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JMucuummaa  Qusnka

Tema: B3anmHble npeBpallieHUs KUIKOCTEN 1 ra3oB (2 yaca)

Bun yuebHOro 3aHsATHS: H3yYyeHHE HOBOTO MaTepuaa,

Kpurtepuu onennBanus:

OtMmeTka 5-3aganue BoInoJiHeHO HA 100%:;

OT1meTKa 4 -3a1aHNe BBINOJHEHO ¢ HEKOTOPBIMU He0UeTAMM;
OtMmeTka 3 -3ajaHue BbINOJIHEeHO Ha S0 %.

COAEP)XAHUE YUYEBHOI'O 3AHATUA

3aganue 1.
BauMarensHO U3y4uTh MaTepua.
[TucbMEHHO OTBETUTH Ha BOMPOCHI B KOHCIIEKTE:
e Uro Takoe uUCHapeHWe M KOHACHCAUUs C TOYKU 3PEHUS MOJICKYJISPHON
buzuku?
e OT 4ero 3aBUCUT ucHapeHue?
UTto Takoe HACHIIICHHBIM M HEHACHIIIEHHBIM Map M OT Yero 3aBHCHUT
JaBJICHUE HACBIIIEHHOTO mapa?
UTO Takoe KUIMEHHUE U OT YEr0 OHO MPOUCXOAUT?
UTo Takoe BIAXKHOCTh U TOYKA POCHI?
Kakxum npubopoM u3MepsroT BIaKHOCTh U Kak OH paboTaeT?
Teepasie Tena, popmynst FOnra.



ichapeHune n koHaeHcaums. HacblWweHHbI U
HeHachblLWeHHbIN nap. KnneHue. BnaXxHocCTb

MCNAPEHUE U KOHOEHCALIUA.

Mapoo6pa3soBaHue - NpoLiecc npespaLleHns
XKMOKOCTM B nap.

KoHpeHcauwms - npouecc npesBpalleHus napa B
XMOKOCTb.

MUCIMNAPEHMUE - npouecc napoobpasoBaHus ¢
NMOBEPXHOCTU XXMUAKOCTN U TBepaoro tena.
3akntovaeTcsa B BblfieTaHMm YacTul, (Monekyrn,

aTOMOB), El KOTOPbIX rMpesBbilWaeT noTeHunarbHy
QHEPIrmn nx ceA3n C octalribHbiIM YaCcTnuamMu
BellecTBa. CKOpOCTb ncnapeHmnd 3aBnCUT OT.

1. nnowaan NnoBepPXHOCTU XUAOKOCTM.

2. Temnepatypsbl (YBENNYNBAETCS), XOTS
npoucxoanT npu nobon TemnepaTtype u He
TpebyeT NOCTOSAHHOrO NpUTOKa Tenna.
Temnepatypa XMOKOCTU YMEHbLUAETCH.

3. ABWXeHNA MOSieKyn Hag NOBEPXHOCTbLIO
XWUOKOCTU UK rasa,

4. poga BeluecTBa.

HACBILWEHHbIA N HEHACBILWEHHbIN

BelecTBO B ra3oo6pasHOM COCTOSIHUM, HaxoasLeecs
B AMHAMMYeCKOM paBHOBECUM CO CBOEU XUOAKOCTLIO,
Ha3. HacbIWeHHbIM napom. [inuHamuyeckoe
paBHOBecCHe 3aKIlo4aeTcs B TOM, YTO NPOLECChI
ncnapeHust N KoHOeHcauuy ypasHoBeLleHbl. [laBrneHne
HaCbILLIEHHOro napa B 3aBUCUMOCTM OT TemMnepaTypbl
(kpMBasi a) pacTeT ObICTpee, YeM MaearbHOro rasa
(rpaduk b), T.K. ¢ pocToM Temnepartypbl
yBeNuunBaeTcs KOHUeHTpauus, a p=nkT.

T




OCHOBHOE CBOMCTBO HAChLILEHHOrO napa - AaBreHune
napa nNpu NOCTOSTHHOW TeMnepaType He 3aBUCUT OT
obbema (cMm. nsotepmy). Yuactok BC cooTBeTcTBYET
HacbILEeHHOMY napy.

KUMNEHUE

KUNEHMUE- npouecc akTMBHOIoO napoobpasoBaHusi BO
BCeEM obObeme xungkoctn. ConpoBoXxaaeTcs
obpaszoBaHMEM M POCTOM MY3bIPbLKOB Napa BHYTPU
Xunakoctu. INy3sbipbkn 06pa3ytoTCst OKONO LIEHTPOB
napoobpasoBaHus (MPUMECU, MUKPOTPELLMHDI).
KuneHne npoucxoaut:

1. BO BceMm obbeme,

2. Npy NOCTOAAHHOM Temnepartype (Temneparypa
Knnenust). Noatomy TpebyeT NOCTOAHHOIO NPUTOKa
Tenna.

Temnepartypa KuneHus onpenensieTca

1. cBOMCTBaMU XMOKOCTU (Tabnuua T-p KUneHms).
2. BHELLUHUMW YCIOBUAMM (OaBNEHNEM).

Ycrnosue pocTa My3bIPbKOB: Prapa>Parntrgh -
cnenoBaTternbHO, C MOHWXEHUEM aTM.

AaBrneHndaremMn-pa KnneHmsa nNoHN>XaeTcH.

Ycnosue nogbema nysbipbka: Fa, ? mg.

BINAXKHOCTb.

BINTAXKHOCTb. BO3QYXA - BenuiunHa,
XapakTepusytoLasa cogepkaHme BOASHbIX NapoB B
BO34yXe.

P

0= 100% = -100%

Py

Py




ABCOJTIOTHYHO BnaXXHOCTb M3MEPSIOT NNIOTHOCTLIO
T

3
BOASAHOro napa B Bo3gyxe (r, M~ ,) Unu ero
napuuwanbHbiM gasneHvem p (MMa).

OTHOCUTEJIbHAA BnaxHoCcTb Noka3bIBaeT,
CKONbKO NPOLIEHTOB cocTaBnsdeT abcontoTHasd

BIMa>XHOCTb OT HGO6XOLI,I/IMOI7I AOJ14 HacblWeHNA BO3ayXa

9=—1-100% = L 100%

npv aaHHon temnepatype: P Po :

TemnepaTtypa, Npy KOTOPOW BO3AYX B NPOLIECCE CBOEIO
OXIaXX[OEHUS CTAHOBUTCHA HACbILLEHHbIM BOASAHBIMY

napamu, Ha3. TOMKOW POChI (CM. puC.).

Mpnbopbl oS N3MepeHnst BIaXKHOCTU: BOSTOCHOM
rmrpomerTp,

XWOKOCTHbIN (KOHOEHCALUMOHHbLIN) TMIPOMETP,

MMrpoMeTP NCUXPOMETPUYECKUI (MCUXPOMETP).

Baaumubie npespalieHus

ra3oB,XuaKocTei 1 TBepAbIX Ten TeepOble mena:

QNaB/eHKe ba Al
o =2 &E=—

E - monynb HOmra, [T1a];

Al - ynnuuenue tena, [M];

S - momaak MONEPeYHoro ceueHus, [M2];

b _ auanpuas JTMHA Tela, [M];

D - nmamerp, [M];

S . GIE'M. I .

b M b

Al=1-1,. 4

0 - MexaHU4YecKoe HanpsihkeHue, [[1a];

€ - OTHOCHUTEJIPHOE YIJIMHEHHUE, [-];




F - cuna, [H].

3ananue 2
N3yunts Marepuan

Kpucraminyeckue u amop@Hbie TeJa

TBepzbie Tena OTIIMYAIOTCS TOCTOSTHCTBOM (POPMBI U 00bEMa U JCNATCS Ha
Kpuctaunueckue u amopdusie. Kpucrammueckue Tena. Kpucrannmueckue tena
(KpUCTaJLIBI) - 3TO TBEPJIBIE TENA, ATOMBI HJIM MOJIEKYJIbl KOTOPBIX 3aHUMAIOT
YHOPSIIOYEHHBIE TTOJIOKEHUS B MPOCTPAHCTBE. YacTULIbI KPUCTATNIMUECKUX TE
00pa3yIoT B IPOCTPAHCTBE NMPABWILHYIO KPUCTAITMIECKYIO TPOCTPAHCTBECHHYIO
pemeTky. Kaxx1oMy XUMHUYECKOMY BEIIECTBY, HAXOJAIIEMYCSI B KPUCTAILTAYECKOM
COCTOSIHUH, COOTBETCTBYET OIpE/E/ICHHAs KpUCTAINIMYECKas peleTKa, KoTopas
3a/1aeT PU3NYECKHUE CBOMCTBA KpHUCTasUia. 3HaeTe Jik Bbl? MHOTO JIeT Ha3aj B
[TerepOypre Ha OAHOM M3 HEOTAIUIMBAEMBIX CKJIAJIOB JIEXKaIU OONBIINE 3amachl
O€JIbIX OJIOBSIHHBIX OJIeCTSIIMX MyroBUIl. M BApyr OHM Hauaau TEMHETh, TEPSITh
OJIECK U PacChINaThCs B MOPOIIOK. 32 HECKOJIBKO JHEH TOPhI MYTOBUIL
MIPEBPATHIINCH B TPYyy ceporo nopomka. "OynoBsiHHas yyma' - Tak K MPO3BaJIU 3Ty
«0one3Hby» 0enoro ooBa. A 3To OblIa BCETO JIMII MEPECTPOiiKa MopsIKa aTOMOB B
KpucTasuiax onoBa. OnoBo, nepexost u3 6e10i pa3HOBUAHOCTU B CEPYIO,
pacceimaercs B mopoiuiok. M 6esoe u cepoe 0JI0BO - 3TO KPUCTAILIBI 0JI0BA, HO MPU
HU3KOM TeMmneparype U3MEHSIETCSl UX KPUCTAJUIMYECKasi CTPYKTYpa, a B PE3yJIbTaTe
MEHSIOTCS (PU3MUECKUE CBOMCTBA BEIIeCTBA. KpUCTAIIBI MOTYT HMETh Pa3IMuHYIO0
¢dbopMy ¥ OrpaHWYEHBI TUIOCKUMU TpaHsIMH. B mpupose cyimecTByoT: a)
MOHOKPHCTAILIBI - 3TO OJIMHOYHBIE OJHOPOIHBIC KPUCTAILUIBI, UMEIOIIHIE GopMy
MPaBUIbHBIX MHOTOYTOJIbHUKOB M 00J1a1at01e HEPEPHIBHON KPUCTAIIMYECKOM
PELIETKOM.

MoHOKpHCTaIIIbI TOBAPEHHOU CONIU: 0) MOTUKPUCTAIUIBI - 3TO KPUCTAIIINYECKHUE
Tesa, CPOCIIMECS U3 MEJIKUX, Xa0TUYECKU PACIIOJI0KEHHBIX KPUCTAIIIOB.
BOJBITMHCTBO TBEP/BIX TEJI UMEET MOJUKPUCTATUIMUECKYIO CTPYKTYPY (METalIbI,
KaMHH, [IeCOK, caxap). [lonukpucranisl BUCMyTa: AHU30TpONUs KpUcTaiuios B
KpHUCTaJUIaxX HaOMI0AaeTCsl aHU30TPOIUS - 3aBUCUMOCTh (PU3MUECKUX CBOWMCTB
(MEeXaHUYECKOM MPOYHOCTH, NEKTPONPOBOTHOCTHU, TEIUIONPOBOJHOCTH,
MIPEJIOMJICHMSI U TIOTJIONIEHUS CBETa, MTU(GPAKIIUU U JP.) OT HAMIPABJICHHS BHYTPU
KpUcTasuia. AHU30TPONHS HAOIIOMAaeTCsl B OCHOBHOM B MOHOKpHUCTaIax. B
NOJIMKpUCTAIIaX (HampuMep, B OOJBIIIOM KyCKe MeTalljla) aHU30TPOTHS B
OOBIYHOM COCTOSIHUM HE TIPosBIIAeTCs. [[0MMKPUCTAIIBI COCTOST U3 OOJBIIOTO



KOJIMYECTBA MEJIKUX KPUCTANIMYECKUX 3€PEH. XOTs KaXAbli U3 HUX 001a1aeT
aHU30TPOIHEHN, HO 32 CUET OECIOPSAOUHOCTH UX PACIIONOKEHUS
HNOJUKPUCTAIIMYECKOE TEJIO B LIEJIOM YTpauyuBaeT aHu30Tponuto. Jlrodboe
KPUCTAJUIMYECKOE BEIECTBO IJIABUTCSA U KPUCTAIUIU3YETCSI IPU CTPOTO
ONPEAEIEHHON TEMIIEPATYPE IIABIICHUS: )keie30 — npu 1530°,0m0B0 - ipu 232°,
kBap1 - npu 1713°, pryTs - npu Munyc 38°. HapymmTe MOpsa0K pacnioyioKEHHUS B
KPHUCTAJIE YAaCTULIBI MOT'YT, TOJIBKO €CJIM OH Hadal IuiaBuThes. [Ioka ects mopsaok
YaCTUL, €CTh KPUCTAJUIMYECKAS PEIIETKA - CYIIECTBYET KpucTaul. Hapymmncs
CTPOM YacTHI] - 3HAYUT, KPUCTAJT PACIUIABUIICS - IPEBPATUIICS B KUIKOCTb, WU
ucrnapuicd - nepeiesn B nap. AMopdHsie Tena AMop@HbIE TeIa HE UMEIOT
CTPOrOro Mopsijika B pacroyOKeHUH aTOMOB U MOJIEKYJ (CTEKJIO, CMOJIa, SIHTaphb,
kanudoib). B amopdHbIX Tenax HaOM0IaeTCs U30TPONHS - UX (PU3HUECKUE
CBOMCTBA OJMHAKOBHI 110 BCEM HanpaBiieHUsM. [Ipy BHEIIHMX BO3AEHCTBUSIX
amop(dHbIe Terna 0O0HAPYKUBAIOT OJJHOBPEMEHHO YIIPYTHE CBOMCTBA (IIPHU yaapax
pacKaJbIBalOTCs HAa KyCKH KaK TBEPJbIE TEJIa) U TEKYYECTh (IIPU JJIUTEIbHOM
BO3/ICUCTBUU TEKYT KaK KUIAKOCTH). [Ipn HU3KUX Temmeparypax aMmopdHBbIe Tena
110 CBOUM CBOKCTBAaM HAIIOMUHAIOT TBEP/BIE TENA, & IPU BBICOKHX TEMIIEpaTypax -
NOJ00HBI OYEHB BSI3KUM KUAKOCTAM. AMOp(HBIE TeIa HE UMEIOT OIPEIeIICHHON
TEMIIEpaTyphbl IUVIABJICHMS, a 3HAYUT,U TEMIEPATYPbl KpucTami3anuu. [lpu
HarpeBaHUM OHU MOCTENEHHO pa3Msryarorcs. AMOpQHbIE Tejla 3aHUMAIOT
IPOMEXYTOUHOE MOJIOKEHUE MEKY KPUCTATNYECKUMH TBEPbIMU TE€JIaMU U
xuakoctamMu. MurepecHo OAHO U TO e BEIIECTBO MOXKET BCTPEUAThCsS U B
KPUCTAJUINYECKOM U B HEKPUCTAINIMYECKOM BHJIE. B )KUAKOM paciuiaBe BEIECTBA
YaCTHI[bI IBUXKYTCS COBEpILIEHHO OecnopsiaouHo. Eciu, Harpumep, paciuiaBuTh
caxap, To: 1. ecnu pacmaB 3acTbIBA€T MEAJIEHHO, CIIOKOMHO, TO YaCTHULIbI
coOuparoTcs B pOBHBIE PAJIbI U 00pa3yloTCsl KpUCTAIUIBI. Tak moxydaeTcs
CaxapHbII NECOK WM KyCKOBOM caxap; 2. €CJIH OCThIBAHUE IIPOUCXOINUT OYEHb
OBICTPO, TO YACTHIIbI HE YCIIEBAIOT MOCTPOUTHCS MPABUIIBHBIMU PSAJIaMU U pacIlyiaB
3aTBEpPAECBACT HEKPUCTAUNINYECKUM. TaK, eclii BBUIMTh PacIlJIaBJIC€HHBIA caxap B
XOJIOJTHYIO BOAY WJIM Ha OYEHb XOJIOAHOE OIIo/IE, 00pa3yeTcsl caxapHblil JieAeHell,
HEKpUCTauIMueckuil caxap. YnusutenabHo! C TedeHueM BpeMeHU
HEKPHUCTAJUIMYECKOE BEHUIECTBO MOXKET IIEPEPOAUTHCI», WM, TOUHEE,
3aKPUCTAIIN30BATHCA, YACTHUIIBI B HUX COOUPAIOTCA B MPABUIIbHBIE Psiibl. TOIBKO
CPOK JUISl pa3HbIX BEIIECTB Pa3JIMUEH: I caxapa 3TO HECKOJIBKO MECSLIEB, a IS
KaMHSI — MHWJUIMOHBI JIET. [IycTh JieqeHen MojaeXuT CIOKOMHO Mecsna aBa-Tpu. OH
IIOKPOETCS PBIXJION KOpOUYKOi. IlocMoTpuTe Ha HEe B JIyIly: 3TO MEJIKUE
KPUCTAJUIUKM caxapa. B HeKpHUCTasuM4eckoM caxape Hayajiacsi pOCT KPUCTAILIIOB.
[TopoxauTe enie HECKOIbKO MECALIEB — U YKE HE TOJIBKO KOPOUKa, HO U BECh
JeneHel] 3aKkpucTamn3yercs. Jlaxe Haie 0ObIKHOBEHHOE OKOHHOE CTEKJIO MOXKET
3aKpUCTAIUIN30BaThCA. OUYEHb CTapO€ CTEKJIO CTAHOBUTCS MHOT/A COBEPIIECHHO
MYTHBIM, IOTOMY YTO B HEM 00pa3yeTcsi Macca MEJIKUX HEMPO3pauHbIX
KpUCTaJI0B. Ha CTEeKONBbHBIX 3aBOAAaX MHOIA B YN 00pa3yeTcst «KO3ei», TO €CTh
[1bI0a KPUCTAJUIMYECKOTO CTEKIIA. ITO KPUCTALINYECKOE CTEKIIO OYEHb ITPOYHOE.
Jlerue pa3pylmuTh neyb, 4eM BBIOUTH U3 HEE yIpsIMOro «ko3ia». Mccaenosas ero,
YYEHBIE CO3IAJIM HOBBIM OYEHBb IIPOYHBIN MaTEpHUal U3 CTEKIIA - CUTAILL. JTO



CTEKJIOKPUCTANIMYECKUI MaTepual, MOTyYeHHBIN B pe3ybTraTte 00bEMHOM
KpucTayu3anuu ctekia. JIrooonbiTHOo! MoryT cyiiecTBoBaTh pa3Hbie
KpUCTaJITMUYecKue GOpMBbI OJJHOTO U TOTO ke BemecTa. Hanpumep, yriepos.
I'padut - 30 KpHUCTAITUYECKHiA yrepoa. U3 rpaduTa caenanpl CTEpKHA
KapaHJamiei, KOTOpble OCTABIISIIOT ciie/l Ha Oymare MpH JIETKOM HaJJaBIHBAHUU.
Crpykrypa rpadura cnoucra. Ciou rpadura JIErKO CABUTAIOTCA, TOATOMY
Yyelryiku rpadura npucTaroT k Oymare npu nuceMe. Ho cyniectByer u apyras
(hopMa KpUCTAIUIMYECKOTO yIlIepoJia - aiMa3. Tak pacroyioKeHbl aTOMbI yIJIepo/ia B
KpucTasuie rpadurta (ciieBa) u anmasa (crpasa). Ajamas - caMblil TBEp/blid Ha 3eMiie
MUHEpa. AJIMa30M PEXYT CTEKJIO U PACHMIMBAIOT KAMHU, TPUMEHSIOT IS
OypeHust ITyOUHHBIX CKBAXKUHAX, MOJUPYIOT CBEPXTBEP/IbIE CIUIABBI, aJIMa3bl
HE0OXOIMMBI JIJIs TPOU3BOJICTBA TOHUANIIIEH METAJUTMUYECKON TTPOBOJIOKH
JMAMETPOM JI0 THICSYHBIX J0JIeH MIUILTUMETpa, HapuMep, BoJIb()PaMOBBIX HUTEH
JUTS DJIEKTPOJIAMIL.

3aganue 3

3anoaHUTh TaOIHUITY:

CtpoeHue CBolicTBa ITpumepsl

Kpucrammmueckue
Tena

AmopdHbIe Tena

PaGoTty npenocraBurth K cjeaymouniei nape B Koucnexkre!!!!



