Knac [IpnBHILE Ta IM’4 Jlata

Tema. BuznaueHns nMTOMOT TEIIOEMHOCT] PEYOBHHH.

Meta: BHKOPHCTOBYIOUH PIBHAHHS TEMIOBOrO DanaHcy BH3HAUYHTH MUTOMY TeIl-
JIOEMHICTE PEYOBHHH BUTOTOBJICHY 3 MeTany. [lopiBusaTi oTpumane 3Hadenns 3 Tabiam-
YHHM.

Obaaananus: MIpHUH LMTIHJAD, Tepesu 3 Bakkamu (abo quHamomerp, abo enek-
TPOHHI TEPE3HU), TEPMOMETP, KATOPUMETP, METAJIEBUI LIWIIH/P 13 HUTKOIO, CKJISHKA 3
BOJIOIO, €NIEKTPUYHHI YalHHHUK 13 BOA0IO (OJJMH Ha KJIAC), NManepoBi CEPBETKH, MilllaJIKa.

Teopernuni Biomocri

JUnist BU3HA4YEHHS MTHTOMOT TEIIOEMHOCT] PEYOBHHH B TBEPJAOMY CTaHI MOJKHA
CKOPHUCTATHCS TaKUM MeTo1oM. T110 HarpiBaloTh B 0Kpoti (y BOJi 3a TeMIEpaTypH
100 °C), a noTiM onyckaloTh y KaTOPUMETP 13 X0JI0IHOIO BO/010. BinbyBaeTnes Ten-
N000MIH, Y IKOMY OepyTh y4acTh HOTHPHU TLIA: TBEPAE TUIO BIJAAE EHEPTil0, OJICPKY-
I0Th CHEPriI0 BOJA, KAJOPUMETP, TepMOMETP. OCKUILKH TEPMOMETP 1 KAJIOPUMETP 110~
PIBHSHO 3 BOJOIO OJICPKYIOTh HE3HAUHY KUIBKICTh TETUIOTH, MOKEMO BBAXKAaTH, 110 Ki-
NBKICTH TEIUIOTH, BUIAHOT TBEPAMM TLIOM, JOPIBHIOE KUILKOCTI TEIJIOTH, OAEPKAHOT
X0JIO/IHOIO BOJIOIO:

Qrina = Quogn-

OT:RE" Il""ri.naTn‘ri.na(t'ri.nal - t) = CBO,&MmBDﬂ,H (t - tso,q}i)

i cBuAumBDAH (t - tBDm{)
. e . mTiJIa(tTiJIa - t) .
A€ Crinas Cpopqu - MATOMI TETUIOEMHOCTI PEUOBHHH, 3 AKOI CKIAJAE€THCA TUIO, Ta BOJH;
My, My, - MACH TLIA H BOJIH;
Lrina i Lyony - TEMIIEPATYPH TLIA H BOJM HA MOYATKY JA0CILY;
L - Temneparypa Tula H BOJAM MICIs BCTAHOBJICHHS TETUIOBOi PIBHOBArH.

Xia podorn
IliaroroBKa 10 eKClepHMEHTY
1. [lepen TuM SIK po3M0YaTH BUMIPIOBAHHS:
a) yBaKHO MPOYHTAITE TEOPETUUHI BIIOMOCTI, 10/1aHi BHLIE;
0) srajaiite, O XapaKTEePU3YeE MHUTOMA TEIUIOEMHICTL PEYOBHHH; OAHHHULI ITH-
TOMOT TEMJIOEMHOCTI PEYOBHH.
2. Bu3znaure HiHy NOJUIKH IIKaJl BUMIPIOBAILHHX MPUIA/IB!

CTepM = ;Cnum.uun. = .
3. 3ragaiite, aKuX npasw Oe3neku HEOOXIAHO JOTPHMYBATHCA MM Yac poOOTH 3 BHMI-
PIOBAILHUM LHIIHAPOM, TEPMOMETPOM, FapsA4oi0 BOJOIO.
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https://docs.google.com/document/d/1 FFird Eu9iSaHaypeRvE ImwFoBz5
DkRC/edit?usp=sharing&ouid=1006831843309321391 1 5&rtpof=true&sd
=true

Excnepument
Cysopo dompumytimecs incmpykyii 3 Gesnexu.
Pesyasmamu sumipiosans iopasy saHocsme 00 maoauyi.

C C..
vV m BOJN? , tinas
o BOJIH? BOJIM My,
tao.uw C tTi}Ia'OC M3 KT ﬂ'}l{ t,°C KI 'H}K
Kr-°C Kr - °C

1. Hanmiire B mipuuit uuninap 100-150 ma soau. Bumipsiite 06’em Boau:

Veoqu = cm3 = M3,

2. IlepenuiiTe BOAY 3 MIPHOIO LIMJIIHAPA B KalopumeTp. Bumipsiite nouatkoBy remmne-
paTypy BOJH B KaJIOPHMETPI:

Looqu = °C.

3. Tepmometp noknagiTs Ha cepsetky. [TigiliaiTh 3 KATOPUMETPOM 10 BUMTEIIS, AKUM
13 4aifHUKa 3 OKPOTMOM JICTAHE 32 HUTKY METaJICBHIl LITIHP 1 MOKAaAe HOro y Baul
KanopuMmeTtp. 3’AcyiiTe y BUMTENS TEMIIEpaTypy BOJIH B YaiTHUKY:

lrina = °C.

4. 3HOBY MOMICTITH TEPMOMETP Y KAJOPHMETP 1, 37I€rKa NEpeMIllyI0uH BOIy Milia-
KOI0, CTEKTE 3a NiABUILCHHAM Temnepatypu. LLoiiHo 3MiHEHHS TeMnepaTypH cTaHe
HENOMITHUM (TOOTO BCTAHOBMTLCS TEIJIOBA PIBHOBAra), 3aruilith Mokas TepMoMeTpa -
KIHIIEBY TEMIIEPATypPy BOJIH:

t = i
5. BuiimiTh TepMOMETp 13 BOJAU, OCYIIITH HOro ManepoBOI0 CEPBETKOIO Ta NMOKIAITH Y
(yrasp.

6. BuiimiTe MeTaneBuH LHIIHP 13 BOAM, OCYIIITL HOr0 ManepoBoi0 CEPBETKOKO Ta 3Ba-
KTe:
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Moy = r = KT.

OnpanoBanus pe3yJibTaTiB eKCIePAMEHTY
1. Busnaure macy BoAH B KQJIOPHMETPI:

mBO,[[PI a P BOAH VBD,uH _ X
2. Bu3Haure NHTOMY TEIUIOEMHICTh METaly, 3 AKOro BUrOTOBJIEHHH 1uainap. CkopHc-
TaBUIKCH (POPMYIIOIO

c - cnonumangu (t = tannu)
o m'rina(t'rina - t)

3. PesynbraTi 004HMCIIEHB 3aHECITH A0 TaOIHILI.
4. CxopucTaBmmch TabIHILICI0 MUTOMOT TEIUIOEMHOCTI PEYOBHH Y TBEPAOMY CTaH1
(muB. Tadn. 1 Jlonarky), ai3Haiitecs, 3 AKO1 pe4OBUHH BUTOTOBIEHHH LIMIIIHAP.

AHaJ3 eKCIIepHMEHTY Ta Horo pe3y/bTaTis

[Ipoananizyiite exciepuMeHT 1 iforo pesyasratin. Chopmynioite BUCHOBOK, Y SKOMY
3a3HayTe:

a) SIKy BEJIMYMHY BU BH3HA4alH,

0) AKHi pe3ylbTaT OTPUMAIH (YHCIOBE 3HAYEHHS MHTHMOI TETIOEMHOCTI 1 IKHH Me-
Tan);

B) AKi YHHHUKH BIUTHHY/IH HA TOYHICTH OTPHMAHOTO pe3y/bTaTy (HE BYACHO BU3HA-
YUJIH TEMIIEPATYPY BOJH; poOMIM MOXHOKH BUMIPIOBAHHS NI Yac podOTH

3 TEPMOMETPOM, TEPE3aMH, MEH3YPKOIO).

BucnoBok

TBopue 3aB1anus
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3anpononyiiTe crnocid BU3HAYEHHA MAaCH METAJIEBOTO NnpeaMeTa (HanpHKIaj, raikm),
HE B/IAIOYHCH /10 3BAKYBAHHA 1 BUMIPIOBAHHA 00’ eMy.

JonarkoBe 3aBlaHHA:
OuiHITh BIAHOCHY MOXHOKY €KCIEPUMEHTY, CKOPHCTaBIINCH (POPMYIIOIO:

C
e=1-22.100%

craﬁ:t

€= |1- ‘-100%

1€ Coum — OTPUMAHE I11]1 YAC SKCIEPUMEHTY 3HAYCHHSI THTUMOT TEII0€-
MHOCTI PEYOBHHHM METAJIEBOI'O TL1A; Craga — TAOJIMYHE 3HAUYEHHS MUTOMOI]
TEMIOEMHOCT] MeTany (MOBIAOMIISIE BUMTEh)
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