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I'pyna 21

®di3uKa i acTpoHOMisI

Ypox Ne 34

Tema ypoky: Enextpuunuii cTpy™m y Metanax. 3aleKHICTh MTUTOMOTO OMOpPY Bix
TEMIEPATYPHU.

Merta ypoky:

HaBUajbHA — TMOMIMOWTH 3HAHHS YYHIB TPO EINCKTPUYHHA CTPYM Yy MeTajax,
3’sICyBaTH MPUPOJY HOCIIB 3apsily B MeTajax;

pPO3BUBAJIbHA — PO3BUBATH YSBY, TBOPUI 3/1I0HOCTI YUHIB, BIIOCKOHAJIFOBATH BMiH-
Hs 3aCTOCOBYBaTHU HaOyTI 3HAHHS HA MPAKTHIIL;

BUXOBHA — BHUXOBYBAaTH IMOYYTTS BIAMOBIIAIBHOCTI, B3a€MOJOMOMOIH, BMIHHS
BUCTYIIATH TIEPE]T Ay TUTOPIETO.

MarepiaJ 10 YpoKy
EJekTpuyHuM CTPYM B MeTAJIAX
Metan - kpucmain, y 8y31ax AK020 pO3MAaui06aHi NO3UMUBHL IOHU, A MIXC HUMU

XAOMUYHO PYXAIOMbCA BLIbHI e1eKMPOHU.
Po3riisitHeEMO BHYTPIIIHIO OYI0BY METAJIEBUX ITPOBIIHUKIB.

VY Oynb-IKOMY MEeTajll YaCTUHA €JIEKTPOHIB MOKUIAE CBOT MICLS B aTOMI, Y pe3yJib-

TaTl 4YOro aToM MNEPETBOPIOETHCS HA MO3UTUBHUN HOH. 0
[To3uTHBHI MOHM Ta HEWTpaJbHI aTOMHU B METaJlax pPO3-

MIIYIOTBCSA Y CTPOTOMY TOPSIIKY, YTBOPIOIOYH TaK 3BaHI
KPUCTaJII4HI IPATKH.
3a BiJICYyTHOCTI €JIEKTPUYHOTO MO BUIHHI €JIEKTPO-

HU BCEpEIMHI METAJIeBOr0 MPOBIJHUKA PYyXalOThCA Xao-
TUYHO Y BUTJISIII €JIEKTPOHHOTO Ta3y.
HeratuBHuii 3aps ycix BUIBHUX €JIEKTPOHIB 3a a0-

COJIIOTHUM 3HAYEHHSIM JOPIBHIOE TMO3UTUBHOMY 3apsiiy
BCIX HOHIB KpHUCTaJiyHUX rpaTok. ToMy 3a 3BHYATHUX

YMOB METAJICBUH NIPOBITHUK €ICKTPUYHO HEUTPATLHUN.
3a BIICYTHOCTI y TPOBIAHUKY EJIEKTPUYHOTO TOJIS

CJICKTPOHU PYXAIOThCS XAOTHUYHO, MOJIOHO O TOTO, SIK

PYXarThCsl MOJIEKYJIM Ta3iB a00 piauH. Y OyIb-IKUi MO-

MEHT 4acy IIBUJIKOCTI PyXy DI3HUX EJEKTPOHIB BIApi3- | ‘
HAIOTHCS 3HAYEHHAM i HaIpsAMKOM. 3a HAsSBHOCTI y Ipo- | @ %@ Ry \]
BIJIHUKY €JIGKTPUYHOTO TIOJI €JEKTPOHH, 30epirarouu |
CBI XAOTHYHHMH PyX, MOYMHAIOTH 3MILIYBATUCA B HANpPSMKY MO3UTHBHOIO IMOJIIOCA
mxepena. Pazom 3 6e3maHuM pyXxoM eJIeKTPOHIB BUHHUKAE 1 X YIOPSIIKOBAHUN PyX.

CuJjia cTpymMy, 110 NPOXOAUTH Yepe3 NPOBITHUK:
1




I =qonsv

q() - 3aps eIeKTPOHA

1 - xonuenrpauis enexrponis

S - naoma nonepeunoro nepepisy

L - wsuakicts CICKTPOHIB

3aJ1eKHICTL ONIOPY METAJIB BiJl TEeMIIEPATYPH
IIpoBenemo mocin

3’€JHAEMO CTaJIEBY CHIpaJIb 13 JXKEPEIOM CTpY-
My W MmiirpiBaTUMEMoO ii B moiayM’i cnupTiBkU. Ha-
npyry OyneMo HiATpUMYyBaTd He3MiHHOM. Jlocmifg
JEMOHCTPY€E: y MIpy HarpiBaHHs CIipajii cujia CTpy-
My B HI{ 3MEHIIY€EThCA, a 1€ 03HAYAE, 110 OMIp CIIi-

paii 3pocrtae. SKio MpoBECTH MOMIOHI JOCHiAM 3i

CHipajisiMi, BUTOTOBJICHUMH 3 1HIIIUX PEYOBUH, MOXKHA NMEPEKOHATHUCS, 1110 31 301IbIICH-
HSIM TEMIIEpaTypH OMip LUX CIipajeill TaKoXK 301IbIIYETHCS, ajie 3MIHA OMOPY KOMKHOTO
pazy Oyje 1HII0IO.

Onip memanesozo npogioHuKa 30i1bULYEMbCA 6 Pa3i NIOGUUIEHHA mMeMnepamy-
PU ma 3MEHUYEMbCa 8 pasi it 3HUNHCEHHA.

3MiHa OMopYy 3aJIEKUTh B1Jl MaTepiaiy, 3 SKOr0 BUTOTOBJICHUI MPOBIIHUK.

3aj1e:KHICTH ONOPY BiJl TeMIIePATYPH BU3HAYAETHCA 32 (POPMYJIOI0

R=Ry(1+ at).

Amnanoriuna (opmMya 3aJIexKHOCTI TUTOMOTO OTOPY BiJ TemmepaTtypH, (p = po (1l +
at)). Y mux hopmynax o - memnepamypuuii Koegpiuicum onopy. (Bin noxazye ioHo-
CHY 3MIHY e1eKmMPUUHO20 ONOpPY NPOGIOHUKA AOO NUMOMO20 ONOPY PEeUOSUHU NPU 3MIHI
memnepamypu nposioHuxka Ha I oC. )

3agaya 1. Omnip BUTOTOBIICHOT 3 MIJHOI APOTHHU OOMOTKH €JIEKTpOMar-
nity R; =200 Om mipu t; =20 °C. BusHauuTtu cuimy CTpyMy, IO IPOXOAMTEH IO OOMOTII
npu Temneparypi t, = 135 °C, AKIIo eaeKTpoMarHit miakIroueHo 10 JKepeia HOCTiHHO-
ro ctpymy, EPC sxoro 200 B, a BuyTpimHiit onip r= 10 Om. Temnepatypuuii koedirti-
enT onopy Mimi o =4,3-10 3K 1,



Jdano:

R, =200 Om
t,=20°C
t,=185°C e
£=200B
r=100M
«a=4,3-10°K"
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ToniR::M’a l-—

1+at,

Poas’'szanns
Cuiy erpymy B obmoTI BH3HAUAEMO 3a 3akonoM OMa 1 NOBHO-

e = ne R, = Ry(1+a(t, - t,))= Ry(1+at,).

R, +

Kona, [ =

Omnip R, npu £, = 0° C Bu3nauumo vepea Bigomuii onip R, upm ¢,,

Ry=2

1+at,

&1+ at,)
R(1+aty)+r(l+at)

ITicnsa niCcTAHOBKYH YHMCJI0BHUX 3HAYEHDb 3Haxoaumo [ =0,74 A.

Bianosias: 0,74 A.

IlepesBipre cebe:

1. SIx pyxaroTbcsl €EKTPOHHU Y MPOBIAHUKY B pa3l BIACYTHOCTI B HHOMY €JIEKTPHY-
HOTO TI0JIs1 Ta 32 HOTO HasIBHOCTI1?

2. TlosicHITh IPUPOAY EINEKTPUIHOTO CTPYMY B METaNax.

3. Uu 3anexuth orip

MeTatiB BiJl TeMiiepaTypu? KO 3aIeXuTh, TO SK?

JlomaiHe 3aBIaHHSA:

Hanucaru KOHCIICKT,

3BOpPOTHIi1 3B'A30K
E-mail vitasergiivnal992 @gmai

onparroBaTu §9 ¢.56-58

l.com

11!l y noBigomneHHi 3 a/3 He 3abyBaem BKa3yBaTu Npi3BuLLLEe, FPYny i A4aTy YPOKY.
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