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3anpouwyemo Tebe y 3axonnmBui CBIT ¢i3nkm Ta Ximii! 3i CTOPiIHOK Lboro
nigpyyHUKa TM noyepnHew 6arato KOPUCHOrO NPO HaBKOMMLIHIN CBIT. T He
NPOCTO 3aCBOILW HOBI 3HaHHA 3 Gi3UKNM Ta XiMil, a N HABUMLLICA BUKOPUCTOBYBaA-
T iX y no6yTi.

Y NigpyyHnKyY TW NPOYMTAEW NPO NeBHi MexaHismn. Came BOHM noner-
WYOTb Halwe noBcAKAeHHe XuTTA. Cepen HaMNPOCTIWMX — BaxKifb, Koneco
i BiCb, FBMHT, KNMH i WKiB. IHbopMauia npo Te, 3a AKMMKN 3aKOHaMK BOHU Npa-
LIIOI0Tb, flOMOMOXKe TObi 3p03yMiTh, YoMy fiesiKi 06'eKTI pyxaTu Nerko, a fo iH-
wnx Tpeba goknacty Ginbwe 3ycunb. T 3Hangew BiANOBiAb Ha 3anUTaHHS,
YOMY BaXkKi MpeAMeTn KOTUTK MPOCTIlle, HiX Nerki. A TakoX Ai3Haewca, un
M€ 3HaYeHHA NOBEPXHA, NO AKIN NpegMeTn KOTATbCA.

Ha ypokax Tn JoBiJa€Lwca Nnpo Te, 3 YOro CKafaEeTbCA NOBIiTPA, 0O3HaKo-
MULLCA 3 BNAaCTUBOCTAMMN Pi3HKX rasiB, iX BAKOpPUCTaHHAM. Pazom mu npoBege-
MO LiKkaBi gocnign. BoHn LonoMoxXyTb 3p03ymiTi HayKoBi dakTu. Tn nobaumw,
wo ¢i3mKa Ta Ximia — 3axonnmBsi n NisHaBabHi HayKMW.

MpuknagHi STEM-3aBgaHHA (CTEM-3aBaaHHA) BigKpuioTb ansa Tebe HayKy
No-HOBOMY. BUKOHYM X pa3oMm i3 JOPOCINMM Y MO3aypOUHMiA Yac.

CnopgiBaemocs, HaBYaHHA anA Tebe byae nerkum i npnemHmm! 30006yTi
3HaHHA TV 3MOXeL 3aCTOCYBaTU Y NOBCAKAEHHOMY MUTTi.

Baxaemo ycnixis!

3opieHTyBaTNCA Y NigPYYHNKY TO6i JONOMOXKYTb YMOBHI MO3HaUYKMU:

ot

KOHCNEeKT BUKOHaM nogymanm LikaBi BUCHOBKN MONPaKTUKYMN

YUHA pocnia Ta gam dakTun HayKy pa3om
(Hanuwn BignoBigb i3 gopocnumu
B 30LUMTI)
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BeTyn ODizvika Ta Ximif y XKWUTTi Nl0AUHN

BcTyn

DI3UKA Ta XIMIA Y ERUTTI NIOAVHU

o Take ¢i3nka? CnoBo «dpi3nka» NOXOAUTb Bif rpeubkoro cnosa. BoHo
0O3HayvaE «Mi3HaHHA NPUPOAN». Konn yyew 1oro, MoXKeL yAaBUTW, HanpuKnag,
npodecopa abo BueHoro. BiH po3pobnsae cknagHi opmynu 4n NpoBOAUTL A0-
cnigm Ta eKCcnepuMeHTN.

disnka — Ue oaHa 3 HayK, AKa BMBYa€ npupoay. BoHa gocnigxye cBir,
y AKOMY MW »XMBEMO, ABNLLA, O B HbOMY BifiOyBaloTbCsA, BiAKPNBAE 3aKo-
HW, AKUM NigKopIoTbCA Ui ABnwa. flonoBHe 3aBaaHHA Qi3MKM — nisHaTN
npasuaa NpupoAun, BNaCcTUBOCTI Pi3HMX PEeYOBUH i BUKOPUCTOBYBATH iX Y
noGyTi Ta TexHiui.

Di3nka — HenpocTa, ane JyXe LikaBa Hayka. BoHa oxonnioe 6arato rany-
3el. Lle enekTpuKa, acTPOHOMiIA, PyX, XBUAi, 3BYK i CBIT/O.

Yomy BaxknmBa ¢i3nka? bo BOHa NOACHIOE, AK ynawTOBaHUN HAaBKOMMLU-
Hil cBiT. Mukona KonepHuK Biakpus, Wwo 3emna obeptaeTbca HaBkono CoHUA.
laninen NnpoaeMOHCTPYBaB, WO BaXKi NpegMeTy NafaloTb WBUALLE, HiX NerkKi.
Icaak HblOTOH BifKpVIB TPU 3aKOHW PYXY 1 NOACHUB, AK B3aEMOZIOTb Pi3Hi TiNna
Mix co6010 Nif Yac pyxy 1 Kkonu nepebyBatoTb Y CTaHi CMOKOIO.

3HaHHA 3 Pi3MKM LWMPOKO BUKOPUCTOBYIOTb B YCiX rany3ax XutTa noguHu. ba-
raTo Cy4yacHMX TEXHOMOTIi 3aCHOBaHi Ha HAayYKOBUX i3NYHUX BigKPUTTAX. 3aBAA-
KM 3aCTOCYBaHHIO 3aKOHIB Lli€l HAYKM MOKHA LLIBUAKO JiCTaTUCA [0 iHWOT YaCTUHW
3emni. 3HaHHA 3 Gi3VKM ANV NIOAVHI 3MOrY 3ariAHYTU B Hapa HaLLOl NIaHEeTH.
BigKpunTTA HOBMX HEOECHUX TiN i 3anNyCK CynyTHUKIB Y KOCMOC BiiOYyBa€ETbCA TaKOXK
3aBAAKN BUBYEHHIO Qi3MKM.

IHXXeHepy BUKOPUCTOBYIOTb L0 HayKy [/ MPOEKTYBAHHSA NiTakiB, aBTOMOOGiI-
niB, 6yAVHKIB Ta eNeKTPOHIKM, HaNPUKNag, KOMM'loTepiB i MOGINbHUX TenedoHiB.
Bakko ysaBUTU Hawe XUTTa 6e3 eneKTpUUYHNX NPUCTPOIB. Lie XONoannbHUK, KOH-
AVLiOHep, MiKPOXBUNbOBa Miy TOLWO. YCi BOHU BUrOTOB/EHI 3 BUKOPUCTaHHAM &i-
3MYHMX 3aKOHIB i NpoueciB.

Di3nKa BNAMHYNA TakoXK Ha PO3BUTOK MeAULMHN, MPOMUCNOBOCTI, CiNb-
CbKOro rocrnofgapcraa ToLo.

3 Gi3nYHUMKM ABULLAMN MU CTUKAEMOCA LWOAHA. Y1 3HAELW TN, WO TaKe KOH-
BeKuia? KoHBeKLia — uUe npouec nepepadi Tenna yepes pignHy abo ras Big
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BMCOKOI TemnepaTypu OO HW3bKOI. KoHBek-
LifA Bigirpae BaXxknnBy posb y NOBCAKAEHHOMY
XuTTi. MNMpy KNN'ATIHHI X0onoAHa BOAA BHU3Y
HarpiBaeTbCA Bif, eHepril NanbHMKa i BXe ra-
pAYolo NiginMaeTbcA Bropy. XonogHa Boaa Ha-
TOMICTb CMPAMOBYETbCA BHU3. BOHa 3amiHAE
rapady. Takum yMHOM BigOyBa€eTbCA KPYroBum
PyXx.

Y CNeKOTHWI MIiTHIM AeHb MNOCTIMHO npa-
LIol0Tb  KOHAMUiIOHepW. BoHM  BunyckawTb
XonofHe nosiTpa. BoHO Baxue Tennoro, oTxe,
OMyCKaeTbCA BHU3. Tenne nosiTpA NiginMaeTb-
ca Bropy. Vloro BTarye koHauuioHep. Y pesysb-
TaTi KIMHaTa OXONOAXYETbCA.

MNorosopimo npo BunaposyBaHHA. OgnH
3 HaMbINbLW NOWNPEHUX NPUKNIAAiB BUNapo-
BYBaHHA — CYLWIiHHA odAry nig coHuyem. Konwu
BOJIOTMI OJAr BUBILWYIOTb HA COHLE, BiH Ha-
rpiBaeTbcA. TaknmM YMHOM YaCTUHKM BOAW 3
TKaHVHW BUNapOBYIOTbCA.

e oanH npuknap — rapAava npacka Bu-
NapoBYy€E MOJeKysi BOAW 3 BOJIOrOro ofAry.
Lle nonomarae fobpe Bunpacysatu Noro.

CywiHHA ogAary nig coHuem

BOAa
HarpiBa€eTbcA Ta
ininmaeTbca
Bropy
BOAA
OCTUra€e Ta
CNPAMOBYETbCA|

BHU3

KoHBekKLUiA
y KNMNAAYin BOgi

KoHBeKLUia NoBiTpA B KiMHaTi
nig yac poboTn KOHAMLioHepa

pacyBaHHA ogAry
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Betyn Di3nKa Ta XiMifa Y KUTTi TI0AUHN

» Ak coxHe moKkpa nignora? Kyam 3HnKae Boga? Hacnpasgi Boga BMnapo-
BYETbCA i NOBHICTIO BUCUXAE.

Cnpobyn pictaT Kybukn nbogy AnA Hanois
i3 MOPO3USbHOI KaMepn. Yepes aeAaknin 4yac BOHU
pO3TaHyTb i NepeTBOPATLCA Ha pignHy. Jlig 3miHI0€
CBIill CTaH i3 TBepAOro Ha pigkui. Lle BigbyBaeTbca
yepes BULY, HiIXX Yy MOPO3W/bHIN Kamepi, Temne-
patypy. Y Tenni nig TaHe, i KybrKkun 3miHow0Tb hop-
My. Y BogoMax CrneKOoTHOro fliTa nepecmnxae BoAa.
BoHa nonoBHIOETbCA TiNbKKM Nicna gowy. Lle Takox
npuKnag BMnapoByBaHHA.

LLle ogHe disnuHe asue — aepopmauis. [i mu
Mokpa nignora CrnocTepiraemMo nif Yyac HapizaHHA NpoAaykTis. LLlo6
Hapi3aTu, Hanpuknag, GpPyKTn 1 OBOYi Ha ApPiOHi
WMaTouKKM, NoTpibHo pgoknactu 3ycunb. Mig yac
poO3pi3aHHA MW PO3AINAEMO iX HAa OKpPeMi YaCTUHN.
Lli yaCTHM BULWITOBXYIOTbCA Yy MPOTUNEKHUX Ha-
npAmkax. Mpuknagom gedopmauii € TaKOX KyBaH-
HA MeTanis.

3HaHHA 3 $i3MKNM 3aCTOCOBYIOTb B aBiabyayBaH-
Hi, e BUKOpPUCTOBYIOTb cnnasu. Lle cymiw aBox abo
KiNbKOX MeTanis. X NOEAHYIOTb A8 OTPUMAHHA HO-
BMX HeoOXxiHMX BnacTMBocTel. Hanpuknag, titaH
Ta iHWIi antoMiHi€BI CnnaBM MaloTb BUCOKY MILHICTb,

TaHeHHA
KybuKiB nbogy

: HapizaHHs ¢pyKTiB
BricuxaHHs Bogoim
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fob6pe BUTPUMYIOTb TUCK i 3aNMLLATbCA AOCTAaTHLO
Nnerknumun.

Pioke Muno — opuH 3 HalHeoOXiaHIWWX Npea-
MeTiB JOMALUHbOrOo BXUTKY. [1py KiMHaTHIN Temnepa-
Typi M1NO NOBMHHO fo6pe po3Tikatuca. Lo rycTiwe
MU0, TO MEHLNIA Noro obcar noTpibeH ans ogHoro
BMKOpPUCTaHHA. Yomy TaK? Lle noACHIOE 0fVH i3 3aKo-
HiB ¢i3nKn. Big rycTuHm (WinbHOCTI) peyoBUHM 3ane-
XaTb 1T BNacTMBOCTI Ta 3PYYHICTb BUKOPUCTAHHA.

Yce Ha 3emni Ta y BcecBiTi pyxa€Tbcs, B3aEmogie,
3MIHIOETbCA | NePEeTBOPIOETLCA NiJ i€ CUAN N TeM-
nepatypu. Qi3nka BMBYac Ui asnLa. BoHa nonerwye
HaM XXWUTTA, pOOUTb NOro KOMPOPTHUM i LiKkaBrM!

Ximia — ue ranysb Hayku. BoHa BuBuYae
BNIAaCTUBOCTi PpeYOBMH, iX B3a€EMOAII0 Ta NepeTBoO-
PeHHA. YueHunx, AKi 3a1MatoTbCA XiMi€lo, Ha3nBaKTb
XiMikamu.

3HaHHA 3 XiMiT BMKOPWUCTOBYIOTb MOBCIOAHO.
G®apmaLueBTy BUrOTOBNAOTL NliKapCbKi npenapaTu.
Nlikn ponomaratoTb Ham no6opoTtn xBopobu. Pep-
Mepu BMKOPUCTOBYIOTb XiMito, Wo6 36inbwntn Ta
npuckopuTun ypoxai. Kyxapam notpibHa ximia gna
NPUroTyBaHHA CMayHMX CTPaB. 3HAaHHA MpPO LWKia-
NBI pevyoBMHN Jornomoxe ybepertuca Big Hebes-
neK i CcMepTenbHMX 3arpos.

BuBuatoum ximito, T Kpalye 3p0o3yMi€Ll CBIiT HaBKOJO i Te, WO B HbOMY Bifl-
6yBa€eTbCA.

Pinke muno

®isuka — ue ranysb Hayku. BoHa gonomarae Ham 3po3ymiTu, AK
B3aEMOJIOTb 00'EKTU, CUNN N eHepris.

Di3vKka MOACHIOE, AK ynaliTOBaHW HAaBKOMMLWHIA CBIiT. barato
3 HaWKX CyYacHUX TEXHOSOTIN 3aCHOBaHi Ha HayKOBUX BiAKPUTTAX,
3pobneHux y ¢isuui. JllogmHa WoaHA BUKOPUCTOBYE 3HAHHA 3 Gi3nKN.
Lis Hayka flonomarae 3po6buTi Halle XUTTA NPOCTILM | KOMPOPTHILINM.
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BeTyn ODizvika Ta Ximif y XKWUTTi Nl0AUHN

Ximia — ofHa 3 HalBaXXNUBILWNX rany3en HayKu.

XimiKn CTBOPIOKOTb HOBI PEUYOBUHU. BOHM BMHaWLWIAM naacTMacu,
BOJIOKHa, byaiBenbHi maTepianu, niku 1 6arato iHWUX peyoBuH. Yce
Le MO>KHa BMKOPUCTOBYBATU B NOBCAKAEHHOMY XUTTI.

|

: | HoHcmerT yuHa
317; | Qi3nka — Le ofHa 3 HayK, Aka BUBYae npupogay. Vizvka gocnigxye

CBIT, y AKOMY MU XXMBEMO, ABULLQ, LLIO B HbOMY Bif0yBalOTbCA, BIAKPUBAE
3aKOHW, AKUM MigKopooTbcA Ui ABuLLa. [onoBHe 3aBaaHHA Gi3NKN —
Ni3HaTX 3aKOHW NPUPOAN, BNACTUBOCTI Pi3HNX PEUYOBUH i BUKOPUCTO-
ByBaTW iX y NOOYTi Ta TEXHiL,.

Bigomi BueHi-¢pisnkn:

lOpin lanineo lcaak AnbbepT
KoHppatiok laninen HbloTOH EfHWTENH
Ximia — ue rany3b Hayku. BoHa BMBYa€ BNacTMBOCTI peUYOBUH, iX
B3aEMOS0 Ta NepeTBOPeHHs. XiMiK/ BUBYAIOTb 3MiHU, LLO BigOyBaloTbCA
npu 3'egHaHHI peyoBUH. Lli 3MiHM Ha3MBalOTbCA XiIMIYHVIMM PeaKLisiMI.

danuTaHHa i3aBAaHHA

1. Lo o3Hauae cnoBo «dizmka»?

2. Lo Ha3mBaeTbca di3nKoto, Ximiero?

3. Hasswu BigoMmunx yueHnx-¢isukis.

4. Yomy di3mKa Ta ximisi BaxKnusi gna noguHu?

5. HaBean npuknagn ¢isnuHmMx npouecis, AKi BigbyBaoTbcA
Y MOBCAKAEHHOMY XUTTI.

HikaBi thaktn

» LBumakicTb 3ByKy cTaHOBUTb 1230 KinomeTpiB 3a rogunHy!
» [JeAki peui He TOHYTb y BOAi. BoHn nnaBatoTb Ha il noBepxHi. Lie
BiIOYBAETbCA TOMY, O BOHM MatOTb MEHLLY FYCTUHY, HiX BOoAa.

10
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§ 1. ®i3nyHi BnacTMBOCTI rasiB. BukopucTaHHA $i3MuHMX BnacTMBOCTEl rasis
Po3pin 1
®I3MUHI BNACTUBOCTI rasie

§ ®i3nuHi BNacTuBocCTi rasis.
" BMKODMCTAHHA (i3MYHMX BnacTusocTed rasie

Haekono Hac 6e3niu npeameris. Y ¢i3unui BCi npeameTy Ha3mBatoTb ¢pisnu-
HumK Tinamu. Qi3nyHi Tina CKNagalTbCA 3 PpeYOBUH. PeyoBMHN YTBOPIOIOTLCA
3 ApibHMX YacTHOK (Monekyn, atomiB). Qi3nyHi Tina MaloTb PisHUI BUrNAL —
po3Mmip, Konip, GopMmy. BoHU cKnafaloTbCa 3 Pi3HUX PEYOBUH. IX No-pisHOMY
3aCTOCOBYIOTb. PEUOBMHN MOXHa PO3Pi3HUTUN 3aBAAKN XapaKTePHUM BiAMiH-
HocTaM. Lli BiAMiHHOCTI Ha3nBalOTb BNAaCTUBOCTAMMW.

[o ¢i3nyHMX BRacTMBOCTEN PEYOBUMHM HanexaTb KOJip, 3anax, CMak,
rycTuUHa, TenonpoBiAHICTb Ta iHLWi.

Yci peuoBMHN MOXYTb iCHYBaTV Y TBEPAOMY, piakomy abo razonogibHomy
cTaHax. X Ha31BaloTb arperaTHUMK CTaHamu pevyoBuHN. [Npu 3MiHi yMOB ce-
penoBuLa arperaTHUN CTaH MOXe 3MIHUTKCA.

Y razonogibHoMy CTaHi yci Tina BonogitoTb NEBHUMM BNACTUBOCTAMU. BOHM
He MatoTb B/IAaCHOT GOpMU Ta 3aliMaloTb BECb HaAaHWI iM 06’ eM.

! Buxonai pocnia
1. Po3rnaHb Tina (NOBITPAHI KynbKu, O O ‘

HaMoBHeHi NOBITPAM) (Mas.T).

2. 3pobu BUCHOBOK, UK 36epiratoTb Man. 1. Kynbku,
rasonofibHi peyoBUHU (AK-OT HaMoBHEHi MOBITPAM
NoBITPA) BNacHN 06’em.

3. 3aKopKy” NOPOXKHIO NIaCTUKOBY
NAALWKY. YcepeanHi NAAWKn mic-
TUTbCA NOBITPA. CTUCHWN NAALLKY.

4, 3pobn BUCHOBOK, YN CTUCKa-
I0TbCA rasn. Ym 3miHIOITbCA IXHi
o6’em i popma?

Man. 2. CTuckaHHA pO3KOpPKO-
BaHOI NJIaCTUKOBOI MIIALIKK

11
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

ﬁ% BuKoHai Aocnia

a3y cKNapaoTbCA 3 HEBUANMMX OKY .P Q. ? 2

ManeHbKMX YacTMHOK (aTomiB i Mone- 2

Kyn). Lli yacTMHKM po3TaluoBaHi Ha Benn- Q J

KMX BiICTaHAX ofiHa Big ogHol. Lle o3Ha- g ? o ,ﬂ

YaE, WO BOHM MaloTb HEBENMKY MYCTUHY. q- .

Came TOMy aTOMM i1 MONEKYM Maiixe He Q JJ P o

B3aEMOZIIOTb i IX JIErKO CTUCHYTW. - b Bg J
YacTUHKM B ra3ax nerko pyxawTb- = ——\

CA 3 MicuA Ha Mmicue, 3aiMaloum BeCb

HagaHui 06’em i Habysatoun dopmu Man. 3. Po3TaulyBaHHs

Tina (man. 3). MOneKyny rasax

CborofHi BifOMO NMpo iCHYBaHHA GinbLL HiX 3 MiNbWAOHIB Pi3HNX PEYOBUH.
Ix KinbKicTb HEBNMHHO 3pOCTac. YueHi NocTinHO NposoaaTb aocniaun. Lie nae
3MOry OTPMMATV HOBi PEYOBUHU 3 KOPUCHUMW BAACTUBOCTAMMN.

@31 nerko 3milyTbca Mix coboto. Lia BnacTmBicTb Ha3nBa€eTbca Audys3ieio.
Ondysia — 3paTHICTb rasiB NPOHWKaTK B iHLIi pe4YOBUHM 1 NepemillyBaTUCA
3 HUMW. Lle oiHa 3 HaMBaXNMBILLMX BNAaCTUBOCTEN ra3onofibHNX peyoByH.

PeyoBuUHM B razonofibHOMy CTaHi He NPOBOAATL €NEKTPUYHUI CTPYM.

TennonpoBigHiCTb — Ue 3[aTHICTb NPOBOAUTM Tenno. Tennonposia-
HiCTb rasiB HeBUCOKa. 3aBAAKN andy3ii BOHM 34aTHI NPOHMKATK Y TBepAi Tina
i 3aiMaTK BiNbHUIN NPOCTip ycepeauHi. NoBITpA Npy LbOMY He NPONYCKAETbCA
Hi BCepeAunHy, Hi Ha30BHI. Tensio yTpuMyeTbCA ycepeauHi Tin. Tomy ra3m BuKo-
PUCTOBYIOTb /1A BUTOTOBJIEHHA TEMN0I30NALINHMX MaTepianis.

MOHATTAM «MPUPOAHUI Fa3» NO3HaYal0Tb KOPUCHY KoNanuHy. BiH micTutb
TaKi peyoBMHU K MeTaH, eTaH, NponaH, 6yTaH, eTuneH, aueTuneH, NeHTaH
i peaki iHwi. Lli peyoBMHM € gyxe BaXKNUBMMK y NPOMUCIOBOCTI. lNponaH-6y-
TaHOBa CyMill — Lie No6YTOBUI ra3. loro Mu BUKOPUCTOBYEMO fK XKepesno
eHeprii 1 Tenna, a TakoX A5 NPUroTyBaHHA TKi.

Hanbinbw nowwnpeHnmn " BigOMUMKU ra3onofdibHMMK pevyoBUHAMU
MOXHa Ha3BaTV KNCEHb i ByrneKucnum ras. 3 ixHboto Jornomoroto BiabyBsa-
€TbCA ra3000MiH y BCiX XMBUX iCTOT Ha nnaHeTi. Came 3aBAAKN KUCHIO MOX-
nuBe XNUTTA. POCANHN NOrNMHaTb BYMNEKNCINN ra3 3 MeTO 3[iNCHEHHA
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§ 1. Qi3nyHi BNacTMBOCTI rasiB. BukopuctaHHA i3nYHUX BRacTMBOCTEN rasiB

doTocuHTe3y. MNig yac uboro Npouecy 3a JONOMOrOK CBIT/Ia 3 BYTJIEKNCIOrO
rasy v Bogu B 3eN1leHNX POCNIHAX YTBOPIOIOTbCA OPraHivyHi pe4yoBUHN.

Di3nyHi BnacTMBOCTi ra3onofibHNX peyoBMH Aal0Tb 3MOTY LIMPOKO 3aCTO-
COBYBATM IX y Pi3HUX rany3ax HayKn 1N TEXHIKK, Yy MPOMUCIIOBOCTI Ta HAPOAHO-
My rocnofapcTBi.

Y $i3nui BCi npegmeTn Ha3mBatoTb pisnuHnmm Tinamu. OisnyHi
TiNa cKnagalTbCA 3 pe4YoBUH. PeUOBUHM YTBOPIOIOTHCA 3 APiOHNX
YacTUHOK (MoneKkyn, aTomiB). XapakTepHi 0cobnMBOCTi peyoBUH,
3a AKNMU MOXKHA BifPi3HUTN OfHY PEYOBUWHY Bif iHLWOI, Ha31BalTb
BIaCTUBOCTAMM.

[lo ¢i3nyHMX BNAcTUBOCTEN PEYOBMHWN HanexaTb Konip, 3anax,
CMaK, ryCTMHa, TerNIONPOBIAHICTb Ta iHLWi.

PeuyoBMHM MOXYTb iCHYBaTWN y TBEpPAOMY, B PiAKOMY abo B razonogit-
HOMY cTaHax. Taki CTaHV Ha3MBaloTb arperaTHUMM CTaHaMy Pe4oBUHW.

U @ KoHCcneKkT yuHAa

la3m He 36epiratoTb popmu Ta 3aiMaloTb BeCb HaaHW 06'eMm.

Oundysia — ue 3aaTHICTb rasiB NPOHMKATK B iHWI PeYoOBMHU
Ta NepemilyBaTUCA 3 HUMW.

TennonpoBigHiCTb — Lie 34aTHICTb NPOBOAUTY TENJIO.

i

danuTaHHa i3aBAaHuHa

1. Aki pi3nuHi BnacTMBOCTI rasis TM 3Ha€ewWw?

2. Ha3Bwu Bigomi T06i peyoBMHM B ra3onofibHOMy CTaHi.

3. Cnpobyi HanoBHUTK NOBITPAM NONOBMHY M'AYa. Yn BAacTbCA
TO0i LUe? MoAacHM BignoBiab.
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ fopoui 1 Heroployi rasw.
“ 3ano0ixHi 3aXoAM B NMOBOAMEHHI 3 rasamm

» Lo Take ropiHHA? LLlo Mn cnocTepiraemo i BiguyBaEMO nif yac ropiH-

HA? AK raga€w, ropiHHA PEeYOBMHU MPUHOCUTb KOPUCTb YM LWIKOAY?

lopiHHA — Ue ximiuHa peakuia. [ig yac ropiHHA BifbyBaeTbCA OKNCNEH-

HA (B3aEMOfiA 3 KNCHEM) PEUYOBUH 3 BUAINEHHAM Tenna i cBitna. lopiHHA Bia-

6yBaeTbcA 3a NeBHUX ymoB. O60B'A3KOBO NOTPiGHE AxKepenio BOrHi0. Takox

HeobOXigHVMMW € peyoBUHa, WO 3AaTHA ropiTK, Ta KUCeHb. PeuoBMHNY, SIKi 3aaTHI
NigTPMMyBaTN rOPiHHA, HA3NBAKTbCA FOPIOYNMMU.

loptloui rasm — ye rasum, Wo matoTb 34aTHICTb ropiTu.

[o roploumnx rasiB HanexuTb npupoaHun ras. MpupogHun raz — ue
cymiw rasiB. OCHOBHY YaCTUHY NPUPOAHOrO rasy CTaHOBNATb MeTaH (98 %)
Ta eTaH. CyMill TaKoX MOXe MICTUTW iHWi ra3m — nponaH, 6yTaH, neHTaH
i reKkcaH.

MeTtaH — roptounin 6e36apBHuMIA ras. BiH He mae 3anaxy, nerwwi 3a no-
BiTpA. [MoraHO po3uUMHAETLCA Yy BOAI. MoXe po3unHATMCA Yy B6eH3UHI, cnupTi,
edipi.

MNprpoaHn ra3 3aCTOCOBYIOTb AK Nanu-
BO ANA BUPOONeHHA enekTpoeHeprii. Takox
BUKOPUCTOBYIOTb AK CUPOBUHY ANA XiMiYHOT

— npoaykKuii  (BUroTOBNEHHA TYyMW, YOPHWI,

1 dapbu, nakis, nnactmac). OcTaHHIM Yacom
$ yce 6inble aBTOMO6INiB NpaLoloTb Ha CTUC-

Cropioui | weropioui " IR
3 npnpoaHOro rady Mo»Ha BUTOTOBUTU

MeTaH

oTaH a301 iHWIi ximivyHi npogykTu. Lle meTaHon, npona-
nponaH renin Hon i dopmanbpaerig. BoHn HeobxigHi ansa xi-
6yTaH HEOH MiYHOI NPOMUCNOBOCTI. MeTaHO MOXHa BU-
NeHTaH KpMNTOH KOPWCTOBYBATU AK 3aMiHHUK 6EH3VHY.
rekcaH KCEHOH Ho APUPOAHNX TOpHYNX rasiB HanexaTb
eTuneH xNop i Tak 3BaHi monyTHi rasu. BoHn po3unHeHi
aueTuneH bTop y HadTi, MiCTATbCA Hag Het i BUAINAITb-

1

cA nig yac it BupobysaHHA. Ui razm mictatb
MeHLWe meTaHy (30-50 %), ane 6inble eTaHy,
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§ 2.Toptoui 1 Heroptoyi rasu. 3anobixkHi 3axoAn B MOBOKEHHi 3 rasamu

nponaHy, 6yTaHy, neHTany (7-20%). MonyTHi ra3y BUKOPUCTOBYIOTb AK Nanu-
BO. BOHM HeOobXifHI ANs XiMiYHOT NPOMUCIOBOCTI. [X 3aCTOCOBYIOTD Mif Yac BU-
pPO6HMLUTBA Kay4yKy, niacTMac, CnupTiB.

[lo roptoumx rasis HanexaTb TaKOXK €TUNEH i aueTueH.

ETneH — ue 6e36apBHMI ra3 3i cnabkum NPUEMHUM 3anaxom. BiH Tpo-
XV nerwnin 3a nositpa. ETuneH po3unHAeTbCA y BoAi, [OOpe pO3UMHAETLCA
y CNUPTI Ta iHWNX OPraHiyHMUX CNOJyKax.

ETuneH 3acTocoByioTb ANA BUIOTOBNIEHHA €TUIOBOrO CNUPTY M BUPOO-
HUUTBa NofiMepHMX MaTepianis (nonietuneH Ta iH.). ETuneH cnpuae no3pisaH-
HI0 6araTbox ropofHix i cafoBuMx Nnogis (MOMiZOPIB, ANHb, FPYLL, TMMOHIB Ta
iH.). Lle pae 3mory TpaHcnopTyBaTu nnoam we 3eneHnmMmn. Ha micui cnoKmsah-
HA [OAAI0Tb Y MOBITPA CKNAACbKUX NPUMILLEHb HEBENNKY KiNbKiCTb eTUneHy
i TaK 4OBOAATb NNOAM [O CTUTNOrO CTaHY.

AueTtuneH — ue 6e36apBHUI a3 3 Pi3KMM HENMPUEMHUM 3anaxom. BiH po3uu-
HAETbCA y BOAI Ta nerwmnn 3a nositpA. [pn cnnbHOMY OXONOAXKeHHI 3pa3y nepe-
TBOPIOETLCA Ha 6iny KprcTaniyHy peyoBuHy. BiH ogpasy ctae TBepaum — T06TO
MUWHAE PigKNIA arperaTHUN CTaH. 3aCTOCOBYIOTb aLeTueH Y XiMiYHin npoMmcno-
BOCTi 417 BUTOTOBJIEHHA NMiiacTMacK, 6eH301y, aueTaTHOI KNCNOTK Ta iH. AueTu-
NeH TaKo»K BUKOPUCTOBYIOTb MPW aBTOreHHOMY 3BaptoBaHHI Ta pi3aHHi meTani..

Heroptoui rasm — ue Ti, AKi He 3gaTHi ropiTn. o HNX HaneXnTb a3oT, re-
NiN, HEOH, apProH, KPUMNTOH i KCEHOH, XNop, GTOp Ta iHLi.

A30T — ue 6e36apBHUI ra3, 6e3 3anaxy. BiH nepeTBOPOETLCA Ha pPignHY
npu Temnepatypi -195,8° C. Y TBepaunin ctaH nepexoantb npu -210° C. AKwo
a30T CTUCHYTU, TO MO>KHA, HE OXOJIOAXKY0UM, MEPETBOPUTY Ha PiaNHY.

baraTo ximiyHMX cnonyk, BaXKNMBMX AnaA NPOMUCIOBOCTI, MiCTATb a3oT. Lle
amiak, a30THa KNCIOTa, HITpPaTW 1 LiaHign. A30T MiCTUTbCA B POCTIMHAX, TBapu-
Hax i HaBiTb y Hawin [HK. MNMoBiTpA, AKUM Mu anxaemo, Ha 78% cKnapaeTbcA
3 a3oTy.

A30T BMKOPUCTOBYIOTb /11 HAMOBHEHHA JlamMMn PO3KaploBaHHA, ANA
3aMNOBHEHHA AeAKUX WIWH. 3aCTOCOBYIOTb MOrO ANA BUrOTOBMIEHHA eNnekTpuy-
HVIX KOMMOHEHTIB, 30Kpema TpaH3UCTopPiB. A30T BUKOPUCTOBYIOTb Mpu BUTO-
TOBNEHHi BUOYXOBMX PEYOBUH (AMHAMIT), OUNCHUKIB (amiak) i nannea ana nita-
KiB. PifKMin a30T MO>KHa 3aCTOCOBYBATU 1A 3aMOPOKYBaHHA. TOMY B XapuoBin
NPOMUC/IOBOCTI 1Oro BUKOPUCTOBYIOTb AK KOHCepBaHT. Lle nae 3mory 36epira-
TV NPOAYKTWN B 3aMOPOXKEHOMY | CBIX)KOMY BUIAAI MPOTArOM TPMUBANoro yacy.
Y MeguuMHi CNONYyKM a3oTy 3aCTOCOBYHOTb AK 3HEOOMIOBAbHI.

19
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

Man. 4. lNpnknagn BUKOPUCTaHHSA
HEOHy B peK/ami

lenin — ue 6e36apBHMI ra3. BiH He Ma€ 3anaxy, He TOKCUYHWUIA, HEro-
ptounn. lenin WNPOKO BUKOPUCTOBYIOTb Y NPOMUCAOBOCTI Ta rocnojap-
CTBi. Y meTanyprii Luen ra3 3acTOCOBYIOTb Mif 4Yac 3BaplOBaHHA, pi3aHHA
i BUNNaBKN MeTanis, ANA BUFOTOBNIEHHA MeAWYHOro obnagHaHHA. Takox
renin notpibeH gnA nepekayyBaHHA PaKeTHOro ManvBa Ta HAaMOBHEHHSA
noBiTponnasanbHuUX cyaeH (Aupuxabni, aepoctatun). Mloro 3acTocoByoTb
TaKOX Yy XapyoBi/i NPOMMCIIOBOCTI, B AUXaNIbHUX CyMillax ana rmnboKkoBosa-
HOrO 3aHYpPeHHA ToLwO.

HeoH — ue 6e36apBHui1 ra3 6e3 cmaky 1 3anaxy. Ma€e BUCOKY eNleKTpo-
NPOBIAHICTb. [pn NpoxogXeHHi yepe3 HbOro CTPYMy ACKPaBO CBITUTbCA
BOFHAHO-YEPBOHWM CBIT/IOM.

PigKuin HEOH BUKOPUCTOBYIOTb IK OXONOAXKYBay. HMM HanoOBHIOOTb ra3o-
po3pAQHiI namnu, CUrHaNbHi Namnu B PagioTexHiyHiN anapatypi, ¢poToene-
MeHTW, Bunpamnadi. Cymill HEOHy Ta renito BUKOPUCTOBYIOTb AK poboue ce-
pefoBuULLE B ra30BUX Jlazepax (renieBo-HeoHOBWI Nnasep). TpybKu, 3anoBHeHI
CYMILLLLIO HEOHY 1 @30Ty, NPY NPOXOAXKEHHI Yepe3 HUX eNneKTPMUYHOro po3psa-
[y CBITATbCA YepBOHO-NMOMapaHyYeBUM KONbOPOM. Yepes uto BNacTUBICTb 1X
4YaCTO BUKOPUCTOBYIOTb Y peKknami (mar. 4).

HeoHoBi namnu 3acTOCOBYIOTb ANA CUTHANbHUX Linen — Ha mMasKkax i
aepogpomax. Lle Tomy, o ixHin yepBOHUI KONip fobpe BUAHO B TYMaHi.
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§ 2.Toptoui 1 Heroptoyi rasu. 3anobixkHi 3axoAn B MOBOKEHHi 3 rasamu

Xnop oTpymaBs CBOIO Ha3BY Bifl rpeLibKOro cyioBa «xJ1Iopoc». BOHO 03Havae
©KOBTO-3e/1eHn». PeyoBMHA Ma€ 3eneHyBaTO-XKOBTUN KONIp, AYKe CUNbHUIA
3anax, OTpyrHa AnAa NoguHN.

Xnop po3unHAETbCA y Bogi. BiH BCTynae y peakuito 3 6aratbma iHWMMK
enemeHTamu.

Xnop — ofHa 3 HaNBaXKNMMBILLINX XiMIYHUX PEUYOBUH, LLIO BUKOPUCTOBYETb-
cA B MPOMMUCNOBOCTI. Mloro 3acTocoByloTb y BUPOBGHMLTBI 4OOPUB, PEUYOBUH
ana 6opoTtbbu 3i WKIgNMBMMN KOMaxaMu, dapmMaueBTUUYHMUX Npenaparis, No-
6yTOBOI XiMii, ANA BUTOTOBMIEHHA TEKCTWIO Ta NaacTMacu.

Xnop notpibeH, wob niaTpmMmyBaT YNCTOTY OaceliHiB, agxe BiH you-
Ba€ 6akTepii, Mikpobu 1 BogopocTi. Mloro Takox 3aCTOCOBYIOTb ANA 3HU-
WeHHA 6aKkTepin y nuTHIN Bodi. OCKinbKu BiH y6rnBa€ Mikpobu, Xxnop TakoX
BMKOPUCTOBYIOTb Yy 3acobax anA gesiHdekuii. BiH € ocHoBoto 6inbliocTi Bif-
6intoBaui..

Xnop HeoOXigHWI ANA XUTTEQIANBHOCTI opraHiamiB. ¥ nobyTi BiH Bigo-
MU Ham y cknagi KyxoHHoi coni (NaCl). Xnop gonomarae opraHi3amosi nepe-
TpaBnoOBaTY XKy, pyxaTn M'sa3amu i 60poTrca 3 Mikpobamu.

OTOop — Ue HeropUnn OTPYNHUN ra3 CBITIO-3€/1IeHOr0 KONbopy 3 pi3-
KMM 3anaxom. BiH nerko Bctynae y B3aemogito 3 iHWwumm peyosuHamu. OTop
TOKCUYHUIA AnA NoanHN. BiH BubyxoHebe3neuHuni.

Y yuctomy Burnagi ¢Top BUKOPUCTOBYIOTb pigko. barato noro cnonyk 3 iH-
WMWN PeyoBMHaMUM 3aCTOCOBYIOTb Y MPOMMUCNOBOCTI — BUIOTOBJIEHHI MOPO-
3UNbHNX Kamep i KoHauuioHepis. OTop NoTpibeH AnA NOACbKOro opraHiamy.
BiH monomarae 3ano6irtn pyriHyBaHHIO 3y6iB. ToMy MOro BMKOPUCTOBYIOTb
y BOAOMNPOBIiAHI BOAi Ta 3y6Hin nacTi.

ipasuna Ge3neuHoro KOPMCTYBAHHA
nobyroBMMM rasoBMMM npUNagamu

1. lNepen BMUKaHHAM NobyTOBUX ra3oBUX Npunagis HeobxigHO NPoBIT-
puTY NpUMIiLLEeHHA. KBaTUPKY BapTo 3aAUWNTY BifUMHEHOO Ha nepiof
po60TuK razoBoro npunagy (ra3oBoi NANTH).

2. [lepep BUX0OAOM 3 JOMY 060B’A3KOBO NEPEBIPUTK, Y/ BUMKHEHI ra3oBi
npunagu.

3. KaTeropuyHo 3ab60pPOHSETbCA CAaMOCTIMHO NiAKNoYaTh, BigKnoyaTu
Ta nepectasBnATA ra3osi npunagn. TakoXX He MOXHa CaMOCTINHO pe-
MOHTYBATU iX.

11
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

4, [lpuvBKABNEHHI 3anaxy rasy HeobxigHo nosigoMnTn gopocnnx. O60B'A3-
KOBO MPUMNUHUTL KOPWUCTYBAaHHA rasoBUMMK MNpunagamu, nposiTpuUtu
NPUMILLEHHA, BUKNNKaTK aBapiliHy cny6y 3a TenedpoHom 104.

YagHnin ra3 yTBOPKOETbCA NPU HEMOBHOMY 3ropAHHI NPUPOAHOro rasy.
MprurHO MOXe B6yTI BiACYTHICTb HEOOXIAHOI KiNIbKOCTI KNCHIO B MOBITPI Ye-
pe3 3a4UMHeHy KBaTUPKY, HECNPaBHUA AVMOBUI Ta BEHTUIALINHUI KaHanu.

lopiHHA — ue XximiyHa peakuia. Iig yac ropiHHA BigbyBa€eTbCA
OKUNCJIEHHA (B3AaEMOJiA 3 KNCHEM) PEYOBMH 3 BUAINEHHAM Tenna i cBiT-
na.lTopiHHA noTpebye neBHNX ymoB. O60B'A3KOBO Ma€ by T fxepeno
BOTHI0. TaKOXK HEOOXiAHNMM € peUYOBMHA, AKa34aTHAropiTK, TaKNCEHb.
PeuoBunHW, AKi 3aaTHI NiATPMMYBATN FOPiHHA, Ha3MBalTbCA FOpPIo-
yumm. [ig yac BUKOPUCTaHHA ropioynx rasis Tpeba 6yTn gyxe obe-
pexkHum! HeBMine KopuctyBaHHA razamu € HebesneyHum!

. HOHCNEKT yuus

b

i loptoui rasm — ue rasu, AKi MaloTb 30aTHICTb rOpiTU.

[lo roptounx rasis Hanexkatb: NPUPOAHUN ras, NponaH, MeTaH,
eTaH, eTuneH Ta iHwi. Heroptoui rasm — ue rasum, AKi He 3gaTHi ropi-
V. 1o HNX HaneXaTb: a3oT, renin, HeOH, aproH, KPUMNTOH i KCEHOH,
xnop, ¢Top Ta iHLWi.

JanuTaHHa i 3aBAaHHAa

1. Ha3Bu HeobXiaHi yMOBM FOpiHHSA.

2. ki rasm Ha3uBatloTb roptounmmn? HaBegm npuknagu.

3. fKirasu Ha3mBaloTb HeroptoummMmn? Haseam npuknaaw.

4, Po3Kaxu npo npasuia 6e3neyHoro BUKOPUCTaHHA rasy B nobyri.

18
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§ 2.Toptoui 11 Heroptoui rasu. 3anobikHi 3axoAy B MOBOAXKEHHI 3 raszamu

KaBi thaKTu

MpupopHuii ra3 He Mae 3anaxy n Konbopy. [lo nobytoBoro
NPUPOAHOro rasy AOMILYIOTb XiMiYHI pe4yoBUHM, WO 3a 3ana-
XOM HaragytoTb Tyxni anus. Lle pobnatb, wob 6yno nerwe Bu-
ABUTWN BUTIK rasy!

MpupogHuit ra3 BUKOPUCTOBYIOTb y 6GaraTbox My3esAx. BiH
Joriomara€e nigTpumMyBaTy iCTOPUYHI [OKYMEHTU, TKaHWUHW
i npegmMeTV MUCTeLTBa Y BiAMiIHHOMY CTaHi.

Ynepuwe y cBiTi obyBaTV NpUpoaHUI ra3 3-nig 3emni noyanu
we B CrapogaBHboMy KuTai. 3aMicTb Tpy6 BUKOPUCTOBYBaNu
6ambykoBi cTebna.

Hanposwwmnn y cBiTi NigBOAHMI ra3onpoBsif NPoKnageHnn mMixk
Hopsgerieto i Benukoto bputaHieto Ha gHi lMiBHiYHOrO mops.
Ha3suBaeTbca BiH «JlaHreneg». Mloro moBXWMHa CTaHOBUTb
1200 Km.

JloBXX1Ha HanbinbLworo y cBiTi TaHKepa ANA nepeBe3eHHn 3pia-
»KEHOro NpUpOAHOro rasy ctaHoBuTb 345 meTtpis. BiH y Tpu
3 MONOBUHO pa3u JOBLUUIA, HiX ¢yTOONbHE Nnone!

KceHoH i ranoreH BUKOPUCTOBYIOTb Y JlaMnax.

TaHKep ONA TPaHCNOPTYBaHHA 3pip,)KEHOFO npnpoaHOro rasy

19
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ 3 Po3lIMpeHHa i CTUCHEHHA ras3is
“ NpU HarpiBaHHi W oXOMOAKEHHI

T BXe 3HAELL, L0 PEYOBUHM PO3LUMPIOITLCA (36inbLyOTbCA Yy pO3Mipax)
nig Yyac HarpiBaHHA. Tak camMO BOHW CTUCKAKOTbCA (3MEHLYIOTbCA Y pO3Mipax)
nig yac oxonomeHHA. Ha uiih BnacTMBOCTI 3acHOBaHa poboTa 6araTbox mexa-
Hi3miB. Hanpuknag, Tak npautoloTb TepMmomeTpu. PignHa BcepeamnHi HUX pos-
LIMPIOETBLCA | NigiMa€eTbCA Bropy no Tpy6ui, Konu HarpiBaeTbcaA. 3aBAAKN Ui
BNAaCTUBOCTI MeTaneBi AeTani MoxHa 3'eiHyBaTn 6e3 3BaploBaHHA 3a JOMOMO-
roto Tepmoycagkm (Matepianis, WO MOXYTb CTUCKATUCA, PO3LUMPIOBATUCA, 3Mi-
HIOBaTW CBOI PO3Mipu 1 GOpMy Npu HarpiBaHHi).

Konu peuoBrHM po3wnpiooTbca abo CTUCKATbCA, IX YaCTUHKM (MONeKynu,
aTOMM) 3aNULLAIOTLCA TOFO X PO3MipYy. 3MIHIOETLCA NMLE NPOCTIP MiX HAMWN.

ATOMU 1 MONEKYNN TBEPAUX TiNl NPAKTUYHO He NepeMillyoTbCA 3 MicLA Ha
micue. Tomy TBepai Tina 36epiratotb i obcar, i popmy.

YacTuHKM y TBepAoMy Tini BiOPYOTb CUMbHIlE NpW HarpiBaHHi 1 3aima-
oTb Oinblue micua (masn. 6).

Monekynu pignHmn po3TaloBaHi Mamke BNPUTYN oHa A0 OfHOI. Tomy pi-
AVIHW fy>Ke NoraHo CTUCKATbCA i 36epiratoTb CBin 06'em. PiguHu Tekyui. BoHK
He TpUMatoTb CBOET popmu, a HabyBaTb GopMK NOCYANHMN.

Mpw HarpiBaHHI YaCTUHKK PignHK Ginblie NnepemillyioTbCA OfHa HaBKOJO
oJHOI Ta 3aMaloTb Ginblue micus (masn. 7).

AR - A AYS )
@@ @@ | (@X@X@X@)| |49 2999 1/99 99 99
T~ = X X X QI 29 99 29
QYYD | @@@@| |44 44 4, "
@@9@d® = =X X X X
= =< =< < | (@X@X@X@ 29 22 29|90 90
@@@@ | = X X X 29 99 90
(@X@X@X@) sl L | Beeeeigpaiie
@ s rF T ) N\ 7\ J\ /‘\ )
(6) \@) \&)
Man. 6. Po3TtaluyBaHHA MosnieKyn Man. 7. Po3TaluyBaHHsA MONeKyn
y TBEPAi pevOBUHi: Y PiAviHi: @ — y XONoAHOMY CTaHi;
a — y XONI0g4HOMY CTaHi; 6 — y HarpiTomy CTaHi

6 — y HarpiTomy CTaHi
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§ 3. Po3lumpeHHA i CTUCHEHHA ras3iB NPV HarpiBaHHi N1 OXONOAMEHHI

MoneKynu rasy pyxalTbCA XaoTUYHO

(6e3nagHoO) i 3 BEAUMKUMU LIBUAKOCTAMMU ( ® ) (o 0 3
(coTHi meTpiB 3a ceKkyHAy). CTukawouucob, ° i

BOHW BiCKaKylOTb OfiHa BiJ OOHOT, AK NpYyX- " .’ &8

Hi KynbKu. [py LbOMY 3MiHIOIOTbCA TXHi Be- .. ) U
ANYMHN N HAaNPAMOK LWBUAKOCTeN. Y rasax 2 ° 0

BifCTaHb Mi>XK aTomamm abo Monekynamu e 8. °
B cepeaHboMy B 6araTo pasis 6inblua po3mi- &P

piB camux monekyn. Mpu BEANKUX BifCTaHAX (@) (6)

Mi>K MONieKyaMn cufia TAXKIHHA Mana N He
34aTHa yTpumaTu ix ofHa 6ina ogHoi. Came
TOMY ra3y MOXYTb HEOOMEXEHO pPO3LWMpPIO-
BaTUCA. BogHouyac BOHU Nerko CTUCKAIOTb-
ca. CepefHA BiACTaHb MiX MoneKynamu npu LboMy 3MeHLYyeTbCA. Ane Bce
O[HO BiACTaHb 3anMWAETbCA GiNbLO 3a iXHi po3mipu. la3n He 36epiratoTb
Hi dopMmy, Hi 06'em.

YacTuHKM B rasi pyxaloTbCa WBMALLE 3@ BCiIMA HanpAMKaMu Mif Yac Harpi-
BaHHA i 3aMaloTb 6inblue micua (mMasn. 8).

Man. 8. Po3taluyBaHHA moneKkyn
y rasax: @ — y X0fI0fHOMy CTaHi;
6 — y HarpiToMy CTaHi

MpocTip MiXK YaCTUHKaMN PEUYOBUHW 3MIHIOETLCA, KOS PEUYOBMHA
po3WmnpoeTbCA abo cTUCKaeTbcA. CaMi YaCTUHKM HIKONW He po3LWun-
pIOIOTbCA.

MoneKkynu B raszax po3TalloBaHi Jafieko ofHa Bif ofHOI i cnab-
KO NpuUTAryoTbCA. Tenno 3myluye Monekynu pyxatuca wsuguwe. Lle
03Hauyag, 1o o6’em rasy 3pocTae binbLue, Hixk 06'em TBepaoro Tina abo
piguHNn.

PeuoBurHW y TBEPAOMY, pigKOMY 11 razonofibHOMy CTaHaX po3LWu-
PIOIOTbCA NPU HarpiBaHHi Ta CTUCKaIOTbCA NMPU OXONOAKEHHiI. ATo-
MV MPU LbOMY He PO3LMPIOIOTbCA. 3MIHIOETbCA NNLLE BIACTaHb MiX
HUMWN, AK-OT y ra3ax. Moe 3MiHoBaTNCA HaNPAMOK i LUBUAKICTb PyXY,
AK y pignHax. AGO X LWBUAKICTb KONMBaHb aTOMiB — Bibpauii aTomis
TBEpOoro Tina.

2
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

ﬁ% BuKonaii Aocnia

Cnocrepirai, AK po3wWNPOOTbCA rasun. [1na uboro nposeau
pocnig i3 NoBiTpAHMMM KynbkKamn. Hagym Kinbka wryk. OgHi 3 HUX
BMCTaB Ha COHUe. |HWi 3anuwm npu KimHaTHIK TemnepaTypi. [oBiT-
PAHI Kyni, AKi NOTpannAloTb Nig BNAWB COHUSA, 36inblyioTbCA B PO3-
Mipax. [NoBiTpAHI Kyni 3a KiIMHaTHOT TeMnepaTypu He 3MiHIITbCA.
Lle noBoAnTb, WO TENIO BUKIIMKAE PO3LIMPEHHA rasis.

Konwu rasm HarpiBatoTbCa, WBUAKICTb PyXY IXHIX MOMIeKyN Ta aTo-
MmiB 36inbwyeTbcAa. OTXe, IM NOTpibHO Ginbwe micus. Le nprumnHa
TOrO, WO rasu po3LWnPIOIOTLCA NPY HarpiBaHHiI.

ﬂ . HoHCRneKT yuHAa

£ PeyoBuHN y TBEpPAOMY, pigKOMy 11 ra3onofibHOMy CTaHax po3-
LUMPIOIOTbCA NPY HarpiBaHHi Ta CTUCKAIOTbCA NMPU OXONIOLKEHHi.
3MIHIOETbCA BiACTaHb Mi>K MONeKynamMu, AK-0T y razax. Moxke 3miHto-
BaTUCA HaMPAMOK i WBUAKICTb Pyxy, AK y piguHax. A6o wBuakKicTb
KONMBaHb aTOMiB — BibpaLii aTomiB TBepaoro Tina.

danuTaHHa 13aBAaHHAa

1. Ak po3TawoBaHi MOneKynn y TBepAMX peyvyoBUHAX, pignHax
i rasax?

2. Yu 3MIHIOETbCA PO3TallyBaHHA MOMEKYNT PEeYOBMH MpU Harpi-
BaHHI? A NPy OXONOAXKEHHI?

3. Lo BigbyBaeTbCcA 3 MoneKynamu rasie nif 4yac HarpiBaHHA?
A nig yac oxonogeHHA?

4, Akuin pocnig AoBOAWUTb, WO MNif YaC HarpiBaHHA rasu posLun-
protoTbcA?

5. HaBegu npuknagu Bigomux T06i rasis.

6. Hamanion y 30wnTi, AK pO3TallOBaHi MOMIEKYNN PEYOBUHU B
rasonogibHomy cTaHi.
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§4.Tenne NoOBITPA nerwe XonogHoro. KoHBeKuia rasis

Tenne noBiTpa nerwie XomnoaHoro.
KouBekuia rasis

YaBu cobi Bogy B KacTpyni, AKa CTOITb HA rapAYin nauTi. JHO NocyanHm
NOCTYNOBO HarpiBaETbcA. Tenno Bif HbOro NepefaeTbCA BOAi Ha AHI KacTpyni.
Lle BinbyBa€eTbcA 3aBAAKN TENNONPOBIAHOCTI.

MoTim BoAa HarpiBaeTbcs. Ii Monekynu BibpytoTb cunbHille. 3aranbHa ryc-
TUHA L€l YaCTVHM BOAWN 3HUXKYETbCA Yepe3 Ginbll aKTUBHUA PyX MOMEKYI.
l'ycTMHa — ue KinbKicTb peuyoBNHN B OANHMULI 06'emy. Yepes MeHLy rycTuHy
Tenniwa YacTvHa Boau MigiiMaeTbcA. Ii 3aMiHI0€ xonogHiwa i winbHiwa Boaa 3
BEPXHbOT YaCTUHW KacTpyni.

Konu 6inbw rapaya Bofa NigilMa€eTbCA, TO BTPAYa€ YacTUHY CBOTO Harpi-
BY. BOHa oxonopXyeTbca i CTa€ rycriwoto.

BogHouac xonogHa BoAa, AKa 3amiHWMA rapavy Ha AHi KacTpyni, Tenep
Harpinacsa. BoHa ctana meHw rycrtoto i noyana niginmatuca. lMpouec noynHa-
€TbCA 3HOBY. Y pe3ynbTaTti B KaCTpyNi BMHUKAE pyX piagvHW. Llen xe npouec
BinOyBaeTbCcA B aTMocdepi. Take ABMLLE CNOCTEPIraEMO y MOBITPI KiMHATK
3 obirpiBauem Ta B iHWNX MicUAX, Aie € AXepeso Tenna.

AK TV 3HaELL, KOHBEKLiA — Lie NepeMilleHHA HarpiTux YacTUHOK (pignH abo
rasis). Yepes Te, LLO HarpiTi aTOMM WBMALLE PYXalOTbCA, BOHW MifiNMaloTbCA BrOpY.
IXHA rycTuHa cTae MeHLwolo. Harpita peuoBuHa cTae nerwo. IxHe micue 3anma-
lOTb XONOAHI YaCTMHKW. Tak BifOyBaeTbCA NepeMmilLeHHA PeYyoByH (rasis i piguH).

Pyx HarpiTMx 4aCcTMHOK criocTepiraemo Ha npuknagi nigpapbosaHoi BOAN
(man. 9).

YaBu cobi 6ygnHOK B3UMKY. MOXKHa MOMITLTK,
LLIO Ha ropuLLIi 3aBXau gy»e Ternso. A B nigsani Ha-
TOMiCTb — npoxonofHo. Lle BinbyBaeTbca yepes
KOHBeKLUilo. Afpke nig yac HarpiBaHHA MOBITPA
CTA€E nerwmum i niginmaeTbca go crteni. XonoaHe
NnoBiTPA HabaraTto Ba)kue, TOMy OMYCKAETbCA Ha
nignory. Konw tenne nosiTpa pyxa€rbca Jo creni,
a XonofHe MNoBITPA OMyCKaeTbCA, Ui ABa NOBITPA-
Hi MOTOKM CTMKAKTbCA i 3MilYIOTbCA. YHacnigok  Man. 9. Pyx monekyn nigpapbosaHoi
LbOro Tenso Bif TEMIOro NOBITPA NepefaETbCs BOAM i Yac HarpiBaHHA
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

XOMOAHILLOMY MOBITPIO. TakUM YMHOM MOBITPA
SR po3nofinAeTbca y KimHati (mas. 10).

L Mam’'ATaloum NPo KOHBEKLit0, MOXHa edek-
TUBHiWe 06irpiTn abo oxonoauntn GyAMHOK.
Hanpuknag, obirpisaui Tpeba po3TtalioByBaTu
6nu>kye 0o Nignory, a KOHAULIoOHepY — BULLe
yepes Te, WO Tenne noBiTpsA NigiiMaeTbCA Bro-
pY, @ XonogHe — OMyCKa€ETbCA.

Y peAakumx OyxOoBKax 3aCcTOCOBYHOTb KOH-

Man. 10. Pyx HarpiToro noBitps BeKLit0. Y KOHBEKLiNHMX neyvax BUKOPUCTO-

24

y KiMHaTi BYIOTb BEHTUAATOPM W BUTAXKHI CUCTEMMN.

BoHu 3abe3neuyoTb KpyroBuin pyx nositpsa

BCepeAunHi AYXOBKM Mif Yac BUMNIKaHHA, HaNnpaBnalo4yy rapaye nosiTpa NpAMo

Ha NpoaykTu. Lle no3Bonsae rotyBaTn XXy WBMALIE Ta PIBHOMIPHiLLe, HiX AKOU
11 NPOCTO NOCTaBUAY NOPAQ i3 HarpiBanbHUMU eneMeHTamMun YXOBKMU.

€ 6e3niy NprKNaaiB KOHBEKLiT y NOBCAKAEHHOMY XUTTI.

Hanpwvknag, yawka rapAa4oro yato, Aka napye. lNapa 3 yawku niginmaeTbca
Bropy. Tak Tenno nepefaeTbca NoBiTpto. AGO K PO3MOPOKYBAHHA 3aMOpPOKe-
HUX MPOAYKTIB. 3aMOPOKeHi MPOAYKTY TaHYTb Ni XON0A4HOK NPOTOYHOIO BO-
A010 WBMALE, HiX AKLLO IX NTOMICTUTK y BOAY. Lle noB’A3aHo 3 TnMm, Wo npoTou-
Ha BOJa nepepfac Tensio NpPoAyKTaMm LWBuaLle.

MpunKnagom KoHBeKLiT TaKoX € MOBITPAHa KynA. HarpiBau ycepeguHi Kyni
HarpiBa€ nosiTpa. BoHO pyxaeTbca Bropy. Yepes ue nositpAHa Kyna niginma-
eTbca. LLlo6 onycTnTicsa, HeO6XiAHO BUNYCTUTM TPOXY rapAaYvoro nositps. Moro
MicLie 3aiMe NPOXONOAHE MOBITPA, AKe 3MYCUTb KyJIO OMyCKaTUCA.

KoHBeKLUia Haa3BMYaNHO BaXk/IMBa B MeTeoponorii, abo BMBYEHHI norogu.
MoToKM TENNIOro N XONOA4HOro NOBITPA B aTMOCdepi CTBOPIOOTb XMapW Pi3HOI
dbopmn. HUMn MO>KHa NOACHUTN rpo3un, TOPHAAO i NOroAHI GPOHTN.

Harpite noBiTpA MeHLe 3a rycTuHOI, HiXK XonogHe. Tomy Harpite
NOBITPA NigiNMaeTbCA Bropy, a XoiogHe onyCcKaeTbcA. Tense NoBiTpA
(AK i BCi rasmn) nerwe xonogHoro.

€ 6e3niy NprknagiB KOHBEKLil Yy NOBCAKAEHHOMY XUTTi. Lle mo-
XKyTb 6yTV i 3BMYaliHi NnobyToBI ABMLWa. Hanpuknaa, 3aknnaHHa Boau
abo napa 3 YaluKuM rapAavYoro Hamnoto.
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§ 4.Tenne noBiTpA nerwe xonogHoro. KoHBeKuiA rasis

e
MNprKknagom KoHBeKLUiT, MOB'A3aHOI 3 pyxOM NOBITPA, € NOBITPAHA
Kyna. Harpisay ycepefuHi noBiTPAHOI Kyni Harpisae nositTpsA. BoHo py-
Xa€eTbcA Bropy. Yepes ye Kyna niginmaerbca. o6 onyctntuca, Heob-
XiAHO BUMYCTUTW TPOXM rapAa4oro nositps. Moro micue 3aiime npoxo-
NOAHE MOBITPA, AKE 3MYyCUTb KYJI0 OMyCcKaTUCA.

"3 KoHcnerT yuns

Y KoHBeKLuis — ue nepeMilleHHsA Harpitux 4YacTMHoOK (pianH abo
rasis). Harpiti atomn wBmgwe pyxatoTbcA. ToMmy BOHU NigiiMaloTb-
ca Bropy. IXHe micLie 3aMaloTb XONoAHI YacTUHKM. Tak BigbyBaeTbcs
nepemilleHHA peyoBUH (rasis i piguH).

danuTaHHa |3aBAaHHAa

1. Wo BigbyBa€eTbcsa 3 YaCcTMHKaMM PeYoBMHM (PigMHaAMW, razamm)
nig yac HarpiBaHHA?

2. llo Take KOHBeKLiA? @
3. Aknn gocnig HaoYHO NOKasye nepemi- m
LLIeHHA HarpiTol YaCTUHU PeYoBUHN? “

4. Haegn npuknagy BUKOPUCTaHHA NPo- . -
Lecy KoHBeKLUii y nobyTi. ‘ w ‘,
5. lNoAacHn cxemy pyxy nositpa (man. 11).

Man. 11. Pyx nositps

HikaBi thaKkTu

UM 3HaEW TW, AK YTBOPIKETbCA MOPCbKNN Opn3? YaeHb cyxo-
Ain HarpiBa€eTbCA WBUALWE, HiXX Mope. Tenne NoBiTPA NigiIMaeTbCA
3 3eMNli N PyXa€eTbca [o Mops. Tam BOHO OXONOMXKYy€eTbCA. Mlomy Ha
3aMiHy NPUXOAUTb XONOAHILIe Ta BOMOrille NoBiTpaA 3 mopa. Moro i
Ha3nBalTb MOPCbKMM OpU30oM. TakKMM YMHOM BUHMKAE KPyroBa Te-
yia NoBITpA.

YHOUi 3eMna oCcTuUrae weuaLle, Hixk mope. XonofHe nosiTpA ni-
AiNMaETbCA 3 cywi i npaMye oo mops. Llen noTik NoBiTpA Ha3uBalTb
6eperoBum 6pur3om.
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

Pyx noBiTpa y npupoAai — Bitep. dnworen

Bitep 3aBxan 6yB AyXe BaxnuBMM AnA nogen. Tucadi pokis TOMy MOPAKK
BMKOPMWCTOBYBaNM BiTep, WOO NepeTHYTU MOpe Ha Kopabnax. A CborofHi 3aBaa-
KW BITPAHUM Typ6iHaM M1 BUPOONIAEMO enekTpuky. Ane BYeHUM 3Hagobmnocs
6araTto yacy, Wob 3po3yMiTn, IK CaMe BUHVKAE BiTep.

Atmocdepa — Le Bce NoBiTpA, AKe € Ha nnaHeTi 3emnA. BoHO yTBOpIOE ra-
30BY 000/OHKY, WO oTouye 3emnto. ToBLYMHA LiiEi 060NOHKMN CTaHOBUTb 6/I3bKO
100 kinometpiB. Xouya M1 LbOro He 6aUNMO, MOBITPA CKNAZAETLCA 3 MiNbAPAIB
KPUXITHUX YacToK. Konu Ui YaCTMHKM NOBITPA pyxaloTbcA B aTmocdepi 3emni, Bu-
HUKaE BiTep. BiTep — Lie pyx YaCTMHOK NOBITPA. BiTep BUKNVKaHNN HepiBHOMIp-
HUM HarpiBaHHAM Ta OXONOAPKEHHAM 3eMHOI NoBepXxHi. [nA BU3HaUYeHHA BiTpY
HeoOXxiaHi ABa PpaKTOpW: LWBMAKICTb | HANPAMOK.

» Yomy BMHUMKAE BiTep?

Konu CoHue HarpiBa€e noBepxHio 3eMii, HarpiBaeTbCA Takox aTmocdepa. [le-
AKi TepuTOpIi Ha 3emni oTpUMYyOTb NPAMI NpoMeHi COHLA BeCb PiK | 3aBXAan Teni.
[HWi micua oTpMMyIOTb HenpsaMi NpomeHi. Lle 3anexuTb Big reorpadiyHoro pos-
TawyBaHHA MicuesocTi. Lo gani Big ekBaTopa, TO HarpiBaHHA NOBEPXHi 1 aTMOC-
depwn byae meHWKM. TaK BigbyBa€eTbCA, OCKINIbKI KYT HaXUly COHAYHUX MPOMEHIB
3MIHIOETbCA. TOMy KniMaT Tam XOnoAHiwmin. Tenne nosiTpA nerwe — BOHO Nigi-
IMa€eTbcs Bropy. Mlomy Ha 3amiHy HaxoauTb xonofHe nositps. Liei pyx nositps
3MyLLye fiyTU BiTEp.

Bitep moxe 6yt cnabkum abo cunbHUM. HaicunbHiwwmi BiTep GyBae nig vac
wropmis. LUTopm — e cunbHa 6yps, BiTep Ha Mopi un o3epi. LLTopm we Ha3mBa-
0Tb MOPHADO, YUKJIOH Um ypazaH. TopHapo (cmepy) — Lie NOBITPAHI KONOHW, AKi
LWBKUAKO obepTatoTbcA. BoHM yTBOPIOIOTHCA BCepeHi Oypi Ta NpOCTAraloTbCs Bif
XMapu o noBepxHi 3emni abo Bogun. LLMKAOH — MoBITPAHUIA BUXOP 3 HA3bKM
TUCKOM Yy LIeHTpi. YparaH — Lie LUTOPM i3 CUJIbHVM BITPOM ab0 NOTY>KHUMIK NOPU-
Bamu BiTpy. [ig yac yparaHy moxe 6yT HeBenMKMi JoLL,.

BiTpu po3pi3HATb 3a HanpAMKaMn. HanpAMOK NOTOKY MOBITPA BM3HAYaloTb
3a TIEI0 CTOPOHOIO FOPU3OHTY, 3BiAKN BiH AMe. € YOTUPU OCHOBHI CTOPOHN ropu-
30HTY: NiBHIY, NiBAEHb, 3axif i cxia. AKWo, Hanpuknag, Bitep AMe i3 3axoay, Noro
Ha31BaloTb 3axiOHUM. Lle 03Hayag, WO NOBITPA PYXa€TbCA i3 3axXoAy Ha cxia.

BiTpn BnnuBatoTb Ha norofy. BoHU NpMHOCATL NPOXONOAHE NOBITPA B Teni
MicuA. TakoX MOXKYTb MPUHOCUTY AOLL, CHIr abo HaBiTb NuA i Nicok. Hanpuknag,
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§5.Pyx nositpa y npupoai — Bitep. ®niorep

y [MiBAeHHIn A3il BiTpY BAITKY CNPUYNHAIOTL AOLLi. TaKi
BITPW BiOMi AK MYCOHW.

3 p[aBHIX vaciB NoAN BUKOPUCTOBYBaNWU CuUiy
BITPY. MopAK/M NoKnaganuca Ha BiTPW, NOJOPOXKY-
toun okeaHamu. Jllogn y cTapi yacu 6yayBanu BiTpAHi
MAVHW. TaKoX KONMCb CTBOPIOBANMN MALUUHU, AKi BU-
KOPUWCTOBYBANMN eHeprilo BiTPy A5A NOBOPOTY Kame-
HiB abo anA noapibHeHHA 3epHa Ta NepeKkayyBaHHA
Boaun. CborogHi Noamn 3aCTOCOBYIOTb BITPAHI MAVHN
AnA BUPO6neHHs enektpoeHeprii. [py BUPOOGHNLTBI
eHeprii 3a 4ONOMOroto BiTPY HemMa€e Hebe3neyHux Bia-
xogis (man. 12).

BiTpu, AKi AMyTb Yy BCbOMY CBITi, BNNBAIOTDL i Ha
Knimar. Lle pobuTb BUBYEHHSA BITPY BaXKMBOIO YacTuh-
HOIO HayK/ MeTeoposoril, AKa BUBYAE 3MiHW noroam
i po3pobnae metoan ii nepenbayeHHs. Bitpu Bax-
MBI TaKOX Yepes Te, WO Ui Macu pyxomoro nosiTpA
3MiHIOIOTb BUMAL 3emni. BiTpn, Tak camo AK BOAQ,
MOCTIMHO CTUPaIOTb cKenli Ta GOPMYIOTb KaHbLUOHU. Ix
e Ha3MBaloTb ywesuHu abo apu. Lle rnnboki, Heww-
POKi AONVHN 3 KPYTUMU CTiHaMW. BOHM yTBOPIOIOTHCA, )

. . . . . . CUNN BITPY: @ — MNIVH; 6 —
KONV BiTep i BOAA PYMHYIOTb FipCbKi nopoaw. MNoTyxHi NapycHe CYaHO; 8 — CyJacHa
nopwuBY NOBITPA 3abMpaloTb NiCOK i FPyHT. Lie HasmBa- BITpAHa Typ6iHa
€TbCA BITPOBOIO epo3i€to. Micuamu BiTPY 3aCMnaloTb
NiCKOM POAIOYUNN IPYHT (Ma. 13).

PaHiwe He 6yno npucTpoiB AnA NPOrHo3yBaHHA
noroaw. Jliogn noknaganuca Ha 6e3nocepepHe cro-
CTEpPEeXKeHHA, JOCBIA i HAPOAHY MyApicTb ¥ nepenba-
YeHHi Moroau i cTaHy BITPY. 3BUYaNHOIO MPAKTUKOIO
6yno nigknpaTv TPaBUHKY B NOBITPA, WoO Ai3HaTUCA
HanpAMOK BITpY.

OpHuUM 3 neplunx BUHAMAEHUX IHCTPYMEHTIB AnA
BM3HAUYEHHA HanNpAMKY BIiTPy cTaB ¢niorep. BiH 6yB
CMPOEKTOBaHWI TaK, Wob nerko obepratunca i BkasyBa-
TV HaNPAMOK. & e

Oniorep — Ue npunag ANA BU3HAYEHHA Ha- Man. 13. lpuknan
nNpAMKY BiTpY. BiH cknagaetbca 3 gBox vactuH. Le BITPOBO! €pO3Il

i
Man. 12. BukopuctaHHsA
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

Man. 14. Oniorepu

BKa3iBHUK i GiKCOBaHMN NOKaKUMK HanpAMKy. DiKCOBaHMN MOKaXKUMK BKA3y€e Ha
NiBHiY, NiBAEHb, CXiA un 3axia (masn. 14).

Konwu BiTep NoBUTb TOBCTUIN KiHELb MOKaX4KnKa, BiH noBepTae noro. Crpinka
BKa3yeE y HanpAMKY, B AKOMY Ame BiTep. AKLLO CTpifika BKa3ye Ha mapkep «[TiBHiu»
Ha ¢niorepi, Lie 03HavaE, Wo BiTep AMe 3 NiBHOYI Ha NiBAEHb.

Y Haw yac ¢pnrorepmn 3aCTOCOBYIOTb YacTiwe AK npukpacy byaisenb. [Jopori
" ecTeTYHO odopmneHi dprtorepn MoxHa N06aUMTK Ha faxax OYAUHKIB.

Atmocdepa — e ra3oBa 060M10HK3, WO oTouye 3emnto. ToBLMHA
Liei 060noHKM cTaHOBMTb 6nKn3bko 100 KinomeTpiB.

MoBiTpA CKNAgaeTbCA 3 MiNbAPAIB KPUXITHUX YAaCcTUHOK. Konu ui
YaCTUHKM NOBITPA NepeMilLyoTbCca B aTMochepi 3emni, ame BiTep.

Tenne nosiTpa nerwe. BoHo niginmaetbca Bropy. Mlomy Ha 3amiHy
HaAXxo[uTb XonoaHe nosiTpA. Llen pyx nosiTpA 3myLwwye ayTn Bitep.

3 AaBHiX YaciB NOAM KOPUCTYIOTbCA CUNoto BiTpy. CbOrogHi Mu BU-
KOPWCTOBYEMO BITPAHI MAUHW AN BUPOONEHHA eNleKTpoeHeprii.

BiTep BnnnBae Ha norofy 1 HaBiTb Ha Knimar.

\

| HoWcnext yuna

P
ij j BiTep — Le pyx YaCTMHOK NOBITPA, BUKTNKAHWUI HEPIBHOMIPHUM
HarpiBaHHAM i OXONoAXeHHAM. [InA BM3HAYeHHA BiTPY HeoOXiaHi
ABa GpaKkTopu: WBNAKICTb i HAMNPAMOK.

Oniorep — npunag ana BU3HaAYE€HHA HaNpPAMKY BiTpY. BiH cknapa-
€TbCA 3 BOX YaCTUH: BKa3iBHMKA N GiKCOBAHOIo NOKaXKuMKka Hanpsam-
Ky. DiKcoBaHMI NOKaXKUMK BKa3ye Ha NiBHiY, NiBAeHb, CXif, i 3axia.

28
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§5.Pyx nositpa y npupoai — Bitep. ®niorep

danuTaHHa i 3aBAaHHA

Ha3Bu npuunHm nepemilleHHA YaCTMHOK MOBITPA B aTMOCdepi.
Lo Ha3mBatoTb BiTpOM?

AK 'y faBHUHY BUKOPUCTOBYBanu cuy BiTpy?

AIK BUKOPUCTOBYIOTb CUNY BIiTPY CbOrOAHI?

AKu npunag gornomara€e BU3HAYNTU HaNPAMOK BiTpY?

. Ha3Bu HeraTtusHWM BNAUB BITPY.

oOunnhwWN-=

HikaBi thakTn

B aeponopTtax BCTaHOBNIOWTL Benukui oniorep,
AKNI Ha3MBAETbCA BiTPOBKa3. BiH CXOXni Ha Ko-
HYC i3 TKaHUHW. /loro e Ha3MBaloTb KOHYCOM BiT-
py, BITPOBOI LIKAPMNETKOW, BITPOBUM PYKaBOM.

MonpakTUKYN HAYKY pa3om i3 AOPOCAMMM
BUIOTOBNEHHA BNACHOIO BIiTNAKA
Kpok 3:

IHCTpyMeHTIN Ta 3irHm nanip Bif LieHTpy Ha KOXHOMY
marepianu: nanip, no fiaroHani B o6vagi 3 YOTUPbLOX 3TUHIB
CONIOMUHKa, KNen, CTOPOHMU, Wo6 BMIALLOB BiAMITb NO3HAUKY

HOXWL,, LWUNUNbKA, NiHiNKa, XpecT. B OAWH CaHTUMETP.
onieeub.
Kpok 4: Kpok 5:

B

Po3pix nanip Ha KOXHOMY OpfVH KiHelb KOXKHOTO 3 po3pi3aHnx
3rVIHI 1O MO3HAYOK. TPUKYTHUKIB 3arHu B LEHTp.
MocTaB cONOMMHKY
i NpoKoNK BCe WNUBbKOH.

’\
v

29

MpaBo anst 6e3onnaTHOro po3milleHHs NiapyYHKUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ 6 TennonpoBiAHICTb MOBITPA

Teepai, piaki Ta rasonofibHi peyoBUHU Mo-pisHOMY MepenalTb Tenso.
3paTHICTD NPOBOAUTY TENJIO HAa3MBAETbCA TennoNpoBigHicTIo. Lia BnacTtu-
BiCTb MNOB'A3aHa 3 pO3TallyBaHHAM Ta PYXOM MOMEKY/T PEYOBUHMN.

Y piguMHax i rasax Tensio nepefacTbca came yepes pyx monekyn. lporte
HalKpaLMMmM NPoBiAHNKAMM Tenna € TBEPAi peyoBMHM, 0COHNMBO MeTanu.

» MMpurapgan ¢i3nyHi Tina, aki nobpe nposoasaTb Tenno. Hasean npu-
Knagau.

XopownmMmn NPoBiAHMKAMK Tensa € antoMiHiin, Miab i Hep»aBitoya CTanb.
Lle — meTanu. 3 HUX BUrOTOBAAKTb KacTpyni n YanHUKN. M BUKOPUCTOBYEMO
IX ANnA npurotyBaHHA Xi. KacTpyni wBmMAKo HarpiBatoTbcAa. ToMy PKY MOXHa
NPUroTyBaT 3a KOPOTLLMIA Yac.

HeAki maTepianu He O3BONAOTbL TENNY NPOXOAUTU Yepe3 H1X. BoHwn Bigo-
Mi AIK i3onAaTtopum (Tennoisonatopn). Taki maTtepiann He NPONycKaloTb Tenso.
MNoraHi NpPOBIAHMKN — Lie XOpOoLUi i301ATOPN.

TennoizonAtopamn € fepeBo, CKNO, nanip, WepcTb, ryma, pignHn, nnac-
TWK, ra3un, oco6n1Bo NOBITPA.

MnacTuk i pepeBo BUKOPUCTOBYIOTb, HaNPUKNag, ANA BUTOTOBNEHHA py-
YOK KacTpyfb, NPacokK i YanHUKiB. BOHN gonomaratoTb 3py4yHO TpMMaTH iX.

ByniBenbHi maTepianu, Taki AK Lerna, CKnoBONOKHO, nonictmpon, a3bect
i miHonMnacT, NoraHo NpoBoAATb Tenno. BoHu 36epiratoTb y OyanHKax Tenno
B3MMKY i npoxonody BRiTky (mas. 15).

NeBHi TpaHCNOPTHI 3acO6M NOKPWTI MaTepianamu 3 NOraHMMK NPOBIAHN-
Kamu Tenna. BoHn nepeBo3aTb Nerko3anmmncti Matepianu, Hanpuknag, 6eH3uH.
Take NoKpuTTA aBTOMOGINIB 3anobirae HarpiBaHHIO GEH3MHY i MOro 3aropAHHIO.

MpaBo anst 6e3onnaTHOro po3milleHHs NiapyYHKUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



§ 6. TennonpoBigHICTb NOBITPA

Y Tepmocax, XONnoAWUbHUKAX i AyXOBKax
ay»e epeKTUBHO BUKOPUCTOBYIOTb i3071ALi10.
Came TOMy Halla Ka Ta Hanoi 3anMwarTbCA
rapAa4ynmm abo XonogHUMMN.

MoBiTpA — noraHu NpoBigHMK Tenna.
Moro monekynu He nepebyBatoTb y NOCTii-
HOMY KOHTaKTi ofHa 3 ofgHot. Monekynu
NoBITPA pPO3TallOBaHi 3aHaAToO Aaneko,
wob edeKTMBHO nepepaBaTy Tenno OfHa
onOHin.

Jliogn BMKOPUCTOBYIOTb NOBITPA AK i30-
NAUINHWIA MaTepian ana 36epexeHHA Tenna,
Hanpwvknag, A BUrOTOBJ/IEHHA CKIIONaKeTiB.
BikHO 3i cknonakeTom CTBOPIOKOTb LUIAXOM
CKNeBaHHA ABOX NUCTIB ckna. Mixk Humn
3anu1LWaloTb NPOCTip, 3aNOBHEHMI NOBITPAM.
Lle 3ano6irae BUTOKy Tenna.

Tennoizonatopom € wepcTb. |i BUKO-
PUCTOBYIOTb AJ11 BATOTOBMIEHHA KOBAP i Wep-
CTAHOro ofAry. XyTpo TBapuH NoraHo npo-
BoauTb Tenno. Lle 3axuwae ix Big xonoay
(man. 16).

BiBui obpocTalTb rycTol wepctio —
BOHa YTpPUMYE MoBiTpA. Konn Ha Bynuui xo-
NOAHO, TBAPUHW PO3NyLWyoTb XyTpo. [Taxm
Te X came pobnAaTb 3i cBoIM nip’am. Lle 3aTpu-
MYE MOBITPA | 3HMXKYE KiNbKiCTb BTPa4yeHoro
Tenna. barato TBapumH ob6nawToOBYIOTb CBOI
AOMIBKM Mif CHiIroM. Mi>k CHiXXMHKaMu 3aTpu-
MYETbCA NOBITPA. TaKMM YUNHOM CTBOPIOETLCA
noBiTPAHWIA wWwap. BiH 36epirae BnacHe Ten-
no TBapuHU. Tak camo 3axulueHi Big xonogy
1 O3UMI KyNbTYpW.

OpwviH 3i cnoco6iB 36eperT BnacHe Ten-
N0 y XONOAHUN OeHb — opfAraTy BOpaHHA,

[T4E" ! NN 7 SN
Man. 16. lMpuknagn Tennoisonawii
y npupogi
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

Man. 17. lMpuknagu TennoizonAdii B oaA3si

O 3aTPUMYE NOBITPA. 3MMOBI KOMOIHE30HU 3 MYXOBMM HaMoBHIOBaYeM J06-
pe 3axLWaloTb Bif XON0AY B3UMKY. IXHiii nip’AHMI HaNoBHIOBaY 3aTpUMyE 6a-
raTto noBitpAa (masn. 17).

Tn Konumcb yyB / yyna npo Tepmobinm3Hy? TepmobinmsHa — xopoLni i3o-
naTop. [i BUKOPUCTOBYIOTb AN 36epexeHHsA Tenna.

el

30aTHICTb pevyoBUHM NPOBOANTY TEMNO Ha3MBAETbCA TEMNNOMNPO-
BigHicTIO.

Y pianHax i rasax Tenno nepenaeTbca yepes pyx monekyn. losit-
pA — noraHui NpoBiaHKK Tenna. Mloro monekynu He nepebyBaloTb
Yy NOCTINHOMY KOHTaKTi ofHa 3 ogHot. Monekynu nosiTpa po3TaLlo-
BaHi 3aHaATO Aaneko, Wwob epekTBHO NepenaBaTy TEMNO OfHA Of-
Hiln. Hankpawmmmn npoBigHMKammM Tenna € TBepAi pe4oBUHM, 0cobnu-
BO MeTasu.

HeAki maTtepianun He npoBoAATb Teno. BoHU Bigomi AK isonAaTopu
(Tennoisonatopw). Yepes TaKki MaTepianu Tenno He MOXe NPOXoAUTHU.

: ) HoHCNeKT yuHda
- E

TennonposigHicTb — Le 34aTHICTb PEYOBMHN NPOBOANTM TEMO.
TennonpoBigHiCTb 3aneXKnTb BiJ PO3TallyBaHHA Ta PyXy MONEKyI.

TennoisonAaTopn — ue matepianu, AKi He NPOBOAATb Tenno.
TennoisonAatTopamn € gepeBo, CKIO, Nanip, WepcTb, XyTpo, nip's,
ryma, piguHu, NnacTuk, rasun, ocobnmeo nosiTpsa.
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§ 6. TennonpoBigHICTb NOBITPA

danuTaHHa i3aBAaHHAa

LLlo Ha3mnBatoTb TEMIONPOBIAHICTIO?

AKi peyoBMHN O6pPe NpoBOAATL Tenno?

Yomy noBiTpA — noraHnn NpoBigHWK Tenna?

Ha3Bwu Bigomi T06i TennoizonAatopw.

AK NoarHa BUKOPUCTOBYE BNACTMBOCTI Ten0i3onATopis?
AKi npuknagn TennoisonAuily npupogi Tn Moxew HaBecTn?

oOunbhwWN-=

MonpakTMRYA HayKYy pasom i3 Aopocnumu
BurotoBneHHa tTepmoca

Kpok 1: Kpok 2: Kpok 3:
i 3
\ ” L — J“ I"
Po3rnaHb cxemy, IHcTpymeHTN Ta maTepianu: Bigpix Bepx
MOSICHU fito OfiHa CKNAHA NAALWKA 3 KPULWKOK  MIAaCTUKOBOI MAALLKN.
Tepmoca. (0,5 niTpa), ogHa NnacTrMKoBa NiALKa

3 Kpuwwkoto (1,5 niTpa 3a po3mipom
CKNAHOT NASALWKN), oAnH 6aNoHUYMK
3 MiHOM, KNerKa CTpiyvka.

,

Momictn KpuwwKy  Monpocu Korocs i3 gopocamx posnu-  [licna BUCUxaHHA
Bifl MIACTUKOBOI  JINTM NiHY fOBKOJIA CKISHOT MAAWKNA.  06epexHo 06pix

NAAWKA Ha JHO. MoTpi6bHO BYTV 06EPEXHUM | BUKO- 3aMBy niHy
MocTaB CKNAHY NAALWKY  PUCTOBYBATW N'YMOBI pyKaBU4yKu! 3BepXy MAALWKN.
B cepefuHy 3ayeKkal ofivH AeHb, Wwob niHa
Ha KPULLKY. BMCOXNa.

Knok7: Knok 8:

‘ /
O6Knen NAALWKY KNenKo CTPIYKoIo. loToBo! Maew
BJTACHUI TepMOC.
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ 1 TUCK noBiTpa. ATMOCHEDHUHA TUCK

P AK TU raga€w, yn ma€ NoBiTpa macy?

MNoBiTpAa 3aBXxan HaBKoNO Hac. Mu He Biguy-

Man. 18. BaEMO Moro. Tomy MoXemMo NogymaTy, Lo NOBIT-
3 Maca .
1AM e pA He Mae macu. Ane ue He Tak. Maca nositpa 'y
Kopobui (kopobka mae popmy Kyba, OCHOBOIO
AKOro € KBagparT 3i CTopoHoto 1 M) 3a Temnepa-
maca 131 AP b AM) b

34

Typn 0° C gopisHioe 1,3 1 (man. 18).

ﬁ% BuKoHai Aocnia

[oBecTu, Wo NoBIiTPA Mae Macy, MOXKHa Ha gocnigi (masn. 19).

a N
Man. 19.
MNopiBHAHHA MacK
NOPOXHbOT Ta HaZyTOT
NOBITPAHUX KYSTIbOK

- J

Tuck noBiTpAa — Ue Bara Monekyn NoBiTpsA, AKi TUCHYTb Ha 3emnio. [o-
BITPA UMHWTb Ha HaC TUCK 3ycibiu. Ane Mu He BifuyBaEMO LibOro TUCKY. Agke
BCEpeANHi HaWoro Tina € NoBiTpA. BOHO Ma€e NprbAM3HO TaKNI CaMUin TUCK, AK
i noBiTpPA 30BHI (Masn. 20).

ATMmocdepHUIn TUCK — e TUCK, 3 AKUM aTMocdepa 3emMni fli€ Ha 3eMHy
NnoBepxHIo i BCi Tina.

ATMochepHUI TUCK 3aNeXnTb Bif TemnepaTypu Ta BUCOTH.

Konn nositpAa cTae Tenniwmm, BOHO po3WUnpEeTbca. Lle npmnssogntb oo
3MEHLUEHHA NOro rycTUHK. K HaCNiJOK — 3HMXKYETbCA TUCK. Konin NOBITPA cTae
XONOAHILWMM, BOHO CTUCKAETbCA, rycTiwae. Lle npr3soamTb A0 NiABULLEHHA TUC-
Ky. Yepes e y cnekoTHOMY KniMaTi Ha eKBaTopi 3a3BMYant HU3bKMI TUCK NOBITPA.
Y xonoaHmx obnactax 6insa MisHiuHoro 1 MiBAeHHOro NosociB TUCK BUCOKUI.

LUo Buwe TM nepebyBa€wl Hag PiBHEM MOPSA, TO MEHLLOI € FYCTMHA MO-
BiTpA. OCKiNbKM MeHW rycTe NOBITPA BaXUTb MEHLLE, BOHO CTBOPIOE GiNblLu
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§ 7. Tuck noBiTpA. ATmocdepHun TUCK

HU3bKNI TUCK MOBITPA. TOMYy Ha BepLINHi BU-
COKOT ropy MOXe By TI BaXKKO AUXaTu.

BiaAMIHHOCTI y TUCKOBI NOBITPA BUKANKA-
I0Tb PYX MOBITPA, TOGTO YTBOPIOETLCA BiTep
i 6araTo iHWKMX NOroAgHNX SBULL.

AK BumMipATM TUCK noBiTpA? OauHuui
BMMIPIOBAHHA aTMOCHEPHOro TUCKY — Mini-
MeTpU PTYTHOrO CTOBMYMKA. IX No3HayalTb
MM PT. CT.

HopmanbH1M aTMOChEpPHMM TUCKOM BBa-
»KatTb TUCK 760 MM PT. CT.

TncK NOBITPA 3a3BMYa BUMIPIOIOTb 3a [0-
MOMOrO PTyTHOro 6apometpa. PTyTHMIN 6apo-
METP MICTUTb CTOBMYUK, 3aMOBHEHUN PTYTTIO.
Lo BuLe TUCK NOBITPA, TO BULWMM Oyae CToBM-
UMK PTYTI. BUMipABLIM MOrO BUCOTY, MOXKHa BU-
3HAYMTU TUCK NOBITPA (Masn. 21).

Y Hawi gHi HanvacTiwe BUKOPUCTOBYIOTb
undposun HGapomeTp. BiH € nopTaTUBHUM
i 6inbl TOYHMM. Y LIbOMY NPUCTPOI MOKa3HN-
KW 3BMYaniHoro 6apomeTpa-aHepoiga nepe-
TBOPIOKOTbCA HA €IEeKTPOHHUI CUTHan i BUBO-
AATbCA Ha eKpaH.

Tuck nosiTpa i noropga. Y perioHax 3 H13b-
KUM TUCKOM 3a3BMYal noraHa noropa. AKLLO
Y MiCLeBOCTi HU3bKWI MOBITPAHUN TUCK, MO-
BITPA 3 CyCigHix obnacTtein 3 BUMUM TUCKOM
6yne pyxatuca scepeauHy. Lle 3mycutb nosit-
pA pyxatuca sropy. Konu BOHO niginMaeTbca
Bropy, BoAsHa rnapa KoHaeHcyeTtbcA. Lle cnpum-
UMHAE YTBOPEHHA XMap i goLuy.

HaTomicTb y perioHax 3 BUCOKMM TUCKOM
3a3BMWYaM rapHa noroga. Tam noBiTpA BifIbHO
CMYCKa€eTbCA 3ropu i HarpiBaeTtbca. Lle Bu-
KNMKa€E BMMApPOBYBAHHA i 3YMOBIIOE FapHy

Cyxy norogy.

— ‘*:
B N
= |-

Man. 20. HanpAmKM TUCKY NOBITPA
Ha TiNio NIOAVHYK, Ha 3emnio

Man. 21. Mpuknagn 6apomeTpis:
a— pTyTHUIN; 6 — GapomeTp-aHepoig;
8 — undpoBui
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

ATmochepHUn TUCK He CKpi3b OfHaKo-
BUIA. Ha piBHI MOpA TUCK Ha Halue Tino 6inb-
WWK, HiX Ha BUCOKIN ropi. Lle Tomy, Wwo Ha

.. BEpLUMHAX MeHLe NoBiTpA. Tn Konuco nitas /

- ¥ % niTana nitakom abo NpoiKAXKaB / NPoiXKAXKa-
v na yepes ropu? MabyTb, T Nomiyas / nomi-

N = : yana, WO y ByXax «CTYKae€», KONM niginMaeLw-

\ 'ﬁ CA BULLE Y/ CNycKa€ewcA. Tak BigbyBaeTbCs,
Man. 22. Bnms atMocdepHoro 60 TUCK BCEpeaMHi Byxa HaMaraeTbcsa CKoni-

TVICKY B NliTaKy I0BaTW TUCK 30BHI (Mas. 22).

Tuck noBiTpAa — Ue Bara MoneKkyn NoBiTPA, AKI TUCHYTb Ha 3emito.
MoBiTpA 3ycibiy YUMHNTb Ha HAC TUCK.

ATMOChEepHUMIN TUCK — TUCK, 3 AKUM aTMochepa 3emni fii€ Ha 3em-
HY NOBepXHIO i BCi Tina.

ATmochepHMN TUCK 3aneXunTb Bif TemnepaTypu Ta BUCOTHU.

BigMiHHOCTI B TWCKY MOBITPA BUKAMKAKOTb PyX MOBITPA, TOOTO
YTBOPIOETbCA BiTEp i 6araTo iHWKMX NOroAHNX ABULL.

OavHuui BMMiplOBaHHA aTMOChepHOro TUCKY — MinimeTpu
PTYTHOro crosnymka. BoHn nosHayaloTbCca MM pT. €T. HOpManbHUM
aTMochepHMM TUCKOM BBaKatoTb TUCK B 760 MM PpT. CT.

TucK NoBITPA 3a3BUYail BUMIPIOIOTb 3a JONOMOrOI pPTyTHOro 6a-
pomeTpa.

ATmochepHUI TUCK He CKpi3b OAHaKoBMI. Ha piBHIi MOpA TUCK Ha
Halle Tino GiNbLWWIA, HiX Ha BEPLUVHI FOpW.

U KoHCneKT yuHa

- ATmocdepHUIN TUCK — TUCK, 3 AKUM aTMOchepa 3emni Ji€ Ha 3em-
HYy NOBEpPXHIO i BCi Tina.
ATMOChEepPHMIA TUCK 3HUKYETBCA 3 BUCOTOIO.
OanHnLi BUMiptOBaHHA aTMOCPEPHOTO TUCKY — MinimeTpu pTyT-
HOro CToBNYMKa.

i
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§7.Tuck nositpa. ATMochepHUIn TUCK

danuTaHHa i3aBAaHHAa

Yn mae nositpa Bary?

LLlo Ha3uBatoTb aTMOCHEPHUM TUCKOM?

Big uoro 3anexuTb 3MiHa aTMOCchepHOro TUCKY?

Y AKNX OQNHULAX BUMIPIOIOTb aTMOCHEPHUI TUCK?

Ak Ha3MBaeTbcA nNpunag AnA BUMIPIOBaHHA aTMocdepHOoro
TUCKy? AKi BOHN 6yBatoTb?

AKNIN TUCK NOBITPA BBaXaloTb HOPMaNbHUM?

unbhwhN-=

6‘

MonpakTUKYN HAYKY pa3om i3 AOPOCAMMM
TUCK noBiTRA
Kpok 1:

IHCTpyMeHTU Ta MaTepianu:
CKNISIHKa 3 BOJOIO, JICT KapTOHY.

KapTOH noKnagn Ha CKIIAHKY.

PyKol0 WinbHO NPUTUCHN KapTOH
[0 CKNAHKW. [TepeBepHN CKNAHKY
noropu fHoMm. Mpubepu pyky,

AKa YyTPYMYE KapTOH Ha MicLii.

fIK BBaXKa€LL, YOMY KapTOH He napae?

31

MpaBo anst 6e3onnaTHOro po3milleHHs NiapyYHKUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



e ....l._, —p
Man. 23. BitpsAHa ene

Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ 8 BMKODMCTAHHA BNACTUBOCTEN MOBITPA

MoBiTpa oTouye Hac 3ycibiu. Mu cnprinmaemo Le Ak 6yaeHHe ssuLe. Mpo-
Te 6€3 NOBITPA Halle iCHyBaHHA HEMOXK/NBE.

MoBiTpa Oyxe Baxnuee AnA XUBKX icTOT. Jlioaam, AK i 6araTbom iHWNUM
TBapUHaM i pocnmHam, NoTpibHO anxaTn! AuxaHHA — Le npouec B opraHiami
XunBux ictoT. BiH BigbyBaeTbcA 3aBaAKM NoBiTpto. [ig yac AMxaHHA MU OTpU-
MYEMO KUNCEHb 3 MOBITPA | BUAINAEMO Byrnekucnum ras. Len npouec gae xu-
BMM OpraHiamam eHeprito, Wob icTn, pocTu Ta icHyBaTu!

MNoBiTpA 3maeTbca nerkum. Ane Hacnpasai noro ay»e 6arato. BoHo TicHe Ha
nosepxHto 3emni. Lle Ha3MBaeTbCA TMCKOM NOBITPA. T BigUyBa€LL BUCOKNI TUCK
MoBITPA Ha pPiBHUHI. Tak BigbyBaeTbcA, 60 BcA aTMOchepa TUCHe Ha Tebe. Ha Bep-
LUNHI FOpY TUCK NOBITPA HN3bKUIA. Lle ToMy o Ha Tebe TUCHE MeHLLEe NOBITPA.

AtTmocdepa — Le 3axmMcHUI wap 3emni. BoHa TakoX cKnaga€eTbca i3 no-
BiTpA. MNoBiTpA B Hawin aTmocdepi fie Ak izonAuyia. BoHo He go3Bonse 3emni
CTaTu Oy»e xonogHoto abo ayxe rapavoto. MNoBITPA TaKoXK MOXe 3aXUCTUTK
Hac Big MmeTeopuTiB. Lle WwmaTku 3aniza abo KamiHHA, WO nagatoTb 3 KOCMOCY
Ha 3emnto. MeTeopuTM MOXKYTb KOHTAKTYBaTW 3 Halow atMocdepoto. BoHun
TPYTbCA 00 MOBITPA, YAaCTO 3ropatoTb i PO3NaAATLCA HA APIOHI LWIMATOUKMN,
TaK i He JOCArHYBLWY 3eMni.

MNoBiTPA MOXKe pyxaTnca WBNAKO N Ha Aa-
neki BigcTaHi. HaBiTb y AyXe TUXUN OeHb Mo-
BiTPA HAaBKOJIO HAaC 3aBXAN PyXa€eTbCA — Ame
BiTep. Big pyxy noBiTpsA 3aneXxmntb 3miHa noro-
AV Ha BCin 3emni Ta Y KOHKPETHIN MiCLIeBOCTi.

30aBHa noAgnHa BUKOPUCTOBYE CUMY BIT-
py. Y mopennascTBi — AnA pyxy napycHUx cy-
JeH. TakoxK BiTep gonomarae npusoanTu B Aito
MJIVHW 1 BITPAKKW, CNPUYMHAE PYX BOAM TOLLO.
CborofHi cuny BiTPy MO>KHa BUKOPUCTOBYBATH
ANsi BUPOONEHHS eNneKTpoeHeprii 3a JONomo-
ol YCTaHOBKM BITPAHUX TYp6iH. Taki TypObiHK
obepTaloTbCA Nig i€t BiTPY N BUrOTOBAAIOTbL
eneKkTpUUHy eHeprito. fi MOXHa BUKOPUCTOBY-

=

KTpOCTaHLUiA
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§ 8. BukopucTaHHA BnacTMBoOCTel MOBITPA

BaTU B NobyTi Ta y NpOMMUCNOBOCTI (Masn. 23).
A Take il BAPOOHMLUTBO He 3abpyAHIOE HAaBKO-
NNLLHE CepenoBuLe.

llle ogHa BaXknuBa BNACTUBICTb MOBIT-
pAa — Tenne NOBITPA nerwe XoJO[AHOrO.
Came 3aBAAKM Ui 0COOBMMBOCTI BUHUKAE
KOHBeKLUifa (masn. 24).

» TloAcHM npuKnagn KOHBeKLii, 306pa-
XeHi Ha MantoHKy 24.

MosiTpA noraHo npoBoauTb Tenno. Tob-
TO NOBITPA — rapHWi TennoisonAaTop. Jlroan-
Ha BUKOPMWCTOBYE L0 BNACcTUBICTb Y NOOyTi.
Hanpuknag, 6yauHKM i3onto0Tb MaTepianamum,
Ais AKknx nobynoBaHa Ha NoraHii Tennonpo-
BiAHOCTI noBiTpA. MaTtepianu gna Tennoiso-
nAauii matoTb 6arato 6ynbbawok nositpa. Le
Jae€ 3mory 3aTpumatu Tenno. Lo BnactmBictb
NOBITPA BUKOPUCTOBYIOTb i Nif YaC BUroTOB-
JIeHHA MeTaNionNacTUKOBUX BiKOH. MixK nucTa-
MU CKNa yTBOPIOIOTb MOBITPAHY Kamepy. Lo
6inblue y cknonakeTi Takux Kamep, To binbLie
BiH Oyge yTpumyBaTV TEMno Yy MPUMILLEHHI
(man. 25).

» Hasegu npuknagn BUKOPUCTaHHA
noraHol TenaonpoBiAHOCTI MOBITPA
NOAVHOI0, TBAPUHAMMK, NTaxaMu.

JlioguHa po3pobuna 6e3niy NpUCTpPoiB
i MexaHi3miB. [leAKi 3 HMX BMKOPUCTOBYIOTb
y CBOIW Aii BnactnBocTi nosiTpsA. Lle i Tepmo-
CW, | KOHOWLIOHEPW, | NAUTK, | XONOAUNbHUKN,
i Hacocn (YCMOKTYBanbHUN, HarHitanbHUN),
pi3HOMaHITHi po3nopowyBayi Ta 6araTo
iHWoro.

Man. 24. lMprKnagn KOHBEKLil:
a— y NpuUMiLLEHHi; 6, 8 — Yy Npupoai

*%‘ D& 3
Man. 25. lMpuknagn BUKOPCTaHHA
TENIONpPOBIAHOCTI NOBITPA
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

el

MoBITpA QyXe BaXknmBe Ans XUBUX icTOT. JTlogam NoTpibHO anxatu.
Tak camo — TBapuHam i pocnnHam! Hacnpasgi noBiTpa gyxe 6arato,
i BOHO TUCHe Ha NoBepxHIo 3emri. Lle Ha3nBaeTbCA TUCKOM NOBITPA.

AtTmocdepa — ue 3axucHui wap 3emni. BoHa Takox cknagaeTbea
i3 noBiTps. MNoBiTpA B aTMocdepi gie Ak izonauia. BoHo He no3Bonse
3emni cTatu fy»e XonoaHoto abo ay»ke rapayolo.

Bia pyxy noBiTpA 3anekuTb 3MiHa NOroam Ha BCii 3eMni Ta y KOH-
KpPeTHin MiCcLLeBOCTi.

U I KoHCneKT yuHsa

MoBiTpA Ma€e NeBHi BNacTnBoCTi. BoHO nepebyBac y razonofioHo-
My cTaHi. TakuM YAHOM MU MOXeMO AuxaTu. Tenne NoBiTPA neriue xo-
nopHoro. YHacnifok uboro BiabyBaeTbCA KOHBeKLUiA. [oBiTpA noraHo
nposoauTb Tenno. [lpoTe BOHO — f06puii i3onATop.

b

e

danuTaHHa 13aBAaHHAa

1. AKi OCHOBHI BNacTMBOCTI NoBiTpA?

2. flKk nlognHa BUKOPUCTOBYE cuny BITpy?

3. AKinpunaguTa MexaHi3mMn 3aCHOBaHi Ha BUKOPWCTaHHI BlacTu-
BOCTel noBiTpA?

4. AKnmu BNAaCTMBOCTAMU NOBITPA T KOPUCTYELLCA?

HikaBi thakTn

» LUoaHs gpopocna noguHa BamMxa€e 6nusbko 18-20 Kinorpamis
noBiTpA.

» 3BMYANHIN NOAVHI CKNagHO obxoauTunca 6e3 NosiTpA AoBLIE
KiNnbKOX [ecATKiB ceKyHA. Ane TpeHOBaHi CNopTCMeHU, 0Cob-
NVBO NNaBLi, MOXKYTb 3aTPUMyBaTU ANXaHHA HabaraTo JoBLe.
Y CBITi iCHY€ KinbKa coTeHb NtoAen, AKi MoXyTb 06inTuca 6e3
noBiTps Ginblue, HiX N'ATb XBUMH. A € HaBiTb Taki pekopacme-
HW, AKi 30aTHI 3aTpUMaTu AUXaHHA Ha ABagUATb XBUIVH. Tpu-
Bajie KNCHEeBe rofiofyBaHHA MOXe MaTu BaXKKi Hacnigku ans
MO3KY 4u B3arani npn3BecTn o cmepTi!
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§ 9. HarHitanbHUiA Hacoc: 6ynoBa, MPVHUMN [, BUKOPWCTaHHSA

§ 9 HarHiTanbHUA Hacoc:
GyaoBa, NpMHUMN All, BUKODUCTAHHA

Hacoc — ue MexaHiuHuin NpucTpin. Mloro BUKOPUCTOBYIOTb /A Nepemi-
LWeHHA piguH abo rasie. Cepue — BaXXNMBUIN HACOC AN NOAEN | TBAPUH. BoHO
JonoMarae pyxaTunca Kposi.

Mepwwuin Hacoc 6yB onucaHui Apximegom 6nm3bko 300 pokiB 4O HaLOi
epun. Apximep — uUe AaBHbOrpeLbKnin MaTeMaTUK, Qi3nK, BUHAXIGHUK 1 iHXe-
Hep. Vloro BrHaxif BijomMni Ak rBUHTOBUIN Hacoc Apximeaa. Hacocu npaujo-
0Tb 3aBAAKN CUNi CTUCKAHHA ab0 X BUKOPUCTAHHIO MeXaHIYHUX CU, AKi LUITOB-
XaloTb PEUOBUHY, UM LWAAXOM Pi3NUYHOro nignomy.

Hacoc — ue mexaHiuHuin npuctpin. BiH BUKOHYe po60oTy Ha nigiom,
TPaHCNOpPTyBaHHA abo CTUCHEHHA piAVvH i rasiB. Hacocamu 3a3Bnyaii Hasn-
BalOTb MPUCTPOI ANA NepeKayyBaHHA pianHM abo NpUCTPOi 3 pyYyHUM NPUBO-
nom (man. 26).

HarHitTanbHUM (NOBITPAHMIA, NOPLIHEBNN) HACcOC — Le NPUCTPIN AnA
BMLUTOBXYBaHHA MNOBITPA.

Man. 26. [MprKnaam HacociB: @ — 306pakeHHA MOPLLIHEBOrO Hacoca, NpubansHo 1450 pik;
6 — Hacoc Bof03/1VBY; 8 — PYUHUI aBTOMOLINbHMI HAaCOC; 2 — BEIOCUMNEHWIN HAacoC;
0 — nomna [ BoAu; € — KOJIOHKa; X — HacoC Af1A BUKavyBaHHA HapTy
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis
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Man. 27. bynoBa HarHitasbHOro (MopLIHeBOro) Hacoca

MpuHUMN Po60OTM NOPLUIHEBOrO Hacoca (Mas. 27) NONAra€e B HaCTYMHOMY.
Mpwn pyci nopwHA NpaBopyy y pobouiil Kamepi Hacoca CTBOPIOETLCA PO3pia-
MKEeHHA. HYXKHIM KnanaH (3acniHKa, LWo NpUKpPYBAE OTBIP, Yepes AKUIM NPOXOANTb
napa, ras, pigMHa Towo) BIAKPUTUI, a BEPXHIl KnanaH — 3akpuTuii. Tak Bigoby-
BA€ETbCA BCMOKTYBaHHA piguHu. Mpun pyci y 3BOPOTHOMY HanpAMKY B pobouii
KaMepi CTBOPIOETbCA HaO IMLLKOBUI TUCK. ToAi BEPXHiM KnanaH BXe BigKputuu,
a HWXKHIN — 3aKpuTuin. Tak BigOyBaEeTbCA HAKONMUYEHHA PiNHN.

HarHiTanbHMM HAaCOCOM € BeNTOCUMEAHNIN HAaCcOC. TaKOX Lie Hacocu, AKi BU-
KOPUCTOBYIOTb AJ1f HACUYEHHA KMUCHEM akBapiyMa abo cTaBka. Lle Takox ra-
30BUN KOMMpPecop ANA XKNUBEHHA MHEBMATUYHUX iIHCTPYMEHTIB. [THeBMaTUYHI
IHCTPYMEHTN — Le pyydHi npunagn. BoHn npautooTb Nig TMCKOM CTUCHEHOTO
nosiTpA. Mpo HKX Tn Ginblue fi3HaEWCA Y HACTYNMHUX Po3Ainax.

HarHitanbHi HaCOCK YaCTO BUKOPUCTOBYIOTb Y HAdTOBI MPOMKCNOBOCTI. Ta-
KO — Yy NPOMUCIOBUX | MariCTpasnbHUX TPAHCMOPTHMX CUCTEMAX, MepPeXi BOJO-
nocTayaHHA. HarHiTanbHi Hacocy NOTPIGHI ANA NepemilleHHA TBEPAUX CUMYYMX
MaTepianis (Byrinns, pyaa, OygisenbHi maTtepianu).

Hacoc — ue mexaHiuHui npucTpiit. BiH BUKoHye poboTy Ha nig-
MoM, TpaHCMOPTYBaHHA abo CTUCHEHHA piauH i rasis. Hacocamu 3a-
3BMYal Ha3MBalOTb NPUCTPOI ANA NepeKayyBaHHA pignHU abo npu-
CTPOI 3 PyYHUM NPUBOLOM.

HarHitTanbHuUn (NOBITPAHMIA, NOPLIHEBMIA) HACOC — L& NPUCTPIN
ANA BULLTOBXYBaHHA MOBITPA.
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§ 9. HarHitanbHUiA Hacoc: 6yfoBa, NPUHUMN A, BUKOPUCTaHHSA

@HJ KoHCNeKT yuHa

HarHiTanbHMM Hacocom € BenocuneaHunm Hacoc.
OCHOBHMMM YaCTMHAMU HarHiTanAbHOrO Hacoca €: KnanaH, nop-
LEeHb, WAaTYH, KPUBOLINNM.

3anuTaHHa | 3aBAaHHA

1. AKun npucTpin Ha3MBalOTb HACOCOM?

2. AKnN HacoC Ha3MBalTb HarHiTanbHMM? Ha3BM NOro OCHOBHI
YacTUHN.

3. HaBepgu npuknagn 3aCToCyBaHHA HarHiTanbHOro Hacoca.

MonNpakTURYA HaYKy pa3oMm i3 Aopocnvmm

5 ©

BuUroToBJsieHHA NPOCTOr0 Hacoca

IHCTpyMeHTU Ta MaTepianu: 6aHKa 3 LWMPOKMM ropsioMm,
HafyBHi KYNIbKU, HOXKWL,i, 2 CONOMUHKM ANA HanoiB.

Rnok 1:

RKDOK2: HanosHu 6aHky Bogoto HanonoBuHy.

Bigpi>k ropneuyko noOBITPAHOI Kysni B Till YaCTWHI, e BOHa MOYNHAE
po3LmploBaTUCA.

RnoR4: Hataruu sigpizaHy YacTuHY NOBITPAHOT KyJbKM Ha 6aHKY.

Ob6epexHo 3poby 1Ba OTBOPU B MOBEPXHi MOBITPAHOT Kyni (Ha BiAcTaHi
2 cm ofiHa Big ogHOI).

BctaB fOBry 4yacTUHY CONMOMUHKN B KOXKEH OTBIp.
CONOMVHKM MOBUHHI LWiNbHO BXOAUTY B OTBOPU.

Ha ofHy 3 CONOMWHOK OOArHW HEpO3pi3aHnin Ki-
RDORT: Heupb ropneuxa nositpsaHoi Kyni i o6moTail Moro
CTpiyYKol0.

MocTtaB 6aHKy B BeNMKy KacTpysio. ObepexHo Ha-
KooK 8: tvcHy Ha uenTp posTarkyToi Kynbku. Yn pyxaeTbea
BoAa? Y AKoMy HanpAmKy?

Mw 3pobunn NpoCTUin Hacoc, KNI NepeKadvyBaB Bogy 3 6aHKM Yepe3 CONOMUH-
Ky B nocyguHy. ObpizaHuin KiHeLb KyNbKW MpaLioBaB fAK KranaH, Wwob Boga He
CTikana Hasag no conomuHLi. Hawe cepue Tak camo nepekavye KpoB y TiNo ye-
pe3 aptepil. Jliogcbke cepue Mae BCepeanHi YoTMpu okpemi Kamepu. Llen Hacoc
nokasye, AK NpaLtoe oAgHa Kamepa i il KnanaH.
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

YCMOKTYBaNbHUA HACOC:
Oygosa, npMHUMN Ail, BUKOPUCTAHHA

Man. 28. bygoBa nopLIHEBOro
Hacoca

YcmoKTyBanbHUN (po3pifKyBanbHUN)
HACOC — Lie BUJ MEXaHIYHNX HACOCiB.

YCMOKTYBafbHUA  HACcOC CKNafja€TbCA
3 uuniHgpa. YcepeauHi ymniHapa noplweHb
PYXa€eTbCA Bropy Ta BHU3 i WiNbHO NpunArae
[0 CTIHOK. Y HMXKHI YaCTWHI uuniHgpa i B ca-
MOMY MOPLHi BCTaHOBJMIEHI KnanaHn. BoHn
BiAKPVBaKOTbCA TiNbKK Bropy (masn. 28).

AK e npaulo€e YCMOKTYBaslbHUIN Hacoc?
Konn nopleHb pyxaeTbca Bropy, Boga nig
L€l aTMOCPepHOro TUCKY BXOAUTb Y TPYyO-
Ky. MiginmaeTbca HMXHIM KnanaH. Konn nop-
WeHb PYXa€ETbCA BHM3, BOAA Nig HUM TUCHE
Ha HWXHIN KnanaH. BiH 3akpuBaeTbca. Of-
HOYACHO Mig TUCKOM BOAMW BiAKPWUBAETHCA
KnanaH BcepeauvHi nopuwHA. Boga nepe-
X0OuTb y NPOCTip Hag nopwHem. MNpu no-
AanbLloOMy pyCi MOPLUHA BFOPY Pa3om 3 HUM
nininmaeTbcAa i Boga. BoHa BunmBaeTbcsa
y BigBigHY Tpy6by. OgHOYACHO 3 MOpLWHEM
niginmaeTbca HoBa nopuia sogu. MNMpu Ha-
CTYNMHOMY OMYyCKaHHi MoplwHA Boga byne
BXe HaZ HUM. Taki npouecy NnoBTOPOBaTU-
MYTbCA AOTU, NOKN MW HE MPUNUHUMO Ka-
yaTtu Boay.

Po6oTta ycMOKTyBanbHOro py4yHoro Hacoca. [1pu xogi noplHa Bropy

HUXHIN KNnanaH BiAKPUBAETbCA | BOAA 3aCMOKTYETbCA Yy BEPXHil YaCTMHI Haco-
ca. [pn xofi NopLHA BHN3 BIGKPUBAETbCA KflanaH Ha NOPLUHI, i Boga OnnHA-
€TbCA Hag HUM. [1py HACTYNHOMY XOAi NOPLUHA Bropy BoAa BUXOAUTb 3 BEPX-

HbOI YaCTMHW Hacoca.
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§ 10. YCMOKTYBanbHWIA Hacoc: OyaoBa, MPUHLMM fil, BUKOPWUCTaHHA

v

Man. 29. lNMpuknagu ¢opm AnsA BUroToBIEHHA BUPOOGIB i3 niactmacu

MprHUMN YCMOKTYBaNbHOIMO HacocCa BUKOPUCTOBYETbCA He TiNbKW ANA
Boawn. barato npunagis npauloloTb 3 BUKOPUCTAHHAM TUCKY MoBiTpA. Ha-
npuknag, NUTTA naacTtMacy nig TMckom. PosnnaBneHnn nnactmk BBOAUTHCA
y dopmy. 3Bepxy Moro po3sirpisatotb. 3HM3y BigKauyTb NoBiTpA. Konn 3 ¢pop-
MM BMKa4yaHO MOBITPA, po3irpita niactMmaca nig gieto atmocpepHOro noeitpsa
LWiNnbHO 3aMOBHIOE YCi 3arnnbneHHa dopmu. lNicna oxonopkeHHA nnacTmaca
TBepAaHe. Tak BUXoaAnTb roToBa Aetanb (Mas. 29).

MepunyHUn Wnpuy € NPUKNagoM YCMOKTYBaIbHOroO Hacoca. TakvM HacoCcom
€ TAKOX KOHAWUTEPCbKMIA WNpULL. Mloro BUKOPUCTOBYIOTb y KyniHapii (Mas. 30).

Man. 30. MeguyHUmM i KOHAUTEPCbKUI WNPULN

u&)l BUCHOBEM

YcmoKTyBanbHU (po3pigXKyBanbHUN) HacoC — Ue BUA Mexa-
HiYHMX HacociB.

YCMOKTYBaNbHUIN HAacOC CKNAJAETbCA 3 UuniHApa. YcepeanHi uu-
niHAgpa nNopleHb PYXa€ETbCA Bropy i BHW3 Ta LWiNbHO NpUAArae go

CTIHOK. Y HUXKHIN YaCTWHI UnniHApa i B CamOMy NOPLLUHI BCTAHOB/EHI
KnanaHwn. BoHn BigKp1BaoTbCA TiNIbKN Bropy.
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

. HOHCNEeRT yuHa
|

B

v

MpuYHUMN PO60OTN YCMOKTYBaIbHOrO HacoCa BUKOPUCTOBYIOTb He
TinbKy AnA soau. barato npunagis npauytooThb i3 3aCTOCYBaHHAM TUC-
Ky noBiTpA. Hanpunknag, npy BUroTOBMIEHHI NpeAMeTiB 3 niacTMacu.

MeanuyHun Wwnpuu, AK i KOHGUTEPCbKNIA, TAKOXK € NPUKIALOM YCMOK-
TyBaNbHOro Hacoca.

danuTaHHa i3aBAaHHAa

. KM npunag Ha3nBalTb YCMOKTYBaslbHMM HacOCOM?

. Ha3Bum ocHOBHI enemeHTN Hacoca.

Haseaun npuknagmn 3actocyBaHHA YCMOKTYBaJIbHOroO Hacoca.
. Posrapan pebyc:

A wWN =

5. YBa)XHO NOAMBUCH Ha MaJIlOHOK. IKOro efieMeHTa He BUCTavyaE€
HacocoBi? Po3Kau, fIK Lileil HacoC Npauioe.
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§ 11. Po3nopolyBau (po3nuntoBay). MpuHUmn poboTu

§ 11. Po3nopowysau (po3nunioBaul. NMpuHUMN poGoTK

Posnopoluysau (posnunioBay) — Le MexaHiyHun npucTpii. Moro Buko-
PUCTOBYIOTb 1A PO3NWAEHHA pianHK (Boaw, nobprBa, oTpyToXimikaTis, dap-
61, nakiB Ta iHWNX peyoBKH). Po3mMipu po3nuntoBaya MoxKyTb OyTn pisHumMn. Lle
1 ManeHbKi NpeaMeTn, AK-0T 3BMYaHA NAALKA 3 PO3MOPOLLYBaYeM UmM PloK3aK

3 po3nunioBayem ansa ¢apbu. Takox Le BenmuyesHi NpudinHi onpuckysaui. Ix

NigKNoYaloTb 10 CaMOXiAHUX arperarTiB, Takux AK TpakTop (mas. 317).

MpuHumMn aii po3nopolyBaya 6a3yeTbca
Ha po6oTi Hacoca. [Mpo ue cBigunTbL Cxema 6y-
[0BW po3nopouyBaya (mMasn. 32). NepeHoCHiI
po3nopouwyBayvi — LUe, AK NpaBuio, nepe-
HOCHI MiCTKOCTi 3 HacocoM. Llen Hacoc BuKo-
PUCTOBYE CTUCHEHE NOBITPA ANA PO3NuUieH-
HA pPianHW.

OKpim CinbCbKOro rocnogapcTaa, po3no-
polyBayi akKTMBHO BUKOPUCTOBYIKOTb Yy MO-
6yTi. MonynApHUMK € pi3HOMaHITHI 3acobu
ANA YNLWEHHA | MATTA Y MICTKOCTAX 3 PO3Mo-
powyBayem. [Jo HMX HanexaTb 3acobu anA
AesiHdeKuii, Mo Ta NiHW ANA YMLLEHHSA, 3a-
cobu ona BMBEAEHHA NAAM, AN MUTTA BiKOH,
noniponb Ana me6nis. Po3nunioBadi € i Ha

Man. 32. bygoBa po3nopoliyBaya

a
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

napdymax, 3acobax ana gornagy 3a sonoccam. MegmyHa npoMmncioBicTb Ta-
KO>X BMKOPMCTOBYE PO3NuIIOBaydi y npenapartax Ana 3HeboneHHs, fikax npo-
TV HeXUTIo | 6onto B ropi, cnpenax Big onikis.

LA -

Man. 33. [puKnagam 3acTocyBaHHA PO3MOPOLLYBaYiB

PosnopowyBau (po3nuaioBay) — Le MeXaHiYHUA NPUCTPIN.
Vloro BUKOPUCTOBYIOTb /1A PO3NUEHHA piavHK (Boam, no6puBa, oT-
pyToximikaTis, ¢papbu, nakiB Ta iHWKX peyoBUH). Po3mipu posnunto-
Baya MOXYTb OyTu pisHUMN.

MpuHumn gii po3nopoluyBaya 6a3yeTbca Ha pobOTi Hacoca.

MNepeHoCHi po3nopolwyBayi — Le, AK NpaBUNo, NePeHOCHi MiCT-
KOCTi 3 HaCOCOM.

OKpiM CinbCbKOro rocnogapcrea, po3nopoLlyBayvi akTMBHO 3a-
CTOCOBYIOTb Yy MOOYTI.

MegnuHa NpPoOMUCNOBICTb TaKOXK BUMKOPWUCTOBYE PO3NUIOBaYi
y npenapaTax AnsA 3He6OoNeHHS, iHLWMX NiKax.

g - HoHCNEKT yuHa

— Po3snopouwlyBau (po3nunioBay) — LUe MEXaHiYHUN NPUCTPIN.
/loro BMKOPWUCTOBYIOTb A1 PO3NUAEHHA PiguHKU (Boaw, no6puBa,
oTpyTOXimiKaTiB, $papbu, naKis Ta iHWNX PEYOBUH).

danuTaHHa i3aBAaHHAa

1. AKui NpuUCTpin Ha3nBalTb PO3NopoLLyBayYem?
2. [le BUKOPWCTOBYIOTb po3nopoLlyBay?
3. Yu BuKkopuncToByew T y NobyTi po3nopouysay? Ak came?
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§ 12.MHEBMATUYHI MaWWHK Ta MeEXaHi3Mun

§ 12. MIHeBMaTUUHI MALUMHM Ta MEXaHi3Mu

JeAki iHCTpymeHTM Ta npucTpol npwu- _
BOOATb Y Ail0 CTUCHEHUM MOBITPAM. BoHun o @”“L}" -
BiIOMi AK MHeBMaTMuHi npuctpoi. Cro- 1= ﬁg "
BO «MHEBMATMYHUN» MOXOAUTb 3 rpeLbKol :
MOBW. BOHO 03Haua€e «noBiTpsi» abo «BiTep».
MNprKknagammn Takmx NpuUCTPOIB € nepdopa-
TOopW, BiAGiNHIi MonoTku, ¢apbonynbTy Ta
NOBITPAHI ranbma. Y geAkux Bunagkax AanAa
po6oTn iHCTpymeHTa abo NpPUCTOCYBaHHA
BUKOPUCTOBYIOTb YCMOKTYBaHHA MOBITPA, 3a-
MiCTb CTUCHEHHS, AIK Y 3BUYaHOMY NUNOCOCI.

[MHeBMaTUUHI NPUCTPOT — YHiBepCanbHi,
edpeKkTMBHI Ta 6e3neyHi. lMosiTpAHUA npu-
CTPiN He CTBOPIOE icKop. Lle BaxnnBo nig yac
po60TK B Hebe3neUYHNX 30Hax — HanpuKnag,
y WwaxTax. Tam BMNagKoBa iCKpa MOXe BUKMN-
KaTu BMOYX abo Moxexy.

[MHeBMaTUUHI IHCTPYMEHTN pPi3HUX BU-
[iB BUKOPUCTOBYIOTb ANA pi3HMX uinen. lMe-
PEHOCHI MHEeBMAaTUYHi iHCTPYMeHTM — ue
wnidyBanbHi MalWWHKU, CBEpANna, BUKPYTKM,
BiAGIHI MONOTKM Ta pi3Hi cneuianbHi iHCTPY-
MeHTU. Lle MoXyTb 6yTn mikcepu ana dapbu
uyn wunosaHi BUKPYTKK. MNepdopaTtopn —
BaXkKi IHCTPYMeHTU. IX BUKOPUCTOBYIOTb o [Ty ol 5
30Kpema Ana ripcbkmx pobiT i BUIMKKM rip- Man. 34. Mprknagy NnHeBMaTUYHUX
CcbKux nopia (man. 34). Nepdopatopun yacto npucTpois
3aCTOCOBYIOTb Y MOOYTi Ta MPOMUCIOBOCTI.

Bin6iiHi MONOTKM ANA 3HATTA OOPOXKHLOIO MOKPUTTA NPUBOAATL Y Aito
nopwHem. BiH yaapsae no teepgomy noKputTo. lNopLieHb Ma€ KNMHOMOZIOHWIA
KiHeLb. Baxki BigbiiHi MONOTKM BUKOPUCTOBYIOTb ANA PYMHYBaHHA JOPOX-

HbOro MOKPUTTA, 6ETOHY 1 BanyHiB. Jlerwnmm BepCiaMmn KOpUCTYOTbCA ANA
06p0o6KM nerkmx 6eTOHHMX NiANor, Mep3noro rpyHTY N LernaHnX CTiH.
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Po3ain1

Man. 35. Po6oTa papbonynstom

ranbMiBHa maricTpanb

nofaTko-
BUW LMAIHAP
3 MOBITPAM

ranbMiBHUN LUNIHAP

1
MHEBMAaTUUYHUNIA

po3nogintosay

Koneco /\ —_—
Z/
ranbmiBHUN

6almak

=T A R

Man. 36. [anbMiBHa cucTema noi3ga

Qi3nyHi BRacTMBOCTI rasis

MNHeBMaTNYHI Apwni N rankosi KnoYi —
Lie NnopTaTUBHI Ta Nerki iHcTpymeHTn. BoHn mo-
XyTb OyTI 1y Tebe Baoma. [HeBMaTMYHI Ktoui,
Hanpuknag, MOXyTb 3aTAryBat abo ocnabnio-
BaTW rafiku Ha aBTOMObINbHYX LWMHAX HabaraTo
LWBKUALLE, HiXK Lie MOXXHa 3p00MTY BPYUHY.

Mictonetu-posnunioBavi  (papbonynb-
TN) BUKOPWCTOBYIOTb CTUCHEHEe MOBITPA ANA
HanpaBfieHHA BUCOKOLWBUAKICHOMO MOTOKY
piavHn 0o noBepxHi (man. 35). Lie moxe 6yTu
dapba abo iHWKMI maTepian. Bukoprcrosytoun
dapbonynbT, MOXHA perynioBaty HaTUCK
bapbu. Lle no3sonsae nokputn GinbLy nnowy
abo, HaBMakK, Nokputn dapboio HeBenuki gi-
NAHKKU. [1o NnpuCTpOoIB NOBITPAHOrO PO3nueH-
HA Hane)aTb NICKOCTPYMUHHI anapaTtn. BoHun
3MiLYIOTb MICOK 3i CTUCHEHMM NOBITPAM, 06
OUNCTUTN 3abpyaHeHHA 3 uernaHux abo be-
TOHHMWX NOBEPXOHb.

MHeBMaTU4Hi ranbmiBHi cnctemm no-
i3piB, 6inbwocTi aBTOOYCIB i BENMKUX BaH-
TaXiBOK npauloloTb nNig TUCKOM MOBITPA.
MopweHb nHeBMOUMNIHAPA BMJMBAE Ha
ranbmiBHM H6awmak. Ton NPUTUCKAETLCA A0
Koneca 1 3ynmHae noro (man. 36).

CypHO Ha noBiTpAHIN noaywui — ue
MOPCbKUI abo Ha3eMHWA TPaHCMOPTHUN
3aci6. BiH nepecyBa€eTbcA Ha NOBITPAHIN No-
aywui (man. 37, 38). CTucHeHe nosiTpa npo-
LUTOBXYETbCA B MEepeBEepHYTY MOPOXKHUHY Ha
HWKHbOMY OoLi anapaTy M BULLITOBXYETbCA
y NPOCTip MiX KnanaHOM, HaBKOJULIHbOI
Kamepoto i noBepxHeto Bogu abo 3emni. Cyg-
Ha Ha NOBITPAHIN NOAYLILII BUKOPUCTOBYIOTb
ANA WBWAKOrO TPaHCNOPTYBaHHA Henepe-
XiQHUMU MicLleBOCTAMU B APKTULi. A TaKOX
AK NPOryNAHKOBI N eKCKYPCiMHI CyaHa.
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§ 12.TTHeBMaTNYHi MalUVHM Ta MeXaHi3mu

Man. 37. Cxema poboTu cyaHa Man. 38. CygHo

3 MNOBITPAHOIO NOAYLLIKOIO: 3 MOBITPAHOIO NOAYLUKOIO B Ail
1 — MapLIOBI FBMHTK; 2 — MOTiK MOBITPSA;

3 — BeHTUNATOP; 4 — rHy4Ka NepeTrHKa
BUCHOBEM

HeAki iHCTpyMeHTV Ta NPUCTPOI NPUBOAATL Y fit0 CTUCHEHUM MOo-
BiTPAM. BOHM BigOMi AK NHEBMATUYHI NPUCTPOI.

MNprKnagamun Takux NpUCTpoiB € nepdopartopu, BiabintHi monoT-
Kn, pap6onynbTn Ta NOBITPAHI ranbma.

MHeBMATMYHI NPUCTPOT — yHiBepcanbHi, epeKTNBHI 1 6e3neyHi.

[MHeBMaTUYHI iIHCTPYMEHTU Pi3HUX BUAIB BUKOPUCTOBYIOTb 3 Pi3-
HOI0 MeTol0.

@’J KoHcnerT yuHa

MNHeBMaTNYHI NPUCTPOI — L& IHCTPYMEHTU Ta NPUCTOCYBaHHA,
AKI NPUBOAATL Y Ail0 CTUCHEHMM NOBITPAM. [Tpuknagamn Takux npu-
CTpoiB € nepdopatopw, BigbINHI MONOTKM, BUKPYTKK, Gpapbonynbty,
NOBITPAHI ranbma i TPAHCMOPT 3 NOBITPAHOO NoAyLWKoto. [THeBMaTNy-
Hi MPUCTPOI BUKOPUCTOBYIOTb Y MPOMMCIOBOCTI 1 NobyTi (nepdopa-
Topw, gpuni, apbonynbTu, po3nuoBaYi, BUKPYTKN Ta iHLLE).

danuTaHHa | 3aBAaHHA

1. AKi iHCTPYMEHTU | NPUCTOCYBaHHA Ha3MBaOTb MHEBMATUYHUMN?
2. AKi NHeBMaTUYHi iIHCTPYMEHTU TV 3Ha€ewWw?

a1
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

§ 13 floBiTpa — cymiw rasis.
OCHOBHI KOMMOHEHTW MNOBITDA

P T BXe 3Ha€W, Wo noBiTpA €
. CKpi3b. [lpoTe Mu 1Moro He 6Gauymmo.

1 % — BYrneKncnnm ras, .
iHLLi ra3u Ta oMLK HemoxnmBo yaButn XunTTa 6e3 nosiTpA.
\/ Tn Konu-Hebyab 3apymyBaBcA / 3agymy-
BasacA, 3 4Oro CKnagaeTbCcA nosiTpA?

MiLLI UCT nHa?
T i Le cy abo uncTa peyoBnHa

Y cTapogaBHi Yacu NoOBITPA BBaXKan YnC-
TOI pevyoBUHO. [li3Hiwe 6yno BUABNEHO,
Wo ue cymiw 6araTbox rasis. Cknag nositpa
HenoOCTINHNN | 3MIHIOETbCA B Pi3HUX MicLAX.
Hanpuknag: y 3abpyaHeHux perioHax cknag

Cxema 1. Cknag nositpA nosiTpA Oyge Bigpi3HATUCA Big NOBITPA
Y YNCTILNX MiCLLeBOCTAX.

MNoBiTpa — we cymiw rasis. OCHOBHMMM NOro0 KOMMNOHEHTAMN € KUCEHD,
BYINeKUCAnn ras Ta asor.

KuceHb. T Konu-Hebyab 3anantoBaB / 3anantoBana CBiUky? Y nosiTpi €
pPeyYoBMHa, WO NIATPUMYE rOPiHHA. Lia peyoBrMHa — KnceHb. KnceHb — oanH
3 OCHOBHUMX KOMMOHEHTIB NoBiTpA. [ToBiTPA MicTUTb MamKe 21 % KNCHIO.

78 % — a3oT1

A30T. IKWOo nogmMyxaTn Ha 3anasneHy CBiuKy, BOHa noracHe. Lle o3Hauag,
O NOBITPA TAaKOX MICTUTb Heroptoui ra3n. To6To rasu, AKi He NiIATPUMYIOTb
ropiHHA. Y NoBIiTPi TakMM ra3om € a3oT. A30T CTaHOBUTb Npubnn3Ho 78 % aT-
Mocdepu 3emni Ta € HANNOLWMPEHIWNM Fa30M Ha Hallil MaHEeTI.

BopaHa napa. Mun 3Haemo, WO BOAa 3 OKeaHIiB i PiYOK BUNAPOBYETbCA
i noTpannsae B noBiTpA. OTXe, BOAAHa Napa € OAHMM 3 KOMMOHEHTIB NOBITPA.
Lle gy>xe manuin Bigcotok atmochepu 3emni.

Byrnekucnum ras. Lle 6e36apBHuin ra3. BiH mae KncnyBatmm cmak i 3a-
nax. TOKCMYHa Aia BYrneKMcnoro rasy nonAra€e y nogpasHeHHi guxanbHUX
WAAXiB. Y BENMKNX KibKOCTAX BiH CMPUYMHAE 3aNaMOpPOYEeHHA, TONTIOBHUN
6inb, WyM y Byxax, NcuxiyHe 30yAXKeHHA, MOXXe BUKIMKATW HeCcBigoMun
CTaH. YTBOPIKOETbCA B OCHOBHOMY B pe3yfibTaTi AUXaHHA XUBUX OpPraHi3mis
i cnantoBaHHA nanunea.
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§13.ToBiTpA — cymiw rasiB. OCHOBHI KOMMOHEHTV MOBITPA

Cmor — ue Tvn 3abpyaHeHHA NoBITPA.
BiH BUrnagae Ak gumosui TymaH. Cmor yacto
6yBa€ y BeNnnKMx mictax (masn. 39).

YacTmHku gumy n nuny. um npucyT-
Hi y Hawin atmocdepi yepes crnantoBaHHA
peyoBuH. Le cymiw pisHux rasie. BoHa po-
CUTb WKiANMBa. Y NOBITPI TaKOX € YaCTUHKN
nuay. Ix nerko nobaunTn y npomeHi caitna
B TEMHI KiMHaTi. YacTUHKN gnmy n nuny cta-
HOBNATb MeHLWe HiXK 1% 3emHoi aTmochepu.
3abpynHeHHA MOBITPA € pe3ynbTaToM Niof-
CbKOT XUTTEQIANBHOCTI. M NOBMHHI 3BepHY-
TW yBary Ha Te, K 3abpyAHIOEMO JOBKiNnA,
i HAMaraTunca 3axuLaTi NPUPOAY.

MoBiTpA  3a0pyOHIOETBCA  TBEPAUMMU
N pigKMMM YacTKaMy Ta MNEeBHUMU rasamu.
BoHM MOXyTb noTpannATy 3 BignpaLboBaHNX
rasis aBTOMOGiniB, BMKUAIB 3aBofAiB, nuny,
Cnop UBiNi, NiCOBMX MOXeX i HaBiTb BY/IKaHIB
(man. 40). Teepai N piaKi YaCcTUHKK, 3aBUCAI
B NOBITPI, HA3MBaKTbCA Aa€PO30JIAMM.

BanxaHHA 3abpyaHeHOro nosiTpA Moxke
6y Tv Oy»ke WKigNMBUM ANA HALLOro 340POB'A.
ToMy Ham Ba)kKNMBO CTEXWUTM 33 UYMCTOTOKO
[OBKinnA.

BukopuctaHHA nositpa. [oBiTpa — ue
NPUPOAHUN Pecypc, BaXNUBUA efnleMeHT
npupoan. BoHO MigTpymye »XnUtta Ha 3emni.
AOXKe NOBITPAM [MXaloTb KMBI OpraHismu.
be3 noBiTps Hemoxnuee ropiHHA (ob6irpis
XKUTNa, NPUroTyBaHHA TKi, NeBHi BUAW Mpo-
MMCNOBOCTI TOWo). TemnepaTypy Ha NoBepx- R
Hi 3emni gonomarae NigTPUMyBaTu LUPKYnA- e R T e
LiiAa rapAvoro n xonopHoro nositpaA. BoHo aie KUTTEQIANBHICTIO MOANHM
AK NPOBIgHVK Tenna. ABuwa Kpyroobiry soau

Man. 39. Cmor y BennMKnx mictax
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

TaKOX 3anexaTb Bifi NoBiTpA. BoHO HeobxigHe pocnmHam ana npouecy ¢oTo-
cnHTe3y. DoToCMHTE3 — Lie BUPOOBNEHHA KUCHIO.

MoBiTpA Bigirpae BaXkn1By posb y BUPOOHMLUTBI eneKkTpoeHeprii. BiTpAaku
CTBOPIOIOTb eHeprito 6e3nocepeaHbOo 3 NOBITPA. barato npucTpois i npunagis
NpauoTb 3 BUKOPUCTAaHHAM NOBITPA Ta MOro BAaCcTUBOCTEN (Hacocu, MHeB-
MaTUYHi MaLLIHW TOLLO).

NoBiTpa — ue cymiw rasie. OCHOBHMMUN NOrO KOMMNOHEHTaMN €
KMCEeHb, BYIIEKNCIINI ra3 Ta a3oT. TakoX Y MOBITPi MiCTUTbCA BOAAHA
napa, YaCTUHKN UMy 1 nuny. Y Aeaknx micLLleBoCTAX NOBITPA CUIbHO
3abpyaHeHe razoBMMK BUKMaamu. Taknii Tmn 3abpyaHEHHA Ha3uBa-
€TbcA cmorom. Cmor — ue T1n 3abpyaHeHHsA NOBITPA, AKMIA BUrNAJaE
AK AUMOBUI TymaH. BiH yacTo GyBa€ y BenmKmx mictax.

MoBiTpA 3ab6pyQHIOETLCA TBEPAMMU N PIAKMMY YaCTKaMK Ta MeB-
HUMM ra3amin. Taki YaCTUHKIM 3aBUCalOTb Y NOBITPi. BOHN Ha3uBaTbcA
aepo3onamn.

ﬂv KoHCNEeKT yuHAa
3

~——~ ' BnacTusoCTi NoBiTps:

NiATPUMYE XUTTA Ha 3eMni;

NigTPYMYE FOPiHHSA;

niaTpUMye TemnepaTypy Ha NOBEPXHi 3emni;

NpoBOANTb TENO;

pPO6UTb MOXNMBUM NpoLec GOTOCUHTESY;

AOoMoMarae y BUpoOHMNUTBI eneKTpoeHeprii;

noTpibHe anAa poboTn 6araTbox NPUCTPOIB i Npunaais, AKi BU-
KOPUCTOBYIOTb BAaCTUBOCTI MOBITPA.

vV v v v v vV

danuTaHHa i 3aBAaHHA

. 34Oro CKNapga€eTbcA NoBiTpA?

. Ha3sBw, wo Take cmor, aepo3oni.

Ak BinbyBaeTbCA 3a6pyAHEHHA NOBITPA?
. AK nioarHa BUKOPUCTOBYE NOBITPA?

P WN=

o4
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§ 14. BnacTBOCTi KUCHIO

BnacTuBocTi KMUCHIO

P Yce KUTTA MU AUXAEMO KUCHeM. Lo X Take KNceHb?

IcHye 118 XimiuHMX enemeHTiB. KOXKeH 3 HMX Ma€ CBill CUMBOJT — CKOpoYe-
HY Ha3BYy 1 No3HayeHHA. KnceHb — ue NpoCcTUin enemMeHT. 3 yCiX efleMeHTiB
y BcecBiTi KuceHb 3aiMa€ TpeTe MicLe 3a NOLWNPEHHAM.

Y TBOEMY TiNi GiNiblue KNCHIO, Hi>XK B6yAb-AKOrO iHLWIOro XiMiYHOro enemeHTa.
21 % atmocdepun 3emni CTAaHOBUTb KNCEHb. Tak YOMYy MU 10TO He 6aunmo?

Tomy WO KNceHb He Ma€ Konbopy, 3anaxy i cMaky. Lle o3Hauag, wo mun He
MOXeMo noro nobauntu, noHoxatn abo cnpobysaty Ha cMak. HagiTb nonpu
Te, WO KMCeHb NOCTINHO HAaBKOMO Hac.

KunceHb (10ro Tako» Ha3nBalOTb OKCUIeH) — Lie OAVH i3 XiMiYHUX enemen-
TiB. TaKOX Lie NpoCTa peyoBMHa. 3a HOPMaJlbHMX YMOB Lie ra3 6e3 Konbopy,
cMaky 1 3anaxy. loro monekyna cknafa€etbca 3 ABOX aToMiB okcureny (pop-
myna O,, roBopuMO: 0-08a). Lie TpeTil 3a NOWMPEHHAM efleMeHT Ha 3eMTi nic-
nA BOAHIO Ta renito. KnceHb BCTynae B peakLito 3 6aratbma iHWUMMN XiMIYHUMUN
efleMeHTamMun 1 YTBOPIOE peyoBMHU. Hanpurknag, Boga Mae ximiuHy ¢popmyny
H,O (rosopumo: aw 0sa o). To6To MoneKyna BoAu CKNafaA€ETbCA 3 IBOX aTOMIB
BoaHo (H) i ogHoro atoma KucHtio (O) (man. 41). KnceHo pearye i 3 metanesnmu
enemeHTamu. Tak yTBOptoloTbCcA okenau. Lle, Hanpuknag, okcug 3anisa, Bigo-
MU AK ipxKa. Ha 3emni gy»ke 6arato OKCMAHMX CNOyYeHb.

KnceHb — Heroptouunin ras (To6To cam He roputb). Ane BiH HeoOXiaHWIA
ANA NiATPUMYBaHHA ropiHHA. KnuceHb ay»e BMOyxoHebe3neuHumi.

90@?‘9" K

. :

Man. 41. bynosa monekynm KACHio (a)
i monekynu sBogu (6)
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

P AK BUPOONAETLCA KNCEHDB?

KnuceHb moxe BMpobnATUCA NpUpOgHUM wniaxom abo wTtyyHo. OauH
3 HaMbiINbW NoWKPEHUX cnocobiB BUPOOHULTBA KIUCHIO B Npupoai — ¢o-
TocuHTe3. [lig yac GOTOCMHTE3Yy POCAMHN BUKOPUCTOBYIOTb eHeprito CoHuA
i NepeTBOPIOIOTD il Ha XiMiYHY eHeprito, AKa HeobXigHa iM AnAa XUTTA.

Y NpOMUCNOBOCTI KUCEeHb 3a3BMYal OTPUMYIOTb 3 NoBiTpA. CnoyaTky no-
BITPA OouuLaloTb BiA Ny, Byrnekncnoro rasy n sogaHol napwu. Motim 3pia-
XKYIOTb NMPU CTUCHEHHI 1 oxonogxeHHi Ao -200°C. Pigke NoBiTpA € CymilLwio
a30Ty 1 KucHio. MNoTiMm NoBinbHO HarpiBaloTb pifke MosiTpA. A30T NOUYMHaE
BMNapOBYBaTUCA paHiwe. KnceHb 3anmwaeTbca y pigkoMmy ctaHi. [Mpouecu
CKpanfieHHs i BUNapoBYyBaHHA NOBTOPIOOTL HGaraTo pasis. Y pe3ynbraTi a3oT
i KNCeHb BOAETbCA PO3innTu.

P AK BUKOPUCTOBYETbCA KUCEHb?

Wopasy, konu mn pobrmo BAUX, MU BAUXAEMO KUCEHb. BiH HeobxigHUNM
naam, Wwoob Xutn. | He TiNbKK NOAAM — YCiM XUBUM iCTOTaM ANA BUXKMBAHHSA
NOTPi6eH KNCeHb, HAaBiTb TBaPMHaM, LLO XUBYTb Mig BOAOH.

Y KUCHI0 € 6araTo iHWKX 3aCTOCyBaHb. KncHeBi 6anoHn gonomararoTb Jto-
AAM 3 NpobnemMamu AnxaHHA BAMXATM NOBITPA. KnceHb BUKOPUCTOBYIOTb Mif,
yac xipypriyHmnx onepaduin, wob niaTprmaTy guxaHHaA. BiH gonomarae actpo-
HaBTaM BUXOOUTU Y BIOKPUTUN KOCMOC. AKBanaHrictam — nnaBaTtv Ha OHi
OKeaHy (mas. 42). Llen ra3 BUKOPUCTOBYIOTb Y BUPOOHMUTBI 6aratbox nnact-
MacoBUx BUPOO6IB, BUMNABLi CTani, OUMLLEHHI pyau Bif LOMILLOK, 3BaploBaHHi
Ta pi3uUi MeTaniB, BArOTOB/IEHHI pakeTHOro nanuea, ana ¢inbrpauii soau.

Man. 42. [NprKnagn BUKOPUCTAHHA KNCHIO
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§ 14. BnacTBOCTi KUCHIO

KuceHb (M0ro TakoX Ha3nBalOTb OKCUIeH) — Le XiMiuHUIi ene-
MeHT. 3 ycCix enemeHTiB Y BcecBiTi KnceHb 3ammae 3 micue 3a nowwu-
pPeHHAM — NicNA BOAHIO Ta renito.

KnceHb — Ue npocTa peyoBunHa. 3a HOPManbHUX YMOB Lie ra3 6e3
KONIbOpPY, CMaKy i 3anaxy. /loro Monekyna cknafa€eTbca 3 JBOX aTOMIB
okcureHy (opmyna O,).

KnceHb pearye 3 GaraTbma iHWWMW XiIMIYHUMW enemMeHTamu
" YTBOPIOE PEYOBUHM.

KrnceHb — Heroptoumiia ras (To6To cam He ropuTb). Ane BiH HeobXxia-
HUW ONA NiGTPYMYBaHHA rOpiHHA. KuceHb ayxe BubyxoHebesneyHu.

Y KnCHIO € 6araTto 3acTocyBaHb. BiH HeOOXigHWI XNBUM OpraHizMam
ANA AuxaHHsA. loro BUKOpUCTOBYIOTb Y MeauuyHi. KncHesi 6anoHn go-
romaratoTb fitlogsam 3 npobneMamm AnXaHHA BAMXaT noeitps. Mig yac xi-
PypriyHmnx onepauin KNCHEBI MacKM NiATPUMYIOTb Y NAUI€EHTIB AMXaHHSA.

KnceHb BUKOPUCTOBYIOTb TAKOX Y MPOMUCIIOBOCTI.

g B, KoHcneKT yuHa

KuceHb (M1Oro TakoX Ha3nBalTb OKCUFeH) — Lie XiMiYHUI ene-
MeHT. Lle ra3 6e3 konbopy, 3anaxy i cMaKy.

KnceHb — e npocTa peyoBuHa. Mloro monekyna CKnafa€eTbcs
3 ABOX aToMiB oKkcureHy (¢opmyna O,).

JanUTaHHA |1 3aBAaHHA

. HazBwu ximiuHy dopmyny KucHio. LLlo 03Hayae B Hin uncno 2?
. fKi OCHOBHI BNacTUBOCTI KNCHIO?

AIK MOXHa OTPMMaTN KUCEHb?

. AK nlogrHa BUKOPUCTOBYE KNCEHb?

PWN=

HikaBi thakTu

» Y 0oiCTOPMYHI YacK NNaHEeTy HaCeNANn BENEeTeHCbKI icTOTH, AK-
OT AVHO3aBpW. ICHYE NpUNyLWEHHSA, WO BOHWU BYNN HaCTiNbKK
BE/IMKMMM CaMe yepe3 K1ceHb. loro KoHueHTpauis y nositpi
6yna 3HayHo GinbLwoto. Lle BnanBano Ha po3mipu opraHi3mis.
Hanpuknag, 300 mMinbnoHiB poKiB TOMy MeTennkn 6ynu, Ak nTa-
XM cepefHboro po3mipy!

ol
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Po3ain1 ®i3nuHi BRacTMBOCTI rasis

MonpakTUKYA HAYKY pasom i3 AONOCNUMU
VTBODEHHA KMCHIO 33 AOMNOMOIOK NUCTKA POCNUHM
Knok 1:

IHcTpymeHTM Ta maTepianu:
JINCTOK 3€J1eHOT POCIINHN,
NPO30pniA CKNAHUI NOCYL,
3 BOJ]Ol0, OCBIT/IEHE MicCLle.

MomicTn nncToK y nocyanHy
1 MOCTaB Yy OCBIT/IeHe MicLe.

Yepes roguHy yBaxHo
NMOAMUBMNCA Ha NINCTOK
i nocyguHy.

1. Wo yTBOpPMNOCA Ha CTiHKax MOCyAnHN Yepes roguHy? Yomy?

2. Ak Npouec NOACHIOE YTBOPEHHA KNCHIO Y NOCYAVHI 3 IMCTKOM POC-
nMHn?

3. AKWO NOCTaBUTU NOCYAVHY 3 INCTKOM Y TEMHE Micue, 4n byae BinbysaTu-
cA npouec poTocnHTesy? Yomy?
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§ 15. BnactmBoCTi BYrfieKncioro rasy

BnacTuBocTi BYrnexkuMcnoro rasy

Byrnekucnuii ra3 HeobXigHUM ANA XWUTTA Ha
3emni. Konu »uBi opraHiamn BUAWXakTb, BOHU
BUAINAIOTb Y NOBITPA BYINEKNCINN ras. POCinHu
BMIKOPUCTOBYIOTb MOro y npoueci ¢poTocmHTe3Yy.
MoTiMm BOHW BUAINAIOTL y NOBITPA KUCEHb, WOO
YKMBI OpraHiaMu Mornm guxaTtu.

Byrnekncnui ras € BaXxnMBow YacTUHOMO aT-
mocdepu 3emni. BiH yTpumye TennoBy eHeprito. /loro Ha3nBaloTb NapHUKO-
BUM ra3om. K NnapHMKOBUI ra3 BiH Bifirpae BaxxnmBy ponb. Byrnekucnuin ras
CTBOPIOE NapHUKoBUI epeKT. be3 napHmKkoBoro epekty 3emna byna 6 gyxe xo-
NIOAHOIO ANA XKUTTA.

OpfHak KinbKicTb Byrnekucnoro rasy B atmocodepi 36inblyeTbca yepes
XKUTTERIANBHICTb NtoguHuK. Lo 6inblie Byrnekncnoro rasy B noBiTpi, To 6inbLie
BiH 3aTpumye Tenna. Lle npn3sogutb Ao rnobanbHOro noTeniHHA.

Byrnekucnuii ra3 — ue ras 6e3 Konbopy 1 3anaxy. Monekyna ByrneKkmc-
NOro rasy CKnaga€eTbca 3 ogHoro atoma Byrneuto (C, rosopumo: ye), 3'egHaHoO-
ro 3 ABOMa aTomamu KucHio (O, roBopumo: 0). Lle 03Havag, Wo y Hboro ximivyHa
dopmyna CO, (roBopumo: ye o 08a) (mas. 43).

Byrnekncnuii ras Baxuuni 3a nosiTpsA.

Byrnekncnuin ra3 po3umHAETbCA Y BOAI, YTBOPIOIOUN BYTifIbHY KUCOTY.
Konu usa cnabka KucnoTta BCTYMa€ B peakuilo 3 AeAKUMU peyoBrHaMK, BOHA
YTBOPIOE iHWi peyoBnHN. BOHM Ha3uBatoTbcA Kap6oHaTn. OfHMM 3 BaXXNNBUX
KapboHarTiB € 6ikapboHaT HaTpito, abo xapuoBa coaa.

Byrnekncnui ras racutb nonym’s. [leaki BOrHeraCHUKN MiCTATb BYF1eKUC-
NN ra3y pigKkomMy cTaHi nig TMCKOM.

Byrnekncnui ras Heroptouunin. Ane BiH NiATPUMYE rOpiHHA aKTUBHUX Me-
Tanie, HANpPWKNag, MarHito, Kanbuito, 6apito.

Byrnekncnui ra3 moxke 6yt y TBepAoOMy cTaHi. Lle KopucHa peyoBuMHa.
BoHa Ha3mBaeTbcA cyxun nif. Byrnekncnmim ras cta€ TBepAauM rnpu ayxe HU3b-
Kin Temnepatypi, TOMy CyXuin nig Hag3BNUYaNHO XONOAHMI. Ane Ha BiaAMiHY Bif
nbopay, 3po6neHoro 3 BoAW, Cyxuii Nig He TaHe. 3amMiCTb LbOro, BiH NepexoanTb
NPAMO 3 TBEPAOro CTaHy B ra3onofibHun (mas. 44). Jliogm BUKOPUCTOBYIOTb Cy-
XU Nig, wWo6 oxonoanTy peui, 3pobut Hanoi ra3oBaHNUMM.

Man. 43. Mogenb monekynu
BYIIEKUCIIOrO rasy
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Man. 44. Byrnekncnum ras
y TBEPAOMY CTaHi — CyXui nig

2 PR A
Man. 45. BukopucTtaHHA
ralieHoro BanHa

Cyxuin nig 3aCTOCOBYIOTb Yy MeauuuHi. [Mpwn
HernpasWIbHOMY BMKOPWUCTaHHI BMMapu Cyxo-
ro boAy BUK/MKAOTb 3afyXy i Npu3BoaaTb A0
cmepTi! Tomy noTpibHO 6yTK Ayxe obepexHu-
mu!

Jeaki npouecy 36inbluyoTb KiNbKicTb
CO, B nosiTpi. Lle cnantosaHHA 6eH3nHY 11 A1-
3e/1bHOro nanuea B aBToMobinAx, y npoMumc-
NTOBOCTI; AUXAHHA »KNBUX iCTOT.

3meHuwye Kinbkictb CO, B NoBiTpi poTo-
CUHTe3 POCNVH. Byrnekncnumi ras Takox pos-
YNHAETbCA Y MOPCbKill BOAI.

laweHe BanHO — Le XiMiYHa peyoBMHa.
BoHa yacTo BMKOPUCTOBYETbCA Yy rocnofap-
cTBi. lnAa il oTpMaHHA HeobXigHO noracuTn
HeraweHe BanHo. [ig yac peakuii Bupobns-
etbea CO, (man. 45).

laweHe BanHO BUKOPUCTOBYIOTb AIK Oyni-
BeNbHUI MaTepian. BoHo BxoanTb 4O cknagy
WTYKATYPHUX, LEMEHTHUX abo LeMeHTHO-
BaMHAHMX TiNCOBUX PO34uHiB. BanHo, goaa-
He 0O PO34MHYy, pobutb noro Ginbw nnac-
TUYHUM. Lle nonerwye 1MOro HaHeceHHs,
CrpUAE OTPUMAHHIO MILHIWOT WTYKaTypKu.
Kpim Toro, BanHo 3axuvwac WTyKaTypKy Bif
HabpsAKaHHA Ta BiflLuapyBaHHA Bif NOBepXHi
CTiHW. [alWleHe BanHO 3aCTOCOBYIOTb As1A NO-
6inkn cTiH i cTeni bygisenb.

Moro TakoX aKTMBHO BUKOPWCTOBYIOTb
Yy BUPOOHMNLTBI CUHTETUUYHUX BOJIOKOH, Kaslb-
LUMHOBAHOI coan, Kapbigy KanbLilo, CUHTe-
TUYHOTrO KayuyKy. ¥ XxapyoBi/i MpOMUCNOBOC-
Ti BarnHO 3aCTOCOBYIOTb Yy NpoLeci OUnLLeHHA
COKY LyKpOBMX OypsKiB AnA BMrOTOBNEHHA
LYKPY, @ TAaKOX A4N1A NOM'AKLLEHHSA | Ae3iHdekK-
uii Bogu.

MpaBo anst 6e3onnaTHOro po3milleHHs NiapyYHKUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



§ 15. BnactmBoCTi BYrfieKncioro rasy

He3amiHHe BanHO 1 gna meTanyprinHoi NpoMmncnoBocTi. be3 Hboro He Bif-
6yBa€eTbCA BUPOOHMLTBO YaBYHY B JOMEHHIN Neyi. [lonaBaHHA BanHa JonoMa-
ra€ BUAANUTW NEeBHI WKIiaNMBI goMiwKn — TaKi sk pocdop, cipka.

Cymiw 3 BanHa, KBapLy Ta COAN € OCHOBHOW Y BUPOOHMLTBI BMCOKOMIL-
HOro ckna.

BukopucraHHa Byrnekucnoro rasy. Cyxun nig MoxHa BUKOPUCTOBYBaTH
npwu TPaHCNOPTYBaHHI M’'Aca, MOpOo3KBa abo iHWNX NPOAYKTIB, AKI HeObXiaHO
36epiratu B xonogai.

Byrnekncnui ras Takoxk KopucHuin y Buniyyi. Jpixaxi, po3nywysay i xap-
4yoBa cofla BUAINAIOTb BYrNeKUCINM ras, Ko ixX 3MiLlyoTb 3 pigKkum Tictom. a3
yTBOpPIOE 6ynbbawkm. BoHn 3myLwyoTb TicTo niginmatumca.

Byrnekucnuii ra3 gogatotb y Hanoi. Tak ix po6nATb ra3oBaHUMM.

TakoX BYrneKnUcuni ra3 BUKOPUCTOBYIOTb Yy 6e3Midi HexapuyoBux NpPoaykK-
TiB. 3 HbOro pobnATb NiHONNACT. 3 NOro JONOMOrO MOXHa HafyBaTu PATY-
BasIbHi NNOTN N PATYBaNbHi XXnneTu. 3aCTOCOBYIOTb BYINEKNCNIA ra3 y AeAKNX
BUAax BOrHEraCHUKIB.

Byrnekucnuin rasz HeoOxigHnm gna xutta Ha 3emni. Konn Xuei
OpraHiamMn BUAMXaKTb, BOHN BUARINAITb Y MOBITPA BYrNeKNCINN ras.
PocnuHm BUKOPUCTOBYIOTb NOro AnsA BUPOOHMLTBA KUCHIO.

Byrnekncnui ra3 € BaXknmMBow YacTuHot atmocdepn 3emni. Bin
YyTPUMYE TENNOBY €HEPrilo Ha il noBepxHi. loro Ha3nBaoTb NapHUKO-
BUM rasom.

KinbkicTb Byrnekucnoro rasy B atmocoepi 36inblyeTbca yepes
pisanbHicTb nioguHn. Lo 6inblie Byrnekncnoro rasy B NoBiTpi, To 6inb-
Wwe BiH 3aTpuMye Tenna. Lle npn3soantb o rnobanbHOro noTensiHHA.

Byrnekncnuii ras Baxuuni 3a nosiTpA.

BiH po3unHAETbCA Y BOAI, yTBOPIOOUM BYTiNIbHY KACIOTY.

Byrnekncnui ras Heroprouni. Ane nigTpUMye ropiHHA aKTUBHUX
MeTaniB, HanpuKnag, MarHito, Kanbuito, 6apito.

Moxe nepebyBaTu y TBepfAomy cTaHi. Lle KopucHa peyoBuHa.
BoHa Ha3mBaeTbCcA cyxun niga.

Byrnekmncnui ras Takox 3aCTOCOBYIOTb Y XapyuoBil NPOMMCIOBOCTI.

61
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g )+ HOHCNEKT YyuHAa
e o o
—— Byrnekucnui ras — ue ra3 6e3 konbopy 1 3anaxy. Monekyna
BYINIEKMCIOro ra3y CKnagaeTbca 3 ogHoro atoma Byrneuto (C), 3'ea-
HaHoro 3 ABoMa aTomamu KucHio (O,). Lle o3Hauvag, wo roro ximiyHa
¢opmyna — CO,,.

danuTaHHa 13aBAaHHAa
LLlo Take Byrnekucnum ras?

1.
2, AKBiH BMHUKaE?

3. AKy KopuCTb NPUHOCUTL Liei ras?

4. Yum moxe BiH 6yTV WKignnemum?

5. Ak nioam BUKOPUCTOBYIOTb BYTNEKNCINIA ras?

llikaBi thakTu
Mpwn 3BMYaiHOMY TUCKY CyXWI Nif He NMaBUTbCA 3 TBEPLAOro

CTaHy B pigunHy. 3amicTb Uboro, 6e3nocepeHbO NEPETBOPIETLCA
3 TBepAoro Ha ra3. Lle HasuBaeTbca cybnimauieto. Cyxun nig cy-
6niMyeTbCA 3a HOPManbHOI TeMnepaTypu NOBITPA. [pn KOHTAKTI 3i
3BMYaMHUM MNOBITPAM BiH BuAinAe 6e36apBHUIN BYINEKUCINA ras.
Byrnekncnuim ras, AKMN yTBOPIOETbCA 3 CyXOro sibody, AYy»e XO-
nogHuin! Mpw 3milyBaHHI 3 NOBITPAM BiH OXONOAXYE BOAAHY Napy
B NOBITPi A0 TyMaHy. BiH Burnagae ak ryctum 6inum gum. Cyxunm nig
4acTo BUKOPUCTOBYIOTb y TeaTpi, Wob CTBOPUTU BUAUMICTb TyMaHy
abo gumy.

Man. 46. BukopucTaHHA Cyxoro nbogy B TeaTpi
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Mpo wo 1 pisHaBcA / gisHanaca y po3gini «Qi3nyHi BNacTMBOCTI rasis»

[Npo wo Tv gisHascA / gisHanaca y po3gini
(Pi3nyHi BNacTUBOCTI rasipn

PeyoBrHN MOXYTb nepebyBaTn y TPbOX arperaTtHUX cTaHax — pifgKo-
My, TBEpAOMY Ta rasonogibHomy. PeyoBrHM B raszonofibHomy CTaHi He Ma-
0Tb BRlacHOi dopmMu 11 3aliMatoTb BeCb HagaHUi iMm 06'emM. TakoXX BOHW Nerko
3miWwyTbCcA MiX coboto. Lle Ha3mBaeTbcAa audysieto rasie. a3 He npoBo-
AATb eNeKTPUYHUIA CTPYM i Tenno. TO6TO BOHM MaloTb HEBUCOKY eNeKTpo- Ta
TEeNNONPOBIAHICTb.

la3n mMoxXyTb OyTn roproummm (MeTaH, eTaH, nponaH, 6yTaH Ta iHwWi) 1
Heroprounmm (a3orT, refin, HeoH, pTop, X1op Ta iHLWi).

Mpwn HarpiBaHHI ra3u po3WNPIOTLCA, a NPU OXONOOXKEHHI CTUCKAOTbCA.
Tenne nosiTpA (AK i BCi ra3u) nerwe XonogHoro, i e € NPUYNHOI YyTBOPEHHHA
BiTPY. Taka BNacTMBicTb 3abe3neyye KOHBEKLilO rasis.

MoBiTpAHUNM Wap 3emni yTBOPOE aTMOChEPHUI TUCK. BiH 3anexunTb Big
TemnepaTypu i BUCOTU. ATMOCHEpPHUIA TUCK BUMIPIOIOTb 3a JonoMoroto 6apo-
meTpa. OanHMLi BUMipIOBaHHA — MiniMeTpun pTYTHOro CTOBMYMKa.

JliognHa WMpPOKO BUKOPUCTOBYE BNACTUBOCTI NOBITPA ANA AWXAHHA, OT-
PVUMaHHA enekTpuKK, Tennoisonauyii. € Ynmano Npunagis i MexaHi3mis, 3aCHO-
BaHMX Ha BMKOPWUCTaHHI BNacTMBOCTEN NOBITPA. Lle 30Kpema HarHitanbHUN,
YCMOKTYBaJIbHU Hacocu, po3nopolLlyBay, NHeBMaTU4YHi NPUCTPOI Ta iHLWwe.

MNoBiTpa — ue cymiw rasis. OCHOBHi KOMMOHEHTN NOBITPA: KNCEHb, BYr-
neKncnnm ras Ta as3or. Y pesynbTaTi 4iANbHOCTI NIOAVHN YTBOPIOKOTLCA LWKiA-
NuBi peyoBNHN. BoHN 3a6pyaHIO0Tb NOBITPA.

Kucenb (0,) He mae konbopy, 3anaxy i cMaky. Lle Heroptounii ras, ane BiH
NigTPUMYE ropiHHA. OTpUMYETbCA y NpUpPOAi B npoueci pOTOCUHTEY, Ha NPOo-
MUCNOBOCTI — BUAINEeHHAM 3 NOBITpA. B3aemopaie 3 6aratbMa iHWMK peyoBuU-
HaMW.

Byrnekucnuii ras (CO,) nposopui, 6e3K0NipHUIA, Baxkumii 3a NOBITPsA. BiH
He NiATPUMYE ropiHHA. Byrnekmncnuim ras HeoOXigHUM onsa yTBOPEHHA KMUCHIO.
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Po3ain 2 EnemeHTapHi BiOMOCTi 3 MexaHiku
Po3pnin 2

§ 16 Mexaniunuin pyx

> Tu nobuw cnopt? Ym 3HA€EW TN, WO 3a-
HATTA CNOPTOM NOTPEeOYIOTb CUNK N pyXy?
Lo x Take pyx Ta cuna? Ak BOHU cniBBig-
HOCATbCA OAHE 3 OfHUM?

o6 pnobpe 3ammatuca Oyab-AKMM BU-
LAOM CNopTy, NOTPI6GHO BYTN MaCTPOM CUAK
 pyxy. PosrnaHemo, Hanpuknag, ¢ytéon. Tu
xoyvew, wWob M'AY pyxaBca A0 Uini. EANHUN

Cnocié 3MycuTn M'AY pyxaTuca — BOAPUTU
no Hbomy. To6To Tpeba 3acTocyBaTu Cuny.
Pyx — ue 3mMiHa nonoxeHHA 06’eKTa
a6bo 1Moro nepemileHHA 3 oAHOro Mmicus
B iHwe. Ocb KinbKa Npuknagis pyxy: i3ga Ha
Benocunepi Big ogHoro 6yanHKY Ao iHWOro,

nepemilieHHs KOpPoOKM 3 OgHOro KiHUA Kim-
HaTW B iHLWWI, CAYCK 3 TipKW, PyX CTPINKN ro-
OVIHHUKa (man. 47).

MoxHa pobpatm 6arato npuknagis.
Apxe pyx BigbyBa€eTbCA HAaBKONO Hac 6e3-
nepepsHoO.

OpraHi3m nognHM TakoX NOCTINHO py-
Xa€TbcA. Ham moxe 3paBatucA, WO MU He-

pyxomi. [poTe HacnpaBgi Hawe cepue npa-

Man. 47. Mpuknagun pyxy UK€, MU ONXaEMO, CyaAnMHaMn Teye KpOB,
pyXalTbCA OUi, CKOPOUYIOTbCA COTHI M'A3IB.
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§ 16. MexaHiuHun pyx

MexaHika — ue po3gin ¢isukn. BoHa
BUBYAE PYyXU. [1nA 30iNCHEHHA pyXy NOTPIOHO
TiNo, Ake 6yfe nepemillyBaTnca. A TaKOX CUNa,
AKa byae npyMyLlyBaTK AOro 3AiCHIOBATU Ne-
pemileHHs. LLle noTpibeH HanpAMOK, y AKomy
Tino 6yae 3MiHIOBaTV CBOE MOJIOMKEHHS.

Konu mu roBopumo, WO TiNO pyxaeTbcs,
MU 3a3BMYan MAEMO Ha yBas3i, Lo BOHO nepe-
MiLLYETbCA 3 MicLA Ha Micue. Ane B Hayui pyx
Ma€e ocobnuBe 3HaueHHA. Y disnui pyx — ue
3MiHa NONOXKeHHA 06'EKTa B MOPIBHAHHI 3 Mic-
uem abo 06’ekToM, AKi He pyxatoTbca. Micue
a6o 006’eKT, AKi He pyxalTbCA, Ha3MBalOTb
TOYKOIO BigniKy. Hanpuknag, AK M1 MOXemo
CTBEpPAXKyBaTyh, WO aBTOMObINb pyxa€TbcA?
TinbKM AKLLO MOro NOPIBHATA 3 HEPYXOMUMMU
o6’ektamn. O6’ekTamn  OpiEHTMPY (TOUKOIO T A RS :
BiANiKy) MOXyTb O6yTV fiepeBa, 6yaMHKM, MOC- Man. 48. AsToMOGinb Y pyci
T, CTOBMW MiHIN enekTponepeday, ropy Ta iy criokoi
iHWe. To6To 06'eKTM y CTaHi CNoKoto (Mas. 48).

» Ha akomy 3 306pakeHb (Mas. 48) nerwe BCTaHOBUTU CTaH aBTOMO6iNA
(pyxa€Tbca um CTOITb Ha Micui)? MNoAacHM yomy.

TpaekTopia — ue wnAx, No AKOMy pyxa€Tbca Tino. Lia niHia He o6os’'A3-
KOBO Moxke 6yTn Buammoto. lNprknagom TpaekTopii € cnig Big nitaka y Hebi,
CNiAn Ha CHITy, TXKHI, YOPHWI cnif Big rymmn aBToMo06insA nig yac ranbMyBaHHH,
Bif Kpengw Ha Jowui um Big KOnic Ha nicky (masn. 49).

Man. 49. lMpuknagn BUAMOI TPAaEKTOPIT
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

3a TpPa€eKTOPIEID PyXu MOXKYTb GyTV NPAMONIHIMHUMUW | KPUBONIHINHUMN.

AK Npuknag NpPAMONIHINHOIO PyXy MOXKHa YABUTU TFiPCbKONMMKHUKA, LLO
CMYCKAETbCA 3 ropun. XOPOLINM MPUKNIALOM KPUBOIHIMHOIO PyXy € NiMHACT Ha
6aTyTi. BiH yTprMye CBOE Tino B 0f4HaKOBOMY MOJIOXKEHHI. Ane Npr3emMnsaeTbCA
B TOYLUi, BIiAMIHHIN Bif TOYKW 3N1bOTY.

Pyx — ue 3MiHa nonoxeHHsA 06’ekTa abo MOro nepemilieHHA
3 O[IHOrO MICLA B iHLWIE.

Mpuknagamn pyxy € i3aa Ha Benocunegi, nepemMilleHHA KOpobKu
3 OJHOTO KiHUA KiMHATW B iHWWIA, CAYCK 3 FiPKKU, PYX CTPINKN TOANHHM-
ka. MexaHika — e po3ain ¢i3nku. BoHa BuBYae pyxu. [Ina 3aincHen-
HA pyxy noTpibHe Tino, Ake 6yge nepemillyBaTmca. A TaKOX C1na, Aka
6yge oro NpumyLyBaTh 34iNCHIOBaTK NepemiwieHHs. LLle noTpibeH
HanpAMOK, y AKOMY Tiflo 6yae 3MiHIOBaTN CBOE NMONOXEHHSA.

Micue abo 06’eKT, AKi He pyXatloTbCsA, Ha31BaOTbCA TOYKOIO BighiKy.

O6’ekTamm opieHTUPY (TOUKOIO BiANiKy) MOXyTb 6yTn fepeBa, 6y-
OVIHKKW, MOCTU, CTOBMIW NiHIN enekTponepeaay, ropu Ta iHwe.

TpaekTopia — Le wnAx, No AKOMY pyxa€eTbCA Tino.

3a TPAEKTOPIEI PYXU MOXKYTb Oy TN NPAMONIHIMHUMN Ta KPUBOJTI-
HIVTHUMN.

£ E KoHcneKT yuHa
?l 4 Pyx — ue 3MiHa nonoxeHHA o6’ekTa abo 1MOro nepemiweHHsA

3 OHOrO MiCUA B iHLWe.
MexaHika — po3gin ¢i3nKu, AKUIN BUBYAE PYXN.
Micue abo 06’€eKT, AKi He pyxaloTbCs, Ha3BalOTbCA TOUKOIO BifiKy.
TpaekTopia — ue wnaAx, No AKOMY pyXa€TbCA TiNo.

danuTaHHa i3aBAaHHA

-
.

Lo Ha3mBaloTb pyxom? HaBeam npuknagm pyxy.

LLlo BuBYa€ mexaHika?

AKi 06'eKTN MOXYTb OYyTW TOYKOI BigNiKy AnA pyxomoro Tina?
Haseown npuknagw.

AIK Ha31BaIOTb WNAX, MO AKOMY PYXa€TbCA TiNO?

fKa TpaekTopiA HAa3MBAETLCA NPAMONiHINHOW0? HaBeaw nprknagu.
6. flka TpaeKkTopiA Ha3MBAETbCA KPUBOJiHIMHOW? HaBean npmknagu.

w N

L
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§17.Bugn pyxy: NOCTyManbHWiA, KONMBaNbHUIA, 06epTasbHWI

Buaun pyxy:
nocTynanbHUN, KONUBANbHUKA, 00epTaNbHUMA

Pyx — ofHa 3 kntoyoBux TeM y disnui. Bce y cBiTi pyxaeTbca. Lie moxe 6yTn
TiINbKM HEBENVKUN | AyXKe-Ay»Ke NOBiNbHUI pyx. Ane BiH cnpaBgi BiabyBaeTbcA
NOCTiINHO. HaBiTb AKLO TO6I 30a€TbCA, WO TV CTOIW Ha Micui, 3eMna pyXaeTbca
HaBkono CoHuA. CoHUe pyxa€eTbCA HaBKONO Hawoi [anakTnku. Pyx Hikonu He
NPUMNUHAETbCA.

BuginAaoTb 3 OCHOBHI BMAM pyXy: NOCTynanbHUM, KonvBanbHUN, obep-
TaNbHUN.

MNocTynanbHuim pyx — we pyx Tifla no npAMin niHii. Yci Touku Tina onu-
CYlI0Tb OJHAKOBi TPA€EKTOPIi Yy NpoCTOpi 3a OAUH i TON camMuin Yac. IHWKMK
crioBaMu, Lie nepemileHHaA Tina 3 ofgHiel TOUKK npocTopy B iHWY. [Mprknagom
NOCTYNafnbHOrO Pyxy € TPAHCMOPTHUI 3acib, wo ige goporot. O6’eKT, AKUN
nagae yepes TAXKIHHA 3eMJli, Ui BUNyLeHa 3 IyKa CTpifa Tex pyxalTbca no-
cTynanbHo (man. 50).

KonuBanbHui pyx — ue pyx Tina, nig yac AKoro BCi MOro TOUKU pyxa-
I0TbCA NO TPAEKTOPIAX NepioANYHO y ABOX NPOTUIEKHUX HanNnpAMKax Bia-
HOCHO MONOXEeHHA piBHOBaru. KonueanbHWUN pyx Ma€ BUTHYTI pyxu Briepes
i Ha3aa. Pyxn obepTatoTbca HaBKOMO oCi abo Touky noBopoTy. [prknagom Ko-
NMBANbHOIO PYXY € MAATHUK, AKNIN XUTAETbCA Bif GiKCOBAHOI TOYKN KpinneH-
HA | mantoe gyry. Iig yac KonmBaHHA 00’eKT pyxaeTbcA 3 OOKy B 6ik. Lle Tmn
PYyXy 3yCTpiyaeTbCA BCOAM B HALIOMYy CBITi. Lle MaaTHUK roanHHmMKa, gutaya
ronpanka, CTPyHU ritapu, MOpCbKi XxBusi abo HaBiTb 3ByKOBi xBWni (Mas. 51).

Man. 50. [puknag nocTynanbHOro Man. 51. lNMpuknag
PyXy: NOI34, WO PyXaEeTbCA NO penKax KONMBANbHOrO Pyxy
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

OGepTanbHuil pyx — uLe pyx Tina no
KPYroBill TpaeKTopii y300BX ¢ikcoBaHO-
ro yeHTpy. Pyx BigbyBaeTbca no kKony. Yci
TOUKM TiNna pyxalwTbCA Ha NOCTINHIN Bia-
cTaHi Bif ueHTpy. O6epTanbHUn pyx — Le
KONU WOCb PyXaeTbCA HaBKOJI0 OCi abo Tou-
Kn nosopoty. Hanpuknag, koneco. Konu
i i TiNno 0b6epTa€eTbCA, BOHO PYXa€ETbCA MO KONYy.
’VII’A" < __,. O6epTaHHA — Lie OCHOBa PyXy aBTOMOGisib-

, ._f : HOro TpaHcnopTy. Koneca aBTomobina no-
P BUHHI obepTaTucsa HaBKoNo ocei. barato
BHYTPILWHIX YaCTUH ABUTyHa aBTomo6inA
obepTatoTbca nig yac pobotn. Cama 3emnsa
ob6epTaeTbCcA HAaBKONO CBOEI ocCi. Pyx npo-
nenepa nitTaka, BEHTUNATOP, Mikcep, nepe-
MilLleHHA XBUINHHOI CTPINIKKU FrOAUHHUKA —
Le Bce obepTanbHi pyxu (Masn. 52). ObepTanbHWiA TUN PYyXy BiAKPUAM OQHUM
3 NepLmx.

el

BupinaoTb 3 0CHOBHI BUAN pyXy: NOCTYNanabHUN, KONNBanNbHUN,
obepTanbHUN.

MocTtynanbHMm pyx — Le pyx Tina no nNpAMin NiHil. Yci Touku Tina
OMUCYIOTb OAHAKOBI TPAEKTOPII Y MPOCTOPI 3a OAMH i TOM CaMnin Yac.
O6’eKT, Wo Naga€ yepes TAXKIHHA 3eMi, UM BUNyLLEHa 3 NlyKa CTpina
pyXalTbCA NOCTYyNanbHO.

KonuBanbHuim pyx — ue pyx Tina, nig 4yac AKOro BCi MOro Toy-
K/ pyXaloTbCA MO TPAEKTOPIAX NEPIOJMNYHO Yy ABOX NPOTUIEXHUX Ha-
NpPAMKax BiAHOCHO NMONOXeEHHA piBHOBarn. Tak pyxaeTbCcA MaATHUK
roAVHHMKA, AUTAYa ronfanka, CTPYHu riTapu, MOPCbKi XBWii abo Ha-
BiTb 3BYKOBi XBWJIi.

O6epTanbHU pyx — Lie pyX Tina no KPyrosii TPAaEKTOPIl Y3[0BX
dikcoBaHoro LeHTpy. Pyx BigbyBaeTbca no Kony. Yci Toukm Tina pyxa-
I0TbCA Ha NOCTINHIN BigCTaHi Bif LeHTpY. Pyx nponenepa nitaka, BeH-
TUNATOP, MiKcep, NepeMilleHHA XBUINHHOI CTPINIKA FOANHHNKA — Le
BCe obepTanbHi pyxu.

Man. 52. lMpuknag,
06epTanbHOro pyxy
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§17.Bugn pyxy: NOCTyManbHWiA, KONMBaNbHUIA, 06epTanbHUN

~ ), HoHcneKkT yunsa

MocTynanbHUn pyx — Lie pyx Tina no NPAMIn NiHil. Yci Toukn Tina
ONMCYIOTb OAHAKOBI TPAEKTOPII Y NPOCTOPI 3a OAUH i TON Camuii Yac.

KonuBanbHum pyx — e pyx Tina, nig Yyac AKOro BCi NOro TOYKM py-
XaloTbCA NO TPAEKTOPIAX NEPIOANYHO Y ABOX MPOTUNEXHMX HANPAMKaXx
BiQHOCHO NOMIOXKEHHA PiBHOBArM.

O6epTanbHU pyXx — Le pyX Tifla N0 KPYroBil TPaeKTOpIi y340BX
¢dikcoBaHoro LeHTpy. Pyx BigbyBa€eTbcA Mo Kony. YCi TOUKM Tina pyxa-
0TbCA Ha NOCTINHIV BiACTaHI Bif LEHTPY.

danuTaHHa i3aBAaHHAa

Ha3swu Bigomi TOGi BUAW pyxy.

HaBean nprvknagm mexaHiuyHoOro pyxy.

AKnin pyx Ha3mBaoTb NoCTynanbHUM? Hasegun nprknagu.

LLlo Take konuBanbHUM pyx? HaBegun nprknagu.

AKi TV 3Ha€EW NprKnagu obepTanbHOro pyxy?

Cnpo6yi1 BiITBOPUTI KOXEH BUL MEXaHIYHOTO pyxy 3a AOMOMO-
roto BfIaCHOro Tina.

oOuhwWN-=

HikaBi thaKkTu

AHMRINCbKUN yyeHUn lcaak HbioToH (1643-1727 pp.) npugymas
6e3niu Teopin. BiH BMBYaB pi3Hi Haykn. 3oKkpema 1 ¢i3mKy, Ximito Ta
MaTeMaTuKy. HblOTOH BiAKPVB TpW 3aKOHU pyxy. BoHn onncyioTb pyx
peyern 3 HAyKOBOI TOUKM 30pY. 3rigHo 3 nereHgoto, HoloToH nobaums,
AK A6nyko Bnano Ha 3emnto. ToAi BiH 3'ACyBaB, WO Ta caMa CMNa, AKa
3mycuna A6yKo BrnacTu, kepye pyxom Micaus i nnaHer. oro Tpu 3a-
KOHW MOACHIOIOTb, AK BiAOYBaETbCA PyX i WO BMIMBAE Ha AOro 3MiHYy.

Mepwwnin 3aKOH roBOpPUTDb, WO Oyab-AKUIA pyXomMuin o6'ekT byae
NPOAOBXYBATM PYXaTUCA B TOMY »K HaMPAMKY i 3 Ti€l0 X WBUAKICTIO,
AKLLLO HA HbOIO He AiloTb iHWIi cunun.

Opyrun 3akoH: wo 6inblwa maca Tina, To 6inblwe cunm NoTpibHO
ANA NOro NPUCKOPEHHA.

Y TpeTboMy 3aKOHi NAETbCA, WO Ha KOXKHY Aito iCHYE piBHa i Npo-
TUNEXHa NPoTUaiA.
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 18 WBKARICTD.

BU3HAUEHHA cepeAHbol WBUAKOCTI DYXY

- ‘. > w el "
Man. 53. lMpuknagn pyxy Tin
3 Pi3HOIO LWBUNAKICTIO

10

» Tn konu-Hebyapb i3aMB / i3amMna Ha Beno-
cunepni? Ym ctaBano 106i LiKaBO, HaCKisb-
K wBuako Tn inew? Lle nerko BU3HaunTu.
MoTpibHO gi3HaTUCA, AKY BiACTaHb TU
npoixaB / npoixana. A TakoX BUMIpPATK
yac, AKNN BUTpATUB / BUTpPaTUIA Ha No-
AOPOX (33 rOAMHHNKOM).

LWenpgKictb — Le Mipa TOro, HacKinbKun
WBUAKO TiNO pyxaeTbcAa. A TaKOX AKY Bif-
CTaHb BOHO NOAoOJNa€E 3a NEBHUIN MPOMIXKOK
vacy (masn. 53).

LBnAaKiCcTb 3aneXxnTb Big TOro, HacKisb-
KN WBWAKO TiNO nepemillyeTbCA Ha BiAcTa-
Hi. [JeAaki Tina pyxalTbca Ay»e WBULKO, Ha-
npuvknag, noisg. BiH moe 3a KOpoTKMI yac
nofosnaTv BeNnKY BifcTaHb. A paBnunk pyxa-
€TbCA MOBINbHO, TOMY 1 BiACTaHb NOAONAE
HeBennky.

LWenakictb — ue ¢isnyHa BennumnHa. Ogn-
HUUeto WBNAKOCTI y ¢i3nLi € MeTp 3a CeKyHAY
(no3HauvaeTbca m/c). OgHaK y XUTTi yacTilwe
BMIKOPUCTOBYIOTb iHLLY OMHULIIO — KioMeTp
3a roauHy (NO3Havya€eTbCA KM/rop,).

[nA BM3HAYeHHA WBMAKOCTI Tina noTpi6-
HO BiACTaHb NOAINMNTK Ha Yac:

WBUAKICTb = BifCTaHb : Yyac
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§ 18. lUBmAKiCcTb. BrHaueHHA cepefHboi LWBUAKOCTI PyXy

PO3INAHbMO NpPUKNAA:

3a 2 roanHn aBToMobinb npoixas 100 Km.

AK ni3HaTMCA MOro WBUAKICTb?

Ham noTpi6bHo 3a popmysnoto BiCTaHb NOAINUTN Ha 3aTpPaYeHniA
yac. BigctaHb 100 KM, yac 2 roagnHn. 3Haxo4MMO LBUAKICTb:

100 km : 2 rogunun = 30 Km/To

Bionosgide: wBnakictb aBTomo6inA 50 KinomeTpiB 3a roguHy.

Konu Tnigew Ha Benocmnegi, T He 3aBXXAN PYXa€ELLCA 3 OfHAKOBOIO LWBUA-
KicTio. T MOXKeL pyxaTucsa WBKALLIE, KON CNyCKa€ewca 3 naropba. | igew no-
BiNbHilWe, Konu niginmaewca Ha narop6. Konn aBTomobinb nounHae pyx abo
3YNUHAETbCA, BiH ie NoBinbHile. A KONn po3raHAeTbea, ige wangwe. To6to
pyx Mmoxe 6yTv piBHOMIPpHUM i HEPiBHOMiPHUM.

PiBHOMipHUI pyXx — Ue pyX, Nif Yac AKOro Tino 3a 0OAHAKOBI MPOMIXKKKN
yacy NpoxoauTb OAHAKOBY BifcTaHb. [1pMKNagoM Takoro pyxy HabnumxeHo
MO>KHa BBakaTu pyX Ha CTpiyli TpaHCNopTepa, CXOAMHKaX eckanatopa, pyx
noTAra B MeTPO MiCNA PO3roHy, pyX NapawyTuCTa, PyX WTYYHUX CYNYyTHUKIB
3emni, pyx YaCTuH, WO 06epTaloTbCA Y MeXaHi3Max TOLO.

3a3Buyanm pyx y npupoai € HepiBHOMipHUM. Hanpuknag, aBTobyc, BigiKa-
Xalouu Bif 3yNMHKK, 32 OQHAKOBI MPOMIXKMN Yacy MpoiKAXKae Bce Ginblumi
wnax. A Habnm)karuncb [0 3yNUHKN — HaBnaku. biryH, 6epyun yyacTb B 3ma-
raHHAX, BUTPAYa€ Ha NOJONAHHA OAHAKOBUX 3a JOBXMHOIO Kifl Pi3HUI Yac. Pyx
aBTOOYyCa 1 6iryHa — Le NpuKnaan HePiBHOMIPHOTO PyXYy.

HepiBHOMipHUI pyXx — Le pyX, Nif Yac AKOro TiNio 3a OA4HaKOBI NPOMiX-
KW Yyacy NpoxoanTb HEOAHAKOBU LLNAX.

OcKinbKun 3a3BMNYan pyx € HEPIBHOMIPHUM, TO Y pO3paxyHKax YacTile Bu-
KOPUCTOBYIOTb CEPEeAHIO WBUAKICTb PyXy Tina.

CepepHAa wBMAKicTb — Ue ¢pisnyHa BennunHa. BoHa gopiBHI0€E BigHO-
LWEeHHI0 BiACTaHi A0 Yacy, 3a AKUI LiI0 BiACTaHb NPONAEHO.

Po3paxyHoK cepeHbOT LWBUAKOCTI BiibyBa€eTbCA 3a popmysoto:

cepepHA WBMAKICTb = BigCTaHb : yac
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

Po3rnanbmo NpUENaA:

Xnonuumk ige Ha Benocuneai go napky. Mix noro 6yanHkom
i MapKom 6 KM. Xnonumk supyLae 3 gomy o 8:00 paHky i npuizgntb
A0 napky o 9:00. Aka noro cepenHA WBNAKICTb?

BinctaHb Big 6yAMHKY A0 MapKy CTaHOBUTH 6 KinomeTpis. Yac
y 8oposi 3 8:00 go 9:00 — 1 rognHa.

CepeaHa WBUAKICTDL = 6 KM : 1roauny = 6 Km/roa

Bionoegiob: xNONUMK NPOKAMXKAE B CEpefHbOMY 6 KM 3a FOfVHY.

WBuaKicTb — Ue Mipa TOro, HacCKiNbKM WBUAKO TiNO PYyXa€eTbCA.
A TakoX AIKy BiicTaHb BOHO MOJONAE 3a NEBHUI MPOMIXKOK Yacy.

OanHuueto WBMAKOCTI B di3nLi € MeTp 3a ceKyHAY (NO3HAYaETb-
cAm/c). OfgHaK y XUTTi yacTille BUKOPUCTOBYETbCA iHLWA OANHMLA —
KinomeTp 3a rogunHy (N03Haya€eTbCA KMm/ropa).

[na BM3HAueHHA WBWAKOCTI Tina NoTpibHO BiACTaHb MoAinuTn
Ha yac.

Pyx Moxe 6yT\ piBHOMipHUM i HepPiBHOMiIpHUM.

PiBHOMipHUI pyx — Ue pyX, Nig Yac AKOro Tifo 3a O4HAKOBI NPO-
MIKKW Yacy NpOXOAWTb OAHAKOBY BiAcTaHb. [Tpuknagom Takoro pyxy
MOXHa BBakaTh PyX Ha CXOAWHKaX ecKanatopa, pyx notara B MeTpo
NiCNA pO3roHy, pyx napatyTuCTa, PyxX WTYYHUX CYyNyTHUKIB 3emi ToLwO.

3a3Buyam pyx y npupogi € HepiBHOMIPHUM.

HepiBHOMipHUI pyxX — Le pyX, Nif Yac AKOro Tino 3a O4HAKOBI
NPOMIXKKIN YacCy NPOXOANTb HEOAHAKOBUN LMAX.

OcKinbKuy 3a3BnYam pyx € HepiBHOMIPHUM, TO Y pO3paxyHKax Ya-
CTille BUKOPUCTOBYIOTb CEPEeHIO WBUAKICTb PyXy Tina.

CepepHAa wBMAKicTb — Le ¢isnyHa BennumHa. BoHa popiBHtoe
BiHOLWEHHI0 BiACTaHi f0 Yacy, 3a AKUIN L0 BifCTaHb NporaeHo.

-l HOHCNeRT YuHA
£ l

WBnpakictb — Le mipa TOro, HaCKiNbKM LWBUAKO TiNO PYXaETbCA.
A TakoX AIKY BiiCTaHb BOHO NOA0SAE 3a NEBHUI MPOMIMKOK Yacy.

12
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§ 18. lUBmAKiCcTb. BrHaueHHA cepefHboi LWBUAKOCTI PyXy

@ HJ KoHcneKkT yuna

PiBHOMipHUI pyx — Ue pyX, Nig Yac AKOro TiNO 3a OAHAKOBI
NPOMIXKKM Yacy NPOXOAUTb OQHAKOBY BifCTaHb.

HepiBHOMipHUI pyx — Ue pyx, Nif Yac AKOro TiNo 3a O4HAKOBI
NPOMIXKKM Yacy NPOXOAUTb HEOAHAKOBUI LUAAX.

CepepHAa wBMAKicTb — Ue di3nyHa BenmumHa. BoHa popiBHIoe
BiJHOLLEHHIO BiACTaHi 40 Yacy, 3a AKMIN LIo BiACTaHb MPOVAeHO.

HikaBi thaKkTy

[nAa BM3HayeHHA WBUAKOCTI pyXy
bisnyHUX Tin nogn npugymanu pisHi
npunagun. Hanpuknag, y aBTomobini ana
LUboro € cnigometp (man. 54, a). 3a noro
NOKa3HMKamMM BU3HAYaloTb LWBUAKICTb
aBTOMO0binA y neBHUN MOMEHT yacy. 3a
WBUAKICTIO PYXy BOAIN MOXe po3paxy-
BaTM Yac NpuOYTTA y NOTPIOHNIA MYHKT.
ICHyIOTb 1 iHWI Npwunagw, 3[aTHi BU-
3HaUMTU WBUAKICTb pyxy. Hanpuknag,
pagap. Le npunag o6uncnioe WBMAKIcTb
i BigCTaHb o 6yab-akoro 06’ekta. Benuki
pagapwv (man. 54, 6) BUKOPUCTOBYIOTb ANA
BM3HAUYEHHA LWBUAKOCTI N MiCcUA po3Ta-
WyBaHHA Kopabnis, niTakiB, KOCMIYHUX
anaparis, ans ix 6e3neyHoro nepemilyeH-
HA. ManeHbKi pagapu (man. 54, 8) 3acto-
coBytoTb iHcnekTopu ANC gna KoHTponto
WBNAKOCTI, 3 AKOKI PYXa€TbCA aBTOMO-
6inb.
3Halun WBKAKICTb Pyxy aBTOMObi-
NA, MM MOXEMO TOYHO CKas3aTu, AKY Bif-
CTaHb BiH Npoige 3a NneBHUI Yac. Hanpu-
Knag, WBNAKICTb aBTOMOGiNA AOpPIBHIOE

Man. 54. lMpuknagn

npwnagis AnA BUMiplOBaHHA
60 Km/rof. MoxHa po3paxyBaTl, WO pugkocTi: @ — cRigomeTp;

3a 1 rog BiH nogonae 60 KinomeTpis, 3a 6 — pagiopanap;
2rog — 120kmiT. 4. 8 — py4YHuIi pagap

3
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

danuTaHHa i3aBAaHHAa

Lo Take WwBmnAKICTb pyxy Tina?

Y AKX OAVHULAX BUMIPIOKOTb WWBUAKICTb PyXy?

AKN pyx Ha3nBaETbCA piBHOMIpHUM? HaBeau npuknagw.
AKNN pyx Ha3MBA€ETbCA HepPIBHOMIpHMM? HaBean npuknagu.
. Ak obuncnnT cepenHIo WBNAKICTb PyXy Tina?

A WN =

MonpakTURYA HAYKY pa3om i3 Aopocnumu
BM3Hau wWBMARICTbL, 3 AKOI0 TU pyXacucs

Kok 1: ™
Monpocu Koroch i3 gopocanx
BiAMipATU Ha BYNMLi BifCTaHb
100 m.

k 100 m )

Knok 2: N
Big3Hau 3a rogMHHMKOM, 3a é —
AKUIN Yac TV NpongeLu - -
10 BiiCTaHb. —

Kpok 3:
O6uuncnu, 3a AKNM Yac 0
TV npongew BiagcTaHb 1 KM. < - >
A 3a cKinbKu yacy 1 Km
npongew 5 Km? 9

5 Km

HikaBi thakTn

CepepHa WBUAKICTb paBiviKa CTAaHOBUTb
6nm3bko 1,5 mm/c. To6TO 3a OAHY XBUAUHY
BiH MOXe 3[10/1aTh BigcTaHb NpnbAM3HO 9 CMm.
PaBnnK nepecyBaeTbCA TaK NOBINbHO uyepe3
ocobnusocTi bygoswu Tina.

n
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§ 19.B3aemogpisi Tin. Cuna

§ 19 B3aemopia Tin. Cuna

» Lo noTtpibHO 3pobuTK, WOO6 TBOA KOMaHAA BUrpana y nepetaryBaHHi
KaHaTa? [lna uboro Tpeba 3actocysaTu cuny. LLlo  Take cuna?

Yce HaBKONO HAC MOCTIMHO PYXa€eTbCA. YUeHi CTONITTAMW BUBYANU PyX.
BOHM BU3HauUMNM 3aKOHU, AKI MOXKYTb MOACHUTK PYX Gi3nyHMX Tin. Lii 3aKoHM
nos’A3aHi 3 cunolo.

Cuna — ue Mipa B3aeMogii Tin i npuunHa 3miHm ix popmu a6o LWBNAKOCTI.

Konn BigbyBa€eTbCca B3aeMofia Mixk ABOMa 06'€KTaMM, HA KOXHUIN 3 HUX
Aie cuna. Konu B3aeMogia npunuHAEeTbCA, ABa 06'eKTM binblue He BiguyBatoTb
cunn. CUnn iCHYI0Tb TiNbKKU B pe3ynbTaTi B3aEMogil.

Cuna — ue ¢iznyHa BennumHa. Wob6 BigkpuTK ABepi, NIAHATU QUTUHY
abo po36uTK Anye, notpibHa cmna. Le TAXiHHA abo WTOBXaHHA OQHOrO Tina
iHWKM. Tina y uboMy BMMNagKy MOXYTb OYyTW UMM 3aBrogHO: Bif Monekyn
i aTOMiB 10 NNAHeT i ranakTuk. Tara abo NowToBX MOXKe NOXOAUTM Big NpsiMo-
ro KOHTaKTy abo Ha BigcTaHi. AK-OT cuna TAXKIHHA, eneKTprKa YN MarHeTnsm
(man. 55).

[ Cunnn s NPAMNM KOHTAKTOM ] [ Cunns HenpAMNM KOHTAKTOM ]

-. cuna m'asis . cuna rpasiTauil

eNeKTpoCcTaTnyHa
cana

)

MarHiTHa cuna

Man. 55. lNMpuknagn cun
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

—>

m’'A30Ba cuna

» MEXaHiYyHa cuna

— Cuna TepTAa

—>

cuna rpasiTtauil

€NNEKTPOCTAaTNYHaA
Ccuna

= MarHiTHa cuna

Man. 56. Icaak HbtoTOH
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Cunu, wo pAiloTb Ha Tino 6e3snocepepn-
HbO, Ha3MBaTbCA KOHTAKTHUMU CJ1aMWU.

[nAa BMKOHAHHA BaXKoi pobOTM BUKO-
PUCTOBYIOTb M'A30BY CUAy TBapuH. Hanpu-
Knag, cuny BoJliB YN KOHEN.

Cwvina TepTa — Ue iHWWIA TUN KOHTAaKTHOI
cunu. BoHa pie miXk pBoma JOTUYHMMK MNO-
BEPXHAMM | MPOTUAIE PYXY OAHIEI NOBEPXHi 3
iHLWO10.

Cunun, AKi piloTb yepe3 npoctip 6e3
NPAMOro KOHTaKTy 3 TilOM, Ha3nBalTbCA
6e3KOHTAaKTHUMN CUNaMMu.

Cwnna, Wo Ai€ Ha iHWi marHiTK, HasnBa-
€TbCA MarHiTHow cunot. MarHiTHa cuna
i eneKTpoCTaTMyHa CKna [itloTb HAa 06’eEKT Ha
BigcTaHi. ToMy BOHW € 6E€3KOHTAaKTHUMU CU-
namm.

Cuna rpasitauii — uUe cuna TAXIHHA.
Heto 3emna gie Ha Tina, 3myLuytoun ix nagatu.

Bara Tina — ue cuna, Aka npuTAarye Tina
no 3emni.

Y4eHi BUMIpIOIOTb CUY B NEBHUX OfUHN-
uAX. BoHn Ha3nBaTbCA HBIOTOHAMM.

OAVH HbIOTOH — Lle cuia, HeobxigHa
ANAa 3MiHM WBUAKOCTI Tina macoto 1 Kr Ha
1 m/c. Tlo3HaYa€ETLCA BEUKOK JNiTEPOIO
«H». Ua ognHuuA BUMipy Ha3BaHa Ha yecCTb
BiAOMOro aHrnincbKkoro ¢isnka lcaaka Hoto-
TOHa (man. 56).

Cuna moxe 3MyCcuUTK TiNO NPUCKOPIOBa-
TWCA, HanpuKnag, yaap no m'auvy. A6o cno-
BiNbHIOBATUCA, Hanpuknag, Tepta. A6o X
yTpUMyBaTU O6'€KT Ha Micui, Hanpuknag,
rpasitadis.
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§ 19. B3aemogia Tin. Cuna

Cuna — ue mipa B3aemogii Tin i npuurHa 3miHM iXx dpopmm abo
LWBUAKOCTI.

Cnna moxke BNvBaTW Ha Tina yepes3 NpAMMUIA KOHTaKT abo Ha Bia-
CTaHi.

Cunu, wo AitoTb Ha Tino 6e3nocepenHbo, Ha3MBAOTbLCA KOHTAKT-
HUMUW CUNAMN.

Cuna TepTta — Ue TUN KOHTaKTHOI cunu. BoHa gie mixk napoto go-
TUYHNX NOBEPXOHb i NparHe NpPoTURIATY PyXy OAHIEI MOBEPXHI 3 iHLWWOIO.

Cwunu, AKi gitloTb Yepes NpocTip 6e3 NPAMOro KOHTaKTy 3 TiNioMm,
Ha31BalTbCA 6€3KOHTAaKTHUMUN cunamu. Hanpuknag, marHiTHa cuna.

Cuna rpaBiTauii — ue Tex 6e3KoHTaKTHa cuna. Heto 3emna gie Ha
Tina, 3myLwyoum X nagatu.

YyeHi BUMIpIOIOTb Ccuy B HbOTOHaX. OAMH HbIOTOH — Ue cuna,
HeoOXigHa ANA 3MiHM WBUAKOCTI Tina macoto 1 Kr Ha 1 Mm/c.

ﬂp HoOHCNEeKT YuHA
R J Cnna — ue Mipa B3aemogii Tin i nprmurHa 3miHM ix dopmun abo
LUBUAKOCTI.
BumiptoloTb cnny B HbloTOHax. [o3HavaloTb Bennkoto nitepoto H.
Cuvnu, Wo AitoTb Ha Tino 6esnocepeHbO, Ha3BaOTbCA KOHTAKTHU-
MU cunamm (M'A30Ba CUMA, MEXaHiYHa CUna, cuna TepTaA).
Cunun, AkKi fpitoTb yepe3 NpocTip 6e3 NPAMOro KOHTaKTy 3 TiNoMm,
Ha3nBalOTbCA OE@3KOHTAKTHUMK cunamu (cuna rpaeiTauii, enexkTpo-
CTaTM4Ha CUNa, MarHiTHa cuna).

danuTaHHa |3aBAaHHAa

1. Big yoro 3anexutb 3miHa ¢opmu Tina, WBUAKOCTI N HANPAMKY
pyxy Tina?

2. HaBegu npuknagy KOHTaKTHUX CUI.

3. HaBeawn npuknaan 6e3KOHTaKTHUX CUI.

4. Y AKX OAMHMLAX BUMIPIOKOTb cuny?
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 2 0 IHepuia

» Ym nopopoxyBaB / mogoporKyBana Tu
B noi3gi abo aBTomobini? LLlo Tv BiguyBaB /
BiguyBana, Konm TPAHCMOPTHUIA 3acib pis-
KO ranbmyBaB? T nomiva€ew, AK NpogoB.-
XKYELW pyxaTnca Bnepesd, Konm TpaHcnopT
3yNMUHAETbCA?

IHepuUia — uUe 34aTHICTb TiNna YMHUTHK
onip 3miHi pyxy a6o cnokot. Konu aBTto-
MO6inb ranbMye, TO pi3KO pBeTbCA BNepes.

Man. 57. Pyx Tina nig yac nepecyBaHHs A NOTiM NOBHICTIO 3yNUHAETLCA. Tak camo Tu
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TpaHcnopTHoro 3acoby BiOXMNA€eLWCcA Ha3agd, Konyu aBTomobinb noun-

Hae pyx (man. 57).
MonABy iHepLii NOACHIOE NepLnii 3aKoH pyxy HbloToHa. O6’eKT y cTaHi cno-
Koto (abo pyxy) 6yae npogosKyBaTu nepebyBaTtn B TOMY X CTaHi, AKLLO Ha
HbOTO He fi€ 30BHiWHA cnna. OTXe, AKLLO Ha TifIo He BIIMBAIOTD iHLWLI Tina, TO
BOHO 11 fani 6yae y cTaHi CNoKow abo pyxaTMeTbCA 3 MOCTIMHO LWBUAKICTIO.
[Hepuia moxe 6yTn pisHUX BUZIB.
IHepuia cnokoto. O6'eKT 3aNMWAETLCA HA MicCLi, MOKU LWOCb Y/ XTOCb He
nepemMicTUTb Noro. Hanpuknag, YaCTUHKN Ny 3aAULWLAKTLCA Y CNOKOI, MOKK
TW He CTPYCULL KUUM.
IHepuia pyxy. O6’ekT 6yfe pyxaTuca 3 OfHAKOBOIO LWBUAKICTIO, MOKM Ha
HbOro He nopdie cuna. Hanpuknag, Tino pyxaeTbca BNepea, Koanm MallnHa 3y-
MUHAETbCA.
IHepuia HanpAMKY. O6’eKT 6yae NPOAOBXKYBaTW PyXaTUCA B TOMY K Harl-
PAMKY, AKLLO Ha HbOTO He Ai€ cuna. Hanpuknag, pyx Tina B CTOPOHY Npu pi3Ko-
My NOBOPOTi aBTOMObinA.
Mpuknaaw iHepuii cnoKoto:
P AKLWO CKaTepTVHY WBKAKO NOTATHYTW, MOXKHA BUIHATK ii 3-NiJ nocyAay.
Mocyn moxe 3anmwaTnca HepyxoMnm, MOKM TepTa Bif pyxXy cKatepTu-
HWU He JyXe BesuKe.

» [loBiTpaAHa Kynay aBToMO6ini 31aBaTMMETbCA PYXOMOLO, KOS aBTO py-
Xa€eTbcA BNepeq. Hacnpadi NoBiTpAHa KynA HaMaraeTbCA 3anmwaTu-
CA Ha CBOEMY MicLi. Pyxa€eTbca Tinbku aBToO.
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§ 20. IHepuia

»

3HimMaloum nnacTup, Kpawe NoTArHyTM MOro wemaKko. TBoA Wwkipa 3a-
NNWNTBCA HEPYXOMOIO Yepes iHepuito. A cina Bigipse nnactup.

Mpuknaaw iHepuii pyxy:

»

M’au, AKnn NiGKNHYNW, NPOAOBXKYE pyxaTnUcA Bnepea, NOKN Ha HbOro
He gie cnna TaxiHHA. Lo 6inbwa cuna Kngka, To Baxkue rpasitauii gis-
TV Ha HbOTO.

XokelnHa wanba 6yne npoaoB»KyBaTV KOB3aTU MO NIbOAY, aX MOKU Ha
Hel He Oyae BNAMBaTK 30BHILLHA CMNa.

AKwo npn obepTaHHi Benocunena v NPUNUHNLW KPYTUTK Negani, Be-
nocunep 6yne npoposXyBaTu pyx. Lle BinbyBaTmmeTbca, NOKn 1oro
He 3yNMHUTbL TepTa abo cuna TAXKIHHA.

ABTOMOGiNb NPOJOBXNTb PYX, HABITb AKLO TV BUMKHELL ABUTYH.
AKLWOo TX BiANYCTULW M'AY Ha NOXWTIN MOBEPXHI, CUa TAXKIHHA 3MyCUTb
NOro CKOTUTKCA NO CXUny. AKWO BHU3Y CXWUAY € PIBHUA ManfaHUuK,
M'AiY 33 iHepUi€lo NPOAOBXUTb PYX.

Benukun aBTomo6inb 3ynnMHUTU CKNagHiwe, HiX TPaHCMOPT MEHLOTO
po3mipy. Hanpuknag, BaHTa)KiBKy 3YMUHUTU CKNafHile, HiX MOTO-
uurKn. Y 6inbworo 06’ekta 6inblue iHepuii.

Mpuknaaw iHepuii HAaNPAMKY:

»

Konu T1 nomiwyew KaBy abo yaii i 3ynnHAELLCA, BUXPOBUI PyX TPUBAE
3a iHepui€to.

AKLLO KNHYTWN KaMiHb NPAMO Bropy, BiH He 3MiHUTb CBOrO HanpAmy.
I[Hepuia fo3Bonse ¢irypnuctam KoOB3aTu Ha NboAy MO NPAMIN NiHii.
AKwWo ame BiTep, rinkn gepesa pyxatoTbca. CTurnui Nnig, WwWo nagae
3 JepeBa, 3a iHepLUi€lo yrnage B HaNnpamKy BiTpy.

IHepuia — Ue 38aTHICTb TiNa YAHUTK onip 3MiHi CTaHy pyxy abo
CNOKOH0.

Moy iHepLii NOACHIOE NepLInii 3aKoH Pyxy HbioToHa. O6’eKT y cTa-
Hi cnokoto (a6o pyxy) npoaoBKyBaTuMe nepebyBaTy B TOMY X CTaHi,
AKLLO Ha HbOIO He Ai€ 30BHILWHA cnna.

Lle o3Hauag, Lo SKLLO Ha TiNo He BNIMBAOTDb iHWI Tina, TO BOHO 1
Aani byne y cTaHi cnokoto abo pyxaTMMeTbCA 3 NOCTINHOK LWBUAKICTIO.

19
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

IHepuia moxke 6yTn pisHUX BUAIB.

IHepuia cnokoto. O6’eKT 3aNMWAETLCA Ha MiCLi, MOKN WOCb YK
XTOCb He NepemMicTUTb noro. Hanpuknag, YacTUHKN NUITY 3aiMLatoTb-
CA 'y CMOKOI, MOKN TN HEe CTPYCULL KNJTUM.

IHepuia pyxy. O6’ekT Oyae pyxaTuca 3 OfHAKOBOI LUBUAKICTIO,
MOKM Ha HbOTro He nopfie cuna. Hanpuknag, Tino nacaXxunpa pyxaeTbcs
ynepefq, Koy MalwnHa 3ynuHAETbCA.

IHepuia HanpAamKy. O6'eKT NPOAOBXKYBaTMME PYXaTUCA Yy TOMY X
HanpAMKY, AKLLO Ha HbOro He i€ cuna. Hanpuknag, pyx Tinay ctopo-
Hy NpW pi3KoMy NOBOPOTi aBTOMOOiNA.

I
|

-

) IHepLia — Ue 3aaTHICTb TiNa YMHUTK oNip 3MiHi pyXy abo cnokoio.

Mepumni 3aKoH pyxy HbloToHa: 06’€KT y cTaHi cnokoto (abo pyxy)

6yae npofoBXKyBaTn NnepebyBaTi B TOMY X CTaHi, AKLO Ha HbOFO He

Di€ 30BHILWIHA cuna. Lle o3Hayvag, o AKLOo Ha Tiflo He BNMBAalOThb iHLWI

Tina, TO BOHO 1 fani 6yge y CcTaHi cnokoto abo pyxatumeTbca 3 no-
CTIVIHOIO LIBUAKICTIO.

danuTaHHa 13aBAaHHAa

. Lo Ha3mBaeTbcA iHepuieto?

. fAKknx BMAiB Moxe OyTn iHepLia?

. Haeeawm npuknagu iHepuil CroKoto, iHepuii pyxy, iHepuil HaNnPAMKY.
. [loACHW yTBOPEHHS iHepLil Ha MantoHKYy 58.

HWN =

Man. 58. lMpuknagu iHepu,it
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§21.Cuna Tepta

§ 21 Cuna Teprta

» Twu 6aums / 6aunna, AK XTOCb KOB3aBCs
i nagaB Ha cnM3bKin nigosi abo Ha nbo-
ay? Le po3cmiwmno tebe? YaBu, AK6M mu
MOCTINHO KOB3anuca i naganu... Kutra
He 6yno 6 ay»ke Becenum, Yn He Tak?
3aBAsAKM TEPTIO LIbOro He BifbyBaeTbcA. AKOM
He TepTA, BCe NPOCTO NPOAOBXKYBaNo 6 KoB3aTn
" nagaTu.

Tepta — ue ¢isnuHa cuna. BoHa BuMHUK-
Ka€ MK [gBOMa MoBepxHAMU, AKi nepebyBa-
I0Tb Y KOHTaKTi ofHa 3 ofHolo. TepTA ynoBinb-
HIOE abo 3ynUHAE pyx MK ABOMa AOTUYHMMMU
NOBEPXHAMMN.

TepTA BMHUKAE yepe3 HepiBHOCTI Ha Mo-
BEpPXHi. AKLLO NoAnBUTUCA Ha Byab-AKY NOBepX-
HI0 Yepes MiKpOCKOoM, TO MOXHa nobaunTun 6es-
niy HepiBHOCTen. Mikpockon — e npunag ans
po3rnagaHHA ApiGHUX, HEBUAUMUX OKY npes-
MeTiB Yy 306inblieHOMYy 306pakeHHi. AKWo ABi
noBepxHi byayTb TepTncA ogHa o6 ofHy, HepiB-
HOCTI Ha HUX 3iTKHYTbCA. Lle npu3ssege fo Bu-
HUKHeHHs TepTA. BoHo 6yge npoTtugiatu pyxy.

Cuna TepTa iCHYE, HaBiTb AKWO [OTUYHI
noBepxHi He nepebysatoTb y pyci. Hanpuknag,
AKLWO 3/1erka LTOBXHYTU BaXKu npegmeT, BiH
MOXe He pyxatuca. OTxe, AoKnanu He gocTtat-
HbO BenuKy cuny. BoHa He moxke nogonatu cuny
TepTA Mi>K NpeaMeToMm i nignoroto (masa. 59).

Cuna TepTA 3aBXAW Ai€ B HANPAMKY, NPOTU-
nexxHomy pyxy (masn. 60).

Tepta BigbyBa€TbCcA MiXK peyoBMHaMU
y O6yab-AKOMy CTaHi — piguHamu, rasammu

Man. 59. YTBOpeHHA TepTa
yepes HePIBHOCTI MOBEPXHI

PyxX | —5

]

—
Ccnna

MOLUTOBXY

1

Cuna TepTAa '

Man. 60. [MpoTunexkHnin
HanpPAMOK CuUn TepTA
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

Man. 61. lMpuknagn B3yTTA
3 pi3HMMN TMNaMK NiZOLIBYK ANA
KOHKPETHIX Linew (6ir, ckenenasiHHs,
TaHLli, KaTaHHS HA KOB3aHaXx,
XO[iHHA MiLLKWN)

Man. 62. Bnnauvs cunn Tepta
Ha pyx aBTomobinA

15 O
Man. 63. BukopuctaHHA macTuinia
[NA NOAONaHHA TepTA Y MeTaneBmxX
AeTanax

82

i TBepaumn Tinamu. Hanpwuknag, onip no-
BiTPA — uUe TN TepTA. BiH BUHUKAE MiX
pyxomum o6’eKToM i NOBiTpAM. Lle ynoBinbHIo€e
pyx o6’ekta. Onip MOXHa 3MEHLWUTN, 3MIHUB-
wn dopmy o6’ekta. Hanpuknag, aBTomobini,
noi3aun 1 NiTaku MatoTb rMagKi BUTHYTi NOBepX-
Hi. Lle nonerwye noTik NoBiTPA HAaBKOJIO HUX.

Hesaki pe4oBNHM BUKNMKAOTb Ginblie Tep-
TA, HiX iHWI. Hanpuknag, TepTa WOPCTKMX Mo-
BEPXOHb € OiNbLNM, HiX rMagKnx.

TepTta moxe 6yTn KopucHUM. [ymoBi ranb-
Ma Ha Beflocunefi YroBifibHIOTb Koseca.
A TepTa miX nigoweamu B3yTTA | 3emseto 3ano-
6irae KoB3aHHI0 (Man. 61).

TepTa BUHUWKAE, KON ABi NOBEPXHi TPOXNn
npununatTb ogHa Ao ogHol. Hanpuknag, konm
KoJfleca MallMHN KOTATbCA NO 3eMJli, IX MoBepX-
HA Npunnnae go goporu. Cuna TepTa gie Mix
NOBEpPXHEL0 KOJiC i MoBepxHel 4oporu n yno-
BifIbHIO€E aBTOMObiNb (Mas. 62).

NoBepxHA aBTOMOOINbHOI WWHW NpPU3Ha-
yeHa ANsA MAaKCUManbHOro 36inblIeHHs TepTs
Mi>K LWWMHOLO i noBepxHeto goporu. Konu tepta
ICTOTHO 3HWXKYETbCA Yepes CHir abo nig Ha go-
poO3i, WnHa KoB3a€. Tak MOXKHa BTPATUTUN Kepy-
BaHHA aBToMobinem. Lle cTBoptoe Hebe3neuHy
cuTyauito Ha foposil

TepTa TakoX MOXKe NPU3BeCTU 40 3HOLLEH-
HA MeTaneBux aetanen. Konu AaBi YacTUHU Ma-
WWHW TPYTbCA OAHA 06 OAHY, BOHU MOXYTb MO-
WKOANTUCH. TaKUM YNHOM BTpayaloTb eHeprito
y BUrMAAi Tenna. BUKopuctaHHA MacTnn moxe
3MeHWUTN TepTa. MacTunbHi maTepiany — ue
peyoBMHN, AKI JoNOMaraloTb NOBEPXHAM MnaB-
HO pyxaTucA ogHa BiAHOCHO OAHOI (Marn. 63).
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§21.Cuna Tepta

ﬁ’é BuKoHai Aocnia

Docnia 3 ponoHamn

» TloTtpu fonoHi ogHa 06 iHwy.
» Lo Tn BiguyBaew?
» Yomy BMHUMKaE Tenno?

Konu oanH o6’eKT KOB3a€ No iH-
LWOMY, BiH MOYMHAE CMOBINbHIOBATU-
CA yepes TepTA. Lle o3Havaeg, wo BiH
BTpayae€ eHeprito. OgHak eHepria He 3HMKae. BoHa nepexoauTb BiA
eHepril pyxy Ao TennoBoi eHeprii. OCb YOMY MU NOTUPAEMO PYKWU,
Konu xonogHo. Notnpatoum ix ogHa 06 OfHY, M1 CTBOPKEMO TEPTA.
OTXe, BUHMKAE Tenso.

ot

Cuna TepTaA 3aBXAN [i€ B HANPAMKY, MPOTUSIEXXHOMY PYXY.

TepTa BigOYBaAETHCA MiXK peYOBMHAMUN Yy OyAb-AKOMY CTaHi —
pianHamu, razamm i TBepAUMU Tinamu.

Neaki pevyoBMHN BUKNMKalOTb Ginblie TepTa, HiX iHWi. Hanpu-
Knag, TepTa LWOPCTKMX MOBEPXOHb € BiNbLUNM, HiX rNagKuXx.

[lig yac TepTA YyTBOPIOETLCA TEMIO.

Cvna TepTta MoXe 6yTu AK KOPUCHOI, TaK i WKIAANBOIO.

@U‘ HKoHCNeKT YuHa

Tepta — ue ¢isnyHa cmna. BoHa BMHMKAE Mi>k IBOMA NOBEPXHA-
MU, AKi NepebyBatoTb Y KOHTaKTi 0fHa 3 0AHOI0. TepTA ynoBinbHioe abo
3YMNNHAE PyX Mi>K ABOMA JOTUYHUMM NOBEPXHAMN.

danuTaHHa i3aBAaHHA

HaBeau nprvknagn yTBOpeHHA cunm TepTs.

Ha3Bu1 OCHOBHI NPUYNHN BUHUKHEHHA TepTA.

Yn BUHMKAE TepTA 3 peUOBMHAMU Y Pi3HMX arperaTHUX cTaHax?
Haeean npunknagm «kopmcHoro» TepTs.

AKy WwKoay moxke 3anodiaty cvuna TepTa? AK MOXHa 3MEeHLUUTH
TepTta?

.

uuhwWN-=
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

MonpakTMRYH HayKYy pa3om i3 Aopocnumu
flepeBip TepTa PI3HMX NOBEPXOHb

IHcTpymeHTN Ta maTepianu:

Kpyrna dopma gna BUNiYKK; CKNAHA
KyJibKa; Pi3Hi NOBEPXHi A1A NOPIBHAH-
HA (LynKuiA nanip, NOBCTb (BOWMOK),
HaXAauyHW nanip Ta iHwe).

Knok 1:

MoTpeHyica 3anyckaTh KyfbKy

LLlopa3y 3 0OfHaKOBOIO CUJIOI0.
RDOK2: Norim nopaxyit, ckinbku pasis

BOHa 0611eTUTb popmy,

nepLU HiX 3yNMUHNTbCA.

Tenep npoTecTyn pi3Hi NOBEPXHi.
RnoK3: Tak no6aumw, sk cuna Tepta Bnnmsae
Ha PYX CKJIAHOI KYJIbKMN.

Cnouatky cnpobyin apkyw uynkoro nanepy. O6sean gHo Gopmm Ha apKyLli
KONbOPOBOTo Nanepy 1 BUpix 1oro. MoTim noknaam WwinbHMiA nanip Ha AHo ¢op-
MW. 3HOBY 3anycT KynbKy. CKilbKu pa3iB BOHa MOA0POXKYBana Liboro pasy?
HaxgauHunm nanip — Tako)K YyoBa MOBEPXHA Af1A TecTyBaHHA! MoxeLl BMKO-
pucTaTy iHwWi noBepxHi. MNiginge 6yab-Aaka TKaHWHA.

TepTa — Ue cuna, fiKa YNOBINbHIOE PyX, He 103BOSIA0UM 00'€EKTaM KOB3aTu OfMH
MoB3 ofHOro. flka NOBEPXHA Y TBOEMY eKCMepUMeHTi Mana Hanbinblue Tepta?
flka 3 HMX WBKLLE 3a BCIX YNOBINIbHIOBaNa PyX KynbKn?

T 3'acyBaB / 3'AcyBana, Wo deTp maB Hanbinblue Tepta. A dopma Ansa BUMiUKK
Ma€ fy>Ke HeBenvKe TepTA.

HikaBi thakTn

» Yum 3Haew !, AnA Yyoro paBnuKy cnmns? Cnvs nomy notpiobHuiA
ANA nepecyBaHHA BepTUKaNbHUMM MOBEPXHAMU. 3aBAAKN CNN-
3y paBNVK YiNAAETbCA 3a NOBEPXHIO | He naga€. Konwm X BiH py-
Xa€ETbCA NO rOPU30HTasi, CIN3 He BUKOPUCTOBYE. [1poTe Buainae
noro nocTinHo. Mig yac pyxy piBHMMN NOBEPXHAMU PaBANK 3rn-
Ha€ i BUNPAMNAE OKpeMi AiNAHKM CBOEI «HOrM». Tak camMo pob-
NATb ryceHuui. Npwu Takomy pyci TepTa 3HaYHO MeHLLe.
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§ 22.Maca Tina. Bara Tina

Maca Tina. Bara Tina

» Tino mae macy 100 kr (man. 64). Bu-
3HAUUTK 1T MOXKHa 3a JOMOMOro0 Bar.
«Bara» i «maca» — Le He ogHe 1 Te
came.

Mw gymaemo, Wwo Bara BCloAN OOHAKOBa.
Ap>Ke BCi MM XMBEMO Ha MOBEPXHi nnaHeTn
3emnsa (masn. 65)!

Ane y KocMiYHOMY npocTopi Barn 6yayTb
nokasysatu O Kr. [1py uboMy Maca Tina Bce
ofHO popisHioe 100 Kr (man. 66).

Bara o6’ekTa — Lle cuna TAXIHHA, WO
Ji€ Ha HboOTO.

Maca Tina He 3MiHIOETbCA, ane Noro Bara
MO>Ke 3MIHUTNCA.

Ha MicAaui Barn nokasywTtb 16,6 Kr npu
maci Tina 100 kr. Lle Tomy, Wo cuna TAKiHHA
Ha MicAaui Habarato MeHLWa, HiXK Ha 3emni
(man. 67).

Jllogn 4acTo BUKOPUCTOBYIOTb CJIOBO
«Bara» Ansa no3HayeHHA mMacu n HaBnaku. Lle

Man. 64. Tino, maca sikoro 100 Kr

Man. 65. Cuna TsKiHHA
Ha nnaHeTi 3emnAa

Man. 66. Bara Tina macoto 100 Kr
y KOCMiYHOMY MpocTopi

Man. 67. Bara Tina macoto 100 Kr

Ha Micaui
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Man. 68. lprnknagn Tepesis Man. 69. [pnknagn guHamomeTpis

TOMY WO CUNa TAXKIHHA MalrKe ogHaKoBa Bcoan Ha 3emni. Mn He nomivyaemo
pi3HULI.

Ane nam’siTaii, W0 BOHW He O3HayYaloTb oAHe i Te XX came. Bara n maca mo-
XKyTb MaTW Pi3Hi 3HaYeHHA.

Maca — ue mipa Toro, CKifbKu B Tifli pe4oBMHM (MONIEKYN, aTOMIB).

Maca BUMIpIOETbCA 32 AONOMOroto Tepesis (Mas. 68). OguHuLi BUMipto-
BaHHA MaCu: rpamu, LeHTHEPW, Kilorpamu Ta TOHHN.

Bara — ue cuna, 3 AKOIO TiNO NPUTATYETbCA A0 3emii.

Bara BMMIiplo€eTbCA 3a 4OMNOMOro0 AMHamoMeTpa (mMas. 69). OauHunueto Bu-
MipIOBaHHA Barn € HbTOH (= 1 Kr - M/c?). BiH no3HauaeTbcA nitepoto H.

Ha noBepxHi 3emni cnna TAXIHHA CTaHOBWUTb 61M3bKO 9,8 HbIOTOHA Ha
macy Tina B 1 Kinorpam.

Taknum umHoMm, maca B 100 Kr Baxk1Tb Ha 3emii 61113bKo 980 HbIOTOHIB.

OTXe, KoNn TV 3BaXKYELLCA, TO Barv NoKasyTb TBOK mMacy. A wob gisHaTtu-
CA, AKe 3yCuNnA TBOE Tiflo pobuTb Ha Barn, NOMHOX mMacy Ha 9,8. Tak T nepe-
BeAeLl Kiflorpamun B HbIOTOHW.

PO3rNAHbLMO NPUENAA:
Hanpuknag, ntognHa mae macy 100 kr. Togi MOXKHa CTBepaKyBa-
TW, WO 11 Bara Ha 3emni ctaHoBuUTb 980 H:

100kr-9,8H=980H
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§ 22.Maca Tina. Bara Tina

ot

Bara i Maca MOXyTb MaTu pi3Hi 3HaueHHsA. Lle He ogHe 11 Te came!

Maca — ue mipa Toro, CKinbKu B Tini pe4oBuHM (TO6TO MoneKyn,
aTtomiB). Macy BUMIpIoloTb 3a JONOMOTOI0 TepesiB.

OavHnui BUMIPIOBAHHA MacKU: rpamu, LeHTHepw, Kinorpamu Ta
TOHW.

Bara — ue cuna, 3 aKolo Tino nputAryetTbca ao 3emni. Bara Bu-
MIpPIOETbCA 3a AONOMOrol AnHamomeTpa. OaMHNLEI0 BUMIPOBaHHA
Baru € HbIOTOH. loro nosHavatoTb nitepoto H.

Ha noBepxHi 3emni cuna TAXKIHHA CTaHOBUTb 6/1M3bKO 9,8 HbIOTO-
Ha Ha Macy Tina B 1 Kinorpam.

. Maca — ue mipa Toro, CKinbKu B Tifli peyoBMHM (MONEKyYs, aTOMIB).

Bara — e cuna, 3 AKOIO TiNO NPUTAryeTbCA A0 3eMii.

g‘JUJ KoHCneKT yuHsa

danuTaHHa |3aBAaHHAa

1. Yu 6yne npaBUNbHUM TBEPAXKEHHS, O Maca I Bara — ofHe 1 Te
came?

2. llo o3Hauae maca Tina?

3. Y aknx oguHnLAX BUMIPIOIOTb Macy?

4. |llo o3Hauae Bara Tina?

5. Akum npunagom MOXHa BUMIpATK Bary Tina?

6. AKMOXHa obuncnnTy Bary Tina Ha 3emri, AKLLO Bigoma maca Tina?

7. Yomy Ha MicAui moxHa BaxKnT Habarato MeHLUe, Hik Ha 3emni?

Hikaei thakTu

Ha piBHi Mops Tina BaxaTb Tpoxu Gifblue, HiXK Ha BEPLUUHI ropu.
Lle Tomy, wo ymm 6inblwa BigcTaHb Mixk To60t0 | Macoto 3emni, TUM
MeHLY cuny 3emna YnHUTbL Ha Tebe. Lo Buwe T niginmaewcsa, To
MeHLIe Ha Tebe fie cuna TaXKiHHA. A oTXe, TV Baxkull MmeHwe. OfHak
Pi3HMUA ayXe HeBenvKa 1 nefb NOMiTHa.
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TUCK

Jliopam, aki HocaTb Tydni Ha nigbdopax, BaXKKO XoAUTM NO M'AKOMY NMOKPUT-
T10. JINXKi He MPOBaNoTLCA Y M'AKOMY CHiry. Benuki, Baxki TpakTopu 11 MaLLHN
OCHALLEeHi WNPOoKNMU WrHamK. oniyia Moxe oTpuMaTh YABNEHHA NPO 3picT
rpabixHrKa, AMBAAYNCDL Ha BiObWUTKK cnigiB noro B3yTTA. KON BUKOPUCTOBY-
0Tb aBTOMOOINbHUI JOMKpPaT Ha M'AKoMy acdanbTi, KnagyTb MNif HbOro NMOCKY
LOLWKY. € AlipKa, AKa MoXKe 6iraT Mo NoBepXHi BOAW.

Li pakTi € npruknagamm TUCKY MiX ABOMA NOBEPXHAMMN.

TucK BKasye, 3 AKOIO CUJIOHO TiNO TUCHE Ha NOBEPXHIO abo iHLLe Tino.

Tuck — e mipa cnnu, Wo Aie Ha 3agaHy NoLy NOBEPXHi.

Cwuna, AKa fi€ Ha HeBeNuKyY NoLly, BUpobnae 6inbwmnin TUCK. A cuna, AKa fie
Ha BeNnKy nnouly, — MeHwWwun. Lle noAcHoeg, yomy no rmmnboKomy CHiry nerwie
XOAUTU Ha NKax, HiX y yepeBuKax. JInxi po3noainaoTb cuiy Balioi Barn no
6inbwin nnowi. Ha cHir gie meHWnin TMCK. TOMy y BaC MEHLLE LWAHCIB MOTOHYTH
y CHiry. Ton camnin NpUHLUUN 3aCTOCOBYIOTb A0 BUKOPUCTAHHA LWMPOKMX LWNH
Ha TpakTopax Ta iHWin TexHiui. LUnpoki wuHM po3noainaiTb Bary MawmnHM Ha
BeNuKin nnowi. Tuck Togi meHwmn. Lle He gae mawnHi 3arpy3HyTu.

| HaBMaKK, TUCK 36iNbLUYETLCA, AKLLO MIOLWA NOBEPXHI 3MEHLWYETbCA. [OCT-
Py HiX piXe Kpalle, Hi>XK Tynuin. Lie Tomy Wwo roctpe ne3o Ma€e MeHLwy nnaowy
noBepxHi. BoHO Hagae 6inbwunin TMCK. MeHLua nyowa NoBepXHi WKMiB Ha Cnop-
TUBHOMY B3YTTi JONOMarae CropTCMeHaM Kpatue 34inaoBatnuca 3 3emneto nig
yac 6iry Ha 6iroBin gopixui abo rpu y ytéon. Agke 3 KOKHUM KPOKOM NprKa-
JA€ETbCA OINbLINN TUCK.

Po3paxyBaTu TUCK MOXKHa 3a GopMynolo:

Tuck = cuna: niowy noeepxHi

o6 po3paxyBaTu TUCK, MOTPIOHO Ccuy NOZINUTM Ha Naowy noBepxHi. Ogn-
HMLA BUMIPIOBaHHA TUCKY — nacKanb (Ma). BoHa Ha3BaHa Ha yecTb GppaHLy3bKo-
ro ¢isuka bne3sa Mackana. 1 nackanb = cuna B 1 HBIOTOH : HA KBaApaTHUIA MeTp.

TnCK MiX ABOMa TBEPAMMUN NOBEPXHAMUN 3aNeKNTb Bif, ABOX YNHHUKIB:

P Ccunm Mixk NoBEPXHAMU;

P nnowi KOHTAKTY Mi>K IBOMa NOBEPXHAMMU.
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§ 23.Tuck

Man. 70. lMpuknagu -
BVICOKOIO TUCKY

Lo 6inbwa cuna, To 6inbwmnin Tnck. Lo meHwa nnowa, To 6inbwmnn
TUCK.

36inbWwnTY a60 3MEHLWNTN TUCK MOXHA, 3MIHNBLUN CUTY TUCKY abo 3Mmi-
HUBLUW NAOLLY NOBEPXHi.

MprKnagn BUCOKOrO TUCKY: FOCTPUN KiHeLb KaHLEeNAPCbKOT KHOMKMN, B3YT-
TS Ha TOHKUX Nig6opax, 6iroBi WNNK, HXKKM CTiNbLA | Nignora, rocTpuin KiHeub
LBAXa, TOHKI peMeHi ploKk3aka Ta iHwe (masn. 70).

MprKnagn HU3bKOro TUCKY: NWXKi, BENKI WWHN TEXHIKN, LWNPOKI pemeHi
ptoK3akKa Ta iHwWi (masn. 71).

Man. 71. lMpuknagn
HU3bKOIO TUCKY
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

TnCK BKa3sye, 3 AKOIO CUJIOKD TiNO TUCHE Ha noBepxHIo abo iHwe
Tino.

TuckK — ue mipa cunu, Wo Ji€ Ha 3aaHy nioLly NoBepxHi.

Cuna, AKa fi€ Ha HeBenuKy naoLy, BUpPo6nsae Ginblunii TUCK.
A cnna, AiKa [li€ Ha BeNNKY MoLLy, — MEeHLINN.

Po3paxyBaTtu TUCK MOXHa 3a popmynoto: P =F : S, pe P — Tuck,
F — cuna, S — nnowa nosepxHi. OgMHNLA BUMIPIOBAHHA TUCKY —
nackanb (Ma). 1 nackanb = cuna B 1 HbIOTOH : KBaApaTHUN MeTP.

36inbWwnTN ab0 3MEHWUTM TUCK MOXHA, 3MIHMBLUM CUAY TUCKY
ab0 3MiHUBLUN NNIOLLY MOBEPXHi.

i—' . HOHCNEKT YuHd

_ Tuck — ue mipa cunu, Wo Aie Ha 3afiaHy MnaoLly noBepxHi.
OavHMLA BUMipIOBaHHA TUCKY — nackanb (Ma). 1 nackanb = cuna
B 1 HbIOTOH : KBafipaTHUIN MeTp.

danuTaHHa | 3aBAaHHA

LLlo Ha3nBaTb TUCKOM?

Y AKNX OQMHNLAX BUMIPIOIOTb TUCK Tifla HA MOBEPXHIO?

Big yoro 3anexxutb TUCK?

AK MOXHa 3MIHUTY TUCK?

HaBeau npuknagn BUCOKOro Ta HA3bKOMO TUCKY.

Br3Hau, AKWIA 3i CNIOHIB YMHWUTBL GINbWWIA TUCK Ha MOBEPXHIO
(man. 73). TloAcHW yomy.

OUVAWN=

Man. 73. lNpuknagu pisHOro TMCKY Ha MOBEPXHIO
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§ 24. MomeHT cunm

MOMEHT cunu

» Yn nocTiHO Ha ¢i3nyHi Tina AilOTb Pi3HOMaHITHI cunu? Aki cunm T
3Haew? A AKLLO TiNo Hepyxome, Y Ai€ Ha Hboro xoya 6 ogHa 3 cun?

Yce, wo BigbyBaeTbca y BcecBiTi, BUKNMKaHO cunamu. Big pyxy nnaHet
[0 eHeprii BcepeaynHi atomiB. Cnna — e nowToBx abo TAXiHHA. Cna moxe
3mMycuTmn 06’eKT pyxaTmnca abo noseptatucs. Lo 6inbwa cuna, To 6inblue pyxy
BOHA MOKe BUKMKATL.

Cunn MoXyTb 6yTU HeBUAUMMMU. Ane T MoXKeL 6aunTn pesynbTaT ix-
HbOI Aii woaHA. MNpamMo 3apa3 Ha Hac AitoTb CUN. 30KpeMa 1 cuia TAXKIHHA, Wo
yTpumMye Tebe Ha CTinbui. Konu T KaTa€ewca Ha ronganuyi, nepexmnBacLl npu-
€MHI BiguyTTA. BOHM BUKNVKaHI CUoLo, AKa NigiNMaE TBiM XUBIT Bropy, Konm
TW CNYCKAELLCA YHU3.

IHogi aBi abo 6inblwe cunu JitoTb pa3om Ha 06’eKT. Togi ixHi Aii kKombiHOBa-
Hi. [HOZI CMNN NOEQHYIOTLCA, YTBOPIOIOUM BENNKY CUNY. A iHOAI BOHU HerTpani-
3yl0Tb ofiHa ofHy. Toai Tino nepebysac€ B piBHOBa3i. CTaH piBHOBarun ¢pisnyHo-
ro Tifa BUBYA€E HayKa cTaTMKa.

Cratuka — ue po3ain mexaHikn. BoHa BuBUYa€e cunn, AKi fitloTb Ha Tina
y CTaHi CNOKOI0 B yMOBax piBHOBaru.

Pe3ynbTaTi BUBUEHHSA CTaTUKM HEOOXiAHO BPaxoBYBaTU NPY NPOEKTYBaH-
Hi 6yaANHKIB, MOCTIB i rpebenb, KpaHiB Ta iHWNX MNOZIOHMX MeXaHIYHUX NpUc-
TPOIB. APXIiTEKTOPU 1 iHXEeHepn pO3pPaxoBylOTb PO3MiPU TaKUX KOHCTPYKL N
i MaLWWH. 1nA UbOro BOHW CroYaTKy BM3HayaloTb CUSN, AKI il0Tb Ha Tina Ta ixHi
yacTnHU. CTaTMKa HaJa€ MOXKIMBICTb BPaxyBaTU HAaBaHTaXXEHHA Pi3HUX CuUI.
o6 Tino nepebyBano B piBHOBA3i, CUNK, AKI HAa HbOTO Ail0Tb, MOBUHHI 6yTK
TaKOX y piBHOBa3i.

OfHi 1 Ti X cnnn MOXKYTb MaTu pi3Hi edbeKkTn. Lle 3anexnTb Big TOro, AK ix
BUKOPUCTOBYIOTb. A TaKOX BiJJ KOHKPETHOrO Tifa, 0 AKOro 1X 3aCTOCOBYIOTb.

Cuna, AKa 3myuwye Tino obepraTnca, Ha3nBa€TbCA 06epPTOBUM MOMEH-
TOM, ab0 MOMEHTOM CUNN.

lfonpanka-6anaHcnp BPiBHOBaXKYETbCA, AKLO 00'€EKTM 3 KOXKHOIO 6OKY Ma-
0Tb pPiBHY Bary. ToMmy fOBOANTLCA perynioBaTn CBOE PO3MillleHHA Ha ronaanui.
Ocob6nmBO AKWO TBOA Bara BiAPi3HAETbCA Bif Barv NIOAMHN Ha iHWOMY KiHUi
(man. 74).

9
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

Man. 74. Po3milleHHA Ha
ronpanui-6anaHcmpi
BiANOBIQHO 40 Barw Tina

TOYKa onopwu

l BiACTaHb

HanNpAMOK Ail
cmnu

HanpAMOK Aii
v

HanpAaMOoK Aii cunn

Man. 75. Pi3H1LIA MOMEHTIB cun
nig yac 36inblIEeHHA NaeYva cunm

92

MoOMeHT cunn 3aneXxntb Bif BiACTaHi MiX
niHieo cunm 1 Bicclo o6epTaHHA.

Hanpwuknag, ranky nerwe BigKpyTUTu ram-
KOBMM KiloueMm, Hix nanbuamu. Lle Tomy wo
[OBra pyyka rankoBoro Kstwoua 36inbLye mo-
MeHT cunn. MoMeHT JOPIBHIOE CUSi, MOMHO-
KEHiln Ha BiACTaHb Bifl 0ci 06epTaHHSA. AKLO TL
BMKOPUCTOBYELL raikoBWI KoY Y ABa pasu
[OBLUe, TO NOABOIW MOMEHT cunun. Tak ramky
6yne y ABa pasu nerwie noBepHyT (Man. 75).

BigcTtaHb Big TOukn onopwu Ao niHii aii
CUNN Ha3UBAETbCA MIeYem CUIN.

Mig yac BiAKPYyYyBaHHA raviku «BPYUHY»
njeye cUn MeHwwe. A nig yac BUKOPUCTAHHA
rankoBOro Kntoya — binblue.

usd

CraH piBHoBarn ¢i3nyHoro Tina
BMBYAE HayKa CTaTuKa.

CraTtuka — ue po3[in MexaHiku.
BoHa BuBYaE cunu, AKi gitloTb Ha Tina
y CTaHi CrOKO B YMOBax piBHOBaru.

OfHi 1 Ti X CMNM MOXYTb MaTtu
pi3Hi epekTn. Lle 3anexuTb Big TOro,
AK X BUKOPUCTOBYIOTb. A TaKoX Bif
KOHKPETHOrO Tifa, 40 AKOro iX 3aCTo-
COBYIOTb.

Cuna, AKa 3myLlwye Tino obepra-
TUCA, HAa3UBAETLCA 06epPTOBMM MO-
MEeHTOM, ab0 MOMEHTOM CUJIN.

MoMeHT cunmn 3anexutb Bif Bia-
CTaHi MiX niHi€lo cunu i Biccto obep-
TaHHA.

BigcTtaHb Big TOYKM onopu Ao
NiRIT Oil cunm Ha3vBa€ETbCA nevyem
canu.
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§ 24. MoMeHT cunu

ﬂ P KoHcnekT yunsa
R J CraTmKa — Ue po34in MexaHiku, Wo BMBYAE CUMK, AKI Oit0Tb Ha Tina
y CTaHi CrOKOI0 B YMOBaXx piBHOBaru.
Cuna, sika 3MyLUye Tino obepTaTnca, Ha3nBaETbCA 06EePTOBUM MO-
MEHTOM, 860 MOMEHTOM CUNI.
BigcTaHb Big TOukn onopw Ao MiHil Ail cunm Ha3nBaETbCA Nieyem
camnn.

2. AW po3Ain MexaHikun BUBYAE CUMK, WO Ait0Tb Ha Tina y CTaHi cro-
KO0 B yMOBaXx piBHOBarm?

3. llo Take momeHT cunun? Big voro BiH 3anexntb?

4. flk Ha3MBAETbCA BiACTaHb Bif TOUKM ONOPW A0 NiHil gii cnnn?

5. [le 3aCTOCOBYIOTb pe3ynbTaTvi BUBYEHHSA HAyKM CTaTUKKN?

MonNpakTURYA HaYKy pa3oMm i3 Aopocnvmm

JanuTaHHA | 3aBAaHHA
1. Ha3Bu Bigomi T06i cunu, Lo MoXyTb BiATH Ha disnyHe Tino.

Kok 1: IHCTpyMeHTN Ta maTepianu:
KOMMAKT-AWCK, HeBeNnKa CKsiHa abo
MeTasfieBa KysbKa, MaJieHbKa MiacTMKoBa KpULLKa Bif
NASALWKKX 3 BOAOM, NICTONET A4fiA rapsyoro Kie.

Kpok 2: MpurKpach CBill KOMNAKT-AUCK.

Kpok 3: MepeBepHY feKopoBaHWI
KOMMaKT-ANCK. 3a JOMOMOroto nictoneTa
LNA rapAvYoro Knew npuknen KynbKky
B LleHTPanbHW OTBIP KOMMNaKT-ANCKa.

Kpok 4: MNepeBepHN KOMNaKT-ANCK i MpuUKnen
NAacTUKOBMI KOBMAYOK Bif NAALWKN [0 LeHTPY
BEPXHbOI YaCTUHW KOMMaKT-ANCKa.

Kpok 5: Ocb i Bce! Konu kKnem BUCOXHE, pO3KPYTU
TBIll CNiHep 3a NJIaCcTMKOBY KPULLIKY.

1. WLo 3mywye cniHep obepTtatnuch?

2. Big yoro 3anexunTb WBNAKICTb Ta Yac pyxy criHepa?

3. Cnpobyi KpyTUTK CMiHEP Ha Pi3HUX NMOBEPXHAX.

4. K pi3Hi NOBepXHi BMANBAOTb Ha TPUBANICTb 06epTaHHA criHepa?
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

PiBHOBara tin

P Konu nognHa CToiThb Ha NiAnosi, Ha Hel fai-

1 toTb ABi cunn. Cuna TAXKIHHA gi€e Hanpasne-

HO BHW3, Migsora TUcHe goropw (masn. 76).
a AIK ragaew, yomy NOANHA He Big4yyBaE€ Ui
e cunu i He BipbyBaEeTbCA pyx?

Ui gBi cnnm maroTb OfHaKOBY BefiMUUHY
i CNPAMOBaHi y NpoTUNneXHi ctopoHn. OTxe,
BOHM BPIiBHOBaXyloTb OfAHa OAHy. JlloanHa
nepebyBa€ y piBHOBa3I.

Konu Bci cunu, wWwo AitoTb Ha 00'eKT, 36a-
NAHCOBYIOTb OfiHa OAHY, Tino 6yae B piBHO-
Ba3i.

PiBHoBara — ue cTaH Tina. Y pisHoBasi
Tino abo Hepyxome, abo pyxa€Tbca piBHO-

MipHO, TOO6TO 3 NOCTINHOIO WBUAKICTIO.
PiBHoBara moxnuBa, AKWO Ha Tino Ai-
t0Tb NEBHi cnnu. BoHn maoTb 6yTU piBHUMM

Man. 76. Cunu, Wwo fitoTb 3a BeNIMYMHOLO, ajfie MPOTUNEXHUMIN 3a Ha-
Ha NIOAVHY B CTaHi CMOKO0 NPAMKOM.

Mpuknagn BpiBHOBa)KeHUX CuN

Yci Tina, AKi He pyxalTbcA abo NPOAOBXYITb PyXaTUCA 3 MOCTINHO
WBUAKICTIO y TOMY > HanpAMKY, BiiuyBaloTb BPiBHOBa)KeHi CUN:

4
4
4

v v v Vv

94

TiNno nnasac y Bofj;

nepeTAryBaHHA KaHaTa, e »KOAHA 3 KOMaH[ He nepemarae;
aBTOMOOiNb 3 3aBe4eHNM MOTOPOM 3a/IMLWIAETLCA Ha MiCLi, AKLLO HaTK-
CKaTW Ha ranbma;

nnaHeTn obepTatoTbcst HaBkono CoHuA pikcoBaHOW opbiTOI;
NMoAMHa CTOITb ab0 CUANTL Ha Micl;

KapTUHW B paMmax BUCATb Ha CTiHi;

KYpTKa BMCUTb Ha rayky Ta iHwe.
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§ 25. PiBHoBara Tin

—_—

_
’ 2
— Man. 77.
neF)ETFIFyBaHHFI KaHaTa —
NpvKnag piBHOBaru
a “

Mpuknagn HeBpiBHOBa)KeHUX cun

Byab-ake Tino, wo 3miHE WBNAKICTL ab0 HanpAMOK CBOro pyxy abo
pyxa€eTbca nicna nepebyBaHHA y CTaHi CNOKOIO, BiguyBa€e He3b6anaHcoBaHi
cnum:

» Tino, WwWo ToHe y BOAi;

P aBTOMOOGIiNb NPUCKOPIOETLCA, ranibMy€ abo NoBepTac;

P KaTaHHA Ha CKenTHOPAI;

» bpyKT Nnagae 3 gepesa;

»  byT6ONBHUN M'AY NEeTUTb [0 BOPIT NiCNA yaapy HOrokw;

P pyxomuii NOTAT, AKAA CNOBINbHIOETLCA Nepes 3yNUHKOIO.

MNepeTArysaHHA KaHaTa € NpuKnagom pisHosarn. Ha MoTy3Ky fitoTb cunu,
PiBHi 32 BEIMUVHOLO | MPOTUNEXHi 33 HaNPAMKOM (Mdas. 77).

Cunun noTpibHiI, WwWob niginmaTi, NoBepTaTU, PYXaTUCA, BiAKPMBaTK, 3aKpu-
BaTW, LUTOBXATW, TATHYTU. HEBPiBHOBaXeHi CAN MOXKYTb 3MYCUTU TiNO 3MiHW-
TV CBiM pyX. YPiBHOBaKeHi CUAN He BUKNTNKAIOTb 3MiHU B PYCi.

el

PiBHoBara moxnuBa, AKLO Ha TiNO [il0Tb CUAK, PiBHI 32 BENMNYN-
HOI0, afie NPOTUSIEXHI 338 HaNPAMKOM.

Ha Tino ogHouyacHo moXe giatuv 6inbLue ogHiel cunun. Cunm matotb
3HayeHHA (BeNnuMHYy) N HanpaAmMoK. HeBpiBHOBaMeHi cnnm MOXyTb
3MYCUTW TiNO 3MIHUTW CBIN pPyX. YPiBHOBa)KeHi CUN He BUKIMKAIOTb
3MiHW B pyCi.
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

Q] KoHCNEeKT yuHAa

\ . y .

d PiBHOBara — Lie Takuii CTaH Tina, Npu AKOMY BOHO abo Hepyxome,
abo pyxa€eTbcA PiBHOMIPHO, TOOTO 3 MOCTINHOIO LWBUAKICTIO.

danuTaHHa | 3aBAaHHA

1. LUlo Ha3mBatoTb piBHOBarow?

. [MoAcHw, aki cunm AitoTb Ha NOAUHY Y cnokoi. Yu 6yayTb Ui cunu
BPiBHOBaeHMun?

Ym matoTb C1nm HaNpAMoK?

MoACHM yMOBU BUHVKHEHHA PiBHOBAru.

Haeeaw npunknaam BpiBHOBaXeHNX Tifl.

Haseau npuknaan HeBPiBHOBaXEHWX Tifl.

Ha mantoHKy 78 306paeHi CNopTUBHI KOMaHAW. Y KOXHi 3 HUX
PiBHA KiNbKiCTb yYyacHUKiB. TOGTO BOHM TArHYTb KaHaT 3 ofHa-
KOBOI cunoto. AKLWo obmasi CTOpoHN OyayTb TATHYTY 3 PIBHUM
3yCUNNAM, TO XKOHa 3 KOMaHA He nepemoxe. byae Hiuma. [lo Aknx
CUN MOXKHa BiIHECTM Lie 300pakeHHs? AK Lie MOXKHa 3MiHUTIA?

N

NoOu AW

Man. 78. [NepeTaryBaHHA KaHaTa
PIBHMMM 3a CUIOK KOMaHAamMM
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§ 25. PiBHoBara Tin

MonNpakTURYA HAYKy pa3oMm i3 Aopocnvmm
Maria GanaHcyBaHHd

Kpok1 b

IHCTpyMeHTUN Ta MaTepianu:
BUAENKa, oNiBeLb, A6/YKO.

lNoBinbHO BCTaB oniBeLb Y AGYKO,
AK MOKa3aHO Ha MaJlloHKY.

Po3Ttawyin oniBeub Ha Kpato cTona,
AK 300paKeHO Ha MasltoHKY.
Mpnbepw pyku Big A6nyKa.

Wo Tpanunocs?

A AKLWo fofaTy Bugenky?
AK TV pymaew, Le gonomoxe?
Cnpobyiimo.

Cnpobyii NOBTOPUTY LI EKCNEPUMEHT, BUKOPUCTOBYIOUM KapTOMJIHO.
Mipka3ka: maneHbKy KapTonnuHy Gyge neriwe 36anaHcyBaTu!

9
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 26 llenTp Baru

» Po3gumeuca manioHoK 79. Yomy, Ha TBOI
AYMKY, irpawkoBa nNTallKka YTPUMYETbCA

Ha pyui noguHu?

MpwunycTtimo, TM NocTaBMB / NocCTaBua
Tapinky Ha cTin. Ane yacTuHa Tapinkn 3BK-
Ca€ Haj Kpaem ctony. AKLO BenMKa YacTmHa
Tapinku 3BUcCa€, BOHa Bnage Ha nignory. Lle
TOMY L0 Tapinka 6yna He B LleHTpi Baru.

LeHTp Barm — ue Te, WO yTpUMyE yce
B pPiBHOBAa3i 1 He Ja€ Tiny BnacTu.

LleHTp Barm Tina — ue TO4YKa, B AKin
Bara piBHOMipHa 3 ycix 60kKiB. I[HwyMn cno-
BaMW LIeHTP Barm — Le ToOYKa NpuknagaHHa
Baru Tina.

[na o6’ekta npaBunbHOI Gopmu, HanprKnag, Kyni abo niHinkn, LeHTp Barn
6yne y cepenvHi Tina. [Ina Tin HepiBHOMIpHOI dopMu, AK-OT NOANHA, LEHTP
Barv He 30BCiM Yy LieHTpi. BepxHA NonoBrHa HaWoro Tina BaXkuTtb Ginblue, Hix
HWXKHA. TOMy Hall LeHTp Baru 6yae Tpoxu BulLle Tanii.

Y KOXKHOro NpefMeTa € LieHTp Baru. AKLLO LEeHTpP TAXiIHHA nepebyBac y piB-
HOBas3i, To 1 Tino Tex. OgHaK iHOAI LEeHTp Barn BigXUNAETbCA Bif piBHOBaru.
Topi Tino abo 6yae nigTpumyBaTCA [OAATKOBO, ab0 NepeKknHeTbCA.

Q’é BuRoHai Aocnia

3Haman UeHTp Barm naockoi ¢irypu HenpasunabHOI dopmu

T

Man. 80. Bu3HaueHHsA LeHTpy Baru naockoi girypu HenpasunbHOi Gopmu

Man. 79. PiBHoBara
irpaLKoBOIl NTaLLKK
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§26.LleHTp Barm

@ BuKoHai Aocnia

1. MMigBicb Nnocke TiNo 3a TOYKY Ha oro Kpato. BoHo byae o6ep-
TaTUCA, NOKN MOrO LEHTP TAXKIHHA He BUABUTBLCA NPAMO Nif
uieto Toukoto. [ToBicb rmpro Ha MOTY3LUi 3 Ti€l X Touku. [Tposean
NiHil0, NapanenbHy MOTY3Li (X0BTa).

2. Tenep Bubepun TOUKy Ha iHLIOMY Kpato pirypu 1 NOBTOpM Onumca-
Hi gii. Hamanion we ogHy niHito, napanenbHy MoTy3Li (3eneny).

3. UeHTp Baru Tina — e Touka nepeTnHy ABOX JiHIN.

LLlo HMXue ueHTp Baru Tina, To nerwie yTpumyBsaTtu pisHoBary. Cugaum Ha
CTiNbUi, T MOXeL HAXUINTUCA Binblue, Hi>K KoMK CTOIW. 3 HU3bKNM LLEHTPOM
Barv T MoKeLl HaXUAATUCA Y Pi3Hi CTOPOHU. ToAi He BUHUKHE CrJla NOBOPOTY
i T He nepekuHewca. Ocb YoMy aBTOMOOLINI AnA NneperoHis (i BaxKi bygisenbHi
MaLnHW) po3pobneHi 3 Ay»Ke HU3bKUM LieHTpoMm Baru. LLlo 6nvxue BoHU 10
3eMAi, TO MEHLUNIW PU3NK IX NepeknaaHHsa. Lle He 3anenTb Big TOro, AK WBUA-
KO BOHW igyTb (Mas. 81).Tlig yac NpoeKTyBaHHA OyfiBenb TakoX NOTPIOHO Bpa-
XOBYBATW pO3TallyBaHHA LieHTpYy Baru. By3sbka Ta BMcOKa OyaiBnsa notpebye
[00aTKOBOrO YKPiMn/IeHHA OCHOBMW.

MpuKknagwn, AKi NOACHIOITb PO3TallyBaHHA LEHTPY Baru, MOXHa 3Hau-
TV i B npupogi. Begmendi iHogi xoaAaTb Ha 3agHix nanax. Ane wBuglle, nerwe
1 6e3neyHille iM XOQUTY Ha YOTUPbLOX. APKe B TAKOMY MONOXKEHHI Y HUX HUX-
YN LEeHTP TAXKIHHA | BOHW HE MOXYTb NepeknHyTuca (masn. 82). lepesa ytpu-
MYIOTb PiBHOBAry 3aBAsAKN po3TallyBaHHIO KOPEHIB.

Man. 81. lMpuknagn HM3bKOro Man. 82. lMpnknagu HU3bKOro
pOo3TallyBaHHA LEHTPY Baru B TEXHiL po3TallyBaHHA LeHTpY Baru
Yy POC/IVIH | TBAPUH
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

B'NF T

) =]

Man. 83. MNMpurknaan 6anaHCcyBaHHA LEHTPY Barn y CMOPTCMEHIB

3HaHHA NPO pO3TallyBaHHA LIEHTPY Baru Tina TakoXK € BaXNUBUMU ANA
ycniwHMX 3aHATb Garatbma BuAamu crnopty. [MpakTMYHO BCi BUAW CnopTy
nos’sA3aHi 3 6anaHcom (piBHoBarotw) (mas. 83). Lle n ¢irypHe KaTaHHA, i cep-
¢inr. CnopT BMMarae po3gymis Npo Te, fe B Tebe LeHTp Baru. A we — AK WBKA-
KO NepemicTUTM TiNo, He BUTPaYaloum 3aHafTo 6araTto eHeprii Ta KOHTpoi. T
MOMITMB / NOMITUNA, AK TEHICUCTY LUIMPOKO PO3CTaBAATb HOMU? | AK CTPUOYHM
Yy BUCOTY 3rMHaOTbCA HABKOMO »epauHu? Yci nofibHi peyi 3acHOBaHi Ha BU-
BUEHHI LLleHTPY Baru 1 3aCTOCyBaHHi 3HaHb Ha NpakTuLi.

ot

LieHTp Baru Tina — Le TOYKa, B AKil1 Bara piBHOMipHa 3 ycix 60KiB.
[HWKYMK cnoBamu, LeHTpP Barv — Lie ToUKa NpUKNagaHHA Baru Tina.

Ana o6’ekta piBHOMiIpHOT dopmK, Takoro AK Kyna abo niHilka,
LeHTp Baru byge y cepeguHi Tina.

Y TexHiui 060B'A3K0BO NOTPIOHO AOTPMMYyBaTUCA piBHOBaru. na
LbOro HeobXiAHO BpaxoBYyBaTU LIEHTP Baru Tina.

LLlo HuXue ueHTp Baru Tina, To nerwe yTpumMyBaTu piBHOBAry.

éﬁ ﬁq KoHCneKT yuHAa
) LleHTp Barm Tina — ue TOYKa, B AKi Bara piBHOMipHa 3 YCix
6okKiB.
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§26.LleHTp Barm

danuTaHHa i3aBAaHHAa

1.
2.

3.
4,

LLlo Ha3nBa€eTbCA LLIEHTPOM Baru Tina?
[le po3TalloBaHWI LIEeHTP Bary NAOCKOro Tifla NpaBuibHOT popmu

(Kpyra, TPMKYTHUKA, NPAMOKYTHMKA, KBagpaTa)?
AK 3HANTW LEeHTp Barv NNockoi ¢irypu HenpasunbHoOI popmin?
HaBeau npmnknagw 3acToCcyBaHHA 3HaHb MPO LEHTP Baru Tina.

KaBi thaKkTu

Monpn cBin Haxun, T[li3aHCbKa
BeXa He napae. Le Ttomy, wo
NPAMOBMCHA fiHiA, npoBefeHa
3 LeHTpY il Barv, He BUXoAuTb 3a
Mexi ocHoBwW (ma. 84).
KaHaToxigui  BUKOPUCTOBYIOTb
TPIOKN, Wob KepyBaTU CBOIM LieH-
Tpom Baru. BoHu Hikonu He xo-
AATb NO KaHaTy npocTo Tak. [le-
AKI BUTATYIOTb PYKKU, TpUMalOTb
y pykax pgosry nanuuyio abo na-
paconbkKy. |HWi npucigatotb abo
3rMHaoTb KoniHa. TpeTi 134ATb Ha
Benocmnenax 3 BaHTaXkaMu, LWO
3BKUCaloTb gecb nig Humn. Li 3aco-
6n GanaHcyBaHHA JoMOMaralTb
KaHaToXiguAaMm Kpalle KOHTPOJO-
BaTW CBil LeHTp Baru. AKLWO BOHN
MOXYTb MOCTINHO TPUMATK LEHTP
Bary NpAMoO Haj MOTY3KOI, BOHU
HiKONW He BrnagyThb.

Man. 84. lNi3aHcbKa BeXa
(Itanis, m. MMiza)
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

» Po3rnAHb mantoHoOK 85. AK ragaew, y aKo-
My MOJIOXKEHHI NoAn B YOBHI y Ginbuwin
Hebe3neui? Yomy?

[MoraHa igpea — BCTAaTU W HaxUNUTUCA
Yy ManeHbKOMY YOBHi. BUCOKMI LeHTp Baru
noaen, AKi CToATb, JO3BONAE NErko nepeku-
HYTN YOBeH!

lNonoXeHHA UeHTPy Barv Tina BMMBAE
Ha NOro CTINKICTb.

CTinKkicTb — Ue Mipa Toro, HackinbKu
T TERE e e MMOBIPHO, WO OG'EKT nepeKkuHeTbCcA npu

BMNMBAE Ha piBHOBary WTOBXaHHi a60 nepemiuleHHi.

CTinki npegMmeTn Oyxe BaXKO Nepeku-
HYTU. A HECTINKIi — HaBMaku — MepeKknHyTn
Ay»e nerko.

Tino nepeBepHeTbCA, AKLWO MOro LEHTP
Barv po3TallOBaHMI 3a MeXaMn OCHOBU abo
Kpato, Ha AKOMY BOHO H6anaHcye.

Lo HuxX4ye ueHTp Bary, TO CTinKiwe Tino.
Lo Buwe LeHTp Baru, TO BMLLA NMOBIPHICTb
nepekngaHHA Tina npu Haxuni (masn. 86).

36inblUEeHHS NOoLi OCHOBYU TAaKOX 30i/b-
WKTb CTiMKicTb Tina. WWo 6inbwa nnouwa, 1o
CTiVKiwWwe Tino.

ig yac Haxwny TiNoO nepeBepHeTbCH,
AKWO BepTMKanbHa MNiHiA Bif LeHTpy Baru
Tina Bunae 3a mexi noro oCHoBW.

o6 Tino 6yno CTifnknMm, y HbOro NOBUHHI
Oy TV WIMPOKa OCHOBA Ta HU3bKWI LLEHTP Baru.

Man. 86. a — nonoxeHHa Akwo Tino nepebyBae y piBHOBa3si 1 o
WELTRY BRI T (G);6_3'Y'iHa HbOrO MPUKNACTK CuNy, BOHO byae abo Ha-

NOJIOKEHHA LLEHTPY Barn TiNna
xunatncsa, abo nepekngatnca, abo KOTUTUCA.
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§ 27. CTivikictb Tin

3a ManoHKOM 87 MOXHa pO3riAaHY TN TpU
BMAN piBHOBAru:
P cTillka piBHOBara (HaxMnA€ETbCA, a No-
TiM noBepTaETbCcA Yy BuUXigHe nono-
XeHHsA) (a);
P HecTiika piBHOBara (HaxmnAeTbCA,
a noTim nagae) (6);
P HenTpanbHa piBHOBara (KoTutbcA) (B).
Crilka piBHOBara — KONW LEHTP Baru
NiIgHATAN NP HaXWIi.

Hecrinka piBHOBara — Konu LeHTp Baru
OMYCKAETbCA NPU Haxmi.

HenTtpanbHa piBHOBara — LeHTP Baru
3a/IMWAETLCA Ha TOMY K PiBHi, AKLWO NOro Man. 87. Buau pisHosaru
LITOBXATMW.

el
LLlo HMXK4e ueHTp Baru, To CTinkiwe Tino. Lo Buwe LeHTp Bary, T0
BULLA MMOBIPHiCTb NepeKMaaHHA Tina npu Haxuni. LLlo6 Tino 6yno crin-
KMM, Y HbOrO MOBVHHi OyTU LWIMPOKa OCHOBA Ta HU3bKMWIA LLEHTP Baru.
CTinki npegmeTn fy»ke BaXXKO NepeKkuHyTWU. HecTinki npegmeTtun
MOXHa NepeKknHyT Haf3BUYaHO nerko. Tino nepeBepHeTbCA, AKLIO
MOro LIeHTp Bary po3TalloBaHMI 3a MeXXaMu OCHOBY abo Kpalo, Ha AKO-
My BOHO OanaHcye.

%ﬁ/ ” KoHCNEeKT yuHsa

CTinKkicTb — Ue Mipa Toro, HacKinbKkyn NMMOBIPHO, WO 06'eKT ne-
PEKMHETbCA NPU LITOBXaHHI abo nepeMilleHHi.

danuTaHHa i 3aBAaHHA

1. [an BM3HAUYEeHHSA CTINKOCTI Tina.

2. Yomy ana CTINKOCTI Tina BaX/1Ba LWIMPOKa OCHOBa?

3. Lo Bigbynetbca 3 TiNoMm, AKLWO LEeHTp Noro Barn byae BUCOKO
po3TalloBaHNM?

4. Aki Buan piBHoBaru Tobi Bigomi?
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 28. Baxkeni. EnemeHT Baiend

piBHOMMeui

HepiBHoOMMEeYi

D

Man. 88. [puknagn Baxkenis

» Lo cninbHOro mMiXx BUAENKo, HOXKNLAMMN
i KHOMKOI0 3MUBY YHiTa3y?

Lle 3BMYalHi NPUCTOCYBaHHA. IX MOX-
Ha 3HaWTU y BGiNblIOCTi CyyacHUX BYAUHKIB.
OKpim Lboro, BCi BOHM — Baxeni. Baxeni ic-
HYIOTb Y>Ke TUCAYi POKIB i Ha3MBaTbCA NPOC-
TUMKN MeXaHi3mamu.

ICHY€e WicTb TMNIB NPOCTUX MeXaHi3MiB:
BaXinb, 6/10KM (WKiBM), Noxmuna NJOLWKWHa,
KJINH, TBUHT, KONeco i Bicb. [1pOCTi mexaHis-
MU 3MiHIOIOTb cuy abo HanpAMoK cmnu. Ha-
NPVKNag, WTOBXaloTb abo TArHyTb.

Baxinb — Le XOpCTKMI cTepeHb abo
Jowka. BiH cnmpaeTbca Ha onopy. BoHa Ha-
31BA€TbCA TOUYKOIO ONOpMU.

Touka onopu — Le TOYKQ, B AKiN Bainb
NoBepTaETbCA ab0 BPiBHOBAXYETbLCA.

PykiB'a, abo cTepkeHb Baxend Ha3VBa€ETb-
cA nneyem Baxensa. Hanpuknag, y HOXnub —
Lie Ta YaCTUMHa, AKY T TPUMAELL Y pyLi.

3aneXHo Big AOBMWUHK MNnedyen Bakeni
MOXYTb OyTM piBHOMIEUYMMUN Ta HepiBHO-
nne4yumm (man. 88).

Baxinb moxe nepepaBatu i 36inblyBa-
TV Cuny, NpUKnageHy Ao OAHOro Noro KiHuA.

Jlioan BUKOPUCTOBYIOTb Ba)<eni, Wob nepemicTuty BaxKi npegmetn abo nigin-
HATK 1X. MONOTOK i€ AK BaXKiflb, KON NOro BUKOPUCTOBYIOTb ANA BifpUBaH-
HA uBAXa Bid AOWKN. YacTHaA MONOTKA, AKa CMNPAETbCA HA AOLLKY, € TOYKOI

onopwu (masn. 88).

Tn 3goragyelucs, Wo Ha rompanky-6anaHcup noTpibHo cicTy pani Big Tou-
K onopu. Ocobnmneo AKLLO NI0AMHA Ha NPOTUIIEXXHOMY KiHLi Baxya Big Tebe.
o pani Big TOUKM onopu T1 cuauL, To GiNnblue MOXe 3pOCTU CUa TBOEI Baru.
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§ 28. Baxkeni. EnemeHtn Baxkens

AKLLO cnavw Janeko Bif TOUYKM ONOpw, HaBITb
3MOXeLl NigHATY HabaraTo BaXkuy NoAMHY Ha
iHWOoMYy KiHUi. MNpoTe 3a ymoBY, Wo BOHa byae
canpit gyxke 6nmsbko fo Toukm onopu. Cuna,
AKY TN AOKNAafA€ELL CBOEK Barot, Ha3sNBa€ETb-
ca 3ycunnam. Touka onopu CTBOPIOE BENNKY
ciny ana nignomy BaHtaxky. CTBOptoBaHa TO-
6010 cuna binblua, HiXX goaaHa (masl. 89).

Baxkeni nocTinHO HaBKONO Hac. Lle monoT-
KW, COKMPW, WUMLi, HOXi, BUKPYTKN, ranKoBi
KJoYi, HOXKKMUI 1 6araTo iHWKX Npunagie Ta
iHCTpyMeHTIB. Ane He BCi Ba)Keni npauoloTb
OfHAKOBO. ICHye Tpu pi3HMX TUNK Baxenis (ix
Ha3nBaloTb Knacammu).

Y Baxkenax 1-ro Knacy cuna, AKy T gokna-
Ja€Ll, po3TalloBaHa Ha NPOTUMEXHIN CTOPOHI
oci. fonpankn-6anaHcnpu Ta HoXuKUi — Ue
npuknag Baxensa 1-ro knacy (masn. 90).

Baxeni 2-ro Knacy maloTb TOUKY onopu
Ha ogHOMY KiHUi. T npuknagaeLw cuny Ha iH-
Wwomy KiHui. A cTBoptoBaHa Toboto cuna byae
BCcepeAuHi. [lpecn ana YyacHUKY N Taukm —
Le NpuKnagn BaXxkenis 2-ro knacy (masn. 91).

Baxeni 3-ro kKnacy maloTb TOUKY onopu
Ha ogHOMYy KiHUi. Ane OBi cunM MIHAKTbCA
micuamn. Tenep TV AOKNajaEw cuny Bce-
peauHi. A cTtBoptoBaHa Tobol cuna — Ha
npoTunexXHoMmy KiHui. Baxeni 3-ro knacy
3MeHLWYyTb AoKnageHi 3ycunna. LUum BoHn
BiAPI3HAITLCA Big iHWKUX MexaHi3miB. Lle
[O3BONIAE Kpalle KOHTPONBaTu Mexa-
Hi3Mm. MiHUeT i wunui € NnpnknagomMm Bakensa
3-ro knacy (man. 92).

KynbKOBIi pyuKkmn TeX HanexaTb A0 BaXke-
niB 3-ro Knacy.

3ycunna

3ycunna

3aCTOCOBaHa
TOYKa onopu cmna

Man. 89. Cxema Baxxens

TOYKa onopwn

3aCToCOBaHa
Cnna

3ycnnnsa

Man. 90. Hoxuui — Baxinb 1-ro kKnacy

3aCTOCOBaHa
cuna

Man. 91. Tauka — Baxifib 2-ro Knacy

3aCToCOBaHa cuna 3ycannna

Man. 92. LLinnui — Baxinb 3-ro knacy
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

Bakeni icHyt0Tb ye TUCAYi POKIB i Ha3MBalOTbCA NMPOCTUMN MeXa-
Hi3Mamu. ICHy€E WiCcTb TMNIB NPOCTUX MeXaHi3MiB: BaXkifib, 6OKN (LKi-
BI), NOXWJa NAOLLNHA, KNWH, FTBUHT, KONeco i Bicb.

Touka onopu — Lie TOUKa, B AKil1 BaXinb NoBepTaeTbcs abo BpiB-
HOBaXY€ETbCA.

PykiB's, ab0 CTep)keHb BaXkenA Ha3UBAETbCA NMJieYemM BaXkens.

3anexxHo Bif OBXMHW Meyel Baxeni MOXyTb OyTu piBHonneuu-
MW Ta HepiBHOMIEUMMM.

3aBAAKM TOULi ONOpU BaXinb CTBOPIOE BENUKY CMY AnA nigrnomy
BaHTaXy. Y poOOTi BaXkeniB 3HaUEHHA MA€ He NuLLE BETMYNHA CAAK, @ A
micue i nprknagaHHa. JIloan BUKOPUCTOBYIOTb Baxkeni, Wob nepemicTu-
TN BaXKKi npeameT abo niginHaTy ix.

Cwuna, AKy TV JOKNafa€ELl CBOEID Baroto, HA3MBAETbCA 3YCUNIAM.

IcHY€e Tpun pi3HUX TUNK BaXeniB (iX Ha31BalTb Knacamm).

. HoWcnexT yuna

PR

; Touka onopu — Lie TOUKQ, Y AKil BaxXinb NoBepTaeTbCA abo BpiB-
HOBaXYy€ETbCA.
PykiB'A, abo cTepXkeHb Ba<ensa Ha3MBAETbCA NIeYeM Baxens.

JanuTaHHA |1 3aBAaHHA

AKi NpUCTpOI Ha3UBalOTb NPOCTUMU MeXaHi3Mamun?

Ha3BM OCHOBHI NPOCTi MeXaHi3MW.

Onuwwn 6yaoBy Baxens.

. Hasegun npuknagn Bakenis, AKi BUKOPUCTOBYIOTb Y MOBCAKAEH-
HOMY >KUTTI.

5. CKinbKu Knacis Baxenis icHye? Yim BOHYM Bigpi3HAOTbCA?

A WN=

HikaBi thakTn

Kniouka, AKy BMKOPKCTOBYIOTb XOKeICTH, Wwob Kngatn wanby Ha
BENNKIN WBMAKOCTI, — Lie BaXiflb TPeTbOro Knacy (Ma€e Touky onopmu
Ha OQHOMY KiHLi, 3yCMnnA BCepeArHi 1 HaBaHTa)KeHHA Ha ApYyromy
KiHLi).
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§ 28. Baxkeni. EnemeHt Baxkens

NMonpakTUKYN HAYKYy pa3om i3 AoOpOCAUMM
3nob6m BaRinoL

IHcTpyMmeHTM Ta MaTepianu:
Knok 1: [lepeB’AHa NiHiKa, 3aTUCKay ana nanepy, Tarapui abo pisHoOMaHiTHi
LAPiOHI NpeamMeTy Ans 3BaXKyBaHHS.

-
| —— O ——

3HiMn meTanesi BctaHoBUM niHiNKy Ha MomicTn BaHTax
yTprMyBaui 3i 3aTCKaya 3aTuCKay j1a nanepy. Ha OAWH KiHeLb.
ANnA nanepy. Po3micTtu noro 6nvxve 3BepHM yBary, Lo
[0 cepenuHu, 36anaHcyin  BifOYBaETbCA 3 KOXKHUM
NiHINKy. 3aTncKay anAa KiHLEeM BaXkens.

nanepy 6yae BUKOHyBaTh
POJIb TOUKU OMOPMU.

. = 0 -

MepemicTn TOUKy onopu MomicTn Ha iHWKnM KiHeub
(3aTncKau gna nanepy) Nerwmnn BaHTax. 36anaHcyn niHinky,
651V>KYe [0 KiHUA, Ha AKOMY 3MIHIOIYM MNONOXKEHHA TOUKN
PO3TallOBaHO BaHTax. onopw (3aTuckava ana nanepy),

JI0KW KiHeLb NiHINKK 3 GiNnbLLO Baroto
He MigiMeTbCA Bropy.

Knor7: Knok 8:

T WornHo 3pobuB / 3pobuna Baxinb T MmoxKeLw Ginblue eKkcnepumeHTyBaTH,
i NiginHAB / NiginHANa BaXKKWI NpeaMeT  nepeMillyioun TOUKY Ornopu i 3miHouM
3a JOMOMOroto fierworo! pO3TallyBaHHA BaXKeriB.
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 29 bnoku. Pyxomuit 1 Hepyxomni Gnok. NMonicnacy

100 H

100 H

llooH

Man. 93. Hepyxomuii 6510K (LUKiB)

Man. 94. Pyxomuin 6nok

108

P YaBu, wo T06i NOTPIOHO NIAHATM BaHTaX.
AK ue 3pobuTtn?

IHo4i Henerko niginmaTn BaXKi npegme-
TV, BUKOPUCTOBYIOUMN TiNIbKN NIOACBKY CUNY.
Lilo npobnemy mMoXHa BMpIiWNTK 3a JOMO-
MOTOI0 TaKOro NMPOCTOro MexXaHi3My AK 6nok
(abo wki.).

Bnok (WwKiB) — Le NpocTUn mexaHi3m.
BiH cknapaeTbca 3 MOTY3KN, AKa nponylye-
Ha no »konoby Koneca.

LLlo6 BuKOpUCTaTh WKIB, OAMH KiHelb Mo-
TY3KW KPIMNaATb A0 BaHTaxy. A MOTY3Ky TAr-
HyTb 3 iHWOro 60Ky Koneca (masn. 93).

AKWO nNpuKpinUTM LWKiB A0 TBEpPAOro
06’eKTa, Hanpuknag, Ao cTiHM Oyaisni abo
cTeni, ue CTBOPUTb Hepyxomui 6nok. Ko-
Nneco WKiBy B LibOMYy BUMAAKY HE PyXa€TbCA.

Hepyxomuin 610Kk He pae Burpawy
B cuni. Lle o3Hauae, wo notpibHO fgoknac-
TW CTINbKKU X 3YyCUIb A0 NIAHATTA BaHTaXy,
CKiNbKM 1 Bara BaHTaxy. BaHTax mae cuny
B 100 H. OTxe, wWo6 noro NigHATK, NOTPIGHO
TArHYTW 3 cunoto 100 H.

AKWwo npukpinuTK WKiB 6e3nocepegHbO
[0 BaHTaxy M [O3BOAUTU NOMY pyxaTUcCA
Y34OBX MOTY3KM, YTBOPIOETbCA PYyXOMUN
6nokK (masn. 94).

MexaHi3m, y AKoMy nifg yac nepemilleH-
HA BaHTa)Xy OAHOYACHO PYyXa€TbcA i cam
610K, Ha3MBa€ETbCA PyXOMUM GNOKOM.

Pyxomuin 6nok pgae surpaw y cuni yaBi-
ui. BaHtax mae cuny B 100 H. OTxe, o6 noro
NigHATK, NOTPIOHO TArHYTM 3 cunoto 50 H.
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§ 29.bnoku. Pyxomuin i Hepyxomuin 6rok. lMonicnact

EdekTuBHiWe BUKOPNCTOBYBaTN CKNago-
Bi 6noku. Lle kombiHauia pyxomux i Hepyxo-
MUX 6nokiB (man. 95).

AKWO Ha ofHIM OCi BCTAHOBUTU Kilb-
Ka 6nokis (WKiBiB), Lue 36iNbWwNTb NepeBarun
MeXxaHiyHoi cunu. To6To nonerwmnTb Nepemi-
L EHHA BaHTaXY Y CTiINIbKK pasiB, CKinbku 6510-
KiB ycTaHOBNEHO (Majs. 96).

o6 ctBOpUTM MigiiManbHy MalLnHY, Tpe-
6a noegHaty ABa abo Ginblue Koneca N obmo-
TaTy iX MOTy3Kow. MoxHa fopaBatu binblie
WKiBiB. Tak 36iNblINTbCA MEXaHiYHA NepeBara.
Ton camni BaHTa)k CTa€ fy»e nerko niginmaru.

O6’egHaHHA pyXOMUX i Hepyxomux 6510-
KiB Ha3MBa€TbCA nonicnactom (masn. 97).

Mpwn 36inblweHHi KinbKoCTi WKiBiB 6yae
noTpibHa O6inbwa KinbKiCTb MOTY3KM AnA
JOCATHEHHA Toro » pe3synbraTy. OCKinbku
3MeHLWYETbCA 3ycunna, HeobxigHe ana nig-
NOMy BaHTa)y, OBOAUTLCA flOKaAaTN Cuny
6inbw TpMBanum yac.

Hanpwuknag, gna nignomy BaHTaXy B CUC-
TeMi 3 OAHMM LLKIBOM NOTPiOHO BinbLue 3ycunb.
Y cuctemi 3 TpboMa LWKiBaMu NOTPIOHO MeHLLe
3ycunb. LLle meHwwe 3ycunb noTpibHO ana nig-
NOMy BaHTaXy B CMCTeMi 3 M'ATbMa LLKiBaMM.

LLIKiBM BMKOPUCTOBYIOTb Ha OyaiBenbHUX
MangaHumKax, y nidTi, konoasasi.

bnokn (wkKiBM) MOXHa 3acTocoByBaTw
ANnA NPOCTOl 3MiHW HanNpAMKY MpuUKnageHoi
cunn abo pnAa [OCATHEHHA NepeBarn Mix cu-
JI010 | BigCTaHHIO0.

LWkiBn gyxe rHyuki. Lle Tomy wo ana ne-
pedadi CMnnM B HUX BUKOPUCTOBYIKOTbCA MO-
TY3KM, @ He XKOPCTKUIM 06’€KT, TAaKNI K JOLLIKa
Un CTepKeHb.

Man. 95. Bukopu1cTaHHA WKiBIiB
Ha BUPOOHULTBI

Man. 96. CknagoBui 610K

06’eAHYE pyXOMUI | HepyXxomuiA 6110KN
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EnemeHTapHi BigOMOCTI 3 MexaHiku

HepyxomMuin 610K

Man. 97.
06’egHaHHA 6/10KiB —
nonicnact

AKLO NPpUKPINUTK WKiB 4O TBEpAOro 06'ekTa, HaNpuUKnag, Ao CTiHN
6ygnisni abo cTeni, Le CTBOPUTb HEPYXOMUIA BNOK.

AKLWO NpUKPINUTK WKiB 6e3nocepeaHbO A0 BaHTaXKy 1 4O3BOAUTM
MOMy pyxaTuca y340BX MOTY3KU, YTBOPIOETbCA pyxoMuin 6nok. Edek-
TUBHiLLE BMKOPWCTOBYBaTM CKNapoBi 6noku. Lie kombiHauia pyxomumx
i Hepyxomux 6/10KiB.

O6’eHaHHA PyXOMKIX | HEPYXOMIX 6NOKIB Ha3MBAETLCA MONICMNACTOM.

KoHCNEeKT yunsa

Bnok (wkiB) — ue NpocTui mexaHi3m. BiH cknagaeTbca 3 MOTY3-
KK, IKa nponyLieHa no »onoby Koneca.

MexaHi3m, y AKOMYy Mif Yyac nepemilleHHA BaHTaXKy OfHOYaCHO
PYyXa€eTbca i cam 6/10K, HA3UBAETLCA PYXOMUM 610KOM.

danuTaHHa | 3aBAaHHA

1. AKnn NPoCTMA MeXaHi3M MOXHa 3acToCyBaTW ANA MigiMaHHA
BaHTaXxy?

2. 3 AKKX eNneMeHTIB CKnaJaeTbca 610K (LLKiB)?

3. AKwo Koneco 610Ky 3aKpinneHo Ha cTeni, AKy Ha3By Ma€ 6/10K?

4. fKuwo Koneco 610Ky Nepemilly€eTbCsl Pa3oM 3 BaHTaXeM, AKY Ha-
3By Ma€ 6nok?

5. BuKopucTaHHA sKOro Tuny 610KiB Ja€ Ginblue nepesarn B cuni?

10
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§30.Moxmna nnowmHa

§ 30. floxuna nnowuHa

P YaBu, wo TM cToiw 6inA 6yguHKy
3 BaXKKoI Kopobkoto. [i notpibHo ne-
penatn Kpisb BiKHO. BikHO po3Taluo-
BaHe Ha BMCOTI 2 MeTpIB Bia 3emni. AK
Le MoXKHa 3pobuTi?

Y yuboMy MOKe [ONOMOrTU NoXuna nno-
WKMHa.

MNoxmna nnowmrHa — e oAuvH 3 WecTn Tu-
niB NPOCTUX MeXaHi3MmiB.

Moxuna nnowmHa — ue nnowmHa (nno-
CKa NoBepXxHA), HaxuneHa nig NeBHUM Ky-
TOM. [MoXuni NAOWMHN 3'€QHYIOTb HMKUYMIA
piBeHb 3 BUWKUM piBHeM. BoHU nonerwytoTb
po60Ty, KONN TN [OKNAZA€EW cuny (MOWTOBX
abo TAary) ona nepemiweHHaA Tina (masn. 98).

Moxmna nnowwrHa nonerwye pob6oTy.
BoHa 3MeHLwwye 3ycunna, Aake HeobxigHoO po-
KnacTuv gns nigHATTA abo onycKaHHA BaHTa-
Xy. Lle BinbyBaeTbCA Yepes 36inbleHHA fOB-
XUHW Cxmny, AKUM byae niginmaTnca BaHTax.

Hanpuknag, Ha MmantoHKy 99 a goBXKHa
cxmny — 120 cm. BoHa yaBiui 6inbwa 3a Big-
CTaHb, Ha AKy Tpeba NigHATK BaHTax (60 cm).
Ha mantoHKy 99 6 poBxuHa cxuny — 180 cm.
Lle yTpuui Ginbwe BiacTaHi. BaHTax npoige
6inbwy BigcTaHb. Ane KinbKiCTb 3yCcunb, He-
06XigHMX AnA NigHATTA abo CNyCcKy BaHTaxy,
6yne 3MeHLEHO.

Moxuni NAOWMHN BUKOPUCTOBYIOTb pi3-
HUMK cnocobamn Ans nosierweHHa pobo-
™. OcCb Kinbka nNpuKnagisa BUKOPUCTaHHA
noxunoi nanowmHn (man. 100): cxoam, eckana-
TOp, NAHAYC, ANTAUI TipKK, ApabuHa Ta iHwe.

onip

Py

noxuna nnowrHa

cuna

Man. 98. Cxema 6ynosu
MOXUNOI NAOLWVHWN

>
=
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23
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go
o
1)
S
OOBXWHa cxuny @
(120 cm) :
A >
3
I8
| 23
c v
o
V8
o
2
OOBXMHa cxXuny o

(180 cm)

Man. 99. 3miHa BigcTaHi Npu 3MiHi
Haxmy Ha NOXUAIN MO MHI

m
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

Man. 100. [prKknagm BUKOPUCTaHHA MOXUNOI MIOWMUHN

Ha BigMiHy Big iHWWX NpPOCTUX Mexa-
Hi3MiB, NOXUANi NAOWNHN € | B npupogi. Lle,
Hanpuknag, narop6. Jllogn AOCUTb WBMAKO
3po3yminu, Wwo nerwe Ut abo nepemiulysa-
TV BaHTaXi N0 HEBMCOKOMY MOAOroMy narop-
60BI, HiX No KpyTi ropi (man. 101).

: BMCHOBEM
Moxuna nnowmrHa — uUe OAWH
3 WeCTN TUNIB MPOCTUX MEXaHi3MiB.
Moxnna nnowmHa — ue 6yab-

AKa NoBepxHA, AKa 3abe3neuye 3B'A-
30K MiX BULLMM | HUPKYUM PIBHAMWN.

Moxuna nnowwmHa nonerwye po-
60Ty. BoHa 3mMeHLUye 3ycunns, Ake He-
006XiAHO AoKnacTu Ana nigHATTA abo
OnyCKaHHA BaHTaxy. Lle BinbyBaeTbca
yepe3 30iNbIEHHA AOBXMHU CXUIY,
no Akomy 6yae NiginmMaTnca BaHTax.

MNpuknagamm BUKOPUCTAHHA MO-
XWNOI MAOWWNHN € CXOAK, ecKanatop,
naHayc, AuTadi ripkn, apabrHa Ta
iHWe.

-~

Man. 101. [Npuknaan
NOXUNOI NNOLWMHN
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§30.Moxmna nnowmHa

KoHCNEeKT yuHsa

Moxuna nnowmHa — ue nnowmrHa (NN1ocka NOBepxHA), Haxune-
Ha nMiJ NeBHUM KYyTOM.

3anuTaHHa | 3aBAaHHA

Ha3Bu Bigomi T06i npocTi MexaHi3mu.

3a JOMOMOrolo AKOro MexaHi3My MOXHa NepemiCTUT BaHTax?
Haseawm npunknagm 3actocyBaHHA NOXUNOT MAOLWMHN.

MoACHW, BHACNiZOK YOro 3MEHLUYETbCA CUna, HeobxiaHa AnA
NiQHATTA TiNa Ha 3agaHy BiACTaHb MPW BUKOPWUCTaHHI MOXWNOI
NAOLMHMN.

hWN=

HikaBi thakTn

Moxuni NAOWMHM iCHYIOTb YXe TWUCAYI POKiB. Ix HaBiTb BUKO-
pucToByBanu ANA MonerweHHa OyAiBHMUTBA APEBHiIX nNipamig
(man. 102)!

Man. 102. EruneTcbki nipamigu

13
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 31 Knun

Man. 103. Coknpa — npukniag KnvHa

BXiOHa
cuna

Man. 104. [lia knuHa

KNH

P
noxwuna

nnowmnHa

14

P Aki iHCTpyMeHTU NOTPIOHI Ana pi3aHHA
abo po3KoNBaHHA YOrocb TBEPAOro?

MNopgmeuca Ha neso cokupu (man. 103).
BoHO cxoxe Ha gBi 3’'eAHaHi noxuni nnowm-
HN. TakKNN MexaHi3M Ha3MBAETbCA KINHOM.
KnnH cxoxunm Ha noxuny nnowwmHy. lNpo-
Te BOHW MaloTb AesKi BigMiHHOCTI. [loxuna
NAOLWMHA | KNWH MatoTb Pi3Hi NPU3HAaYeHHA.

MNoxnny NAOWmHY 3a3BMYan BUKOPUCTO-
BYIOTb A/1A MepeMilleHHs Yyoro-Hebyapb 3 oa-
HOro micuAa B iHWe. Lle, Hanpuknag, naHaycn
abo cxopun. KnunH 3actocoBytoTb ansa noginy
npegmMetiB abo AnAa yTpuMaHHA iX Ha micui.

KnuH — ue npoctunm mexadism. BiH
CKNIafa€TbCA 3 ABOX NOXWUANX NAOLWMH. [Mno-
LMHW NOEAHYIOTHCA N YTBOPIOIOTb rocTpun
Kpan. [Ina kKnuHa 3ycunna (cuna) [OJaETbCA
[0 BepTuKani (BuMcotn) knuHa (man. 104).

KAnH BUKOPUCTOBYIOTb ANA pi3aHHA Ma-
TepianiB, 6anaHcyBaHHA nig KyTom abo sK
nignopy. Y Hboro € WwoHanmMeHLwe OHa NOXK-
na cTopoHa. BoHa 3akiHuyeTbcA rocTpoto abo
CKOLLUEHOI KpanKolo.

KnnH — ue iHCTpyMeHT y Gopmi TpUKyT-
HVKa. BiH BUrotoBneHui 3 gepeBa abo meTa-
ny. 3 ogHoro 60Ky KNMH Ma€ TOBCTUW KpaM
i 3BYXKY€ETbCA Ha iHWOMY. TaKUM YMHOM YTBO-
PIOETLCA rOCTpa pi3asibHa MOBEPXHA.

KnvH BMKOPUCTOBYIOTb ANA pi3aHHA abo
BiJOKpeMsieHHA OAHOro Tina Big iHworo. [inAa
uboro Tpeba rocTpun Kpar NOCTaBUTU Ha
Tino. lMoTim gogatu cnny Ao NAOCKOI CTOPO-
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§31.KnuH

Man. 105. Bukopu1cTaHHA KNnHa

HU. KnuH 3 cunoto BaaBnoeTbea y Tino. Cuna, CTBOpOBaHa KNMHOM, 06epHeHO
nponopuifiHa KyToBi Haxuny. Hanpuknag, y WpoKOMy KNVHI Wo 6inblumin Ky T
Haxuny, TO MeHLe 3ycnnna. Takum YNHOM, AKLLO KYT HaXUny HEBENVNKUI, KIINH
CTBOPIOE BeNUKY cuny. Toai BiH MOXe BMKOHYBaTN pobOTY WBMALIE, HiXK KIUH
3 BEJIMKNM KYTOM.

€ 6arato iHCTPYMEHTIB i MPUCTPOIB, Y AKUX BUKOPWUCTOBYIOTb KIIMH
(man. 105). Cokmpa — Le KN1H, AKNIA 3aCTOCOBYIOTb ANA pyoKmn Konog Ha Tpic-
Ku. Jlonata — ue KNuH ansa o6po6Kku rpyHTy. HiXk — Ue KnvH gna pisaHHaA i
abo iHworo matepiany. KaHuenapcbKa KHOMKa — Le KNWH, AKUA YTPUMYE Na-
nip Ha micui. LIBAX — Ue KNUH gnAa ckpinieHHA ABOX AOWOK. [1BepHa nigno-
pa — ue KWK, AKUN yTpUMYE ABepi BiaKpntumu. Bunka, 4onoTo, KNNHOK, ne3o
NUNKK, 3ybuno n HaBiTb 3acTibKa-6NMcKaBKa — Lie NPUKIaAN BUKOPUCTAHHA
KNnnHa.

ot

MiHHOCTI. [Toxmna nnowmHa i KNMH MatoTb abCONIOTHO Pi3He NPU3HaYeH-

KnnH cxoxun Ha noxuny nnowmHy. [NpoTe BOHN MatloTb NeBHi Bia-

HA. [1nAa KnuHa 3ycnnna 4oAaeTbCA A0 BePTUKani KmHa.

KnuH BUKOpPMCTOBYIOTb ANA pi3aHHA MaTepianis, 6anaHcyBaHHA nig
KyToM ab0 K nignopy. Y Hboro € LWoHanMeHLLle OfHa Noxusna CTOpoHa.
BoHa 3aKiHUy€eTbCA rocTpolo abo CKOLLEHOI0 KPanKolo.
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

KnuH BurotoBneHun 3 gepesa abo meTtany. 3 OfHi€l CTOPOHM KNNH
Ma€ TOBCTUN Kpaw i 3BYXKYETbCA Ha iHWOMY. TaKM UMHOM YTBOPIOETHCA
rocTpa pisanbHa NOBEpPXHA.

%ﬁ E ‘@ KoHCNeKT yuHa
_ ‘v‘ KnuH — ue npocTuin mexaHi3m. BiH cknaga€etbcsa 3 4BOX MOXUIINX
NAOLWMH. [NoWnHN NOEQHYIOTLCA N YTBOPIOIOTb FOCTPUI Kpa.

danuTaHHa i 3aBAaHHA

Has3Bwu Bigomi T06i npocTi MexaHi3mu, Aia AKMX NOB’A3aHa 3 PyXOM.
Onuwu 6ynoBy KnvHa. Ha AKUIA NPOCTUIA MeXaHi3M BiH CXOXKWIA?
Yum Bigpi3HAETbCA KNWH Bif MOXUOT NAOLWMHIN?

Y AKOMY HanpPAMKY NPUKIAJaETbCA cuna Ao KnnHa?

Haeeaw npuknagm npucTpois 3 KIINHOM.

[e B nobyTi TV BUKOPUCTOBYELL KNUH? MOACHN, AK came.

ouhWN=

HikaBi thaktn

MpuncTpoi Ta IHCTPYMEHTU y GOPMI KNMHa iICHYIOTb fy»Ke AaBHO.
HakoHeuHunKn cTpin — ue pisHoBMA KnnHa. CTamecKkun, 3a JONOMO-
roto AKUX pobunm ckynbnTypwu, Takox € Gopmoto KnuHa. LLle nepsic-
Hi nIoaN BUTOTOBAANM NPUMITUBHI COKMPU, MONOTKM Y GOpPMi KNnHa
(man. 106).

Man. 106. [Tpuknagm iHCTPYMEHTIB NepBiCHUX Ntogen y BUrnagi KnnHa
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§ 32.[BUHT

§ 32 [BUHT

» Ha TBOIO AYMKY, AK MOXHa CKpinutu

mebneBi geTani, HaNnpuKNag, WKinbHOI

naptun?

MBUHT — Ue roCcTpun WMATOK Hapi3HO-
ro metany. BiH cxoxmnn Ha uBaAx. Ha Bigminy
BiJ UBAXa, BUHT MA€ CnipasibHi KaHaBKM Ha
wnunbui (Man. 107). TBUHTM MOXYTb OyTM 3i
CTani, 3ani3a, NaTyHi, 6pOH3K, NNACTKKY Ta iH-
WX maTepiani..

[na KpinneHHA geTanen BUKOPUCTOBYIOTb
rBUHTK pi3HOI dpopmu (masn. 108).

[BUHT € NPOCTUM MeXxaHi3MOM. BUHTU
MOXXHa BMKOpPUCTOBYBaTH, Wo6 niginma-
™M npeametn abo yTpumyBaTu iX pasom
(man. 109).

MBUHT HacnpaBai € noxwunow nnowu-
HOIO, HAMOTAHOW Ha XepAnHy. Mn wWwoaHA
6aunmo NpuKagn reuHTIB Y NObYyTOBUX pe-
yax. 3a NPUHUMUMOM FBUHTA MpPaLE i npo-
CTe 3aKOPKOBYBAaHHA MNacTUKOBOI MALKMY,
i CKMagHWI MexaHi3M nogaui BOAM 3 KpaHa
(man. 110).

d

q

R (

Man. 107. Pyx rBuHTa

)
[LALL)

Man. 108. [prknaan reNHTIB
ANA KpinaeHHA

Man. 110. [Nprknagm 3aCTOCyBaHHA rBUHTIB
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

i

Man. 111. BukopncTtaHHA CUNOBUX FBUHTIB

[leAaki rBUHTV NepeTBOPIOIOTb CUITY Ha PyX. BOHM BifOMi AK CUNOBI rBUHTM.
[BUHTOBUW JOMKpPAT NepeTBOPIOE KPYTHUN MOMEHT Ha 3ycunna. Cuna ana nig-
NOMY BaXXKOro npegmMmeTa CTBOPIOETbCA MOBOPOTOM MBUHTA B HEPYXOMIl ramui.
Y CIloCapHUX TUCKaX Ha BepcTaTax Takox BUKOPUCTOBYIOTb MPUHLIMMA rBUHTa
(man. 111).

e
IBMHT € NnpocTM MexaHi3moM. Lie Kpyrnnm unniHgpuyHNin enemeHT
3 6e3nepepBHUM CripanbHUM BUCTYNOM. loro BUKopucToByoTb abo AK
KpinunbHU enemeHT, abo ana nepeTBOpeHHA cunm Ha pyx. OCcTaHHI Ha-
31BaOTbCA CUTIOBUMM FBUHTaMWN.

g‘y HoHcnekT yuna
) MBUHT — Ue noxuna nnowmHa. IBUHTU MOXHa BUKOPUCTOBYBa-
™, Woo niginmatn npegmeTy abo yTprmyBaTH iX pa3om.

danuTaHHa 13aBAaHHAa

1. lMpuHUUN Aii AKOro npocToro MexaHi3my BUKOPUCTOBYETbCA

y FBUHTI?

AnAa AkKnx uinen 3acTocoByOTb MBUHTA?

Haseaw npuknagw rBuHTIB AnA KpinneHHA. [le ix 3aCToCoBy0Tb?

4. Hasegwu nNpuKnagn cUnoBmx rBUHTIB. PO3KaXkm npo ix 3acTocy-
BaHHA.

w N
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§ 32.BUHT

Hikaei thakTu

P Tpeubknn yyeHun Apximen BMHANLWOB BOAAHUN TBUHT Lie
y TPeTbOoMy CTONITTi A0 Hawoi epu. Lle 6yno ayxe gasHo! 3a go-
MOMOroI0 LIbOro rBrHTa BigbyBanoca nepemilleHHA BoAn Bif
BOOOMMN [0 3pouyBafibHOI cucTemu. lgeo Apximegosoro
rBMHTa BUKOPUCTOBYIOTb i CbOrOAHI, HarNnpuKmnag, y Hacoci.

Man. 112. a — reuHT Apximega

» [llepwwuii rBMHTOKPUN (BEPTONIT) BMHaNMWOB JleoHapao Aa BiH-
yi. HazBaB MOro «noBITPAHUM TBUHT». BepTonit cknapgasca 3
nnatpopmu, y LeHTPI AKOT 6YB NPUKPINAEHUI FBUHT 3 KpUiaMu
3i WinbHOT TKaHWHW. lgeAa ga BiHui nonarana B TOMy, WO rBUHT
30aTHUI NIGHATV NIOANHY Bropy, YrBMHUYOUMCb Y NOBITpA. [pa-
LIO€ BiH 3a npuHUmMnom ApxiMefoBOro remMHTa. Ha »anb, Takuim
BEPTONIT HiKONM He 3neTiB. Ane Noro Mogenb BigTBOPUIN, BOHA
36epiraeTbca y BoCTOHCbKOMY My3€ei HayKW.

Man. 112. 6 — reuHTOKpUN JleoHapao Aa BiHui

19
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§ 33 Koneco i Bich

P ¥YaBu, Wo T igew Bynmueto Ha Benocunegi. | pantom noro Koneca cta-
toTb KBagpaTHumu! LLLo Togi cTaHeTbcA? Y MOXNMBUI PyX Ha Kofecax
KBagpaTHOI dpopmun?

Koneco 11 Bicb — Le npocTnini MmexaHi3m. BiH cknaga€eTbca 3 4BOX KPYrnmx
006'eKTiB — 6inblIOro gMcKa i MeHworo uuniHapa. Lli netani 3'eaHaHi B ueH-
Tpi. AncK Ginblworo po3mipy Ha3MBaEeTbCA Konecom. LinniHapuyHnin o6’ekt
abo cTep)keHb MEeHLLOro po3mipy — Le Bicb. IHoAi 4o 060X KiHLiB OCi MOXYyTb
6yTn NpuKpinneHi fBa koneca.

Mig yac pyxy konic BigOyBa€eTbCA NepeHeceHHs TepTa Ha Bicb. Konu i
LWITOBXAEW ALWMK NO 3eMli, BAHUKAE CUSIbHE TEPTA MiXK HUXKHbOIK YaCTUHOO
AWMKa i 3emneto BHU3Yy (man. 113).

. TepTA Cuna TepTsa YCKNagHIOE PyX

Man. 113. BUHVMKHEHHA TepTA Nif Yac pyxy

MepemiwaT BaHTaX 3a JONOMOTOIO Bi3Ka Ha KoJsiecax HabaraTo npocTiwe,
Hi>K TATHYTW NOro no 3emni. AgXe Koneca 3MeHLWYTb TepTa i NpauoTb AK
BaXifb.

3amicTb TOrO, o6 NPOCTO KOB3aTK MO 3eMJli, Koleca Kpinnatbca n obep-
TalTbCA HABKOMO MiLHUX CTepXHiB. CTep»Hi Ha3nBatoTbcA ocAMU. TO6TO He-
0o6xigHO mofonatn eanHe TepTA. BOHO BMHMKAE y Touui, Ae 3yCcTpiyaoTbca
KOneco 1 Bicb. A came MiXK rafKoto BHYTPILLHbOI MOBEPXHEI0 KONIC i HAaCTiNb-
KW >K FNafKoo 30BHILLUHbOK NOBEPXHEI0 OCEel, HABKOMO AKNX BOHM 06epTatoTb-
cA. Baxnuee cnoBo TyT — rnagkunn. Koneca moXxyTb NaaBHO KOB3aTW HAaBKO-
NO CBOIX ocel. |lHodi Koneca n ocCi po3fineHi KynbKOBUMM MifWNNHUKAMMN.
MigwnnHUKN — e ManeHbKi chepuyHi KynbKi 3 TBepAoro meTany. Ix yacto
3MaLLyoTb MacTunom. MigwunHnkn gonomaralTb 3HU3UTK TepPTA MiXK ABOMA
NOBEPXHAMU, PyXalounCb Y NPOCTOPi Mi>K HUMK. TOMy Bi3OK Ha Koniecax nosner-
LWYE NepeMilleHHA BaHTaxiB (mas. 114).
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§ 33. Koneco 1 Bicb

Koneca npautotoTb AK Bakeni. Bi3ok 3 Be-
NMKMMWN KOonecamu neriwe wroBxatn. Agxe
BENIMKE KOJIeCO MOBEPTAETbCA Ha Oinbluy
BiflCTaHb, Hi>K MOro maneHbKa Bicb. Mpukna-
AieHa A0 OCi CMna 3anuLWaETbCA OAHAKOBOIO.
MNpoTe obepTaTh Koneca HaBKOJO iXHiX ocen
ctae nerwe. OTXe, BifCTaHb MOXKHa nNofgona-
TN weuawe. Tak caMo OB rankoBuin KoY
nonerwye po3Kpy4vyBaHHA rankm (masn. 115).

Lo 6inbwe Koneco, To Kpawun edekr. Lie
TOMY, WO pajiyc Koneca npauloe AK Baxifb.
LLlo 6inblue Koneco, To AOBLUNI BaXifnb i ner-
we obepTaeTbCa KOneco.

Koneca n oci € manxe Bciogn. BoHn —
XUTTEBO BaxkNIMBi YacTMHM GaraTboXx CKnag-
HUX MawWwWH. ABTOMOOGINI pyxaloTbCA Ha Ko-
necax M ocAx, BUKOPUCTOBYIOTb Koneca Ans
ynpasniHHA. Koneca 3 3y6uamun, To6To wec-
TepHi, yTBOpIOOTb 6arato 4acTMH aBTOMO-
6iNbHMX ABUTYHIB Ta iHWWX TWUMIB MaLIWUH.
TypbiHn, BOAAHI Koneca, BITPAKN He MOIMM
icHyBaTun 6e3 Konic Ta oceli. HaBiTb cTBOpeH-
HA IMWHAHOIO NOCYAY 3aneXuTb Big obepTaH-
HA Kofleca 1 oci. Y WKiBHUX cMCTeMax BUKO-
PUCTOBYIOTb KiflbKa 3'€IHAaHMX KONIC Ta ocen
(man. 116).

\ o4
oY
/11

TEPTA MiXK KONecamu i ocAMY 3HaUYHO
HVKUE, TaKM YUNHOM KOPOBKY
HabaraTo nerie nepemiulysatiu

e

TepTA 3abe3neyye 3uennieHHa Konic
3 JOPOroo MO 30BHILLHIX Kpasax

ETepTa

Man. 114. 3HUKHeHHA TepTA
Mi>XK KOJiecamu 1 fLOpOoroto

Man. 115. Koneco npautoe
AK BaXKifb

Man. 116. [prknagm BUKOPUCTaHHA KonicC
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

el

Koneco 1 Bicb — e NpucTpin, AKUIN JO3BONAE NTErko nepemillysa-

T BaXKKi NpeameTu Wnaxom obepTaHHA Ha oci yepes i LueHTp. Mig yac

PYyXy KOJiC Ha OCi 3MeHLYEeTbCA TepTa 06 Nignory i NigBULLYETLCA CUna

3a NpuHUunom Baxens. LLlo 6inbwnin pagiyc Koneca, ToO MeHLUe 3yCcusb
NoTpibHO ANA NOro pyxy i nerwe 36iNbWATU LWBUAKICTb PYyXY.

I
|

Q

J Koneco n Bicb — Lie npocTnin mexaHi3m. BiH cknagaetbca 3 4BOX
Kpyrnunx o6’'ekTiB — 6inbLIOro gncka i meHworo yuniHgpa. Li getani
3'eAHaHi B UeHTpi. [Inck 6inbworo po3mMipy Ha3nBAETbCA KONECOM.
LuniHgpryHui o6’ekT abo cTepKeHb MEHLLOro po3Mipy — Lie BiCb.

danuTaHHa 13aBAaHHA

1. Lo Take Koneco?

2. [1nAa yoro BUKOPUCTOBYIOTb Koneca 1 oci?

3. AK BOHM Ham gonomaratoTb?

4. |llo Take Bicb Koneca? Ak NpuegHaHe Koneco o oci?

5. Lo ponomarae 36inbwmnTY WBKUAKICTL PyXy Koneca?

6. Y AKux npunagax i MalmnHax BUKOPUCTOBYIOTb Kosleca Ta oci?
Hasegu npuknagw.

HikaBi thakTn

HalicTapiwe kKoneco 6yno BusABneHO Ha TepuTopii MeconoTa-
Mii. Mloro nif yac po3KonoK 3HanWwAn apxeonoru. Beaxaetbca, 1o
nomy Ginbuwe AK 5 Tncay pokis! OgHak NOro BMKOPUCTOBYBANN He
LANA TPAHCMOPTYBaHHA. IMOBIPHO, Le 6yB roHYapHUi Kpyr (masn. 117).

Man. 117. Big nepwmx 4o cy4yacHux Konic
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§34.Bngn nepepgau. JlaHutoroBa 1 nacosa nepepavi

§ 34 Buav nepepau. NlaHwioroBa i nacoBa nepeaaui

» Yum nobuw TV KaTtaTuUCA Ha BeNoCU-
negi? Ak ragaew, yomy Koneca obep-
TaloTbcA? AQXKe X HIXTO He LUTOBXAE,
W06 BOHW KPYTUNCA.

IHoAi Tpanna€eTbCA TakK, Wo NoTpibHo ne-
pemictutn (NnepegaTtun) pyx Big ogHOro mexa-
Hi3My Ao iHworo. [1na uboro BUKOPUCTOBY-
I0Tb MeXaHiuHi nepepaui.

Po3rnAaHb, AK BiabyBaeTbcA nepepaya
Man. 118. JlaHutoroBa nepefava

pyxy Bif BenMKOI WecTepHi A0 ManeHbKol . .
} y Beniocunegi: 1 — noBigHa WwectepHs;
y Benocuneai (masn. 118). Benocuneauct, Ha- 2 — BefjieHa WecTepHs

TUCKauM Ha negani, obepTae BenuKy Lec-
TepHio (1). Ue 3ycunna nepepaetbca 3a Ao-
NOMOrOI NlaHLora Ha 3afHio WecTepHio (2).
Mpu ybomy WBNAKICTE 06ePTaHHA MaNieHb-
KOT WwecTepHi (2) 6yne 3HaYyHO 6inNbLLOD, HiXK
Benukoi (1). Taknn Bua nepenadi Ha3MBaETb-
CA NaHUIOroBoO nepegayeto.

MNepepaua pyxy Bifg oaHOro wWkKisa (wec-
TepHi) A0 iHWOro 3a AONOMOrol0 naHutora
Ha3MBa€ETbCA NTAHLIOFOBOIO Nepeaavelo.

WecTtepHsn, Big AKkoi BinbyBaeTbcA nepe-
Jaya pyxy, Ha3nBaeTbcA nosigHoto (1). Wec-
TepPHA, Ha AKY pyX NepefaEeTbCA, HA3NBAETbCA
BefeHow (2).

Mepepaya pyxy Bif NOBIZHOrO WKiBa MOTOpPaA 10 BeAEHOrO WKiBa poboyo-
ro Bany Tak caMo BifjOyBa€TbCA y WBENHIN MawmnHui (masn. 119). Tinbkn 3amicTb
NnaHulora BMKOPUCTOBYIOTb NPUBOAHUIA peMiHb (nac). BiH He npocnu3ae no
WKiBY B pe3ynbTaTi Cunu TepTs.

MNepepaua pyxy Bif OQHOrO WKiBa A0 iHWOro 3a OMNOMOrOI0 Naca Ha3u-
Ba€TbCA NacoBoto nepegaveto. OCHOBHMMK efneMeHTamMn NacoBOI Nepefaui
€ MOBIAHWI | BEOEHUN WKiBW, a TAKOXK BaNn, Ha AKi BOHN HacaaXKeHi. A we pe-
MiHb, 3@ JOMOMOTOI0 AKOro NepefacTbCa pyx.

Man. 119. [lacoBa nepegava
Yy WBENHIN MaLINHL
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

BukopucTaHHA MNacoBOi Ta NaHUOrOBOI
nepegay fa€ 3MOry He TiNbKW nepegaTn pyx
Ha BifcTaHb. 3aBAAKM TM MOXHA 3MiHIOBaTU
WBMAKICTb 0bepTaHHA poboyoro Bany Bep-
cTaTa abo MexaHi3my Npu HE3MIHHIN WBKAKO-
CTi NnoBigHOI WecTepHi. LLBMaKicTb obepTaHHA
Be[leHOI WeCTepHi 3aneXXnTb Bif BigHOWEHHA
i giameTpa Jo giameTpa NOBIQHOI LWeCTepHi.
LLlo MmeHwWwe giameTp BeAeHOI WWECTEPHI Y Bif-
HOLWEHHI A0 AiameTpa NOBiAHOI, TO 6iNbLLOIO
6yae WBUAKICTb it 06epTaHHA.

PemeHi nacosoi nepefayvi MOXyTb MaTu
pi3Hi BUan 3a ¢opmoto nepepisy (man. 120).
BuKopucToByloTb YOTMPU HaMbBINbl NoLWK-
peHux Tunu pemeHis (nacis). Kpyrni pemeHi
MatoTb Kpyrnui npodinb nonepeyHoro nepe-
pi3y. Ix BUKOPUCTOBYIOTb ANA NErlINX BaHTa-
XiB. Kpyrni pemeHi BUrotoBneHi 3 rymv. Bonu
[03BONAIOTb CTBOPUTU KiflbKa CUCTEM LLKIBIB.
CnctemMn B3aEMOAIIOTb 3 Pi3HUMK CTOPOHaMM
pemeHa ana nepepavi pyxy. lNnocki pemeHi
MaTb NPAMOKYTHUI NPOodinb NonepeyHoro
nepepisy. BoHn enactnyHi, Tomy 3HUXYIOTb

Bibpauito pemeHs i He noTpebyoTb HaATAry-
BaHHA. PemeHi 3 3y6uAMM Ha BHYTpILWHIN
CTOPOHI CXOXi Ha nnocki pemeHi. KnnHosi
peMeHi € Hanbinbll NOWMNPEHUM TUNOM pe-
mMeHA. BoHn matotb V-nogi6bHum abo Tpane-
uienogibHMn nonepeyHnin nepepis. BiH Bia-
nosigae ¢opmi wkiBa. KNnHOBI pemeHi He

MOXYTb BUC/IN3HY TN 3i CBOIX LLKIBIB.
Man. 120. Pi3HoBuan 3anexHo BiA pPO3MilleHHA OCen LWKi-
il ezl 2 s R BiB MOXHa BUAINUTU Kinbka Tunis nepenay

3a Gpopmoto nepepis
bop PepIZy 3 NJIOCKUM nacom (masn. 121):
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§34.Bngn nepepgau. JlaHutoroBa 1 nacosa nepepavi

BigKpuTa nepepaya — LWKiBU po3Tawlo-
BaHi Ha O HIN NNOLWMHI N pyXaloTbCA B OQHO-
MY HanpsAMKY;

nepexpecHa nepepavya — LWKiBM pPO3-
TalloBaHi Ha OJHIN MNAOWMWHI 1 pPyXalTbCA
y NPOTUNEXHNX HanpaMKax. Lle gocaraetbca
nepeTuHOM pemeHs;

HaniBnepexpecHa nepepgaya — LWKiBK
pO3TallOBaHi B Pi3HUX MJIOLWMHAX. @

MNacoBy 1 naHUOroBy nepepadi 4acTo 3a-
CTOCOBYIOTb Y Pi3HMX BepcTaTax i MexaHi3amax
(man. 121).

BukopuncTaHHA naHUoroBoi nepefavi y senocmnefi fO3BONAE Beocune-
AVCTY nepecyBaTUCA 3 BiNbLIOK WBUAKICTIO, HiXX Npu xoabbi. CborogHi € Be-
nocvneam 3 Kinbkoma nepegavamu. Lle nae senocnnegmctosi 3mory gocaratu
3HaYHOI WBMAKOCTI Benocunega n NigTpymyBsatu 1i, He JOKNagayn 3anBuX
3yCunb.

lNacoBy nepepgayy BUKOPUCTOBYIOTb HE TifbKW Yy LWBEWHIA MalNHLi
Ta BepcTaTax, a U y ABUTyHi aBTomobina (man. 122). 3 it LONOMOro pi3Hi
arperatu ABUryHa 3'€gHyl0TbCA ANA cninbHoi poboTtu. MNpuknagn nacoBoi Ta
NaHUoroBoi nepegay MoXxHa nobaynT B mexaHiamax nidTiB, KOHBEEPHMX

@ I 1|

Man. 121. Po3TallyBaHHA LUKiBiB
nacosoi nepepavi

CTpiuKax.

Man. 122. [prknaam nacoBux i NaHUOroBux nepeaay
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

OCHOBHVMU enemeHTamu NacoOBOI NepeaadYi € NOBIAHUN | BegeHnn
WKiBW, @ TAaKOK BaJn, Ha AKi BOHW HacageHi. A e peMiHb, 3a JONOMO-
rol0 AKOro NepefaeTbCA PyX.

BukopunctaHHA macoBoi Ta NaHUOroBOi nepefay fa€ 3MOry He
TiNbKM NepefaBaTy pyx Ha BiAcCTaHb. 3aBAAKM IM MOXKHA 3MiHIOBATU
WBMAKICTb 06epTaHHA poboyoro Bany BepcTata abo MexaHi3Mmy npu He-
3MIHHIN WBNAKOCTI MOBIQHOI LIeCTepHi.

Lo meHwe fiameTp BefeHOIl WeCTepHi BIGHOCHO AiameTpa MNoBia-
Hol, To 6inbLoto 6yfe WBMAKICTb il 06epTaHHA.

PisHuUA y po3mipax WKiBiB Npu3Bee A0 3MiHW WBUAKOCTI pyXy of-
HOrO 3i WKiBiB.

[NacoBa nepepaya po3pi3HAETLCA 3a BULOM Nepepi3y peMeHs: Kpyr-
ni peMeHi, NNOCKi pemeHi, peMiHb 3 3y6LAMN Ha BHYTPILLHIA CTOPOHI,
KMNHOBI peMeHi.

3ane)kHo Bif PO3MiLLIEHHA OCEN LKIBIB MOXHa BUAINUTA KiNbKa Tn-
niB Nnepefay 3 NJOCKMM NacoMm: BiAKpUTa, NepexpecHa Ta HaniBnepe-
XpecHa nepegaui.

. HoHCneKT yuns

4 MNepenaya pyxy BiA4 04HOro WKiBa (LWecTepHi) Ao iHWOro 3a Jo-
MOMOTOI0 NTAHLIOra Ha3UBAETbCA NNAHLIOrFOBOLO Nepeaavelo.
MNepenaya pyxy Big OQHOrO WKiBa A0 iHWOro 3a ,ONOMOroI0 naca
Ha3MBAETLCA MACOBOIO Nepefayelo.

danuTaHHa 13aBAaHHA

1. [Ina yoro BUKOPUCTOBYIOTb MeXaHiYHi nepegavi?

2. 3AKMMM BUOAMN MeXaHIYHNX Nepeday T 03HaNOMUBCA / O3HalO-
Munacsa?

3. Ha3Bun OCHOBHI enneMeHTX NAacoBOI Ta NIAHLIOrOBOI Nepeaau.

4. Yum cxoxi Ta UMM BiQPI3HAKOTbCA NAacoBa N NaHLOroea nepegadi?

5. Ha aki Tunn moxHa noAinut nacoBi nepeaadi 3a opmoto nepe-
pi3y pemeHs?

6. Po3rnaHb NpucTpoi, 306paxeHi Ha MantoHKy 122. BusHay, Aky ne-
pefayy BUKOPUCTOBYIOTb Y KOXXHOMY MEXaHi3Mi.
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§ 35.3ybuacta nepepava

§ 35 dybuacta nepepaua

» Yn nobuw T conopoLli, Hanpuknag,
3ryuwieHe Mosnoko? A uu JoBOAMNIOCA
TOOi BiAKpMBaTK 6nAlWAHKY 3i CMaKo-
JIMKOM camMocCTiiHO? Ab6o AuBUTUCS,
AK ue pobunn gopocni? AK Le MoXHa
3pobuTn? AKUIA NPUCTPIN ANa UbOro
noTpi6HMN?

KoHcepBHUI HiX (Man. 123) — ue NpucT-
pin onAa BigKpvBaHHA MeTaneBuMx OaHOK.
Y Moro KOHCTPYKLUii, AK i B 6araTbox iHLIMX
npunagax, BUKOPUCTOBYIOTbCA  LUECTEpPHi
(3ybuacTi koneca).

LectepHi — ue Koneca 3 3ybuamu Ha
Kpaax. 3ybui 3'€qHylOTbCA OfHE 3 OJHUM.
3ybui opHiei wecTepHi nigxoaaTb Ao 3y6uis
iHWOT i NnepegatoTb Ta 36inbWyOTb NpUKNage-
Hy cuny. BinbyBaeTbca 3ybuacTa nepegaua.

3yb6uacta nepepgaya — MexaHiam abo
yacTuHa mexaHi3my. Y ii cknapi € sybuacri
Koneca, 3’eHaHi Mix co6olo. Ix BUKopucTo-
BYIOTb ANA 3MiHWN WBUAKOCTI N HanpAMKY
pPyxy (man. 124).

WecTepHi MOXyTb 6YTU Pi3HMX PO3MIpIB.
lWecTepHi MeHWoro po3mipy obepTaloTbCs
weunaLe, ane 3 MeHWnm sycunnam. LlectepHi
6inbworo po3mipy o6epTaloTbCA NOBINbHiLLe
i 3 6inbLwoto cunoto.

Man. 123. a — npuKnagy KOHCEPBHNX
HOiB; 6 — BNKOPWCTaHHA KOHCEPBHOIO
HOXa [J/151 BiAKPVIBaHHA MeTaneBoi 6aHKu

Man. 124. 3y6yacTta nepegava

OcobnuBicTb WeCTepeHb Yy TOMY, WO BOHU PyXalTbCA Y NPOTUNEKHUX
HanpAaMKax. OgHa WwecTepHA NOBEPTAETbCA NpPaBopyy (3a rOAUHHMKOBOIO
cTpinkoto). MpuKpinneHa Ao Hel wecTepHA NOBEPTAETLCA NiIBOPYY (NPOTU ro-
AVHHUKOBOI CTPIiNKM). Taknin pyx NOBTOPKETbCA HE3aNeXHO Bif TOro, CKiNbKK
LwecTepeHb NPUKpPINIeHo ogHa fo ofHoi. Lle nobpe ana 6araTbox maluvH, ge
HeobXiAHO 3MIHNTK HanNPAMOK, Wob MmexaHi3M npaLoBas.
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

Man. 125. Mpviknagn 3y6yactoi
nepepfayi B TeXHiLi

Man. 126. OcHoBHi Buan
3y6uacTyx nepeaay (UniHapUYHi,
PEenKoBi, KOHIYHi Ta YepB'AYHI)

128

3ybyacTy nepepauvy 3acTOCOBYIOTb Y KO-
pobui nepegay MalWvH i BepCTaTiB, roQNHHN-
Kax, Kapycenax Ta irpawkax. Pi3Hi sugn 3y6-
yacTol nepefaydi BUKOPUCTOBYIOTb Yy AOMKpPaTI
(man. 125).3a noro ONOMOrO0 BOAI MOXe 3a
notpebu NigHATM 6araTOTOHHWIA aBTOMOOiINb.

Jle6igKa — Lie oaVH NPOCTUIA MEXaHi3M.
BoHa cknapaeTbca 3 TATOBOro KaHata i kopow.
Neb6igKn Tex BUKOPUCTOBYIOTb CUCTEMY 3y6-
yacTux Konic pisHoro giametpa. Lle gae 3mo-
ry nepecysatu 1 MigiiMaTh 3HauYHi BaHTaxi,
JOKagaym He3HauyHUX 3yCcusb. ATpakuioHu
B MapKy po3Bar BUKOPUCTOBYIOTb BEUKI LIeC-
TepHi. 3aBAAKM LbOMY BOHU 0b6epTaloTbCA No
Kony (Hanpwuknag, koneco ornaay). Bennues-
Hi BiTPAHI Typ6iHM 3aCTOCOBYIOTb LUECTEPHI,
Wwob nepeTBOPUTU MOBINbHUIA PyX NonaTen
Ha WBWALWNA PYX ANA BUPOONEHHA eneKkTpu-
Ku. 3ybuacTy nepepayy BUKOPUCTOBYIOTb
y FTOAVHHMKaX, Wob obepTaTi XBUIMHHY 1 ro-
LAVIHHY CTPINKW.

3a3Buyain LWecTepHi 3axoBaHi Bcepeau-
Hi. Tomy iX He BUAHO. Ane AKLWo noguBuUTUCA
Ha KOHCEPBHUI HiX, TO MOXHa nobaunTn aBi
wecTepHi. [Mpy NOBOPOTI PyYKM OAHA 3 HUX
nepemiCTUTbCA y 3BOPOTHOMY HaMNPAMKY.

ICHye 4oTMPU OCHOBHMX TWUMW LlecTe-
peHb: UMNIHAPWYHI, PenKoBi, KOHiYHi Ta
yepB’AYHI (Mas. 126).

UunninapuuHi wecTepHi maloTb gBa Ko-
neca. BoHu po3TawoBaHi B OAHIN MAOLWMHI
(oci mapanenbHi). Y pelkoBUX LeCTepHAX
€ OfIHe KONeco Ta ofHa peliKa, NIoCKnin 3y6-
yacTun ctepxeHb. CTepXeHb MepeTBOpPIoE
obepTanbHUA PyX Ha NiHIMHUNA. Y KOHIYHUX
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§ 35. 3ybuacta nepepava

LIeCcTepPHAX ABa KoJieca 34inTbCa Nifg KyToM, 3MiHIOUYN HanpAMoK obep-
TaHHA (ocCi He NnapanenbHi). 3a NoTpPebu WBUAKICTb | C1a TAKOXK MOXKYTb OyTK
3MiHeHi. YepB'AuHi nepepayi MaloTb OAHY LWECTEPHIO N OAUH Ban 3 HaMoOTa-
HOI0 Ha HbOro pi3bboto. YepB'AYHI Nepeaayi 3MiHIOKTb HANPAMOK pyXy, a Ta-
KOX WBUAKICTb i cnny.

LWecTepHi — ue Koneca 3 3ybuamm Ha Kpasax. 3ybui 3'egHytoTbCA
OAWH 3 ogHMM. 3y6Ui OfHi€el WecTepHi nigxoaAaTb fo 3y6uiB iHWOI Ta ne-
pepatoTb i 30inblyloTb NpUKnageHy cuny. BinbyBaeTbca 3ybuacTa ne-
pepava.

Y mexaHi3max i3 3ybuacTo nepegavero cuna n pyx nepeparotbca
Bifl OfHI€T WecTepHi Ao iHWoi. Konn ogHa wecTtepHA ob6epTaEeTbCs, BOHA
PyXa€ 1 iHLWY LWeCTepHIo.

WecTepHi MOXyYTb 6yTY pi3HNX po3MipiB. LLiecTepHi MeHLwOro po3mi-
py obepTatoTbcA WweuaLle, ane 3 MeHWnm 3ycunnam. LLlectepHi 6inboro
po3mipy obepTatoTbCA MOBiNbHile, Ta 3 6inbwoto cunoto. OcobnuBicTb
LecTepeHb Y TOMY, O BOHW PyXaloTbCA Y MPOTUSIEXHMX HanpsAMKaXx.

ICHYe 4OTMPWU OCHOBHI TUNK WeCcTepeHb: LNNIHAPUYHI, PENKOBI,
KOHiUHi Ta yepB'AYHiI.

§ ‘P KOHCNEeRT yuHA
. ‘y‘ LecTepHi — Le Koneca 3 3ybuamu Ha Kpasx.

3yb6uacta nepefaya — MexaHi3m abo yacTUHa MexaHi3my. Y ii
cKknagi € 3ybuacTi koneca, 3'€fjHaHi Mix co60t0. Ix BUKOPUCTOBYIOTb
ANA 3MIHW WBUAKOCTI N HAaNpPAMKY pyXy.

danuTaHHa i 3aBaHHA

Aki BUgn nepepay Tobi Bigomi?

lnA yoro nNoTpibHi pi3Hi BUAK nepepayu?

Ha3Bu ocHOBHI enemeHTV 3ybyacToi nepenaui.

Y aknx npunagax i mexaHiamax 3acTOoCOBYIOTb 3y6yacTi nepe-
navi?

5. Ha3Bu ocHOBHI BUAaM 3ybuacTux nepepad. lNopisHANM ix.

pPwN o
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 36. Buau 3’'caHaHb. Hepyxomi 3'cAHAHHA

» Po33upHUCb. Ha3Bn npeameTu, AKi ckna-

YactnHn npegmeTis, geTani mexaHi3amiB

JaloTbCA 3 KiNbKOX YacTuH (geTtanen). Ak
BOHUW YTPUMYIOTbCA Linumn?

v l 3'€HYIOTbCA PI3HOMAHITHUMU KPiNAeHHAMN:

Bif, UBAXiB, rBUHTIB i OONTIB OO 3WIMBaHHS,

HepyXomi pyxomi

CKNEIBaHHA, CMalBaHHA Ta 3BaplOBaHHA.
. OcobnmBoO CKNagHUMK € KpinaeHHA aeTanen

[
!

L MAaLUWH i MeXaHi3MiB.

PO3'EMHI HepOo3'eMHiI byab-aka malumHa — ue cknagHun npu-

Man. 127. Tunu 3’egHaHHA geTanemn

130

CTpin. BiH cknagaeTbcA 3 petanenm i mexa-
Hi3miB. [leTani, 3anexHo Big KOHCTPYKLUii Ta
NPU3HaYeHHA MaLLWHK, CKpineHi Mixk cob6oto
pi3HMMK cnocobamu. OfHi geTani 3'€4HY0Tb MiLUHO, Ha3aBXAaK. IHWi — Tak,
wo6 ix MoxHa 6yno po3ibpaTtu Ta cknacTu 3HOBY. A TpeTi — W06 BOHM MO

BiIbHO pPyXaTWUCb OfHa BiAHOCHO OJHOI.
3’egHaHHA paeTanenm — ue BMA 3B'A3KY MK AeTanAMMN Y MexaHi3max Ta ix-

HiX YacTUHax. MoXyTb 6yTU PyXOMMMM 11 HEPYXOMUMU, PO3'EMHUMMU N He-
po3’emHumn (masn. 127).

Hepyxomunm BBaX<a€TbcA 3'€qHaHHA, B AKOMY ABi AeTani cKpinneHi cra-
TNUYHO (HEpPYXOMO) oAHa A0 OAHOI. BOHM MOXYTb nepemillyBaTnca y inomy
MeXxaHi3Mi. lNpoTe mixk c060t0 BOHU CKPineHi MiLLHO 1 He pyXatoTbCA.

Hepyxomi 3'egHaHHA feTanen MawwmnH HeobXigHi ANnA CNpOLWeHHA BUrOTOB-
NEeHHA i CKNagaHHA MallUH, 3a6e3neYeHHs PEMOHTY, BiGHOBNEHHA N 3aMiHM
AeTanemn, onAa TPAHCNOPTYBaHHA MALLVH Ta IX eN1leMeHTIB, MOHTaxKy, YCTaHOBKN
TOLWO.

Hepyxomi 3’egHaHHA MOXYTb 6y TV po3'eMHMN (PO36ipHUMU) | HEPO3'eEM-
HUMM (HepO36ipHUMK).

Po3’emHuMN HasmBaloTb 3'€QHaHHA, AKi MOXHa HeOQHOPA30BO PO3-
6upaTtn i 3HOBY 36MpaTn 6e3 pyiHyBaHHA abo YLWIKOAXKeHHA 3'€AHYBaHNX
enemeHTiB. [lo Taknx 3'€qHaHb HaneXaTtb: Pi3bOOBI, LWWNOHKOBI, WTUHTOBI Ta
wniyboBi (3ybyacTi).
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§36.Bugn 3'egHaHb. Hepyxomi 3'€qHaHHsA

Man. 128. Buau pi3bb6oBux 3'€gHaHb: @ — 60NTOBE; 6 — rBUHTOBE; 8 — LUMUIbKOBE

Po3’eMHi 3'€qHaHHA, SK NpaBuno, pob-
NATb 3a gornomorol 6onTiB 3 rankamm abo
rBUHTIB. Taki 3’€AHaHHA Ha3MBalOTb Pi3bbo-
BUMM (man. 128).

HeTtani yacTto KpinaAaTb 3a [ONOMOrowo
WNOHKN. Take 3'€AHaHHA Ha3MBAETbCA LUMOH-
KoBuUM (Man. 129).

LnoHka — peTanb, AKY BCTAHOB/IOIOTb
y nasax ABOX AOTUYHMX AeTanen. BoHa nepe-
LKOAXKA€E NOBOPOTY UM 3CyBY LiUX geTanen.

WrtndToBe 3’egHaHHA (Masn. 130, 6) no-
wupeHe B MawuHobyayBaHHi. Moro 3ain-
CHIOIOTb 33 IONOMOrOl0 A0AATKOBOI geTani —
wTtundra (man. 130, 8).

€ 1 iHWi TMnNn po3’eMHnx 3'egHaHb. LKi-
BU, 3ybuacTi Koneca Ta iHWi obepToBi Aetani
3'€HyI0Tb 3 BasIOM 32 JONOMOrOI0 BUCTYMIB.
Buctynu € Ha ofHin i3 geTanen, AKa BXoaUTb
y nasu iHwor AeTani. Taki BUCTYNY Ha3nBaoTb-
cA witamn. A 3'€IHaHHA — WAILbOBUM.

LUniyuboBe 3'egHaHHA (Man. 130, a) iHoAi
Ja€ 3Mory nepemiwyBaTn obepToBi Aetani
y3[40BX OCi Bany. Y LbOMy pasi NOro Ha3uBa-
0Tb PYyXOMUM 3'€IHAHHAM.

3ybuacTe Koneco

WwTndT

Ban

O

Man. 130. 3'egHaHHA:
a — wniyboBe; 6 — WTNHTOBE;
8 — WTnoT
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

Man. 131. 3aknenkoBe Man. 132. Bugn Hepo3'eMHINX 3'€4HaHb:
3'€eHaHHA a — 3aKNEenKoBe; 6 — 3BapHe; 8 — KJlelose

132

Hepo3’eMHMMM Ha3MBalOTb TakKi 3'€HaHHA, PO30MpPaHHA AKMX HEMOXK-
nunse 6e3 pyinHyBaHHA 3'€AHaHNX eNleMeHTIB. [JO H/X HaneXkaTb: 3aKNenKosi,
3BapHi, KNenosi 3'egHaHHA (Ma. 132).

3aknenkoBe 3’€AHaHHA — Lie Hepo3'eMHe 3'€gHaHHA AeTanen 3a Jono-
MOTOI0 3aKnenok (masn. 131).

34aBHa 3aKknenKky BCTaHOB/OBANN BPYYHY. 3ani3HMI CTepXXeHb 3aKnaga-
NV B OTBOPM 1 PO3NAIOLLYBaNM MOro MosioTKoM. CbOrofHi 3aknenyBaHHA Bif-
6yBa€eTbCA aBTOMaTUYHO.

3BapHMMM Ha3MBaloTb 3'€4HaHHA, YTBOPEHI 3a 4OMOMOrol 3BapioBaHHA
creyianbHMM anapaTom.

KnenoBe 3’egHaHHA — Hepo3'eMHe 3'€HaHHA AeTanen MalwuH, 6ygi-
BENIbHUX KOHCTPYKLUil, MebniB, BUp06iB Nerkoi npoMmncioBocTi. BUKOHy0Tb 3a
LOMOMOrOI0 KNnelo.

ad

3’eqHaHHA peTanen — ue BUA 3B'A3KY MiXK AeTanAamMm y MexaHiamax
Ta IX YacTUHaxX. 3'€4HaHHA MOXYTb 6y T pyXOMMUMMU 11 HepyXxoMumu. Py-
XOMi 3'€AHaHHA JONYyCKaloTb HEOOXIAHWI pyX 3'€fHYBaHMX aeTanen. He-
pyXxoMmi 3'€fqHaHHA geTanen NoginATb Ha ABi OCHOBHI rpynn: po3’€MHi
N Hepo3'eMHi. Po3'emHi 3’eqHaHHA NepeabayatoTb po3brpaHHA i NoB-
TOpHe 36UpaHHA 3'eHYBaHNX AeTanei. Hepo3'eMHi 3'eqHaHHA po3ibpa-
T 6€3 X NOLWKOAKEHHSI HEMOXKJTNBO.
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§36.Bngn 3'egHaHb. Hepyxomi 3'egHaHHA

Big npmn3HaueHHA MexaHi3Mmy, fleTanel 3anexuTb BUbip Buay 3'ea-
HaHHA. TakoX BiH 3aneXuTb Bif MaTtepiany, 3 AKOro BUrOTOBMEHI fe-
Tani, abo Bif YMOB BMKOPUCTaHHA MeXaHi3mMy 4y MawuHu. MoTpibHo
3BaXaT M Ha HeoOXigHICTb TPAHCMOPTYBAHHA i PEMOHTY, YacToTy
06cnyroByBaHHA Ta NiATPUMKY B HaneXHOMy CTaHi AeTanen i BCboro
MexaHi3my.

‘F KoHCNEeKT yuHsa

—

Hepyxomunm BBaxa€TbcCA 3'€4HaHHA, Y AKOMY ABi geTani ckpin-
NeHi CTaTNYHO (Hepyxomo) oHa WOo[O0 OAHOI.

Po3’eMHMMN Ha3uBaloTb 3'€HaHHA, AKIi MOXHa HEOAHOPA30BO
po36bupaTn 11 3HOBY 361paTh 6e3 pyiHyBaHHA abo yWwKoaKeHb 3'ea-
HYBaHWX efleMeHTiB.

Hepo3’eMHMMM Ha3MBalOTb TaKi 3'€lHaHHA, PO36UpPaHHA AKMX
HeMoX/vBe 6e3 pyHyBaHHA 3'€AHYBaHNX €IEeMEHTIB.

LnoHka — geTanb, AKY BCTaHOBMIOKTb Y Na3ax ABOX AOTUYHUX
petanen. BoHa nepelukog»ae NnoBOPOTY UM 3CyBY LiMX AeTanen.

3aknenkoBe 3'€AHaHHA — L Hepo3'eMHe 3’€eqHaHHA JeTanemn
3a JONOMOrOI0 3aKJIenoK.

3BapHMMN Ha3MBalOTb 3'€AHaHHA, YTBOPEHI 3a JONOMOroo 3Ba-
PIOBaHHA crieyianbHNUM anapaToMm.

KnenoBe 3’egHaHHA — Hepo3'eMHe 3’€AHaHHA AeTanen MalluH,
6yaniBenbHMX KOHCTPYKLiN, Mebnis, BMPOOIB Nerkoi NpoMmnciioBocTi.
BuKoHy0Tb 32 4ONOMOrOI0 Kiielo.

danuTaHHa i 3aBAaHHAa

1. Lo Ha3mBaloTb 3'€gHaHHAM aeTanein?

2. Yu BMKOHYBaB / BUKOHYBana T KONUCb 3'€AHaHHA AeTanen?
Ak came?

3. flke 3'egHAHHSA HAa3MBAETbCA PO3'EMHUM, @ AKE — HEPO3'EMHUM?

4. Haeeaw npuKknaam piabboBoro 3'€gHaHHs.

5. HaBegu npuknagn mawmH abo mexaHi3aMiB 3 HEPO3'EMHUM
3’€HaHHAM.

6. Aki € mawnHM abo MexaHi3mun 3 Po3’eMHUM 3'€HAHHAM?
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 31. Pyxomi 3'cAHAHHA

Man. 133. Pyxome 3’€HaHHA
JeTanen HoXNLUb Ta LMPKyna

Man. 134. 3y6yacTta nepegaya
(MpAmMa, KOHiYHa, YepB’'AYHA, penKkoBa)

» Tpwuragan, Aki 3'egHaHHA AeTanen Ha3nga-

I0Tb Hepyxomummn. Hasegu npuknagu.

3'epqHaHHA peTanen, nNpu AKOMY BOHU
pyxaloTbCcA OAHa BiAHOCHO iHLWOI, Ha3nBa-
I0Tb PyXOMUMMW.

Hanpuknag, pyxome 3’€QHaHHA y HOXW-
uAax i unpkyni (masn. 133).

[lo pyxomunx 3’€fHaHb HaneaTb rBUHTMH,
WapHipW, NigWwnnHUKKY, 3ybyacta nepepaya,
BiCb Ta iHLe.

Mpo pedAki pyxomi 3'egHaHHA (3ybuacTa
nepepava, Bicb) TV BXke 3HaewW (Mas. 134).

3ybuacTy nepepgauy BMKOPUCTOBYIOTb He
TiNbKM AK caMOCTilHe 3'€aHaHHA. TakoX ii 3a-
CTOCOBYIOTb Y Pi3HOMAHITHUX KOMOiHaUifX,
YTBOPIOIOYM CKNAAHI MexaHi3mu (man. 135).

Taki npucTpoi € y aBTOMOGINAX, enekTpuy-
HUX OBWUryHax, BITpOBUX TypbiHax Ta iHLWMX
MexaHi3amMax Ons 3MiHM WBMAKOCTI abo Ha-
NPAMKY pyxy AeTanem.

BMHTOBE 3’€AHAHHA — L€ NO€AHAHHA
XOA0BOro (PyXxomMoro) rBuMHTa 1M ramku, wWwo
nepeTBOPIOE HaNpAm pyxy (ma. 136).

Man. 135. [NloeagHaHHA KinbKox nepegay
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§ 37.Pyxomi 3'egHaHHA

% L:"
/|
é ‘-
Man. 136. [BuHTOBE Man. 137. lMpuknagn
3'eHaHHA LapHipis

LWapHipn — pyxome 3’€eAHaHHA YacTNH. BOHO 3a6e3neuye ix o6epTaHHA
HaBKOJ10 3arajibHoi OCi. 3 TaTUHCbKOI Lie C/IOBO NMepeKkNafaETbCsa AK ABEPHA
netnA. 3aBAAKM LWAPHIPY ronaalTbCa ronfanku, pyxalTbCa enemMmeHTn npe-
CiB, KpaHiB, HaBaHTa)KyBaJIbHi CTPINU ANA BaHTaXHUX aBTOMO6iniB abo 3ani3-
HWYHWX BaroHiB ToLo (masn. 137).

NigwunHUKN — Ue npocTui mexaHiam. BiH 3abe3neuye obepTanbHUN
pyx Banis i Konic. IHWKMKN cnoBamu, NIJWNNHUKK — Le efeMeHTu, AKi gono-
MaratoTb 06’ekTam obepTtatnca. BoHn nigTpumytoTb Ban, AKUIA obepTaeTbca
ycepeaunHi MexaHiamy, pobnatb obepTaHHA GinbL NAaBHUM.

MigwunnHKN po3pisHATb 3a GOpPMOIo, MaTepianiom, NpUHUKUNOM gii. Bu-
AinATb NiIAWNNHUKN KOB3aHHA, POTMKONIAWNMHUKA N KyNIbKOBI NiAWWAHUKN
(man. 138).

Man. 138. lMigwvnHuKkn
(MigWUNHMKN KOB3aHHA, PONUKOMIZWMMHUKA N KYSTbKOBI MifLWMMHNKMN)
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Po3ain 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

1. [letani gnAa cTBOpeHHA
pyLWwinHoi cnnun
(reHepaTOpW,
TypboKkomnpecopw).

2. [leTani KepMoOBOro
ynpaBniHHA (KepMOBI
MeXaHi3Mu, Hacocn).

3. etani ana nepegayvi
PYLWiMHOI cnnun (TpaHCMicil,
andepeHuianu).

4. [letani pnAa BOAiHHA
aBTOMOGinsA (Koneca,
nigBicka).

Man. 139. OCHOBHi MicLiA 3aCTOCYBaHHA NiALUMMHWKIB y aBTOMObini

MigWnNHMKN BUKOPUCTOBYIOTb Y aBTOMOOINAX, NiTakaX, eNnekTPUYHKX re-
HepaTopax Towo. HaBiTb y NOBGYTOBII TEXHILi, AKOK M/ KOPUCTYEMOCA LWoaHA!
Hanpwvknag, y XonogunbHWKY, NMNOCOCOBI Ta KOHANLIOHEPI.

Po3rnAHbMO BUKOPUCTaHHA NigWUNHUKIB Y aBTOMObINi (Masn. 139).

Yci ui nigwmnnHuKn gyxe Baknmei. Ycboro ix 6nnsbko 100! Ak6n He 6yno
NigWMNHKKIB, TO obepTaHHA feTanen ctano 6 rpybum. Togi aBTomob6inb cno-
X1BaB OV BENUKY KinbKiCTb eHepril.

el
NigwnnHUKN — ue npocTi mexaHiamu. BoHn 3abe3neuyiotb 06ep-
TaSlbHUN PYX.
Bruaw 3'egHaHHA feTanen MalviH i MexaHi3miB MOXyTb 6yTn Hepy-
XOMMMMW Ta PYXOMUMMWN.
[lo pyxomux BMAiB 3'€gHaHHA HanexaTb FBUHTW, WApPHipwW, nig-
LIMMHKKK, 3y6yacTa nepegaya, Bicb Ta iHLIe.

% ﬁ’l HoHCNeRT yuHAa
—J 3’eAHaHHA geTanemn, Npy AKOMY BOHU PyXaloTbCA O4Ha BiAHOCHO
iHLOI, HA3NBATbCA PYXOMUMMN.
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§ 37.Pyxomi 3'egHaHHA

a KoHCneRT yuHa
R H MBnHTOBE 3’€AHAaHHA — Ue NOEAHAHHA XOAOBOro (pyxomoro)
FBUHTa N raku, WO NepeTBOPIOE HaMPAM PyXy.
WapHipn — pyxome 3’€eAHaHHA 4acTuH. BoHO 3abe3neuye ix
o6epTaHHA HAaBKOJIO 3arasibHOI OCi.
MigwvnHUKN — uUe NpocTi MexaHi3mn. BoHn 3abe3neuyioTb
obepTanbHUA pyX.

JanuTaHHAa i 3aBAaHHA

Ana yoro 3'egHytoTb aetani?

AKi cnocobw 3'€gHaHHSA aeTanen TM 3Haew?

flke 3'eAHAHHA Ha3MBalOTb PyXoMnm?

Y AKUX NPUCTPOAX BUKOPUCTOBYIOTb FBUHTOBE 3'€AHAHHA?
Haseaw npuknagm WapHipiB y MexaHiamax.

AnAa AKX yinen BUKOPUCTOBYIOTb NiALIMIHUKNA?

OV hWwWN=

llikaBi thakTH

Mepwi pi3bboBi 3’egHaHHA icHyBann we B CepeAHboOBiYYi. 3BU-
yalHo X, Lie byna fy»ke NpocTa KOHCTPYKLis. [i BUroToBAANN BPYUHY.
Ha meTanesy umniHApWYHY feTanb HAMOTYBANI MOTY3KY, MO KOHTY-
py AKOI Hapi3yBanu 3arnubneHHs. Lle 6yno npumitneBHe pi3bboBse
3’eAHaHHA. Pi3bba Oyna HeJoOCKOHaNoW, TOMy KpiniaeHHA 6yno He
MiLUHUM. BurotoBnsanm 60nT1 Ta rankm py4yHuMm cnocobom Lie JoCuTb
TpyBanum Yac. AX noku B cepeaunHi XVI cTonitTTa He BUHAWLLNW TO-
KapHWI CTaHOK. EANHI X CTaHAaApTWU Pi3bbu (OiameTp, KPoK, pisbbo-
BUI NPodifib) 6yNo NPUNHATO NuLe B cepeaunHi XX cToniTTa. Ix BUKO-
PUCTOBYIOTb O CbOTOAHI.

T Ll -
R R 1 (IR TRERT
-'M il 456789 10

Man. 140. lMprknaam cTapoBrHHKX 60ONTIB
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Po3ain 2 EnemeHTapHi BiIOMOCTi 3 MexaHiku

MNpo wo Tn gisHascA / gisHanaca y po3gini
(EmeMeHTapHi BigoOMoOCTi 3 MeXaHikum

Baxnumee micue y XWUTTi N0ANHW Ta iCHYBaHHI uinoro BcecBiTy 3anmace
pyx. Pyx — ue 3miHa nonoxeHHA abo nepemiweHHA 06’'ekTa 3 0gHOrO MicuA
Ha iHwWe. Pyxy BUBYaE Takui po3ain ¢i3vkn Ak mexaHika. Pyx moxe 6yt no-
CTynanbHUM, KONNBaNbHUM Ta 06epTanbHUM.

Ym uikaBo TObOI, HAaCKINbKK WBUAKO TV i3aMW Ha Benocuneni? Lle moXxHa
obuncnuTn. [N BU3HaUYeHHA WBNAKOCTI Tina NOTPI6HO BiACTaHb NOAINNTY Ha
yac. lBupaKicTb — Ue oanHULA BMMipY. BoHa nokasye, AKy BigcTaHb 06’eKT
NnoJoNa€e 3a NeBHUIM NPOMIXKOK Yacy. OgnHuueto WeuaKocTi y ¢ismui € meTp
3a ceKyHAy (no3HavaeTbcA mM/c). Y XUTTi yacTilwe BUKOPUCTOBYIOTb MO3HaYeH-
HA KinoMeTp 3a roguny (Kkm/rog).

CepepHAa wBMAKictb — uUe ¢isnyHa BennuymHa. BoHa fopiBHIOE BigHO-
LWEHHIO BifCTaHi 1O Yacy, 3a AKUI Lo BiAgcTaHb nporigeHo. LLlo6 3miHnTK cBOtO
WBNAKICTb ab0 WBMAKICTb PyXy iHWMUX Tin Yym 06’eKTiB, Tpeba foKNacTu cuny.
Cuna — mipa B3aemogii Tin i npnumnHa 3miHun ix dopmum abo wemnakocTi. Le ¢i-
3MYHa BeNnnYMHa. BumiptoloTb cnny B 0AMHMUAX, AKI HAa3MBaOTbCA HbIOTOHA-
Mn.

OOviH HbIOTOH — Le cuna, HeobxigHa AnA 3MiHW WBUAKOCTI Tina Macoto
1 kr Ha 1 m/c. lNo3HayaeTbCA BenuKoto nitepoto H.

Hesaki cunu pitoTb Ha Tino 6e3nocepeaHbo. BOHM Ha3MBalOTbCA KOHTAKT-
HUMM cunamum. Lle m'a3oBa cnna, mexaHiyHa cuna, cuna TepTA.

[HWi cnnm gitoTb Yepes NpocTip 6€3 NPAMOro KOHTaKTy 3 TinoM. BoHU Ha-
3MBalOTbCA 6e3KOHTaKTHUMM cunamu. Lle cvna rpasiTtauii, enekTpocTtaTnyHa
CWNa, MarHiTHa cmna.

3[aTHICTb Tina YMHUTK onip 3MiHi pyxy abo CTaHOBI CMOKOK Ha3nBaloTb
iHepui€lo.

MoABy iHepuii NOACHIOE Nepwmnin 3akoH pyxy HbloTOHa: 06’€KT y CTaHi
cnokoto (a6o pyxy) 6yae npoaoBKyBaTu nepebyBaTi y TOMY X CTaHi, AKLO
Ha HbOro He fi€ 30BHIWHA cuna. Lle 03Haya€: AKWO Ha TiNo He BMIMBAKOTb
iHWi Tina, To BOHO 11 fani 6yge y cTaHi cnokoto abo pyxaTuMeTbCA 3 NOCTIMHOK
WBUAKICTIO.

AKWo ABi NoBepxHi NnepebyBatoTb Y KOHTAKTi O4HA 3 OAHOI0, MiX HAMW BU-
HUKa€ cnna TepTa. BoHa ynoBinbHI0E ab0 3ynuHAE pyx MiXK ABOMa [OTUYHU-
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lMpo wo T pisHaecaA / gisHanaca y po3aini «kEnemeHTapHi BifoMOCTi 3 MexaHiKn»

MU noBepxHAMU. TepTa BifOYyBa€eTbCA Mi>K peYoBMHAMUN Yy OyAb-AKOMY CTaHi.
BoHo 6yBa€ mix pignHamu, razamu i tBepgumm Tinamu. Cruna TepTa 3aBXAW Ai€
Yy HaNpPAMKY, NPOTUIEXHOMY 1O PYXY.

Jeaki peuoBNHN BUKNMKaloTb Ginble TepTa, HiX iHWi. LLlopcTki noBepx-
Hi BUKNMKatoTb Oinblie TepTa, HiXK rnaaki. [lig yac TepTa yTBOPIOETLCA Tenno.
Cwnna TepTa MoXe 6yTU AK KOPUCHOI, TaK i LWKIAINBOLO.

Maca Tina 1 Bara Tifnia — ue pi3Hi ogUHNLI BEANYUHWN.

Maca — ue mipa TOro, CKinbKu B Tini pe4oBNHU (MONeKy”, aTOMiIB).

Bara — ue cuna, 3 AKOO TiNO NPUTATYETbLCA [0 3eMi.

Yci Tina 3 NeBHOIO CMNOK0 TUCHYTb Ha MOBEPXHI0 ab0o Ha iHwWi Tina. Tuck —
ue Mipa cunu, Wwo Ai€ Ha 3agaHy noLly NoBepxHi.

Cratmka — ue po3gin mexaHiku. BoHa BMBYaE cuiun, AKi giloTb Ha Tina
y CTaHi COKOI B YMOBax pPiBHOBaru.

Y TexHiui 060B'A3KOBO NOTPIOHO fOTPMMYBATUCA piBHOBArn. A Ansa uboro
noTpibHO BpaxoByBaTy LIeHTP Barv Tina. LleHTp Barvu — ue Te, Wo yTpumye yce
B piBHOBa3i Ta He fa€ Tiny Bnactu. [ina o6’eKkTa piBHOMIpHOT GOpMU, TaKOro AK
Kyna abo niHinka, ueHTp Baru Oyae y cepeauHi Tina.

Lo Huxuye nepebyBac€ LLeHTp Baru Tina, TO Nerwe yTpumyBaTu piBHOBary.

[na 36inbweHHA cunn dii Ha NeBHi 06'€KTY BUKOPUCTOBYIOTb MPOCTi Mexa-
Hi3MK. BOHN Ha3mBalTbCA BaXkenamu.

Baxinb — »opCTKniA cTepKeHb. BiH Mae TouKy onopu Ta nneve (abo nneui)
cunn.

3aBAAKM TOULi ONOPU BaXiflb CTBOPIOE BENNKY CANY AA NiANOMY BaHTa-
Xy. Y po6oTi Ba)keniB 3HaYEHHSA Ma€ He NuLLe BeMUYMHa Cunu, a n micye ii npu-
KnagaHHA. € WicTb TUNIB NPOCTUX MeXaHi3MiB: BaXinb, 6510KN (WKiBK), Noxu-
Nna NNoLwunHa, KNnH, FBUHT, KONeco 1 Bicb. [1poCTi MexaHi3mu 3MiHIOTb Cnny
abo HaNPAMOK CUNK, HaNPUKNag, WTOBXalOTb abo TArHY Tb.

[na nepepnaBaHHA eHepril Bi4 ABWIYHA 0O MeXaHi3My BUKOPUCTOBYIOTb
MexaHiYHi nepepayi. AK npaBnoO, N Yac LbOro 3MIHIOETbLCA XapaKTep pyxy:
HanpAMOK, C1Ma, MOMEHTU 11 LWBNAKOCTI. PO3pi3HAIOTL 3y6uacTy, nacoBy, naH-
LIOroBy Ta iHWIi BUAW nepepau.

JeTtani MawnH i mexaHi3miB 3'€fHYIOTb MiX cO6010 pi3HMMK cnocobamu.
Pyxome 3’egHaHHA — Ue 3'€qHaHHA feTanen, Npyu AKOMY BOHU PyXaloTbCA
OofiHa BiAHOCHO iHWOI. Hepyxome 3’egHaHHA — e 3'€JHaHHA, Y AKOMY iBi fie-
Tani CKpinneHi cTaTMyHo (Hepyxomo).
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NiparkTUuHi pobotH MpakTnyHa pobota No1

NMpakTHuni poboTHn

MpakTuuna pobora Noi

Tema. Bn3aHaueHHA Baru Tina 3a 4OMNOMOro AHaMoMeTpa.
MeTa: HaBUMTKCA 3@ JONOMOroOI0 HaMOMeTpa BUMIpPIOBaTK Bary Tina ta
obuncnoBaTy NOro mMacy.

TeopeTunuHi BigomocTi

Cuna — ue Mmipa B3aemogii Tin, abo aia ogHoro Tina Ha iHwe. Cuna BUMI-
POETLCA Y HbloTOHax (H). MNpunag ana BMMIipOBaHHA CUNW Ha3MBalOTb ANHA-
momeTpom. OCHOBHa YacTMHa LbOro npunagy — npyuHa. [i po3taryBaHHs
NoKasye cuny, 3 AKOIO TiNo NpUTAryeTbca Ao 3emni. [itoum Ha NPy>XKMHY 3 Hane-
pen Bi4OMOIO C1JI010, MOXKHA BUrOTOBUTU LWKaNy AuHamomeTpa. Bigomo, wo Ha
TArapeub macoto 100 r gie cuna TaxiHHA 1 H.

Cuna TaxiHHa (F) — ue cuna, 3 AKoto 3emnaA npuTarye fo cebe Tina. BoHa
npAmo nponopuinHa maci (m):F=m-g, neg=9,8 H/kr.

Bara Tina (P) — ue cuna, 3 AKOIO TiNO fi€ Ha ropn3oHTanbHy onopy. To6To
3 TaKOI CUJI010 BOHO NPUTAryeTbCA A0 3emMni. Bara Tina gopiBHIOE cuni TAXIH-
HA, WO Ai€ Ha ue Tino.

Macy Tina moxHa BUMIpATK 3BaxyBaHHAM. Cuna TaxiHHA F i Bara Tina P
yncenbHo piBHi (P =F). OTxxe, P=m - g. A maca m =P : g. To670, W06 3HanTK
macy Tina m, notpiéHo Bary P noginutn Ha g, ae g = 9,8 H/Kr.

3aBAaHHA

1. BumipAaTn 3a gonomorow AvHaMoMeTpa Bary 3anpornoHOBAaHOro Tina
(KynbKa 3 nnactuiny).

2. BumipsBwun Bary Tina, o64ymncnmTi Noro macy.

3. 3anoBHMTK Tabnnu. O6UMCNINTM Macy KynbKu 3 MNACTUMIHY.

BuKoOHYI NpakTM4YHy po60Ty pa3om i3 yuntenem / yuntenbkoio!

O6nagHaHHA: JHaMOMETp, WTaTuB, Habip Tarapuis (5 wTtyk no 10 1), Kynb-
Ka 3 NnacTuniHy HeBiJOMOI Macu.

Migrotyi Tabnuuto ana 3anmcy pesynbTaTiB BUMipIOBaHb.
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TabnuuAa moxke MaTy TakKUin BUMNAA:

N2 | HailimeHyBaHHA Bara Maca
3/n Tin Tina, H | Tina, k2
KynbKa 3 nnactuniny

Ta6n. 1. BumiptoBaHHs Baru Tina

"‘1& BMKOHail AOCAIA (BUMIDIOBAHHA BATW Tinay

IHCTPYKLUiA ANA BUKOHAHHA pocnigy

3aKknen wkKany AMHaMoOMeTpa CMYXKOI nanepy. 3pobu No3Hauky nep-
BICHOrO NOMOXKEHHA NOoKaXuunKa (6e3 Tarapus).

[lo rauka guHamomeTpa niggicb 1 TArapewub macoto 10 r. 3pobum No3HauKy
Ha naneposin WwKani.

MpaBo anst 6e3onnaTHOro po3milleHHs NiapyYHKUKa B Mepexi IHTepHeT mae

MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua




NpakTHYHI poGoTH MpakTnyHa pobota No1

@ MoBTOpWK 3 N'ATbMa TArapLAMMN.

[lo rauka guHamomeTpa niasicb Tino HeBigoMol macu. Bumipan cuny Ta-
>KiHHSA, AKa Ha HbOTO €.

Tak T oTpumas/oTpumana cuiy, 3 AKOI TiNo (Kynbka 3 nNnacTuniHy)
NPUTArYETbCA 4O 3eMfi.
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» KopucTyrouncb pesynbTaTamun BUMipOBaHHA, 06uncan macy Tina.
» PesynbTaTy BUMipIOBaHb i 06uMcneHb 3anuwm B Tabnuuto.
» [lpu 6axkaHHi gocnia MoXKHa NOBTOPUTU 3 iHLLIMMW Tinamu.

MpoaHanisyn pe3ynbtati gocnigy i 3pobu BigNoBiAHI BUCHOBKM:
> Wo BUMiptoBaB / BUMipIOBana;
P AKMM Npunagom;
P B AKX OAMHULAX BUMIPIOBaHHSA.

danuTaHHa 1 3aBAaHHA

Maca Ta Bara — ue pi3Hi NOHATTA?

LLlo o3Hauae maca Tina?

Y AKX 0 ANHNLAX BUMIPIOETLCA Maca? AKuMM npunagom?

LLlo o3Hayae Bara Tina?

Y AKNX OQMHNLAX BUMIPIOETLCA Bara? AKMM npunagom?

AK MOXHa [i3HaTnCA Macy Tina, KOPUCTYIOUNCb AVMHAMOMETPOM?

oOounhwWNS=

§ U‘J KoHCneKkT yuHAa

MpakTnyHa po6oTa N2 1
Tema. Bu3sHaueHHA Baru Tina 3a gONOMOrot AnHaMomeTpa.
MeTta: HaBUMTMCA 3a [JOMOMOrol AMHAMOMETpa BUMIpKOBATU
Bary Tina ta o64ncnoBaTy NOro macy.

N2 | HanmeHyBaHHA Bara Maca
3/n Tin Tina, H | Tina, ke

KynbKa 3 nnactuiny

O6uncneHHA macu Tina 3a popmynorom=P:g.
BucHoBKuK:
1. HaBumBCA / HaBuYMnaca BU3Ha4yaT Macy Tina 3a JONOMOroto

2. 1na obuncneHHA macy Tina KOpWUCTyBaBCA / KOpUCTyBanaca
dopmynoto: __
CnoBa ana posifok: guHamomeTpa; m=P:g.
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MpakTnuHa poboTa N2 2

MpakTHuHa po6oTa Ne 2

Tema. OpeprkaHHA KNCHIO.
Merta: o3HaloMUTUCA 3i CNOCOOOM OfilepKaHHA KMUCHIO B NTabOpaTOpPHUX
YMOBax, MOBTOPUTU 1 3aKPIiNUTN 3HAHHA NPO BNAaCTUBOCTI KACHIO.

TeopeTunuHi BigomocTi
Kncenb (O,) — ue nposopuii ras. BiH He mMae 3amnaxy. KuceHb He ropurtb.
MpoTte BiH MiaTPMMYEe ropiHHA. B3aemogie 3 6aratbma peuyoBMHamu. KnceHb
NOTPIGHUIN ANA AUXaHHA NIOAMHW | TBapUH. Y NPUPOAI NOro yTBOPIOKTb 3eMeHi
pocnvHmM y npoueci potocnHTesy. MoXXHa oTpumaT B 1abopaTopHMX YMOBaX.

3aBOaHHA

1. 3a AJONOMOrOI0 HarpiBaHHA NepMaHraHaTty Kasnito OTPMMaTu KUCEHb.

2. OnuncaTy 30BHILLHIN BUTNAL KUCHIO.

3. [MepeBipnTN MOXKNBICTb FOPIHHA Y KWUCHI.

BuKOHYI NpakTM4YHy po60Ty pa3om i3 yuntenem / yuntenbkoio!

O6napgHaHHA: NabopPaTOPHUI LUTATMB, ra30BiABIAHA TPYOOUKa, HarpiBasb-
HUI Npunag (cnupTiBka), CipHUKK, NpobipKa, CKNAHKA 3 KpULLKO AnA 36u-
PaHHA KUCHIO, AOBra CKinka, lonatoyka, nepmMaHraHaT Kanito (MapraHuiBka).

f‘_’é ::;:::::n::c:m:m 3 nepmaHraHaty RKaniiwon

IHCTPYKLiA ANA BUKOHAHHA aocnigy

Cknagun npvnag. 3akpuin NpobipKy KOPKOM 3 ra3oBifBigHO TPYyOKOI0.
3akpinu npobipKy ropn3oHTanbHO Ha TakKil BUCOTI, o6 KiHeLb ra3oBia-
BiAHOI TPYyOKM OyB AKHaN6NMXKUe [0 AHa NPobGipKK.
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Mporpin cnoyaTky BCo NPobipKy cnupTiBKOto. [1OTiM 2 XBUNMHW Harpi-
Ba HM3 NPoObipKM 3 MapraHLiBKOIO.
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MpakTHuHi poboTH MpakTnyHa poboTa Ne 2

MpoaHani3yn pesynbTati 4ocniay i 3pobu BigNoBiAHI BUCHOBKN:
» wo pobue/ pobuna;
P 3a JONOMOroto IKOro obnagHaHHs;
P 3anuwm pesynbTati 4OCNiAiB.

danuTaHHa i3aBAaHHAa

1. AKKMCeHb YTBOPIOETLCA Yy NpMpoai?

2. Yum MOXHa ofep»aTu KMCeHb y nabopaTopii?

3. [le moxHa BMKOPMCTOBYBATM NabopaTopHi cnocobu opepkaHHsA
KNCHIO?

4, 3 AKMX PEYOBMH MOXHa ofepaTh KUCEHb?

5. Ha3BM OCHOBHI BMACTUBOCTi KNCHIO.

6. fIK nepeKkoHaTUCA, WO ofepKaHUI ra3 — ue KUCeHb?

7. [nAa 4yoro KnceHb NoTpibeH nioguHi?

éq KoHCNEeKT yuHAa
%: i MpakTnuyHa po6ota N2 2

Tema. OgepaHHA KUCHIO.

MeTa: o3HaloMUTKCA 3i CNOCOO6OM ofepkaHHA KUCHIO B nabo-
pPaTOPHMX YMOBax, MOBTOPUTU 1 3aKPiNUTN 3HAHHA NPO BAACTUBOCTI
KWCHIO.

BucHoBKnN:

1. KnceHb MoOXHa oTpumaTy B 1abopaTOPHMX YMOBAX LUIAXOM
HarpiBaHHA ____

2. OTpMaHWUA KUCEHb __

3. KnuceHb niatpumye ropiHHA. Lle gosenn wnaxom onyckaHHA
Y CKNAHKY 3 KUCHEM _

CnoBa anA AoOBiAOK: NnepMaHraHaTty Kanito (MapraHuiBku); npo-
3opui, 6e3 3anaxy; TNIOYOT CKINKW.
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MnakTuuHa po6ota Ne 3

Tema. Ofep>kaHHA BYrNeKncnoro rasy.

MeTa: ogep»aTv Byrnekucimi ras i3 cogu Ta oyTy, NOBTOPUTK i1 3aKpinu-
T 3HAHHA NPO BNACTUBOCTI BYrNIEKMNCIOro rasy.

TeopeTnuHi BigomocTi
Byrnekucnui ras (CO,) — ue nposopuin 6e36apBHM ras 6e3 3anaxy. Bix
Heropouunn i He NigTpPUMye ropiHHA. lobpe pPo3UNHAETLCA Yy BOAI. Y BENNKNX
KINbKOCTAX BYINMEKUCIWIA ra3 WKIigNMBMUA ANA NIOAMHN | TBapUH. Y Npupoai
YTBOPKETLCA BHACNILOK 3ropsAHHA APOB, KaM'AHOro Byrinna, Topdy, rasy, Ta-
KOX Nig Yac ANXaHHA NIOAUHN | TBAPVH. Y MPOMUCIOBOCTI OTPUMYIOTb LUAAXOM
NpokaptoBaHHA BanHAKY. MoXHa oTpumaTy B TabopaTOpHNX YMOBaXx.

3aBAaHHA

1. 3a JONOMOrol 3MilWyBaHHA Xap4yoOBOi COAM Ta OLTY OTpPUMATK Byrie-
KWUCNA ras.

2. Onncatu 30BHILWLHIN BUrNAL BYINIEKNCNOrO rasy.
3. [lepeBipnTN MOXKNUBICTb FOPIHHA Y BYTNIEKMCNOMY rasi.
B1KOHYI NpaKTU4HY po60Ty pa3om i3 yuntenem / yumtenbKoio!

O6napHaHHA: NNacTMKOBa MAALWKA, CKNAHKA, NiKa, NOBITPAHA KynbKa,
XapyoBa Cofa, oLeT, AoBra CKinka abo 3ananbHUYKa.

"Af :":::::1“ ':l_iﬂ:::ml “TI:IA?JI::{;)"“ BYIMEKMCNOI0 rasy

IHCTpYKUiA ANnA BUKOHaHHA gocnigy

MigroTyn HeobXxigHWI Nocyn i maTepianu.
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NiparkTUuHi pobotH MpakTnyHa poboTta Ne 3

@ Y NOBITPAHY KyJ/IbKY MOMICTU XapyoBy coay.

e

XapuoBa
copa

= 4
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. |
MPaKkTMUHI POBOTH  MpakTnuHa poGota Ne 3

Y nnawui BinbyBaeTbca 6ypxnunBa peakuis xap4yoBoi coam 3 ouTom. Y pe-
3ynbTaTi NOBITPAHA KyNbKa WBUAKO HayBa€ETbCA.

Ob6epexXHo 3aTUCHM NOBITPAHY KYNIbKY 1 NepeKkpyTH KiflbKa pasiB. 3HiMM
KyNbKY 3 MAALWKK, W06 OTPMMaHWIA ra3 He BUXOAMB HAa30BHi.
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BI/II'IyCTI/I ra3 3 KyJIbKr B NOPOXKHIO CKITAHKY.

OI'IYCTI/I 3ananeHumn CipHI/IK abo 3anajlbHNYKY Yy CKIAHKY 3 OTPUMaHM
ra3om.
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MpakTHuHi poboTH MpakTnyHa poboTta Ne 3

ot

MpoaHanilyn pesynbTat focniay 1 3pobu BiANOBIAHI BUCHOBKMU:
» wo pobue/ pobuna;
P 33 4ONOMOrOI AKX PEYOBMH;
P 3anuwm pesynbTati Jocnigy.

danuTaHHa 13aBAaHHAa

AK Byrnekncnnim ras yTBoproeTbCA y npupogi?

Y MOXHa ofiepKaTi BYrneKncnunim ras y naboparopii?

[nAa aknx uinen BUrotoBnATb BYrNeKUCcnmm ras?

Ha3Bu1 OCHOBHi BNaCcTUBOCTI BYrNeKUCIOro rasy.

AK NnepekoHaTNCA, WO OJepXaHUN ra3 — Le K1UceHb?

Y moxke 6yTu WKIZNMBUM ANA NIOQUHW Y/ TBAaPWH BYTNIEKUCINIA
ras? Y akmx sunagkax?

oOuhsWN=

N

i KoHCcneKkT yuHAa

‘( b

|

MpakTnyHa po6oTta N2 3

Tema. Opgep>kaHHA ByrneKncnoro rasy.

MerTa: ofepatu BYrnekncnmim ras i3 cogu Ta outy, NOBTOPUTHA
 3aKpiNMTX 3HaHHA NPO BNAaCTUBOCTI BYINIEKMCIOrO rasy.

BucHoBKu:

1. Byrnekncnuim ra3 otpymani WAAXom JoAaBaHHA [0 _

2. OTpUMaHNI BYrNMEeKUC/INN ras: _

3. Byrnekucnui ras nigTpumye ropiHHa. Lle gosenu wnaxom ony-
CKaHHA Y CKNAHKY 3 BYrNMeKNC/IMM ra3om

CnoBa anA JoBigoK: ouTy XapyoBoi coau; npo3opui, 6e3 3ana-
Xy; Manawyol 3ananbHNYKN.
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fipakTUuUHa poboTta No 4

Tema. Jlocnig»KeHHA TUCKY B rasax.
MerTa: gpocniguTn TUCK y ra3ax Ha NpuKnagi NoBiTPA, NOBTOPUTU N 3aKpi-
NUTY 3HAHHA NPO BNACTUBOCTI NOBITPA.

TeopeTnuHi BigomocTi

[a3n, AK i BCi peuyoBUHY, CKNafaloTbCA 3 MONeKyn. Y razax BigcTaHi MiX Mo-
nekynamu gyxe Benuki. Tomy raz MoxHa CTUCHYTU TakK, WO NOro 06’em 3meH-
LWINTbCA Y KiNbKa pasis. Monekynu rasiB gy»e cnabko NpuTAryoTbcsa ogHa Ao
opHoi. Came TOMy rasm He MatoTb cTanoi dopmu Ta 06’emy. Pyxaloumcb y BCix
HanpAMKax i Maxe He NPUTATYIYNCb O4HA A0 OAHOI, MONEKYN WBNAKO 3a-
NOBHIOKOTb BeCb 06’eM. Came pyx MOSIeKyN yTBOPIOE TUCK Y ra3ax B 0OMeXKeHOo-
My NPOCTOPi (NOCYANHI).

MosiTpAa — ue cymiuw rasis.

Po3pigKeHMmM noBiTPA Ha3MBAETbCA TOAI, KONW KiNbKiCTb MONEKyn Ha
NeBHUN 06'EM CTAE MEHLLOHD, HiX 3a 3BMYaMHMX yMOB. OTpMMaTn po3pigKeHe
NOBITPA MOXHa LUAAXOM BifKauyyBaHHA NOro 3 NOCYANHN 3a AOMOMOIOI0 Hacoca.

3aBaaHHA
1. 3a JONOMOrol0 BaKyyMHOIO Hacoca CTBOPUTU PO3pifKeHe noBsiTpA.
2. Onuncatu 3miHy po3MmipiB ryMOBOI KYJ/IbKW B PpO3pPiA»KeHOMY MOBITPi.
3. OnncaTtu 3mMiHy pOo3MipiB ryMOBOI KY/IbK/ MNP 3BUYANHNX YMOBAX.
BuKoHy” npakTMyHy po60Ty pa3om i3 yuntenem / yuntenbkoio!
O6napgHaHHA: BaKyyMHUI HAcOC, CKNAHWIA KOBMakK, rymoBa MOBITPAHa
KynbKa.

KOBNaKa 3 IYMOBOI0 MOBITPAHOW KYNbKOK BCepeAuHin
IHCTPYKUiA ANA BUKOHAHHA pocnigy

ﬁf BukoHaW pocnia uBiarauyBaHHA NoBiTRA 3-NiA

Migrotyn HeobxigHe
obnagHaHHsA:

BaKYYMHUI HAcoOC; CKNA-
HUIA KOBMAaK; TPOXW Hady-
Ty 1 3aB’A3aHy NOBITPAHY
KYNbKY.
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NpakTnu MpakTuHa pobota N2 4

@ MomicTn NOBITPAHY KybKY Nif CKAAHWIA KOBMaK.

Mpu NnoBepHeHHI NOBITPA Ha3az Nif KOoBNakK Kynbka HabyBae CBOro nep-
BiCHOro po3mipy.
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ot

MpoaHani3yn pesynbTati focnigy i 3pobu BigNoBiAHI BUCHOBKN:
» wo pobus/ pobuna;
P 33 JONOMOrOl0 AKX NPUNAAIB;
P 3anuwwm pesynbratn 4OCNiay.

danuTaHHa i 3aBAaHuHa

1. AK po3tawoBaHi Monekynu rasis? AK BOHU pyxaloTbcA?

2. Ha3Bwu OCHOBHI BNacTMBOCTI rasis.

3. AK MOXHa [oBecTW, WO ra3 YNHUTb TUCK Ha CTIHKW MOCYAMHMW,
B AKil BiH NepebyBa€?

4, Y akomy arperaTHOMy CTaHi nepebyBae nosiTpsa?

5. Yum cnpuymHAETLCA TUCK ras3iB Ha CTIHKM NOCY[NHN?

6. Yomy noBiTpAHa KysbKa Mif KOBNAaKOM Yy po3piaXeHoMy NOBITPi
Mae Kynacty dopmy?

7. AKnognHa BUKOPUCTOBYE $i3nyHi BNacTMBOCTI rasis?

;g‘ w,q KoHCneKT yuHsa
6

MpakTuuHa po6oTta N2 4

Tema. Jocnig»eHHA TUCKY B ra3ax.

Meta: gocnianTn TUCK y ra3ax Ha NpukKnagi noBiTpA, NOBTOPUTU
M 3aKPIiNUTX 3HAHHA NPO BNAaCTUBOCTI NOBITPA.

BucHoBku:

1. Mig ckNAHMM KOBMAKOM Yy po3piaKeHOoMy MoBiTpi 060n0HKa
rYMOBOT KyNbKWN _

2. [ymoBa KynbKa Habupae Kynactoi ¢opmu, TOMy WO ra3 TUCHe
Ha 1T CTIHKM B YCiX HanpaAMKax -

3.Tlicna noBepHeHHA NOBITPA Nig KOBNAK rymoBa KyJfibka noBep-
TaeETbCcAQO __

CnoBa gnA poBipok: 36inblwyeTbca i Habupae Gopmu Kyni;
O[IHAaKOBO; CBOrO NepBiCHOro CTaHy.
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MpakTHuHi poboTH MpakTnyHa poboTta Ne 5

NMnakTuuHa po6otaNe 5

Tema. YmoBwu piBHOBaru Baxens.
MeTa: pocnignuTn BNacTMBOCTI Bakensa. 3'AcyBaTu, 3a AKX YMOB BaXifb
nepebyBa€ B piBHOBa3I.

TeopeTunuHi BigomocTi

Baxinb — ue TBepae Tino. BiH mae Bicb o6epTaHHA. PiBHOBara Bakens
O3Hauvae, Wo BiH nepebyBae y cnokoi. MoXHa 3'AcyBaTn, KONM BaXinb nig
Li€0 NpUKNageHnx fo Hboro cun 6yge y piBHoBasi. [Ins uboro noTpibHO
3HaTW nnedi cun. Mnedi cun — ue HaKopoTWi BigCTaHi Big Toukn obep-
TaHHA JO HanpAMmy Zii cun. Baxinb nepebyBae y piBHOBa3i, Konu cunu, wo
Ail0Tb Ha HbOro, 06epHeHO NponopuinHi nneyam umx cun. Toéto F. :F, =1 :
l,. Tyt F,, F,— cvnu, wo AiloTb Ha nisy i npasy YactuHu Baxens. |, |, — nne-
4i ymx cmn. Baxinb 6yae B piBHOBa3i, KON CyMma MOMEHTIB cul, wo obepTa-
t0Tb BaXkisib 3@ FOANHHUKOBOIO CTPINIKOIO, [JOPIBHIOE CyMamM MOMEHTIB Cufl,
o obepTaloTb Baxinb NPOTU rogMHHUKOBOI CcTpinku. Lle npaBuno Bigo-
Me AK MpaBuio MOMeHTiB. MOMeHT cunn — ue JobyToK CUIn Ha nreve:
M=F-I

3a ,ONOMOTrOI0 BaXesna MOXKHa OTpMMaTu BUrpaLwl 'y cuni. Hanpuknag, npuv-
Knagawouu JOCUTb Many cuny, MOXHa MigHATY NOPIBHAHO Bakke Tino. OgHak
BUrpaLLl Yy CUNi 3aBXAN CYNPOBOLKYETbCA NPOrpaBaHHAM Y BifcTaHi. [nevye
MeHLWOoi cnnu € 6inbwym. Tomy, KOnu NOANHA 3a JOMOMOTOlo BaXens niginmae
BaXKKe TiNO HaBiTb Ha HEBENMKY BUCOTY, pPyKa AONA€ 3HaYyHy BiACTaHb. | HaBna-
KW: 4iloUn Ha KOPOTKe Mniieye BaXens, M1 Nporpaemo B cuni. [poTe oTpumaemo
BUrpaLl y BiACTaHi.

3aBAaHHA
1. YcTaHOBUWTYK piBHOBAary Baxens.
2. O6YNCNUTY CUNK TAXKIHHA, WO Ail0Tb Ha TArapui.
3. BumipAaTtn nnevi cun (BigcTaHb Big TOUKM 06epTaHHA [0 HanpAMY Aii cunn).
4., O6uncnnuTK CUNu.
5. BusHaumT! MOMEHTM cun, WO AiloTb Ha NiBe | NpaBe nneuyi 3a opmynoto.
6. [lopiBHATW Ui MOMEHTI.
BuKOHYI npakTMyHy po60Ty pa3om i3 yuntenem / yuntenbkoio!
O6nagHaHHA: Baxinb, WTaTMB, Habip TArapuis BifoOMOi Macy, NiHinKa.
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Migrotyi Tabnuuyio:

Ne JliBa yacTuHa Baxens MNpaBa yacTyiHa Baxkens
pocnigy Cuna Mneve cunn| MomeHT cunn | Cuna Mneue | MomeHT cunmn
F,H I1, M M., Hm F,H | cunn Iz, M M,, Hm

1
2

Ta6n. 2. O6uncneHHA YMOBW piBHOBArn Baxkens
I BuroHail Aocnmig «YMOBM PiBHOBArM Bamensn
A IHCTPYKUiA ANA BUKOHaHHA gocniay

@ MigroTym Baxinb, TArapui.

3akpinu Ha NiBiN YaCTWHI Ba)kenAa Ha NeBHIN BiACTaHi Bif UEeHTPY OAVH
TArapeub. Ha npaBiit YacTuHi Baxkensa nigBicb gBa TArapui. 3Hangn Take

MONIOXKEHHA, KON BaxXinb 6yae B piBHOBA3I.
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NiparkTUuHi pobotH MpakTnyHa poboTta Ne 5

Bumipanm nnedve cunm Ha niBin YacTuHi Baxkena. Bumipan nneye cunu Ha
npaBii YacTuHi Baxkena. O6UNCIN CUNN TAXKIHHA.

3MiHK KiNbKiCTb TArapuis cnpaga i 3MiBa. 3MiHIOWYM Naeyi cun, yCTaHo-
BV BaXiflb y piBHOBa3i (MOXn1Bi BapiaHTK: 3niBa 2 abo 3 TArapui, cnpasa
1 a60 2). O6uncnn cunu, BUMIpARN nneyi cun.

[nAa KoxHoro gocnigy BM3Hay MOMEHTU CWJ, WO [JiloTb Ha NiBe i npase
nneyi. NopiBHAN Li MOMeHTN, 3p0by BUCHOBKW. Pe3ynbTaTi BUMipioBaHb
i 06uymcneHb 3aHecu B TabnuLo.
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ot

MpoaHani3yn pesynbTati focnigy i 3pobu BigNoBiAHI BUCHOBKN:
» wo pobus/ pobuna;
P 33 JONOMOrOl0 AKX NPUNAAIB;
P 3anuwm pesynbraT 4OCNIOMKEHHA.

danuTaHHa |3aBAaHHAa

AKMIN MexaHi3mM Ha31BaloTb BaXkenem?

Haseau npuknagun Baxenis y nobyri.

MoACHK, WO HAa3UBAETLCA PIBHOBAroK BaXkens.
LLlo Ha3vBa€eTbCA Nnevem cunu?

AK 3HaNTX MOMEHT cunu?

lNoAcHM NpaBUIO MOMEHTIB.

AKnI BUrpaLl ga€ Baxinb?

NoOoOuUubhWN=

3 ‘P KOHCNEeRT yuHA
: J MpakTnuHa po6oTta N2 5

Tema. YMoBM piBHOBaru Baxkens.

MeTa: focnigut BNacTMBOCTI Baxkena. 3'AcCyBaTh, 3a AKMX YMOB
BaXinb nepebyBa€ y piBHOBa3I.

BucHoBKu:

1. Pe3ynbTat gii cunm 3aneXxmnTb He nunLe Bi 3HaYeHHA Cnnn, a
Big TOro,__

2. 36anaHCyBaTU BaXiflb MOXHa, 3MiHIOIOUN ____

3. Baxinb nepebyBa€ y piBHOBa3i, AKWO MOMEHTM CMN 3 iBOI
i NpaBoOi CTOPOHWN ___

CnoBa gnAa foBifoK: B AKiM TOULi BOHA NpUKIageHa; Bary Tin 1a
nneyi cun; Baxena 6yayTb piBHUMM.
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NpakTHYHI poGoTH MpakTnyHa poboTa N2 6

NMNakTUuHa po6oTa Ne 6

Tema. lMiginMaHHA BaHTaXy Ha NOXMAIN MAOLWMHI.
MeTa: gocniguTn NiginMaHHA BaHTaXXy Ha Moxunin naowwuHi. 3'acysatu,
AKNIN BUrpaLL AA€ NOXuna NaowmnHa.

TeopeTnyHi BigomocTi
Okpim Baxkena Ta 6110KiB, NIOANHA YaCTO BUKOPUCTOBYE LLie OAUH MPOCTUN
MeXaHi3M — noxuny naowmHy. Moxmna nnowmHa — ue nnowmHa (nnocka no-
BEpPXHA), HaxuneHa nig neBHUM KyTom. BoHa gonomarae 3ameHWUT npukna-
AAHHA CUAW NPWY NIGHATTI BaHTaXy Ha BMCOTY. [oxuna nnowmHa nonerwye po-
60Ty 3a paxyHOK 3MEHLUEHHA KINbKOCTi 3ycnnns, Ake HeobOxigHe anA nigHATTA
abo onycKaHHA BaHTaXy.

3aBAaHHA
1. 3a gonomorot AnHaMOMeTpa BUMIpATK Bary 6pycka.
2. BusHauutm cuny npu nepemiweHHi 6pycka Ha NOXWAin NNOLWMHI, po3-
TalWOoBaHiM Mig Pi3HUMWN KyTamm Haxuny.
3. TlopiBHATK Ta 3pO6UTN BUCHOBKMN.
BKOHYI NpaKkTU4HYy po60Ty pa3om i3 yuntenem / yumtenbKoio!
O6nagHaHHA: Noxmna niowmHa, 6pyCcoK, HUTKa, AUHAMOMETP, JiHiNKa.

Ha NOXMAIA NNoWMHIN
IHCTPYKLUiA ANA BUKOHaHHA aocnipy

‘Af Buronai pocnia «MiAiHMaHHA BaHTaRY

Migrotym noxuny nAowWmMHy 3 OpycKoMm, [O AKOro npuKpinneHuin
AVHaMOMeTP.
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@ [i3Hanca Bary 6pycka 3a ;ONOMOrol AMHaMOMeTpa.

@ PiBHOMipHO nepemicTn 6pycok yropy.

w
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MpakTruHa poboTa N2 6

@ MopiBHAM cuny 11 Bary 6pycka.

36inbLw KyT Haxuny NOXUAOI MIOWMHN.

T oyl

.

PiBHOMipHO nepemicTtn 6pycok yropy. [lisHanca Bary 6pycka 3a fonomo-
roto AnHamomeTpa.
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ot

MpoaHani3yn pesynbTati focnigy i 3pobu BigNoBiAHI BUCHOBKN:
» wo pobus/ pobuna;
P 33 JONOMOrOl0 AKX NPUNAAIB;
P 3anuwm pesynbraT 4OCNIOMKEHHA.

danuTaHHa i3aBAaHuHa

AKNI MexaHi3M Ha31BaOTb MOXMOK MJIOLWNHOK?
Haseam npmnknagm 3actocyBaHHA NOXUOT MAOLWMHN.
flke obnagHaHHA BMKOPUCTOBYBaNu nif yac poboTn?
Onuwwun BUKOHaHI OCNiAM 1 OTPUMaHI pe3ynbTaTi.
MoAcCHW, y YoMy Aa€ BMrpaLl noxmna naoLmHa.

iq P HOHCNEeKT YuHA
S J MpakTnuyHa po6oTa N2 6

Tema. MiginMaHHA BaHTaXy Ha MNOXWUAIN NAOLWWMHI.
MeTa: gocnigntn NigintMaHHA BaHTaXy Ha NOXWAIN NAOLWMHI.
3’'acyBaTtn, AKUIN BUrpaLl Aa€ Noxuna nnowuHa.
BucHoBKu:
1. Cuna, npuknageHa oo bpycka, MeHwa3a ____
2. lMoxmna nnowmrHa gae urpaw
3. Burpaw y cuni BUKOPUCTaHHA NOXWUAOT MAOLWUHN 3aNeXxuTb
Bif
CnoBa pgna foBifoK: BNacHy Bary 6pycka; y Cui; KyTa Haxuiny.

ubhwhNa=
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NiparkTUuHi pobotH MpakTnyHa poboTta Ne 7

MpakTUuHa po60Ta Ne 7

Tema. BnacTnBocCTi pyxomMoro 1 HepyxomMoro 6510KiB.
MeTa: gocnignuTin BNaCTMBOCTI PYXOMOTO i HEPYXOMOTro 6/10KiB, HABUMNTU-
CA nepeMillyBaTy BaHTaXi Ha HEPYXOMOMY 1 pyXoMoMmy 610Kax.

TeopeTnyHi BigomocTi

Bnok — ue npocTuin mexaHi3Mm. BiH cknagaeTbca 3 MOTY3KM, AKa NponyLye-
Ha no »kono0y Koneca.

AKLWO Koneco MexaHi3aMy He pyXa€TbCA Pa3oMm i3 BaHTakeM, BiH Ha3uBa-
€TbCA HEPYXOMUM 6n10KOM. Hepyxomuii 6510K He Aa€ BMrpaLly B CUJII.

MexaHi3m, y AKoMy Nif Yyac nepemilieHHA BaHTaXy OAHOYACHO PYXa€ETbCA
i cam 610K, Ha3MBAETbCA pyXoMUM 6510Kom. Pyxomuin 6nok yaBidi 36inbLluye
BUrpaLL y cuni.

EdekTmBHiWeE BMKOPMUCTOBYBaTU CKNapoBi 6noku. Lle kombiHauia pyxo-
MUX i HepyxomMux 650okiB. O6’egHaHHA pyXOMnX i HepyxoMmnx 6110KiB Ha3MBa-
€TbCA NOMiCNacTom.

Mpw 36inbleHHi KinbkocTi 6nokiB (WKiBiB) 6yae noTpibHa Ginbla Kinb-
KiCTb MOTY3KM abo NnaHutora ana JOCATHEHHA Toro X pesynbraTy. OcKinbKku
3MEHLUYETbCA 3YyCUINA, HeobXiAHe AnA NiANOMY BaHTaXy, JOBOAUTbCA MPU-
KnagaTv cuny npoTtarom 6inblw TpyBanoro yacy. Y nonicnacti rpyna 6nokis
CKNafa€eTbca y cneyianbHi oborimn. Yepes obonmmn npoxogutb abo naHuior,
abo moTy3Ka. Llell mexaHi3m HanyacTile BUKOPUCTOBYIOTb Nif Yac NpoBefeH-
HA PATYBaNbHMX POOIT.

3aBAaHHA
1. O3HanomuTuncA 3 6ygoBok i Ji€to pyxomoro 6roka.
2. O3HamomuTrCA 3 6yQoBOKO i fliE0 Hepyxomoro 6nokKa.
3. MNopiBHATM 610KK Ta 3pO6GUTU BUCHOBKN.
BVKOHYI NpaKTUUYHY po6OTY pa3om i3 yuntenem / yuntenbkoto!
O6naaHaHHA: Habip 6N10KiB, HUTKA, TATapUi, WTAaTUBU, ANHAMOMETP.
NMigrotyi Tabnuuio:

BuA Byaoea I.!.l,o ;.lK Bwrpa!.u 3acTtocyBaHHA
6noka 6noka | 3miHIO€E | 3MiHI0€ | Yy cmni
Hepyxomnin
Pyxomuin

Ta6n. 3. XapakTtepuctrka 6510kiB
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/5] 34 Ronaworn akawore  wemaonnrs onokim

IHCTpYKUiA AnA BUKOHAHHA gocnigy

3akpinu Hepyxomun 650K y wtaTuBi. [IPOTArHN Kpi3b HbOrO HUTKY. 3aKpi-
nuv i 3piBHOBaX TpMMaui TArapuis.
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|
|

NpakTHYHI poGoTH j/ MpakTuHa pobota Ne 7

@ Jlopan pi3Hy KinbKicTb TArapLis. 38epHN yBary Ha piBHoBary.

di= OA=R d,= OB=R
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@ MpuenHam we oanH 610K, Wob yTBOPUBCA PyXOMUIi 610K.

YpiBHOBaX KpinneHHsa 610KiB 3a JONOMOro BaHTaxy. [lnA piBHoBaru
noTpibHa pi3Ha KiNbKicTb TArapuis. 3BepHN yBary Ha BMCOTY nignomy
TArapus.
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NpakTHYHI poGoTH MpakTnyHa poboTta Ne 7

@ Po3rnaHb pyxomun 610K AK BaxXib.

MoepHam pyxomi Ta Hepyxomi 6710KK. 3BEePHU YBary Ha KinbKiCTb TArapuis
i BUCOTY niginMaHHA.
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ot

MpoaHani3yn pesynbTati focnigy i 3pobu BigNoBiAHI BUCHOBKN:
» wo pobus/ pobuna;
P 33 JONOMOrOl0 AKX NPUNAAIB;
P 3anmiacymkamu focnigis 3anoBHM Tabnuuo.

danuTaHHa i 3aBAaHHA

LLlo Ha3mBa€eTbcAa 6nokom?

Jlaii BUSHaUeHHA PyXOMOro 1 HEPYXOMOro 6OKiB.

HaBeaw npuknapm 3acTocyBaHHA HEPYXOMOro 61okKa.

HaBeau npuknagmn 3actocyBaHHA pyXxoMoro 6i10oka.

Ak 3a gonomoroto 6510KiB ofepXkaTi BUrpaLl y cuni?

Y MoXKHa po3rnagaTi HepyXoMUi i pyxomuin 61oKn Ak Baxeni?
AK Ha3MBAETbCA MNOEJHAHHA PYXOMUX | HepyXomux 6nokis?

:Ei‘n ’q KoHcneKkT yuHAa
I J MNpakTnuHa po6oTta N2 7

Tema. BnactnBoCTi pyXoMOro 11 HepyxoMoro 610KiB.
MeTa: fOCNigMTI BNAaCTUBOCTI PYXOMOTO 1 HEpYXOMOro 6510KiB, Ha-
BUMTMCA NepeMilllyBaTi BaHTaKi Ha HEPYXOMOMY 11 pyXxoMoMy BnoKax.

NouswN=

e

Bua ByAosa I.!.l,o ;.IK Blnrpafu 3acTocyBaHHA
6n0Ka 6noka | 3miHIO€ | 3MiHI0E | Yy cuni
Hepyxomunin
Pyxomunin

1. Hepyxomuii 610K 3miHIOE cuny ___

2. Hepyxomun 6nok

3. Pyxomui 610K 3MiHI0E cuny

4. Pyxomuii 6ok gpaeBurpawy

CnoBa gna AoBifoOK: 32 HaNPAMKOM; He Aa€ BUrpaLl y Cuii; 3a Be-
NVYMHOIO; CUAi YABIYiI.
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Aepo3soni — e TBepAi 1 pigKi YacTKu Ta NneBHi ra3un. Humm 3abpyaHoeTb-
CA NOBITPA.

A30T — ue 6e36apBHUI ra3, He MaE 3amnaxy.

Atmocdepa — Le razoBa 06010HKa HaBKOJIO 3emiii.

ATmMochepHUIN TUCK — TUCK, 3 AKUM atMmocdepa 3emni Ai€ Ha 3eMHy
NoBepPXHIO i BCi Tina.

ATOoMM — Le HanZpiOHILWi YaCTUHKN, 3 AKX CKNAAAETbCA Byab-AKa peyvo-
BUHA.

AuetuneH — ue 6e36apBHUI ras 3 Pi3KMM HEMNPUEMHMM 3anaxoM. BiH po3-
UNHAETLCA Y BOAI 1 Nnerwmnn 3a nosiTpA. [pn cunbHOMYy OXONOAKeHHiI ogpasy
NnepeTBOPIOETLCA Ha BiNy KpUCTaniuHy peyoBUHY.

bapomeTp — ue pTyTHUI Npunag AnAa BUMIpIOBaHHA TUCKY MOBITPA.

be3KOHTaKTHi cunu — ue cunu, AKi AiloTb Yyepes npocTip 6e3 npAmoro
KOHTaKTY 3 TiflOM.

Bbnok (WwKiB) — Le npocTuin MmexaHi3m. BiH cknagaeTbca 3 MOTY3KM, AKa
nponyLeHa no »onoby Koneca.

Bara 06’eKTa — Lie cua TAXKiHHA, WO Ai€ Ha HbOoro.

Baxkinb — L »KOpCTKUM cTepkeHb abo aolwka. BiH cnnpaeTbca Ha onopy.

BiTep — ue pyx YacTMHOK NOBITPA. BiH BUKNMKaHUI HEPIBHOMIPHUM Ha-
rpiBaHHAM Ta OXONOAXKEHHAM 3€MHOI MOBEPXHi.

Byrnekucnuia raz — ue ra3 6e3 Konbopy 1 3anaxy.

r

FaweHe BanHO — Lie XiMiuHa peyoBmHa. i YacTo BUKOPUCTOBYIOTb Y FOC-
nofapcT.i.

BMHT — Le noxuna NnowmHa. IBUHTU MOXXHa BMKOPUCTOBYBAaTH, WO6 ni-
pinmaTy npeameTn abo yTpumyBaTm ix pa3om.
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BMHTOBe 3’€gHAaHHA — Le MOEAHAHHA XOAOBOro (PYyXOMOro) rBuHTa
M ravku, Wo nepeTBOPIOE HAMPAMOK PyXY.

lenin — ue 6e36apBHMI ra3, He Ma€ 3anaxy, He TOKCUYHWIA, HETOPOYNIA.

lopiHHA — ue ximiyHa peakuia. Mig yac ropiHHA BifOyBa€eTbCA OKMCNEHHA
(B3aemopgif 3 KNCHEM) PEeYOBUH 3 BUAINEHHAM Tenna i cBiTna.

loptoyi rasm — e rasm, AKi MatoTb 30aTHICTb rOpPITU.

l'ycTMHa — Le KinbKiCTb peYoBUHN B OQUHUL 06’eMy.

Andysia — ue 30aTHICTb rasiB NPOHMKATU B iHLi PEYOBMHN I NepeMiLLy-
BaTUCA 3 HUMW.

AunxaHHA — Ue npouec B opraHi3mi »KuBMx icToT. BiH BigbyBa€eTbcA 3aBaA-
Ku nosiTpto. lig yac AMXaHHA MU OTPUMYEMO KUCEHb 3 NOBITPA i BUAINAEMO
BYIIEKUCIINN ras3.

ETuneH — ue 6e36apBHUI ra3 3i cnabkum NpueMHUM 3anaxom. BiH Tpo-
XV Nerwmnin 3a nositpa. ETuneH po3unHAeTbCA Y BoAi, [OOpe pO3UMHAETHCA
y CNUPTI 1 iHWNX OPraHiyHNX CroflyKax.

3aknenkoBe 3'€gHaHHA — Lle Hepo3'eMHe 3'€gHaAHHA AeTanen 3a gono-
MOTO0 3aKJ1EMOK.

3BapHe 3’egHaHHA — Ue 3'€QHaHHA, yTBOPEHeE 3a fJONOMOrol0 3BaploBaH-
HA cneuianbHMM anapaTom.

3yb6uacta nepefaya — Le MexaHi3M abo yacTrHa mexaHi3my. Y ii cknagi
€ 3ybyuacTi Koneca, 3’e4HaHi Mi>k coboto. BOHMN BUKOPUCTOBYOTLCA ANA 3MiHU
WBUAKOCTI M HANPAMKY PYXY.

3ycunna — ue cnna, AKy T JOKIafa€eLl CBOEID Barolo.

I3onaTopwm (TennoisonAatopm) — Le NeBHi MaTepianu, AKi He Nponycka-
l0Tb Tenno.
IHepuUia — ue 34aTHICTb TiNa YMHMTK ONip 3MiHi pyxy abo CTaHy CNOKOI0.

m
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KuceHb — ue ofuH 3 XiMiYHMX enleMeHTIB. TakoX Le NpocTa peyoBuHa.

KnenoBe 3’egHaHHA — Le Hepo3'eMHe 3'€eAHaHHA geTanen. BUKOHyeTbCA
3a JONOMOTOI0 Kriel.

KnnH — ue npocTturin mexaHi3m. BiH cKnaga€etbca 3 ABOX MOXUUX MOLNH.
BOHW NoeaHY0TbCA 1 YTBOPIOIOTb FOCTPUN Kpa.

Koneco 1 Bicb — ue npocTuil MexaHi3m. BiH CKnagaeTbca 3 4BOX KPyrnmx
06’eKkTiB — 6inblWoro Agncka n meHworo uuniHapa. Lli netani 3’egHaHi B ueH-
Tpi. Anck 6inbworo po3mipy Ha3mBaloTb Konecom. LuniHgprnuHuin 06’ekt abo
CTeprKeHb MEHLLOro PO3Mipy — Lie BiCb.

KonuBanbHui pyx — ue pyXx TiNna, nig yac AKOro BCi MOro TOUKN pyxatoTb-
CA NO TPAEKTOPIAX NEepioANYHO Y ABOX MNPOTUNEXHUX HAaNpPAMKax BifHOCHO
NONOMEeHHA piBHOBAru.

KoHBeKUis — nepemilleHHA HarpiT!x YaCcTMHOK (piguH abo rasis).

KoHTaKTHi cunm — ue cunu, wo AitoTb Ha Tino 6e3nocepeaHbo.

JlaHuyloroBa nepepayva — Le nepefaya pyxy Big O4HOrO LWKiBa (wecTepHi)
0O iHWOro 3a AONOMOIOI0 SlaHLora.

MarHiTHa c1una — ue cuna, Wo i€ Ha iHWi MarHiTu.

Maca — ue mipa Toro, CKinbKu B TiNli pe4oBNHU (MONEKy, aTOMIB).

MeTtaH — roptoumnii 6e36apBHUI ra3. BiH He Mae 3anaxy, nerwui 3a no-
BiTpA. lNNoraHo po3unHAETLCA Y BOAi. MoxXe po3umHATMCA Yy GEH3VHI, cnupTi,
edipi.

MexaHika — ue po3gin ¢isukn. BoHa BMBYaE pyx.

Monekyna — ue apibHa YacTHKa. 3 MONIeKyn yTBOPIOIOTLCA PEYOBMHMU.

MomeHT cunu, abo 06epTOBUIN MOMEHT — Lie Cua, AKa 3MYLIYE TiNo
obepTaTucs.

HarHiTanbHun (NOBITPAHNI, NOPLIHEBUI) HAaCOC — LE NMPUCTPIn ana
BMLUTOBXYBaHHA MOBITPA.
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Hacoc — ue mexaHiuyHuin npucTpin. BiH BUKOHYe poboTy Ha nigmom, TpaH-
CNOpPTYBaHHA ab0 CTUCHEHHSA piauH i rasis.

Heroptoui rasm — ue rasu, AKi He 3gaTHi ropiTu.

HeoH — e 6e36apBHU ras, 6e3 cmaky 1 3anaxy. Mae BUCOKY eneKkTpo-
NPOBIAHICTb. Mpn NpOXodXeHHi yepe3 HbOro CTPYMy ACKPaBO CBITUTbCA
BOFHAHO-YEPBOHMM CBITIOM.

HepiBHOMipHMI pyX — Ue pyX, Nig Yac AKOro TiNo 3a OAHAKOBI NPOMIXKM
yacy NpPoOXoAnTb HEOAHAKOBUI LWNAX.

Hepos’eMHe 3’egHaHHA — Le 3'€HaHHA, PO3OUPAHHSA SKOrO HEMOXKIINBE
6e3 pyHyBaHHA 3'€AHaHNX eNIeMEeHTIB.

Hepyxome 3'egHaHHA — Uue 3'€4HaHHA, y AKOMY ABi AeTani CKpinnewi
OfHa 4O OAHOI CTaTUYHO (Hepyxomo).

HblOTOH — Ue ogMHULA BUMIpY CUNW.

O6epTanbHU pyX — Lie pyX Tila Mo KPYroBii TPAeKTOPIT y340BX ¢ikco-
BAHOrO LieHTpPY. YCi TOUKM Tina pyxaoTbCA Ha NOCTINHIN BiACTaHI Bid LeHTpY.

MNackanb (Ma) — ue oAnHMLUA BUMIPIOBAHHA TUCKY.

lMacoBa nepepaya — Le nepegava pyxy Bif, 04HOro LWKiBa A0 iHWOro 3a
LA0MOMOroI0 naca.

NigwunNHMKNM — Le NnpocTnin MexaHi3m. BiH 3abe3neuye obepTanbHUM pyx
BaniB i Konic.

Mneue Ba)kena — Le pykiB'a, abo cTep)keHb BaXkens.

Mneye cunmn — ue BiACTaHb Bif TOUKK ONOPUY A0 AiHIT il cnnu.

MHeBMaTMYHI NPUCTPOI — Le iIHCTPYMEHTU | NPUCTOCYBaHHA, AKI NPUBO-
OATb Y [it0 CTUCHEHUM NOBITPAM.

MNoBiTpa — ue cymiw rasis. OCHOBHUMN NOr0 KOMMOHEHTAMU € KNCEHb,
BYINIeKMC/INN ra3 Ta a3or.

Monicnact — ue 06’egHaHHA PyXOMMX i Hepyxomux 6nokKi..

MocTynanbHUM pyx — Le pyx Tina no NpAmin niHii. Yci Toukn Tina onmcy-
I0Tb OAHAKOBI TPAEKTOPII y NPOCTOpPIi 3a OAWH i TON CaMuKiA Yac.

Moxuna nnowmHa — ye nnowmHa (Nnacka NOBEPXHA), HaXUneHa nig nes-
HUM KYTOM.
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PiBHoBara — Le cTaH Tina. Y piBHoBas3i Tino abo Hepyxome, abo pyxa€eTbca
PiBHOMIPHO, TOOTO 3 MOCTIMHOO LWBUAKICTIO.

PiBHOMipHUI pyx — Ue pyX, Nif Yac AKOro TiNo 3a OAHAKOBI MPOMIXKN
Yyacy NPOXOANTb OAHAKOBY BiACTaHb.

Po3’emHe 3’egHaHHA — Ue 3'€fHaHHA, AKe MO)KHA HEO4HOPAa30BO PO3-
6upatn i 36upatn 6e3 pynHyBaHHA ab0 YLWKOAXKEHb 3'€QHYBaHNX €IEMEHTIB.

PosnopowyBau (po3nuaoBay) — Lie MexaHiuHuin npucTpin. Moro Brko-
PUCTOBYIOTb AN1A PO3NUEHHA PiAVH.

Pyx — ue 3miHa nonoxeHHs 06’ekTa abo oro nepemilleHHsA 3 OQHOro
MiCLS B iHLIE.

Pyxome 3'egHaHHA — Le 3'egHaHHA AeTanemn, Npu AKOMY BOHW pPyXatoTbCA
OfHa BiAHOCHO iHLWOI.

Pyxomnin 6nok — Le mexaHi3m, y AKOMy Nif Yyac nepemilleHHA BaHTaxy
OAHOYACHO PYXAETbCA i cam 6/0K.

CepepfHsA WBMAKICTb — Le ¢pi3nyHa BennunHa. BoHa JOPiBHIOE BiAHOLEH-
HI0 BiICTaHi 4O Yacy, 3a AKUI Lo BiACTaHb NpongeHo.

Cuna — ue mipa B3aeMogii Tin i npuunHa 3miHu ix opmu abo WBNAKOCTI.

Cuna rpasiTauii — Le cuna TAXKIHHA.

Cuna TepTa — Ue TUN KOHTAKTHOI cuin. BoHa fi€ Mix napoto 4OTUUYHMX
NOBEPXOHb i MparHe NPOTULIATU PYXY OOHIEI NOBEPXHI 3 iHLWOIO.

Cmor — ue T1n 3abpyaHeHHA NoBITPA. BiH BUrnagae sk gUMoBuii TymaH.

CnnaBu — Le cymil fBOX abo KinbKox meTanis.

Cratuka — ue po3gin mexaHiku. BoHa BMBYaE cunun, AKi Aitl0Tb Ha Tina
y CTaHi COKOI B YMOBax piBHOBaArm.

CTifiKicTb — Lie Mipa TOro, HaCKiNbKKM iMOBIPHO, O 06’EKT NepeKnHeTbCA
NPV LWITOBXaHHi abo nepemilleHHi.

T

TennoizonAatopu — ue maTtepianu, AKi He NPOBOAATb TeNJO.

TennonpoBigHiCTb — 34aTHICTb NPOBOAUTY TEMNO.

Tepta — ue ¢i3nMyHa cmna. BoHa BMHUKAE MiXK ABOMa NMOBEPXHAMMU, AKi
nepebyBatoTb y KOHTaKTi O4Ha 3 OAHOIO.
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TucK — ue mipa cnnn, Wo Ji€ Ha 3ajaHy NioLly NoBepxHi.

Tuck noBiTpA — Le Bara MosieKkyn NOBITPA, AKIi TUCHYTb Ha 3emiio.

Touka Bigniky — ue micue abo 06’eKT, AKi He pyxatoTbCA.

Touka onopm — Lie TOUK3, B AKIll BaXKiflb MOBEPTAETHCA aDO0 BPiIBHOBAXKYETHCA.
TpaekTopia — ue Wwnax, AKNM pyxa€eTbCA Tino.

y

YcmoKTyBanbHUi (po3piaKyBanbHUN) HAacOC — Lie OAVH 3 BUAIB MeXa-
HiIYHMX HacoCiB.

P

®isnka — ue ranysb Haykn. BoHa BnBYae maTepito i pyx (Big HangpibHi-
LWMX MONEKyYN i aToMiB A0 HanbinbLumnx 3ipok i BcecBiTy). A TakoX Te, AK BOHM
B33aEMOJIOTb 3 eHeprielo i cnnamm.

Oniorep — ue npunag ana BUM3HauYeHHA HaNPAMKY BITpy. BiH cknapgaetbca
3 BOX YacTUH. Lle BKa3iBHUK i $iKCOBAHMI NOKaXXUMK HaNpAMKY.

OTOp — Ue HeroprUNIM OTPYNHUI ra3 CBITNO-3e1IEHOrO KOMbOPY 3 Pi3KUM
3anaxom.

Ximia — ue rany3b HayKkn. BoHa BMBYa€ BNacTMBOCTI PeYOBUH, X B3aEMO-
Ait0 Ta NepeTBOPEHHA.

Xnop — ue 3eneHyBaTo-XOBTUN ra3. Mae gy»ke CUbHUI 3anax i € oTpyn-
HUM ANA NIOANHW. PO3UMHAETLCA Y BOAI.

LleHTp Baru Tina — ue TOuKa, B AIKil Bara piBHOMipHa 3 ycix OOKiB.

LWapHipn — pyxome 3’€egHaHHA YacTH. BoHO 3abe3neuye ix obepTaHHA.

WBuAKicTb — Le Mipa TOro, HaCcKiNbKW WBKAKO TiNIO PyXa€TbCA. A TaKOX
AKY BifiCTaHb BOHO NOAOJAE 3@ MEBHUI NPOMIXKOK Yacy.

LecTepHi — ue Koneca 3 3ybuAammn Ha Kpasx.

LnoHka — peTanb, AKy BCTAHOBMIOKOTb Yy Na3ax ABOX AOTUYHUX AeTanewn.
BoHa nepelwkoa»kae NnoBOpoOTYy UM 3CyBY LNX AeTanen.
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