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I'pyna 26
di3uka i acTpoHOMIsA
Ypok Ne 1
Tema ypoky: [loBepxHeBHil HATAT PIAMHA
Mera ypoky:
HaBYaJlbHAa — TOTJIMOUTH W PO3MIMPUTH YSBJICHHS MpPO BIACTUBOCTI PIiJIMHU;

MOSICHUTA W OXapaKTepU3yBaTH TOHATTS MMOBEPXHEBOTO IIApy; PO3KPUTH MPHUPOAY CHII
MTOBEPXHEBOTO HATATY;

PO3BHUBAJIbHA — PO3BUBATH YABY, TBOPUI 3710HOCTI YYHIB, BAJOCKOHATIOBATH BMIHHS
3aCTOCOBYBATH HAOyTi 3HAHHS HA MPAKTHIII;

BUXOBHA — BHUXOBYBAaTH IMOYYTTS BIAMOBIIAIBLHOCTI, B3a€EMOJOIIOMOTH, BMIiHHS
BUCTYIIATH TIEpE]] Ay TUTOPIETO.

Marepiana 10 ypoxy

PinnHa € arperaTHUM CTaHOM PEYOBHUHH, MNPOMDKHHUM MIXK Ta30MOAI0HUM 1
TBEPIUM, TOMY BOHA MA€ BIACTHBOCTI SIK Ta30MO10HUX, TaK 1 TBEPJIUX PEUYOBHUH.

[ToBcAKAEHHUI JOCBIA CBIIYUTH MPO TEKYUICTh PIAMHHU 1, 37aBajocs O, BIACYTHICTb
y Hel npykHOcCTi. [1ij Ji€r0 HaBITh HE3HAYHOTO MPHUKIIAEHOTO 3YCUJUIS PiIMHA MOYNHAE
TekTh. OHaK y 3BUYAiHUX yMOBaxX IMPYXKHICTh PIAMHU MPOCTO HE BCTUTa€ MPOSBUTHUCH,
OCKIJIbKH Yac BIUTMBY Ha PiJIMHY 3BUYAWHO 3HAYHO OLTBIITNI
3a 4Yac OCUIOTO XHUTTA MOJIEKYJ. AJie SKIIO0 4Yac J1i CWJIM MEHIIMH abo TOro camoro
NOpSAZIKY, IO ¥ 4Yac OCUIOr0 O>KUTTS MOJIEKYJ, TO PpiAMHA BHACIIAOK CBOEI
KPHUCTAJIONOAI0HOT Oy10BU BUSBJISIE NPYKHICTb.

e A UM MOXET€ BM HABECTH MPHUKJIAJ MNPYKHUX BIACTHBOCTEW piavHH. (Ko

JI0JIMHA CTpUOHE 3 BUIIKH 1 BIAPUTHCA 00 MOBEPXHIO BOJAM CBOIM KOPIIyCOM, TO

BOHA Jy’e 3a0’€ThCs, piiHa Bejie cede MoAi0HO0 10 TBEPI0TO Tia.)

Taxk, Bu maere pauito. Hanpukmnaa, cTpyMiHb piJIMHU, SIKa BAPUBAETHCS 111 BETUKUM
TUCKOM 13 BY3bKOI'O OTBOPY, MOXKE pI3aTH CTajlb, TPAHIT Ta IHIII MilHI Marepianu. Lo
BJIACTUBICTH PIUHU BUKOPUCTOBYIOTh Y CYYaCHI TEXHILII.

[Tig mier0 cuimu TSKIHHA 1 TEKy4OCTI MOXHA MOSICHUTH TOW (DakT, 10 MOBEPXHS
HEPYXOMOI PITUHU 3aBXIU TOPU30HTANIbHA. 30€peKeHHs PIAMHOI0 00’ €My MpHU 3MiHaAX 11
(dhopMH MOSCHIOETHCS HASBHICTIO 3HAYHUX CUJT 3UCTIJICHHS MIXK 11 MOJICKYJIAMH.

3’sacyemMo, SIKi SBUIA MOXXHA TOSICHUTH HASBHICTIO BEIMKWX CHJ B3a€EMOJII MIXK
MOJIEKYJIaMU P1AVHH.

IIposeodemo docniou.

Hocain 1. Tlepen KoKHUM y4yHEM CTOITh HEBEJIMKA MYyCTa CKJSHKA, MOCYAUHA 3 BOJOIO 1
ckpinku. [IponoHyto 1o BiHIIS HATIOBHUTH CKJISIHKY BOJIOIO.

Humanna: Yn MoXHa TIOMICTUTH B HEI 11I€ SIKUWCHh MpeaMeT (HANpHUKIad, CKPIKH), HE
MPOJIUBILM BOAU?



VY CKISHKY OJHY 32 OJHOIO MOYMHAIOTH 3aHYPIOBAaTH CKpinku. Boma BUrMHaeThCs
rpubKOM, ajie He MPOJTUBAETHCS.

Hocain 2. A Temep Ha If0 MOBEPXHIO OOEPEKHO MOKIAAITH CKPINKY, MONEPETHBO
MOKJIABIIIN CEPBETKY.

IlJo cnocmepicaemo? Boua He ToHe. Konm ckpinmka «miaBae» Ha BOJi, TO MOXHa
MOMITUTH HEBEJIMKE MPOTWHAHHS MOBEPXHI piauHH. SKIIo ii 3aHypUTH B IJIHO
BOJIM, BOHA ITiJI¢ Ha JTHO.

Yuni eucysaroms npunywennsn. lle o3Hauae, 1O BIACTUBOCTI TIOBEPXHI PiAWHH
BIJIPI3HSIIOTHCS BiJl BIACTUBOCTEH PEIITH PiAWHM.

Ax ye moocna noschumu? Ycsi cupaBa B TOMY, IO MOJIGKYJIH Ha TOBEPXHI PiTWHU

nepe0yBaroTh B IHIIUX YMOBAaX, HDXK MOJIGKYJIM BcepenuHi pianau. Ha KoxHy Molnekyiy

BCEPEJIMHI PIIMHY JII0Th CHJIM MPUTATaHHS 3 OOKY CYCIIHIX MOJIEKYJI, SIKI OTOYYIOTh ii 3

ycix OokiB. Pe3ynpTytoua 1UX CHUJ JOPIBHIOE

Hymo. Han moBepxHew piiuHU 3HAXOAUTHCA

napa, ryCcTMHa fKoi B OaraTo pa3iB MEHINa 3a
rycTuHy piguHu. OCKUIBKM 3 PIAMHM Ha HEl Jl€ Y
HabaraTto OUIBIIE MOJIEKYJd, HIXK 13 Ta3y, TO

pIBHO1HA F  MDKMOJEKYJISIpHHX  CHJI A v VF
HampsimiieHa BrauO piguHu. [llo6 wmonekyna 3 1
IIMOWHYU PIJIMHU TIOTparnuia B MOBEPXHEBUH 1Iap,
NOTPiOHO BUKOHATHU poboTy MPOTH Y

HECKOMIIEHCOBAHUX MIXMOJIEKYJIIpHUX cuil. Lle
O3Hauae, 110 MOJICKYJIM MTOBEPXHEBOTO APy PiAWHU (MMOPIBHIHO 3 MOJIEKYJIaMU BCEPEANHI
pIIMHU) MalOTh HAAJWIIKOBY TMOTEHLIadbHy eHeprito. llg HammumkoBa eHepris €

9> CKJIJTHUKOM BHYTPIIIHBOI €Heprii pLaAuHU 1
L 2 T Ha3MBAEThCS IOBEPXHEBOIO eHeprieto (Wios).

T e R OueBHAHO, 110 YMM OIJBIIOKO € IIIOINA
4—?—» R S MOBEPXHi PiAMHHU, TUM OiIbIIAa MOBEPXHEBA
=0 emeprii: Wys=6S, ne 6 (curma) —
KOe(IIIeHT MPONOPUINHOCTI, SIKW Ha3UBAIOTh

MOBEPXHEBHUM HATSITOM PIAWHH.
Ilosepxnesunn namsaz piounu — Qi3UyHa BEIWUYMHA, SIKA XapaKTEpPU3yeE [aHy
PiIMHY i JTOPIBHIOE BiJHOIIEHHIO MIOBEPXHEBOI €HEPTii 0 TUIOLII MOBEPXHI piguHu: 6=W

I10B /S

H
Onuuuis noBepxaeBoro Hatsry B CI — HBIOTOH Ha MeTp: [0] = 1—.
M

Hocain 3. BizpMeMO apoTsAHE KUIblle, MO 1aMETPaIbHO MPOTHICKHUX TOUYOK SKOTO
BUTbHO, 0€3 HATATY, NMPUB’SHKEMO HUTKY. 3aHYPHUMO KiJIbIle B MUJIBHUN PO3YHH,
1o o0uaBa OOKHU B1JI HUTKH BUABUTHCI MIIbHA ILTIBKA.

IIlo Oyae, AKIIO0 MPOPBATH ILIIBKY 3 OAHOT0 OOKY?



Ak ueit odocnio modxcna noscnumu? (MunbHa TUTIBKA, yYTBOpEHa Ha Kapkaci
CTSTY€ETHCS, CKOPOUYIOUH IUIONLY CBOET IIOBEPXHI).

OCKITbKM TIOBEPXHEBUI MIap PIAMHU Ma€ HAJJIMIIKOBY MOTEHIIaIbHY €HEpriio, a
Oyab-sKa CHCTeMa IparHe 10 MIHIMyMYy IOTEHIIaJIbHOT €Heprii, TO BiJbHA MOBEPXHS
PIIMHU TparHe 3MEHIIUTH CBOIO TUIONTY (CKOpOTUTHUCS). TOOTO B3/IOBXK MOBEPXHI PiIUHU
JIOTh CWJIM, L0 HAMaraloTbCsl CTATHYTH 110 MOBepxHio. Lli cuiam Ha3uBalOTh cUilaMu
MOBEPXHEBOIO HATATY.

Cuna noeepxnesozo mnamazy — 1 Cuja, 1O Jdi€ B3J0BX [OBEPXHI pIIUHH,
NEPIEHIUKYISAPHO 10 JiHii, 0 00MEXye MOBEPXHIO, Ta HAMAra€ThCsl CKOPOTUTH ILJIOLLY
MOBEPXHI 10 MiHIMyMY.

31aTHICTh PIIUHU 10 CKOPOUCHHS CBO€ET MOBEPXHI HA3UBAIOTh MMOBEPXHEBUM HATSITOM.

Mu 3po0uim 1ie OJHE BIAKPUTTS (3aIUC Y 3OIIUTI): CUIU NOBEPXHEBO20 HAMAZY
NepNeHOUKYIAPHI 00 MeXCI NOBEPXHEB020 Wapy pIOUHU, | 60HA BUHUKAE AK pe3)bmam
NpacHeH s PIOUHU 3MEHWUMU C80I0 NOBEPXHIO i, Omaice, NOBEPXHERY eHeP2ilo.
[loBepxHeBUI HATAT PIAMHU — 1€ BIAHOIICHHS CUJIM MOBEPXHEBOI'O HATATY, SIKa JIl€ Ha
€JIEMEHT KOHTYDPY, 110 OOMEXYE 1110 TIOBEPXHIO, /10 JOBKUHU KOHTYPY :

Fros =01
O— MOBEPXHEBUIA HATAT PIAUHY; FHOB— cuJia OBEPXHEBOI'O HATATY; | — noexuna BinbHOT MTOBEPXHi.

@13UYHUKA 3MICT TOBEPXHEBOIO HATSTY: NMOBEPXHEBHUI HATAT YHMCEIBHO JOPIBHIOE
CHUJII TIOBEPXHEBOI'O HATATY, AKa 1€ Ha KOXKHY OJWHHULIIO TOBXKUHHU KOHTYPY, III0 OOMEXY€
HOBEPXHIO PIIUHU.

OnycTuMO B MUJIBHHUI PO3YMH JPOTSHY PaMKy, OJIHA 31 CTOPIH

akoi pyxoma. Ha pamui yTBopuThCs MUJbHA IUTiBKA. Bynemo
pO3TATYBATH 1[I0 IUIIBKY, JIIOYM Ha TNONEPEYUHYy (pyXomy
CTOPOHY paMKH) 3 MEBHOIO CUIIoK0 F,yy, . SKio mig giero mmiei
CWJIH TIOTIepEYrHA TEPEMICTUTHCS Ha AX, TO 30BHIIIHI CHIIA

BUKOHAIOTE podoTy: A=F, ., -AX = 2F,,; " AX.
3a paxyHOK BUKOHAHHS ITi€l poOOTH IUIONI 000X MOBEPXOHB

IUTIBKK 30UIBIIATBCS, @ OTXKE, 30UIBIIUTHCS M TOBEpPXHEBA

eneprin: A=AW= o'AS = o -2IAx, ne S=21Ax, —
30UIbIIEHHSI TUIOUI JIBOX IOBEPXOHb MWJIBHOI IUIIBKU. [IpupiBHSABIIM TpaBi 4YaCTUHU

ozlepskaHKX piBHOCTeH, MaeMo: 2F .. *AX = o -21AX. Otxe Fy,=o |,

[IpoBeaemMo HacTYIMHUN TOCBIJ Ta 3'1COBYEMO, AKOi (hopMH HaOyae piavHa i A1€0

OJIHUX TIJIbKU CHJI TIOBEPXHEBOTO HATATY.

Hocaig 4. Y xonlOy 3 po30aBiICHUM CIHPTOM
MTOMIIIIAEMO MIIETKOIO Kparuito
onuBKoBOi oii. Il]lo mu 6auumo?

3HoB Tema ans po3aymiB. (Kpamns omii B

po3uunHi Habys1a GopMu KyIIi).



https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D0%BB%D1%8F

Mu 3 Bamu BIATBOpWIM JAOcCHin Oenbriickkoro ¢isuka i matematuka Kozeda
[Inato. [Jlocnig mokaszaB, IO B CTaHI pIBHOBaru BUIbHA €HEPTisl CUCTEMH Mae OyTH
MIHIMaJbHOO. 3aHYPEHHSIM KpaIrull ojiii B PiAMHY 3 TaKOK CaMOI0 T'yCTHHOIO, fIK y OJii,
[Tnato 3MIr 1OCSATTH YCYHEHHS i CHUIM TSDKIHHS Ha Kparuiio ojiii. €AMHUMU CHJIaMU, IO
JISTA Ha Kparuio, OyJId CHUJIM TOBEPXHEBOI'O HATATY, I JI€0 SKUX, BOHA Halyna hopMu
KyJi, 00 3 yCiX TUI JaHOTO 00'eMy KyJisi Ma€ HaWMEHIIY IMOBEPXHIO, a OTXKE, HaMEHIITY
MOBEPXHEBY BUIbHY €HEPrito, sKa MPOIOpIliiHa MOBepXHI piauHu. [Ipu mBHUIAKOMY
0o0epTaHH1 KyJIi OJIMBKOBOI OJIIi B1J HET BIHOKPEMIIIOETHCS KUIBIIE, SIKE TIOTIM PO3PHUBAETHCS
Ha YAaCTUHU. YTBOPIOIOTHCS KYJBbKH, SIKI MPOJOBXKYIOTH 00€pTaTHCh HABKOJIO OCHOBHOI
KYJIL.

BucHoBok (3amuc y 3ommti): Piouna 3a eiocymuocmi cuiu msdiCiHHA, aO0 KOIU BOHA
ypisHosadicena cunoio Apximeda, nputimac cgepuuny Gopmy, wo Mae MIHIMATbHY
NOBEPXHIO NPU OOHOMY U MOMY IHC 00 EML.

Manuit o0'eM piauHu cam Mo cobi mpuiiMae (popmy, 6JII/IBBKy 10 Kym TOMY IO

3aBASKM MajJiil Maci piAuHU Ccuja v( »‘
\ ;

TSOKIHHS, IO [llI€ Ha Hel, TaKoX
He3HauHa. [loBepxHeBa eHepria U y
BOMY BUIAJIKY MEepPEBUILILYE
NOTEHIIIIHY €HEPrii0 CHUJIM TSHKIHHS,

dbopmMa pIIUHM BU3HAYAETHCA CaMe
Heto. [luM  mosicHIOETbCA — KyJsicTa
dbopma kparneinb piauHu. MajaeHbKi KparelbKi pOCH TaKoXk OJM3bKi 32 (HOPMOIO 10 KYIIi.
VY kocmiyHOMY KOpaOii, sIKMM mepedyBa€e y CTaHi HEBaroMocTi, KyJAcToi (GopMu
Ha0yBalOTh HE TIJILKA OKPEMI Kparlii, a il BeuKi 00’ eMu piguHu. [IponoHyro neperinsHyTu

BijieoparmeHT «Boja y HeBaromocTiy.
http://mors.in.ua/main/746-voda-v-nevagomosti-video.html

JloMamIHbOI0 3aBIAHHS.
3poOUTH KOHCIIEKT
JlaTv TMCHhMOBO BIJITIOBI/II HA 3aIUTAHHS:
1. HaBeniTh npukIiiagu Aii CHIJI MOBEPXHEBOTO HATATY.
2. SIx 3MIHUTBCS cUJIa MOBEPXHEBOIO HATATY BOJM Y pa3i pO3YMHEHHS B HIl Muja?
3. SIxoi ¢hopMu HaOyBarOTh Kparuil pIAMHU B YMOBax HeBaromocti? Yomy?
4. YoMy KUpPOBI IUIIMH HA O/IsI31 HE BIAE€THCS 3MUTH BOJIOIO?

3BOpOTHIii 3B'A30K:
E-mail: vitaserqgiivhal992@agmail.com



https://uk.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D1%8C%D0%B3%D1%96%D1%8F
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http://mors.in.ua/main/746-voda-v-nevagomosti-video.html
mailto:vitasergiivna1992@gmail.com

