Tema "CTpoeHue razo00pa3sHbIX, JKHAKHUX U TBEPALIX Tea"

Heas ypoka: Ha ocHoBe MKT 00BSICHUTH OCOOEHHOCTH CTPOCHUS Tell B PA3JIMYHBIX COCTOSIHUSAX,
paclIMpUTh KpPYyro3op ydaluxcs [0 JaHHOMY BOIPOCY, IOKa3aTb HEPa3pbIBHYIO CBS3b M3y4aeMOro
MaTtepuaia ¢ XMMHEH, MaTeMaTHKOW, CIIOCOOCTBOBATh Pa3BUTHIO HMHTEpeca K IMpeIMeTy, BBIPadOTaTh
BHUMaHME, TPYJ0II00HE, CTPEMIICHNE K TTO3HAHUIO OKPYXKAIOIEro MUpa.

3agauu ypoka:

OOpa3zoBare/bHbIE:
Crioco6cTBOBaTh OBJIAJCHHUIO 3HAHUAMHU MO TeMe “CTpoeHue ra3000pa3HbIX, KHIKAX M TBEPABIX

2

Ten”’;

YCTaHOBUTH XapaKTEp 3aBUCUMOCTH CHJI INPUTSIKEHUS W OTTAJIKUBAHUSA OT PACCTOSHUSA MEXIY
MOJIEKYJIaMU;

Yuuthcs peniaTb Ka4ECTBEHHBIE 3a1a4M.
Pa3puBaromme:

Pa3BuBars:

HaOII01aTEIBHOCTh, CAMOCTOSATEIHHOCTH;

JIOTUYECKOE MBIIIJICHUE

YMEHUE NPUMEHSATh 3HAaHUSI TEOPUU HA MTPAKTHUKE;

COZIEUCTBOBATh PA3BUTHIO PEUYU, MBILIJICHUS
BocuurarejbHble:

DopMUpOBaHKE NPEACTABICHHUIN O €IMHCTBE U B3AUMOCBSA3HU SABJIECHUN PUPOIBI.

DopMHUPOBATH MOJOKUTEIBHOE OTHOIIEHUE K IPEIMETY
Tun ypoka: Ypok U3ydeHHsI HOBOIO Marepuasia.
®opma ypoka: KOMOMHUPOBAHHBIN

OOopynoBanne M MaTepHAJIbI: MPe3eHTAUWs, KOMIBIOTEP, AKPaH, MYJIbTUMEAUUHBIA MPOEKTOP,
JIEMOHCTPALIMOHHBIA MaTepuall: KYCOK JIbJia, KOJObI pa3nuyHOil (OpMBI C BOAOH, AIL.YAMHHUK C ropsyei
BOJIOM, IIACTHKOBAsE OyThIJIKA C BOJOW, KOJOBI, pa3iuyHOM (HOPMBI, IIIMPHUL,, MOJEIH KPUCTAUINYECKUX
pEIIeTOK, pa3NuYHble MaTepuaibl (CTalb, YYyryH, Me/b, aTIOMUHUHN, MJIAaCTMACCHI, CMOJIbI, MOJACOTHEYHOE
MacJo | T.J.), BO3AYLIHbIE IIapbl, HACOC.

Xoxa ypoka
1. OpraHu3anMoHHasi YacTh.

Yuurensn: 3npasctByiite. B 1836 rony pycckuit nostr ®énop lMBanoBuu TroTueB Hamucasl Takue
IIPOHUKHOBEHHBIE cTpoku (Cuanp 1)

He To, uto MHMTE BBI, IpUpOAA:
He cnenok, He 6e3ayIIHBINA UK —
B Heit ecth nymia, B HeM ecTh cBO0OOIA,
B Heli ecTh M1I000BB, B HEHl €CTh S3BIK.
2) IlocTanoBKA HeJield ¥ 32124 YpoOKaA.

ITpounTarh TPyAHBIM SI3BIK IMPUPOABI NBITAIOTCA YYEHBIE, KOTOPbIE NOHMMAIOT, YTO ATOMBI JIMIIb
OYKBBI, @ MOJIEKYJIBI TOJIKO CJIOBA 3TOT'0 YIUBUTEIHHOIO S3bIKA.

ATOMBI M MOJEKYJIBI MOTYT pAacIloyiaraTbCsi B IPOCTPAHCTBE B CaMOM IMPUYYJ/UIMBOM IOPSIKE,
COCTaBUThH pPa3IMYHbIE BELIECTBA, KOTOPBIE MOJ JEHCTBHEM BHENIHHX YCJIOBUN (TeMIEpaTyphl, AaBJICHUS)
MOTYT HaxOJUThCS B PA3JINYHBIX arperaTHbIX cocTosHusX. (Caain 2)

Yaurenan: Kmo nazoeem smu cocmosnus?

Omeem: TBEPJ0E, )KUAKOE, ra3000pa3Hoe.

Yumnreisb: IpaBUIBHO, U €CTh €Ill€ OJIHO, YETBEPTOE COCTOSHME BELIECTBA - IJla3Ma, HO 00 3TOM MbI
IIOTOBOPUM Ha JIPYTHX ypOKax.

A cerofHss Mbl PacCMOTPUM CTPOCHHME Tra3000pa3HbIX, JKUIKUX M TBepAbIX Tesl. OTKpoiTe TeTpaau H
3aMUIIUTE TEMY YPOKa:

“Ctpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX Ten . (Caaiia 3)



Ha maprax y Bac oOpaszery TaOmuipl, nepeueprure e€ cebe B TeTpaab, Mbl 3alOJHUM €€ B Ipolecce
ypoka. (Caaiin 4)

COCTOSIHHE paccrosiHue JBHKCHHE B3aUMOJICVICTBUE | SHEPIrUs CBOICTBa
BeIleCTBa MEXKTY
YacTUIlaMHU
razoo0paszHoe
KHUIKOE
TBEP/IOE

B kauecTtBe nmpumepa, pacCMOTPUM CaMO€ pachpoCTpaHEHHOE BEIIeCTBO Ha 3emiie — Boay. (Cuaiin
5)

Kakoii popmyroii B xumuu o003Havaercs Boja?

Yuenuk: H20.
Yuurensn: npasuwibHo, H20 — ogHOro atomMa Kuciaopoja 1 IByX aTOMOB BOAOPO/a.

Mgl 3HaeM, yTO Boja ObIBaeT pa3Has: TBephas- N&A (IeMOHCTPUPYET KYCOK JIbJa), )KUIKas- BOJA B
CTakaHe, ra3000pa3Hasi — nap (HaJuBaeT TOpsSYyI0 BOJLY U3 YaHUKA).

(Cnaiin 5)

OTnMyaroTcs I MOJIEKYJIBI JIbJIAa U 11apa OT MOJIEKYJIbI BOJbI?

Yuyenuk: Her.

Monekynsl mapa M JibJa TaKXE COCTOSIT M3 OJHOIO aToMa KHUCIOpoAa M JIByX aTroMOB
Bogopoaa.(Cmaiin 6)

Yuurteab: 3agaiuMcsi BOIIPOCOM: IOYEMY B OJHOM CJy4ae BEIIECTBO Tra3000pazHOe, B IPYrom
KUJKOE, a B TPETbeM — TBepAoe?

3) OTan 00bsACHEHUsSI HOBOI'O MaTepHaJia

Haiitu oTBET Ha 3TOT BOIIPOC MO3BOJISIET MOJIEKYJIIPHO-KUHETUYECKAS] TEOPUSL.

Bcnomuum ocHoBHble nonoxeHuss MKT, xotopble Obliu BrepBble cHOPMYIMPOBAHBI BEIUKUM
pycckuM yueHsiM M. B. JIOMOHOCOBBIM.

YyeHuk:

1. Bce BemecTBa COCTOAT M3 YACTHIL;

2. OTH YacTHUIIBI OECTIOPSIOYHO JBUKYTCS;

3. 4YacTHIIbl B3aUMOJIEHCTBYIOT APYT C IPYTOM.
Yuureis:

Tak Kak cocTaB BOJBbI, JIbJa U I1apa OJUHAKOB, TO, OYEBUIHO, COCTOSHUE BELLIECTBA 3aBUCUT OT TOTO,
KaK YacCTHI[bl JBMKYTCS M KaK B3aUMOJCHCTBYIOT JPYT C APYTOM.

Ecnu B caMbIx o0ImMX yepTax MpeacTaBUTh ce0e CTPOEHHE ra3oB, KUAKOCTEH M TBEPIBIX TEM, TO
MOKHO HapHCOBaTh TaKyl0 KapTUHY (I€MOHCTpUpYET Taliuily ¢ M300pakeHHEM MOJEKyN Mapa, BOJBI,
npaa). (Caaiin 8)

Yumnresb: YTo MOKHO CKa3aTh O B3AUMHOM PAaCMOJI0KEHUH YaCTHI] B 3TUX TPEX COCTOSHUSAX?

Yuenuk: *B razax yacTHIlbl pacroyoKeHbl JaJIeKO APYT OT JIpyra, 6ecrnopsa04Ho.

*B ®UAKOCTAX YaCTHUIBI PACTIONOKEHBI IOYTH BIUIOTHYIO, OPSAKA B PACIIONOKEHUH HET.

*B TBepAbIX TeIax MOJEKYIbI paCION0KEHBI BILIOTHYIO U B ONPEACICHHOM MOPSJIKE.

Yunreas: [IpaBunbHo. B razax pacctosHue Mexay yYacTHIAMH B CPEAHEM BO MHOTO pa3 IPEBBHIIIAET

pa3Mepsl camux yactuil. CkaTre Bo3IyXa JOKa3bIBaeT HAIMYUE OOJIBIIUX PACCTOSHUN MEXTYy MOJICKYTIaMH.
bricTpoe pacmpocTpaHeHue 3amaxoB JOKa3blBaeT, YTO MOJIEKYJbl ra3oB ABMXKYTCS C OOJIBIIUMU

CKOpOCTSIMH, OecriopsiI0ouHO,. YacTuIlsl raza NogoO6HO OeryHam - CIIpUHTEPaM, CTPEMHUTENBHO POHOCSTCS B

MIPOCTPAHCTBE

YacTullel CTaIKUBAIOTCS JIPYT C IPYTOM U Pa3JEeTalOTCs B pa3HbIe CTOPOHBI MOJIOOHO OMIIBSPAHBIM
miapam. Criabble CUITbI IPUTSKEHUS B Ta3aX He CIOCOOHBI yAepkKaTh YacTHULIBI ApYr okojio Apyra. [loatomy
ra3bl MOTYT HEOTPAHUYEHHO PaCIIUPATHCS.

Hamomuuaro, 4To nBrKymieecs Teino oOjagaeT KWHEeTHYecKor »sHeprued «E . DHepruio
B3aWMO/ICVCTBUS HA3bIBAIOT MOTEHIUATIBHON «E m».




Bb1600: BeleCcTBO HAXOMUTCS B Ta3000pa3HOM COCTOSIHUU, €CJIM SHEPTUs IBUKCHHSI BO MHOTO pa3
OoJIbIIIe YHEPTHH B3aUMOICHCTBHSI.
YuuTenb: 3aMoMHIIU B Ta0nuie, B 1 cTpoky

CocrosHue Crpoenue JBmxeHue BsanmonetictBue Oneprus | CpoiicTBa
BelIeCTBa
razoo0paszHoe | I>>ro. Xa0THUYECKOE, Ynpyroe cTOJIKHOBEHUE, Ew»E. Jlerko cxxumarorcs.
v» 100 m/c F B3aumopeicTBus Maisl Heorpanuuenno
GecriopsnodHOE pacIupsoTCs.

He coxpassitor Hu
¢dopmy, HE 00BEM

KUJIKOE [=r. Konebarensnoe | Ilpurskenue u orrankusanue | E E [Tnoxo cxumarorcs
C MepPECKOKaMH, | Ha pacCTOSHUH, CoxpassioT 00bEM
BbnvoxaMii nopsaaok F Tekyuu, nerko
B3aUMOJAEHCTBHUS JJOCTATOYHO MEHSIOT opmy
BEJHKH
TBEpAOE I=r Konebarenpnoe | [purskenue u orrankuBanue | E »E « | CoxpaHAroT 00péM 1
JanbHUM nopsaaok | okosno OITP F B3anmMopmeHCTBUS BENUKA bopmy
(xpuctammgeckas [Tnoxo cxxumaroTcs
pereTka) [Tnoxo
pacTAruBaroTCA

Yuuresnsb: 0 cBOWCTBaxX raza Mbl HOCMOTpUM BHaeopoJmK. (Cuaiin 5)
3anuceiBaeM B Tetpaas (Coaaiin 6)
o Jlerko cxxumarorcs.
e MoryTr HeoOrpaHMYEeHHO PACIIUPATHCS.
o He coxpansiror Hu popMy, HU 00BEM.
(Yuamuecs BBIIOJHSIOT 3aIIUCh B TETPALIH.)
YunTelb: NEPEXOIUM K KHUIAKOCTSM.
Y4eHuk: *B XuIKOCTIX 4acTULIBI paCIOI0KEHBI TOYTH BIJIOTHYIO, IOPSI/IKA B PACIIOJIO0KEHUH HET.
Yunresnb: CoBEpIIEHHO BEPHO.
Mounekynbl )KUJIKOCTH HaXOAATCS HEMOCPEACTBEHHO JIPYr Bo3ie Apyra. I = ro. OTUM U 00bsICHAETCS Manas
C)KUMAEeMOCTbh >kuJKocTel. Ilpu monbITke M3MEHUTh 00BEM KHUJKOCTH (Jake Ha MaJlyl0 BEIUYHHY) CHJIIBI
OTTaJKHUBaHUS CTAHOBSITCS OYE€Hb BEJIHKHU.
3axarble, IpYrMMH MOJIEKYJIaMH, OHU COBEpIIAIOT Kak Obl “Oer Ha MmecTe” (KOJeOJIIOTCS OKOJIO
MIOJIOXKEHUSI pPAaBHOBECHSI, CTAJIKUBASICh C COCEAHUMHM MOJIeKyJaMu). JIuib Bpemst OT BpeMeHU Kakasi-HUOyAb
MOJIEKYyJla COBepLIaeT * MPBDKOK’, HO TYT e IOMNaJaeT B HOBYIO «KJIETKY», OOpa30BaHHYIO HOBBIMH
cocesamMu. Her cBOOOIHOrO NBM)KEHHUS YacCTHI- BCEr/la €CThb B3aUMOJICHCTBUE Cpa3y C HECKOJbKUMH
OommkaiimuMu yactunamu. [loTeHuuanpHas SHEpPrus B3aMMOAEUCTBUS OOJbIIE KUHETHMYECKOW SHEPrHH
JIBUKEHMUSL.
XapakTep MOJEKYJISIPHOTO IBM)KEHUS B JKUIKOCTSAX, BIEpPBbIE YCTAaHOBJICHHBIH COBETCKHUM (DHU3UKOM
SAxoBeiM Unbuuem @penkenem (moprper yueHoro Ha ctp 158 yueOHHMKA), MO3BOJISET MOHATH OCHOBHBIE
CBOKWCTBA KUIKOCTEM.
Buneopoauxk (Caaiiabl 7 u 8)
YuuTennb: 3anvcbiBaéM OCHOBHBIE BBIBOJIBI 110 KUIKOCTAM (Caaiig 9)
o CoxpaHAI0T CBOIi 00BEM
o Tekyuu, jierko MeHAOT popmy
e Ilpunumarort popmy cocyaa
o Ilnoxo cxumarores
Yuurean: TBepapie Tena.
YueHuk: *B TBepJpIX Texax MOJIEKYJIbI pacroyioKEeHbl BIUIOTHYIO M B OTIPE/IETICHHOM MOPSKE.
Yunreasn: [la. I = ro. ATOMBI WJIM MOJIEKYJIbI TBEPBIX TEJ B OTIUYHME OT aTOMOB MJIM MOJIEKYIT )KMJIKOCTEH
KOJIEOJTIOTCSI BCErZla OKOJIO OIpPEJENICHHBIX MOJ0KEHUH paBHOBECHs. DTO OOBSACHIETCS B3aMMOACHCTBUEM
yactull. Ha Kkaxayio yacTHIly AeWCTBYyeT OoJiplliee YHCIO YacTHIl, YeM B CiIy4ae C JKHUIKOCThbIO, €€



MOJIOKEeHHE 00Jiee yCTOMYMBO, TaK KaK BOHUKAET JAANbHUUN MOPSIOK. ECiaM COSMUHUTE 3TH MONOKESHHS, TO
MOJIYYUTCSl IPOCTPAHCTBEHHAS PELIETKA, €€ HAa3bIBAIOT KPUCTAIIINYECKAsL.

Ha crp. 159 yuebnmka, puc. 8.9 u 8.10 m300pakeHbl KPUCTALTUYECKUE DPEIIECTKH MMOBAPCHHOW COJIM H
anMasa. (Caaiig 10)

BuyTpennuil mopsAIOK B PACHOJIOKEHUUM AaTOMOB KPHUCTAUIOB NPUBOAUT K MPABUIBHBIM BHEIIHUM
reoMmeTpuyeckuM popmam. TBep/pie Tena COXpaHsIOT He TOJIBKO 00beM, HO U OopMYy.

CymiecTByeT MPUTSKEHUE M OTTAJIKMBAHWE YaCTHUIl, MOTECHLUMAJbHAs SHEPTUs B3aUMOJICUCTBUS YaCTHIL
3HAYMUTEIILHO OOJIBIIE X KHHETHIECKOM SHEpruu (OO0JIbIIIe, YEM Y KUIKOCTEN ).

(Caaiim 11). Anma3z u rTpadur - 3TO aTOMbl OJHOTO M TOTO JKE€ OJJIEMEHTa yrjiepoja, HO
pacrojoKEeHHbIE B PA3HOM IOPSJIKE U UMEIOLINE pa3Hble KPUCTAINYECKUE PEIIETKH.

Anma3 — caMblif TBEpbII Cpeid MUHEPAJIOB, 3TO Laph BceX KaMHel. OH Kpernue BCeX BEIIECTB Ha
CBETE, 3TO CBET COJIHIIA, CTYCTUBLIMIICS B 3eMJI€ M OXJIaXKACHHbII BpeMeHeM. OH urpaeT BCeMH I[BETaMH, HO
caM OCTa€rcsi NMpOo3payHbIM, TOYHO Karisg BOJbl. biaromapst cBO€H HCKIIOUHMTEIBHOM TBEPAOCTH ajaMas
UrpaeT TPOMAJHYI0 pOJIb B TEXHHUKE. AJMa3HBIMHM MWJIaMH pACHIIMBAIOT KaMHH, ajMa3Hble Oypbl
WCIIONB3YIOT TIPU pa3Beqke Heap. Uepes BOJOUMIIBHBIE aiMa3bl MPOTATUBAIOT HUTH MAPALTIOTHON TKaHU, C
MTOMOIIBIO aJIMa3a U3TOTaBIUBAIOT TOHKYIO MPOBOJIOKY TBEPABIX METAJIIOB.

[Ipupoaublil aiMa3 BCTpedaeTcs peaKo, MOITOMY €ro MOJydat0T HCKYCCTBEHHBIM ITyTEM.

['paduT coBepiieHHO HE MOXO0XK HA anMas. TBepAocTh rpaduTa CTOIb HE3HAYUTENbHA, YTO OH JIETKO
ocTaBisieT cie Ha Oymare. M3 HEro U3roTaBiIMBalOT CTEPXKHHU Ul KapaHAallen.

Pa3spabarbiBasi mpoOiemy cuHTe3a anma3a M3 rpadurTa uccienoBaTeld OOpaTHIM BHUMaHHE Ha
MaTepuaj, OYeHb CXOXKUU IO CTPYKType C TpaguTOM -HHTPUT OOpa,- W TOIXYYHIHA aTMa30TO00HBIHA
Matepuan 0opHuUTput (Oopazon). OH okazalics Ja)ke TBEpXKE aaMa3a U TepMHUYECKU Oosiee CTOMKUM (aiMas
cropaer mpu Temmeparype 627°C, a 6opazon — npu 2000 °C). bopa3oH Hamien MMpoOKOe MPUMEHEHUE B
TexHuke. Tak Hayka mpuBena K CO3/IaHHI0 HOBOTO MaTepHara.

CMoTpuM BUJIEOpOJIHK O cBoMcTBax TBepAbIX Ten (Cuaiia 12) u 3anucbiBaeM B TETPalb:

(Caaiig 13)

e Coxpansiort 00béM 1 popmy

o Ilioxo cikumarorest

o Ilioxo pacTaruBarTcs
Yuuresb: NpUILTO BpeMsi OTBETUTh Ha MOCTABJIEHHBIN B Hauaje ypoKa BOIPOC: OT YEro 3aBUCHUT, YTO OJHO
Y TO K€ BEIIECTBO MOXKET HAXOJUTHCS B PA3HBIX arperaTHbIX COCTOSTHUSX ?

Omeemot yuauwguxca: OT pacCTOSIHUS MEX]ly YaCTULIAMU, OT CUJI B3aUMOJIEUCTBUS, T.€ OT TOT0, KaK
PacrosoKeHbl MOJIEKYJIbI, KAK OHH JIBUXKYTCS U KaK B3aUMOJIEHCTBYIOT JIpyr ¢ ApyroM. (Caaiinl4)

4) DTan 3aKpenJieHust npoiiaeHHoro matepuasa. Urpa “Uro 3a cocrosinne?” (Caaiiabr 15-33)

OueHky “5” monydaert yqamuiicsi, HabpaBIIuii HanOOJIbIIIee KOJTMYECTBO OAIIOB.

Yyutens BbICTABISET OLEHKH B KypHAIL.

5) Nomamnee 3axanue: § 62, OTBETUTH Ha BOMPOCHI rocie maparpada (Caaiia 34)
6) 3akmouenne (Cuaiia 35)
Yuurennb: Pemars 3aragku MO>XHO BEYHO.
Bcenennas Benp OeckoHEUHa.
Crnacu6o BceM HaMm 3a YpoK,
A rnaBHOe, 94TOO ObLT OH BIPOK!
7) IllonBeneHue UTOTOB ypPoOKa.

UTO HOBOTO y3HAIM Ha ypoke?

Yuenuk: 3HaHUE CTPOEHUS BEIIECTBA HEOOXOIUMO JIJISl TOTO, YTOOBI MTOHUMATH BCE (DU3UUYECKUE SIBJICHUS B
IIPUPOJIE.



