19.10.2022
I'pyna 21
®di3uKa i acTpoHOMist
Ypoxk 5-6
Tema: «Jlaboparopua pobota Nel «BusnauenHns koedilieHTa MOBEPXHEBOTO HATATY

pinuHu». Kpucraniuni 1 amopdHi Tija
Mera:

e JloBropUTH TEOpPETUUHUN MaTepian; Yy3araJbHUTH, CHCTEMAaTHU3yBaTU Ta
norjauOWTH 3HAHHA Y4YHIB 13 TEMH; 3aCTOCYBaTH MAaTeMAaTW4HI 3HaHHS IIiJ dYac
PO3B’sI3yBaHHS NMPUKIAAHUX 3a7a4; (JOpMyBaTH MPOCTOPOBY YABY;

® PpO3BUBATU B Y4YHIB Mi3HABAJIbHHUI IHTEPEC, YMIHHS BUKOPHUCTOBYBATH HaOyTI
3HAHHA, HABUYKU W yMIHHS B HOBUX CUTYallsfX; NIABUIIUTU 1HTEPEC 10 BUBUYCHHS
MaTEeMaTHKH; pO3BUBATH aOCTPAKTHE Ta JIOTTYHE MUCIICHHS;

e BHUXOBYBaTH y Y4YHIB MOBary Ta 3alliKaBJIEHICTh /10 BUBYEHHS MaTEMaTHKH,
CTapaHHICTh Y HABYAHHI; CIPHUATH PO3IIMPEHHIO KPYTO30py YUHIB.

Martepianu a0 ypoky:

Yy SMIHHMTBCA, 1 AKINO 3MiHMTBCH, TO SIK, BMCOTA
o MiAHATTA BOMM B IDYHTOBHX KAMiIApax, sKIO Ipyur

pPOBIYIIHTH?
A He a3MiHUTBHCHA B 3meHwmuTbHCH
B 36iAbLINTHCA I Binuosige sanexurs Bix cxnany I'PyH©YY

B) 3mMeHmuThCS, OCKUTBKY pajilyCc IPYHTOBUX KaIUISPIB MICIIS PO3MYITYBAHHS
301IBIIIUTHCAL.

PTyTh 3MOUYE CTaJb, aje He 3MOYYye CKJI0. Bubepirs
& DHCYHOK, IO BiAmoBimae curyanii, xoau B CTaJIeBY
MOCYAMHY 31 PTYTTIO ONYCTHJIM CKJISHY TPYOKY.

A) Kpamist HeamouyBaibHOI piuHu HaOyBae popMu, 0IU3bKOIT 10 chepruyHoi, a
TIOBEPXHsI PIIMHY MOOJIN3Y CTIHKU MOCYIUHU € OMYKJIOK. badyiMo OmyKIuii MEHICK Yy
Kamspi.



YoMy DOPiBHIOE MOBEPXHEBUI HATAT PiAMHA, AKIIO HE

.9 BUXIZITHOMY OTBOpi minmerku, aiamerp axoro 1,2 MM,
MOJKe BTpMMAaTHCH Kpamas Macoo 36 mr? Baaxkaiire,
mo g=10 m/c?,

A 40 mH/m b 48 mH/Mm B 73 MmH/Mm r 96 mH/Mm
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Ha moBepxHi BOAM ILIaBA€ CIDHUK, MOBXKHUHA AKOTO 4 em i maca 0,1 r.

q -) flke IPUCKODEHHsS OTPMMYE CIDHUK BiApasy MmiCaAs TOro, K 3 OAHOTrO
GoKy Bifi HBOTO KarnarwoTh muabHUNA posunH? IloBepxHeBHMH HATAr BOAH
73 mMH/M, MUIBHOIO POIIUHY — 40 mH/mMm.
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KyGuse, sM0ouyBaAHMMH BOLOIO, IJIABAC HA TIOBCPXHI BOAN ey

6 o (mup. pucynor). fk i yomy smiHuThes raubuHa 3a- —
O = —
gypesua Kybuia, grmo iioro narepru napadinom? — T R ===

Bona He 3mouye mapadin. A oTke KyOUK 3aHYPHUTBCS Y BOJTY, aJi€ 3aJTUIITUTHCS
MOBHICTIO cyXuM. L]e Bi10OyBaeThCcsi TOMY, 1110 B3a€MO/I1sI MIDK MOJIEKYJIaMH P1JIUHH €



O1IIBIIOI0, HIXK MK MOJIEKYJIaMU PiJIMHU Ta TBEPAOTO Tija (y JaHOMY BUIIAJKY BOJH 1
KyOHKa).

Amop¢Hi — TOXK He MawTb popmu? Yn Tak ue?

BH Bate 3HaeTe, 0 3a CTPYVETYPOK aMopdHi Tina gy:xe OJMH3BKLI A0 piguH.
MouiekyJyis, aToMH, HOHH aMOp(HHX TiJ Baaraji po3TalloBaHi XaOoTHUHO, i TiNLEKH
BCEpeNHHI HeBeJIMKHX JIOKaJLHHX I'PYI, AKiI MICTATH yCLOIO KiJILKA UaCTHHOK,
BOHH DO3TAINIOBAHI B MIeBHOMY MOPAAKY (OauXcHiil nopadorx). @isHUHI BIacTHBOCTI
aMOp(@HHX TiJ (TenJonpoBiAHICTE, eeKTpPONpPOBiAHiCTE, MiOHiCTE, OOTHUHI BIac-
THBOCTI TOINO) OJHAKOBI B yCiX HAaUPAMEAX — aMopprHi mila i30mponti.

I IsoTponia (Big rpel. is0s — pPIiBHWA | tropos — HanpAMOK, BNacTUBICTb) — He3a-
NEXHICTE GI3MUHNX BNAaCTUBOCTEN Big HanpaMKy, obpaHoro B Tini.

IIpukaagaMi aMOpOHHX TiJd MOMEYTE OYVTH CKJ0, pisHi 3aTBepmiai cMoan
(AuTap), IIACTHKH TOIMo. AMop(dHI Tina neBHHi uac 30epiraioThs cBOIO (POpMY,
OJHAK YHACJHiJI0OK TPHBAJIOIO BILIMBY BOHH TeuyTh. AKOIo amopdHe Tino Harpi-
BATH, TO BOHO M'KIIAE NOCTYIIOBO i Horo nepexin v pigxuii cTad saiiMae sHAUHHI

inTepram TeMIepaTyp.

a @ 6 g g e @
Puc. 34.1. [leaki BngM KpUCTaniyHUX rpaTok: @ — npocra kybiuna; 6 — ob’emHouexTpoBaHa kybiy-
Ha; 8 — rpaHeleHTpoBaHa KyDiuHa; 2 — rexkcaroHanbHa

Wo take nonimopdizm

V kpucmanitiux minax 4acmuHiy pe1osunu (amomu, MoIexyiu, doHu) pos-
MAauloeani 8 4imxo susHa4eHomy nopadky. AKINO 3'eIHATH HeHTPH NOJI0XeHE PiBHO-
Bard UYaCTHHOK KPHCTAJIUHOTO Tija, TO BHiifle IpaBHJILHA [IPDOCTOPOBA I'DATKA, AKY
HA3HBAWTE Kpucmanriynor. [oBeneHo, mo icaye 230 THIOIB KpHCTANIYHHX I'PATOK.

Hanpurnaja, v kpHcTaJi nosgodino doax IlogoHino posTamoBaHi v BepiiHHAX
Ky0a, YTBODHOIOUH npocmy xkydiyny rpamxy (pHc. 34.1, a).

Houn uneroro depyMy 3a KiIMHATHOI TeMIIEpaTypPH Tex PoaMilleHi y BepIIHHAX
Ky0a, KpiM Toro, OMHH iOH PO3TAIIOBAHW YV MeHTpl Kyba — e 00 eMHOUeHmMposata

Kybivna rpamia (puc. 34.1, 6).



Hygmo marpite sanizo go 906 °C, To poasra-
mysadHa HoHis Pepymy panToM sMIHHTBCH —
rparea mnepedynverwhca. lleHTpankHi fiomm amic-
TATLCH, & B cepeArHi Ko:xHOol rpadi kybda 3’ABUTLCA
NoNaTKOBHH HOH, — Ie zpaneyenmposana xylitna
rpamsxa (puc. 34.1, g). ¥V rTakiii rparmni JacTHHKH
BlIaKkoBaHI mincHime, Hix B of'eMHOIeHTpOBaHIH
kyDiugiii. IlinkHe DAKVBAHHA CHOCTepiracThCH
TAKOM YV 2eHCA20HAAbHIN Kpucmaiivydiil 1pamui
(puc. 34.1, 2).

3seprime yeazy! YacTHHKH B KpHCTAlIax
IIiNEHO BOAKOBAaHI, BigcTaHl Mix IX DeHTpaMH IIpH-
OJIH3HO JOPIBHIOIOTE PO3MIpY YACTHHOK (eJeKTpoHHI
XMapH UYACTHHOK TOPKAaIOTLCH OJHA OJHOI), a oT
v so0paxeHH] KpHCTAMIUHHX I'DATOK 4YacTo MOKasy-
IOTh TiILKH NOJIOKeHHS PiBHOBAr'd YacTHHOK.

BaraTo kpHcTaliuHHX peUOBHH MAalOThL OJHA-
KOBHH XiMiusw# ckIaja, ogHAK uYepes pisHY CTpPVE-
TYPY EPHCTANiUHHX I'DPATOE BiIpisHATLCH CBO-
iMH (QisHYHAMH BJIacTHBOCTAMH (pHc. 34.2). Take
ABHINE HASHBAKITE Nonimopdizmom, a mepexin iz om-
Hiel RpHCTATIUHOL CTPYKTYDH B IHITY — noniMmopd-  Puc. 24.2, Pizni kpuctaniuni cranm
HUM Nepexogom. Byrneww: a — anmas; 6 — rpadit

Haoprrnan, v sppodEROTE] INTYYHAX AXMasln
BHEDHCTOBRYIOTE TodiMophHERd nepexin rpadity
B anmas. llelt nmepexin pigfypacThRCH 3A THCKIB
G0 Tac. — 100 Tee. arMoctep i 38 TeMIOepaTyp
1800-2300>C., 1 mapmakm®: ¥ pe3avALTATI HAa-
rpisaHHA ¥ BAKYYMI A0 TeMoeparypH OIM3LEO
1500 *C anMas nepeTROPIETLEA HA rpadiT.

Yomy MOHOKPWCTANM € aHl30TpONHWMK

Epucranivei Tina MOMYTE OVTH MOMOKDU-
cmaiamy 1 noaikpucmatamu.

MoHokpwcTan — TESpOE TiNO, YACTWHKKW AKOTO
YTEODKTE EMWHY KDWUCTANIUHY IPaTtky.

Pwc. 34.3. Npupogsi kpHCTa- Hnopﬁn,ungﬂne POSTAIIVEAHHA YACTHHOK
NW: @ — NAIYPHT; 6 — KBApPY Y MOHOEDHCTAN € NPHYHHOW TOTO, [0 MOHO-
EPHCTATH MAITL IUIOCKL IpAH] TA HosMiHHI KYTH
izt rpapamu (puc. 34.3) ghisuyni sracmusocmi
MOMHOKPUCHUIAIE Fademams &ld ofpamnozo 8 MuXx
HANPAMKLY.

I JanesHICTE QIIMYHNK ENAcTMBOCTEN KPWCTaNa
8ig 0fpaHoro B HbOMY HaNpAMKY HA3WBAKThH
aHizoTponiew (BiQ rpel. anisos — HepiBHMNA
i tropos — HaNpAMOK, BENACTWBICTE)

R TT R e — _ _TaR, ME?iﬂHiT-II-Ia MINHICTE DATATEOX KDHCTA-
e L pp— MiB PisHA B PISHUX HANPAMEAX: MIMATOK CAHJIH
BIICTaHI MK AOTD S3CTHHKAMM JMerKO POGMIAPOBYETLCH HA TOHKI MIACTHHEN B Of-
B pi?HHI HANPAMEAX |:Ii3HI HOMY HAODAMEY, ane itoro gabaraTo CRHMEimE
POSTAMATH HepPIeHIHKYISDHO A0 MIACTHHOE.

Big manpamey, ofpaHoro B EPHCTAN, 3AMEHIATE HOTD TOIIONDORI THICTL,
eMeRTDONPOR] THICTE, BANOMISHHA, MDOZ0OPICTE, JiHiHHe DOSITHPEHHA Ta GATATO
IHIINX QISHYEHY BAACTHEOCTeH. AHIZOTPOIIA EPHCTANIE 3YMOBIeHA X KpHCTA-
MUHHMH ITPATHAMH: B DISHHY HANDAMEAX BiICTAHI MiM YACTHHEAMH, 00 VTBO-
PHIIOTE EPHCTATIYHY TDATEY, pisHi (pue. 34.4).



Monikpuctann — Teepni Tina, AKI cknagaTeca 3 DaraTbox XaoTMUHO OPIEHTOBA-
HUX ManeHbKWX KPUCTaNWKIB, Wo 3pocnuca Mk cobow (KpucTaniTie).

Ha pigminy Bij MOHOKDHCTANIBE nofikpucmaiiyti mild izomponti, ToOTO
IX BaacTHBOCTI ofHaKORBi B vcix manpaMmiax. Ioxikpucraniunay OyaoBy TBepaoro
Tijla MO:XHA BHABHTH 34 JOIOMOTI0K MiKpocKona, a iHogi Il BHAHO i Heoz0poeHHEM
okoM (uaByH). BinbmicTe MeTasiB, AKi BHKOpDHCTOBYE JIOJHHA, € IOJiKpHCTA-
JIaMH.

ﬂ Pigki kpncranu
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Pigknin kpucTan — cTaH peuyoBMHW, AKWA NOEQHYE
MAWMHHICTE PIOWMHKM A aHI3OTPONIK KpWUCTanie.

V piduni YACTHHKH B I1JOMY pO3TAaNIOBAaHI Xa-
OTHUYHO Ta MOMKYTE BintHO obepTaTHCh i mepemingy-
BaTHCE ¥ OYVAL-AKHX HaIpDAMEKAaX; y KpucmaiitHomy
meepdoMy miji icHye TPHBHMIpHHH NaleKHH mopd-
IOK I JACTHHKH MOMKYTE JIMIIe KOJHBAaTHCH 0ind Imo-
JI0MeHE DiBHOBArH. V pidkoMy xpucmadi € MeBHHKR
CTYNIHE YIOPANKOBAHOCTI B POSTANIYBAHHI MOJEKYI
(puc. 34.5), anme i NONYCKAaeThCH JedKa cBodoja IX
nepeMimenud. HafiuacTime pigkokpHACTATIYEWE cTaH
CIIOCTEepPiraeThcAd B OPraHiUHHX PeUOBHH, MOJIEKYIH
AKHX MAaWThE BHIOBMEHY ado MTHCKOMOTIOHY (QopMy.

dalexHICTE ONTHUYHHX BIACTHBOCTEH piIkHX
KDHCTAJIB BiJi TeMIepaTypH Ta eJeKTPHUYHOIO II0JIH
s3afeameunna X MHAPOKe 3aCTOCYBAHHSA B JHUCILIEAX
rofHHHHEIB | KaabkyaaTOpiB, V NepCcoOHANLHHX
KOMIT'IOTepax, IJIOCKHX TeleBizifiHHX expaHax; Ix
BHKOPHCTOBYIOTE ¥V MeAHUIHHI (HaOpHKIa[, 9K iHgH-
KaTOpH TeMIlepaTypH) Tommo. Tak, KyT DOBOPOTY ocel
MOJICEY ¥ KOMHOMY IIapi XoJecTepHUHOro pigkoro
KEDHCTANA 34JIeHTE BiJ TeMnepaTypH, a Big kyTa
[IOBOPOTY B3aJIe¥HTE 3a0apBlIeHHHA KPHCTANIA, TOMY
AKIN0 TOHKY NOJIMEpHY IJIiBKY 3 MIKpOIOpPOsHHH-
HaM¥, 3all0BHEHHMH XO0J/IeCTEDHKOM, HAKJACTH Ha
Tio, TO BHHIe KOJILOPOBe BimolpaxeHHd pO3Oomimny
TeMIIepaTypH.
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Puc. 34.5. Jeaki Tvnu pigkmx
KpWCTanie: g — CMexmuyHi
(Monekynu opieHToOBaHI Napa-
nenbHoO OfHa ofHIRA | yTeopH-
10Tb TOHKI wapu); 6 — Hema-
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JdomaiHe 3aBJaHHS: IPOUTH TECT 3a MOCUIIAHHAM
https://forms.gle/ijmgg4Y jnuGThtBv79.

3BOpOTHIN 3B'30K:
E-mail t.anastasia.igorivna@gmail.com


https://forms.gle/jmqg4YjnuGTbtBv79

