Ypok o teme: «YpaBHeHHE COCTOSIHUSA U/1€AJTBHOIO ra3a
1 xypc, 15 rpynmna

Tun ypoxa: 00bsICHEHHE HOBOT'O MaTepHala.

2.00bsicHeHH e HOBOH TeMBI.

MBI yxe paccMOTpEH MOBEAEHUE UJleabHOrO ra3a ¢ Touku 3peHuss MKT. Onpenenunu 3aBucumMoctb
JIaBJICHHS ra3a OT KOHIEHTpaIuu ero MoJiekyil. Kakoii hopmysoii ona Beipaxkaercs?(p=nkT).Ha ocHoBe
3TOM 3aBUCUMOCTH MOYHO IOJIYYUTh YPaBHEHUE, CBA3BIBAIOIIEE BCE TPU MAKPOCKOMMYECKUX MapaMeTpa,
KOTOPBIE XapaKTEPU3YIOT COCTOSIHUE JAaHHOM MAacChl JOCTAaTOYHO pa3peKEeHHOro rasa. JlaBaiite BeIBEAEM
ero. Bermomunm dopmyitel it KoHeHTpanud | grcia Mosiekya(N=N/VN= mNa/M).

3nauut, p= MNakT/MV.

Ymuoxum 060e yactu Ha V: pV= MNaKT/M. (1)Kakue mocTosiHHbIC BETHUUHBI BXOIAT B 3Ty hopMyay?
Beraucinm Nak=6,02-102moms - 1,38 1023 [Ix/K=8,3 1 JIsx/mons-K. R=8,311/mMo.1b°K — yuuBepcaabHas
razoBasi OCTOSIHHASI.

YpaBHeHue
pV=RT/M-

Ha3bIBAETCS] YypABHEHHUE COCTOSIHUS UAeaTbHOr0 ra3a. EquHcTBeHHas BeIMYMHA B ’TOM YpaBHEHUH,
KOTOpast 3aBUCUT OT pojia raza, M. 13 ypaBHEHHs COCTOSIHHS UCATHHOTO T'a3a BEITEKAET CBSI3b MY
00BEMOM, JaBIICHHEM U TEMIIEPATypOi HICAIbHOTO T'a3a, KOTOPHI MOKET HaXOAUTHCS B IBYX JIFOOBIX
cocrostHUsAX. O003HauUMM MHAEKCaMU | U 2 mapaMeTphl IByX pa3iMuHbIX cocTosiHUM rasza. Torma pi1Vi=
RmT1/Mp2V2= RmT2/M. Paznenum o6e yactu Ha T. Uto 3ameuaem? CrietoBaTesbHO,
p1V1/T1=p2V2/T2=const(2) OT0 oaHa U3 (POpM 3amUCH YpaBHEHHUS COCTOSHUS.

3.UcTopuyeckas cnpaBka(BOCIUTaHNE HHTEPECA K MIPEMETY, K UCTOPUH MPEMETA, CIIOCOOCTBYET
NepeKIIoueHnIo BHUMaHus). Ha3piBaeTcs nanHoe ypaBHeHUE ypaBHeHHeM MeneneeBa — Kianelipona o
UMeHHU (hpaHIly3cKoro (pu3HKa, KOTopblii B TeueHue 10 et paboTan B neTepOyprckoM YHUBEPCHUTETE B
Poccuu. B 1834 r. uMeHHO OH BbIBEJl ypaBHEHUE COCTOSTHUS UCAIbHOTO Ta3a, 00bEIUHSIONIEe HECKOIBKO
3akoHOB. Pusnueckue uccnepoBanus KianeipoHa nocssIieHsl TEMIOTE, INIACTUYHOCTH U PABHOBECHIO
TBepbIX Ted. OH npunaan B 1834 r. matemarndeckyto ¢popmy uaesm C. KapHo, nepBbIM O1IeHUB 00JIb110€
Hay4yHOE 3HaueHue ero Tpyaa «Pa3mblluieHns 0 IBUXKYILEH CHUIIe OTHS», COIepPKAIEro GakTuIecKu
(GbopMyIHPOBKY BTOPOT0 Havaja TEPMOIMHAMUKH.

A ypaBHenue B Gpopme (1) Hocut Ha3zBaHue ypaBHeHHe MeHeneeBa — Knaneiipona. B ¢pusuke unorna
BCTPEYAETCS, YTO OJIMH U TOT K€ 3aKOH HOCUT UMs Cpa3y ABYX yUEHBIX,KOTOPbIE OTKPHIBAIOT €TI0 WK
COBMECTHO, UJIM HE3aBUCUMO JPYT OT JIpyra, MHOTJa aXke B pa3Hoe BpeMs. B ToT ke roa, koraa Ob11
oTKpbIT 3aK0oH Kianeliponom, B Poccuu B cembe qupekTopa ruMHasuu I. ToOonbeka poauics Oyaymuit
yuénbiii [[. 1 Mennenees. B cBoeil Hay4uHOH 1eAT€IbHOCTH OH PYKOBOJACTBOBAJICS €IMHCTBOM (PU3NYECKUX
Y XUMHYECKUX SIBICHUN. FIM OTKPBIT NEPUOANUECKHUN 3aKOH XMMHUYECKHUX 3JIEMEHTOB, KOTOPBIN SIBIISETCS,
MOKaJTyid, CaMbIM BEJTMKUM 000011eHreM B HayKe. EMy mpuHaanexar BakHeime paboTsl 10 B3aUMHBIM
MIpeBpaILEHHUsIM KHUIKOCTEeH U ra3oB. B 0J1HO BpeMst OH cjienall HemMaso AJIsl pa3BUTHUs TOPHOI00BIBAOIIECH 1
HedTenepepabaThIBAIOICH TPOMBIIIIICHHOCTH, a TAKXKe B Pa3BUTHU HAPOJHOTO 00pa30BaHUs. A CEroiHs
MBI BCHOMUHAEM O HEM, KaK O (PU3UK , KOTOPBI CBOUM OTKPBITHEM MOJIOKHII HAYAJIO PA3BUTHIO YYEHUS O
ra3oBbIX 3akoHax. B 1947 r. JI. 1. MeHneneeB BbIBEN ypaBHEHHE COCTOSIHUA ras3a JJisi IPOU3BOJLHOTO YHCIIA
MOJIEKYI.



4.3akpenjieHue MaTepuaJa.

VYpaBHEHHE COCTOSHUS UACATHLHOTO ra3a uMeeT 0oJbIIoe MpakTHieckoe 3HaueHne. OCHOBHas 3a/1a4a,
KOTOpYIO peniaeT ypaBHeHne MenneneeBa — Knaneiipona, 3To 3a1auu Ha pacy€T MpoueccoB, UIYIIUX C
HEU3MEHHOM Maccoii raza. PaccMoTpum 3T mporiecchl, padoTtas ¢ TabIuIeH.

3agaual,(pa3BUTHe BHUMaHUs, MaTeMaTUYECKUX HABBIKOB, TPAMOTHO peun).3asucumocms medxncoy
senuuuHamu 3a0ana mabauunvim cnocooom. Cocmasbme no KajicOOUu CMpouKe 3a0ayy u Hatoume
HeU38eCMHYI0 6eIUUUHY.

MonapHaa | aBneHmne |O6BbEM Y, | Temnepary
Mmacca

M-10-3,

Kr/monb

0,8

KpOMe TOIr'0, YPaBHCHUC MeHz[eJleeBa - KHaHGﬁPOHa YUYUTHIBACT BJIIMSAHUC MACCHI ra3a(HaHpI/IMep, Ha
JaBJICHUC TTPH 3aJIaHHBIX TEMIICPATYpPEC U O6’béMe), u €ro MOJ'ISIpHOfI MacCcChIl, T.C. XUMHYCCKOI'O COCTaBa. OTta
0COOEHHOCTh YpaBHECHUA ACTACT €TI0 IPUMEHHUMBIM M B TEX ClIydadaX, KOoriaa rmpouecc HAET C U3BMEHECHUEM
MacCChbl ra3a.(B OTJIMYUC OT YpAaBHCHUA KnaneﬁpOHa, KOTOPOC CIIPAaBCAJINBO JIMIIb JJISA mzconst).

3agaua 2.(pa3BUTHE CAMOCTOSTEILHOCTH MBIIIIJICHUS, MATEMaTHY€CKONH TPAMOTHOCTH, JIOTHYECKOTO
MBIIUICHHSI, YMEHUHN IPUMEHSITh MMOTY4YCHHbIE 3HAHUS B HECTAHIAPTHOMN CUTYAIIHH).

B 6annone cooepacumces 2xe eaza npu memnepamype -3°C. Kaxoe konuuecmeo 2aza (no macce) HysiHcHo
yoanums u3 6aniona, umodel npu nHacpesanuu 00 7°C oasnenue ocmanoce npesxcuum? (O0bEM He
MEHSIETCSI).

B mnmponecce O6CY)I(I[CHI/I$I HpI/IéMOB pelmicHus 3aJa4, MIPUXOAHUM K BBIBOAY, UYTO B 3TOM CJIIy4aC YPABHCHHUC
COCTOSHUA IMMPUMEHACTCA K KAXKXIOMY COCTOSAHUIO OTACIBHO, U OAHO PABCHCTBO JACIUTCA HAa APYyroe.

JlaHo: Pemenue:

m1=2kr PV=m1RT1/M MIRT1I/M=m2RT2/M  mlT1=m2T2
t1=-3°CPV=m2RT2/M

t2=7°Cm1=T2m2/T1=1,03m2 m2=m1/1,03
P=constAm=m1-m2=1,03m2-m2=0,03m2

V=const m2=2kr/1,03=1,94kr

Am-? Am=2kr-1,94xr=0,06kr

OtBeT:Am=0,06kr

Oco0yro HarIsAHOCTD MPHU PEIICHUH 3a7a4 MPeACTaBIsIeT rpadudeckast Gopma 3aBUCUMOCTH MEXIY
BeIMYMHAMU. PaccMoTprM 3aauy Ha CpaBHEHHE TApaMETPOB T'a3a B IBYX COCTOSTHHSIX.



3apaua3.(cMeHa BUAOB JI€ATEIbHOCTH, aKTUBU3aLlMsl BHUMAHUS, PA3BUTHE JIOTUYECKOTO
MbItieHus ). CpaBHUTEe 00bEMBI ra3a B IBYX cOCTOsIHUSIX A U B.

P

Kaxxnas Touka Ha rpaduke onpenensier Bce Tpu napamerpa:.B

naBJieHHue, 00BEM, TEMIIEPATypy.

Cpa3y MoxeM cpaBHUTH JaBieHue U remneparypy: Pa>Ps, Ts>Ta.
[Ipumensiem ypaBuenue MenpeneeBa — Knaneiipona: PAVa/Ta=PsVs/Ts
Va/Ve=PsTa /Pas<l

Va<Vg Ha cnepyromux ypokax Mbl TO3HAKOMHUMCS C APYTUM CLIOCOOOM pelieHus TOJ0OHBIX 3aa4, HO €
MIPUMEHEHHEM ITOTO KE YPaBHEHHUS.

5.IIpakTHYecKoe NPUMEHEeHNe YPABHEHHUsI COCTOSIHUSI MI€aTbHOro ra3a( nokasaTb 3Ha4YCHHE YPaBHECHUS,
ero NpakTHYECKOe MPUMEHEHUE, aKTHBU3UPOBATh II03HABATEIBLHYIO IESTEILHOCTh 00YyJaromuXcs,
Pa3BHBATh HHTEPEC K MPEIMETY).

CerosiHs Ha ypoKe MbI TO3HAKOMMJIIMCH C YPAaBHEHUEM COCTOSIHMS ra3a. i Kakoro rasa oH npuMeHseTcs?
Yrto Ha3pIBaeTCH nacaJlbHbIM rasom? Mmenno MOBEACHHUEC UICATIbHOI'O I'a3a OMUCHIBACT YPABHCHUC
cocrostHus. K peanbHbIM razaM OHO MPUMEHUMO JIMIIb TPUOIHKEHHO U B OTPAHUYEHHOM 0051acTH
TEMIIEpATyp U AaBJICHUS. Y paBHEHUE CBSA3bIBACT JIaBlIeHUE, 00bEM U TEMIIEpaTypy B JTHOOBIX IBYX
COCTOSHMAX T'a3a IMPU YCJIOBHUH, YTO €TI0 ITOBCACHHUC HpI/I6J’II/I)KaeTC$[ K HJCAJIbHOMY. HCXO}I?I Hu3 3TOr0, OHO
HaXO/UT IUPOKOE MPUMEHEHHE IPU MCCIIEIOBAHNH TETIJIOBBIX SIBIECHUI.

1.Haxoswcoenue 00noil u3z eenuyun, eciu uzeecmusl 06e Opy2ue.ITo NCIOoIb3yeTCsl B TEPMOMETpax. 2.
Haxoowcoenue 3as6ucumocmu 00HOI U3 6e1UYUUH C USMEHEHUEM OPY20il NPU NOCHOAHHOI mpembeil. ITO
UCMOJIb3YeTCsl B ra30BbIX 3aKOHAX, C KOTOPHIMHU MbI TO3HAKOMUMCS Ha CIIEAYIOIIMX ypoKax. 3. Ana
nepemennou maccol 2azvl. 4. Onpedensem usmeneHue COCMOAHUA CUCIEMbl, eClIU OHA Ccogepuiaem
pabomy unu nonyuaem mennomy.Harpumep,yBenndeHne BHyTpEHHEH SHEPTHU Ta3a B a9pocTare OT
COJJHEYHOTO HarpeBa MpH €ro MOIHSATHH.

6. Tect ¢ B3auMonpoBepKoi( MEPBUYHBIN KOHTPOJIb 32 YPOBHEM YCBOEHHUS MaTepuasa, Co3JJaHue
KOM(DOpPTHOI 0OCTAaHOBKH Ha ypOKe, CMEHa BUOB JEATEIILHOCTH).

1. VYpaBuenue Kianeiipona BepHo:
1.Tonbko 1t M=const
2.TOJILKO JUIST M#CoNnst
3.1t 000 MacChl Ta3a MpU OMPEACTEHHBIX YCIOBUIX

2. YpaBHeHHe COCTOSIHHS H€aJTbHOI0 ra3a CrpaBeIJiuBo. 1.TOMBKO JTsT
UJICaTbHBIX Ta30B
2.TOJIBKO ISl peabHbIX ra30B
3.1 UJIeaTbHBIX U PEATbHBIX T'a30B, MOBEJICHNE KOTOPHIX OIU3KO K UIeaThHBIM

3. Ecau 00béM raza ypeJMmuuTcs B 2 pa3a, a jaBjieHHe YMEHbIIUTCS B 2 pa3a, TO ero
TeMIleparypa: 1.yBenuuuTtcs B 4 paza
2.yMeHbIIUTCS B 4 pasza
3.0cTaHeTcsl HeM3MEHHOU



4. Kak u3MeHHMTCs 1aBJIeHHe ra3a Npu nepexoje U3 cocTosinus 1 B cocTosinmne
27?1.yBenuuuTCs

2. yMEHBIIUTCS
3. He u3MeHnTCA |

V
OtBetnl: 1.3.3.2.

7. IloaBeieHNEe UTOTOB YPOKA U BbI1a4a JOMAIIHEr0 32 IaHUs
.70, Ne 587, 588, 591, 592(C6. 3amxau no ¢pusuke as 9-11 kimaccoB mon penakmueid CTermanoBo)



