi?

Bukiagauka anriaiicbkoi moBu: Say if the following statements are true or false

- Gravity is the force of attraction between objects. (true)

- The force of gravity is measured in kilograms. (false)

- The bigger the mass of an object the bigger the force of gravity. (true)

- The Sun has a very large mass, so it exerts a large pull of gravity on everything in the solar
system. (true)

- The force of gravity acts only on the Earth. (false)

- The sun's gravity holds the planets in an orbit around them. (true)

- The planets do not fall towards the Sun because they are moving sideway at high speed.
(true)

8. IOMAIIIHE 3ABJIAHHS

Hanmcatin KOpOTKHI TEKCT aHTIIIHCHKOI MOBOIO IPO BAXIIMBICTh PO3YMIHHS CHIIM TSDKIHHS
Ta BHecKy Icaaka HploToHa y ¢i3uKy.

Our lesson is over. Thank you very much for your attention and work.

OmnpauroBatu naparpadu 17-18 c. 60-69 ta po3s’s3atu 3agauy 187 c, 70.
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IpumiTka: npezenmayis 00 MemoouuHoi po3pooKu iHMe2po8aHo2o YpoKy 3 npeomemie « Pizuxka i
acmponomisny, «Aneniiicoka moea» na memy: «Ilcaax Hotomon. Cuna maxcinuay (Ana [anuniscovka,
suxnaoauxka npeomema «Awneniticoka mosay, Cepeiti Hecmepuyk, suxnadau npeomema « Dizuxa i
acmponominy 1 0108UHCbK020 8UW020 NPOGheCilino20 YuunuwWa HepyOHUx mMexHoN02i) — 6
eNEeKMPOHHUX O00AMKAX.



