MOJIEKYJISIPHASI ®U3UKA (MJIEAJIBHBIN T'A3)
Beenenue
B mocnegHue roabl CyIIECTBEHHO BO3POC HMHTEpeC K MPOGUIbHOMY OOYYEHUIO U
pa3BUBAIONIUM METOAMKaM. B OCHOBe 5TOro MHTEpeca JIeKUT, KaK CTpEeMIICHUE
poauTeNie aTh CBOeMYy pEOEHKY KaueCTBEHHOE oOpa3oBaHUE, TaK W HEraTUBHEE
MOCJEACTBUSA TEPEerpy3ku ydeHUKoOB. [losiBUumuch myOnauKanuu B IMEIaroruuyecKux
n31aHusAX 00 00pa30BaATENbHBIX YUPEKICHUSIX, TOOUBIIUXCS OMPEIEICHHBIX YCIIEXOB
B paboTe C OJIapEHHBIMU JIEThbMHU. YJIUBUTEIBHO, HO OOJIBIIMHCTBO M3 HUX
IpeACTaBISAIOT co00M HabOp CTaHJAAPTHBIX MOXKEJTAHUU U HE COJIEPIKAT KOHKPETHBIX
peKoMeHaaIui, HEU30€KHO COMPOBOXKIAIOIIMX JTOO0NH CHUCTEMHBIM W TBOPYECKUMA
MpoIIeCC, B TOM YHCJIC U MEeAarorudeckoe uccieaoBanue. Mou quyHble HAOIIOACHUS
MOKAa3bIBAIOT, YTO CYIIECTBYIOT TPU KAYECTBEHHO OTJIWYHBIE YPOBHS MPENojaBaHUs
bu3uKK (1a 1 HE TOJBKO (PU3UKH) B IIKOJIE. YUUTENs, paboTaromimue 3KCTCHCUBHBIM
METOJ0M, KakK IMPaBWJIO, 3HAKOMST YYCHUKOB C OMNPEACIICHHOW Mopiuel y4eOHOM
uH(dopMaInH, JaJIeKO HE BCETa SBISIONMICHCS CTPYKTYpHOU eIMHUIEH (PU3UIECKOTO
3HAHUS, TOCIE Yero B IEJSIX 3aKpeIUICHUs TNpeiaraloT K PEIICHUI0 OO0JbIIoe
KOJIMYECTBO 3aJlay, KOTOpbIe TakkKe He 00pa3yloT CUCTEMbl. YIIEpOHOCTh AHHOTO
Mertoja "HatackuBaHus'" Ha EI'D wiM, kak MOJHO ceiiyac rOBOpPUTH, "BBIYUMBAHUSA"
oueBHIHA. 3HAHKE HE 00Pa3yeT CUCTEMBI U MPEACTABICHO YUCHHUKY B BUE OOJIBIIOTO
Yyclia aITOPUTMOB peleHusl 3aja4y, He (OopMUPYETCS U HE pa3BUBAETCS KapTHHA
MHUpa, HET TBOpPUYECKOro npuMeHeHus 3HaHus. [lomyueHHOoro oObema cCBeJeHUM
YUYEHUKY MOXXET XBaTUTh JJIs MOCTYIUICHHS B BBICIIEE Y4eOHOE 3aBelieHHEe, HO €ro
COBEPIIIEHHO HEJOCTATOYHO /I YCIEIIHOTO OOYyUYeHHUsI TaM, J1a ¥ JUIsl MOCIenyIoei
nesitenbHOCcTU. [IpemomaBarenu Oojiee BBICOKOTO YPOBHS TIyOke MOHUMAIOT
METO/IOJOTHIO (DU3UKH, OBIANETU IIEJIOH CHUCTEMOW METOMOB, CTUMYIUPYIOMINX
YYEHHKA TMOJYYUTh KaueCTBEHHOE oOpazoBanue. MH(opmalus, KOTOPyO MOIy4aroT
VUYCHHKH Ha ypOKax JaHHOTO YYHTEls, 00pa3yeT KapTHHY MHUpa, a CUCTEMa 3aaad
pPa3BHUBACT €€ M yYUT MPUMEHSITh 3HAHUE B TEXHHUKE, OBITY M MOBCEIHEBHOM >KU3HMU.
[IIkonbHast Qu3KNKa «yCTpO€Ha» IOYTH TAaKKE MPOCTO, KaK PYCCKUM S3BIK H
muteparypa. S3bIk GU3MKH — 3TO S3bIK (Pu3nyeckux BeaudnH. CBSA3h MEXIY
BETMYMHAMH, BBIPAKCHHAST MaTEMaTHYeCKW B BHJE TaOmuibl, rpaduka WU
dbopMynbl, Ha3bIBAIOT (PU3NYECKUM 3aKoHaM. Du3nuecKre 3aKOHbI COCTABISIIOT
OCHOBHOE cofiep:kaHue Teopun — e€ siapo. Bee pusnueckoe 3HaHUE COCPEIOTOUCHO B
dbyHaamMeHTanbHbIX (Qu3ndYeckux Teopusax. Kaxnyo QGU3NYECKYI0 TEOPUI0 MBI
M3yyaeM B IIKOJBHOM Kypce ABaxAbl: 7 — 8 kijacc (yCEUEeHHBIM BapUaHT IUJIaHa

u3yueHus Teopun) u 9 — 11 kiacc — no miany.
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[ MpakTuyeckne ]
npUMeHeHus:

B cooTBETCTBME C 3TUM IUIAHOM S «PA3JIOKUI» BECh HM3y4YaeMbId Marepuan Mo
CTPYKTYPHBIM €JMHUIIAM IUTaHAa W3YyYCHHUS TEOPUU U, TaKUM oOpa3oM, y MeEHS
NOSIBUJIMCH B Ha4aJie MEeYaTHBIEC, a 3aTEM U AJIEKTPOHHBIE BEPCUU MPUMEPHBIX IJIAHOB
ypokoB. B Hux «xopomas» ¢wusuka! CreHapuu ypoKOB THcCall caM, JOJTO HX
pPEIAKTHPOBAJI M PEMETUPOBAJI, BBIYUMUJI HAU3YCTh U TOJBKO ceiuac Mo3BOJISIO cede
BECTM YpOKHM Ha BJOXHOBEHUM. Temepp MOM YpPOKHM TEKYyT Kak peKa, BCe
MOCJIEAYIONIEE BHITEKAET M3 MPEIbIAYIIEro, BbICTpauWBas KapTUHY Mwupa. HyxHO
JIETKO ¥ CBETJIO TOBOPHUTH O riyookoM! Co3aHneM KapTHHBI MUpPa 3aHATHI HE TOJIBKO
y4eHbIC, HO U XYJI0KHUKH, TI03THI, MYy3bIKAHTHI, (PUIOCOPHI.

Tako¥ moaxoJ1 HO3BOJIMI MHE:

¢ Brimenuts rinaBHoe 3HaHUE (G yHIaMEHTAIBHBIC 3aKOHBI) U YPOKH, MIOCBSIIICHHBIC

HUX U3YUYCHUIO, 00€eCIICUYnTh HeO6XOI[I/IMBIMI/I ACMOHCTpaIuAMU U MOICIISAMU.

3axonoe 6 Poccuu, kak 6 none mpasul,
Ho mano 3axononocnyumnuix.
3axonwl sce husuxu 6euHo npasul,
Hx camwviti kpymoti ne napywium!
Kupunn I'oouk, yuenux HEMOY «l'umnasus Ne 44y copooa Hosoky3zneyka

e PacnpocTpaHuTh CHUCTEMHBIA MOJAXOA HA JpPYru€ CTPYKTYpPHBIE E€IUHUIIBI
¢dusnueckoro 3HaHUS (SIBICHUS, 00BEKTHI, TPUOOPHI, GU3HUECKHIE BEITUINHBI).

e Kaxpgas Teopus Tenepb oOecrieueHa CUCTEMOM KaueCTBEHHBIX (MSATh BOMPOCOB) U
KOJIMYECTBEHHBIX 3a7ay, JAOMAIIHUMHU SKCIEPUMEHTAIBHBIMU W TBOPYECKUMU
3a/lauaMu. B yClOBUSIX TpakTHUYECKH BCEX 3aJay OIHUCHIBAIOTCS peajbHbIe
KU3HEHHBIE CUTyallud, a HUX pEIICHUE pa3BUBACT Y YYEHUKOB HEOOXOIUMBIE

KOMIICTCHIIMH 110 IIPUMCHCHWIO 3HAHUSI.



e Bcs cucrema ypokoB MpoHH3aHa 3nuUrpadaMu, BBHICKA3BIBAHUSIMU H3BECTHBIX
JOJeH, pPHUCYHKamH, oO0O00IIalmUMHu TabauuaMy, CciaydasMu W3 cyaeOHOMU
MPaKTUKH W JaK€ aHEKJOoTaMu. BruieTasch B KOHTEKCT YPOKAa, OHU CO3JAI0T
HEOOXOIUMBIH IMOITMOHATBHBIN WIM HUCTOPUYECKUN (OH, KOTOPBHINA MO3BOJSET
IIy0’e 0CO3HATh JpaMy ujeil B 00pb0e 3a UCTUHY.

e DJEKTPOHHbIE BEpPCUU MPUMEPHBIX IUIAHOB pa3MEIIEHbl Ha MOEM caiTe, HX
HCIIOJIB3YIOT MPHU MOJTOTOBKE K YpOKaM BC€ YUYEHHMKH M MHOTHE MpernojiaBaTenu
($u3MKY, 4TO B MPUHIIMIIE pelIaeT npoodiieMy yueOHUKa.

Bce ato nononusiercst 3 heKTUBHON CUCTEMOW KOHTPOJIS, BKJIIOYAIOIIEH OTBETHI Ha

«IATh BOIIPOCOBY, PEIICHUE 3a/1a4 Y TOCKH, KOHTPOJIbHBIE U JIa0OpaTOpHbIE pabOTHI.

Ecnu yyeHuk uMmeeT 3a KOHTPOJIbHbIE pa0OThl CpelHUN Oajul yeTbipe M OOJblle, TO

OH MOJKET MPETEeHJ0BaTh HA OTJIMYHYIO OLIEHKY, €ClId TP — TO Ha XOPOIIYI0, €CIH

JBA — TO Ha YJIOBJIETBOPUTENbHYIO OIIEHKY. lTOoroBas olleHKa 3a YeTBEpTHb

OTIPEJIEIISIIOTCS MTOCII€ TOTO METOJIOM CPEJTHEro apu(PMETHUUECKOTO.

UTOoOBI OCUIIUTH BECH MIKOJBHBIN Kypc (DU3UKH - HY>KHbBI YUYEHUKHU-TUACPHI, KOTOPHIC

NPUHUMAIOT 1I€JIM, TTOCTABJICHHbIE YUUTEJIEM, U CIACAYIOT 3a HMM, KaK 32 BOXKAKOM

ctan. OcTraercs HANOJHUTH YPOKHU TPYIIOBBIMH (popMaMu pabOThl, YTOOBI JeTei

TSHYJIO APYT K APYTY, U UM ObUIO HHTEPECHO 00IIAThCA, HE JOMYCKAaTh KOH(PJIMKTOB B

KJIacce, U yCIeX rapaHTUPOBaH.

"3akpenuBIIMCH" HA JAHHOM YPOBHE W JIOCTUTHYB OIIPEIEICHHBIX YCIEXOB B

OoOy4eHHH, Y4YUTEIb HAYMHACT AYyMaThb O TOM, KaK HAy4YUTh YYCHHKA TBOPYECKU

(HECTaHIAPTHO U HECTEPEOTHUITHO) MBICIUTD, IPEOJOJIETh CTEPEOTHUII «KUTh KaK BCEY,

M30aBUTHCS OT KOMIUIEKCOB M UCKATh B KAXJIO0W 3a/1au€ OPUTMHAIBHOE U OTJIMYHOE OT

npyrux peuieHue. OnbIT MOKa3bIBa€T, YTO HAYYUTHCA MBICIUTh TBOPUYECKHU, PA3BUTH

CBOM CIHOCOOHOCTH MOJKET MPAKTUYECKU JII00OM YeNoBeK - I 3TOr0 CYHIECTBYIOT

CIIEHUAJIbHBIE METOJIUKH, OCBOMB KOTOPBIE, MOKHO MPEOA0JIETh HHEPIIUIO MBILIJICHUS

U HaxoJWTh MO-HACTOSIIEMY "KpacuBble" OTBETHl Ha IOCTABJICHHBIE BOIPOCHI.

Koneuno, "BnutaBiiemMy" n1aHHbIE METOAMKH YIUTEIIO YACTO MPUXOAUTHCS paboTaTh

Ha BTOPOM YpOBHE M Ja)€ Ha MEpPBOM, MOPOI0 HA OJHOM YpPOKE, HO B €ro maMsTH

BCErJla CBEKHU 03aPEHMSI €r0 YUCHUKOB, KOTOPHIE 3aCTaBIISAIOT €ro B KaKJIO0M HOBOM

OOIIIEHNH UCKATh TBOPUYECKYIO OCHOBY U HOBBIE O3apEHUSI.

Cuctema mnpemnogaBaHusi, 0 KOTOPOW sl TaK JOJTO FOBOPHWJI, HATJISIAHO OTpPa)K€Ha B

MIPUMEPHBIX IJIAHAX YPOKOB MO MOJICKYJISIPHOM (pU3KKE U TEPMOJUHAMUKE, KOTOPHIC

g IpeaJiararo BaleMy BHUMaHuio. B Hux kpacuBas gusnka. YcnexoB Bam Ha nmytu k

HACTOSIIEMY 3HAHUIO!

VYuurtens puzuku HBMOYVY "I'umnuaszus Ne 44" A. Hannmun
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Bciro, camoe no cebe, cocmasnsiom npupooy osee sewju:
Omo, 60-nepauvlx, meno, 60-6MOpLIX JHce, NYCHoe NPOCMPAHCME0,

I'0e npebvisarom onu u 20e 08ucamvbcsi MO2Ym pasiuyHo.
Tum Jlykpeyxuu Kap

U suxps, u ceema bvicmpeii Mot noiem,
Omsadicnee? B obnacmo xaoca? Bnepeo!

@. Ulunnep

Cssamotl npopok uciama ece20a 2080puil, Ymo NOUCK 3HAHUL U YYEHOCMU 8X00Um 6 005A3AHHOCMb
BCAKO20 MYCYIbMAHUHA, OYOb MO MYHcUUHA unu dceHwuna. OH nobysHcoan ceoux yY4eHUKo8 8Crooy

uckamuv 3HAHUL, 0adxce ecu 3a HUMU npudemcs exams 8 Kumail.
A6oyc Canam, Hobenesckas nexyus, 1979 e.

Huumo ne oaemcs dapom 6 smom mupe, u npuoopemeHnue 3HaHUs — mMpyoHeuuas U3 6cex 3a0at,
C KaKumMu 4eno8ex Modcem CMmoIKHymucs. Henosex udem K 3HAHUIO MAK Jice, KAK OH uoem Ha
BOUHY — NOJIHOCMbIO NPOOYHCOEHHDILL, NOJHBIL CMpaxa, 61a20206eHUs U 6e3YCL08HOU PEUUMOCHIU.

Jlioboe omcmynnenue 3mo2o npasuia — pokosas OuuUoOKa.
Kapnoc Kacmaneoa, amepuxanckuii anmpononoe u nucamens (1925-1998).

IHPUMEPHBIE IIVIAHBI YPOKOB 110 MOJIEKYJIAPHO -
KWHETUYECKOM TEOPUU I'A30B

L
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Cywmnocms Bcenennoti ne umeem 6 cebe cunvi, Komopas
Moena 66l NPOMUBOCMOAMb MYHCECMB) NOZHAHUSL.

I'. I'ecens
E Vpox 1. i OPTAHU3AIIMOHHBINA YPOK

Camblii 00J1b1I0MH TAJAHT YCHEIIHbIX JIIO/Ieil - CIOCOOHOCTDH 3aCTABUTH cedsl 1eiicTBOBATD!
L[EJIb  VPOKA: Tlo3HaKOMUTh Yy4alIUXCi C OCHOBHBIMM TpeOOBaHUSIMHU,

NpEeNbABISIEMbIMU K WX Y4YeOHOW JeATenbHOCTH B KaOuHere. Jlate oOiee
npejcTaBieHre o0 y4eOHO#l mporpamme 1o ¢u3uKe, TpeOOBAHHUSAX K 3HAHUSIM U
yMeHusM yuaniuxcs. OtBetuth Ha Bonpockl: "Uto?", "Kak?" u "3auem?" Mbl Oyaem
U3y4aTh Ha ypoKax (PU3UKH.

TUII YPOKA: ypox — nekuus.

OBbOPY/[OBAHHUE:  upyXvHHBIA  MaATHUK,  CEKYHIOMEDP,  BBIIPSIMHUTEID

BBICOKOBOJIbTHBIH, razopaspsiiubie TpyOku, Tadnuna: "dusndeckas teopus'.

IIJ/IAH YPOKA: =t
BcerynurensHas yacTh @ '
OpranusanuonHas Gecesia Tep”""'"”a"“M

Pabora ¢ Tabmuiei 2\ r)

4. 3amanue Ha IOM

Il. Obmee 3HaKOMCTBO ydYaluxcsi ¢ yueOHbIM KaOMHETOM U mpernojaBaTesneM. UYTo

W

Mbl OyaeM wu3ydarh B KabuwHeTe ¢usuku? Uto wm3ydaer Qusuka? dusnueckue
SIBIICHUS: MEXaHWYECKUE, TEIUIOBHBIE, JICKTPOMArHUTHbIC, KBaHTOBbIE. Du3nueckue
SIBIICHUSI TIPOMCXOMISAT HE caMu Mo cebe, a ¢ Pu3ndecKuMu oO0bekTamu. [Ipumepsr
OOBEKTOB: MPYKHUHHBIA MasATHUK, T'a3, JJIEKTPOMarHUTHOE TT0JIC.

du3uka usydaer pusnyeckne siBJeHUs U pu3HYeCKHe 00beKTbl. Bo3HUKHOBEHME
(1)1/13I/IKI/I, KaK HayKW, BbI3BAHO TCXHUYCCKHMMU HOTpe6HOCT$IMI/I YeI0BCUCCTBa (I[O6I>IBaHI/Ie Orgs,
I/I306peTeHI/Ie KoJIeCa M IIuTa, ApXI/IMeI[ N KOpPOHa, MCTAJUIyprus, TCIUIOBBIC JIBUIaTCliu,

JNIEKTpUYECKHEe TeHepaTopbl W  JBHUraTeld, CBS3b,
ATOMHBIE 3JIEKTPOCTAHIIMM) M €r0 BEYHBIM CTPEMIICHHEM

YCTAHOBUTDH O6H_[I/IC 3aKO0HBbI Pa3sBUTHUA NMPpUPOAbI

(kapTuHY MHpa).
Kak u3y4yaer pusuka siBjieHHsI H 00beKTbI?

1. Haomonenus.
[MaccuBHOCTH HaOMOACHUI. BocniponsBeneHue sSBICHUS B
1ab0paToOPHH. Ousnueckuii  mpuodop. [TpuGopsi,

pacIIipsIIONIME BO3MOKHOCTH HAIIUX OPraHOB YYBCTB.
[TpuGopel, perucTpupyrouiye sBJIe€HUS U  OOBEKTHI,

cneacTeBusa

[ SKCepHMeHTanGHAR ] KOTOpBIE HE MOTYT OBITh OOHAPYKEHBI C ITOMOIIBIO HAIITUX
R OpraHoB YyBCTB.
[ MpaHMLe! IpUMeHMMOCTI ] Ymo mpyonee 6cezo na céeme? Budemv mo, umo
[ TipakTHaecke ] Haxooumcs neped aaazamu!
npuMeHeHns Fé’me

2. DJKcHepUMeHT.
E)KC,Z[HCBHO MBI ITPOBOAUM ThICAYHN OIIBITOB: KUIIATUM BOAY, 3aBapUBACM qaﬁ, pacTBOpPACM cCaxap,
POHACM MMPEAMCTDI, CYIIIUM BOJIOCHL (beHOM uT.Ao.



be3 comnenusa éce nawie 3nanue HauuHaemcs ¢ onvima.
2. Kanm
N3ydyeHne CBOICTB 00BEKTa B IPOLECCE AKCHEPUMEHTOB. KaueCTBEHHbIE U KOJIMYECTBEHHBIE
BBIBO/JIBI U3 SKCTIEPUMEHTOB (JIEMOHCTpAIHsI KOJIeOaHU| MPyKUHHOTO MasTHUKA). CyObeKTUBHOCTD
Ka4eCTBEHHBIX BBIBOJIOB Ha TMpHUMepe KoJeOaHWW MPYKUHHOTO MasTHHUKAa C pa3sHBIMHU
aMIUIUTYIaMHU.

3. dusuyeckass BeJUYMHA — U3MePHMOE CBOMCTBO (PM3MYECKOr0 00bEeKTa MM

MPOMUCXOIAIINECIo ¢ HUM Ipouecca.

N3mepumbie cBoiicTBa HUTSHOTO MasiTHUKA: JuiHa (£), macca (M), nepuoxa (T), ammiuryna (A).
S3bIKk GuU3MKH — 3TO A3BIK U3MUYECKHX BeJMYUH! 3amada y9eHOTO - 00HAPY)KHUTH T€ CBOMCTBA,
KOTOPBIE MO3BOJISIT pacinppoBaTh SI3bIK MPUPOJIBI U PACKPBITH €ro Kpacoty. [loMHMM, 4TO Hamm
WHCTPYMEHTHl OTPAaHMYEHbI MW TO3TOMY Hall B3IJISJ HA MHP OMNPENCIICHHO  Oyner
O30pyKUM. J{oCcTaTOUHO BCIIOMHUTH, KAKOW ObLiIa OMOJIOTHSI 10 TIOSIBJICHUSI MUKPOCKOTIOB U KaKOM
OblJ1a acTPOHOMHMSI 70 TOSBIICHHUSI TEJIECKONOB, (PU3MKA YaCTHI[ O CTOJKHOBEHHS aTOMOB B
KOJUTaliiepax U MOsIBJICHUS ObICTPON AJIEKTPOHUKH.

A3bik onpedensem mvluiieHue U cnocod NO3HAHUAL.
eunomesa aunesucmuveckou omuocumenvrocmu Cenupa-Yopgha

4, Du3uyecKUil 3aKOH — CBfA3b MEXKAY BeJIHMYMHAMM, BBIPpaKeHHAs

MaTeMaTH4YeCKHM B BHje Ta0aulbl, rpadpuxa nian ¢GgopmyJibl.

3akonbl HUTsHOTO MasitHuka: T(L), T(m), T(A).

Bo BcenenHoil ecte MOpsAoOK, M HayKa €ro MOCTENEHHO pacKpbiBaeT. Bce Mupo3aanue )XKUBET IO
3aKOHaM (U3MKH, CKPEIUISIOUIUM €ro, Kak Telo — CKesleT. Y Hac JoMa JIEHCTBYIOT Te e caMble
3aKOHBI (PU3UKH, YTO U BO BCEH OoCTaIbHOW BcenmeHHol. YHUBEpCAIBHOCTD (DU3UUECKUX 3aKOHOB -
[JIaBHBIN JBUTATEIh HAYYHOTO Mporpecca. 3HaHUE 3aKOHOB (DM3MKM BO MHOTHX CIydasX MpUaeT
YBEPEHHOCTH B ce0e M MOMOTAeT MPOTUBOCTOSTH HEBEXKJaMm!

d. I'naBHblIe (PyHIaMeHTANIbHBIE) 3aKOHBI — AP0 PU3UYECKON TCOPHUH.
Teopus - BeHen TeopeTuyeckoro o0o0menus. OHa Mo3BoJISIET 0OBICHUTH, IOYEMY JAaHHOE SBJICHUE
MPOTEKAET TakK, a He uHaue. OyHJaMeHTalbHbIE 3aKOHBI JOJDKHBI OBITH MPUMEHUMBI Be3Jle U BCeraa
— XOTh BHYTPH aTOMHOTIO sJIpa, XOTh Ha MaciiTabax KOCMOCa; XOTh B TOM TOpsSiYeM MEPBUYHOM
OyllbOHE BCEBO3MOXKHBIX YaCTHIl, KOTOpBIM TMpencTaBisiia coOoit Bceenennas cpasy mocie
Bonbioro B3peiBa. JIrobas Teopus npeacraBisieT co00i MOJEIb Mpoliecca WK SIBJICHHUS, OMHChIBAs
ero ¢ TeM win uHbIM npudmpkeHuem. Ceituac, kak ¥ B 17 Beke, TEOpUHU, KOTOPHIE MBI CO3/IaeM, U
Hall B3[JISI HA MUP MEHSIOTCS BMECTE C M3MEHEHUEM HalIMX WHCTPYMEHTOB HMCCIEIO0BaHUS. JTa
TEHJICHIIMS - OTIIMYUTEIbHAs YepTa HayKu!
Bo ecem mue xouemcs ootimu
o camou cymu:
B pabome, 6 nouckax nymu,
B cepoeunoii cuyme.
o cywnocmu npomexwiux oxetl,
Jlo ux npuyunsl,
o ocrosanuii, 00 KopHet,
o cepoyesunbi.
b. Ilacmepnak
B yem pasznuune (ecau OHO €cTh) MEXAY JOTMON U 3aKOHOM ITPUPO/IbI?
IMosyuenune ¢popmMyJ1 — CJIeACTBUH U3 IVIABHBIX 3aKOHOB, NIPUMEHSSA UX K KOHKPETHBIM
¢u3nyeckuM 00bEKTaM B KOHKPETHBIX CUTYallUsX, HaIpUMep, K MPY>)KUHHOMY MasTHUKY.
BKCHepHMeHTaJILHaH IIPpOBEPKa CJIGI[CTBHﬁ. Teopus BepHa, IOKa BCE €€ CIEACTBHUS
MOJITBEPXKAAIOTCS SKCIIEPUMEHTAIIBHO.
Hayka — smo ynopsoouennsiti 30pagviii cMbiCll, 8 KOMOPOM MHOHICECMBEO
NPeKpacHbiX meopuil ObL10 YOUmMo ypooausbiMu axmamu.
Tomac I'excau



I'pannubl NPUMEHMMOCTH TeOPHMH Ha TMpUMEpe KIACCUYECKOM MEXaHUKH.

[IpumeHeHUs TEOPUM HA TIPUMEPE KIACCUUYECKOW MEXAHUKHU.
JonosnuteabHas uHpopmanusa. dusnka - Hayka O MPOCTEHIIUX M, BMECTE C TeM, Hauboiee
0OIIMX 3aKOHAX MPHUPOJIBI, O MATEPUH, €€ CTPYKTYpE U IBUKCHUU. 3aKOHBI (PU3UKH JIEXKAT B OCHOBE
Bcero ecrecTBo3HaHus. dusnka JEKUT B OCHOBE BCErO - ATO KpAeyroJibHbIM KaMeHb HayKd, Ha
KoTopoM cTpoutcs ocrtanbHoe! Illmpoko mpu3HaBaeMyr CUCTEMY WM Ha3bIBalOT TEOpHUEH, a
YacTHOE MPEAINOJIOKEHNE, HYKJAIOUIEECs] B 3KCIEPUMEHTAIILHOM MOJATBEPXKIEHUU — THIIOTE30i.
HccnenoBanue Bceryja HauumHAeTcsi ¢ OOHAapyKeHHs mpoOesia B HAYYHOM OIMCAHWU TPUPOIBI:
WHOT/Ia HAXOJUTCSI COBEPIICHHO HOBBI OOBEKT, MHOTJa HOBOE MOBEJEHHE CTaporo oobekra. Kak
TOJIBKO TaKo€ COOBITHE IPOUCXOIUT, YYEHBIH MOJBICKUBAET BO3MOKHOE OOBSICHEHHE HOBOTO
SBJIGHUS, CTapaschb IO BO3MOXXHOCTH COXPAHUTh CYIIECTBYIOIIME HAYYHbIE MPEICTaBICHMUS.
[IpeamnonoxkeHusi, KOTOpbIE OH TIPH STOM BBIJBUTAET, HA3bIBAIOTCS padoyeil THMOTE30i, U 1anee
YYEHBIN MIPUCTYIIAET K SKCIIEPUMEHTAIBHOMN IIPOBEPKE ITON TMIIOTE3BI.
Xopowass meopusi onucvigeaem WUPOKULL Kpye sAGNeHUll Ha 0aze HeCKONbKUX NpOCMbLX
NOCMYIAmos U 0aem sCHble NPeoCKa3anusl, KOmopble MONCHO NPOBEPUMD.
Cmueen Xokune
OcHoBHasi 3ajaya Ha mepuox O0O0y4YeHMsl - 3HAaThb U TPUMEHSITh HAa TMPAKTUKE [MATh
(GyHIaMEHTAJIIbHBIX ~ TEOPHUl: MEXaHMKY, MOJEKYJISPHYI0 (U3NKY, TepMOAUHAMHUKY,
3JIeKTPOAMHAMMKY, KBAHTOBYI0 Teopulo. Uto 3HauuT «3HaTh»? C TOUKH 3peHHs] (U3UKU, ITO
3HAYUT HamucaThb YpaBHEHHME IpOIecca, C TOUKH 3PEHHS] TEXHUKU — MpecKa3aTh MapaMmeTpsl
mpouecca. Hayka — 3T0 cucrtema 3HaHui, Oasupyromiasici Ha ONBITE M HMeEMas JeIo ¢
BOCITPOM3BOTUMBIMU SIBJICHUSIMHU.
Ecmu mup co3zman TBopuom, TO ero cieayer HU3ydaThb CTOJb K€ JTOCKOHalIbHO, Kak Ilucanwme,
CTPEMSICh HAalTH B HEM 0e3ynpeuHyIo 00KECTBEHHYIO TApMOHHUIO.
A He cmaHosnocy 6ocaue, CkoabKO Obl HU NpUOOpeman 3emenv, a
80M C NOMOWBIO MbICTIU 51 0OX8amvlealo Beenennyio.
b. Ilackanw
Hayxa npeocmasnsem coboti snympernne edunoe yenoe. Ee pazoenenue na omoenvHvie ob1acmu
00YCl106/1€HO He CMOILKO NPUpPOOOU 8eueli, CKOIbKO 02PAHUYEHHOU CNOCOOHOCTbIO YeNl08eUeCKO20
no3Hamus. B oelicmeumenvnocmu cywecmayem Henpepul8Has yens om QUIUKU U XUMUU Yepe3
OUOI02UI0 U AHMPONONO2UIO K COYUANbHBIM HAYKAM, Yenb, KOMOpas HU 6 00OHOM MecChe He MOJiCem
ovimov pazopsana... M. Ilnauk
U3 6cex Hapooos nepsvim 6yOem mom, KOmopblil onepeoum opyux
8 obnacmu MwlCIU U YMCMBEEHHOLU 0esimelbHOCMU.
JI. Ilacmep
- Ilpasda nu, umo eenuanrbHocmv — 3mo 06o0ne3Hb? — CIpOoCcHIW [ UIMoOKpara, BEIUKOrO Bpayda
JPEBHETO MHpa.
- be3zycnoeno. Ho, k cooicanenuro, ouensb pedkas, u — yevi! — cogepuieHHo He3apasHasl.
Yem 601vULe BaUU MBICTU, BALUU Y)YECMBA
OmKpoimbl 07151 6e30peAHCHO20 UCKYCCMEA,
s ceemnoeo nomoka kpacomuwl. —
Tem on AcHee pasnuuaem 36eHbs.
Eouncmea mupo 30anss, - me yepmul,
Komopwim npesicoe on ne 3Han snauenvs.
. lunnep
CTpyKTypa KOHTPOJIA:
1. YcrHble (MSTh BOMPOCOB) OTBETHI y JOCKHU (00IIast TETpaap Ui KIIACCHOW pabOThI; periaMeHT
YCTHOTO OTBETA - 5 MUH).
KonTpoabHbie padoTsl (TeTpaas 18-Tu mucroBas).
JlaGopaTopHsble padoTsl (TeTpaab Ui 1a00paTOPHBIX padoT).
JloMarinnsis padora.
Kaaccnas padora.
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3akonbl (usnuyeckoro odmecrBa (npemioxkuth). IIpenBapuTenbHble U UTOrOBHIE OIEHKU 3a
4yeTBepTh U 3a roA. [lepeBoHoi sx3amen. Popma npoBeieHMs 3Kk3aMeHa. MTorosas oneHka.
Cam On 0aposan MHe HeNoJHCHOe NO3HAHUE CYWeCmBYouje2o, 4moodsbl NO3HAMb YCMPOLCMEO MUpa
u Oeticmeue cmuxuti, Ha4ano, KOHeYy U cepeouty 8pemeH, CMeHbl HOBOPOMOS8 U NepemMeHbl PEMEH,
Kpyeu 20008 U NON0HCEeHUe 36e30, NPUPOOY HCUBOMHBIX U CEOUCMEA 38epell, CmpemileHUe 6empos U
MblCIU 100eU, pasiudus pacmenuti u cuibl KopHeu. Ilo3nan s éce, u cokpogenHoe, u sa6Hoe, U6O
nayuuna mens [lpemyopocms, xyoodcHuya eceo.
Knuea npemyopocmu Conomona. I'nasa 7.

AHEKJ/[OT. B wikone yuumenvhuya cnpauiuéaem nepeokiacCHUKOS:

- Heanos, ckonvko 6ydem 06a niroc 08a?

- Tpu.

- Caoucs, 0sa. I[lempog!

- Ilame.

- Caoucs, 0sa. Cuoopos!

Bcecmaem Cuoopos, cvln oupekmopa wkonsi.

- Cemb 6yoem. Mapws [lemposHa.

- Jla-oa! I'oe-mo mak! Cemb-60cems.
Brei6opel kypaTopa kiacca. B aHrimiickoll akajgeMuu Hayk CYyHIECTBOBala Takas JOJKHOCTb.
CornacHO KOHTpPAKTy, OH JO/KEH ObUI Ha KaXKIOM 3acelaHuH oOmecTBa (a OHM MPOXOIMIIN
€XKEHEJIENIbHO ) IEMOHCTPUPOBATh 3 — 4 OMbITA, T0KA3bIBAIOIINE HOBBIE 3aKOHBI IPUPO/IBI.
I1l. Anropurmsl (m1aHel) M3ydeHUs CTPYKTYPHBIX €IMHUIL 3HAHUSA (TEOPHH, 3aKOHA, BEITHUHHBI,
o0BeKTa, ABJIEHHUS) 3anucaTh B pabouyro TeTpas. [IpoBepka yueHHUKOB Ha 0Opa3HOE U JIOTUYECKOE
MBIIIIJIEHHE (TECT).
V. IIpuo6pecTu 1 moanucaTh TETPAAH JJIS pa3HbIX BUIOB palboT.
1. Oruer 3a netHuit nepuo: "UTo ThI cienan nojaeznoe A Gusuku?"

He 3nato, uem s mo2y kazamuocs mupy, HO cam cebe 5 KaxcyCob moibKo
MATLYUKOM, USPAIOWUM HA MOPCKOM bepezy, pa36leKauuMcs mem,
Ymo 00 Nopvl 00 BPeMeHU OMBICKUBAIO KameuleK boee Yeemucmolli,
yeM 0ObIKHOBEHHO, UIU KPACUBYIO PAKOBUHY, 8 MO 8PeMs KaK 8eNUKULL
OKeaH UCMUHbL pACCMUNAEMCs Nepedo MHOU HeUuccie008aHHbIM.
U. Horomon
MOJIEKYJIAPHASA ®U3UKA
Yemanoeus ucxoonvie pakmol, Mbl HauHeM CIPOUMb,
OCHOBbIBAACH HA HUX, HAULY MeOpUI0 U NONbIMAeMCsl Onpeoeums,
KaKue MOMEeHMbl 8 OGHHOM 0ejle MONCHO CYUMAMb Y3710 B8bIMU.
Apmyp Konan /{oun
> [Vpox2.] <  BBEJEHME B MOJIEKYJISIPHYIO ®U3UKY
L[EJIb YPOKA: Tlo3HaKOMHUTh YYEHUKOB C MPEIMETOM M MOCIEI0BATEIbHOCTHIO
M3Y4YEHUS MOJICKYJIAPHOHN (GU3UKU. BBECTH MOHATHSA: MAKPOCKOITMYECKOE TEII0, aTOM,
MOJIEKYJa, KOJTMYECTBO BELIECTBA, MOJISIpPHAS Macca.
TUII YPOKA: ypok-nekuusi.
OBbOPY][OBAHHUE: monenu MoneKyl, OpuOOp sl U3y4eHUs Fa30BbIX 3aKOHOB.
1IJIAH YPOKA:

1. BcrynurenbHas 4acTh
2. Jlekuus

3. 3akperuieHue

4.

3azanue Ha 10M
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Il1. Ceronnst Mbl HauHEM 3HAKOMHTBLCA C MOJEKYJsipHOU ¢usukoi. [Ipexnae Bcero,
OTBETHM Ha Borpoc: "UTo uzyyaet MoaekyiaspHas puzuka?".

Kakue ¢usnueckue sBIeHUS U3y4aeT MOJeKylspHas ¢Qusuka? SBneHus,
oOyCIIOBJIEHHBbIE ~ ABW)KEHUEM Mosekyn?! [lpumepwi: KUNEHUE, HUCHApEHHE,
IUIaBJICHHE, HarpeBaHWe. OTH SBJICHUS HA3bIBAIOT TEMJIOBBIMH, IOCKOJIBKY OHU
0OycCIIOBIIEHBl U3MEHEHUEM TeMmIiepaTypa Tei. C KakuMu (pu3nueckumMu oO0beKTaMu
MPOUCXONAT TeIUIoBble siBIeHUsA? [lpumepwl: ra3, KUAKOCTb, TBEPIOE TEJNO.
MHuorooOpa3ue TemJoBbIX SBIEHUW U UX pPOJb B Halledl >XU3HU. 3aBUCUMOCTD
CBOICTB TeJN OT TeMmIiepaTyphl. [lpumepsi: CBOWCTBa BOMbBI, OEJIOE U CEPOE OJIOBO.
3aBUCUMOCTb CBOWCTB BEILIECTBA OT €r0 BHYTPEHHEH CTpYKTypbl. MosiekyJ/sipHas
(pu3nka u3yuyaer TerioBble sIBJICHNS, a2 TAKJKe CBOICTBA U MOBe/IeHHE BellecTBa

HA OCHOBE NPeJACTABJECHUN 0 ero MOJIEKYJISIPHOM CTPOCHUM.

Brauane MBI M3y4uMM MOJEKYISPHO-KHHETHYECKYIO TEOPHIO Pa3peKEHHOTO (MIeaibHOTO) Tasa,
3aTeM CBOWCTBA peaybHBIX Ia3oB, KUAKOCTEW M TBepibIx Ten. Kak Oynem usyuats? [loBTOpeHue
aNropuTMa u3yueHus pusndeckoit Teopuu. J[Ba BO3MOKHBIX yTH M3y4yeHUs. Mbl BbIOepeM BTOpOit
IIyTh - HOCTPOUM MOJIENb T'a3a U IIYTEM €€ TEOPETUYECKOTO aHAJIN3a MOJy4UM IJIaBHbIE 3aKOHBI.

Haunnaem pabGorats mo anroputmy. Ha ocHOBe SKCIIEpUMEHTOB BBEJEM IOHSTHS,

oO1ue JJ1st BCeil MOJICKYJISIpHON (DU3UKH.

1. Tedo, cocrTosiee 3 00JIBLIIOT0  YHCJIA YacTHIl, Ha3bIBAIOT
MaKpocKkonu4eckKuM. [IpruMepbl MaKpOCKOTTUYECKHUX TeJl.

2. ATOM — MeJibuaiiliasi 4acTh XUMHYECKOI0 3JIeMeHTa.

3epHHUCTOCTh (IMCKPETHOCTH) BemecTBa. CyIIeCTBYET OYEHBb OOJBINOE KOJWYECTBO PAa3TUYHBIX
BEIIIECTB, M KKJ0€ COCTOUT U3 OJTHOTO WJIU 0oJiee MPEACTaBUTENS TPOCTHIX BEIIECTB, Ha3bIBAEMBIX

] 294,
snementamu (118 31eMEHTOB, NOCIEHUN 3IEMEHT B TAGIMIE - OTAHECOH .00 ). DIEMEHT yKe

HCJIB3d PasgCinTh €UIC Ha Ooiee IIPOCTBIC XUMHYCCKUE COCTABJIAOIIUC. Bo3MoxxHEIE KOM6I/IHaHI/II/I
aToMOB. XHMMHYeECKoe COCAUMHCHUE — DOTO HOBOC BCIICCTBO, COCTOAINCE M3 ABYX HIIN bonee
3JICMCHTOB, COCIMHEHHBIX TaK, 4YTO €10 CBOMCTBaA CYIICCTBCHHO OTJIMYAaKOTCA OT CBOICTB
IIOpOAUBIINX €ro 3JICMCHTOB. vy TEJI, OKpYXaromux HacC, €CTb LBET, 3alaxX, €CTb pPasMEpbl, HO
dTOMbI, U3 KOTOPLIX IHOCTPOCHBI 3THU TCJId, HC 06J'Ia,I[aI-OT HHU OJHUM H3 3THX KadCCTB. Bo3semure
OJIMH aTOM XJiopa U OAWH aTOM HATpHUA — IOJYUYUTC COJIb. Bos3bpmute TpHU aTOMa KHUCJIOpOoJa —
IOJIYYUTEC O30H. I[a, TOT CaMLIﬁ, KOTOpHﬁ CTpaHHO, HO IIPUATHO ITaXHCT. Bo3pmuTe aBa atoma

BOAOPOAa, OAUH aATOM CEPbl U UYCTHIPEC aTOMa KHCJIOpOAa — IMOJIYYUTC CCPHYIO KHCIIOTY. HpI/I
BSaHMOHCﬁCTBHH 9JICMCHTOB UX aTOMBbI O6LC,Z[I/IH$[IOTC}I, 06p33y}l MOJICKYITY.
3. Mosekyna — Medabyaiiliasg 4YacTHLA BelleCTBa, COXPAaHAKIIASA €ro

XUMHUYECCKHE CBOliCTBA H cocrodmada u3 aTOMOB, 00beTUMHEHHbIX

XUMHN4YE€CKHUMH CBA3AMMU.

AToMBI U MOJICKYJIbI IIPCACTABIIAIOT c000ii OCHOBHEIC CTPOUTCIIBLHLBIC 6J'IOKI/I, N3 KOTOPBIX
(I)OpMI/IpyeTCSI BCIICCTBO moboro Tuma. Ecmm O6”be,Z[I/IH$IIOTC$I dTOMblI OJHOI'O BHJ4, TO TaKOC
BCIICCTBO HA3BIBACTCSA ITPOCTBIM. I[O KaKux Iop MOKHO HOCJIIMTb BGH_IGCTBO? HpHMep C JCJICHHUEM
BOJEI. HI/ICerTHOCTB BCIICCTBA. KakoBEI Macchl MOJ'IeKy.]'I?

4. OTHOCUTEIbHASsI MOJIEKYJIsIpHAsi Macca (1;) — OTHOIIEHHE MAacChl MOJIEKYJIbI
AAaHHOTO BemecTBa K 1/12 Mmacchl aToma yriiepoaa.
m, [Mpumepst: pu,=1; u,= 16;
1/12m,, ue=12; u, = 32, w,, =18.
10
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Yucno aromoB B 12 rpammax yrnepoaa. Kak 31o uucno Haitu? Uncno ABoraapo.
1 MoJIb JII000T0 BelecTBAa COAEPKUT YUCJIO0 YACTHUL, PABHOE YHcIy ABOraapo!

Na= 6,02-10” 1/moan. Na= (6,022045 + 0,000031) -10% (1/momb).

Camplii TOYHBIM METOJA, OCHOBAHHBIA Ha AU(QPAKIUM PEHTICHOBCKUX Jydei, maer Np =
6,0221367-10% (1/mous).

5.

6.

Moasipaast macca (M) — Macca 0JJHOTO MOJISI JAHHOTO BelecTBa. Mp = Mg.Na=
1z 107 ke/monw. Tipumepst: M 0, =32 10° kr/mons, M o= 18+ 10" kr/mous.
KosnvectBo BemecTtBa (V) — CBOWCTBO MAaKpPOCKONMUYECKOIo TeJa,
u3MepsieMOe OTHOLIEHHMEM MAacChl BelleCTBA K €ro MOJISIpHOW Macce
(oTHOLIEHWEM YMCJIA YACTHUI B TeJIe K YNCIy ABOrajapo).

M, [v] = [moms]

Kak omnpeaenurs 4YHCI0 4YacTHLl B MaKpocKomudeckoM Teje? N =vNp

Kak usmepurth koinvyecTBo BenjecTsa’? V=

m N-m; N
MB NA'mo NA.

M
Kak onpegeantb Maccy MOJIEKYJIbI JAaHHOTO BellecTBAa? m, = N—B
A

1. 3a0auu:

1.

Bonpocwi:
1.
2.

CKOJIBKO MOJIEKYJT coJiepKaT S5 MoJiel TJaHHOTO BeIecTBa?

2. OHpe,IIGJII/ITG MacCCy MOJICKYJI KHCJIOPOJa U YITICKHCJIOTO Ira3a.
3.
4. CKOJBKO MOJICKYJ COOCPIKUTCA B 1 n BOI[BI? KakoBsl mMacca MOJICKYJIbI BOJBI, €€

KakoBa macca 50 momnei yriekucioro rasa?

o0beM u auametp?

. B komHate o6beMoM 60 M UCTIApWIM KalleJIbKy JIYXOB, COJAEpPKaIlylo 10* ¢

apoMaTH4ecKoro BemiecTBa ¢ MoJisipHod Maccoir 1000 r/mons. Iloacumtats,
CKOJIbKO MOJIEKYJI BEILIECTBAa IMOMNAJAeT B JIETKUE YEJIOBEKA MPU KaKIOM BJOXE,
eciau 00beM BIbIXaeMOro Bo3ayxa 1 . A R R R R AR AR A

(v u? : G
B dem pasnnune Mex1y HAyKOM U peurueu? e,
s
CpaBHUTHL 4YUCIO MOJEKYIT N, B OOHOM MOJE |«
JBYXaTOMHOI'0 Ta3a — MOJIEKYJISIPHOrO Kuciopomga O, M 4uciao MoJieKydl N, B

OJHOM MOJIC TPEXAaTOMHOI'O I'a3a - O30HaA 03.

.IIpu cropanmum yrimepoxga 12 r yrmepoma coeauHWIUCh C 32 T KHUCIOPOAA.

HN3menunocs 1 IIpHU 5TOM KOJIHYCCTBO BCH_IGCTBa?

. CpaBHute umcio mojekynl N, B 1 r Bomopoma u yucio Moiekyal N, B 1 T

KHCJIOPO/JIa.

. Umeetcst 10 T omHoatoMHOTO Tasa renus — He. CKOJBKO MOJb COJEPKHUT 3TO

KOJIMYECTBO?

. UTO 00111€eTO 1 B UeM pazinuue MEXAY MOJISIMUA Pa3HbIX BEIIECTB?
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7. Umeercs aBa cocynga. B ogHom HaxoasTcs 1 r MOJEKyJIspHOro Bojgopoaa H, B
IpyroM — 8 T MoJeKyJsipHoro kuciopoaa O, B kakoM cocynie HaxoauTcs 6osibliee

KOJIMUECTBO BeniecTna’
V. § 1-2. Yop. 1, No2-4.

1. Ckonbko atoMoB cofepkuT 3emist. [IpuHATh, 4TO Kaxablil aToM umeet quametp 2-10
2. Tlpemmoxute criocoObl M3MEPEHUS Yrciaa ABOTaIpo.

Cyumams amomsl max dice JIE€CKO, KAK 6blNOJIHANMb 6CeE IHCENIAHUA 603/1100JICHHOI...

| = Llexcnup
> | Vpox 3. < PEILIEHME 3A1AY

B Hamiem opranu3me MokHO HaiiTu 81 3JieMeHT nepuoanveckoii cucrembl Meneseena!
L[EJIb YPOKA: Pa3BUTb NOHATUS, BBEJICHHBIE Ha MPOIIJIOM YpPOKE.

TUII YPOKA: pemienue 3a1a4.
OBOPY][OBAHUE: nepuoauyeckas TabiuIa, MUKPOKAIBKYIISITOP.
1IJIAH YPOKA: p

-10 n

BcerynurensHas yacTte
Onpoc

Pemenue 3amau

4. 3amanue Ha JOM

1. Onpoc ghynoamenmanvuoui: 1. Uto, kak 1 3a4eM U3ydaeT MOJICKYJISIpHas ¢pu3uka’?

wn e

3. OCHOBHbIE OHATHS MOJIEKYJISIPHOU (PU3UKH.

3aoauu:

1. I'me Gosbliie YacTUIl: MOJIEKYJI B CTaKaHe BOJBI WJIM aTOMOB B CTaKaHe PTYTU?

2. Kakoii 00beM 3aHUMAaIOT 2,2-1023 aTOMOB JkeJe3a?

3. CKOJIbKO MOJIEKYJI cofiepkar 2,8 T yrapHoro rasza?

4. CKOJIBKO MOJIEKYJ BOJBI MPUXOAMUTCS HAa OJHY MOJIEKYJly YIJIEKHUCIOro rasa B
OyTBUIKE ¢ TUMOHAIOM 00beMoM 0,5 71, eciii B HEH pacTBOPEHO 2,2 MT 3TOro rasza’?

Bonpocwi:

1. KaxkoBsl guameTpsl (JIMHEHHBIE pa3Mephbl) aTOMOB U MOJIEKYJI?
MaxkpockonnyecKMMH Ha3bIBaIOT O0BEKThI, KOTOPHIE YETIOBEK BUAUT HEBOOPYKEHHBIM IIa30M.
Mukpockonnieckue 00bEKTH UMEIOT pa3Mepbl B Auana3oHe ot 1 g0 100 Mkm.
HanomeTpoBbIMM Ha3bIBaIOT 00BEKTHI, pa3Mepbl KOTOPBIX JiexkaT B rpeaenax ot 1 go 100 um.

2. Tlouemy mJis mpoBeACHUS XUMUUECKON PEAKIIMU BEIIECTBO U3MEPSIOT MOJISIMU?

3. MOXHO 11 POBECTH KAKYIO-IMO0 XUMHUUECKYIO peaKIuio 6e3 ocTaTka?

4. Momnekynbl MOXHO pa3ienuTh Ha atombl. [louemMy xe Torga Mosekyiaa —
MeJbyaiias 4acTUlla BellecTBa?

5. Kak MOHO OLIEHUTH pa3Mep MOJIEKYJIbI CIIUpTa?

6. Ilouemy renmus HET B HaIleM OpPraHWU3ME, XOTS TOCJIE BOAOPOJA ATO Hamboiee
pacrpoCTpaHEeHHbIH 351eMeHT BO BeeneHnHoit?

7. OpuHaKoBbIC JIM KOJMYECTBA BEIIECTBA COJEpPKAT 10% MOJIEKYJT KHUCIIOpOJa U
MOJIEKYJI a30Ta?

8. Mukpockonudeckass mbsuinHKa yriepoma (C) ob6mamaer wmaccoit 0,1 Hr.
OnpenenuTs, U3 CKOJIBKUX MOJIEKYJ OHAa COCTOUT.

12



9. Ilyctb umeercs 1 r Bomopoga u 1 r xkuciopona. Ilpoucxomut peakuus
o0Opa3oBaHMs BOABI, KOTOPOM 00pa3oBajoCh MAaKCHMaJbHO  BO3MOXHOE
Konu4decTBo. Kakoe BemecTBO — WM OCTalOCh, a KAKOE IIPOPEarupoBaso

HOJHOCTBIO?

10. Ilpu oOpa3oBaHMM COEOMHEHHS a30Ta C KUCIOPOJOM OTHOIIEHHE Macc IpopearupoBaBIINX
BeniecTB paBHO 7:16. KakoBa xumudeckast popMyIa 3TOr0 COeTUHEHUS?

1. 3a0auu:

1. Cmemanu 2 Kr MOJICKYJISIPHOTO BOAOpPOJa M 4 KI' MOJIEKYJISIPHOTO KHCJIOpPOa.
KakoBa mossipHas macca cmecu?

2. Cmech Ha 75% 1O mMacce COCTOUT M3 MOJICKYJISIpHOTO a3ota M Ha 25% u3 Mosne-

KYJSIPHOT'O KHCJIOpOJda. KakoBa MOJIApHaA Macca cmecu?

CMmecb — 3TO KOMOHMHAIMSI BEIIECTB, HE BCTYMAIOMIMX B XUMUYECKYIO PEAKIMIO APYT C IPYroM.
Kakumu npr3HakamMu OTIMYAIOTCS XUMUYECKUE COEAMHEHUS OT cMecei?

3. CKOIBKO YacTHIl HaXOaUTcd B 1 T a30Ta, €ClIM CTENEHb ero gucconranun 7%?
4, Kakasi Macca yrjIeKUCIIOTO ra3a pacTBOpeHa B OyTBUIKE ¢ IUMOHA/I0M 00beMoM 0,5

11, €CIIM Ha OJ[HY MOJICKYITy ra3a MPUXOIUTCS 5,56:10° MomeKyIt Boxbl?

5. Tlo ymucmy MOJIEKYNT BO3/IyX y TOBEPXHOCTH 3€MJIM COCTOUT NMPHUMEPHO Ha
78% w3 Moutekyit a3ota, Ha 21% - U3 MOJIEKYJI KUCJIOPOJIa U eIle IPUMEPHO
1% npuxoautcs Ha aToMbl aproHa.  KakoBa mMossipHast Mmacca Bo3ayxa?

Ilonesuvie npumepul:

1. B yamke yas, KOTOpYIO BBl COOMpAaeTeCh BBIIHUTH, COAEPKHUTCA 0koio 1000 R o ns
MOJIEKYJ U3 TOM YallKu C S710M, KOTOPYIO 3aCTaBMIM BHITUTH Cokparta. ’

2. Eciu mo Bceit Tepputropuu Poccum paBHOMEpPHO pacchlnath KOH(METHI
«ropomek» (00beM 0JHON KOH(ETHI Topsaka 1 cM”), To KakoBa MOXET OBITh TOJIIMHA 3TOTO
CJIO0sI, €CTTU YHCIIO KOH(pET paBHO YnuciTy ABoraapo?

3. B Bamux Jierkux B KaXIbli MOMEHT COAEPKHUTCS MO JBE MOJIEKYJbl U3 IOCJIETHEro B3/10Xa

Yunrucxasa.

Ha paccrostaun 40 cM MOKHO YIIOKHUTH CTOJIBKO MOJIEKYJI, CKOJIBKO JIFOJIeH Ha 3eMHOM Iape?

. Jlng HanucaHusl OqHONW OYKBBI TpeOyeTCsi CTOJIBKO MOJIEKYN YEPHUJI, CKOJIBKO KMBBIX CYILECTB
Ha TUTaHeTaX, eclii Obl OHU ObUTH Yy KaKJIOM 3Be3bl Hamel [ amakTuku (200~109 3BE3/1) U OBLIN
HaCEJICHBI )KUBBIMU CYIIECTBAMH TaKXKe T'YCTO, KaK 3eMJIIs.

6. Ha KoHUMKE KOMapHHOTO JKaja, MOTYT YMECTUThCA JECATKU ThICAY MOJEKYA BOJIBI.

[ToaTBepauTe NMpUMEPHI BAIIMMU PACYETAMHU.

7. B mycteiHe Caxapa Bcero Tpu MOJSl IECUMHOK, a MOJIb OJHOJIOJUIAPOBBIX OyMa)Ke€K MOKPBLIT Obl
3eMJTI0 CII0eM B JiBa KUJIOMETpPa TOJIIIHMHOM.

8. MuxeHepbl M3rOTOBUIU MHUKPOPOOOTA, KOTOPHIH MOXET 3aXBAaTUTh OTICJIbHYIO KIETKY, a B
MIEPCIIEKTUBE U LIETYI0 ONyXoJb. J[muHa Takoro yctpoiictBa He npesbimaeT 10 mxm (0,01 mm).

IV.§ 1. Yop. Noe I, No 5 -7

1. Ouennre AuaMeTp MOJEKYJIbl JAHHOTO BEIIECTBA, €CITU M3BECTHO, YTO B KUAKOM WIIH TBEPJIOM
COCTOSTHUM BEIIECTBA MOJIEKYIIbI PACTIOJIOKEHBI MOUTH BIUIOTHYIO IPYT K APYTY.

2. Ouenute, Kakasg 4acTh BCEX aTOMOB B KyOuke amoMuHHS oObeMoM 1 cM® HaxoAuTcs Ha
TIOBEPXHOCTH. A B KyOHKe amoMunus 06bemMom 100 Hm>?

Bcesakas I’l]lOdOl’l’lGOpHaﬂ aunomesa Kiadem Havdauio ydueumeﬂbHOMy

1AMy

S

U36EPIHCEHUIO NOMOKA HenpeaeudeHHbzx Oprmeuﬁ.

— = Jleon bpunntoen
2 Vpox 4. OCHOBHBIE IOHATUSA MOJIEKYJISIPHOU ®U3UKHU

Du3uYecKHl MUP BCerja CTPEeMHUTCH K COCTOSSHUIO PABHOBECHH.
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L[EJIb YPOKA: 1lpoaomKuTh BBEEHNE OCHOBHBIX MOHATUI MOJIEKYJISPHOU (PU3UKH.
JlaTb ompezneneHue NOHATUN: TEPMOAUHAMUYECKAs CUCTEMA, TEIUIOBOE PaBHOBECHE.
[TapameTpbl cocTOSIHUA: 00BbEM, KOHIIEHTpALIU, JaBIEHUE, TEMIIEPATYpPA.

TUII YPOKA: KoMOMHUPOBaHHBII.

ObOPY][OBAHHUE: neMOHCTpallMOHHBIN MPUOOp NJIsl U3YYEHHUS T'a30BbIX 3aKOHOB,
TEPMOMETP  JEMOHCTPALMOHHBIM  JKUAKOCTHBIM, TEPMOMETP  JJIEKTPUYECKUH,
MEPECHILIEHHBI PacTBOpP COJIM B BOjJE, K0i0a ¢ BOJOH, 3JEKTPOIUIUTKA, JATYHHBIN
LWJIAHAD, BHYTPEHHUM CTaKaH OT KaJIOpUMETpa.

1IJIAH YPOKA: bt
1. BcrynurenbHas yacTh © \ O\ o ©
2. Ompoc / \ o o .© !
3. OOsbsacHeHue o o | o— ©
4. 3akpemsenue \ V4 o
5. 3amaHue HAa JOM .. 1o~

Il. Onpoc ghpynoamenmanouoni: 1. Uto u kak uzydaet MoJeKyssipHas Gpusznka?

2. OCHOBHBIC TMIOHATHS MOJICKYJISPHOH (DU3UKH.

3aoauu:

1. OnpeneuTh MacCcy KaIuTM BOABI, NPU COCTaBJICHUH BCEX MOJICKYJI KOTOPOU
BIUIOTHYIO JIPYT K APYTY MOJYYHJIaCh Obl HUTh, OMOSCHIBAIOIIAs BECh 36MHOM 1ap.
Juametp monekyJibl Boabl 0,17 HM.

2. Kykypy3a Ha miomaau 1 ra B CyTKM MOTpebJiseT Okojio 1 T yrJIEeKHCIIOro rasa.

Kakoe konmuecTBO yrjepoaa yCBanuBacCTCA IIPpU 9TOM paCTGHI/I}IMI/I?

Ecnu nnst oleHKM TpenrosioKUTh, YTO PACTEHHUS PABHOMEPHO pacHpeleeHbI MO TOBEPXHOCTH
3emiid, TO MoJiydaercs, 4to 1 KM Jleca npou3BoAMT B roja 6oaee 1000 T KuCIOpoaa, 4ero XxBaraeT
Ha OJHMH CTapT pakeTbl. B mMupe cymecTByer OoJibllie BUIOB YIJEPOJHBIX MOJIEKYJ, YeM BCEX
OCTJIBHBIX MOJICKYJI, BMECTE B3SIThIX. 5

-23 . .

3. Cuymras, 4yTo 00BEeM MOJIEKYJbl BoAbl paBeH 1,1-107° cM”, HAlTH, KaKOW TPOIIECHT
OT BCETO MPOCTPAHCTBA, 3aHATOTO BOJOM, IPUXOJUTCS HA OO0 CAMUX MOJIEKYJL.

4. MonsipHast Mmacca cMecH Kuciopojaa u renus paBHa 18 r/monbs. Macca renus 8 T.

OrnpenenuTs Maccy KUCIOpOAa B CMECH.

6 3
5. PajoHoBbIc BaHHBI, MpUMEHsIEMbIC s JiedeHus, coaepxkar 1,8-10° aromoB pagona B 1 am
BOJIbI. Ha cKONbKO MOJIEKYT BOJIBI MPUXOIUTCS OJMH aTOM pajioHa B JieueOHOM BaHHE?

Bonpocwi:

1. Kak npeacraButh cebe Masbie pa3Mepbl aTOMOB?

2. CKOIIbKO MOJIeH BOJBI 00pa3yeTcsl W3 MIECTH MOJIEH aTOMapHOTO KUCIOpoaa u 6
MOJIeH MOJIEKYJISIPHOTO BOAOpOIa?

3. Kak Ow1 BBl Opranu3oBaiy cocTsa3anue Ha 3Banne «Mucc Momekymnay?

D

. B uem otnmyue ogHOrO BelecTsa OT Apyroro?

5. Momsipaast Macca BeriecTBa coaHeuHbIx Henp Onm3ka k 0,6. [louemy oHa MeHbIe
€ IVMHUIBI?

6. Kakum obpazom auth JJHK miamHOI 0K0JI0 2 M TIOMEIaeTcs BHYTPH spa KICTKU

nuametpom nopsaka 0,006 mm?
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7. Kakum 00pa3om aToMbl GOTOTpadUpPYIOT U JaXe TepeMelIaroT ¢ MecTa Ha MeCTO?
I11. Lens ypoka — BBECTH HOBBIE MOHATHS: TEPMOAMHAMHUYECKAS CHCTEMA, TEIJ10-

BO€ PaBHOBeECHE, IapaMeTPbl COCTOSTHHS.
/. TepmoamHamMu4yeckass cHCTeMa — TeJO MJIH HECKOJbKO Tejl, KOTOpbIe
OrPAHUYEHbI MOBEPXHOCTHIO (000JI0YKOH) M MOrYyT OOMEHHMBATHLCH JAPYI C
APYIOM MJIM C BHEUIHEH CpeaoH IHEPruei Ui BelecTBOM.
Ilpumepwl: Ta3 B WWIMHAPE TOJ MOPIIHEM, KHUAKOCTh CO CBOMM IapoM B KOJIOE,
pacTBOp cojid BOAHBIN. PaznuuaroT 3 Tumna cucrem:
e M3onupoBanHas cuctema — HEe OOMEHHBAETCS C OKpYXKaloIeWd Cpelod HU
BEILECTBOM, HH SHEPTUEH.
e 3amkHyTas (3aKpbiTasi) cucreMa — OOMEHHUBAETCA C OKpyKarouieil cpenoi
TOJIBKO SHEPTUEMN.
e OTKpbITasi cucTeMa — OOMEHHUBAETCA C OKpYKaloIleW cpeiod sHepruer u
BEILIECTBOM.
Ecau cucrema He H30,1MPOBaHA, TO €€ COCTOSHHE MOKET H3MEHAThCS.

8. H3MeHeHHe COCTOSIHMSI  TePMOAUHAMMYECKOH CHCTeMbI  HA3bIBAKOT
TEPMOAMHAMHMYECKHM MpoueccoM. TepMOIMHAMUYECKHE TMPOLECCHl — 3TO
nporecchl oOMeHa >HEepruedl M BEIIeCTBOM HIIM TEPEXOJ]l SHEPTUHM U3 OJHOU
dopmbl B apyryro. Ecnu TepMoanHaMHYecKHWE MPOIECCH HE MPOTEKAIOT, TO
CHCTEMA HAXOJUTCS B PABHOBECHOM COCTOSIHMH.

9. TenJjioBoe paBHOBecHMe — COCTOSIHME TEePMOIAMHAMHUYECKOWH CHCTEMBbI, B
KOTOpPO€ OHAa CAaMOINPOU3BOJBLHO MEPEXOAUT B YCIAOBUAX H3OIALUMUH OT
OKpYy Kaeul cpeabl. JIeMOHCTpalys yCTaHOBJICHUS TEIUIOBOIO PABHOBECHUS B
CUCTEME, COCTOSIIEHM W3 TEIUIONPUEMHUKA M MaHOMETpa. BECKOHEUHOE 4YuCio
BO3MOJKHBIX COCTOSIHUM TEIUIOBOTO PABHOBECHUS JTAHHOW TEPMOIMHAMHYECKOU

CHUCTCMBEI.

ITouemy »xe 310 cocrosiHHe aOcTpakTHO? IloTOMy 4YTO B peajabHON XU3HM OYEHb TSDKEIIO
M30JIMPOBATh CUCTEMY OT BHEUIHErO BIMSHHUS OKpYXarolero mupa. Takum oOpa3oM, B KaKIbli
MOMEHT BPEMEHHU ITPOTEKAIOT KaKUe-TO TEPMOJIMHAMHYECKHE IIpoLiecchl. PaBHOBECHE IPUMEHMMO K
M000My KOJIMYECTBY OOBEKTOB, OT 3BE3/] B TrallakTHKax /O 4Yasg M caxapa B OJHOM CTaKaHe.
HeBeposiTHO, HO CUCTEMBI CTPEMSATCS K PABHOBECHUIO BHE 3aBUCHMOCTH OT TOI'O, XOTHUM MBI 3TOTO
wma ver. Huumo u3 npeﬁbwalomezo 6 pasHoeéecuu He moarcem Oovimb scusvim!
Hcropunueckas cnpaska. Bansrep HepHCT, OTKpBIBIIMI TPETHI 3aKOH TEPMOJWHAMMKHU, B 4aChl
nocyra pa3BoJuil kapnoB. OJTHaXIbl KTO-TO ITyOOKOMBICIIEHHO 3aMeTiil: "Cmpannusiii 6bi60p. Kyp
pazeooums u mo unmepectee". HepHCT HEBOZMYTUMO OTBETUI: " pazgooicy maxkux HCU8OMHbIX,
KOmopbie Hax00amcs 8 mepMOOUHAMUYLECKOM PABHOBECUL C OKpYicaloueli cpedoul' .

10. BeanuuHbl, XapakTepu3yuue PaBHOBECHOE COCTOSIHME

TepMOIHrIHaMI/I‘leCKOﬁ CHUCTEMbI, HA3BIBAIOTCA MMapaMeTpaMu COCTOAHUA.
B u30/1MpOBaHHOM TEPMOAUHAMHYECKON CHCTEMe IapaMeTPhbl 0CTAIOTCH HEM3MEHHbIMU.

e Oobem (V) - CBOICTBO TEPMOIUHAMHYECKOI CHCTEMbI 3aHUMATH YacTh MPO-
CTPAHCTBA, U3MepsieMoe B KyOM4eCKUX MeTpax.
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e Konuenrpamusi (N) — CBOICTBO BellleCTBA 3aHUMATH ONpeeJeHHbIH 00beM,
H3MepsieMoe OTHOILEHMEM 4YHCJIa MOJIEKYJ JaHHOI0 BellecTBa B o0beme, K
3TOMY 00BEMY.

n=— . [n]=[m"

e IlioTHoCcTh (P) — CBOMCTBO BEIlECTBA 3aHUMATh OMNpPEICICHHBINM 00BbEM, H3Me-
psieMoOe OTHOLIEHHEM MAaCChl BeIIECTBA B IAaHHOM 00beMe K 3TOMY 00beMy.

p=y - [p] = [xr/m’]

e JlaBjenne (p) — CBOMCTBO TeJ OKa3bIBaTh BJIMSIHHE HA JaHHOE TeJO TNPH
CONMPUKOCHOBEHUH € HHUM, M3MepsieMOe OTHOLIEHHEM CHJIbIL, JelicTBYIOUIe
NepPNeHINKYJISAPHO MOBEPXHOCTH TeJIa, K IVIOAAN 3TO MOBEPXHOCTH.

p=o - [p]=[HA)=[I)

I atm = 760 MM pr.cT. = 101325 Ia = 1,01-10° Ia. 1 Mm pT.cT. = 133 Ila.
[TpuGops! 115t UI3MEpeHus JaBIeHUs: MAHOMETP, 6apoMeTp-aHEPOUI.
11."T'naBubIid" mapamerp - Temueparypa.

Tena Hukorna He OyAyT B TEIUIOBOM PaBHOBECHM, €CIIM UX TEMIEPATYPbl Pa3IHUHBL,

HO MOI'yT 6I>ITI>, HAIIpUMCP, IIPHU pa3HbIX OABJICHUAX.

[Ipyn xOoHTaKTe TEIJIO BCETna MepenaeTcs OT Tejla ¢ OOoJIbIIel TEeMIepaTypod K Teldy C MEHbBIICH
temneparypoil. TemnepaTtypa — MHIAUKATOP TEMJIOBOTO paBHOBECHs!

PaBHoBecHAasi TepMoOIMHAMHYECKasi cHcTeMa 00JaJaeT CBOWCTBOM HMMETh
OJIMHAKOBYIO TEMIEpaTypy B Kaxaou ee obnactu. KakaoMy COCTOSIHHIO CHCTEMBI
npu gaHHeiX P uw V' (Bo3myX B KOMHAT€) COOTBETCTBYET CBOSI TeMIlepaTypa.
Temmnepatypa yka3biBaeT BeJIUYUHY OTKJIOHEHUSI JAHHOTO COCTOSIHUSI CHCTEMbI
OT COCTOSIHUSI, IPUHSIITOr0 32 HyJIeBOE COCTOsIHHME, U OMNpe/iesisieT HANPABJIeHHe

NepeHoca TemJIoBoil JHePruu MPH KOHTAKTE ABYX TeJl.

OTO0 OTKJIOHEHUE IPy00 MOKHO U3MEPHUTh PYKOH (Mepa HarpeToCTH) WM ¢ IOMOIIBIO0 TEPMOMETPA.
B HEKOTOpPBIX peruoHax UCHOJB3YIOT 00JIee MPOCTYIO LKAy C TpeMs TeMIlepaTypaMu — XOJIOJIHO,
TEPIIUMO, JKapKo, a B CHOUpHU 100aBISIOT YETBEPTYIO - «MOPO3, OJIUHY.
JIroboe BemecTBO, oOnajaroniee OJHUM MM Oojee CBOMCTBAMM, M3MEHSIOUIMMHUCA C
TeMIepaTypoi, MOXKHO HCHOJb30BATh Ul U3MepeHus Ttemneparypbl. IIpuGopsl 1Jsi u3MepeHus
TeMIepaTyphbl: CTEKJISHHBINA KMJIKOCTHBIH TEPMOMETP, TEPMOIAPbl, PE3UCTHBHbIE TEPMOMETPHI,
TEPMUCTOPBI, MUPOMETPHI, OUMETAIUINYECKHE TEPMOMETPBI, T'a30BbIe TEPMOMETPBI.

YV nux cpeonsas memnepamypa osadyams 2padycos, a 'y Hac HOb - 6 08adyamsv pas meHvuie!

B.B. ’Kupunosckuti

JonoanurenbHast nHpopmanms: Mzmepenue remneparypsl. [[Be cuctemsl A u B, Haxonsuiuecs B
TEMJIOBOM PaBHOBECHUH C TpeThel cucteMoil C (TepMOMETPOM), HaXOAATCS B TEMJIOBOM PaBHOBECUU
MEXIy co00oi (HyleBoe Hayajao TEepPMOJAMHAMHUKH). MBICIEHHbBI TeMIepaTypHbIil ATaJoH.
CpaBHeHue TemmepaTypbl Tena ¢ d3TanoHoM. ['paagympoBka Tepmomerpa. Illkama Ienbcus.
Penepupie Touku. Mcmonb3oBaHue TepMOMETpa Ul HM3MEHEHHUs Temmeparyp. JleMoHcTpanus
U3MEpEHHUs] TeMIlepaTypbl Tejla ¢ TMOMOINBIO AJIEKTPUYECKOro TepmMomerpa. Huskue u BBICOKHE
TEMIIEPATYphL. Tbikams mepmMomempom 6 Tuyo coceoa - 3mo y0oeorvcmeue!
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beiBaer m Ttak! Wranesnckuii yuewsnii [ammneo [anmieid HamonHsn W300pETEHHbIE WM
TEPMOMETPBI HE PTYThIO, HE CIUPTOM, @ BUHOM. OJUH M3 Takux NPUOOPOB OH IOCIAJ CBOEMY
YUYEHOMY JIpYry B AHIJIMIO, COIIPOBOJMB MOCBIJIKY ONMCAHUEM Ha3HaueHus tepmomMerpa. Ho To nu
3alMCKa MOTEPsUIach, TO JIM YYEHBIM IPYr HE IIOHAJI CYTH €€, TOJIBKO OTBeT npumen K ['anmmiero
HeoXuJaHHbIN: "BuHO monctuHe BenukoienHo. [ToxkamnyiicTa, BBIILIN e1ie Takoi mpudop”.

IV. 3a0aua: Tlpn kaKoif TeMmepaType IUIOTHOCTh KepOCHHA paBHa 770 Kr/M°, eciu
nipu 20°C ona pasua 800 kr/m°?

Bonpocwi:
1. Yto moHMMAIOT MOJ TEPMOAMHAMUYECKON CUCTEMOM?

2. KaxoBbl OTIMYUTENBHBIC IPU3HAKU COCTOSIHUS TEIIJIOBOTO PABHOBECHS?

3. Tlouemy pTYyTHBIH M CHMPTOBON TEPMOMETPHI C PABHOMEPHBIMH IIIKAJIAMH AAOT
COBIIAJAOIINE TTOKA3aHUS TOJBKO B PETIEPHBIX TOUKAX?

4, B  kakoM  HampaBJ€HUM  Pa3BUBAIOTCA  MPOLECCHl B 3aMKHYTBIX
TEPMOJAUHAMUYECKUX CUCTEMAX ?

5. Kaxk cBs3aHO noHsTHE TEeMIIepaTyphl C MOHITHEM TEIJIOBOTO PaBHOBECHS ?

o

BbIpa3uTe MIOTHOCTH BEIIECTBA YePE3 MACCY €TI0 MOJICKYJIbI.

7. BumHsA u ee KOCTOYKa UMEIT (OpPMY MIAPUKOB, MPHUYEM CJIOW MSKOTH BHIIHU
TaKOH JK€ TOJIIMHBI, KaK W KOCTOYKAa. BO CKOJBKO pa3 o0bEM COYHOH YacTh
BMIIIHH OOJIbIIIE, YeEM 00BEM KOCTOUKH ?

8. Kaxoil puznueckuii cMbICT UMEET BeJIMYMHA, 00paTHAsE KOHIIEHTPALNH ?

9. Tlouemy Henb3s, CMEIIaB JIB€ MOPIUU BOABI C OJWHAKOBON T, MOIy4uTh BOAY C
6osee BeicokoM T?

10. Tokaxwure, uro 1 r/cm® paser 1000 kr/m°.

11. [llkypa KOHS, KOTOPBIM HMMEET BABOE OOJBIIWNA pa3Mep, HCIBITHIBACT BIBOE
OoJbIIIee 1aBlIEHHUE CO CTOPOHBI BHYTPEHHUX OpraHoB. Tak ju 3To?

12. Ecnu TemriepaTypa CIMIIKOM HM3Kas, XUMUYECKHUE PEaKIMH MPOTEKAIOT OYEHb
MEJJICHHO, @ HEKOTOphIe BOOOIIIE HEBO3MOKHEI. [louemy?

13. TlpuBenuTe BO3paKeHUs MMPOTHUB MOIB30BAHUS BOJSTHBIM TEPMOMETPOM.

14. Kak MeIMIIMHCKHUI TEPMOMETP «3alIOMUHAET)» TEMIIEpaTypy?

15. Kak ObI BbI mOCTynainu, 4ToObl U3MEPUTH TeMiiepaTypy: a) ConHia; 6) BepXHUX
cioeB aTMoc(ephl; B) KPOIIIEYHOr0 HAaCeKOMOT0; T') JIyHBI; 1) THa okeaHa?

16. IloueMy He Bcerma MOXKHO JOBEPSATH OIMPEACICHUIO TEMIIEpaTyphl Ha OIIYIh?

[IpuBenure npumepsl, TOATBEPKIAIOIINAE BAIl OTBET.

17. B naboparopun MpoBeIH W3MEPEHHE MAcChl U 00beMa MATH Tell, MOcie
4Yero OTIOXKHWIM pe3ylbTaThl Ha rpaduke. Kakoe u3 Ten MMeeT camyro
OonblIyr0 Maccy? Y Kakoro Tejga camasi MajleHbKas IIIOTHOCTh? Kakue
TeJa C/IeaHbl U3 OIMHAKOBOro Marepuaia?

V. §0.

1. TepmomeTpsl ObIBatoT: OoJoMeTpuyeckue, (hoTomMeTprueckue, OBITOBbIE

(ciupTOBBIE M PTYTHBIE), )KUAKOKPHCTAJUIMIECKHE, Ta30BbIe. UTO BaM O HUX 3HaeTe?
2. Bo BpemeHa JIoMOHOCOBa YK€ IMOJIb30BAJHMCh KaK PTYTHBIM, TaK U CHHUPTOBBIM TEPMOMETPOM.
Kakoit u3 Hux ObL1 O0Jiee YyBCTBUTEIBHBIM IPHU MPOYMX PABHBIX YCIOBHIX?
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3. [IpemnoxkuTe KOHCTPYKIHIO MpuOOpa Il WM3MEPEHHs MHHHUMAIbHOW (MaKCUMaTbHOM)
TEMIEPATYPHI.

OrneHUTE YUCIIO MOJICKYJ BO3yXa B 3eMHOM aTMocdepe.

[Tonywaercsi, 4TO aTOMBI 3aNIOJHAIOT TOJBKO JHib 10% Tena yenoBeka. Tak ju 3107

C KaKoiif CKOPOCTHIO JIOJDKEH €XaTh aBTOMOOWIIb, YTOOBI IPOKOJIOTAS IIIMHA HE CMUHAIACH?
OrneHuTe TEMIIEPATYPHYIO pa3pemIaloniyio ClIoCOOHOCTh Ballei pyKu.

Onpenennure KOHUEHTPALMIO MOJIEKYII JIb/1a U CPETHEE PACCTOSIHUE MEXKIAY HUMH.

[TocTraBbTe psAIOM TpYU BMECTUTEIBHBIX COCY/IA: C TOPAYEH BOJIOM — CJIeBa, C XOJIOJIHOM BOJION —
CIpaBa M CO CMECBIO TOPSYEH U XOJIOIHOM BOBI — B 1eHTpe. [loaepkaB mpaByro U JIEBYIO PYKH
B COOTBETCTBYIOIIUX COCYAaX HECKOJbKO MHUHYT, OJJTHOBPEMEHHO OIYCTHUTE MX B IIEHTPAJIbHBIN
cocya. OnuiuTe Bally OUIYIIEHUS U MOCTApaANTECh NX OOBSICHUTD.

Tenepb A 6epro 6 cyujecmeosarnue amomoes.

©ooNo A

— (— 3. Max
DCHOBHBIE MOJIOKEHUSA MOJIEKYJSIPHOU ®U3UKU

3auem MUIIEBbIEC IIPOAYKTHI YITIAKOBBIBAKOT B BAKYYMHYIO lmemcy?
L[EJIb  VPOKA: T1lo3HakOMHUTb YYEHUKOB C OCHOBHBIMH  IOJIOKEHHSIMU

(moctynatamMu) MOJIEKYJISPHOM (QU3UKM M OOOCHOBATh HX JKCIEPUMEHTAIBHO.
Pa3Buth 3HaHMs yyamuxcs 0 GU3NUECKON TEOpHHU.

THII YPOKA: kOMOUHUPOBAHHBIH.

OBOPYJ[OBAHHUE: nmunanpoektop DOC ¢ nOpuHAIIEIKHOCTIMUA, MHKPOCKOT
OMOJOTUYECKUN, MEXaHWYecKas MOJelb OpOYHOBCKOTO JBI)KEHHUS, MaHOMETP
BOJSIHOM, ITUJIMHJIP MTOPUCTHIN, pacTBOP 1:5 cepHOM KUCIOTHI, LIMHK.

1IJIAH YPOKA:

BcerynurtensHas yacTth
Onpoc

OObsicHEHHE
3akperuieHue
3azanue Ha 1OM

Il. Onpoc ghpynoamenmanouoni: 1. Uto 1 Kak u3ydaet MoJeKysspHas Gpuznka?

agrwnPE

2. OCHOBHBIE MOHSATHS MOJEKYJIIPHON HU3UKHU (OTIPEICITCHHUS).

3aoauu:

1. Umeercs 8-10%° MoJIeKyN Kuciopoja. Onpenenure maccy raza. Onpeiennre Takxe
IJIOTHOCTh M KOHIICHTPAIIHIO Ta3a, eciii ero ooveMm 0,8 M,

2. Ha uznenue, miomiaab MOBEPXHOCTH KoToporo 20 cM’, HaHeceH cloit cepedpa
TonuHou 1 MkM. CKOJIBKO aTOMOB cepedpa COAEPKUTCS B TOKPHITHH ?

3. O1ieHuTE KOHIIEHTPAIMIO CBOOOIHBIX 3JIEKTPOHOB B HATPUH, M0JIaras, 4To Ha OJIMH
aTOM MPUXOAUTCS OAWH CBOOOJHBIN 351eKTpoH. [ImoTHOCTH HaTpus 970 Kr/M°, ero
MOJISIpHast Macca 23 1/MOJb.

4. Yuenuk npuoOpen ydvactok twiomaapio 0,01 ra. Kakyro maccy Bo3agyxa oH
MOJIy4YuJI B Ipuaavy?

5. Onpenenutb  pacCTOSIHUE  MEXJIy  OmmKalllMMU — aTOMaMu  Keesa,
KPUCTAJJIM30BAHHOIO B KYOMYECKYIO PEIIETKY, €ClId IUIOTHOCTh kene3a p = 7,9
F/CMS, a atoMHasg Macca Mge= 56 1/M0JIb.
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6. Kakoii Obla Obl TOMIIMHA 3€MHOM aTMOC(EpPBI IPHU MOCTOSIHHOM MIIOTHOCTHU p = 1
,25 Kr/M>?
7. Cunrtasg BBICOTY cJiosl aTMoc(epbl MHOrO MeHbluel paauyca 3emun (R, = 6370

KM), OLICHUTE Maccy aTMOC(ephl.
I'a3000pa3nblii ciloi, okyThIBatomuii 3emitto, gocturaer 630 ThICSd KWIOMETpoB, 4to B 50 pa3
Oosplie auaMeTpa Hamed riaHeTsl [[1oTHOCTh aToMOB Bomoponga Ha paccTossHuu 60 ThicSd
KAJIOMETPOB HaJ[ MOBEPXHOCTHIO 3eMITH — 0K0JI0 70 aTOMOB Ha KyOMYECKUN CAaHTUMETP.
I11. Ha Oyayuiee moctyaupyem:
1. Bece BELICCTBO COCTOMUT U3 YaCTHUIl, ATOMOB HJIKM MOJIEKYJI.

2. YacTulbI BellleCTBA HAXOASTCS B OecpepbIBHOM Xa0THY€CKOM JIBHKEHHH.
3. UacTuubl BellecTBA B3aMMOECTBYIOT JAPYT C APYrOM.

OnsITHOE MOATBEPKIACHUC CIIPABECIJINBOCTH IIEPBOI'0 1MoCTyJaTa.

HeBo3moxxHOCTh HAOMIOJaTh MOJIEKYJIBI 1aXKe B CHIIbHBI MUKPOCKOII, BCE BPEMsl OCTaBJIsAIa TIOBOJ
COMHEBAThCSl B THUIIOTE3€ O KOPIYCKYJISIPHOM CTpOeHMM BeuiecTBa. MOHHBIH Mukpockomn (1o
kagpaMm auaduibma). Gotorpaduu moisekyn. PacTexkaHue Kamim OJMBKOBOTO Macia oobemoMm 1
MM~ 0 MOBEPXHOCTH BOJABI (MakcHMaibHas riouiaap rieHku 0,6 MZ). Hokazamu! Torna Oynem
M3y4aTh CBOMCTBA OOJIBIION COBOKYITHOCTH 3TUX YACTHIL.

OnbITHOE 000CHOBaAHUE BTOPOIO MOCTYJIaTA.
JAupdy3us — mnepeHoc BewiecTBa, NPUBOAUMBIA K CaMONPOU3BOJILHOMY
BbIPABHUBAHUIO KOHLEHTPALUH Pa3IHYHBIX BEelIECTB.

Nmenno nudpdy3us odecneynBaer:

1) coenuHeHre META/UTOB MPH CBapKe, Maiike, HUKEJIMPOBAHUH, CIICKAHWH U T.I1.;

2) TOCTaBKy PAaCTEHHUSM IHMTATCIbHBIX BEIIECTB M3 MOYBBI (TaK KaK KOHICHTPAIMS IOJIE3HBIX
BEIIIECTB B KOPHIX MEHBIIIE, YEM B OKPYKAIOIIEH UX IMTOYBE);

3) MOCTYIUIEHHE TIOJIE3HBIX BEIIECTB B OPraHU3Mbl KMBOTHBIX (Yepe3 CTEHKH JKEIyaKa H
KHUIICYHHWKA OpPraHu3M "BcackIBaeT" TOJNBKO TE paCTBOpéHHHe B IMHIOIC BCIICCTBA, KOTOPLIX
HCIOCT aér JJIA TIOCTPOCHUS HOBBIX KJ'ICTOK).

EcTp nmu Mexny MOJIEKyJaMH TaHHOTO BEIIECTBA MPOMEXYTKA? MOTYyT JI1 MOJIEKYJIbI
OJIHOTO BEIECTBA MPOHHKATh MEXAY MoJekynamu apyroro? Tartapckas Oaiika o
00uKe, KOTOPYIO 3aIOJTHIIIM TPYKIBI: KAaMHSIMH, TIeCKoM, Bofoi. (uddy3us B razax,
XKUJKOCTSAX M TBEpAbIX Tenax. [Ipumep: Y Menu temmeparypa IiaBieHUs 1083°C, u
IIpU TEMIIEPATYPE 1075°C atom Mmemm ckauer, MeHsst cBoumx coceeil 107 pa3 B
CEKyHJLY, @ BOT IIPH KOMHATHOMN TeMIIEpaType BpeMs ero ocemioil xusuu 3-10%er.
JlemoHcTpanus 6poyHoBckoro apu:kenusi (1827 r., bpoyH). BpoyHOBCKHE 4acTHITEI
HAaCTOJBKO BEJIMKH, YTO HMX MOKHO BHJETh C IOMOIIBI0 MHUKpOCKoma (Kaxkaas
YacTULA COACPKUT 10*-10" Mosiekyn). IlomHas HeynmopsiiO4eHHOCTh ABUKEHUS

OpOYHOBCKHUX YaCTHII.

Heuosicenue monekyn yckonivzaem om Hauieeo Om HAuieeo HeNnoCPpeOCMBEEHHO20 80CHPUSIMUS, KaK
né2kas 3v10b HA NOBEPXHOCMU MOps O/ HaOMooamens, HAX00SAUWe20Cs HA OYeHb OaneKOM
paccmosinuu. OOHAKO eciu 6 nojie e20 3PeHUs OKaAMCemcs N00Kd, MO OH 3aMemum, Ymo OHA
NOKA4UBAEMCsl, YUMo HA MOpe eCmb jlecKoe 8OJIHeHUe, 0 KOMOPOM OH U He NOO03DeBda.l.
Kan Bamucm Ileppen
OObsicHeHne OpOYHOBCKOTO [MBIDKEHUS Ha Mojenu. IIpuyuHAa OPOYHOBCKOIO [BHKEHUS -
TEeNJI0OBOE JIBHKEHHE MOJIEKYJ cpeabl U OTCYTCTBHE TOYHOH KOMIEHCAMHU Y/IapoB,
HCNBITHIBAEMBIX YACTHIIEH CO CTOPOHBI OKPYKAIOIIUX €€ MOJIEKY.I.
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A dymaro, umo smu ucciedoganus DuHwimerina Ooabule, Yem 8ce opyeue pabomeol,

ybeocoarom u3uKos 6 peanbHOCmMuU amomos U MOIEKYI, 8 CNpagedIU80CMU Mmeopuu

meniomol U PYHOAMEHMANLHOU POIU BEPOAMHOCMU 6 3AKOHAX NPUPOObL.

Maxc boph.

JonosnuTeabHas uHopmanus: BpoyHOBCKoe NBHXKEHHME NPUBOAUT K IU(PQPY3UH YacTul] B
Pa3NMUYHBIX Cpe/Iax, M ero KOHIEMNIHUs HaCTOJIbKO 00IIa, YTO MPUMEHUMA KO MHOTHM SIBJICHUSIM —
OT pacCeWBaHMs 3arps3HSIONIMX BEIIECTB 10 BO3HMKHOBEHHUS BKYCOBOTO OIIYIICHHUS CIIAJOCTH
cHpoTia Ha KOHYHKE s3bIKa. Teopui0 OpOYHOBCKOTO JIBUKCHHUS WCIIOJB3YIOT ISl ONMUCAHUS
CIIy4aifHBIX TPOIIECCOB, C MPUMEHEHHUEM OOJIBIIOTO KOJMYECTBA JAHHBIX — TaKUX Kak, HalpUMep,
n3MeHenne neH. Konnenmus qud@y3un moMoraeT NOHATh UCIIOJIb30BaHNE (PePOMOHOB MYpPaBbsIMHU
WM paclpocTpaHeHHe OHJATpbl B EBporne nocie ux ciaydaitHoro ocBoOOXAeHUS U3 Ki1eTok B 1905
r. 3akoHBl UG (GY3UH UCTIOIB30BAIKCH /ISl MOJICIIMPOBAHUS KOHIICHTPALMU BPEIHBIX BEUIECTB B
IpIME W3 TpyO M BBITECHEHHUS 3eMIIeJeNbIIaMH OXOTHHKOB-COOHMpaTeseil BO BpeMeHa HEOJUTA.
VYdeHble TakKe MPUMEHSIOT 3aKOHBI AU dy3un 11 U3ydeHus] MPOHUKHOBEHHUS paJioHa B BO3IYX U
MOYBY TIPU MX 3arpsi3HEHUH HEPTSIHBIME yriieBogopoaaMu. Ilpeaen BO3MOKHOCTH HCIIOJIb30BAHHS
npUOOPOB JUTSI U3MEPEHHUS MaJbIX BEIUYMH: (DIIOKTYAllMd B DJICKTPUYECKUX LEMAX (CIydaiiHbIe
CHTHAJIBI), CHET Ha dKpaHax TeJIeBU30pOB. Eciin pa3mMep B3BEHICHHBIX B KHUIKOCTH HIIU ra3e YacTHUI]
MEHBIIIE OIPENEIIEHHOTO Il MX BEIIeCTBA 3HAYCHHS, TO OHM HE OIYCKAlOTCS BCe Ha JIHO, a
pacIpenesiioTes 0 BEPTUKAIH TaK, YTO MX KOHIIEHTPAIHS PACTET C TITyOMHOW — yCTaHABJINBACTCS
CeTMMEHTAIMOHHOE PAaBHOBECHE.
JlBa BUAAa MABIKEHHS YaCTHII B MaKpPOCKOTIMUECKHX TeJaX: YNOPsI04eHHOoe (MEXaHHYECKOe
JBIDKCHUE Tella) U HeynmopsiioueHHoe (TemjioBoe) aBMKeHHE. [IOCKOJIBKY CpeaHsisi CKOPOCTb
HEYMOPSI0YEHHOTO (Xa0THYECKOTO) JBHYKEHHUSI MOJIEKYJ BEIIECTBAa CBsI3aHA C TEMIIEpaTypoil, To
Takoe€ JBWKEHME MOJIEKYJ] Ha3bplBalOT TeIUIoBbIM. TemjoBoe [ABM:KeHMe — cJy4YaiiHoe,
X20THYeCKOe, HEKOPPeJIUPOBaHHOE IBUKeHHE 00/IbIIO0I COBOKYITHOCTH YACTHII.

OnbITHOEe 000CHOBAaHHME TPeThEero MNOCTYJATA. OTPLIB CTEKISHHOW IUIACTUHKH OT
MMOBEPXHOCTU BOJIbI, AEMOHCTpAllUsl CO CBUHIIOBBHIMHU LMIMHIpamMH. KocBeHHbIE NOKa3aTelbCTBa
B3aUMOJICHCTBUSL MEXIY MOJEKYyJaMH: CYIIeCTBOBaHHWE TBEPAOTO0 M IKHUAKOIO arperaTHbIxX
COCTOSIHUI BEIECTBAa, CHJIbI YIPYTrOCTH, CUibl TpeHus. [lpupoma cuibl TpeHus: 4acTb aTOMOB
"nepxut" Tpy3 (MpU yBEIUYEHUH PACCTOSHUSA MEXKIY MOJIEKYJaMH B MECTaX KOHTaKTa HAYMHAIOT
npeoOnagaTh CUJIbl MPUTSHKEHUS (aare3us)); MpU YBEJIMYEHUM JaBICHUS TPEHHUE BO3paCTaer.
[Touemy? PacnpeneneHuve >JIEKTPUYECKOrO 3apsja B MoOJIeKyJe. B3anmoaeicTBue MOJIEKYIL.
3aBUCUMOCTb MOJIEKYJISIPHBIX CHJI OT PAacCTOSIHUS MEXAY LIEHTpaMu MoJieKyll (rpaduk Ha JOCKe).
[IpoucxosxxaeHue cui ynpyrocTs (I€MOHCTpAIKs MOJEIU TBEPAOTo Tea). TerioBoe pacuiupeHue.
B3aumopeiictBue aTOMOB MPHUBOJUT K TOMY, YTO BO3HHUKAIOT OI'POMHBIE COBOKYIMHOCTH aTOMOB,
Mopoil  00pasylole OTKPBITBIE CHUCTEMBI, MHUPBI, B KOTOPBIX JOCTUTHYTa OIpeaeieHHas
camMoperyianus (COXpaHEHHE TIOCTOSHCTBA CBOEr0 BHYTPEHHEIO COCTOSIHMS TOCPEACTBOM
CKOOPAMHHUPOBAHHBIX pEaKIuil), TMO3BOJSIOUINI CYIIECTBOBATH MHpaM JOCTAaTOYHO JOJTO.
YTBepkaeHue, 4to 0ojiee MENKHE 3JIEMEHThI COCTaBISIOT 0oJiee KPYMHbIE CTPYKTYPHI ¢ HOBBIMU
CBOMCTBaMH, ABISETCS 0A30BBIM MPUHLIUIIOM CTPOSHUS MUPA.

I'a3 - arperaTHoe COCTOsIHME BellleCTBA, B KOTOPOM €ro MOJIEKYJIbl JBUKYTCS
CBO0OHO, 3aI0JIHAA BeCh MPEeI0CTABJICHHBIN 00beM.

OCHOBHbBIE CBOIICTBA ra30B: He COXPAHAKT HU 00beMa, HU (GOPMBI; COCTOAT U3
00JIBIIOI0 YHCJIA YACTHUIL; 3ANOJHAKT BeCh NMPeA0CTABJICHHbIN 00beM; CO31aK0T
AAaBJICHHE; MOIYT HAXOJUTHCA B TEIJIOBOM PABHOBECHH C OKPYKAKIMUMHU
TeJIAMH; JIETKO CKUMaeMbl; (pU3nYecKHe CBOWCTBA ra3a He 3aBHCAT OT €ro

XUHMHYECKOro cocraBa.

BemiectBo B ra3000pa3HoOM COCTOSHUM 00pazyeT atMocdepy 3emiu, B 3HAYUTEIbHBIX KOJIUYECTBAX
COJICPXKHUTCSA B TBEPIBIX 3€MHBIX IMOPOJIaX, paCTBOPEHO B BOJIE OKEaHOB, MOpeil u pek, oOpasyeT
3BE3/IbI U 3aII0JIHAET MEK3BE3IHYIO CPELLY.
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KuakocTe — arperatHoe COCTOSIHME BelleCTBAa, IPOMEKYTOYHOe MeKAYy TBepAbIM H
razoodpasuniM. /11 HUX XapakTepHa 00/bIIasi MOABU/KHOCTh YaCTHII H MaJjioe CBOOOJHOe
NPOCTPAHCTBO MKy HUMH.

TBepaoe Teso - arperaTHoe cOCTOSIHHE BellleCTBa, XapakrTepusyluieecsi CTa0WJIBHOCTHIO
(¢opMbI M XapakTepoM TeIUIOBOIO /[BHMKEHHSI aTOMOB, KOTOpble COBEpPIIAIT MaJble
KOJIe0aHNs BOKPYT 10JIOKeHUI paBHOBeCHS.

V. Bonpocwi:

1. KakoB xapakTep TEIJIOBOIO JBM)KEHHS YaCTHI] B Ta3ax, B )KUJIKOCTSIX, B TBEPIbIX
Tenax?

[Touemy u3 06I0MKOB Pa3OUTOI0 CTEKIIA HEBO3MOXKHO cOOpaTh LEJbIi cTakaH?
[Touemy nuddy3ust B TBEpAbIX TeIaX MPOUCXOIUT MEJICHHEE, YEM B )KHJIKOCTSIX,
a B )KMJIKOCTSX MEJJICHHEe, YeM B razax?

J1o Kakux mop npoucxoaut Audpdysus?

5. UYem 0OBACHUTH BO3pacTaHuUE CKOPOCTH MU(PPYy3UH C MOBBILICHUEM TeMIEpaTy-
pBI?

6. CKOJIB3KOCTB JibJia 00BsICHIIH U] Py3ueit MoKy B MOBEPXHOCTHOM ciioe. Kak
3TO MOHUMATh?

7. CKOpOCTH ABUKEHUS MOJIEKYJ ra3a MpU OOBIYHBIX YCIOBHSIX H3MEPSETCS COT-
HIMU METpoB B cekyHay. I[louemy xe mpouecc auddy3uun MpoUCXOAUT
CPaBHUTEIBHO MEJIJIEHHO?

8. Ilouemy OpoyHOBCKOE NIBH)KEHHE OCOOCHHO 3aMETHO y HamboJiee MEJIKHX B3Be-
IIEHHBIX YaCTHII, a y 60Jiee KPYIMHBIX OHO TPOUCXOIUT MEHEE NHTEHCUBHO?

9. Kaxoit u3 ¢akTOpoB OKa3bIBaj 3aMETHOE BIMSHHME HA JBIXKEHHE OPOYHOBCKHUX
YaCTHIL;

® CMCHA OCBCIICHUA,
® MArHuTHBIC I10JIA,
® BA3KOCTD KHJIKOCTH.
10. lna momydeHus Oojee TBEPAOTO IMOBEPXHOCTHOTO CJIOS KEJIE3HYIO JeTalb

MOMEIIAIOT B YTOJbHBIM TMOPOIIOK W HArpeBarOT, HE paCIUIaBiIsis, HECKOJIBKO
yacoB. 3auem?

11. YBenmuuuBasi [daBJICHHWE HaJ ITOBEPXHOCTHIO BOJIBI BJBOE, MBI YJBaWBacM
KOJIMYECTBO Trasza, CIIOCOOHOTO pPAcTBOPUTCA B TOM K€ KOJHMYECTBE BOJIBI.
[Touemy?

12. TToueMy HaceneHHEe CTPAHbI PACCEISAETCS B TY YacTh, I/ie O0JbIIe IpocTopa’?

3aoauu:
1. B o3epo monana kamenbka Macia maccoil m = 0,1 MI ¥ mOKpbUIa MOBEPXHOCTD

BOJIbl CIUIOIIHOM TICHKOM TOJIIWUHOW B OJWH MOJIEKYJISIPHBIA ClOH. IImoTHOCTH
3

Macna p = 900 kr/m”, guamerp Moiekyasl Maciaa d = 2 aM. OueHuTe mwiomaab S

MAacCJITHOM IJICHKW HAa MOBEPXHOCTH BOJBI.

2. Onpenenure cpeHee PACCTOSHUE MEXKIY IIEHTPAMH COCETHUX MOJICKYJ B KyCKe
nbaa (Vd*N).
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V.§3-5.

1.
2.

Hcnonb3ys MEH3ypKy U IUIETKY, ONPEAEIUTE AUaMeTp MOJIEKYJI MallIMHHOTO MacJia.

ITo coBpeMeHHBIM JaHHBIM, Macca Cosnia paBHa npumepro 1,99 - 10*° kr, a maccosast moms

kucnopona Ha Coisnue cocraBiser 0,8%. OueHute, HACKOJIBKO IUIAHETHBIX aTMocdep THIa

3eMHOM XBAaTUJIO ObI COTHEYHOTO KUCIOpoaa?

. Kurenmn 3emin pemmiv TMEpeHECTH dYacTh 3eMHON arMocdepbl Ha JIyHy Tak, dYTOOBI
aTMocepHOe JaBlieHHEe Ha TOBEpPXHOCTH JIyHBI OBUIO pPaBHO COBPEMEHHOMY 3HAYCHHIO
aTMocgepHOro JaBiieHHs Ha ypoBHe Mops Ha 3emie. Kakyro wacte armocdepsr 3emiun (B
IIPOLIEHTAaX 10 MACCe) HYXKHO IS 3TOro nepemecTuth Ha JIyny? CunTtaTh TOJIIUMHY aTMOC(EpHI
CYIIECTBEHHO MEHbIIEH paanycoB 3emun u JIyHbl, motepu aTMocepHoro BemecTsa Ha JlyHe He
YUUTHIBATb.

. Onna 6aHKa 10 KpaeB 3all0JIHEHA BOJIOM M TUIOTHO 3aKphITa KPBIIIKOW, a Apyras OaHKa - HE 10
KOHIIA, ¥ TOKE IUIOTHO 3aKpbITa. YTO Oy/EeT, €Clii BBICTPENINUTD B 3TH OaHKU?

. OneHuTe OTHOILLIEHHE MAacChl KMCIOPO/1a, COIEPKAIIErocsl B MOJIEKYIaX BOJbl OKEaHOB 3eMJIH, K
Macce KACJIopoa B aTMochepe 3emitu. £ B

. Mo3KHO 51 ApIIIaTh KOXKE?

. 3aBHCUMOCTBH MOJIEKYJISIPHBIX CHJI MIPUTSKEHHS M OTTAIKUBAHUS
OT paccTosHUA I MEXIy ULEHTpaMH JBYX MOJIEKYJ
IPHOIIKEHHO BhIpaxkaeTcst hopmymamu: Frp=- a/r’, For = b/
r® e, a=1,1-10 7 Hw', a b =9,9-10% H-m*. Ouenure mo
3THM JIaHHBIM CpE/IHEE PACCTOSTHUE MEXAY MOJIEKYJIaMHU.

. Onpenennure CKOpPOCTh MOHMKEHUSI BEPXHEH TpaHUIbl TyMaHa B COCyA€. YUMTHIBas, 4TO 3Ta
CKOPOCTh 3aBHCHUT OT BSI3KOCTH BO3JyXa M OT pa3MepoB U IIJIOTHOCTH BEIECTBA KarulH,
OIpeNieNIUTEe CPEAHUIN pa3Mep Karlelb.

. I3MepuTh CKOpOCTh pacnpoCTpaHEHMs 3alaxa Maxydero BellecTBa B Bosayxe. [loctpouts

rpaduK BpEMEHU PACHpPOCTPAaHEHMs 3alaxa Maxydero BEIIEeCTBa OT PACCTOSIHUA O UCTOYHHUKA

3amaxa.

F

= ED

B yensax cozoanusi ocnoswl 011 n000OHBIX UCCIe008AHUU HA CMPOSUX
NPUHYURAX MEXAHUKU 51 USTLOJCY 3AKOHBL OBUINCEHUSI HEONPEOEIeHHO20
KOIUYeCmB8a MAiblx MEepobiX U COBEPULEHHO YIPY2UX UAPO8,
oeticmgyowux opye Ha 0pyea MoibKo 80 8peMsi COIKHOBEHUL.

— = . Maxceenn
Z Vporx 6. ﬁ UJIEAJBHBIN I'A3 B MOJIEKYJIIPHOU ®U3UKE

HaeanbHBIMH OBIBAIOT HE TOJBKO HE3HAKOMIIBI, HO M I'a3.

L[EJIb YPOKA: Ha ocHoBe aHanu3a (PU3UYECKUX CBONCTB peaTbHBIX ra30B BBECTH

MOJICKYJIAIPHO-KMHCTHYCCKYIO MOACIIb I'a3a - H,Z[eaJ'II)HI)II\/'I ras. I[&TI) MpcaAcCTaBJICHUC O

C

quaﬁHBIX H CPCIHHUX 3HAYCHHUAX OHCPIHUM MOJICKYJI, Ka4CCTBCHHO IIOABCCTHU

YHalIuXCs K IIOHATHUIO paCIIpCACICHUA YaCTHUL II0 CKOPOCTAM.

TUII YPOKA: xoMOMHUPOBAHHBIH.
1IJIAH YPOKA:

(1)I/ISI/IKI/I. HpI/IBCI[I/ITC OCHOBHBIC JOKAa3aTCJIbCTBAa CYIICCTBOBAHUA MOJICKYII.

o
e

BerynurensHas yacthb
Onpoc

OObsicHEHUE ‘
3aKperieHue 2 |
3agaHue Ha IOM

|. Onpoc pynoamenmanvnoui: 1. Ha30BUTE OCHOBHBIC IMOJIOKESHHUS MOJICKYJISIPHOU
2.

aogrwnPE
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[IpuBeauTe W3BECTHBIE BaM JOKA3aTEIbCTBA TEIUIOBOTO JIBMXKEHHMSI MOJIEKYJ. 3.
BsaumopneiictBue monekyin. 4. CtpoeHue ra3oo0pa3HbIX, )KUIKUX U TBEPABIX TeEll.
3aoauu:

1. KOHIIGHTpaIms MOeKyI a30Ta B cocyae 3-10%° M. Omnpemennre IOTHOCT 3TOTO
rasa.

2. I3 MeAMIIMHCKOTrO CINpaBOYHUKA M3BECTHO, YTO TMPEAENbHO JOMyCTUMAs
koHueHnTpaus (I1JIK) aromoB pTyTH B BO31yXe paBHa 310" m°. Macca pTyTH B
onHOW namne aHeBHOro ceta 0,2 r. BO3HMKHET JM ONMACHOCTH OTPABJIEHUS NpU
MOBPEXK/IEHNH OajuIoHa OJHOMW U3 JaMI B Kiacce?

3. Kakoli 00beM nMeno Obl TBEpAOE TEJO, «CIPECCOBAHHOE» M3 MOJEKYJ BO3AYXa,

HaxoJsIerocs: B kabunere pusuku? Cpeanuit fuametp Mosekys Bo3ayxa 0,25 Hwm.

VY4eHuky, KOTOpBIM 3alIuinaeT HeBepHoe yrBepxkaeHue: "Tor kax Poiowcuti bunn, cunavana
cmpenseub 8 60poma, NOMOM pUcyeulb Mutens".

4. Mopckas Boaa conepxkuT 8% conu (mo macce). CKOIBKO MPECHOW BOIBI HAAO
106aBUTH K 30 KT MOPCKOM, YTOOBI KOHIICHTPAIMS COJIH cTasia 5%?

Bonpocwi:

1. KakoBa npupoa BSI3KOT0 TPEHHUS B KUJIKOCTSAX U razax?

2. Cuna tspxectu Ha Jlyne menbine ueM Ha 3emute. [loyemy sxe Ha 3emiie MbLIb JOITO
yIIep>KUBAETCs HaJl €€ TTOBEPXHOCTHIO, a Ha JIyHe ObIcTpo ocenaetr?

3. [Ipu pemonte noporu acanbt pazorpesator. [louemy 3amax pa3zorpeToro Belle-

CTBa ONIYyIIAETCs u3ajieKa’?

[Touemy OpOYyHOBCKHE YaCTHUIIBI JOJKHBI OBITh OTHOCUTENBHO MaIbIMU?

CnuBKHM Ha MOJIOKE OBICTpEE OTCTAMBAIOTCS B XOJ0HOM nometenuu. [louemy?

[Touemy obnaka He MagalOT HA 3eMITIO?

N o o &

[Toyemy, KOorga 4epTAT MEJIOM Ha KJIACCHOM JOCKE, TO YaCTHUYKHU €r0 OCTAIOTCS Ha
Hen?

8. Uto BbI BOOOIIIE 3HAETE O ra3e; >KUIKOCTH; TBEPAOM Tene?

I11. Uto MBI ycnienu paccMmotpeTh? Ha ocHOBe HaOMIOAEHUN U SKCIEPUMEHTOB BBEIU
OCHOBHBIE TIOHATHUS (NEPEUYUCTUTH) U OO0OCHOBAIM MOCTYJIATHl MOJICKYJISAPHOU (u-
3uku. Crenyromas 3ajadya - YCTAHOBUTH CBSI3U MEXKIY BEJIMYMHAMU — 3aKOHBI.
OnucaTh TOBEJCHHE XUIKOCTH, a TEM OOJiee TBEpIOTO Tela, HaM HE IOJ| CHIY
(B3auMoeiiCTBUE aTOMOB WM MOJEKYJ APYr C JIPYyroM). A MOKHO JIM ONHCATh
noseaeHue raza? IlmotHocth raza B 1000 pa3 MeHbIIe, 4eM IJIOTHOCTh KHUJIKOCTH
(memoHcTparsi  OONBINONW  CXKMUMAaeMOCTH Tas3a). B3aumoaeilcTBueM  MeEXIy
MOJIEKYJIaMU ra3a HaCTOJIbKO MaJIo, OCOOEHHO y pa3peKeHHbIX T'a30B, YTO UM MOKHO
npeHeOpeyb. He3aBUCHMOCTh (U3MUECKHX CBONCTB Ta30B OT HUX XHMHUYECKOTO
coctaBa (mpumepsl). Pasmepsl u (opmMa Mojekyn rasa majio BIUSIOT Ha €ro
du3nyeckue CBOWCTBA, MOATOMY HMH MOXHO MpeHeOpeub (CUMUTaTh MOJEKYJIbI
MaTepuagIbHbIMU TOYKAMM).
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HNneanbHblii ra3 - mMoaenb ra3a, B KOTOPOH MOJIEKYJIbI MPEIACTABJIAIOTCH
MaTepHAIbLHBIMU TOYKAMH, MEK1Y KOTOPHIMHU OTCYTCTBYET B3aMMOACHCTBHE HA
paccTossHMH. JIBH:KeHHME YaCTHI 3TOr0 ra3a NMOAYMHEHO 3aKOHAM MEXaHHMKH

Herorona.

Mouiekynnbl Ta3a HE CONpPUKAcaloTCs JpYyr C JIPYrOM; OHHU «aCOLMAIbHbD)» U JepXkaTcs Ha
paccTOssHUM OT COCEIHUX MOJeKyd. Eciu OHM crankuBaroTCsi, TO OTCKAKHMBAIOT B HOBBIX
HaIpaBJICHUSAX, KaK apuku B 3D-0unbsipre.

[TompoOyem ommcaTe MOBEAEHHE 3TOTO CaMOTO TPOCTOTO Tas3a, pacCMaTpHUBas JBHKCHHE €ro
MoJlekyn. TeruoBoe OBukeHHE MoJieKya raza. CpeqHee 3Ha4eHUE MPOEKIUN CKOPOCTH MOJIEKYJIbI
Ha HampaBjieHue X U cpeHee 3HaueHue KBapara MpOeKIUU CKOPOCTH Ha TO K€ HalpaBJICHHE.

Ilpu BecbMa OONBIIOM YHCIE YACTHI[ IOSBISIIOTCS HOBBIE CBOEOOpa3HbIE
CTaTUCTHUYCCKUC 3dKOHOMCPHOCTHU.

o _DatUate O oo v+ UL+ 0L,
X N 1 X N
PaBeHcTBO CpeaHuXx KBaJaApaToB MPOoECKIUH CKOpPOCTH Ha Pa3/inIHbIC

#0.

Hanpasjenus: v’ =v’ =v’. CpenHuil KBaapaT NPOEKLIMH CKOPOCTH MOJIEKYIbI Ha

HaIIpaBJICHUC X BbIPA3UTh YCPEC3 CpeJIHI/Iﬁ KBaJApaT MOAYJIA CKOPOCTH (B}IOHB

=2
v

W | =

HampaBJIeHHsI IBIKETCS 1/3 4acTh BCEX MOJICKYN): v, =

Cpeansisi KUHETHYECKasi JHEPTUs MOJIEKYJIbI:

5 E +E,+.+E, :ﬂ[z)f + 022+...+uf,J _my
. N 2 N 2
O1i GopMyJIbI HAM OYEHb MPUTOIATCS MPH BBIBOAE (POPMYIIBI JaBICHHUS ra3a (OCHOBHOE YpaBHEHHUE
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH T'a30B).
Ecnu ceoiicmeéa nodobrHoll cucmemvt men cooOmeemcmeyom CeoUCmMEaMm
2a308, mo smum Oyoem co30aHA 8ANCHASL PU3UUECKAsT AHANO2US, KOMOPAs
Modicem npugecmu K 6oJiee npasuibHOMY NO3HAHUIO C8OUCE Mamepull.

. Maxceenn
Tpyonee sceco onucamv mycop!

IV. 3a0auu:

1. CkopocTH MOJIEKYJl COOTBETCTBEHHO paBHBI: V1 = 300 M/c, v, = 380 M/c, vz = 400
M/c, vg = 250 m/c, vs = 280 m/c. Onpenenute CpenHUl KBaIpaT MOIYJsI CKOPOCTH
MOJICKYJIBI.

2. CymMMapHasi KMHETUYECKasi PHEPTys MOJIEKYJ OJHOATOMHOTO Tas3a, CoJepiKaile-
rocs B 20 r ero, paBHa 3,2 x/[x. Haiitn cpenHuii KBaapaT CKOPOCTH MOJIEKYJ

3TOI0O rasa.
V. § 6-7.

. Onpenenuts cpeiHUN POCT YUEHHKA B KJ1acce.

Haiinure cpenHIO0 JUIMHY Najblia Ballleld PyKH.

CkompKo J10/1el Ha 3eMJle YMXaloT B TEYEHHUE OJTHOM CEKyH/IbI?

3a KaKoe BpeMs BOJa U BETEP CMOTYT CTOUUTH 0 OCHOBaHUS JBepecT?

[IpoBeauTe Ha MUIULTUMETPOBOI Oymare ock X BAOJIb JUHUU CETKH. OmycTuTe ¢ BHICOTHI 15 — 20
CM BEPTHKAJILHO PACIIOJIOKEHHYIO CIIMYKY, IIOCJIe Yero OTMEThTEe Ha OyMare KOOpAWHATH Havaa

orwNPE
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M KOHIIAa yNaBIIEeH CHUYKH. 3alMIIUTe B TaOJIHMIy MOIY/Ib Pa3HUIBI KOOpAUHAT / :|x2 —x1|

cnmuky. OmbiT oBropute 30 pas, MOCIe Y4ero pacCuuTanTe cpeaHee apuPMeTHIecKOe MOy
PpasHUILIbI KOOPAUHAT U CPABHUTC €TO C I[HHHOI>’I CITMYKH. O6’b$ICHI/ITe PE3YIbTATHI OIIbITA.

Jlasnenue 2aza, npunucvigaemoe npexcoe OMmaniKusaroujell cuie
MOJIEKYl, N0 HOBOU MeopUU, HA3bl8AeMOU KUHEMUYEeCKoU meopueu
2a308, 00vACHAEMCs YOapamu MOAEKYl 0 CMeHK) cocyod.

__ JI. borvyman

ZYPOK 7. gCHOBHOE YPABHEHUME MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUU IT'A30B

Kak 0b1 BbI ce0s1 YyBCTBOBAJIH, €CJIH ObI 00/1b1I0H KOJINYEeCTBO HIepPIIHel JIeTaJl0 B KOMHaTe?
L[EJIb YPOKA: 1103HaKOMUTH YYEHUKOB C METOJOM pa3MepHOCTEHN U Oiarojaps emy

yCTaHOBUTH BUJ (hOPMYIIBI JaBJICHUs raza. BeIBecTH Ha OCHOBE MOJIENN «UACATbHBIN
ras3» OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO — KHHETUYECKOW TEOPHH Ta30B U OMBITHBIM
yTEM TIOJTBEPIUTH €T0 CIPABEAINBOCTH C IIOMOIIBI0 MEXaHHUECKON MOJIEIH.

TUIT YPOKA: xOMOUHUPOBAHHBIN.

OBOPYJ[OBAHHUE: mexaHnndeckass MOACIb JaBJICHHS Ta3a, o0oOmaromas tadimma
"OCHOBHOE YpaBHEHUE MOJEKYISIPHO — KHHETUYECKOW TEOPUHU ra30B.
IIVIAH YPOKA:

~e _®
1. BcrynurensHas 4acTh o
2. Ompoc ‘.:’ -~ f Y \.\
3. OObsacHeHne oy [— &
4. 3akpenieHue /’ X ( =
5. 3amanwne Ha MOM PR

Il. Onpoc ghynoamenmanvuoni: VineanbHbIi ras.
3aoauu:
1. Onpenenure cpeaHuil KBaApaT MOIYJS CKOPOCTH MOJIEKYJIbl BOJIOPOJA, €CIU €€
CpeaHss KUHETUYECKasi SHEprus paBHa 4 ° 10 Jix.
Bonpocwi:
1. 1o kakux nop mpouCcXoAuT TEMI000MEH?
2. [Touemy cuibHO pa3pekeHHas Ta30Basi Cpeia XUMUIECKU HHEPTHA?
3. Kakum 00pa3oM MOXKHO MOTYYUTH CHIIBHO pa3peKeHHBIN ra3?
4. K kakoMy Tra3y OTHOCATCS] IPUBE/ICHHbIC HU)KE YTBEPKICHHUS ?
e MounsipHas macca 44 r/MOJb.
e Monekymbl ra3a COCTOSIT U3 JIBYX aTOMOB.
e CuJIbl IPUTSKEHUS] MEKY MOJIEKYJIAMU T'a3a MaJIbl U UMU MOKHO TIpEeHEOPEYb.
e OJHOATOMHBIH Ta3.
I1l. Eciiu Mexny MoJjekylaMHu rasa Tak MHOTO CBOOOJIHOTO MECTa, TO MOYEMY
BOOOI1Ie TpeOyeTCs MpujaraTh yCUINE AJIS €r0 CoKaTus?
[MaByenue rasa. Cpennss cuia nasieHus rasa. OT Kakux mapameTrpoB ra3a 3aBUCHUT
€ro JaBJICHWE Ha CTEHKU cocyna? JleMOHCTpaius MEXaHMYECKOM MOJENM rasa Wiu

aHaJIOTUsI CO CTPEILOOM U3 aBTOMAaTa MO MUIIEHHU.
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B ¢husuxe... nem mecma 0na nymamwix mviciaei... /leiicmeumensbho nOHUMawue npupooy mozo uiu
UHO20 ABTIeHUsL OOJIHCHBL NOIYUAMb OCHOBHbBLE 3AKOHbI U3 COOOPANHCEHU PAZMEPHOCMU.
3. @epmu

Metoa pasmepHocrTeii: p ~ min’v’. Pa3MEpHOCTH NOMYMHSIOTCS HPOCTHIM
npaBuiaM. Henp3st cknaabsiBaTh M BBIYMTATH Pa3HbIE PAa3MEPHOCTH, HO UX MOXKHO
YMHOKaTh, AEIUTh U BO3BOJIUTH B CTEIICHH.
[Ha]=[K2a'M_3ﬂ'My'C-y]:[Kel'M-l'C-Z]—>0(=1; '3ﬁ+)’=‘1;y=-2;
— o =1;y=2; =1 CnenoBaTeiabHO: p ~ MgN 0.

WneanbHblii Ta3 B cocyae OpsSMOYrojbHOM (opmbl. ['a3 HaxoauTcs B TEMJIOBOM
paBHOBECUM C OKpyxarouien cpenoii. Ilapamerpsl rasa B cocyae: KOHUEHTPaLu,
o0beM, TeMIepaTypa, 1aBJeHHe.

Mukpockonu4yecKue napaMerpsl ra3a (mapamMeTrpbl MOJIEKYJI): HMILYJIbC, Macca,
CKOPOCTh, JHeprusi. B camol MpOCTOM MOAEIU rasa €ro MOJEKYJbl IBUKYTCS C

OJIMHAKOBBIMH CKOPOCTSIMHU BIOJTb OCH X (CTpys rasa).

_ U S plx+p2x=p,1x+p,2x_) Mo 0y = -Mg Oy +Apcm-
. <«—e
*— > nSv_At _ F
ﬂ DPem = Z:2Mgvy. Z=—"—;m, =FAt. p=g= nm,v?
n X

SKCHepI/IMeHTaJ'H)HaS[ IMPOBEPKaA C IOMOMIIBIO MOACTIU AAaBJICHUA ra3a.
dopmyia faBIeHus ra3a Juisl ciiydasi, Korja Bce MOJIEKYJIbI ra3a JABMXKYTCS BJIOJIb OCU
X ¢ pa3HbIMH CKOPOCTSMHU: p =nm,p,. Dopmysa naBiaeHUs rasa JJs Ciydas, Kormua

1 _ 2 — 1 _
MOJEKYITBI rasa ABHKYTCA Xa0THIECKH: p =2 NMyD 2> p= 3 nE, — p= 3P0 ?

Jlununymol, eciu ux mHoeo, mo2ym noveoums u I yinueepa!
He nyzaiimeco. Omo ypasnenue nam ckopo nowpasumcsi!
Kunernueckass Teopusi Mokazana, 4YTO [JABJICHHE BO3HHUKACT U3 YCPEAHEHHOTO IOBEJIEHUS
MHOKECTBa TMPOIIECCOB, KOTOPbIE MbI HECHOCOOHBI HabmonaTh HemocpeacTBeHHo! [lo cioBam
Jlxeitmca Krnepka MakcBemna, Hambojee wu3BecTHOro u ycrmemHoro ¢usuka XIX Beka,
«IpaBWJIbBHASL TEOPHUS CTAaBUT MEpe]l SKCIEPUMEHTAaTOpaMU HOBBIE 3aJaud, HE MPEnsATCTBYS
Pa3BUTHUIO CAMOU TEOPUM.
A Hacuém cmosuux subpayuii 5mo vl 300p06o npudymaiu. Haykoobpasho,
CONUOHO, HUKOMY He HOHAMHO, a 2IA8HOe - HUKMO, KPOMe HUX, He BUHO8AM.
Xapumonosuu

IV. 3a0auu:

1. C xaKkoii CWJION MaBUT HA TUIEUO PYYHOM MyJeMET MpHU CTpesible, eclii Macca myu
10 r, ee ckopocts mpu BeIcTpesie 800 M/c U ckopocTpenabHOCTh mmynemeTta 600
BBICTpENIOB B MUHYTY? C Kakoi cuioil mynau OyAyT JaBUTh HA MULIEHb, €CJIH Tpe-
HEOpeYb COMPOTUBICHUEM BO3JlyXa H JONYyCTHTh, YTO TMYJIH: a) YIOPYTo
OTpa)KaroTCs OT MULIEHHU; 0) 3aCTPEBAIOT B HEW.

2. Ctpys BoOabl, JIBHXKYyIIascsi CcO CcKopocTbio 20 wm/c, ymapsieTcss O CTEHY
MEPIEHANKYJISIPHO MOBEPXHOCTU. BhIUKMCINTE AaBIIEHUE HA CTEHY, €CIW BOJA HE

oTpaxacTCia OT CTCHEIL.

3. Haiitu cpefHiol0 KMHETHYECKYI0 SHEprMi0 MOJEKYNbl OJHOATOMHOro rasa npu jaasieHun 20
klla. KoHnieHTpanus MoJieKys ra3a npy yKka3aHHOM JIaBJICHUH 3 - 102 M,
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Bonpocwi:

1.
2.

10.

11.

12.

V

3aBUCHT JI JaBJIE€HHUE ra3a Ha CTEHKY OT €€ TeMIepaTypbl?

Ecnu onHa U3 CTEHOK cocyna Junkas (K Hel NpUIMNalT MOJEKYNbl), TO U3Me-
HUTCS JIW JABJICHUE ra3a Ha 3Ty CTEHKY?

A30OT ¥ KHUCIIOpOJA HaXOASATCS B JABYX OJMHAKOBBIX KOHTEHWHEpax, U COAEP>KaThb
OJIMHAKOBOE 4YHUCJIO MosiekyJl. Kakoil u3 ra3oB oka3blBaeT OoJibllee AaBiICHUE Ha
CTEHKHU?

OauHAKOBO JIM YHUCIO MAAAIOUIMX M OTPAXKEHHBIX OT CTEHKH MOJEKYJI B JIOOOM
HaIlpaBJIECHUN?

Bocxoasime TOTOKM TEIIoro BO3JyXa HEKOTOpPbIE NTHUIBI HCIOJIB3YIOT Jif
Habopa BBICOTHI U nocieayomero napenus. Kakum odpasom um 3to yaaercs?
[ITuna HaXoaUTCS B MPOBOJIOYHOM KJIETKE, MOABEIICHHON K MPY>KUHHBIM BECaM.
W3meHuTCs 11 oKa3aHue BECOB, KOT/Ia CUJIEBILAs B KIETKE NTUIA HAYHET JIETaTh
BHYTpH He€?

CkopocTH MOJIEKyJ a3oTa MpH KOMHATHOM Temmeparype mnopsaka 500 wm/c.

HO‘IGMy JKC UX yaAapbl HC BBI3BIBAIOT 00JIE€3HEHHBIX OIIIYIIIGHI/If/'I?

Jlse myxu nematom okpye ciona. Qona 2oeopum Opy2ou.:
— Ham 6v1 e2o monvko nosanums, a NOMoOM Mbl €20 NUHKAMU, RUHKamu!

[louemy Ha 1mI0OcCe BCTPEYHBIX aBTOMOOWJIEH ropa3no Oonble, dYeMm
OOTOHSFOIINX ?
[louemy He HarpeBaeTcs CTEHKA OT yJ1apOB MOJIEKYH?
Boznyniabie MOTOKU OT JBYX BEHTHJISITOPOB MPOU3BEAYT OOJIblliee JaBICHHUE, YeEM
ot oxgHoro? Tak iu 310?
Pamnomerp Kpykca, Takxe Ha3pIBaeMbIH CBETOBOM MENbHUIICH, ObLT M300pPETEH B
1873 r. anrnuiickum pusukoMm YuibimoM Kpykcom. OH COCTOUT U3 CTEKISTHHOMN
KOJIOBI, M3 KOTOPOM YaCTMYHO OTKa4yaH BO3AyX. BHyTpw Ha Wrje ycTaHoBIeHa
YEThIPEX JIOMAcTHasl Kpbulb4yaTKa. Kaxaas jonactb ¢ OJJHON CTOPOHBI OKpalieHa
B UEPHBI IIBET, a C IPYroi — B OEJIbIiA, HJIM UMEET OTPAKAIOUTYIO IOBEPXHOCTb.
Ha cBeTy 4epHble CTOPOHBI JIONMACTE MOIJIOMIAIOT CBET M CTAHOBATCS TEILIEE,
YEeM CBETJIbIE CTOPOHBI. DTO 3aCTaBISET JJONACTU BPALIAThCsl, TOTOMY YTO YE€pPHBIE
CTOPOHBI JIONACTEHN CTPEMSATCA BBIMTH U3-110] AeicTBUs cBeTa. [louemy?
[Touemy map uneanpHas ¢purypa’?

- Cawa ckazan, umo y mers udeaivras guypa!

- Ons, oH Mamemamux, 011 He20 UOeabHAs hucypa - wap.

§8. Yop. 1, Ne 911,
1. Cocyn, umeromuii GopMy yCe4EeHHOTO KOHYCa, 3alOJHEH CXKAThIM Ta3oM. A

PaBHBI M1 cuiabl maBieHus rasa Ha creHkU AB u C/[? Eciau cuiibl 1aBiaCHHS C
HE PAaBHBI, TO IMOYEMY COCYJ HE MNPUXOJUT B YCKOPEHHOE [BHXEHUE B
CTOpPOHY OOJIBIIIEH CHUITBI?

. HCHOJ’ILByﬂ METO paSMCpHOCTCﬁ, MOJIy4IUTC (pOpMyJ'Iy JaBJICHHA T'a3a.
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3. PaccunraiiTe CpeiHIOI CHIIy [aBJICHUS CTPYM Ta3a Ha IUIOMIAJKY, PACIOJIOKEHHYIO TOJ
HEKOTOPBIM YIJIOM K BEKTOpPY CKOPOCTH YacTHll B cTpye. Haiinute BepTHKaNbHYIO (TOABEMHAS
cujia) ¥ TOPU3OHTAIBHYIO (CUJla COMPOTUBIICHHUS) COCTABIISIONINE CpeiHer cuiibl AaBieHus. [Ipu
KaKoM YTJIe, MOAbEMHAs CUJIa MaKCUMaJIbHa?

4. OueHute  BEJIUYUHY TOPMO3HOTO  YCKOPEHHUS  HUCKYCCTBEHHOTO  CIyTHHKa  3€MIIH,
00yCIIOBJICHHOTO COTIPOTUBJICHHEM aTMOC(ephl.

5. OnHa u3 ¢upM, BBITYCKAIONINX IYIEMETHI, TaK NHcala 0 HUX B PeKIIaMHOM mpocrekre: "Haw
nynemem HACMOAbKO 3P@eKkmueen, Ymo Ccnocoden 0epicamovcs 6 6030yxe Noo Oelcmeuem
HAnpasneHHo20 6HU3 HEeNpepbleHOo20 NOMOKA 8blnyckaemulx nyas". OLEHUTEe CKOPOCTPEIbHOCTD
3TOTO MyJIeMeTa.

Ycepoue ece npesozmozaem.
Koszbma Ilpymkos

> ppocs] < PEILIEHME 3AJIAY

siBJieHHe — 00pa3 — NmoHsiTHe — (OPMYJIa — OMBIT
L[EJIb YPOKA: HayuuTh y4yaliuxcsi IpUMEHSATh OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO

- KHHETUYECKOW TEOPUHU Ia30B JI PELIECHUs] KOHKPETHBIX 3a/1a4.
TUII YPOKA: peuieHue 3ajay.

OBbOPY/[OBAHHUE: MUKpPOKaNbKyJIATOpP, CIIPABOYHUK.

L1IJIAH YPOKA:

BcerynurensHas yacThb
Onpoc

Pemenue 3agau

4, 3amanue Ha IOM

Il. Onpoc ¢hpynoamenmanvuouii:
1. OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUIECKON TEOPUH Ta30B.
3aoauu:

W

1. OnpenenuTh KOHIEHTPAIMIO MOJIEKYJI BOAOPO/A, HAXOMASIIETOCs IO aBIeHUEM
2,67-10* Tla, eciu CpeIHUM KBaJpaT CKOPOCTH IIOCTYMATEIBHOIO JIBUYKCHUS
MOJIEKYJI IPU 3TUX YCIOBUSX paBeH 5,67- 10° m%/c?.

2. Kocmuueckuit kopabiib, uMerommuii 1o6oBoe ceuerne 50 M% 1 ckopocts 10 km/c,
nonajgaeT B o0JaKO MHKPOMETEOPHUTOB, KOHIEHTpanus KoToporo 1 M. Macca
kaxaoro mukpometeopa 0,02 r. Kakoit momkHa OBITH CHUJia TATH ABUTATENS, YTOOBI
CKOPOCTb KOpalJisi He u3MEHUIach? Y 1ap MUKPOMETEOPUTOB 00 0OMIMBKY KOpaois

CUMTaeTe a0COJIOTHO HEYIPYTUM.

[ToueMy cTOH HE MOKET XJIOTATh yIIAMH TaK k€ OBICTPO, KaK KOJTHOPH B3MaxUBaeT KPbUIbIMHU?

B 0K07103eMHOM MTPOCTPAaHCTBE UCKYCCTBEHHBIE CITYTHUKH 3€MJIU JOJKHBI KaXK/1ble HECKOJIBKO JHEU

BKJIIOUATh CBOM JIBUTATENH, YTOOBI BOCCTAHOBUTH CKOPOCTh, MOTEPSIHHYIO M3-32 BCTPEYHOTO MOTOKA

BECbMa Pa3peKEHHOI0, HO BCE-TAKH rasa.

3. Bo Bpems CHIIBHOTO CHeromajia JBIKHHUK, OCTYIIHI MO MO0 CO CKOPOCThIo 20 KM/4, 3aMETHIL,
9TO €My B OTKpPBITHIA pOT momanaeT 50 cHeXMHOK B MUHYTY. [loBepHyB 00paTHO, OH
oOHapyxwui, yTo B poT momanaeT 30 CHeKMHOK B MHUHYTY. OlleHUTE JalbHOCTh BHIMMOCTU B
CHETOonaJ, €CJIM IUIoNIalb OTKPHITOrO PTa criopTcMeHa 24 cM?, a pasmep CHEXHMHKH 1x1 cm??

«DpoHcuc brKkoH, KOTOPOTO MOXKHO Ha3BaTh OCHOBOIIOJIO)KHUKOM COBPEMEHHOM HayKH,

yTBepxaan, uto bor gan Ham OTkpoBeHue B ABYX Buaax. [lepBoe — 3to bubnus, a BTopoe — cam

MHp, KOTOpBIM sBisieTcs KHUrod TBopua. Ilpm 3Tom bBb3KOH mosaran, 4ro OpPOYTEHUE KHHUIH

MPHUPOBI TaET HaM KIIIOUH K OoJiee ri1y0oOKoMy MOHUMaHUI0 bubnuu.
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1. 3a0auu:

1.

KaxoBa TonmuHa MOKPBITHS CTECHKH 30JI0TOM NPU HAINBUICHWHM B TeYeHHWE | MUH,
o 117
€CJIM aTOMBI 30J10Ta, 001amast seprueit 10~ J[>k, mpou3BOIAT HA CTEHKY JaBJICHUE
3
100 ITa. ITmorHOCTB 3010Ta 19300 KT/M".

. K MonexkynsipHoMy nyuky, co cKOpocThio MoJieKyn v = 1000 m/c u KoHUEeHTpalen

17 -3 _

n=5,0-10"" M, HOpMaJIbHO JBMKETCS «3€pKajbHas» CTEHKa CO CKOpOCcThio U = 50

M/c. Haiitm naBieHue, oka3plBaeMOe Ha CTEHKY IyYKOM MoJieKyJ. Macca oJHOM
-26

MOJIEKyJIbl My = 3,3-10" kr.

. Beﬂpo BBICTABJICHO Ha JOXKIb. U3menurcs au CKOPOCTb HAIIOJITHCHUA BECApPA BOI[Oﬁ,

ecnu noayet Betep? Pemmth 3anauy u B MCO nagaronuyx Kamnemis.

Bonpocwi:

1.

ATMocdepHoe gaBicHHE 00YCIOBICHO BeCOM Bo3ayxa. Kak e mojjaepKuBaercs
HOpMAaJIbHOE JIaBJicHHE B KaOMHE KOCMOHABTA, €CJIU BO3yX B HEH HEBeCOM?
OauHaKoOBO JIM JaBJCHUEC BHYTPHU Ta3a M y CTEHKH COCYyJa, COACpIKaIIero ras?
OpnuHakoBa JIM KOHIICHTPAIIMS MOJICKYJI ra3a BHYTPH COCY/a M Y €TI0 CTCHKH ?

B mepBom ciiydae Msi4 HEMOABUXKEH, BO BTOPOM — CKOJIB3HT IO 3eMJIE CO
CKOPOCTBIO U . B KakoMm cily4yae Ha Ms4 B €IMHUILY BPEMEHU TOMAIaeT JI0KICBBIX
Karenab OOJIbIlIe M BO CKOJIBKO pa3, €Cld JOXAEBbIE KaIlIu IMaJal0T OTBECHO CO
CKOPOCTBIO U ?

Bec rasza, nHaxopsmierocsi B 3aKpbITOM COCYJ€, MOKHO OIpPEIEIUTh, OTHSB OT
BEJIMYMHBI BeCca COCyJla ¢ Ta3oM Bec camMoro cocyaa. OJIHaKO MOJEKYJIbI JIETalOT
1o Bcemy o0bemy. Kakum sxe 00pa3om ux Bec BIUSAET HA TOKA3aHUE BECOB?
OObsicHUTE, TIOYEMY Ha TEJO, JABUXKYIIEECS B ra3e HIM KUIKOCTH, NEHCTBYET
CHUJIa COMTPOTUBIICHUS.

Bo ckonbko pa3 M3MEHUTCS CUia COMPOTUBICHUSA NPHU YBEIMYEHUU CKOPOCTU
asromoOuis ot 50 km/4 o 100 km/q?

Kak MOXHO HCTOIKOBaTh 3aKOH ApxuMena € TOYKH 3PEHHUS MOJIEKYJISPHOM
buzuxu?

PakeTta paBHOMEpPHO IBHMIKETCS CKBO3b Pa3peKEHHOE OJHOPOJHOE 00JAKO IMBLIH.
Bo ckonbko pa3 HY)KHO yBEIHYUTH CHITY TATH, YTOOBI YCTAHOBUBIIASACS CKOPOCTh
paKeThl cTajia BIABOE OobIie?

[To m3orHyTOM MOA TMpAMBIM yrioM TpyOe TedeT Boja. JleicTByer nm Boja Ha
TpyOy? B xakoM HampaBieHun?

IV. Vop. 1, Ne 12.

1.

2.

OI.ICHI/ITC CpCAHIOIO CHuily, C KOTOpOﬁ JOXIOCBBIC Kallllki HeﬁCTBYIOT Ha 30HTHK BO BpEM:
CHUJIBHOT'O HOXKJA.

B HCKOTOPOM JUAITa30HC 3HAYCHUHN CKOpOCTeﬁ CHJia COIIPOTUBJICHUS B Ia3€ 3aBUCUT OT IJIOIIAAN
MOMEPCYHOTO CCUHCHUA TECJIa S, IJIOTHOCTU Ta3a p, U CKOPOCTU TCJIa V. Bo ckonbko pas
OTJIMYAIOTCA CKOPOCTHU KallCJIb JOKIA, pa3MCPhI KOTOPBIX OTJIMYAKOTCA B N pa3?

. 3aBHCHUT JIK BEC IIECOYHBIX YaCOB OT TOT'O0, TCUYCT B HUX IICCOK NN HET?
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4. Tlouemy OOBIYHBIN BO3IYIIHBIN 3MEH yCTOWYMBO JEPKUTCS B BO3AYXE JIUIIb MPHU HATIHYTON
MPUBSI3HON HUTH, a TIPU ee 0OpBIBE TYT K€ Mmagaet?

5. CocraBbTe o00OO0Omatonryr0 Tabmuiy: "OCHOBHOE YypaBHEHHE MOJCKYISIPHO-KHHETHYECKOM
TEOPUH T'a30B", UCTIONb3Yys PUCYHKHU, YEPTEKH, U TEKCTOBBIA MaTepUal.

6. Xaoc KaxxeTcsi HEMpeACKa3yeMbIM JIHMIIb HAa MEPBBIA B3I, MOCKOJIBKY B JACHCTBUTEIBHOCTH
COJIEPXKHT B cebe 3amu(poBaHHBIE 3aKOHOMEPHOCTH M TOAYMHSIETCS KECTKUM IpaBHiaM. Tak

T 3T0?
CredogamenbHo, no  HeOOXOOUMOCMU  OOJICHA  CYWeCcmeosamy
Haubonvbwias U NOCAeOHAsT CMEneHb X0100d, KOMOopas O00JICHA
COCMOSIMb 8 NOJIHOM NPEKPAUeHUU BPAUAMENbHO2O OBUNCEHUSL YACMUY.
— [ M. Jlomonocos
LYpOK Q. g OINPEJEJEHUE TEMIIEPATYPbI

Kosunaiinep B Llepue padoran npu temneparype 14 ToB. Kak 310 nonumars?
L[EJIb YPOKA: YcTaHOBUTH CBA3b MEXAY CPEAHEN KMHETUUECKON SHEPIUEN MOCTy-

NaTeJIbHOIO JABM)KEHUS MOJIEKYJ Ta3a M ero Ttemneparypoid. Beectu abcomtoTHYIO
HIKaTy TEMIEpaTyp U 1aTh ONpeIeJICHUE TeMIIEPaTyphl.

THII YPOKA: xOMOUHUPOBAHHBIH.

OBOPYJI[OBAHHUE: cocyn c ropsued BOAOW, COCyl C XOJIONHOM BOJOM,
TEIUIONPUEMHUK, MaHOMETp OT Tmpubopa s HU3Y4YCHHs Ta30BbIX 3aKOHOB,
kuHoparmeHT "/laBnenue raza".
1IJIAH YPOKA:

BcerynurensHas 4acTth
Onpoc
OO0bscHeHue
3akperieHue
3azanue Ha 1OM
Il. Onpoc ¢pynoamenmanvuoui.
1. OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON Teopuu ra3oB (06e3 BbIBOIA).
Ha xamszone Jlomonocosa npoopanuce nokmu. Iloscmpeuasuuii e2o npuosopHslil we2oib exuoHo
3amMemui no MOMy HOB0OY:

- Vuenocmo sviensiovieaem ommyoa?

- Huckonvro cyoaps, - Hemeonenno omeemun Jlomonocos, - enynocms 3aziaovieaem myoa!

3aoauu:

agrwnPE

1. HaifTu cpenHior0 KHHETHYECKYI0 JHEPrHI0 MOJEKYJ OJHOATOMHOTO rasza MpH
nmasinenun 20 klla, ecinu B 2 M° 3TOrO raza COJICPXKUTCSA 3° 10%° MOJIEKYIIL.

2. CpenHuli KBaJpaT CKOPOCTH IOCTYNATEILHOIO JBMXKCHHUS MOJICKYJ HEKOTOPOTO
rasza, HaxOJsIIErocs MoJ AaBJICHUEM 5-10* ITa, pasen 2,02: 10° M%/c?. Berauciure
TJIOTHOCTD 3TOTO T'a3a MPHU JAHHBIX YCIOBUSIX.

Bonpocwi:

1. ITouemy peakTHBHBIE CaMOJIETHI MOTYT JIETAaTh C OOJBIIMMHU CKOPOCTSIMHU TOJIBKO B
BEPXHHX CJIOSAX aTMOC(hEpPHI?

2. MOXHO 11 pa30orHaTh NAapyCHYIO JIOJAKY, HAIpaBjIsAs Ha Iapyca IOTOK BO3AyXa U3
MOIIHOTO BEHTHJISITOPA, HAXOISIIErocs B jJoake? YUTo ciyduTcs, €Cliv 1yTh MUMO

napyca?
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3. Ha Becax ypaBHOBEILIEH 3aKpBITHIA COCYJl, HA JHE KOTOPOTO HAXOIUTCA KYCOK
TBEpJION yriaekucioTel. HapymuTcs g paBHOBECHE BECOB, KOTJla YIIEKHCIOTa
ucrapurcs?

4. TloueMy mIMMy4YWe HANUTKU B OTKYIMOPEHHOM BHUJE JOCTATOYHO OBICTPO
BBIJIBIXAIOTCA?

5. Kak MOXXHO OOBSICHUTH C TOYKH 3PEHHS MOJEKYJISIPHO-KUHETUYECKOW TEOpHH,
nmoyemMy JIOJKa IUlaBaeT B BoJe (MOYeMy Ha TOTPYKEHHOE B JKUJKOCTh TEJO
nercTByeT cuiia Apxumena)?

6. /IBa mapuka U3 OJTHOTO MaTepHaja MaJaroT B 00JaKe MbUIH. BO CKOJBKO pa3 OTIMYAOTCS IPYT
OT JJpyra CKOPOCTH IIapUKOB, €CIIN IUaMEeTpP OJHOTO U3 HUX BJBOE OOJIbIIIE TUaMeTpa Apyroro?
7. IloueMy HEMOABMKHBI BCE YYaCTKHU 000JI0YKM HAJyTOrO BO3IYLIHOTO IIapUKa?

1. Kak HU3MCPUTH CPCAHIOKO KMHCTUYCCKYIO SHCPIUi0 MOCTYIIATCIBHOI'O IBUKCHUA
MOJICKYJI ra3za? Bo3MoKHBI U IMPpsAMBIC I/ISMepeHI/IH? KocBennoe HN3MCPCHUC CpeI[HCI/I

KMHETUYECKON SHEPTUM MOJIEKYJIBI (CM. 3a7a4y):
= 3p-V
E =221
2N
N3mepum cpelHIOI0 KUHETHYECKYIO DHEPTHIO MOJICKYJIbI

raza BHYTPH TCIUIONPUEMHHWKA TIpH  KOMHATHOMU
Temmeparype. p; - 2 (o 6apomerpy); t1 -? (tepmomerp); O6beM rasa V = S-h= zr’h
= 2,1-10 * . Yucno wmonekynm Bosayxa N = Mﬂ N, :"\O/I—V N, =56-10"-E, —?

6 6

[ToMecTuM TemionpueMHUK B ropsiuyio Boay (60 — 70°C) u BHOBb U3MEpPUM CpE/l-
HIOI0 KHHETHYECKYIO DHEPTHIO MOJICKYIBL. po - 7 ; Vo, =V =2,1- 107 M, N, = N; =
52:10. E, -2 t, -? C yBelH4eHHeM TeMIEpaTypbl ra3a yBeIHIHBACTCS
CpelHsisi KHHETHYeCKasi JHEPrus MOCTYNATEeJIbHOI0 IBHKEHUS €r0 MOJIeKY.J1!

[IpoBepuM, paBHBI JIU OTHOIICHUSI CPEIHUX KUHETUYECKUX DHEPTUH W OTHOIICHUS
temnepatyp? Her! Torma BBegem "HoByr'" TemmepaTypy, KoTopas Ha 273 rpaayca
Oompmie TemmnepaTypbl 1o mkaie Llenscms: 7 =t + 273. B srom  ciydae

. T =
PaBCHCTBO BBITIOJIHACTCS C BBICOKOW CTENEHBIO TOYHOCTH: —2 =—2wpmun E _~T.

x1 1

t

3
Ecimn BBectH KOA((HIMEHT NPOMOPIMOHATBLHOCTH —K, TO 3Ta 3aBUCHMOCTH
2

_ 3 Lkana Llikana
npuoOpeTaer  BU: E. = EkT . T - aOcomroTHast  Kenesuwa Uenkcus
TemriepaTypa (Bceraa momaoxwurenbha). T — 0, Ex — 0. T= 373K 100 °C

0 - abcomoTHBI HYyJAb TeMIepaTyphl (camas HHU3Kas 273Kk e

TEMIEepaTypa). Dta TemIeparypa, KOTOPYI YYEHBIM HE YHAeTCs
MOJIydUTh TMapy CTOJETUH, M KOTOPYIO HHUKOTJAAa HE MOJYyYUTCS
noctudb. [ToueMy He yaaeTcs MoIyduTh JaHHYIO TEMIIEparypy? OO howBOWRER

Jlono/iHMTeIbHBIN MaTepua: YdeHbIM acTpopusndeckoil jgabopatopun B Kosopano ynanoch
OXIaguTh atoMbl pyommus 10 — 273,15°C, uto ma 1/170 MHIIHApIHYIO HOTIO Ipagyca BEILIE
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aOCOMOTHOTO HyNsA. YueHbIM-QU3uKaM U3 [epMaHUM yOAIOCh TOJXYYUTh CAMYIO HHU3KYIO
TEMIIepaTypy, 3aperuCTPUPOBAHHYIO 3a BCE BpeMs CylIlecTBOBaHUS Hayku, Bcero 38 mkK, 38
TPUJUTMOHHBIX JIOJICH rpajyca BbIIIEe TOYKH aOCOTIOTHOTO HYJIS.

AOconoTHas mKanaa temnepartyp (mkana KensBuna) u mkana enbcus. Enunnna
temrnepatrypsl B CU: KensBun (K). IToxoxe, nopa KenbBuH xoTen, 4ToObl €ro UMs
y’K TO4HO Hukoraa He 3a0butu! IloctosinHas BonbliMana u3MepsieTCss Ha OCHOBE
JaHHBIX OJKCIepHUMEHTa: K = 1,38:10% /K. CoBpemeHHOe 3HaueHHe: K =
1,3806504(24) - 10 /K.

CpeaHsii KMHeTHYECKAS] YHEPIUsl MOCTYNATEJbHOI0 JBHKEHUSI MOJIEKYJ rasa
NpsiM0 MNPONOPUMOHAJBHA Aa0COJIOTHOW TeMIepaType. 3Has Aa0COJIOTHYIO
TeMIepaTypy rasza, MOXHO OIpEJIEIUTh CPeAHIOK KHHETHYECKYI0 3JHepPruio
NMOCTYNATEIbHOI0 IBUKEHUS €ro MOJIEKYJ U Ha000POT.

3aueM HYXHBI JIBa MapameTrpa, IpornopluroHanbHble Apyr Apyry? Temmepatypa u
CpellHssl KHHETHYeCKasi SHEPTHsl MOJIEKYJIbl HE OJIHO M TOXKE: Pa3HbIe €IMHUIIbI; TIPU
HHU3KHX TEMIIEpATypax 3Ta 3aBUCHMOCTh OKa3biBaeTcst HeBepHOM u mpu T — 0, E, #
0; oThenbHAs JBIKYIIAsCSA MojieKkyna obmamaer E, U E,, HO 00 ee TemIepaType
HUYEro CKa3aTh Heb3d. TemmepaTypa — CBOMCTBO MaKPOCKONMHYECKOIo Tejia
(paBHOBECHO# TePMOANHAMHUYECKOH CUCTEMBbI)!

B makpockonn4eckoM Tejie CYHIECTBYET TEIUIOBOE JIBH)KEHUE MOJIEKYJ, OCHOBHAs
XapaKTEepPUCTHKA KOTOPOTo E, . IIprKacasch K HEMY, MbI HCITBITBIBAEM OIpEIeICHHBIC

= 3 o
omrymenus (temmneparypa). @opmyna E, =§kT - MOCT, CBSI3BIBAIOIIUM TEIJIOBOE

JIBUKCHUE C ONIYIIEHUEM TEIJia, KaK BBICOTA 3BYKa C YaCTOTOW 3BYKOBOW BOJIHBI,

WJIM OILIYIIEHUE IIBETA C YACTOTOW CBETOBOW BOJIHBI.

JonmosnurteabHas uaipopmanms. [lonagaromuii ¢ nuie BHyTpb OpraHu3Ma MEHTOJ ITPOU3BOJAUT
oXJaxKJaromiee JAelcTBUe. JTO BBI3BAHO TEM, YTO MEHTOJI aKTUBHUPYET TOT K€ TepMOPELEHnTOp
TRPMS, koTopblii cpabaThIiBa€T M Ha XOJOAHYIO TeMmIeparypy. B TemmepaTypHOM 4yBCTBE €CTh
pelenTopsl, HACTPOCHHBIE Ha pa3Hble TeMIlepaTypHble HHTepBajibl. Ha ouyeHb BBICOKYIO
temneparypy, nox 40°C u Boiue, pearupyetr TRPV1; nns unrepsana ot 33 no 38°C ectb TRPM2;
Korga Temieparypa magaeT Hibke 26°C, Bxarodaercs TRPMS. DTtoT mociennuii MOKHO Ha3BaTh
pelenTopoM Mpoxiajbl, HO HE Xojojaa — Ha Temmeparypax Hiwke 10°C on pabortaer miuoxo (Ha
X0JI0J1 pearupyet apyroii peuenrtop). Tepmopenentop TRPV1 Bkitodaercs Takke OT BO3ACHCTBUS
aJIKaou/1a KarcauluHa, MPUIAIOIIero KIyIUNA BKYC TepIy.

Temneparypa (T) - CBOMCTBO PAaBHOBECHOW TEePMOAMHAMHUYECKON CHCTEMbI

HMeTh OJAWHAKOBYKH CPEAHHK KHHETHYECKYI JHEPrui IOCTYNATeJIbLHOIO
ABHKEHHMSI MOJIEKYJIBI B KAaKI0# ee 00J1aCTH, NPSIMO NMPONOPUUOHAIBHOE ITOM
JHEepPruM, usmMepsiemoe repmomerpom B KesibBuHaX.

B MOMEHT pox/ieHus Haua Beenennas mvena Temmeparypy okoio 10 K;

Ha bonbmom AnponHom kosutaiepe B 2012 rony noiydnnu temmneparypy S- 107 K;
10" K - TakoBa TemmepaTypa BHYTPH HOBOPOX/ICHHO HEITPOHHOM 3BE3/IBL;

WR 102 B co3e3nuu Crpenbua, packanena o 210000 K;

TemmepaTypa BHYTpU OTHEHHOTO I11apa siIepHOTO B3pbIBa coctasisieT okojio 20000 K;
1 B - Takas PHEPrus COOTBETCTBYET TEMIIEPATYPE OKOJIO AECATHU ThICAY IPasyCcoB.
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Jlopn KenbBuH, BO3MOXHO, caMblii BeIAarOmuiics (u3nk BukropuaHckol 31moxu (OH MOXOPOHEH B
BectmuHncTepckom abbarctee pagom ¢ Mcaakom HbroTOHOM), YBEPEHHO 3asiBisul, YTO CaMOJIETHI,
HUKOT/Ia HE B3JIETAT, Y PaIU0 HET OyayIIero, peHTT€HOBCKUE JIyYH CYUTAT OOMaHOM.

3aBMCHMOCTDH CTPYKTYPHI BelllecTBa OT TeMiepaTypbl. C pocTOM TeMIiepaTyphl ra3a (IIpy HEU3-

I MOJ'I'GKYJIl | aTl()Mbll | Hﬂp? | FYKJIqHI)I ' KBaﬁ)KI/I '

21 19 17 15 13 11 9 -
10 10 10 10 10 10 10°  E e

[

MEHHOM JIaBJICHUH) aTOMBI Ia3a MOHU3YIOTCA, M OH MEPEXOIUT CHaYalla YaCTUYHO, a 3aT€M IOJHO-
CThI0O B MOHHM30BAaHHOE COCTOSIHHE — IUIa3My, KOTOPYIO MPUHATO CUUTATh YETBEPTHIM arperaTHbIM
coCTOsiHMEM BemecTBa. [Ipy Bo31elicTBUY Ha IJIa3My BBICOKHX JABJICHUM OHA MEPEXOIUT B COCTOS-
HHE BBIPOXKICHHOM IIa3Mbl, 3aTEM HEUTPOHHOW KUJIKOCTH.
JonosnutenbHblii mMaTepuaid: Ecteb nu mpeaen Bwicokux Temmeparyp? Camasi BBICOKas
BO3MOJKHasi Temneparypa T = 1,41679 (11) - 10*% K. Bouee BbICOKasi TeMIeparypa He MOXKET
CYIIIECTBOBAaTh, TaK KakK MPHUIAAHHE CHUCTEME OTIOJHUTEIHbHOW YHEPTrUU TMPHUBOJIUT K POXKICHHUIO
HOBBIX YaCTHII, HO HE YBEJIMYHUBAET UX CKOPOCTH!

Paccmompume ece cyocmanyuu. Cmooiceme U 8bl OMblCKAMb Ccpedu HUX

makue, Komopbvle COXPAHAIMmM CB80I0 UHOUsuoyaivHocmo. Pazee 6ce onu e

pacnaoaromcs paso uiu n030HO Ha COCMAsHble YaCU U He pacceusaomcs’?

Yuenue Byoowi

JlomosnuTenbHbIi MaTepuaji. Camas BBICOKas TeMIIepaTypa, KOTOPYIO CO3Jal 4YENIOBEK,
cocraBmia 4 muwunapaa rpaaycoB Llenbcus. TpyIHO MOBEPUTH, YTO TEMIIEPATypa BEIIECTBA MOXKET
JIOCTHYh TAKOTO HeBeposiTHOro ypoBHs! HeBeposiTHbIN pexopa Obul mocTtaBieH B EcrecTBeHHOM
Jla6opatopun Bpykxssena B Hbro-Mopke B monHoM kommaiimepe RHIC. YueHble 3acTaBiIH
CTOJIKHYTbCS MOHBI 30JI0Ta, MbITAACh BOCIIPOU3BECTH YCIOBHS BOJIBIIOrO B3pbIBA, CO37aB KBapK-
[VIFOOHHYIO IU1a3My. B TakoM COCTOSIHMM 4acTULbI, KOTOPBIE COCTABIIAIOT s,Ipa aTOMOB — IIPOTOHBI U
HEUTPOHBI, Pa30MBAIOTCS, B pe3y/IbTaTe YETo MoaydyaeTcs "cyn'" U3 KBapKOB.
JomosHuTEABbHBIA MaTepua. B rpagycax u3MepsroT yriibl U TEMIEPATYPY, IIIOTHOCTD KUJIKOCTU
M KadecTBO MOJIOKa W (da, MBI He 3a0bUIM) JOJIIO crmpTta. [Ipm 3TOM pasMep rpaayca MOKHO
BCSIKMWA pa3 yCTaHaBIMBaTh IO-pa3HOMY, M HuYero He wusMeHurca. Komy um 3aueM Mmornia
MoHaA00UThCA Takas enuHuna usmepeHusa? Co IMIKOJIBI BCE MbI 3HAEM, YTO B OKPYXKHOCTH
conepxkutrcsa poBHo 360 rpamycoB. Ho mouemy mmenno 360? Eciaum y Bac ecTh HMH)KEHEPHBIN
KaJIBKYJIATOP, TO, Iepekiiodasch Mexay rpagycamu (DEG) u pagunanamu (RAD), BbI, BO3MOXKHO,
nonaaan B pexkuM GRAD — 310 ucumcnenue B rpagax (uwiau rosnax). OnuH rpaag — 3TO OJHA
coTasg 4YacTh NPSIMOrO yrja, a 3HaduT, MoJiHbld yroa paBeH 400 rpaa. Ceilyac ux NmpakTHYECKU
HUT/I€ HE UCHOJB3YIOT, HO CBOHM ClieJ] B UCTOPHH OHU OCTAaBUIM — HMEHHO Ojaromaps rpaiam
CTOTpaJyCcHas TeMIlepaTypHas ILIKajla mojay4yuia HazBanue wmkaisl Llenscus. B 1741 rogy Anaepc
Henbcuii HaHocuT Ha TepMoMetp Jlenuns cBoro mkany — 0 rpagycoB B Touke kuneHus u 100
rpasycoB B TOUKE 3amMep3aHus Bojabl. YuibsiM TomcoH B 1848 roay co3nan cBOKO LIKalLy - HyJeBas
TOYKA €ro IIKaJIbl COOTBETCTBYET aOCONIOTHOMY HYJIO, a IleHa JieJieHus paBHA rpanycy Llembcus.
Hogyto mkany HazBanu B 4yecTh TomcoHa (craBiero sopaom Kenbssunom), a rpagyc Llenscus B Heit
npeBpatusics B KenbBuH. UTOOBI MOAUEPKHYTH, UYTO peub HJET 00 aOCOIIOTHON TemmepaType,
KenpBUH He Ha3BIBAIOT TpagycoM. BriOupasi OTTEHOK CBETa JTAMIIOYKH, MBI OOpalliacM BHUMaHHE Ha
1BeToBYIO TeMriepatypy (Hampumep, 2800 K), ona usmepsercs B KenpBunax. OTHOmeHne oobema
STHIJIOBOTO CHHPTA K 00111eMy 00beMY alTKOTOJILHOTO HAMUTKA, BRIPAKEHHOE B MPOIEHTAX, a TOYHEE
- 00bEeMHBIE MPOIICHTHI, TOKE HA3BIBAIOTCS TPaycaMHu.

V. 3a0auu:
1. Ilpu kakoi TemnepaType CpeiHssi KHHETUYECKasi SHEPrusi MOJIEKYJ OAHOATOMHOTO
ra3za OyJieT B JiBa pa3a OoJjblile, 4eM Npu TeMrnepaTrype — 73°C?
Bonpocwi:
1. KakoB pusnueckuit cCMbICIT a0COIOTHOTO HYJISI TEMIIEpaTyphl?
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10.

11.

12.

13.

14.

K xakum uznueckum 00beKTaM NPUMEHUMO TOHsATHE "TemmepaTypa"?
W3MeHuTCsT JM CpeiHsisi KUHETUYECKas HHEPrus MOJIEKYJbl U TeMIlepaTypa
UJeaNbHOIO ra3a IpH €ro paclIMpeHrur B MyCTOTY (M3MEHUTCS JIU CPEIHUNA POCT
YYEHHKa Ballero Kjacca, €CJIM Bbl pa3oiiieTech 1o Bcel mKoe)?

HopMalbHas TeMIepaTypa deloBedeckoro Tema okomno 37°C. OTdero ke Ham
XOJIOJHO MpH TeMmepatype Bozayxa 20°C u ogens sxapko mpu 37°C?

KyOuk u3 xeneza uMeet Temreparypy 10°C. Kakyro temnieparypy umeer apyrou
KyOUK M3 JKeJie3a, €CJIM OH ropsiuee B JiBa pasza’?

B cocyzae ¢ razoMm OTHOCHTENIBHO HEKOTOPOM CHUCTEMBbI OTCUETa KUHETHYecKas
SHEPrus MOJEKysn raza OoJbllle, YeM B cllydyae, KOrjJa COCYJ HEMOJBHKEH.
[Touemy xe Temnepatypbl ra3a 0JIMHAKOBBI?

Cpennsis KUHETHYECKasi HSHEPrus IMOCTYNATENbHOIO JBW)KCHHS MOJIEKYNT B
BEPXHUX CIOSX aTMocdepbl COOTBETCTBYEeT Temmeparype mopsaka 1000 K,
OJIHAKO TEPMOMETP B 3THUX CJIOSAX MOKA3bIBAET OUYEHb HU3KYIO Temmeparypy. Kak
O00BSCHUTD ITOT (PaKT?

Kyna neBancsi ummynbC acTtepoujia, KOTOPbIA B AMOXY JAMHO3aBPOB JIOCTHUT
MOBEPXHOCTH 3E€MJIH, ¥ 3TO IIPUBEJIO K UX Tulenun?

[To Mepe oxiaxkIeHus Jibaa MOJIEKyJbl OyAyT BUOpUpOBaTh Bee cliabee u ciiadee,
MoKa TIpU TemIeparype -273,15°C me 3aCTBIHYT TMOJHOCTHIO. [louemy »5TO
POUCXOAUT?

[louemy «XOJNOIHBIE aTOMBI» K3-3a UX HEOOJBIION PHEPTUU CTAHOBSTCS OYEHBb
YyBCTBUTEJIBHBIMU K KOJIEOAHUSIM B OKpY’Karolieu cpeze?

Peructpupytor nu ymapbl OTAEIBHBIX MOJIEKYJ PEHENTOphl TeIjla W XOoJoJa B
HallleM opranusme?

[louemy B MEOUIIMHCKHMX TPAyCHHKAX N0 CHX TOpP HMCHOJB3YIOT PTYTh, a HE
JIPYTYIO KUJIKOCTH?

TemnepaTypa SIBISETCS PEUIAIOIIMM CEJIEKTOPOM B XUMHH U 33Ja€T TPAaHMIIbL,

B KOTOPBIX BO3MOHbI XUMUYECKHE CTPYKTYpHI. Tak jau 310?
CYH_IGCTBYIOT JIA B IpUpOAC CKOJIb YTOAHO HU3KHUE U CKOJIb YTOOAHO BBICOKUEC TeMnepaTprI‘7

V. §9-11. Yup. 2, Ne 1, 2.

1. lloaroroBpTe MATUMHUHYTHOE COOOIIEHHE O JKM3HM M HaydyHOU JestenbHOCTH M.B.

JlomoHOCOBA.

2. C MMOMOIIIBIO NUPKYJIA U HITAHT'CHIUPKYIISA HalauTe Ha Pa3JIMYHBIX YIaCTKAaX KOKW HAUMCHBIICC

pacCTosAHUC, NPH KOTOPOM HOBC 3a0CTPCHHBIC HOXKKH LUPKYIA C TeMnepaTypoﬁ KOXH
OIYIAKTCA pa3aCIIbHO (TaKTI/IJ'IBHaH IlyBCTBI/ITGJ'I]':HOCT]':,).

Cuacmue 0aémcs moyibKo 3HAIOUUM.

; — = ; K.I'. llaycmoseckuu
Ypox 10. PEHIEHUE 3AJIAY

W cTuHHBIA MHUP HEBUIHUM, COBCEM HE CJBIIIUM, HECOCHA3AEM, 0e3 BKYCa U 3amaxa.

LEJIb YVPOKA: HayuuTp ydammxcs peliath 3aJa4yd HA NPUMEHEHHE OCHOBHBIX

3aKOHOB MOHCKYHHPHO'KI/IHGTI/I‘IGCKOI\/II TCOPHUHU Ia30B.
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TUII YPOKA: pemienue 3a1a4.
OBbOPYJ[OBAHHUE: MUKPOKAIBKYJIATOP.
1IJIAH YPOKA:

BcerynurensHas yacTh
Ormpoc

Pemenue 3amau

4. 3apanue Ha I0M

1. Onpoc @ynoamenmanvueiii: 1. Kakum 006pa3oM U3MEPSIOT CPEIHIO KUHETHYE-

L

CKYIO SHEprui0 NOCTYNaTeJIbHOTO NBMXKEHHUS MoJieKynbl raza? 2. KakoBa cBs3b
MEXJY CpeAHEd KUHETHUYECKOM OHHEpPrueu MOJIEKYJIbl HICAIBHOTO Ta3a U €ro

a0COJIFOTHOM TeMIiepaTypoit?

Peakmus Ha mycToit otBeT y nmocku: « T, Oparelr, kak oryper; Ha 99% cocrounib u3 Bojabi»! Ecnu y
YelloBeKa HET MEYThl WM I B JKU3HU, TO OH BCEro JWMINb BepTUKambHas myxka! I[lpm
JOCTaTOYHOM JIABJICHUH OT HEro0 OCTAETCS «MOKPOE MECTO.

Llymumbv Haoo 01151 moeo, umobsl cosepuiams cepbe3uble 0ed.

Apucmomens

3aoaua: Ha cknaode ecmv 100 ke o2ypyos, codepacawux 99% 600wi. Uepes mecay codepacanue
600b1 ynano 0o 98%. Kakoti cmana macca o2ypyog?
Peaxmus Ha mmoxoit otBeT y nocku: “‘Cowu pazyma poscoaem yyoosuuy”!

Bonpocwi:

1. Kakue u3BecTHbIE BaM CBOICTBAa 00BEKTOB U3MEHSIOTCS C TEMIEpaTypoi?

2. UYrTo mepBUYHO — TEIJIOBOE JIB)KEHHE MOJIEKYJI UK Temmeparypa?

3. Bnuser nu remnepatypa, Ha CKOPOCTh MPOTEKaHUs (PUINIECKUX MPOIECCOB?

4. 1lpu NMOBBIIEHUN TEMIEPATypbl PEAKTUBOB MOBBIIIAETCA CKOPOCTh XUMHUYECKOU
peakuuu. [Touemy?

o1

[louemy B cMmecH ra3oB UX CpEJHUE KHHETHUYECKHE DHEPTrUU MOCTYIMATEIbHOTO
JBUKEHUS MOJIEKYJ OJIUHAKOBBI?

YTo mpoucXoIuTh, KOT/Ia Mbl OXJIAKIa€M B XOJIOJAMIBHUKE BOIY?

UYTto Takoe abCOOTHBIN HYJIb TEMIIEPATYPhI?

Yrto BBI MOXKETE paccKazath 0 TepMoMeTpe?

TToueMy HEBOBMOYXHO OXJIAMTh 4T0-mu60 Hivke -273,15°C (abcomoTHOro HyIs)?

© oo N

10. Kak 3aBHCUT cpemHss KHHETHUYECKas DSHEPrus IOCTYMATEIBHOTO JIBHXKCHHS
MOJIEKYJI OT UX MaccChl?
11. Ot 4ero BBI 3aMep3aeTe HA X0J10/1e?

12. EcTp 71 "rpaHUIlbl IPUMEHUMOCTH " IOHATHS ""TemMnepaTypa’?

13. Ilouemy Ha 3emiie IuIaMsi CBEYM TOPUT BBEPX JKEJITHIM IIBETOM, B KOCMOCE, B OTCYTCTBHH
I'paBUTAIMM OHA TOPUT CUHUM LIBETOM U B pa3Hble CTOPOHBI, 00pa3ys chepy.

3aoauu:

1. B Gannone Haxonutcst apron mMaccoit 5 kr npu temneparype 300 K. Uemy paBHa
MOJIHAsl KWHETUYECKAsi SHEPTUSI BCEX €r0 MOJIEKYJ?

2. OLIEHUTh CPEIHIOI DSHEPTHI0 W CPEIHEKBAIPATHUYECKYIO CKOPOCTh YaCTHYCK
TyMaHa JUaMETPOM 10" cM, Haxomsmerocs B BO3JIyX€E C TEMIIEpPaTypoHr 0°C.
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1. 3a0auu:

1. KakoBo cpenHee 3HAUYEHUE CKOPOCTU CBOOOJHBIX 3JEKTPOHOB, HAXOASIIMXCS B
TEIUIOBOM PABHOBECUHU C Ta30oM IIPU TEMIIEPATYpE 20°C? Macca AJIEKTPOHA paBHA
9,110 k.

2. AToMHas 60om0a B3pbIBaeTCs B moj3eMHOM monoctu auamerpom 200 m. Kakum
OyJneT JaBlieHHE B MOJIOCTH, €CJIM MPU B3pbIBE OOMOBI BhIieseTCS 4+ 10" Ix? Io-
JIOCTh TMPOPBIBACTCS HAPYXKY, €CIU JIaBJICHUE B HEW OKAXXETCS BHIIIEC JaBJICHUS
okpyxaruieid noponasl. Eciaum mnotHocts mopoast 3000 kr/M°, TO Ha KaKoii
IIyOWHE JTOJDKHA HAXOJUThCS 3Ta MOJOCTh?

V. IloBToputk §§ 10-11. Ymp. 2, Ne 1-2.

1. CocraButh oO6oOmarmyro Tabnuiy '"Temmeparypa', HCHONB3Yys PUCYHKH, YEPTEKHU H
TEKCTOBBI MaTepual.

U ece-maku onu osuscymest!

JI. bonvyman
E Ypox 11. i MN3MEPEHUE CKOPOCTHU MOJIEKYJIT'A3A

Ortuero yrapusiii ra3 (CQO) 0bicTpee NPOHUKAET B OPraHM3M, YeM KucJopoa?

L[EJIb YPOKA: Tlonyuuth nepByr0 (HOpMyIy-CIeJICTBHE ISl pacyeTa cpeaHen

KBQIPaTUYHONW CKOPOCTH MOJIEKYJ UM HAYYUTh YUYEHHKOB BBIYUCIISTH YUCIO MOJICKYII
rasa, ABMKYIIUXCS BAOJb ONPEEICHHOIO HallpaBICHUsI.

TUII YPOKA: xoMOMHUPOBaHHBIN.

OBOPY]J[OBAHHUE: nuadunem "Mosiekyinsl M MOJEKYJISIpHOE JBMIKCHHE',
kuHoparmenT "OmnbiT [lTepHa", MTUCK BpalaIOIMIMICS ¢ TPUHAJICHKHOCTIMHU.
1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObscHeHHE
3akperieHue
3amanue Ha 1OM

Il. Onpoc ¢ynoamenmanvuoui: CBsi3b MEXAYy CpeIHEH KUHETHYECKOW HHEprueu

agkrwn e

MOJICKYJ OJTHOATOMHOTO ra3a ¥ aOCOJIOTHOM TeMIIepaTypoOH.

3aoauu:

1. Haittu cpenHuii KBajpaT CKOPOCTH aTOMOB cepedpa npu temneparype 900°C.

2. IIpn B3phIBe aTOMHOI OOMOBI 00pa3yeTcs ra30BBIM Iap, TEMIIEPATypPy KOTOPOTO
MOYKHO CUMTATh paBHOW 20 MHWJUITMOHAM rpaaycoB. KakoBa cpeHsas KMHETUYE CKas
SHEPIUsl YacTHUI[ B 3TOM I1ape?

Bonpocur:

1. AGcomtoTHYIO TeMIIEpaTypy rasa, HaXOISIIETOCS B OTKPBHITOM COCYJIE, YBEIHUUITU
Ha 25%. Kak npu 3TOM U3MEHWINCH: a) JaBlieHHe? 0) KOHIEHTpALUsS MOJICKYJ
raza? g) cpeAHsisa KUHETUYeCKasi SHEPTHsl MOJIEKYJIbI? 2) CyMMapHasi KHHETUYecKas

SHEPrus BCEX MOJIEKYI?
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2. B repMeTHUYHO 3aKpBITOM COCYJ€ HaXOAUTCS CMECh M3 JBYX MOJIEH BOAOpOJa U
YETBIpEX MOJIEM KHuciIopoma. Mexay ra3aMu MNPOUCXOIWAT peakius ¢
0o0pa30BaHMEM BOJSHOIO Iapa, IOCJIE YEro MPOAYKTHI PEAKIMH OXJIAXKAAOTCA [0
IIPEXKHEN TEMIIEPATYpPhl U BOASAHOMN Iap HE KOHJAEHCcUpyeTcs. Bo CKonbKo pa3 mpu
9TOM U3MEHSETCA JaBICHUE cMecu?

[Touemy UCKpBI OT OEHTaLCKOT'0 OTHS HE O0XKUTAIOT PYKH?

Kakue cambie BbICOKHE (HU3KHE) TEMIEpATyphbl HAOIIOAATUCh B IPUPOIC?
Kak usmepsitoT TemnepaTypy B IUIaBUIIBHBIX Ne4ax?

3.

4. Tlouemy 4yeJIOBEK TaK YyBCTBUTEJICH K U3MEHEHHUIO TEMIIEPATYPhl CBOETO Teja?

S.

6.

I11. Kak MBI n3ydyaeM MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO Ta30B (ITOBTOPEHUE IO
iany u3ydeHus puszndeckoit Teopun)? HabGmomeHus 1 9KCIepUMEHThI — OCHOBHBIC
MOHSTUS — MOJIeJIb — OCHOBHBIE 3aKOHBI —> CJIEACTBUS —> IKCIIEPUMEHTAIbHAS

npoBepka — ... [lepBoe ciaeacTBue — QopMmyna ains cpegHed KBaApaTUIHOM

CKOPOCTH MOJIEKYJI Iraza: v = |[—. 0, =0, =0, =_-0 ' =——. U, = |[—.
m, 3 M, Mg

llaxce CCJIM IBMIXYIINCCA BOKPYI MOJICKYJIBI BO3/1yXd HC BUAHBI, C IIOMOIIBIO 3dKOHOB

(U3HKU MBI JIETKO CMOTJIM BBIYUCIUTH UX CPEIHIOI0 CKOPOCTH !
YUCJI0 MOJIEKYJL, ABU/KYIHINXCA B OHPEJAEJIEHHOM
HAIIPABJIEHUMN.

1 _ _
N=2>nSo,t—> N =03n-S0.t (8 onpenereanom HanpabieHuH ABHXKeTCs 1/6 Beex
MOJIEKy).
1
N :En'S'Uxt — N =0,5nS-0, t (B onpeaensceHHOM HAINPaBICHUM PACIPOCTpaHseTcs 2 Bcex

MOJIEKYJI, TBMKYIIIUXCS BJIOJIb JAHHOW OCH KOOPJIMHAT).

1
N = 1 | 8RT nSt=——nSo, t > N~ 04nS-0,t(Tounsii pacuer).
4 \\r-M, 4,34

[Ipu pacderax MOXHO TOJIb30BAThCS JOOOH M3 (opmyn, HO CBOW BBIOOP HAAO
obocHoBars! IIpum pemeHuu 3ama4 B KJjacce Mbl Oyaem

HCNOJIb30BATH CAMYI0 epBYI0 popmyay: N :% ‘n-S-ot.

KakoBo cpennsis kBaJpaTuyHas CKOPOCTb aTOMOB cepelpa Mmpu
TEMIIEpPAType 900°C? Kak ee MOXKHO m3meputs? Unes

AKCHEpPUMEHTA. DKClepUMEHTaldbHas ycTaHoBKa lllTepHa s u3MepeHusl cpeaHei
2-7-n-R(R-r)

5 :
Bonpoc: N3menutca nmu TOUHOCTh W3MepeHuid B onbiTe lllTepHa, ecnm yBenuuuTh

KBaJPaTUIHOM CKOPOCTH aTOMOB cepebpa. dopmyina: U=

CKOPOCTb BpallleHUs HUIAHAPOB?

Hckycemeo sxcnepumenmamopa cocmoum 6 mom, 4moowl ymens
3a0asams npupooe ONPOCyl U NOHUMAMb €€ OMBEEembl.
M. Dapaoeii
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COBHaI[eHI/IC 9KCIICPUMCHTAJIBHBIX W TCOPCTHYCCKHX 3HAYCHU M cpez[Heﬁ KBaJpa-

TUYHOM CKOpOCTH MoJieKyJ. [loueMy ke 3amaxu pacrpoCTpaHsAIOTCs B BO3yX€ CTOJIb

MeneHHo? JlemoHcTpalusi KuHo(parMeHra.

JomnosHuTeabHas MHPopmauusa. B koHue nosanpomnuioro Beka JI. boinpnMany npuxoawsioch
CTOJIb YaCTO OTpa)kaTb IOCTOSIHHBIE HAIAJKU CO CTOPOHBI MHOTUX MPOTHUBHUKOB MOJEKYIISIPHO-
KWHETHYECKOW TEOpHH, YTO OJHY W3 CBOMX CTaTedl OH 3akimrouni, nepedpazupys [ammmes,
CIIOBaMH, "u éce-maxu oHu osudxcymcs!”, umes B BUAY, KOHEUHO, MOJIEKYJIBI.

Jeudrcenue — ecmob npuduUHa 8CAKOU HCUSHU.
Jleonapoo 0a Bunuu.
A enonmne co3naro, Ymo A6IAI0CH UL OOUHOUKOU, CIAO0 CONPOMUBTAIOWEUCH MEYeHUIO
epemenu. Ho mue ce dce no cunam enecmu maxou 6K1ao, umo, K020a meopusi 2a3o8
noogepeHemcs nepecmMompy,  Hell He CIUUKOM MHO20 NPUOEmCsl OMKPbl8amb 3aHO06O0.
JI. Bonvyman

V. 3a0auu:

1.

[Ipu kakol Temmeparype cCpeAHsisi KBaJpaTH4Has CKOPOCTh MOJEKYJI a3oTa y
MOBEPXHOCTH 3eMJIH Obliia Obl paBHA BTOPO KOCMUYECKOM CKOPOCTH?

. HailTu koHLIEHTpauio MOJIEKYJ UIeaIbHOTO rasza, ecau npu temmeparype 300 K

3
IUTOTHOCTh Ta3a paBHa 1,2 KIr/M”, a CpeIHSISA KBaJApaTUYHAs CKOPOCTh €r0 MOJICKYI
500 m/c.

. [Ipobupka mMaccoit M COAEPKHUT MOJIb UJICATLHOTO Ta3a C MOJSAPHOU Maccol Mjp

npu Temneparype 7. IIpoOupky OTKpbIBalOT, BBIHMMAs W3 Hee MPOOKY
npeHeOpexuMo Manioil Mmacchl. OLIEHUTE CKOPOCTh MPOOUPKHU MOCIE TOro, KaK BECh
ra3 BeIIeT U3 Hee HapyKy. CuuTaTh, 4TO JEJI0 IPOUCXOIUT B BaKyyMe.

. Cocyn paszielieH Ha JIBe 4acTH IMEeperopoJKoi ¢ KpaHoM. B oHON dacTu cocyna

HAXOJUTCSI CMECh, COCTOAIASI U3 OJJHOTO MOJISI BOJIOPOJAa U OJHOTO MOJISl a30Ta, B
Ipyroil yactu cocyia BakyyM. OHa HamOJHSETCS MaJlbIM KOJUYECTBOM Ta30BOM
CMECH IMOCJE OTKPBITUS KpaHa Ha KOpOTKoe Bpems. OmpenenuTs OTHOUIEHUE
KOHIIEHTPAIIMI BOJIOPO/Ia U a30Ta B 00EUX YACTAX COCya.

Bonpocwi:

1.

[louemy 3amenmsieTcs WCIApEHHE HUTH HaKajla JaMIIOYKW HaKaJIUBaHUS IpH
3amoJHEHUH ee 0aioHa HHEPTHBIM ra3om?

OObsicHUTE, TOYEeMY ITOMECTHUB THUIIY B XOJIOAMWIBHHUK, MBI 3aMEIISIEM €€ MOpuy?
[Touemy cnoit Bo3ayXa, MPUIIETAIONMIETO K KOPITYCY KOCMHUYECKOTO Kopabis, Jie-
TAIIETO B aTMOcdepe 3eMiTi, CHIIBHO Pa3orpeBaeTcs?

B HEKOTOpBIX CEBEpPHBIX CTpaHAX MPOCTPAHCTBO MEKIY CTEKJIaMH B OKOHHBIX
CTEKJIONAKeTax 3alloJHSAETCd HE BO3AYXOM, a TSDKEIbIM HWHEPTHBIM TIa30M
(KpUnTOHOM). 3aueM 3TO AEeNaroT?

B Gannone, KOTOPBIN JIEKUT HA TEIEKKE, UMEETCS IbIPOUKA, Yepe3 KOTOPYIO ra3
BBIPBIBAETCS CTPYEH, MapalIeIbHOM peabcam. 3a CUET YETO JBHKETCS TEIIE)KKA?
UeMy paBHO OTHOIIEHUE CPEIHUX KBAJIPATUYHBIX CKOPOCTEN MOJIEKYJ BOAOPOIA
Y MOJIEKYJI KACIIOpOJa ITPU OJHOM U TOM K€ TeMmIrieparype?
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/. Bo CKOJBKO pa3 OTIMYAIOTCS CPEIHEKBAAPATUYECKUE CKOPOCTH JABYX YaCTHYEK,
COBEpIIAIOIIMX OpOYHOBCKOE [BHM)KEHHE B Kalule BOJbI, €CIM HX Macchl
paznuyarorcs B 9 pas?

8. Ilouemy naBieHHe rasa B COCy/A€ YBEIMYMBACTCS B 2 pa3za MpPU YBEIUYEHUU
CpeIHEN KMHETUYECKON SHEPIUH €r0 MOJIEKYJ TaKKe B 2 paza?

9. Ilouemy yeM MeHbILE MJIOTHOCTh MICANBHOrO raza, TeM OOJIbLIE CKOPOCTh €ro
UCTEYEHHsI Yepe3 MUKPOCKOIMUYECKHE OTBEPCTHUS B CTEHKaX cocya’?

10. CkopocTb, C KOTOPOM 4YaCTUYKHM BO3[yXa OBIOT Ballle TEIO KaXAyl CEKYyHIY,
paBHa CKOPOCTHU 3BYyKa B Bo3nyxe. [louemy 3To 1OIKHO ObITH Tak?

11. MoxHO 1M OOBSCHUTH YMEHBIICHHUE AaTMOCHEpPHOTO JaBJICHUS C BBICOTOU

Xa0THYCCKUM ABUKCHUCM MOJICKYII BO3I[YX8,?

12. Ha Beicore 100 kM pgaBiieHMe B MWJUIMOH pa3 MEHbBINE, YeM Ha YpoBHE okeaHa. I[lo
XMMHUYECKOMY COCTaBy aTMocdepa Ha 3Toil BeicoTe Ha 98% cocrout u3 Bogoposa. [louemy?

13. Tlowemy BOJOpOJ 00Jaa€T CaMOW BBICOKOW TEIUIOMPOBOJHOCTBIO CpPEAH Ta3000pa3HBIX
BemecTB? Monekyna Bogoposaa nByxatomHa — Hp. Ilpu HOpManbHBIX ycrnoBuUsiX 3TO ra3 6e3
[IBETA, 3amaxa 1 BKyca, yJelabHas TEIoTa CropaHust 120,9-10° JIx/xr.

JomosnuTesibHBIIA MaTepuaJs: Pacnpenenenne MoJieKyn rasa no ckopoctsam. B 1859 r.  [xerimc

Knepx Maxkcsemn (1831 - 1879) moayumn dopmynny aas Hanbojee BEPOSTHOTO PaCHpeaeICHHS

2kT

[Monb3ysick 5TOH (YHKIMEH JIErKO ONPENEIMTh YHUCIO MOJEKYN, CKOPOCTH KOTOPBIX JIEXKAT B
uHTEepBae ot v 10 v + dv, dN = Nf(v)dv, a Takke B MHTEpBajE OT 01 JIO 2.
df (v
—( ) =0.
do

3/2
. , [ mo
CKOpOCTEeH Moutekyan rasa, coctosmiero w3 N wmonekym: f(v)=4x 2T vel — :

BeposiTHast ckopocTh HaXOAUTCA U3 YCIOBUS:

v § 12. Vrp. 2, Ne 5-6.

. Xaoc - 3TO TOXE MOPSIOK, HO Oojee CIOXKHBINA, MOTOMY YTO Mbl HE BCETJa MOXKEM YJIOBUTh
3aKkoHOMepHOCTU. Tak 1m 310?

2. MarepuanpHbel M ciaeayromue oObekTwl: 1. Monekyna; 2. Bpewms; 3. IlpoctpanctBo; 4.
MarepuaiibHasi TOUKa; 5. DJIEKTPUUECKOE T0JIE.

3. [IpoBenuTte W ONUIIMTE SKCIEPUMEHT IO HM3MEPEHHI0 MAaKCUMAaIbHOH  CKOPOCTH
pachpocTpaHeHusT MOJIEKyJl MaxyuduX BellecTB B Bo3ayxe. [lombiTaliTech ONEHUTH 3HAUCHHE
CpeIHel CKOPOCTU TEOPETHUECKH.

4. 3amaxu Mo OILIYUICHUIO JENATCs Ha 3(UpHbIE 3amaxu, I[BETOYHbIE, MYCKyCHbIE, KaM(OpHBbIE,
MSATHBIE, €KUE U THUJIOCTHBIE. KpoMe TOoro, ecTh rpafanus 3amaxoB [0 UHTEHCUBHOCTH. Jlaxe
NPUATHBIA 3alax C HMHTEHCUBHOCTHbIO Oosiee 4 Oama MOMXKET BbI3BaTh TOJIOBHYIO OOJb.
OCHOBBIBasICh Ha ATHX JIAaHHBIX, PEUIOKHUTE CBOIO TEOPUIO OOOHSIHHUS.

5. Ilouemy Hacexkomble (KOMapbl, MyXH, OChI, MYeIbl) JETAlOT HE MpsIMO, a 3Ur3araMu WiH
kpyramu? Beap 310 sHEeprerudecku Hea(h(HeKTUBHO?

6. Kak oTenuTh MOJIOTHIH Iepell OT COJIM B CMECH, HE IPUKAcasiCh HU K TOMY, HU K JJpyromy?

7. "Omo 6vi1 yousumenvHwiii Colp, OCMPLIL U CO CLE30U, d e20 apoMam MOWHOCMbIO 8 08ecmu
JIOWAOUHBIX CUTl 0elICMBO8Al 8 paOUyce mpex Muilb U 8ANUll 4el08eKd ¢ HOZ HA PACCMOSHUU
osyxcom sapoos”. Tpoe 6 100ke, He cuumas, cobaxu.

KakoBa npeiidoBas (cpeanss) ckopocTb MoJiekyna? Kakas MUHUMalIbHAs KOHLIEHTPAIUS MOJIEKYII

ChIpa HEOOXOqMMa JJIsl TOTo, YTOOBI OIIyIaTh ero 3anax? Kakas MUHUManbHas cujia HEOOX0MMa

IUISL TOTO, YTOOBI TOBAJIMUTH YeI0BeKa?

7. Korga mHEM coJiHIle HarpeBaeT BEPXHHUE CIIOM TPYHTA, ra3bl, KOTOPble HAXOIATCSA B TOJIIIE, HA
riyOMHe, HalpaBiIIOTCS B CTOPOHY MOBBIIIEHHON TEMIIEPaTypbl, BHIXOJIAT HAa MOBEPXHOCTh U
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pacceuBaroTcsi BeTpoM. Houblo e, KOorja BEpXHHH CIOM MOYBBI OXJIAXKIACTCS, HAOIIFOIaeTCs
oOpaTHBII TIPOIIECcC, TO €CTh BO3AYX MepeMeniaeTcs: Briryob, rae remiee (3ddexr Kayncena). On
UrpaeT OYeHb BAKHYIO POJIb B TaK Ha3bIBa€MOM "NibIxaHuU 1Mo4BkI'". [louemy Takoe mpoucxoauT?

Buicweti ucmunnocmoio obnaoaem mo, umo A611emcsl
NPUYUHOLL CTIeOCMBULL, 8 C8010 0Uepedb, UCUHHBIX.

Apucmomernw

Lenv ...3axnm10uaemcs 6 omvicKaHuu 3aKOHO8, 0O1a200apsi KOMOPLIM
omoenbHble NPOYeccvl 8 Npupooe Mocym Oblmb C8edeHbl K 00WuUM
npasuIam u Mo2ym Oblms CHOBA 8bIBEOCHbI U3 IMUX NPAGUIL.

I I'enbmeonvy

g Ypoxk 12. g YPABHEHHUE COCTOAHUSA UAEAJIBHOI'O I'A3A
K

Kbl 1IeHb MbI IPONyCKaeM 4Yepe3 Jierkue 10 40 kujaorpaMmMoB Bo3ayxa!

L[EJIb YPOKA: TlonyunuTh CAEACTBUS U3 OCHOBHBIX 3aKOHOB, KOTOPBIE MOHO IpU-
MEHUTH K Pa3peKEHHBIM ra3aM.
TUII YPOKA: koMOMHUPOBAHHBIH.

OBOPY]J[OBAHHUE: npubop mjiss W3y4YeHHsS Ta30BbIX 3aKOHOB, COCYJ C Topsuei

BOJOW, TEPMOMETP JEMOHCTPALMOHHBII.

1IJIAH YPOKA:
1. BcerynurenbHas yacTh
2. Ompoc
3. OObscHeHHe
4. 3akperieHue
5. 3amanwue HAa TOM
Il. Onpoc ¢ynoamenmanvuwoii: 1. CxopocTtu IBHXKEHHUS MOJeKyn raza. 2. OmnsIT
[ITepHa.
3aoauu:
1. Kakas macca Bo3ayxa NpOXOAUT B 1 ¢ 4epe3 MBICICHHO BBIJICJICHHYIO B BO3IyXE

2
wiomaaky 1 ™M° B OJHOM HAamNpaBiI€HUUW T[PU HOPMAJIBHBIX YCIOBUSIX?
— 25 -3
KoHnenTparust Mosiekys Bo3yxa MpH JaHHbIX yeiaoBusx n = 2,7 107 m™.

. 3 GamioHa, B KOTOPOM HaxoHATCS CHJIBHO pPa3psDKEHHbBIE Tapbl Kajus, depes

Y3KyI0 TOPH3OHTAJIbHYIO TPYOKy BBIXOAWT IYYOK aToMoB. Ompeaenursb
TEMIIEpaTypy NapoB, €Cld Ha TOPU30HTAJbHOM NOyTH JiuHOM 50 cM cpenHee
CMEILEHHE aTOMOB M0 BEPTUKAJIA COCTABIAET 3,2 MKM.

. JIBa OIMHAKOBBIX COCYJla, COJEpIKAIMX OJJHO U TO K€ YHUCIO MOJEKYJ a3oTa,

COEIMHEHBI KpaHOM. B mepBoM cocyjie cpemHss KBapaTHIHasi CKOPOCTh MOJICKYJT
paBHa 400 m/c, a Bo BropoMm — 500 m/c. Kakas ycTaHOBUTCSI CKOPOCTbH, €CIH
OTKPBITh KPaH, COCTUHSIIONINN COCYIbI?

. Cpez[Hsm KBaJApaTU4ICCKasd CKOPOCTH MOJICKYJ BOAOPOAA B COCYAC IIPpU NaBJICHUU 200 Ila paBHa

3-10° m/c. OnpenenuTe KOHUEHTPALMIO MOJIEKYJ BOJIOpOJa B cocyae. 2+ 102 w3

. Monexynsl nuana (CN) BbIensOTCS ¢ HOBEPXHOCTH KOMETHOTO sijipa U TeMIlepaType 200°C

1o/l AEHCTBUEM COJTHEUHBIX Jydel. [IOKMHYT 1M OHM SAPO KOMETHI, €CIM OHO IPE/CTaBIISET
c06oii b0y muamerpoM D = 100 M, HMEIOILYIO MIOTHOCTE p = 2,7 T/cM>?

HctouHnuk aTtoMoB cepebOpa co3laeT Y3KMA MYy4YOK, KOTOpPBIM MOMajaeT Ha BHYTPEHHIONO
MOBEPXHOCTh HETOABIXHOIO HMIMHApa paauyca 30 cM u oOpaszyeT Ha HeW MATHO. YCTPOUCTBO
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HAaYMHAET BpallarbCcsi C YyriioBod ckopocthio 100-m pam/c. Omnpenenuith CKOPOCTh aTOMOB
cepeOpa, eciiu MATHO OTKJIOHUIIOCH Ha yroa 0,314 pax oT mepBoHAYaIBHOTO MOJIOKEHUS.

Bonpocwi:

1. IloueMy Bomopoja pacceuBaeTCsi B BO3JyX€ MOUYTH B YEThIpE paza ObIcTpee
IIPUPOJTHOTO rasza?

2. TlokaxuTe, 4TO B CMECH JIBYX T'a30B, HaXOJSIIUXCS MPU OJMHAKOBOW TemIepa-
Type, OTHOIIEHUE HUX CPEAHEKBAAPATUUYHBIX CKOPOCTEH paBHO OOpaTHOMY
OTHOIIIEHUIO KBaJAPATHBIX KOPHEH UX MOJISIPHBIX Macc.

3. TloueMy yBenIUUMBAETCSl CPOK CIIY>KOBI JTaMIIbl HAKAJTMBAHUS, €CITU €€ 3aMOIHSIIOT
MHEPTHBIM T'a30M C 00JbIlIeH MOISIPHONH Maccoi?

4. Kak u3MEHUTCS CKOPOCTh HUCTEUYEHHUs Ta3a U3 OaioHa uepe3 HeOOoJbIIoe
OTBEPCTHUE, €CJIM TEMIIEPATypy Ta3a yBEIUYUTh B UEThIPE pasa, a JaBJICHUE — B 8
paz?

5. ITloueMy BO3mylIHBIE IIAPUKU, HATIOJHEHHBIC TeJIUEM, TEPSAIOT O0BEM yKe depe3
KOPOTKOE BpPEMS, B OTJIMYUE OT HATIOJIHEHHBIX BO3AyXOM?

6. Ha Bo3myx nelcTByeT cujia TSHKECTH ¢O CTOpOHBI 3emiu. OIMHAKOBOE JIM J1aB-
JIEHWE OKa3bIBaeT BO3JyX Ha TOJ M TMOTOJOK KOMHaTthl? JleMoHcTpaius c
ropUpOBaHHBIM COCYJIOM U MAaHOMETPOM.

7. Kak U3MEHUTCSI CKOPOCTh MaJACHUS KAIUIM IO/ IIPU YBEJIMYCHUU TEMIIEPATypPbl
BO3/AyXa?

8. IloueMy caMoOJeT C IPOMEIIEPOM HE MOXKET Pa3oTrHAThCs 10 ckopocTh 6osee 800
KM/q?

9. OO6maka BOJOpPOJA B «CTIOKOWHBIX» TalaKTHKaX CO BPEMEHEM CTaHOBSITCS
YCTOMYUBBIMU: UX BHYTPEHHEE JABJICHUE KOMIICHCHUPYET cuily cxkaTtusi. Kak 3To
MOHUMATh?

10. IIpu e3nme Ha aBTOMOOMWJE B JIOOOBOE CTEKJIO MOMaaacT OOJbINE JOMXKIEBBIX
Karmesib, 4eM B 3ajiHee OkHO. [Touemy?

11. Tlouemy nepemenieHue MOJIEKYJ BCeraa MPOUCXOAUT U3 objacTel ¢ 00JIbIIeH
KOHIICHTpAIMel B 00JIaCTh C MEHBIIIEH KOHIICHTpAIlMEH, a €CJIM €CTh pa3HUIla
TEMIIEpaTyp — TO U3 OoJiee TopsYeit 001acTH B XOJIOAHYIO.

12. UneanbHblil Ta3 B TEPMETUYHOM COCYJE HArpeiu, U €ro JAaBJIC€HUE BO3POCIO HA
70%. Ha cKkoIbKO TPOIICEHTOB YBEIMYWIIACH CPEIHSS KBaJApaTUYHAs CKOPOCTH
MOJIeKy raza’?

13. [loueMy MBI HE MOXEM HU BUAETh, HU CIBIIIATh, HU YYBCTBOBATh OTIEIbHBIX
aTOMOB?

14. TloueMy mOpoayBaHHUE BJIEKTPUUECKUX T€HEPATOPOB BOJOPOJOM OXJIAXKIAET UX
CUJIbHEE, YEM MPOayBaHUE BO3TYXOM?

15. CTeHKHd cocyaa, 3aloJdHEHHOTro ra3zoMm c TemmepaTypor T, ObICTpO Harpeiu
(oxnmaaunu) 1o Temrepatypsl T1. UTo mpou3onuio ¢ gaBjieHHeM ra3a?
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16. Cmech pAacCKaJleHHBIX Ta30B, MOJEKYJIbl KOTOPBIX C OTPOMHBIMH CKOPOCTSIMH
O0MOapAMPYIOT MEPEIHIO YacTh PAKEThl, CABUTAIOT €€ C MECTa U OTIPABISIOT
B noset. Kak 310 monnmars?

17. IloueMy yrapHblil ra3 ObICTpee NMPOHUKAET B OpraHu3M, yeM kuciopon? Bo
CKOJIBKO pPa3 CKOpPOCTb €ro MpPOHUKHOBEHHS OOJbIIEe, YEeM CKOpPOCTh
IIPOHUKHOBEHUS KUCIopoaa?

I11. OCHOBHBIE 3aKOHBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Ia30B — KOHCTAHTHI —
dbopMyIbl — CIEICTBUS.

1. p = nkT

2. 3akon ABoraapo. B paBHbIX 00beMax ra3oB Npu OJUHAKOBBIX JABJIEHHUSIX U
TeMIIePATypax, COACPKUTCH OAMHAKOBOE YMCJI0 MOJIeKyJ. B yacTHOCTH, IpH
HOPMAJIBHBIX YCJIOBHAIX MOJIM Ta30B 3aHHUMAKT OAMHAKOBBIN 00beM,
paBHbIii 22,4 J1/M0OJIb.

us 3axonos Hviomomna ciedyem, umo 8 pasuvix oOvemax M00ObIX 2a308 Npu
00UHAKOBOU memnepamype u OAGIeHUU, COOEPAHCUMCS PABHOE HUCIO MOJEKYIL.
Bom kakoii neodcuoanmwiii 661600/
P. ©@evnman

Ecnu B 1 1 Botoposia coepKUTCS CTOJIBKO 7K€ MOJIEKYIL, YTO U B 1 J1 Kuciaopona,
TO OTHOILIEHUE TUIOTHOCTEH 3THUX ra30B PABHO OTHOILLIEHUIO MACC MOJIEKYJI.
3. 3akon JlanbTOoHa: p=p1+p2+... + pn.
HUcropuueckas cnpaBka. C 21 roga m 1m0 camoit cmeptu JlaibTOH Beln
MOoAPOOHBIN THEBHUK, B KOTOPOM CKPYITYJIE3HO OMHUCHIBaN moroay. OH OblT HACTOJBKO YBJIEUEH
3aMHUCAMM, YTO Jaxke (PUKCHpOBaN KaXIbl ydap M mpomax, Korja urpan B OoynuHr. JlanbToH
MIPENIOJIOKUI, YTO KaXKJIOMY XUMUYECKOMY 3JIEMEHTY COOTBETCTBYET YHHMKAJIbHBIN NS
HEro aroM, U YTO UMEHHO CMEIleHHE U O0bEeIUHEHHE B PA3IUYHBIX MPOMOPIHIX ITHUX
aTOMOB IIPUBOUT K 00pa30BaHUIO HAOIIOJAEMBbIX B IPUPOJI€ XUMUYECKUX BEIIECTB.

[Tockonmbky HET TpPUOOPOB IJII M3MEPEHUsS KOHIIGHTPAIIUM Ta30B,

N m mR
BBIpa3uM €€ Yepe3 U3MepsieMbIe BEIMUUHBL: Nk =k — =KkN, = :
\Y M,V MV
m o M,
p-V= Y RT — p-V =v-RT - ypaBHeHue Mennesneea — Kilaneiipona: — p = AT

B

DT maTh OYKB ONHUCHIBAIOT JIFOOOW ra3 (3aKOH MPUMEHMM KO BCEM ra3aM B PaBHOM CTEINCHH).
BonpmmHCcTBO OOBIYHBIX TA30B MIPHU TEMIIEPATYpe OKPYKAIOIIEH CpeJibl MOYTH UICANbHbBIC U JUISI HUX
npousBeaeHue PV paBHO NOCTOSIHHOM BEIUYUHE.

4. YpaBHeHHe, cBsi3bIBaWllee aaBjieHne p, odbem V u Ttemmeparypy T
(puzuyeckn OJHOPOIHOH CHCTEMBbI B COCTOSSHHHM TeILUIOBOT0 PABHOBECHS
HA3bIBAIOT YPABHEHHEM COCTOSIHUS.

5. [pyras ¢opma 3anucu ypaBHEHHsS! COCTOSIHMS uaeainbHOro rasza. IlepeBenem ras
W3 COCTOSIHMS C MapameTpaMu p1, Vi, T1 B COCTOSIHUE C apaMeTpamu py, Vo, To:

PV, pV, N ﬂ:nocm_
T T, T

M = nocm.
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[Ipr HEKOTOPBIX 3HAYEHHUSX TEMIIEPATypbl W JaBi€HUS | MOJb a30Ta 3aHUMAET
o0bem 20 1. Kakoif 00beM Mpu 3TUX K€ YCIOBUSX 3aiimMeT 1 MoJib Bojgopoa?
Jliiss naHHO# Macchl ra3a nmpou3Be/ieHUe JaBJIeHUsI HA 00beM, /IeJICHHOe HA ero

a0COJIIOTHYIO TeMIepaTypy — BeJnunHa nocrosinas (O. Knaneiipon, 1834 r).

DKcrepuMEHTalIbHasE TMPOBEPKAa YPaBHEHUS COCTOSIHUS HWACATBHOTO Ta3a W OJHOBPEMEHHO
rpadudeckoe n300pakeHue mporecca.

YpaBHEHUE COCTOSIHUS HMJI€AJbHOTO ra3a (3akoH) SBJIAETCSA NPAMBIM CIEJACTBHUEM TOTO,
9TO MaTepus COCTOUT M3 aTOMOB, NPAKTUYECKHM HE B3AUMOJCHCTBYIOIIUX JIPYT
c apyroMm. Ecmu ymeHnbmare 00beM, B KOTOPOM 3aK/IIOYEHO JAHHOE KOJMYECTBO ras3a (MEIJICHHO,
4yTOOBl TEMIIEpaTypa HE MEHAJIAach), JaBleHHE B 00bEeME€ YyBEIWYHMBAETCS (MOJOOHOE MOMKHO
HaOM0aTh B JIEMCTBUM BEJIOCUIIEAHOTO Hacoca). Eciu B GUKCHPOBaHHBIN 00bEM C ra3oM 100aBUTH
Oonbiie rasza (yBelauuuBasi Maccy Tras3a), JaBJ€HHME YBEIMUYMBAeTCs (BIPBICKUBAs BO3AYX B yXkKe
HaAyTyl0 muHY). Ecou B 3amaHHOM 00beMe NMpH HEM3MEHHOM KOJIMYECTBE ra3a YBEIHYUTh €ro
TEeMIIepaTypy, AaBJICHUE B 00beMe Bo3pacTeT (LMIMHAP IBUTATENsI BHYTPEHHETO CTOPaHUs).

IV. 3a0ayu:

1. KakoBo maBieHHE CXKaTOro BO3/yXa, HaXOJAIIErocs B OauioHe eMKOoCThio 20 1
npu 12OC, €CJIM Macca 3TOro Bo3ayxa 2 Kr?

2. JlutpoBass OyThIJIKa HAIOJIOBHMHY 3allOTHEHA BOJOM M 3akpbiTa. Temrieparypa
OKpY>Karolen cpeabl t = 27°C. Kakoe naBnenue crano 6bI B OyTbUIKE, eciu Obl
CUJIbI B3aMMOJICCTBUS MEXAY MOJEKyJaMH BOJBI HCUE3NIHM, a TeMmIlepaTypa
ocTanach npexHen? Otser: 69 MIla.

3. Jlo xakoli TemIiepaTypbl Hy>)KHO HarpeTh 3alasHHBINA 11ap, coaepxkaiiuii 9 r Bobl,
qTOOBI IIAp pPa3opBajICsA, €CJIM HM3BECTHO, YTO CTEHKU IIIapa BBIICPKUBAIOT
nasienue He 6omee 40 atM, a 00beM mapa 1,2 1?

4, ATbIIMHUCT TP KaXKJIOM BJ0XE MOTJomaeT 5 r Bo3ayxa. Kakoit o6beM Bo3myxa
JIOJDKEH BJABIXaTh aJbIIMHUCT B rOpax, Ii€ JaBJICHUE BO3/1yXa COCTABIISIET 8:10* IIa
pu TeMIeparype -15°C? Ckonbko MOJIEKYJI OH BJBIXaeT 3a oauH pa3? Kakoa ux
KOHHeHTpaHI/IH? [Touemy gpimIaTh TAXKENIEE, KOTJA KAPKO?

5. Onpenenutb XUMHYECKYI0 (OPMyTy MOJIEKYJbl HEKOTOPOrO COCIMHCHUS
yIJIepojia ¢ KUCIOPOJIOM, €CJIM 1 T 3TOTro BEIIeCTBa B ra3000pa3HOM COCTOSIHUU
cosmaer B cocyie obbemoM 1 11 masnenue 0,56+ 10° ITa pu Temmeparype 27°C.

6. Onpenenure KOHLEHTpAIlMIO MOJEKYJ Bo3ayxa B kiacce. OleHuTe cpeaHee
paccTosiHHE MEXIY MOJIEKYJaMHM Bo3Jyxa. Bo CKOJBKO pa3 3TO pacCTOSHUE
Goublie quamerpa MoseKyibl a3ota (do=3,8-10™° m)?

Ecnu ogHy Mosekymy Bo3ayxa M300pa3uTh B TETpaau KpyXKoM auamerpoM 0,5 cM, TO Ha KakoM
CpeZHEM PacCTOSIHUU OyJeT HaXOUThCS Apyrasi MoJjeKyna?

Pewenue: BoseMem 1 M® 1 3aMOpO3HM MOJIEKyIsI Ha cpemHeM paccrosaun. Ecmu N — umcro
MOJIEKyT BI0JIb 0HOr0 pebpa, o n=N*1m> — d=1m/N = 1/n*3,

/. OuieHUTE YKUCIO MOJIEKYJ BO3AyXa, MOoMajaronux Ha | cM’ CTeHBI KOMHATHI 3 1 C.

Jasnenue Bo3ayxa 101 klla, remneparypa 27°C. Momnsipnas macca 0,029 kr/monb.
Bonpocwi:

1. Kako# BO31yXx TsiKenee - CyXOH UM BIaKHbIN?

2. Tlouemy obnaka HE ManarOT HA 3EMITEO?
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Kaxoii ra3 tsokenee azora, HO Jerde Kuciaoponaa?

[louemy armochepHoe JdaBieHHME Ha DSKBaTOpe BCErJa MEHbIIE, YeM B
MPUIOJSPHBIX 00JACTAX?

5. TloueMy MSUMK, HATTOJIHEHHBIN BO3/TyXOM, OTCKaKUBAET MPH yaape O moi?

B w

6. OObeMm raza yMeHbBIIHWICS B 2 pa3a, a €ro TeMreparypa yBelaudmwiach B 1,5 pasa.
Kak n3meHuioces nasienue rasa’?

/. B3pbIB IpOOUPKU C HUTPOTIULEPUHOM JIETKO OOBSCHUTH, €CIIHU B3IJSHYTh Ha
ypaBHeHue peakiuu: 4C3HsOgN3 (xkuakocts) — 6N, (raz) + 10H,O (ra3) +
12CO (ra3) + 70, (ra3). A kak Bbl 00bsICHUTE?

Hutpornuuepun B3pbiBaeTcs B ThICAYM pa3 ObICTpee, 4eM cpabaThlBa€T BO3JAYIIHAs IOJYIIKA
0€30MacHOCTH, MMEHHO I03TOMY CKOPOCTb PEaKIMH [eJIaeT B3pbIBUAThIE BELIECTBA TAaKUMH
CMEPTENIBHO ONAaCHBIMU. HUTpOrmmMieprnH MOKHO MPEACTABUTD KAK <«GKUJIKUH Ta3y.

8. Ilouemy mepen noxnaem atmMocepHOe AaBieHHE HEMHOro ymeHbliaetcsi? Ecnu
UCKYCCTBEHHO YBJQXHITh BO3AYX B OJIHOM 00JIaCTH, TO BO3HUKHET BETED,
HHEPTUI0 KOTOPOTO0 MOYXHO HUCTIOJIb30BATh.

9. JlaBnenue u Temrmeparypa BHYTPU TeJIMEBOTO IIapuUKa MOYTH TaKHUE K€, KaKk U
BO3/1yXa cHapyxku. [louemy Toraa mapuk B3neraet?

10. TTouemMy ropstumii y1r NPUTATHUBACT 3aHABECKY ?

11. CKOBKO TEPMOJMHAMHYECKUX TMapaMeTPOB 3a/al0T COCTOSIHHE KOHKPETHOTO
UICAIBHOTO Ta3a ONpeIeICHHON MacChl?

12. TloueMy BOJIOpOJ IPU PAaBHOM Bece 3aHUMAET OO0JIbIlle MeCTa, YeM JIpyTUe ra3bl?

13. TloueMy BO3IyIIHBIN AP C 3aKPBITHIM BBITYCKHBIM KJIAllAHOM, MOJHSBIINCH Ha
OOJIBIIYIO BBICOTY, MOXET JIOMHYThH?

14. CxonbKO MOJIEKYJ BO3AyXa MpPU HOPMAJbHBIX YCIOBUAX HAXOJIUTCS B IIyCTOU
OyThLUIKE?

15. Kak, 3Hasi TUIOTHOCTH BEIIECTBA U €r0 MOJISIPHYIO Maccy, ONPEACNIUTh CpeaHee
PACCTOSIHHE MEX]y €ro MoJieKyIamu?

16. [Touemy B XOJOJHYIO CBIPYIO MOTOAY CHJIA, JOEHCTBYIOLIAs Ha Mapyc SIXTHI
Oosblile, IpU PaBHBIX CKOPOCTSIX BeTpa?

80

17. XuMudeckrue peakiud TPOTEKaloT OBICTpee Kak IIpHu 3 70
2 60
HarpeBaHuM, TaK U IPH IMOBBIIEHUH JaBieHus. [Touemy? 2= 5,
JlonmostHUTEIbHBI Marepuas: Pacnipenenenue BonblmaHa. 2 "o& :3
ATMocepHOE JNaBlIEHHME Ha BBICOTE N  OOYCIOBIEHO BECOM £ = 5o [\
2
BBIIIETEKAMUX coeB rasa. [lostomy npu moxbeme Ha BhicoTy dh, Z 10 >~ =
PM 0
naBiaeHue raza yoeiBaer Ha OP = -pgdh. Tlockombky p = RTB’ 0 ”*zm,{*’_:,i,”,g{;‘m 0.8

M3gh

gdh — p= poef RT. - Gapomerpudeckas popmyna. ITy popmyny

dp:—%gdh,a d __M,9
RT p RT

7mogh

n
MOJKHO TIpeo6paszoBaTh GopMyy K BUIy: N=ne T . 13 GopMymnkl CIeayeT, 4To eciid —- = M0cT,
n

TO moh = mocT. DTO SHA4YUT, YTU C€CJIM MacCa MOJICKYJl rasa 6OHBI_I_I6, TO BbBICOTA, HaA KOTOpOfI
KOHIOCHTpalud MOJICKYJI ra3a y6LIBaCT, Halmpumep, BABOC, 6YJICT B /IBa pa3a MCHLILC.
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Bonpocwi: Tlouemy Ha 00JIBIINX BBICOTAaX B aTMOchepe 3eMiId JOMUHHUPYIOT TaKHe ra3bl, Kak HEOH,
MeTaH, renuii 1 Bogopona? [Touemy 6apomerpudeckas Gpopmyrna HETPUMEHUMA K KUKOCTH?
JlonojiHuTeIbHBIN MaTepuaia: ATMochepy 3eMiin pa3Ieuin Ha YeThIpe CJI0s1, PacHojararnecs
onuH Hax aApyruM. HmkHUil cioil, B KOTOPOM MbI JKHMBEM, Tpomochepa, MOJHUMAETCS OT
IIOBEPXHOCTH 3€MJIM MPUMEPHO Ha 15 KM (B 3aBUCHMOCTH OT LIMPOTHI U ce30Ha). MImeHHo 31ech
MIPOUCXOJIAT BCE MOTOJAHBIC sIBICHUA. BrIme, Ha BeicoTe 70 45 KM, pacrosaraercsi crpatocdepa,
comepxkamasi 030H. Jlampme — ciemyer Mesocdepa, B KOTOPOHM CTOPAIOT METEOPUTHI, OHA
MIPOCTUpAcTCsS Ha BBICOTY 110 75 kM. U, HakoHel, ciieyeT jeryaimmas TepMocdepa, rae poxaaeTcs
ceBepHoe cusiHue. [IpoTsskeHHOCTh 3TOTO c10s Jocturaer 800 k.

V§13ynp3N57

. Ecnu 6b1 Ha nosepxnocmu 3eMHO20 Wapa yapcmeosaia O4eHsb 8blCOKAsL memMnepamypa, KaKas,
be3 coMHeHus, cywecmseyem 6Hympu He2o, Mo 8ce 800bl OKeaH08 Dbl Obl 8 8Ude napa 6
ammocgepe, u He UMenocb Obl HU OOHOU KANAU 8 HCUOKOM COCMOSHUU.

C. Kapno
Kakum Obu10 OBI B 3TOM cityyae aTMOc(epHOE AaBJI€HUE Ha TOBEPXHOCTU 3eMiIn?

2. JIee moiyctepbl coeauHeHBI B cepy, U3 KOTOPOW YaCTUYHO OTKa4aH BO3AyX. HacKoibko
HEe00X0 MO HarpeTh ra3 B cepe, 4ToObl OHA pa3BaTMIIACH.

3. B nerHior0 xapy B KOMHAT€ BKJIIOYWIM KOHAMIIMOHEP TaK, YTO B HEW CTAJ0 TPOXIIAIHO.
Onenure, Ha CKOJIBKO MTPOLIEHTOB M3MEHUJIACh Macca BO3yXa B KOMHATE.

4. KakoBO MakCHMaJIbHOE JaBJIcHHE B (DyTOOILHOM MsIUe TIpH yaape?

. IlpaBna nu, 9TO BBIABIXaEMBIH HAMH BO3IYX TsDKEJIEe BIBIXaeMOTO BO3/yXa?

. [ToomBITHBIN KPOJIUK ABIIIMT Ta30BOM CMEChIO, COCTOsIIEH Ha 1/3 U3 MOJIEKYT KHCIIOpO/Ia M Ha
2/3 - u3 mosekyn renusi. HalTi mIo0THOCTB 3ToM cMecu mpu Temmnepatype S0°C u naBnenuu 1,2
aTMm.

7. OTKpPBITYIO TPEXJIUTPOBYIO OaHKy ONMYCTHJIM C JEBATOTO d3Ta)ka Ha mepBbid. OueHute, Ha

CKOJIbKO U3MEHMJIACh Macca BO3/lyxa B OaHKe.

8. M3BecTHBIN (PU3UK PEIIMII TOCMOTPETH MO TEIEBU30PY PyTOOIBHBIN MaTY, a APYrod U3BECTHBIN
¢bu3uK Tpojenad B KHHECKOIE IbIPOYKY AuamMeTpoM | MKM. YcmeeT i TepBblid (U3HK
MMOCMOTPETh (PyTOOJBHBINA MaT4?

9. Unorja cpaBHUBAIOT MOJIEKYJbl B HJI€AbHOM Ta3e co 3Be3fgamu B ['amaktuke. KoppekrHo nu
Takoe cpaBHEeHHE?

o Ol

Teopus nopoaicoana uzmepenus, u usmMepeHust NOOMEEPIHCOAIU MeOPULO.
3. Pooorcepc

Ycepoue 6ce npesozmozaem.

Koszvma [Ipymkos

E Vpor 13. i PEIIEHME 3A1AY

Kak n3meHuTcs BbICOTA 0J1€Ta BO3AYIIHOI0 IAPHKA, €JIM OH OKAKeTCs B TeHH?
L[EJIb VPOKA: HayuuTb Yy4YE€HUKOB MPUMEHSATH CJIEACTBUS  MOJEKYJISPHO-

KUHETUYECKOW TEOPUU Ta30B JJIsl PEIICHUs 3a/1au.
TUII YPOKA_: peuienue 3aa4.
OBbOPY][OBAHUE: MUKpOKaNbKYyIATOP.
1IJIAH YPOKA:

BerynurensHas 4acthb
Ornpoc

Pemenue 3amau

4. 3aganue HA IOM

1. Onpoc pynoamenmanvuoui: 1. YpaBuenue Menneneena - Knanelipona.

Ll

2. CrnencTBus MOJNEKYJIIPHO-KHHETUIECKON TEOPUH Ta30B.
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3aoauu:

1.
2.

8.

KakoBa MmIOTHOCTH renus npu temmeparype 127°C u nasrernu 0,83 MITa?

B Gamnore o6bemom 100 1 mpu Temmeparype 27°C Haxoaurtest a30T. Bemenctaue
HEUCTIPAaBHOCTH BEHTHJISI YacTh ra3a BBITEKIJIA, M €ro JaBJICHHE MPH MOCTOSHHOU
Temnepatype moumsmiock Ha 5-10% ITa. KakoBa Macca BEITEKIIEro W3 GaiioHa
azora?

. ToHKH pe3nHOBEIA miap pamuycom 20 cM 3amomHeH BosgyxoM mpu 20°C u

naenenun 100 klla. Kakum Oyner pamuyc 1miapa, €ciid €ro OmyCTUTh B BOIY C
TEMIIEPaTypOi 4°C Ha riyouny 20 m?

. Ha cxnage Obul oOHapyxeH cTapblii OAJIOH ¢ HEU3BECTHBIM Ta3oM. Mcmonb3ys

MaHOMETp, TEepMOMETp, OapoMeTrp U TUKHOMETp (TpubOp IS HU3MEpPEHUs
0
IJIOTHOCTHU Ta3a), ObLI0 M3MepeHo, uTo npu Temieparype 17 C ra3 mioTHOCTHIO
3 .
1,78 xr/m” co3paer masinenue 107 klla. Kakoii ra3 naxogurcs B 6amione? 0,04

. AtmocdepHoe naBnenue Ha nuke JlenuHa (Beicota 7134 M Haj ypoBHEM MOpPS) P1

= 3,8-10" ITa. OnpenenuTh IIOTHOCTE BO3AYXA Py HA BEPIINHE [IPH TEMIIEPATYPE t
= —10°C, eciu IpH HOPMATBHBIX ycIoBusx (tp = 0°C, po = 10° I1a) mIoTHOCTH
Bo3Iyxa po = 1,29 kr/m°. 0,51 xkr/m®

. ITo Tpybe momaror meran (CH4) co ckopocteio 1,1 m/c. laBnenue raza B 20 pas

npeBbIIaeT qapieHue armocdepsl. [lnomans BHYTpeHHETO MOMEPEYHOr0 CEUeHUs
2 .

Tpyosr 6 cm®. Temmepatypa raza 17°C. Kakas macca raza mpotedér uepes

MOTIEPEYHOE CeueHHe TpyOonr! 3a 1 u?

. O6Bem HUACAIIBHOTO Ta3da HU3MCHACTCA IMPOIMOPHHUOHAIBHO HABJICHUIO IIO 3dKOHY

V=ap, rne o > 0. Bo CKOIbKO pa3 W3MEHUTCS N1aBICHHUE ra3a MpH YMEHbIICHUU
temreparypsl oT 327°C no 27°C?

B cocyne oovemom 1 1 3axmroueHo 0,28 r azora. Azot Harpet g0 temneparypsl 1500°C. ITpu
stoil remneparype 30% MoseKys a30Ta pacnaauchk Ha aToMbl. OnpenenuTe AaBlIeHUE B COCY/IE.

Bonpocwi:

1.

Kak cBsA3aHbl cpenHsiss KBaJpaTU4YHAs CKOPOCTh MOJICKYJIBI ra3a W IUIOTHOCTh
raza?

JIbIM cTeneTcs mo 3emiie — K goxaro! Tak jm 310?

[louemy xononHO Ha BepuiMHax rop? Pa3Be XOJOAHBIM BO3AyX HE HOJKEH
OMYCKAaTbCsl BHU3?

ITouemy pacxon Bo3ayxa JalBepOoM Ha OOJBIIMX TJIYOMHAaX BBIIIE, YeM Ha
MajbIX?

[Touemy mnpu H3rOTOBJICHUM KOJO TEPMOCOB Ha BpEeMs OTKAYKM BO3Jyxa M3
MPOCTPAHCTBA MEXKY MX CTEHKaAMH COCYJbI IMOMEIMIAIOT B M€Yb C TEMIEPATYPOU
300 — 400°C?

Kakoit u3 ra3zoB, Boiopoa WIH a30T, 3aHUMAET OOJBIINN 00BEM, €CJIM UX MACCHI,
JIaBJICHUSI U TEMIIEPATYPHI OJJUHAKOBBI?
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

[Touemy BeTpbl AHTAapKTHUKH BCErJa HAMNpPaBICHBI TOJBKO B CTOPOHY OKE€aHa
(HucxoasIIHE BETPHI)?
SBnsercs sm 3akoH JlanpTOHa cCleACTBUEM ypaBHEHUs MeHneneeBa —

Knaneiipona.
[Tapuk c¢ reaumeM B3MbUI BBepXx U yiheren. Kak Oymer W3MEHSThCS MO Mepe
MoJbeMa Iapuka cujaa ApxumMeaa, €Clid HUUTO HE MEIIAET €My PACIIUPATHCS ?

[Touemy KOCMHUYECKHI BaKyyM HE BbICAChIBAET aTMOc(epy 3emiid, KaK Imbl1ecoc?

Yenorxotica. I[lepecmanvme mpscmucy u Hep8Huwams. Bcé, umo ¢ namu

NPOUCXO0UM, CLYUAemCs UMEHHO m020d, K020a HYHCHO.

bepuap Bepoep

HazoBute He MeHee Tpex CrmocoOOB M3MEpPEHHUsI BBICOTHI OOJBIIOTO 3JaHUSI C
OMOIIIbI0 OapomeTpa.
[Touemy Hajx TOM MECTHOCTBIO, TJe TemIeparypa HHU3Kas, OyaeT o0JacTh
BBICOKOTO aTMOC(EpHOro JaBJeHHUs, a TJe TeMIeparypa BbICOKas — OO0JacThb
HU3KOTO aTMOoc(epHOro naBieHus?
HaBnenue atmocdepsl Tutana Tonpko Ha 50% BeINIE, YeM Ha 3emiie, a BO3IYyX
BUETBEpO IUI0THEE. [Touemy?
Kak y3HaTh, CKOJIBKO MOJIEKYJ BO3yXa HAXOAUTCS MEXKy CTEHKaMH TepMoca?
HyxHOo nu mpocuTh CKUIKY y TpOJaBla 3a BO31YX, KOTOPBIM €CTh BHYTPH
MHOTHX OBoOIIel U GpyKTOB?
Ecnm BBI mombiTaetech 0e3 ckadanmpa 3ajepkaTh JIbIXaHHE B KOCMOCE, Ballld
JIETKUE B30PBYTCS. A €Clii HE 3a/IepKaTh?
JIBa TONBIX CTEKJSIHHBIX IIapHKa pa3HOro oO0beMa COCJAMHEHBI TPYOKOMH,
MIOCPEIMHE KOTOPOM HAXOAUTCS KalelbKa PTYTH. MOXHO JIM IO IOJOXECHUIO
KanejabKu CYAUTh O TEMIIEPaType OKPYKAIOIIEro Bo3ayxa?
[Ipu abcomtoTHOM TemriepaType T, W AABICHUH P, WUICATbHBIA ra3, B3ATHIA B

KOJIMYECTBE BellecTBa 1 MoJib, 3aHMMAaeT o0beM V,. KakoB 00beM raza, B3siToro B
KOJIMYECTBE BEIIECTBA 2 MOJb, PU JaBICHUU 2p, U Temreparype 2T,7

MOXHO M CpaBHUTh OOBEMBI BBIIBIXa€MOT'O BO3JyXa, HaayBas pPE3WHOBBIN
mapuk?

B cocyne maxoautcs cMmech ra3oB. HallTh MIOTHOCTh CMECH, €CIM W3BECTHBI
JIaBJICHHUE, TEMIIEpaTypa U MacChl ra3oB.

1. 3a0auu.
1. lapoBasi MOMHHS TPEACTABISIET COOON cIabd0 CBETAMIMIICS Ta30BBIM Iap, CBO-

O6omHo mmaBaomuii B Bo3ayxe. OObBIYHO OHa HaOMIOMAETCS TOCIE TPO3BI.
CornacHo OJHOM M3 MOJCICH MOJHHS COCTOMT M3 HJEaJbHOIO TIasa,
MIPEICTABISAIONIETO CO00M KOMIUIEKCHOE COEIMHEHUE, KaXK1asi MOJIEKyJia KOTOPOTO
COICPKUT HWOH a30Ta, CBSI3aHHBIM C HECKOJBbKHMMH MOJICKYJaMUd  BOJIBI.
Temneparypa MOJHUH 6OOOC, OKPYXAIOIIETr0 BO3yXa 20°C. Ckonbko MOJIEKYJT
BOJIBI CBSI3BIBAET KaXKIbIM MOH a30T1a’?
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Ilouemy waposas mMoanus HA3618AEMCsL WAPOBOU?
- [lomomy umo om Heé 6ce wapaxaromcsi, - Omeemul y4yeHux.

2. B BepTUKaNbHO PACHOJIO)KEHHOM 3aKpPbITOM IWIMHAPUYECKOM COCYJEe C

TUIONIABIO OCHOBAHHS 25 CM° HAXOIMTCA Ta3, PasAe/eHHBIH MOPIIHEM Maccoi |
KT Ha JIBa paBHBIX OTceka. Macca ra3a moJ MOpIIHEM B JIBa pa3a OOJbIlle MaCCHI
raza Haja nopurHeMm. OmNpeaenuTh JaBleHUE Ta3a B Ka)XJAOM OTCeKe. TpeHueM B
cucTeMe MmpeHedpeys, TeMIepaTypa B 00enX 4acTax cOCy/ia MOCTOSTHHA.

B xocmuyeckunii kopaOib, COBEpIIAIONIMN MEXKIUIAHETHBIM TepesieT, Momall METEOpHT, MPOOMBINUKA B KOpIyce
MaJleHbKOE OTBEPCTHE, 4epe3 KOTOPOE HAPYXKY CTal BEIXOZMTH BO3AyX. O6beM Kopabms 1000 M°, mauazsHoe
naBienue Bo3ayxa B HeM 10° ITa, Temmeparypa 300 K. Uepes kakoe BpeMst T10CIIE TTOMAIaHNs METEOPHTA TABICHHE
BO3/1yXa B Kopaliie yMEHBIIHUTCS Ha 10° ITa, ecru mromas otBepeTHs 1 cm? 241 ¢ (cxopocTb u3 y-s1 beprymnmn)

V. Vop. 3, Ne 8-10.

1. B cocyne ob6bemom 5 11 HaxomuTcs 32 T KHCIOpPOJa TPU TEMIIEpaType 27°C. Haiigure
MaKCHMAaJIbHOE YUCJIO HEM3BECTHBIX BEITUIHH.

2. TlpeanoxxuTe KOHCTPYKIUIO IPUOOpa I N3MEpEeHUs: 00beMa BO3yXa, MOCTYIAIOMIETO B JIETKHE
(cmupomertpa).

3. OmnenuTte pasMeps! qupmxadss, Mmacca kotoporo pasaa 100 T.

4. [1pubau3uTenbHO NOICUUTAWTE COOCTBEHHBIN BEC Y OTHS?

5. Oror MOoMeHT, kKorma Bcsi BceneHHas Oblta ckara B OJHOM TOYKE, OCTAeTCSA I (PU3UKOB
3araJkoil - MOTOMY, 4YTO OH MpEeArojaraeT CoYeTaHWe B3aUMOMCKIIOYAIOUIUX YCIOBUH,
Hanpumep, 0ECKOHEYHOM MIIOTHOCTH U OECKOHEUHOM TeMieparypsl. Tak i 310?

6. Eciiu mpopbITh KaHall 4yepe3 LIEHTP 3eMiIM, TO KakoBa OyJeT IUIOTHOCTh BO3JyXa B LEHTpE
3emn?

7. OueHnTh, Kakas 4YacTh aTMOC(HEPHOTO KHCIOpPOoJa 3eMJIM HM3PACXOIyeTCsl NMPU CKUTAHUH 2
MWIJTHAPIOB TOHH yruist (9Ta nudpa 61m3ka K MUPOBOM JOOBIYE YISl 3a TOM).

8. Ilpu B3pBIBE aTOMHOM OOMOBI, conepskameld 1 Kr MIyToOHUs, MOTy4aeTcss OHa PaJUMOaKTHBHAS
yacTHlla Ha Kax[bpli aToMm miuyroHus. [Ipeamonaras, 4ro BeTpbl paBHOMEPHO NEPEMEUINBAIOT
3TH YaCTHUIBI BO BCeil aTMocdepe, MocCUnTaiTe YUCIO0 paJoaKTUBHBIX YaCTHUIl, OMAIAI0UIUX B
06bem 1 M° BO3/lyXa y MOBEpXHOCTH 3eMiin. Paguyc 3emiiu puHSTH paBHbIM 6 10° M, atomHas
Macca rmrytonust 0,242 Kr/Mob.

9. ToHHy 30JI0Ta B3BECHWJIM C XOPOIIEW TOYHOCTHIO CHayaja 3UMOIl Ha MOpO3e, a MOTOM IpHU
UIONBCKOM kape. OLeHuTe, BO CKOJBKO pa3 pa3olUINCh MOKa3zaHUs BecoB. DDPEKT TermIoBOro
paciupeHus 30j0Ta Maj. 30J0TO IPUMEPHO B JBAJLATh pa3 Tskelee BOJbL. ATMochepHoe
JaBJICHHUE IPUHSITH OJMHAKOBBIM.

Ymo kacaemcs 6euduHbl 0a81eHUs, Mo yice nymem no8epXHOCMHO20 UCCAe008a-
HUSL MOJICHO 00 U3BECHOL CIENeHU B8bISCHUMb, O KAKUX 0OCMOsmMenabCme OHO
3a8ucum u Kakog 00axceH Obimb Xapaxkmep 3mou 3a8UCUMOCTIU.
; | = Knaysuyc
Ypox 14. INPUMEHEHME YPABHEHUSA COCTOSIHUA

UAEAJIBHOTI'O I'A3A K U30ITPOLECCAM

IHouemy Jiomaercs NMONMKOPH?

LEJIb VPOKA: llpuMeHUTh YypaBHEHUE COCTOSIHUSI MACAJIbHOTO Ta3a K

M30IPOIIeCcCaM | MOTYUYUTh elie TpU (GOPMYIIbl — CIEICTBUS (Ta30BbIE 3aKOHBI).
TUII YPOKA: xoMOMHUPOBAaHHBIN.
OBOPY][OBAHHUE: npubop ayisi u3yyeHusl Ta30BbIX 3aKOHOB, COCYJl C ropsiueil u

C

OCYJl C XOJOJHOM BOJIOM, TEPMOMETP JIEKTPUUECKUM.
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TLJIAH YPOKA: Vo pV

1. BcrynurenbHas yacTh T ik
2. Ompoc , : ~
3. OOsbscHeHHe :
4. 3akperuieHue poVo = pV % = IK % = %
5. 3amanne Ha TOM - Nl
Il. Onpoc @ynoamenmanvuoiii: 1. @opmynbl — CIEACTBUS MOJEKYJISIPHO —

KMHETUYECKOU TEOpUHU ra3oB. 2. YpaBHEHHE COCTOSIHUS UCANIbHOIO ra3a.

3aoauu:

1. B cocyne Haxoautcs cMech 10 r yrinekucnoro raza u 15 r azora. HaiiTu miioTHOCTS
5TO# cMecH mpu Temmeparype 27°C u gasnennn 1,5-10° ITa.

2. OueHure Maccy BO3[yXa, BBIXOJSILIErO M3 IIEJeH OTalJMBAa€MOIo MOMEIICHUS
o6bemMoM 50 M IpU MOBBIIIEHUH TemmepaTtypel oT 0 1o 20°C u HOPMAaJIbBHOM
aTMOC(EepHOM JIaBJICHUH.

3. Ha ckonbpko rpaaycoB Halo HarpeTh BO3AYX BHYTPU BO3IYIIHOTO IIapa, 4TOOBI
map B3ieten? Juamerp mapa 10 M, macca ero ob6onouku 10 kr. ATMochepHoe

nasieHue 760 MM pT. CT., TeMIieparypa okpysxaroiiero Bo3ayxa 27°C.

Bo3aymabie mapel 00BIYHO NIE€7AI0T U3 HEPACTSHKUMBIX MaTepualioB. B pesynbrare cam mmap He
MOXET CHJIBHO PACHIUPATHCA. Pacmnpﬂ}omm‘/im ra3 BBIXOJHUT 4Y€PE€3 OTBEPCTHUC B HI/I)KHGI\/II qacTu,
MTOCKOJIBKY €My OOJIbIlIe HEeKy/a JIeBaThCs. B pe3ynbraTe BHYTPH IIapa OCTaeTCs MEHBIIE Tasa, |,
CJIEJIOBATENILHO, IIap MEHBIIE BECUT. MEHbIIe Macca TeJla — W BBITAIKHBAIOIIAS CHIIa ApXHMea
npeobagaeT Ha/l CUIION TSHKECTH U TTOTHUMAET II1ap B rojryboe Hebo.

Dopmyny nanucan - npedckazai oyoyuee!
Bonpocwi:

1. MoxHO 75U WU3MEPUTh IUIOTHOCTh BO3[yXa, B3BEIIMBas MSITKUH BO31Y-
XOHEIMPOHHUIIAEMBbIA MEIIOK CHadayla MycTOM (CKaThblil), a TOTOM HAMOJHEHHBIN
Bo3nyxoM? OOBeM MeIIKa B HAMOJIHEHHOM COCTOSHHHM HW3BECTCH (OmbIT
Apucrotes).

2. Tlouemy B cnpaBOYHHKaxX MO (PU3MKE MIOTHOCTU Ta30B €CIU U YKa3bIBAIOT, TO
TOJIBKO TIPU OTIPEJICTICHHON TEMIIEPAType U AaBICHUU?

3. Tlouemy yriaekuciblil ra3 CKaruIMBaeTCs BHU3Y MTOMEIICHUS ?

4. Beicokas TemiiepaTypa Bo3[yxa AENaeT CAMOJIEThI CIMIIKOM TsKenbiMu. Kak 310
MMOHUMATh?

5. IloueMy BEpOSITHOCTh BO3HUKHOBEHHS 3aMOPO3KOB B JOJIMHE BBIIIE, YEM Ha
BO3BBIILIEHHOCTH ?

6. Ilouyemy MBUIBHBIE TTy3BIPY HA MOPO3€ B3JIETAIOT BBEPX?

/. Ha gue cocyna ¢ ra3om JIEKHUT TE€JO, IJIOTHOCTh KOTOPOTro OOJIbIIE MIOTHOCTH
raza. MoKHO J11, OBBIIIAsl 1aBJICHUE Ta3a, 3aCTaBUTh TEJIO MOJHITHCSA BBEPX?

8. Ilouemy naBneHHWE raza YBETWYMBACTCS MPH CKATAA W YMCHBINACTCS TPHU
pacmpeHun?

9. Ecim Ta3 HaxomuTcs B COCyAe, TO TMOYEeMy HE NPUHUMAIOT BO BHUMAaHHUE

JaBJICHUC ra3a, CO30aHHOC €TI0 BecoM?
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10. [louemy Oonee TEmiIasi MOBEPXHOCTHb KpbLIa YMEHBIIAET €r0 COMPOTHUBICHUE

BO3JlyXY U NOBBIIIAET 3P (HEKTUBHOCTH MOJIETA?

11. Ecnu nBa cocy/a 3al0JHUTh OJUHAKOBBIM KOJIMYECTBOM MOJIEKYJ PAa3HBIX ra3os.,
TO JIaBJICHUE B 3TUX cOCyAax OyaeT OJIMHAKOBBIM. Tak 1 3T0?

12. Kakoii ux ra3oB Npu JaHHBIX YCIOBUSAX UMEET HAUMEHBUIYIO INIOTHOCTh?

13. Kak 3aBHCHT MOJbEMHAs CHUJla a’pocTaTta OT TEMIEPaTyphl, MPU KOTOPOH
IIPOU3BOJUTCS OBEM?

14. JInsa xaxxqoil TeMiiepaTypbl ropsyero raza B BO3YIIHOM IlIape CYIIECTBYET CBOS
BBICOTA M0JIETa, HA KOTOPOHl OH 3aBucaeT. [louemy?

15. Korna rupst Becut 00sbllie — 3MMOW WJIH JIETOM?

16. Kakue cuiibl coBepiiatoT paboTy Mpu nogabemMe adpocrara?

17. MbibHBIE TY3BIpW, 3alOJHEHHBIE TeIUEeM, IUIaBaloT B Bo3Ayxe. Ubs Macca
0oJbI1Ie: 000JIOUKH MY3bIPS WU TE€NUsl BHYTPU 000JI0UKHU?

18. OTkpbITUIi CcOCYyl € YIVIGKMCIBIM Ta30M ypaBHOBeCHWJIM Ha Becax. Yepes

HEKOTOpOE BpEeMs paBHOBECHE BECOB HapyuImiock. [Touemy?
I11. ITocnenoBaTenbHOCTH BBIBO/Ia YPABHEHUSI COCTOSIHUS UJ1€aJIbHOTO rasa:
2 = 3 m V. \Y%
p=-nE, —» E =-KkT—> p=nkT — pV/=—RT Pty Palz
3 2 M, T, T,
[IpumeHeHne ypaBHEHHsI COCTOSIHUS MICAIBHOIO Ta3a K H30mpoumeccam —

npoueccaM, NPOTeKAIIIHAM MPH OJHOM HEM3MEHHOM MapaMeTpe ra3a.

Ocnoenvie| Heooxoou- .
T'azoewti
H3zonpouyecc ocooen- Mble sdKom I'pagux Ilpuuuna
Hocmu ycnoeusn
p A T,>T,
H3zomepmuueckoe | \V — ysen. V= nocm;
P Y T=nocm. |P B . p~n~1NV
pacuiupenue p - ymens. m = nocm. . 2
™1
Oo—— >V
Va T
H3zo6apnoe vV _ . B
Hazpesanue I’ yeer. p=nocm. |T rocit, 1 > p = nocn.
P V —ysen. ' P2~ p1 V~T
(pacuiupenue) m = nocm. I,’
0o 2 > T
p — =0«
n = nocm.
H3oxopnoe T — ymenn. V = nocm TB = nocm, T
oxnaxcoenue p — ymens. ' V2> Vi P
m = nocm oL g

I'a30BbIi 3aK0H - 3aBUCHMOCTBb MEKAY ABYMSI IapaMeTPaAMHU ra3a p¥ HEM3MEeHHOM TpPeTbeM.
3anosHeHHe TaOJIMIBl COBMECTHO C ydJallUMHCS Ha jgocke. OmnpezeneHue razoBoro 3aKOHa U €ro
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ONBITHOE IMOJATBEP)KJIEHUE C IOMOILBIO JIEMOHCTPALMOHHOTO 00OpynoBaHus. POpMYJIHPOBKH
ra3oBbiX 3aKOHOB (3a1mcaTb B TeTpam;).
3akon boitasi-Mapuorra: Jliisi AaHHOM Macchl rasa npd  NOCTOSIHHOM

TeMIlepaType MpOU3Be/JeHHE [JAaBJeHHUS HAa 00beM ra3a ecThb BeJUYHHA
nocrosinuasn (P. boitiib, 1662 r; 3. Mapuort, 1677 1).

[TocTostHCTBO TeMIepaTyphl Tela YeJI0BEKa HOCUT Ha3BaHUE H30TEPMHUSL.

... mom dice 8030YX, 008€0eHHbIU 00 YPOBHSA NIIOMHOCMU NPUMEPHO 8080€ DOIbLULESO,

yem pambvle, NOIyUAem Ynpyeocms 8080e OOIbULYIO, YeM NEPBOHAUATbHAS.

Pobepm Botuinw

Pobept Boitnb - anrnmiickuii Gpu3uk, oauH U3 yupeautesnei JIOHTZ0HCKOro KOpoJIeBCKOTO 00IIeCTBa.
Korna mbl gpimmm, pedpa moIHUMAIOTCS, U AradparMa COKpamaeTcs, yBeIMIuBast 00beM JISTKHX H
yMEHbIIas JaBJI€HUE, TaK YTO BO3AyX IOCTyNaeT B JeTkue. B HEekoTOpoMm cmbicie 3akoH boiis
MOIZIEP>)KUBAET HAITY JKU3Hb NIPU KaXKJIOM HAIlleM B370Xe.

3akon I'eit-JIroccaka: [l naHHOW Macchl ra3a npu NOCTOSSHHOM [aBJICHHMH
OTHOIIIEHNE 00beMa ra3a K ero TeMmnepartype ecTh BeJuuuHa nmocrossnHas (1802

r). JINHNY HEM3MEHHOTO JIaBJICHHS Ha TIOTOTHON KapTe Ha3bIBAKOTCS M300apaMH.

3aKoH BIIOJIHE HEIJIOXO OIMHUCBIBAET MPOIIECcC «IOAHATUS» TecTa. [IpeBpaleHre Boibl B ra3 BHYTpU
CTUMYJHPYET «pa30yxaHue» CTEHOK U3 Tecta. Ho CTOUT TObKO YyTh-uyTh OIYCTUTH TEMIIEPATypy,
Kak Mpo¢uUTpOJIb MTHOBEHHO CclyBaeTcs!

3axkon Ilapas: [lns 1aHHOM Macchl ra3a Npu NOCTOSIHHOM 00beMe OTHOILIeHHe

JaBJIEHUS ra3a K ero remieparype ectb BeJinunHa nocrossnuas (1787 r).

V. 3aoauu:

1. Cocyn obobemoM 12 11, comepskaliuii ra3 MpU JaBjieHUH 4 aTM, COEIUHSIOT C
JIPYTHM COCYIOM 00BEMOM 3 JI, U3 KOTOPOTO MOJHOCTBIO OTKa4yaH Bo3ayX. Haitu
KOHEUYHOE 3HaueHue AapieHus. [Iponecc n30TepMUUeCcKuil.

2. B munuaape nox mopirHeM n3obapHo oxiaxkaarotr 10 i raza ot 323 K go 273 K.
KakoB 00beM oxiak1eHHOTO raza?

3. ITpu u3menenunu temiepatypsl raza ot 286 K no 326 K naBineHue noBeICHUIOCH Ha
40 xITa. HaiiTn nepBoHavalibHOE JaBiieHUE rasza. [Iporecc n30X0opHBIil.

4. B GaioHe Haxommics ra3 npu armocheproM gasinernnn 10° Ila u Temmeparype
10°C. Tlpu OTKpHITOM BEHTHWJIE OAJIOH HArpeiu, a 3aTeM BEHTWIb 3aKPbUIA U
OaJIJIOH OCTYJIUIIU 10 HAYaJIbHOW TemmepaTypsl. [laBieHue ra3a B OaJIOHE MOCIe
sToro crajio paBHo 0,7 atM. Ha ckoabKo rpajycoB Harpeiau 0amioH?

5. B OTKpBITOM BEpTHKAJIbHOM LWIMHAPE C IUJIOMIAJbI0 CEYEHHUS S MOJ] MAaCCUBHBIM
MOPIIHEM  HAXOJIWUTCS  WAEaJIbHbIM Ta3 moj JaBieHueMm p. Lunuaap
MEePEBOPAYMBAIOT BBEPX JHOM, MPU ITOM MOPIIECHb OMYCKAETCA TaK, YTO 00BEM
ra3a yBeJIM4YMBaeTCs BABoe. HailTm aTtmocdepHOe naBiIeHHWE W MacCCy IOPIIIHS.
Temneparypa raza B UHJIMHJPE HE U3MEHAETCS, TPEHUEM MTPEHEOPEYb.

6. 32 CyTKM BHYTPH KOCMHUYECKOTO Kopabist oobemom 100 M TeMreparypa BO31yxXa
noseiciiiack ¢ 10°C go 15°C, a maBneHnue Bo3pocio ot 755 MM pT. cT. 40 760 Mm.
pT. cT. Kakast Macca Bo3ayxa Oblia moTepsiHa 3a CyTKu? Orser: 1,4 r.
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Bonpocwi:

1.
2.

10.

11.

12.

13.

14.

15.

[Toyemy TecTo MogHUMAETCS, KOTAa B HETO KIAAYT IPOXIKH?

[louemy BHyTpu Tmeun o0OOBbEM TY3bIPHKOB YIJIEKHUCIOrO0 Ta3a B xyebe
YBEIIMYUBACTCS ?

Ecnu noctaTth u3 MOpO3WIBHUKA XOJOAMIbHUKA OXJIAXKACHHYIO MMYCTYIO0 OYTBUIKY
U, Iep’kKa €€ B pyKax, OMYCTUTb TOPJBIIIKOM B BOAY, TO U3 HEE HEKOTOPOE BpeMsi
OyZyT BBIXOJIUTH My3bIpbKU Bo3yXa. [louemy?

[loyuemy He ynmaercsi HAMOJHUTHh OYTHUIKY KHUIKOCTHIO, €CJIM BOPOHKA IUIOTHO
nprXaTa K CTEHKE TOPJIBIIIKA Oy THIIKH?

OcBeTuTenbpHasl JTaMIIOYKa UMEET TOHKOCTEHHBINM HEMPOYHBIA OaJJIOH W 3aroi-
HSIETCSI MHEPTHBIM ra3oM. M3 kakux cooOpakeHuil BEIOMpaeTcs AaBieHue raza?
He nmpowusomnina nu yreuka rasa u3 cocyzaa, €CJIM MpPU MOBBIIIEHUH TeMIEPaTyphl
raza ot 2°C go 40°C naBnenue yBennuuiaoch ¢ 200 klIla go 220 kI1a?

[Touemy oObIYHAsI YEPHMITBHAS ABTOPYYKA B CAMOJIETE MAYKaeT TE€X, KTO B3sJI €€ C
coOoii B mozet?

B mumumaapudeckoM cocyae Toja MOpHIHeM HaxoauTcs ra3. [lopiieHb MOXKeT
nepemMenaTbes B cocyne 6e3 Tpenus. Ha nHe cocyna JIeKUT CTaabHOW IIapHK.
I'a3 marpeBaror. Kak u3mMeHUTCs B pe3ysbTaTe 3TOro 00bEM Tas3a, ero JaBJIeHUE U
JNEUCTBYIOIIAs HA IIAPUK apXUMEI0Ba cujia?

[Ipy M30XOpHOM YBEIMYEHUU TEMIEpaTyphbl JBYXaTOMHOrO rasa B 4 pasza ero
JaBjieHue BO3pocio B 6 pa3. Omnpenenure CTENEHb AUCCOLUAIMUA MOJIEKYI B
JTAHHOM TIpOIIeCcCe.

O0BbeM BO3IYIIHOTO ITy3bIpbKa YJBaWBaeTCs NPH IMOABEME CO JIHA O3epa Ha
noBepxHocTh. KakoBa rimyouHa o3epa?

[Touemy ymeHbIIaeTcss 00BEM BO3AYIIHOIO IIApHUKa, KOTOPHIM IOMECTHIIH B
XOJIOAUIBbHUK?

Mosket 11 00beM HeaTbHOTO ra3a YBeIMUUTCS BIBoe OT HarpeBanus Ha 1 K npu
IIOCTOSIHHOM JIaBJICHUH?

Nwmerotcst 00abpIIoN M MaJIeHbKUN MsY, JaBJICHUE BO3/lyXa B MA4aX OJIMHAKOBO.
Msuau mpuxuMaroT apyr K japyry. Kakyio dbopmy OyaeT MMeTh MOBEPXHOCTH
Msi4a B MECTE CONPUKOCHOBEHUSA?

[IInpokoe KOJEHO >XKUAKOCTHOTO MAaHOMETpAa UMEET BTPOE OOJIBIINM JUaMeTp,
yeM y3koe. K kakomy KoJIeHy cleayeT NPUCOSIWHHUTH TEIJIONPUEMHUK, s
0oJiee TOYHOTO U3MEPECHUS JABICHHS BO3IyXa B HEM?

CroHuxa morpyxaet XoOOT B BOAY, 3aKpbIBA€T pOT, a MOIIHBIC MBIIIIIBI
Ha €€ TPy B3JIbIMAIOTCS M PACIIUPSIOT TPYAHYIO KIETKY. 3auem?

JonoanurenbHass uHpopmanus. 3akoH boins-MapuoTra *XU3HEHHO BaKE€H JUIsl JAaBEPOB U
BOJ0J1a30B. MeHHO Omaronmaps 3TOMY OTKpBITHIO, coBepiieHHOMY Pobeprom boiinepom wu
HE3aBUCUMO OT HEro OTKPBITOMY emje pa3 IIMOHOM MapHOTTOM, >KHU3Hb JIIOOMTENen
riyOOKOBOJHOTO IJIaBaHus ceiuac B 6e3omacHoctu. Cryck Ha TriyOuHy 4epe3 Kaxjele 10 MeTpoB
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MOJIBEpraeT JaiiBepa N3MEHEHHUIO BHEIIHEro AaBieHus Ha 1 atmocdepy. B ero kxpoBu MHOTO a3ora,

BeIb B BO3ayxe ero okoiio 78 %. Ilpu morpyxeHWM W TOBBIIICHWH IABJICHUS a30T HAYUHAET

AKTUBHO BCAChIBaThCA B KpOBb. [Ipu pe3xkoMm noabéme naiiBepa Ha MOBEPXHOCTb IY3BIPbKH ras3a

HAYMHAIOT PE3BO YBEIMYUBATHCS B 00bEME, B pe3yibTaTe Yero KpPOBb 3aKHUIIAET BO BCEX COCYHaX,

Ja)kKe B CaMbIX MaJICHbKUX, YTO BEJET K pPa3pbIBy KJICTOUHBIX CTEHOK. BO3HHMKaeT IeKOMIIpeccHs

WIH KeCCOHHast 60se3Hb. J[Ist TOro, YTOOBI BEpHYTHCS Ha MOBEPXHOCTH OE30MACHO ISl KU3HU U

310pOBbsl, HEOOXOJMMO BBINOJIHATH IpaBWJIa IMOJbEMA HA IOBEPXHOCTh. Tak, Hampumep, eciu

BoJi0Ja3 pabotan Ha riayoune 100 meTpoB, MOAbEM Ha MHOBEPXHOCTh Oyner mpoxoiautb c¢ 10

OCTaHOBKAMHU, U B TPEX METpax OT MOBEPXHOCTU BOJbI BOJ0JIA3 JIOJDKEH IPOBECTU aX 2 daca.

Oomiee koaMuecTBO 4acoB aekommpeccun — 8. KecconHast 60J1€3Hp MOXKET BO3HUKATH M Y JIETINKOB

IIPU pe3KOM HabOpe BBICOTHI CAMOJIETOM IO TOW ke MPUUYUHE — PE3KOE U3MEHEHUE JAaBIICHUS.

JonmonnuresbHass uHpopManus (O0CMOTHYECKOe JaBjieHHe): PacTBOpeHHOE BeEnIecTBO

pacnpocTpaHsercs o BceMy 00beMy pacTBOPUTENS], TOJJOOHO TOMY, Kak ra3 paclpOoCTpaHsIETCs 10

IIyCTOMY MPOCTPAaHCTBY, 3aHMMasl BEChb OObEM U BBI3BIBACT CIELU(PHUUECKOE AABJIEHUE, KOTOPOE

YUEHBI Ha3Basl 0cMOTHYecKUM. OCMOTHYECKOE [aBJIEHHE paBHO [IAaBJICHHIO ra3a, KOTOpOe

Ha0II0AaI0Ch OB, €CJI Obl MBI YAQJIWIIU PaCTBOPUTENH, & PACTBOPEHHOE BEIIECTBO 3aMOTHUIIO OBl

TOT ke 00beM B BHjAe rasza. Takum oOpa3om, u3Mepsisi OCMOTHYeCKOe [aBjeHHe JAHHOIO

BellleCTBA B KAKOM-JIN00 pacTBOpHUTeJie, M 3HASl €r0 Maccy, MOKHO Y3HaTh IUIOTHOCTH 3TOI0

BelllecTBA B ra3000pa3HOM COCTOSIHUM M BHIYMCJIUTDH €ro MOJISIPHYIO Maccy.

[Ipumepsl ocMoca B mpupone: 1) HaOyxaHue CyHIEHBIX SITOJ B BOJE; 2) SBICHUE mypeopd

(ynpyroctu) OuMOTKaHH; 3) OCMOTHYECKOE SKCTparupoBaHHe (M3BIEUYEHHE) BOJBI U3 OHOKIIETOK

(4yBCTBO >KaXKIIbI TIOCIIE TIPUEMA CTIAJKOM MIIH COJIEHOM THUIIH); 4) YIPYrOoCTh OBOIIEH U IUIOI0B; 5)

npopactanue TpudoB CKBO3b achanbT; 6) paspymieHne GyHIaMEHTOB 3IaHUA KOPHSMU JICPEBHEB U

pacTeHui.

1. [Toyemy yTOIJIEHHUKH BCILIBIBAIOT?

2. IToueMy HeNB3s1 TUTh MOPCKYIO BOTY?

3. IMouemy BsHYT nBETHI 6€3 BOIbI? Kak MOXHO 3aMeUTUTh 3TOT Tpoiiecc?

4. Tlouyemy sIrofibl, OCBIMTAHHBIE caxapoM, ObICTPO BBIAETSIOT COK?

5. Ilouemy pazdyxaeT 11e/10(paHOBBIM MENIOYEK ¢ TTOBAPEHHOM COJIbIO, TTOMEIICHHBIN B KaCTPIOJIIO
¢ Bojoit? (Ilnenka oT KypuHOTO siflla 3aNOJTHSAETCS] KOHLIEHTPUPOBAHHBIM PACTBOPOM caxapa U
MOMEIIaeTCs B BOAY.)

v § 14. Ymp. 3, Ne 1,3.

. Uro Oynert, ecnu AaBiieHue raza OyJaeT npsiMo MPONOPIUOHATIBLHO 3aHUMAaeMOMY UM 00beMy?

2. N3roTtoBbTe (NMpEeAnoKuTe KOHCTPYKIUIO) MPHOOpP AN HU3MEPEHUs OCMOTUYECKOTO IaBJICHUS
(ocmomeTtp).

3. HlaBnenue Bo3ayxa B ImmHax «XKurymei» mnpumepHo 2 atm. Ecnu aBTOMOOMIB efierT,
TeMIieparypa B KoJiécax moBbIIIaeTcs (3a cu€T cui TpeHus). Eciu TemnepaTtypa Bo3ayxa BHYTpU
cHauana paBHsutack 20°C, a 3arem (IIpu OBMKEHUU TO Tpacce) Bozpocna 1o 50°C, naBieHue
BHYTPH KOJIEC IOJDKHO BO3PACTHU, CTANO OBITh, JOJDKHA U3MEHUTHCS U MJIOUIAAb OMOPHI KAXKI0TO
KoJiéca o nopory. Bo ckonbko paz?

. Uccnenyiite 3aBUCUMOCTH N30BITOYHOTO JaBJICHUS B BO3AYIIHOM IIIAPUKE OT €ro JUaMeTpa.

. CrakaHuuKk C HEOONBIIMM OTBEPCTHEM B [HE, COJAEPXKAIIUN COJICHYI0 BOJY, YaCTHYHO
MOTPY3UIIM B IIMPOKUN coCyld ¢ TpecHOH Bomod. OOBSICHHUTE MeXaHH3M HabI0JaeMoro
MEePUOJUYECKOTO Tpollecca, W HUCCIEeAyWTe 3aBHCHUMOCTh €ro Tmepuofa OT PpPa3lUuYHbIX
napaMeTpoB (COJNICHBIN OCIMILIATOP). [[71sl HATNIATHOCTH CONIEHYIO BOJTY CIEAYET MOJAKPACUTb.

MHnozoe meepoo 00aHCHO OblmMb YCMAHOBIEHO Npeltcoe.
Heoicenu cmoorcewb nocmuusb mol npasuibHO CYWHOCMb Npeomemd,
Haoo k nemy nooxooums u oxonbHOU, U ONUHHOU OOPO2OI.
Jlykpeyuit Kap
ZWK PEIIEHME 3AJTAY

Kakue n3onpouneccbl NponcxXoasiT NPH BblNedke xJjeda?
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L[EJIb YPOKA: TlpogomxaTe (GOpMHUPOBATh y YYAIIMXCS HABBIKM PEIIECHUS 3a/ad.

[Toka3aTh NpakTUUECKYI0 3HAYMMOCTh Ta30BbIX 3aKOHOB.
TUII YPOKA: pemienue 3a1a4.

OBbOPYJ/I[OBAHHE: MUKPOKAIBKYJIATOP.

1IJIAH YPOKA:

BcerynurensHas yacTb
Ormpoc

Pemenue 3agag !
4. 3apanue Ha I0M

L

Il. Onpoc ghynoamenmanvuouii:

1.

N3orepmuueckoe cxxkarue. 2. M3o0apHoe oxnaxaenue. 3. M30xopHoe HarpeBaHue.

3aoauu:

1.

. OTKpBITas CTEKIsIHHAS TPYOKa MOrpyKeHa B PTYTh Tak, YTO HaJl H l

BepTukanbHbI UIMHADP, OTKPBITBIM CBEPXY, MEPEKPHIT MACCUBHBIM IOPIIHEM,
KOTOpPBI HaXxOJWTCS B paBHOBecHHM Ha BbicoTe 1,5 M ot gHa. Korma nwmnuHap
NEPEBEPHYJIM BBEPX AHOM, PAacCTOSHHME OT MOpUIHA A0 AHA ctasio 3 M. Kakum
OyZeT 3TO pacCTOSHUE, €CIM IWIMHIAP IMOJOXKUTh FOPU3OHTaIbHO. TpeHus Her,
TEMIIepaTypa HEU3MEHHA.

. Temneparypy Bomopona ¢ HavyanbHbiM gaBieHueM 400 klla wu3oxopHO

yBenuuuBaroT oT 200 K mo 10000 K, mpu 3TOM MOJIEKYJIBI raza NpakTUYECKH
MOJIHOCTBIO pacmlaiaroTcs Ha aToMbl. Kakum cTaHeT naBneHue?

. bannoH ¢ renuem A1 BO3AYHIHBIX IMAPUKOB UMCECT 0o0beM V = 10 1 1 mo3BoysieT

HAJyTh, KaK MUITYT Mpou3Boautenu, N = 50 JaTeKCHBIX (PE3MHOBBIX) MIAPUKOB
muamerpomM d = 20 cm. Ompenenute napieHwe B Oamwione. CuuraiiTe, 4TOo B
IapuiKe JaBjieHre 6J13Ko K atMocdepHomy po = 100 kI]a.

. B mpsAAMOyTOJIBHOM COCyJZi€ C THOM B BHJI€ KBaJpaTa CO CTOPOHOU 5 CM HaXOJUTCA

HekoTopasi macca raza npu temmeparype 300 K u paBnenuun 150 klIla. Cocyn

3aKpBIT KPBIIKOKW Maccoi 20 Kr, KOTopasi TEpMETUYHO MPUKUMAETCS K CTEHKaM

cocya IoJ JCUCTBUEM CHIIBI TSKECTH. J[0 KakOl TeMnepaTypbl P,

HAJ0 HArpeTh Tra3 B COCyJe, 4TOOBl OH Hadadl BBIXOIHUTH,

MPUOTKPHIB KPHIMIKY. ATMOC(hEpHOE J1aBlIeHIEe HOPMATHHOE. o ’_H IO‘ZSM
X

pPTYThIO BbICTymaer koHern, mnuHoii h = 50 cm. TpybOky

3aKphIBAlOT W morpyxatot eme Ha Ah = 25 cm. Ecnu atMocdepHoe naBieHue

HOpMaJIbHOE, TO KaKOBa JJIMHA CTOJIOMKA BO3/yXa B TPYOKe.

UYmobwvl no3namo cyms, mepy u C6:3b A61eHUl, HA00 No2acums  cebe CyemHocno.
THugazcop

Bonpocwi:

1. Ilpu mepexone ompeneseHHOW MacChl ra3a U3 OJHOTO COCTOSIHUSI B APYro€ €ro

JTaBJICHHE yMEHBIIAETCs, a TeMmIepaTypa yBeauuduBaeTcs. Kak mpu 3ToM
MEHSETCS €ro 00beM?
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10.

11.

12.

13.

14.

15.

Ilouemy ra30BBIE 3aKOHBI CHPABEMJIMBBI JUISI BCEX pa3pEeKEHHBIX TIa30B,
HE3aBUCHMO OT UX XMMHUYECKOIr0 cocTasa’?

N300pasute rpaduk H30TEPMUUYECKOrO IMpouecca g HUACAIbHOIO Tasa.
N3BecTHO, uyTO nipu Aanenuu 0,2 MIla on 3aHuMaet 06beMm 3 1.

Yem oTnuyaercs Mpolecc M30TEePMUYECKOr0 PaCHIMPEHUs raza oT u300apHOro
HarpeBaHMs ra3a U 4To MEX]ly HUMH 00IIero?

[louemy mnycTroil OyMaXHBIH MEIIOK, HAAYThII BO3IYXOM, C TPECKOM
pa3phIBaeTCs, €ClId YAApUTh €ro pyKou uiau 000 4to-nudo TBeproe?

Kak ¢ nmomompo HUIMHAPUYECKONH MEH3YpKH aKBAJIAHTUCT MOYKET ONPENEIIUTH
rIyouHy o3epa?

JIns npupaHus KECTKOCTH IIAPUKY OT HACTOJBHOIO TEHHHUCA €r0 3alOJIHSIOT
BO31yxoM. He nydiiie i ero 3anonaHsATh reauem?

Ecnu 3akpbITh pyKOW HOC M POT, TO HEBO3MOXKHO YBEJIMYUTH O00BEM TPYAHOU
kietku? [louemy?

Ecnu oTKpbITh OYTBUIKY C Ta3UPOBAHHOM BOAOMW, TO IMY3bIPHKU YTJIEKUCIOTO ra3a
HAYMHAIOT MHTEHCUBHO BBIXOAUTh Ha MOBEpXHOCTh. OOBACHUTE HUX
IPOUCXOXKICHUE.

B kxakom ciyuae - 3uMOH WJIM JIETOM - HaKauMBalOT IIHMHBI aBTOMOOWIEH [0
0oJbIIEro AaBiIeHUs?

[louemy st ryOuHBI OoOnblIE JBYX METPOB TPEOYIOTCS JIbIXaTelIbHbIE
anmnapaThl, HOJAIOUINE B JIETKUE BO3AYX C U30BITOYHBIM /1aBJICHUEM.

[lepen Bamu msiTh 3akoHOB: p = N K T; pV ZMiRT ; piV1 = paVo, T = nocm.;

B

V o
%:%, V = nocm.; T—1=T—2, p = nocm. Kakoit U3 3TUX 3aKOHOB HEOOXOJIUMO
1 2 1 2

NPUMEHSTH I OObSICHEHUS JAHHOTO SBJICHUS?

e "HanyBaHue" MIEK;

® [IpHUCaChIBaHHE MEAUIIMHCKON OAHKHU K TETy YEIOBEKa;

e "BpicTpen" OAHKHU COJICHBIX OTYPIOB;

® TPECK JPOB B TOPSAIIECH IT€UH;

® pa3ayBaHUE BO3YIIHOTO IIapUKa BOJM3W HATPETOH Meuu;

e yBeJIMYEHHUE 00bEMa My3bIpbKa MIPH €ro MOJbEME CO JHA BOAOEMA.

Bo ck0nbpKO pa3 U3MEHUTCA pacxo]l BO3yXa aKBAJIAHTUCTA MIPU MOTPYKEHUH Ha
riyoury 10 M 1o CpaBHEHHIO C pacxo/ioM y oBepxHocTH? Temmepatypy
CUUTaTh HEU3MEHHOM.

UToOBI SMI10 HE JIOMHYJIO MPHU BaPKE, OMBITHBIE XO3SHUKH TTPOKATBIBAIOT CKOPIYITY
C TyHOro KoHIa. 3ayem?

[loyuemy HeOomnblas TpeniMHa B OaJsIOHE JaMIlbl HaKalWBaHUS MPUBOIUT K
B3PBIBY JIAaMIIbl BO BpeMsi pabOThI?
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1. 3a0auu:

1.

3a CKOJIBKO XOJI0B MOPIIHEBOI0 Hacoca ¢ padboyuM 00beMoM Vo MOKHO MOBBICUTH
JaBJI€HUE C aTMOC(PEPHOro py A0 p B COCYAE, BMECTUMOCTh KOTOporo V?
HarpeBanuem raza npeneOpeysb.

. Bo ¢nspxke emkxocthio 0,5 1 Haxoautces 0,3 1 Boabl. TypuCT NMbET U3 HEE BOAY,

IUIOTHO MPUKaB I'yObl K TOPJBIIIKY TaK, YTO BO (ISKKY HE MONAJAeT HapyKHBIH
BO31yX. CKOJBKO BOJABI YJIACTCS BBIIUTH TYPUCTY, €CIM OH MOXKET IOHHU3UTH

JaBJIEHUsI OcTaBiIerocs Bozayxa Bo ¢uisnkke 10 80 klla? AtmocdepHoe naBieHue
100 kI1a.

. ToHkass BepTHKajgbHas TpyOka anuHod 50 cM 3amasiHa ¢ BEpXHEro KOHIA, a

HWDKHEM KOHIIOM KacaeTcs MOBEPXHOCTH PTYTH IUIOTHOCTBIO 13600 kr/m°. Bo
CKOJIbKO pa3 HYXKHO HM3MEHUTb TeMIIepaTypy BO3ayXa B TpyOke, uyTOObI PTYTh
NOJIHsAJIach B Hel Ha BbicoTy 25 cM? HavanbHoe naBiieHHe BO3JyXa B TpyOke
PaBHO JJABIICHHIO OKPYKAIOLIEro Bo3ayxa po = 10° Ia.

. 3anonHeHHbI TazoM noj AaBieHueM 0,1 aTM TepMETHYHBIN IUIUHAPUYECKUN

COCyZl Pa3felieH IOoIojaM TOHKHMM MOopiiHeM Maccodl 5 kr. Cocyn MOJO0XHIA
FOPHM30HTANEHO HA TEIEXKKY, M OHA HAyama JBIDKCHHE ¢ yckopenmeM 1 m/c’. Ha
KaKOo€ pacCTOsIHUE CMECTUIICS ITpu 3TOM nopuieHs? JmmHa cocyna 0,8 M, mromanb
MOIIEPEYHOro cedeHus mopurss 10 cv?,

. Hununnpuyeckoe Beapo maccort 1 kr umeer ooveM 10 1 u Beicoty 40 cMm. Ero

IOorpyKar0oT BBEpX THOM B BOAY B BCPTHKAJIBHOM IIOJOKCHHH OO TCX IIOpP, ITOKaA
OAHO BCIpa HC OKa3bIBACTCSA BPOBCHL C ITIOBCPXHOCTBHIO BOILI. KaKYIO CUJIy HYXHO

IPWIOKHUTD K BEJPY, UTOOBI YACPKUBATH €T0 B ’TOM TIOJIOKEHUN?
C kako# riryOMHBI BeIpO BOOOIIE MepecTaHeT BCIUIbIBATH?

. B 3amasHHOW C OJHOTO KOHIIA JJWHHOM TOPU3OHTAIBHOM CTEKISTHHOM TpyOKe

[IOCTOSIHHOTO CEUYEHUs HAXOOUTCSA CTOJIOMK Bo3ayxa aiauHoM 30 cM, 3amepTslid
cTonOoukoMm ptytu. Eciu TpyOKy NHOCTaBUTH BEPTHKAIbHO OTBEPCTHEM BBEPX, TO
JUIMHA BO3YIIHOTO CTOJOMKa MOJA pTyThio OyneT paBHa 25 cMm. KakoBa mnnHa
prytHOTO cronouka? Atrmocheproe napnenue 750 mm pt. cT. Temneparypy Bo3ayxa
B TPyOKE CUMTATh MOCTOSIHHOM.

IV. Vop. 3, Ne 2, 4.

1.
2.

3.

3a CKOJIBKO X0/I0B BEJIOCUIIETHOTO HAcOCa MOXKHO HakadaTh (pyTOOIbHBIN MAY?

OneHuTe cuity, HEOOXOIUMYIO JJsl TOTO, 4TOOBI OTOPBATh OT CIIMHBI XOPOIIO MOCTaBJIEHHYIO
MEIULMHCKYIO OaHKY.

ITo razomnpoBoay ¢ IUIONIAJbI0 MOMEPEYHOIo CeueHHst S TeuéT raz ¢ MoJsipHoi Maccoir M mpu
JaBlIeHUH P U TemmepaType T. 3a mpoMexyTok BpeMeHM t mpoTekaeT Macca raza m. Kakosa
CKOPOCTB JIBWJKEHUS T'a3a B ra30npoBoe?

. Fa3, HaXOJAIIUICS B cocynce oobeMoM V IIpu OaBJICHUHA Py oTkaunBaroT IMMOPIIHEBBIM HACOCOM,

UMCIOIITUM paGoquO KaMCpy 00BEMOM Vo. Kakoe uucio XOJO0B IMOPHIHA HaIO0 CACIaThb, YTOOBI
AABJICHUC T'a3a B COCYAC MOHU3UIIOCH 10 3HAYCHUA P?

. BLIHCHHTC, MOKHO JIM C MOMOLIbIO IIIapa-30HAa AUAMCTPOM 1 M MNOAHATBCSA Ha IMOBCPXHOCTH

MOps co 1Ha MapHaHCKOW BIIAJUHBI.

56



Yenosek Mo100, K020a oH euje He 6OUMCs 0erams LynOCmu.
Ilemp Kanuya
... Meopus 24308 cO2NACYeMcs ¢ akxmamu 8 CmoJib MHO2UX OMHOULEHUSAX, YO e08a U
Mbl MOJCEM COMHEB8AMbCA, YMO 8 2a3ax 0ecnopsaO0oYHO Meyymcs HeKue CYWHOCMIU,
YUCTIO U paAzMepbl KOMOPLIX MOZYm Obimb NPUOIUZUMENbHO ONPeOeNeHbl.
JI. borbyman

— =
Ypox 16. g JJABOPATOPHAS PABOTA Ne 1:
"M3YUEHHUE U30IIPOLECCOB B I'A3AX™

I'opa3no Jerye HaiiTu ommoKy, 4eM HCTHHY!
LEJIb YPOKA: TloBropurh ¢ YydYeHMKAMH IUIAH BBINIOJHEHUsS J1abOpaTOPHON paGoThL.
DKCIEPUMEHTAIILHO YCTAHOBUTD CIPABEIMBOCTh TA30BBIX 3aKOHOB.
TUII YPOKA: naboparopnas pabora. e
OFOPY/IOBAHHE: wnabop naGoparopHblii [y WCCIENOBaHus & ¥ &
MPOLIECCOB B ra3ax, TEPMOMETP, COCYJL ¢ TOPAYEH BOJIOM, GapoMeTp. il

1IJIAH PABOTBI:

BcerynurensHas yacThb
Kpatkunii uHCTpYyKTa) G
Brimonaenue paboTs B e coure

IToaBeneHe HTOTOB % Affomm anonEl
3aganue Ha TOM

I1. TInan Bemonuenus pa6orsl (opopmenus): Hazsanue paGotel Llens pabots. OGopymoBaHue:
puOOp JUIs U3ydeHMsI Ta30BBIX 3aKOHOB, TEPMOMETP, COCYJ C TOPsUEH BOIOM.

Kpartkas Teopusi:

I. I[IpoBepka cpaBeymBoCcTH 3aKkoHa boins-Mapuorra.

agrowdE

No ompita | O6BEM BO3IyXa, V, MII Hasnenue Bo3ayxa, p + Ap | IIpoussenenue p-V
1 25+ 10
2 25+7
3 25+5
4 25=2
Il. [TpoBepka cripaBequBoCcTH 3akoHa I 'eii-JIroccaxka.
No onbiTa | JlaBnenue Bo3ayxa, p + Ap O06bem Bo3yXa, V, M1 Temnepartypa, T, K
1
2
I11. TIpoBepka cnpaBeaymBocTu 3aKkoHa Ilapis.
No ombiTa | O6BeM Bo3nyxa, V =25 Ma JaBnenue Bo3nyxa, p + Ap | Temnepatypa, T, K
1
2

I11. Bemonnenue pa6oTsl.
IV. CpaBuenue pesynbraros.

V. Yip. 13, Ne 12-13.

1. TlomecTuTe cBeuy B IIEHTpE TIYOOKON Tapelku M HalleWTe B TApENKy BOJbI. 3a)XTUTE CBEUY U
HaKpoiiTe ee mpo3padHbIM KolmakoM. [Ipoananusupyiite u 00bsacHUTE Tocaeayromue 3pHEeKThI.

2. C moMoIIp0 MIaCTUKOBOW OYTBUIKM U TepMOMETpa MPOBEPhTE CIPaBENIMBOCTh 3akoHa [ 'eii-
JIroccaka.

3. OuenuTte rayOMHY MOTPYKEHUS KallanaoTa, eclii 00beM ero Jierkux ymenbiwics B 100 pas.

Teopus, moti Opye, cepa.
Ho 3eneno eeunoe oepeso srcusnu.
I'eme
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L Ypok 17 4 I'PA®UKHU TEPMOJINHAMHNYECKHUX ITPOLHECCOB
Hoquy AbIIIATDH THMKEJIEE, KOorjaa )KapKO?

L[EJIb YPOKA: llponomxuth (HOpMHUPOBAHHE HAaBBIKOB peuieHus 3anad. Jlate

Ipe/cTaBlIeHrE O TpaduKax mporecca, B TOM YHUCIE U HUKINYECKOT0, B KOOPAMHATAX
P,V;P, TuV,T.
TUII YPOKA: peuienue 3a1a4.

P
OBbOPYJ[OBAHHUE: MUKPOKAIBKYJIATOP. 1 N3oxopa
1IJIAH YPOKA: E |/|306apa
1. BcrynurenbHas 4acTh
2. Ompoc 3oTepma
3. Pemenne 3amau
4. 3amaHue HA JOM ;
1. Onpoc ghpynoamenmanvuoui: I'a30BbI€ 3aKOHBL. 0 v
Bonpocwi:

1. Ilouemy my3bIpbKH ra3a, MOJHUMAIOIIMECS CO JTHA BOJOEMa Ha MOBEPXHOCTh, BCE
BpEMS IBHXKYTCSI C YCKOpPEHUEM ?

2. Ecnu nBepu B KBapTUPY JABOMHBIC, TO MOYEMY BHYTPEHHSS JBEPb OTKPBIBACTCS
3aMETHO TpyJHEee, 0COOCHHO €CJIU ATO JAeNaeilb ObICTPO?

3. HWneanbnbiii ra3 uzobapuHo Harpenu ¢ 10°C mo 100°C. Kak um3MmeHunace ero
IJIOTHOCTD?

4. Kakue 3aKII0ueHUs BbI MOXKETE CJieJaTh U3 TOro (akra, 4To BO3AyX KOMHATHOMU
TEMIIEpaTyphbl JOCTATOYHO XOPOIIO TMOJYHMHSETCS 3aKkoHy boins-Mapuorra B
WHTEpBaJIe JaBJICHU OT HECKOJIBKUX aTMOocdep /10 Majoit 1oau atMochepbl?

5. HMsBectHO, uT0o B maxty riayomHoit 100 kM u nuametpom 25 kM "cteder" Bes
3eMHasi atMocdepa. Kak o0BbsSCHUTB 3TOT aKT ¢ TOYKH 3PCHUS 4
U3BECTHBIX BaM I'a30BBIX 3aKOHOB? 2

6. Ilpu HarpeBaHmuM WHJCAJIBHOrO Ta3a OblIa  IOJydYeHA /'/

3aBUCUMOCTh JIABJICHHUS OT AaOCOJIOTHON TeMIepaTyphl,

n300pakeHHass Ha pUCyHKE. UTO NPOUCXOJMWIO BO BpeMs
HarpeBaHMs ras3a: ckaThe Wiu paciupesue?

7. B 3akpbITOM cOCyJle HAXOAUTCS UACaNbHBIN ra3. Kak npu oxiaxkaeHuu cocyja ¢
ra3oM HM3MEHATCS BEJIIMYUHBL: JIaBJIEHUWE TIa3a, €ro IUIOTHOCTb W BHYTPEHHSSA
sHeprus?

8. lBa GamnoHa ¢ razoM oobemamu V, u V, coeaununu tpyokoil. Kakoe naBnenue

YCTAHOBHUTCSI B COCYZE, €CIIM J0 COEAMHEHUSI OHO COOTBETCTBEHHO OBLIO PaBHO
p, u p,? Temneparypa raza He U3MEHWIACh. ['a3 CUUTATD UIEATBHBIM.

9. IloueMy Henp3s M3rOTOBUTH BO3AYIIHBIM IIAp, HAMOJHIEMBIA HAarpeTbiM
BO3/IyXOM, TMOJbEMHAs CHJIa KOTOPOrOo paBHsJIACh Obl MOJBEMHO K€ 00BbeMa,

HAMOJIHEHHOTO BOJIOPOJOM? P,
P = pogV (1-"=

T
= P, =p,gV(@1-=2
10. HarpeBaercs wnm oXJiaKgaeTcs UACATbHBIA Ta3, €Cld OH ] )P, = pogV( T)
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8
pacuupseTcs 10 3aKOHY p = Yok TZI€ 6 U N — HEKOTOPbIE NIOCTOSIHHBIE. i’

11. Ha pucyHke u300pakeH CTakaH, IUIaBalOIIMKA BBEPX HOM B COCYAE C BOJOM.
HOquy CTaKaH HAYMHACT MMOJHMUMATLCA BBCPX, €CJIM B HCT'O HArHeTaTb BO3HyX? —
Kakyto poiib ceirpai Bo3ayx? —

3aoauu:

1. [lunuHapruYeCcKU KOJIOKOJ JJIS TOABOJHBIX PabOT BBICOTOM 2 M OITyCKaeTcs
BBEpX JHOM ¢ OopTa KaTepa Ha JHO Bojoema riayouHoil 3 m. Haiinure tonmuny
BO3JIYIIIHOM MOAYIIKK, oOpa3zoBaBilelcs y "MOToNKA" KOJIOKOJAa K MOMEHTY €ro
KacaHus JIHa BojoeMa. Temneparypy cuutath noctossHHou. (Kecconnas 0one3Hsb).
Atmocdepnoe nasnenue 100 klla. Kak omyckatoT kKoiokoa Ha AHO?

2. B BepTUKaAJIBHO CTOSAIIEM LUJIMHIPUYECKOM COCYHE IOJ MACCHUBHBIM IOPIIHEM
HaxoauTcs ra3. Ilocie Toro kak Ha MOPIIEHb MOJOXKUIM TPy3, €ro o0beM MoJ
nopurHeM ymensiumiics B 1,5 paza. KakoB Oyner o0beM rasa, mocie Toro kak Ha
NOpIIEHb TOJIOKAT €Ile OJAMH Tako ke rpy3? HauanmpHblii o0bem raza Vy,
TEMIIEpaTypa OCTAECTCS MOCTOSHHOM.

3. TOHKOCTEHHBIN TepMETUYHBIN Ky0 Maccoil | Kr miiaBaeT Ha MOBEPXHOCTH BO/IBI.
JlnuHa peOpa kyOa paBHa 50 cMm. [lpu kakoM MUHMMaJIBLHOM JNaBJICHUU BO3IyXa
BHYTpPHU Ky0a OH HE YTOHET, IOJIy4uB NMPOOOMHY B 1HE? ATMOC(EpHOE aBiIeHUE
paBHoO 1 atm.

Hayka — cuna, komopas packpvieaem omuouieHus
gewell, UX  3aKOHbl U  63AUMOOELCBUSL.
Anexcanop Heanosuu I'epyen

1. 3a0auu:
1. Ha pucynke 2 um3o0paxkeH rpaduk mnporecca B koopauHatax P, V. M3o0pasure

AP AP AV
2K » 3 2 3 4 3
1 e Y 4 1 4 1 2
® > ® > ® >
0  Puc.2 v 0 Puc. 3 T 0  Puc. 4 T
rpadudaecku nporecc u koopauHatax P, T (Puc.3) u V, T (Puc.4).
ITapamerpbl
Yuacro P \Y T ITpouecc
1-2 YBEIL TOCT. YBEIL M30XOPHOE HarpeBaHue
2-3 MOCT. yBEIl. YBEII. n300apHOE pacIIUpEeHHe
3-4 YMEHBIIL. 1OCT. YMEHBIIL. M30X0PHOE OXJIAKICHHE
4 — TOCT. YMEHBII. | YMEHBIIL. n300apHOE OXJIAXKICHHE

2. Ha pucynke 5 m3oOpaxken rpaduk mporecca B KoopauHatax p, 1. U3oOpasute
rpauyecky mpolecc B KOOpAuHaTax p, V.
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p,10° ITa
AP v 2 3 20 .
4
3 1
2 10
/
7
4 .
1 5 R 0 /:’ T= I \\I R
i 0 1 2V,
0 Puc. 5 T Puc. 6 Puc. 7 .

3. Ha pucynke 6 nana auarpamMma IHMKJIa, COBEPIIAEMOI0 HACAIbHBIM Ta3oM, B
koopauHaTax V, T. M300pa3ute auarpammy 3TOro LUKIIA B KOOpJUHATAX p, V.

4. TloctpouTh TpauK LUKIWYECKOTO MpOolecca, MPOUCXOIAIIEIO € HUAeAIbHBIM
razoM B koopauHatax PT u PV. Macca raza nocrosinnas. Micxonusiii rpadguk 1ad B
koopauHatax VT: 1-2 — uzobapuueckoe HarpeBaHue, 2-3 — H30XOPUYECKOE
oXJIaXJieHue, 3-1 — u30TepMUYECcKOe CHKATHE.

5. paguk mpomecca, INpPOIIEANIETO € MOIEM HICAILHOIO Ta3a, NPEICTaBIsAeT coboil B
KoopauHatax p, V npsmyro auauio (Puc. 7). Kakoit Oyzmer temmeparypa rasza, Korja oH OyaeT
3anuMath ooseM 1 1?7 Kakum Oynet naBienue u o0beM raza mpu temmneparype 100 K?

Bonpocwi:
1. I'a3 mepemen u3 coctosHus 1 B coctosiHue 2. Macca ra3za ocraercs MOCTOSIHHOM

(Puc. 8). Kak u3menwmicst oobem raza?
2. Haueptute rpaduku n3mMeHeHuUs: TNIOTHOCTH HUJEATBHOTO Tra3a B 3aBUCHMOCTH OT
TEMIIEpPaTyphl IPU U300apHOM U U30XOPHOM IPOLIECCaX.
3.C razoM TpOU3BENEH  3aMKHYTHIN '
nporecc (muki). Macca rasa ocraercs
IIOCTOSIHHOM. B Kakou TOYKE

TeMIieparypa rasza Haunbosmsimas (Puc. 9)?

4. HauepTute rpaduk 3aBHCHUMOCTH () T
IUIOTHOCTH Ta3a OT JaBJICHUSA TpHU Puc. 8
HM30TEPMHUYECKOM ITPOIIECCe, €CIU Macca raza 0CTaeTcsl OCTOSTHHOM.

5. Ha V/T-muarpamme TmokKa3aHO, KakK U3MCHSJIUCh O0BEM W

TCMIICpATypa HCKOTOPOI'O IIOCTOAHHOT'O KOJIHMYCCTBA PA3pPCKCHHOI'O

rasza ImpH €ro nepexojie U3 HayaJabHOTO COCTOSIHUS 1 B cocTosiHue 4.

Kak u3ameHs1och 1aBiaeHHE Ta3a p Ha KKJIOM M3 TPEX y4acTKOB? 0 T
IV. Vop. 3, Ne 11.

1. Onenwnre, Ha Kakoe BpeMs XBaTUT aKBAJIAHTHCTY OallJIOHA CO C)KaThIM BO3AyXoM Ha riayouHe 40
M. HauansHoe naBneHue Bo3ayxa B 6amione 100 atm.

2. JIBa CTEKIISIHHBIX IlIapa pa3HOTro pajnyca COeIWHEHBl TOHKOH UTMHHOW CTEKISTHHOW TPYyOKOW U
HamoJIHeHbl Bo3nyxoM. [locpeanne TpyOKM HaXOAWUTCS Karisl PTyTH. MOXKHO JU C MOMOIIBIO
3TOTO MPUOOPA U3MEPUTH TEMIIEPATYPY OKPYKAIOIIETo BO3Iyxa?

3. OnumuTe BBIMBIIUICHHYIO CHTYallMi0 B (OpMe pacckasa, CoAepKaHHe KOTOPOro BO MHOTHX
Cllydasix HaxOJIWJIOCh Obl B MPOTHBOPEYUU C 3aKOHAMHU MOJICKYISIPHO-KMHETUYECKOW TEOpHH
rasos.
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Mano umems xopowiuii ym, 21aéHoe — Xopouio €20 RPUMEHAMb.
P. Jlexapm
> W18 | < MPAKTUYECKHUE MPUMEHEHMS
MOJIEKYJIIPHO - KHHETUYECKOM TEOPHUMU.
MCIIOJIb30BAHUE CBOMCTB I'A30B B TEXHUKE.
LEJIb VPOKA: Ha o0cHOBE MOJEKYIIPHO—KUHETUUECKUX MPEACTABICHUM

00BsACHUTH siBIeHUE IudPy3un, BA3KOCTH, TEIUIONPOBOJHOCTH. PacckazaTh 00
MCI0JIb30BAaHUU CBOICTB ra30B B TEXHHUKE.

TUII YPOKA: ypox - JIeKIHs.

OBOPY][OBAHUE: xpyrnas konb6a odbemMoM 2 — 3 J1 ¢ pe3uHOBOM MPOOKOI, uepes
KOTOPYIO MPOMYUIEHBI 2 CTEKJISIHHbIE TPYOKH, MAaIIMHHOE MACJI0, PE3UHOBBIE TPYOKH,
HAacoC py4HOM.
1IVIAH YPOKA:

BcerynurensHas yacTe
Jlexmus

3aKperuieHue

4. 3amanue Ha IOM

I1. Tlouemy nporecc aAnddy3un NPOUCXOAUTh CPABHUTEIBHO MEIJIEHHO, HE CMOTPS

W

Ha TO, YTO CKOPOCTh MOJIEKYJ] HU3MEPSIETCS COTHAMH METpPOB B cekyHay? 3amada o
"mpsiHOM Matpoce". OAuH U3 BO3MOXKHBIX NyTeH

maTpoca: F =S, +S,+..+S,,. “th
Torpa: r2: (81X+82X+...+SNX)2+(Sly+82y+...SNy)2 = -“JE“T“- E "T"i
(S5, +S2,)+ (S5, + %)+ (S5, + S5, = NI” IR
CymMma mapHBIX MpoM3BeNeHHH 2S1,Sp+2S1ySoyt... 54
npu O6onpmux N maet 0. [lonmokutenbHBIE MPOSKIUU (e S S R S N N >

OyayT BCTpE4arbCst CTOJNb K€ YacTo, 4YTO0 M

OTpHIIATEbHBIE.

r? =Sx’ +Sy; +SxZ +SyZ +...+ Sx +SyZ =NI? - popmyJia cirydyaitHOTro GJIyKIAHHUSI.
BpeMst Mexay IByMs MOCIIEAOBATSIBHBIMU MPOXOXKICHUSIME MEpPEeKpecTka (coyma-

| . t
PEHUSAMH) MAaTPOCOM 7 =—, a YUCJO coyaapeHuii 3a Bpems t paBao N =—. [Toatomy
19 T

r’=lv-t. |- IIMHA CBOOOIHOTO MPOGEra MOJIeKyJabl: 1 = (d -nuameTp MoneKyIbI).

1
V27d%n
Hpe,[[CTaBI/IM, qToO CHCHOI\/’I HCTH peH_II/IT CaMOCTOATCIBHO I[O6paTBC5{ OT A0OMa A0 Mara3smnHa, KOTOpBIﬁ
MOJTHOCTBIO OKpYXKaeT oM Ha paccrosHum 1 kM. JlmuHa mara paBra 1 wmerpy. Ilers Oynet
IBHUTAThCS CO CKOpocThio 1 m/c. U3 Qopmynbl ciaydaitHOTO OmykIaHWs MOydutcsi, 4yTo I[leTs
I[O6epéTC$I A0 MarasvHa TOJIbKO qepe3 11 ):[Heﬁ, cJejiaB MUJIJIMOH 1IaroB.

Kak 3aBucut nnmHa cBoOOJHOTO Mpodera MoJIeKyJl OT TeMIIepaTypbl raza?
Kak Ospictpo mpoucxonutr aunddysusa? CkaxeM, eciau 3amax Maxydero BEIIECTBa
pacnpocTtpansiercs Ha 1 M 3a 3,5 MUHYTBI, TO, 32 KAKO€ BpPEMSI OH PacHpOCTPAHUTCA

Ha 10 M?
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Cny4ailHblli BBIMIPBIII B Ka3MHO TaK)Ke MPONOPLMOHAIEH KBAaJpPaTHOMY KOPHIO U3 4HCIa TYpOB,
N .
VN a He EY (mpumepbl). AMIUIMTYJa CMEHIEHUST B pe3yibTaTe CIIy4ailHOTO Ipoliecca

MPONOPIMOHAIEHA KOPHIO KBaIPATHOMY U3 BPEMEHU HaOIIOICHUSL.

[Touemy rasbl 007a1aI0T BA3ZKOCTHIO (aHATOTHH C KOpalieM, ABIKYIIMMCS MUMO HETOIBHYKHOTO
KOpalJisi, MacCakupbl KOTOPHIX OOMEHHWBAIOTCS APYr € OpyroM (OCHIMAIOT IPYr Ipyra) rpagoMm
KaMHEeW W ¢ JIBYMs TPYIIIaMH OCTyIIUX TYPHCTOB).

O0bsicHeHHE TEIIONPOBOAHOCTH.

I'a3 — amopTu3aTop. [Ipu Hae3ge Koseca HA KAMEHb CHJIA PEAKLIUH YBEIIMYUBAECTCS,
HO W IUIOIIaJb KOHTAKTa BO3PACTAET, MO3TOMY JABJIEHUE B KOJECE HE3HAUUTEIBHO
BO3pacTaeT (00beM BO3AyXa MaJlo U3MEHSIETCS ).

I'a3 — paboyee Teno aBurarenei. Pacumupssice, ra3 cosepmaer padoTy:

ITHEBMATUYECKUE UHCTPYMEHTHI, JIBC u T.1.

JJIeKTPOHHBII ra3 B MeTaJlIe.

I'a3zoBbIii TepMoMeTp. Vicnionb3ys ra3000pa3Hblii Teliuii B KAUeCTBE |
TEPMOJUHAMHUYECKOI'0 BEIIECTBA, a4 WU3MEHEHUE €ro JaBJICHUS B

3dBUCHUMOCTHU OT TCMIICPpATYphbl IIPH MMOCTOSIHHOM IUIOTHOCTU - B

KaueCTBE TEPMOMETPUYECKOTO CBOMCTBA, MOIY4YalOT 3HAYCHUS
TEMIIEpaTyphl B ra3oBoM mmikaie. Pabounit nuamnazon 1o 5 K.

I'azpl B HedTemoObiue. Kak "nmocrats" Heprs ¢ Gonbumiol rnyOunbl? JlanbHeiimme
pPacCyXKJICHHUs TI0 aJiITOPUTMY HAyYHOTO HCClIeIoBaHus: 1) HaydHbIN (DakT; 2) rumnoresa; 3) MOJemb;
4) omBITHI; 5) TEOpHS; 6) MPAKTHYECKUE TPUMCHCHHS.

e Hayunpiii ¢akt: HepTh HE BBITEKAaCT M3 CKBaAXWUHBL. Kakum o00pa3om ee TOAHITH Ha
MMOBEPXHOCTH?

e [UNOTE3bI: KHUIKOCTHBIH HACOC, 3aKAYMBAHKE BO3/yXa B MOJIOCTh HaJl HEPTHIO.

e Mojenb: B KauecTBe MOJETH YAOOHO HCIIOJIB30BaTh KPYIIIyI0 KOJIOy oObemoMm 2-3 nuTpa,
HATOJIOBUHY 3allOJHCHHYI) MAlIMHHBIM MAacJIOM. [OpJBIIIKO KOJOBI 3aKphITO pPE3WHOBOM
pOOKOH, Yepe3 KOTOPYIO MPOIYIIEHBI JBE CTEKJISHHBIE TPYOKH, OJHA M3 KOTOPBIX KacaeTcs
MOBEPXHOCTHU MacJa.

e DKCIEpUMEHTHI: MOJABEM Macja BCACHIBAOIIMM HacocoM. HarHeranue BO3ayxa B MOJIOCTh Haj
MacJIoM.

e Teopus: Jlo Kakod BBICOTHI MOKHO IMOJHATH HEPTH MPEITIOKEHHBIM criocoboM? Kakoe uuciio
Ka4KOB HEO0OXOIMMO, JUIsl TOTO, YTOOBI HEPTh NOJHSITH HA IIOBEPXHOCTH?

o [IpakTHueckue npuMeHeHus: M3roToBUTh ra30BbIi H3MEPUTETh 00bEMA.

Yucno pazymuulx eunomes, 00bACHAOWUX 11000e 0aHHOoe s8aeHUe, OeCKOHEeUHO.
Ilocmynam Ilepcuca

["a30BBIC 3aKOHBI OTKpPHIBAET OOMIMPHOE TOJE I OOBSICHEHUS MHOTHX JIPYTHX
MOBCEAHEBHBIX SIBIICHWI: TOKa3aHUs OapoMeTpa, H3MEHEHHE aTMOC(HEpHOTro
JABJICHUSI C BBICOTOM, BO3QyXOIUIABaHWE, IPUHLMUIN JCHCTBUS ITHEBMATUUYECKUX

YCTPOMCTB, HACOCOB U JPYTUX MEXAHU3MOB.

HonosnureabHas uHpopmauusa. IIpumepsl npumenenus 3axoHa Jlaabrona. Ilouemy mnpu
M3TOTOBJICHUHM Ta3MPOBKHM TOBBIMIAIOT MaplUalbHOE JABJICHUE YIJIEKHCIOro Trasza, a He ooliee
JIaBJIEHHE BO3JlyXa M YIJIEKHCIOro raza B 00béMe Haja BoJoi? Uem ualie MOJIEKYJIBI YIJIEKUCIOTO
rasa yAapsroTCs O IOBEPXHOCTb BOJbI, TEM BEPOSITHEE MOJIEKYJIbl BOMAYT BHYTPb >KHMIKOCTH
U HauyHyT cBoE& Omyxnanue B Hel (auddysmonnoe maBmwxeHue B pactBope). KosmdecTBo

PACTBOPCHHOI'O B KUJAKOCTU Ta3da MNPONOPHHUOHAIIBHO MAapUHAJIbHOMY JABJICHUIO 3TOr'0 ra3a Hall
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IIOBEPXHOCTHIO KUIAKOCTH. OKa3anoch, 4TO M B Cllydae CTEHOK M3 TBEPAOrO Marepuajla HNOTOK
G PyHAUPYIOMHUX MOJEKYJI OJHOTO COpTa TaK e OIMpeneseTcss MaplHaJbHBIMU JaBICHUSAMU
3TOTO Ta3a ¢ 00EUX CTOPOH CTEHKHU.

JonosanureabHas uHbpopmanus. Juddy3us wMoxker OBITh KaK OJHOCTOPOHHEH, Tak H
nBycTopoHHed. OpHocTopoHHsii  aud@y3usi TPOUCXOOUT dYepe3 MeMmOpaHy, KOTOpas
npensTcTByeT auddy3ud YacTUI] B OJHOM HampaBiICHWU, HO HE B JApyroM. B stom ciyuae
MeMOpaHna sBisieTcst OapbepoM i TU(Qy3uH HEKOTOPBIX YacTHI, W JUPQPY3us MPOUCXOAUT
TOJIBKO B OJIHOM HallpaBJIeHUH.

JBycTopounsiss auddys3us, Hapumep, 1upy3ust KUCIOPOaa U3 albBEO] B KpOBb U TUPPY3Us
JIBYOKHCH YIJIepoJa B OOpaTHOM HAalpaBI€HUM — W3 KPOBU B albBEOJIbl. ['a3pl mepemeriarorcs
MEXAY KpOBOTOKOM M BO3JyXOM 3a CYeT NaccuBHOW auddy3un u3 obnacteld C BBICOKUM
NapluuagbHbIM JaBJIEHUEM, B 00J1aCTH — C HU3KUM JAaBiieHueM. [lapiuanbHoe JaBieHre KUCIopoaa
B BoO3ayxe JNErouyHslx my3elpbkoB 10 — 11 klla, a naBimeHUE  Morexyns pactaopensioro rasa

PYR
KHCJIOpOJIa B TIpHUTEKaromend K JErKkuM KpoBu okojio 6 klla, s d A e
MOATOMY KHCIJIOPOJ HMHTEHCUBHO IUGOYyHAMpPYET U3 JETKUX B BENS S N P ue
KpoBb. llapuuanbHoe AaBiIEHHE YIIEKUCIOTO Ta3a B BEHO3HOU e R B
kpoBu Ha 700 Ila Oosbllie, YyeM ero maplHaIbHOE IaBJICHHE B Bt G2 s g
BO3JlyXe, HaxoldmeMcs B  JETKUX, -  YIIEKHCHBIA Ta3 T e

mupdyHIupyeT H3 KpoBU B JIErkue. MHOXECTBO JIETOYHBIX

MY3BIPPKOB M HX SYCHCTOE CTPOCHHE OOCCIICUMBAIOT OOJIBIIYI0 TIOBEPXHOCThH, Yepe3 KOTOPYIO
MIPOUCXOJUT Ta3000MEH MEXJy BO3AYyXOM H KpOBBIO. bappep MeXIy Tra3oM U KpPOBBIO
(aspBeOJIOKAMMIIITISIPHAST MEMOpaHa) oyeHb TOHOK (okojyio 0,3 MKM), ogHAaKo oOnamaeT OOoJBIION
cymmapHoi miomanaso (50 - 100 MZ). O0bemM Taza, Tmepecekaronero MeMmOpaHy, MPsSMO
MIPOMOPLIMOHANIEH €€ IO U 00paTHO MPOMOPIUOHAIEH TONIIKHE. B cBS3U ¢ 3TUM anbBeoJio-
KamuuisipHass MeMOpaHa MOXKET CUMTaThbCi UACATbHOM Ui OCYIIECTBJICHHS Ta3000MEHHOM
byHKINH.

JonosnuTtenbHas uHdopmanusi. [louemy kamanoTsl MOTYT HBIPATH Ha OOJbITYIO TIIyOMHY? Ha
riyOrHax o0beM JIETKUX KallajloTa COKpallaeTcs 10 OJHOTO MPOIEHTa M0 CPAaBHEHHIO C MCXOIHBIM
00BeMOM, TO €cTb 00BEMOM Ha MOBEPXHOCTU BOJABI. IJTO MOBBIILIEHHOE [aBJCHHE IMPUBOINIIO
Obl K pAaCTBOPEHHIO B KPOBH KalllajioTa JOMOJHUTEIBHOIO KOJMYECTBAa KHUCIOpOJa U a30Ta.
PesynbraroM cTanma Obl cUTyalMsi, KOTOPYIO BOJIOJIa3bl HAa3bIBAIOT «KECCOHHON OO0JIE3HBIO.
DBOJIIOLMOHHOE DEIIEHHE — TOJHOCTBIO TEPEKPHITh AallbBEOJIbl C MOMEHTA, KOI/Ia KalllajoT
MOKUJAeT TMOBEPXHOCTh BOJABI. AJIbTepHATHBHI HeT. Ho KHBOTHOE MOXKET 3a/IeCTBOBaTh CBOU
SHEPreTHYECKUe pe3epBbl, IOCKOJIbKY €ro KpPOBb U MBIl CIIOCOOHBI 3amacaTb OTPOMHOE
KOJIMYECTBO KUCIIOPOA.

1. 3a0auu:
1. B cocyne naxonurcs renuit npu temnepatype 300 K. [InoTHoCTh raza Takoa, 4to

JUIMHAa CcBOOOMHOTO mpobera B Hem coctaBmsieT 0,5 Mxm. Kakoe cpennee
paccTosiHie MPOXOJIUT MOJieKyJa ra3a 3a 0,5 c.

2. [IpocTeiimnii Ta30BBI TEPMOMETP TMPEACTABISIET COOOW KOJIOY, 3aKPBITYIO
MPOOKOM, B KOTOPOUM HAXOAUTCS TPyOKa ¢ KameiabKoi Boabl. BHyTpeHHU quameTp
TpyOku 2 MM, 00beM kostOb1 100 M. B koMHaTe mpu TemmepaTtype 20°C kamenbka
BOJIbI HaxoauTcst Ha BeicoTe 50 cM OT mpoOku. Ha kakyio BBICOTY MOJAHUMETCS
KaIuisl, €CJIM TEMIIEpATypa BO3yXa B KOMHATE OBBICUTCS Ha 1°C?

3. meetcs 3amac u3 140 6asIOHOB CO CXKATHIM YHUCTEUIITMM a30TOM (00BEM KaKI0TO
o6amtona 400 n, naBnenwe - 150 Oap). Takke mMeercss BOJOPOJHAs CHUCTEMa
"TpyOomnpoBoabl + neun", 00bEM KoTOpoit paBeH 11008 M°. MOXKHO 1111 B ciyyae
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aBapuUHOW CUTYallUM MPOAYTh 3Ty BOJOPOAHYIO cUCTeMy C aaBieHueM 0,6 Oap
MIPU UCIIOJIH30BAHUU BHIIIIEYTIOMSIHYTOTO 3amnaca?

. Cpennsisi KBaJpaTUYHAsI CKOPOCTh MOJIEKY] Bo3ayxa B komHate 500 m/c, myinHa ux

cBobogHOoro npoodera 0,02 MmxMm. B nanHblii MOMEHT BbIOpaHHas Jisl HAOJIIOIEHHUS

. 2
MOJIEKyJa HaXOJUTCS TMOCPEIWHE KBaJPAaTHOM KOMHATHI IUIONMIAAbI0 25 M°.

OreHUTE CpeliHee BpeMsi, 328 KOTOPOE OHA JIOWIET 10 CTCHBI.

Bonpocwi:

1.

10.
11.

12.

13.

14.

15.

16.
17.

18.

Kak ompenenuTs BeC aBTOMOOWJIS, HE B3BEIIMBAs €r0, a JIMIIbL HUCCIACAYS €To
0aJUTOHBI?

[Toyemy Ms4 IOANPBHITUBAET, KOT/Ia KM YAQPSIOT O 3€MJTIO, @ KAMEHb HET?

[Tpu KaKMX YCIIOBHUSX T'a3 MOJAUYMHSACTCS 3aKOHAM HICAIBHOTO Ta3a’?

Ecnmm B oTceke OpOWTAIBHOW CTAHIIMM BBIKIIOYUTH BEHTHJISATOPHI, TO BOKPYT
Ka)KJI0TO JIBIIIAIIET0 00Pa3yTCs «MEIIKH» YTIEKHCIIoro ra3a. [Touemy?

Koneco aBTOMOOWMIISI KATUTCS BIPaBO, 0001 €r0 BEPTUTCS 0 4acOBOM cTpelike. B
KaKyl CTOPOHY IIEpeMEIaeTcs Py 3TOM BO3JyX BHYTPH IIMHBI Kojieca?
CKOpOCTH TEILIOBOTO JABHKCHHUS MOJICKYJT a30Ta U KHCIIOpoa OJIM3KH K CKOPOCTH
nynu. Iloyemy e nmaxke oOuYeHb 4YyTKOE€ OOOHSHHE JHMKUX >XHUBOTHBIX HE
yJIaBJIMBACT 3allaX OXOTHHKA, €CJIM OH IMOJAKPaAbIBACTCS K HUM IIPOTUB BETpa?
[Toyemy Macji0 MpOTEKaET Yepe3 BOPOHKY MEJICHHEe, YeM OCH3UH?

Yem BbIlIe JaBlIeHWE Ta3a HaJl IMOBEPXHOCTHIO JKHJKOCTH, TEM TpYJHEE
pPacTBOPEHHOMY B HEl Ta3y BBICBOOOIUTHCS. [louemy?

[Toyemy CIIMBKH HE MOSBIISIOTCS Ha TIOBEPXHOCTH IMACTEPU30BAHHOTO MOJIOKA?

[Todyemy KpollIeuHbIe YaCTUIIBI MOTYT IJIABaTh B BO3yXE MO HECKOJIbKY CYTOK?
I'me OwicTpee paccewBarOTCsi OTpaOOTaBIIME Ta3bl, M OCTHIBACT JBUTATEIb

aBTOMOOWJIS - B HU3WHE WJIHM B TOpax?

[Touemy mpoucxomut auddy3us Ta30B, eciau  yoOpaThb IMEPErOpPOJIKY,
pa3AesoNyo ux?

[Touemy, Koraa MblI IBITAEMCSI BBECTH NAJI0YKY B OaHKY KaKUMH-HUOYIb 3€pHAMHU
nority0oske, TpeOyromieecss JJIsi 3TOTO YCHJIME OBICTPO BO3pacTaeT ¢ TIIyOMHOMU
MOTPY>KEHUS ?

B xonme 1650-x PoGept boitnib B ombpiTax yCTaHOBWIJ, YTO JbIM B BaKyyMe
onyckaerca. [louemy?

[louemy TBepabIE TeNa U KUJIKOCTH HE OJAUMHSIOTCS 3akoHy boitng-Mapuorra?
3a4yeM 4eI0BEKy ABE HO3ApU?

OnHo u3 mpaBuia O€30MAaCHOCTH MPU MOTPYKEHUU C AKBAJIAHTOM - TEpe] TeM Kak
MOAHUMATHCSI HAa TOBEPXHOCTh, HAJAO BAOXHYTh, @ MPHU BCIUIBITHH MPABUIBLHO
BBIJIBIXaTh BO3yX. 3auem?

Bbl 3amep3aeTe OT TOro, 4ro MOJEKYJbl Balller0 Teida MOCTENEHHO TEPSIOT
SHEPIUI0 U 3aMeISIoTCs. Tak i 3T0?
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19. Imams cBeYM CTPEMHUTCS YAAIUTHCA OT TOPAYEro XKajda HSIEKTPUUECKOTO
nasuibHUKA Uiu apyroro HarpeBatens (3¢ dekrt Jlronsura — Cope). [louemy?
20. Kak »xe mnepenBurarorcs OaKTepuW B KUIKOCTU, BEIb TEIUIOBOE JIBHXKCHUE
IIBBIPSIET UX KaK MaJEHbKYIO JIOJIKY B OypHOM MOpe?
21. Ha3zoBuTE NEpEUNCICHHbIC HUKE SABICHUS:
e lI3MeHeHHE COCTOSTHUS TEPMOJUHAMUYECKONU CUCTEMBI;
e [IpoHMKHOBEHHE BELIECTB JIPYT B ApPYyra Npu UX KOHTAKTE;
e XaoTHUYECKOE JBMKCHHUE B3BCIICHHBIX B ra3e WJIH KUIKOCTH YaCTHIL;
e [lepeHoc sHepruu ot 60jee HArpeThIX YYACTKOB TeJIa K MEHEE HArpeThIM
y4acTKaMm;
e (CnyuaifHOE, Xa0THYECKOE ABUKEHUE OOJIBIIION COBOKYITHOCTH YaCTHII.

V.

1. OTKpHITYIO CTEKISHHYIO TPYOKY IIMHOW | M HaAmoJIOBUHY TOTPYXKAIOT B PTYTh. 3aTeM TPYOKY
CBEPXY 3aKPHIBAIOT U BHIHUMAIOT. Kakoii IMHBI CTOJIONK PTYTH OCTaHETCs B TpyOke (OropeTka)?
ATtMmocdepHoe naBieHHEe HOpMaibHOe. Hackonbko MOXKHO TNOHM3HUTH [aBJICHHE BO3AyXa B
TpyOKe, BCTpsixuBas e€?

2. B 3akpeITOM cocyjie TIpH JIaBJICHUH Po HAXOIHWTCS CMECh U3 OJHOTO MOJS KHCIOpPOJa M JABYX
MoJiel Bojioposa. Mex 1y razaMu IpOUCXOIUT peaklius ¢ oOpa3oBaHueM BoJsiHOro napa. Kakoe
JIaBJICHUE YCTAaHOBUTCA B COCYyJE MOCIEe OXJAXKICHHS J0 MEepBOHAYAIbHON TemIepaTypbl?
Konpencanuu napa He IpOUCXOAUT.

3. Uncno «CTONKHOBEHHUI» B €IMHMIy BPEMEHH JKMBOTHOTO ¢ (DOTOJOBYLIKOM, COTNIACHO TEOPHH
UJIealbHOTO Ta3a, ONpeessieTcsl KOHIIEHTPAIMe KUBOTHBIX, PACCTOSIHUEM, KOTOPOE MPOXOJISAT
JKUBOTHBIE 3a OMpEIeJIeHHOE BpeMs (deM OOoJbIlle pacCTOSHUE, TeM OOJIbIIE BEPOSITHOCTDH
«CTOJIKHOBEHHS»), U MIHUPUHON 3h(HEeKTUBHON 30HBI cpabdaTbiBaHUs (DOTOJIOBYIIKH (TUIOMIAIBIO
KOHTYpa kuBOTHOT0). Tak 1u 310? [lonpoOyiite BeIBecTH GOpMYITy /Ul YUCIIA «CTOJIKHOBEHUID).

Teopus, Hecmompsi Ha ee UHMELIEKMYATbHYIO0 MUCCUIO,
ABNAEMCS MAKCUMATILHO NPAKMUYECKOU 8EUbIO.
JI. borvyman
> Mpox19.] < OBOBIIAIOIIUN YPOK:
«MOJIEKYJISIPHO-KMHETUYECKAS TEOPUS I'A30B»
L[EJIb VPOKA: CuctematuzupoBaTh M OOOOIIUTH 3HAHUSA YyYalIUXCAd TIO0

MOJICKYJIIPHO-KUHETUYECKON Teopunu Tra30B. [lOBTOPUTH CTPYKTYpHYIO CXEMY
(anroput™m) M3ydeHUst PU3NUECKON TEOPHUU.

TUII YPOKA: OBTOPUTENHHO-0000IIAFOIIIHIA.

OBbOPY][OBAHHUE: O6o6maromias tadnuna "MoneKyIapHO-KUHETUYECKas TEOPHs
HICAJIbHOIO ra3a', 3a4eTHRIC MAIIKH.

1IJIAH YPOKA:

BerynuTensHas yactb
Ob6o0611aroriee NOBTOpEHNUE
JleMoHCTpanys KUHOQHUIbEMA
. 3amaHue Ha JOM

OBOBIIAIOIIIASA TABJIMIIA:
MOJIEKYJJIAPHO-KMHETHYECKAS TEOPUSA I'A30B
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1. OcHoBanue

1.
2.

4.

Hao6monenus: ucnapenue, n1udysusi, pacTekaHue Karii Macia.
JKCIIEPUMEHTBI: CBOMCTBAa Ta30oB: HE COXPAHSIOT HU o0ObeMa, HU (POpPMBI,
3aMoJHss BECh NMPEJOCTABICHHBIA 00BbEM; COCTOST U3 OOJIBLIIOrO YUCIA YACTHII;
JEUCTBYIOT Ha MOBEPXHOCTh JPYroro Teja Mpu CONPUKOCHOBEHUH C HUM; MOTYT
HaXOJUThCA B TEIJIOBOM PAaBHOBECHMU C OKPYXAIOUMMU TeJaMH; JIETKO
CKMMAaeMbl; U3NYECKHE CBOMCTBA HE 3aBUCAT OT UX XMMHYECKOTO COCTABA.
OcHOBHBIE MOHATHS: MOJIEKYJIA, aTOM, OTHOCUTENIbHASI MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BewlecTBa. TepMoauHamMuyeckas CUCTEMa, TEIUIOBOE PaBHOBECHE,
TepMoauHaMuueckuii mpouecc. [lapameTpsl cocTosiHUS: 00bEM, [JaBIICHUE,
KOHIEHTpALIMs], INIOTHOCTb, TEMIIEpaTypa.

Moaeab: UacalIbHbIN Ta3.

Il. Aapo Teopun

1.

2.
3.

IMocTynarel: Bece BemecTBO COCTOMT M3 MOJEKYd. MoOJEKynbl HaxoAsTCs B
OecrnpepbIBHOM XaOTUYECKOM JIBHIKEHUU. MOJIEKYJIbl B3aUMOJIEHCTBYIOT IPYT C

JIPYTOM.

3aKoHBI: p = %nl?x , E, = ng ; p = nKT,.
Koncrantei: Na = 6,02-10%° 1/moms; k = 1,38-107° JI/K

III. CaencrBus:

1.

®opmyabl — ciaeacrBusa: p = nNKT, 3akon ABoraapo, 3akoH JlambToHa,
ypaBHEHHUE COCTOSIHHS UAECATBHOTO Ta3a, ra30BbIE 3aKOHBI.

. IKcnepuMeHTaIbHas npoBepka: onbIT lITepHa, onbITHAS MTPOBEPKa ra30BBIX

3aKOHOB.

.’'panuupl  NPUMEHHUMOCTH: TOJNIBKO 11 Pa3peKEeHHBIX  Ta30B,

YAOBJICTBOPAOIINUX YCIOBUIO NACAJIBHOCTH.

. [IpakTnyeckne mnpumeHenusi: ['a3 — amoprtuzarop; raz3 — paboyee TeIO

IBUTaTeNe; ra3sl B HeTenoosrue. O0bsacHeHue siBiIeHM: 1uddy3us, BI3KOCTb,
TETUIONPOBOIHOCTh, OCMOC.

I11. lemoncTpamnus ¢pparmenta kuHoduibma "Hcronbp3oBaHue cxatoro Bo3myxa'.
Emie pa3 o rpanuiiax npuMeHHUMOCTH TEOPHH.

"Ecnu 0v1 602 Oeparcaln 8 ceoell npagoll pyke 6o UCIUKY, d 8 J1e6Oll - MOJbKO 8eYHOe CIpemleHue
eé omvlcKkam, ¢ yClo8uUeM, Ymo npu 3mom ece2oa 6yoym HeuzoexdcHvle OuubKU, U CKA3al Obl MHe:
"Buioupaii!”, s cmupenno ykasan o6vl Ha negyro pyKy u ckaszan owvi: "Cozdamens! Omoaii mHe mo,
Umo HAxXo0Umcs 8 IMol pyKe: abCONOMHASA UCTIUHA CYUjecCm8yem Tudb OJisi 00H020 mebs".

Jleccune

IV. OcymectButh KiIaccUPUKANUIO TPEIJIOKEHUNW TO CTPYKTYPHBIM JIIEMEHTaM
miaHa u3ydeHus teopuu. lloab3ysich miaHOM u3ydeHHMsl JIIO00M (PU3HYECKOM

TCOPUHU, BBILICHUTC, K KAaKHUM 3JICMCHTAM TCOPHH MOXHO OTHCCTH IIPHUBCIACHHBIC

HIKE YTBEPKICHHUS:
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1. Bce BemniecTBo COCTOUT U3 YacTUIl (MOJIEKYJ WU aTOMOB).

2. B omprte llTepHa cpennsisi cCkopocTh aToMOB cepeOpa npu temmneparype 1200 K
okazanach paBHou 500 m/c.

3. Kamns macna pactekaeTcs Mo MOBEPXHOCTH BOJIbI, 00pa3ysi TOHKYIO IJICHKY.

4. ]JlaBneHue — CBOMCTBO Tl OKa3blBaTh BIWSHUE HA JaHHOE TEJIO IMpHU
CONPUKOCHOBEHUH C HHUM, H3MEpPSIEMOE OTHOIIECHHEM CHUJIbI, JEHCTBYIOIIEH
MEePIEHIUKYISIPHO MTOBEPXHOCTH TeJa, K IJIOIIaAN 3TON MOBEPXHOCTH.

5. UHCII0 9aCTHI[ B MOJIE JIFO0OT0 BelecTa paBHo 6,02:10%.

6. JlaBimeHue raza nmpsMo MpPOMOPIMOHAIBHO MPOU3BECHUIO KOHIICHTPAIIMM Ta3a U
CpeaHel KMHETUYECKON SHEPTUHU MOCTYNAaTEIbHOTO JBUKEHUS MOJICKYIIBI.

/. WneanpHbli Ta3 — MOJENb Tra3a, B KOTOPOM MOJICKYJIbI TPEACTaBISIOTCS
MaTepUalbHBIMU TOYKAMHU, MEXKAY KOTOPBIMH OTCYTCTBYET B3aMMOJICUCTBUE HA
PACCTOSIHUM.

8. PeanpHBIC Ta3bl MpPU JOCTATOYHOM pa3pPEeKEHUU IO CBONUCTBAM OJU3KH K
ujcaIbHOMY Tra3sy.

9. Jlns nmaHHOM Macchl rasa IpU TOCTOSHHOM OOBEME JaBlICHHE Ta3za MpsiMO
IIPOTIOPIIMOHATILHO €ro TeMIepaType.

10. C nmomompi0 3aKOHOB MOJEKYJISIPHO-KMHETHUECKOW TEOPHH Ta30B YJajoch
00BSACHUTSH siBNIeHUsI TU(PYy3UH, TETIIONPOBOHOCTH U BSI3KOCTH.

V. Kpatkue UToru riasbl.

1. CocTtaBuUTh PUCYHOUHYIO OOOOMIAIONIYI0 TAOMMIly IO MOJICKYISIPHO-KUHETHUECKOW TEOpUH
ra30B, UCTIOJB3Ys PUCYHKH, YEPTEKH U TEKCTOBBIA MaTepHall.

2. B aBrOoMOOMIIE K TIOJTy BEPEBOYKOW MPUBS3aH IIap, HAIOJIHECHHBIN
renueM. OKHa 3aKpbITH.. ABTOMOOWIIb HAYMHAET JBUTaThCS. UTO
MPOU30MIET C MIApOM: IEPEMECTUTCS OH BIIEpEN, Ha3al WIH
OCTaHETCsI B IPEKHEM TTOJI0KCHUU?

3. Pemenitopel, KOTOphIE OTBEYAOT 3a BOCIPHUITHE TEMIEpPATYpHI,
CIOCOOHBI TaKKe «cpabaThiBaTh» HA CBET M pACTHKEHHE, a TaKKe Ha pa3sHOOOpasHbIC
XHMHUYECKHUE BEIECTBA, KOTOPHIC BBHIPAOATHIBAIOT JKMBOTHBIC W pacTeHus. lloarBepaure 3Ty
THIIOTE3Y B OMBITaX.

4. bytbuika — 3TO0 000JI0YKa, W30JIMPYIOIIAs COJEPKUMOE OT OKpyxkaromed cpeabl. [Ipumeps
OyThUIOK: cKadaHIp, KOCMUYECKUW armapar, OaJUIOH JIAMIIOYKH HAaKAJMBAHUS, KJIETKA, JIOM,
TIOpbMa, uelioBeueckoe Teno. [IpencraBuM cebe HOBYHO HayKy — ¢uiakoHuKy. Kakwe oOmue
CBOWCTBA IaHHOTO 00BEKTa OHA OOHAPYKHT, U KAKKE 3aKOHBI YCTAHOBHUT?

5. Ecnu B ogHOpOIHOM cpesie BOSHUKAET M0 KaKUM-JIHOO0 MPUYMHAM CTYIIEHUE - HEOJHOPOIHOCTD
paauyca T, TO OHa MOXeT JUOO TPOJOJDKATh YIUIOTHATHCSA (pacTh) TMOJA JIeHCTBUEM
COOCTBEHHOTO TATOTEHHUs, JHUOO paccachiBaThCcsl (3aTyXxaTh) TMOJ JCHCTBHEM Ta30BOTO
naBieHus. HampaBieHue nmpoTekaHus Ipoliecca 3aBUCUT OT TOTo, OYAET JU pa3Mep CrYIICHHS
0O0JIbIIIe WM MEHBIIIE KpuTUdecKoro. OLEHNUTE 3TOT KPUTUIECKHUI pa3Mep.

Ecmecmeosnanue max YeioeevyHo, mak npae()ueo, umo A

JHcenaro yoadu Kaxcoomy, Kmo omoaémcs emy...

Zﬁ% ~ 4 B. I'éme

Ypox 20. KOHTPOJIBHAS PABOTA Ne 1

BbI 10/2KHBI OBITH YeCTHBIMH, A 51 He T0JKeH OBbITH JIOXOM!
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Teopuﬂ oKasvleaemcs mem bojee enettamﬂﬂiou;ezl, uem npoue ee npednocwﬂku, yem
3HAa4dumeljlibHee pa3H006pa3ue 0XB8AMbBIBAECMbIX €10 SGNeHUU U YeM wupe obnacmos ee
NPUMEHEHUA. Hmenno nosmomy Kjiaccudeckas mepMoc)uHaMuKa npouseeia Ha MeEHA
OUY€Hb 2le60K08 eneuamienue. Oma eOuHCmMeeHHAs 06Wdﬂ ¢1/l31/l'~leCKCl}l meopu:, u A
y6€9fC()eH, umo 6 pamxKax npuUMeHuUmMocmu c60ux OCHO6HblX NON0HCeHUL OHA HUKO20d

He bydem onpogepeHyma.

A. DuHwmenn.

Hem uyoec, komopwie npomusopeuunu 6wt 3akonam Ilpupoowvi. Yyoeca
npomusopeuam moabKo HauumM nPeoCcmagienusm 00 SMux 3aKOHAX.
Aszycmun
Haubonee sepnviti nymo K ycnexy — ece epems npooosams euje 00UH pas.
Tomac 3oucon

Yuumecs y 6cex, ne noopasicaiime Hukomy.
M. I'opvruii

TEPMOJINHAMMUKA
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Bcneocmeue manocmu wacmuuex ewjecmea 08udiceHUe CKpbleaemcs 0m 630p08.
Jlykpeyuu Kap
g Vpox 21/1. g OCHOBHBIE ITIOHATUA TEPMOAUHAMUKHU

CKOJIBKO Oy/eT cTeneHeii cB00OOAbI Y 3aMOPOKEHHOI0 JTHIEHCTa? A 'y 0TMOPOKEHHOT0?
L[EJIb  VPOKA: Jlath o0miee NpeacTaBiICHUE O TEPMOJMHAMHYECKOM  METOJIC

WCCIICIOBAHUSI TEIJIOBBIX sIBICHUH. [lO3HAKOMUTH yYalmuxcsd C aaropuTMOM
(tTutaHOM) W3yYeHUsI TEepMOJMHAMHKUA. BBecTM W AaTh oOmNpeaciieHHE TOHSATHUS
"BHyTpeHHss sHEprus'.

TUITYPOKA: nexuus.

OBOPY][OBAHHUE: nacoc BakyyMHBIH, COCY]l C MPOOKOM, MOJIOTOK, HAKOBAJIbHSI,
KyCOK CBUHIIA, IUPPOBOU IMEKTPUUECCKUN TEPMOMETP.

1IJIAH YPOKA:

1. BcrynurenbHas yacTh
2. OOoOmiaroriee MOBTOPEHUE
3. Jlexmus
4, 3akperuieHue
5. 3amanue Ha oM

1. O6o6maromee MOBTOpeHUE MO 3a4eTHOW manike "MoJeKyaspHO-KHHEeTHYeCKas
Teopus razoB", nuct: "BriOepu BepHBIi OTBET".
I1l. Mpl HaumHaeM 3HAKOMHUTBHCS C €IE€ OJHOW TEOPHUEH TEIUIOBBIX SBJICHUM -

TepMoauHamMukoii ("tepme" - Temiora, "quHamuc" - cuna).

Kaxnmomy, komy korma-nu0o NpUXOJAWJIOCH pabOTaTh JIETOM Ha OTKPBITOM BO3IyXE, XOPOIIO
W3BECTHBI TIOHSTHSI «TETIJIO» U «PpaboTay, CBA3h MEKAY KOTOPHIMU H3ydaeT TEPMOTMHAMHUKA.
Bo3HuKHOBEHHE TEPMOJIMHAMHKH, KaK HAYKH O MPOIECcaX, MPOUCXOIANINX B TEIUIOBBIX MaIlIUHAX,
T.e. KaK HayKH O TPEBpallleHUH Teruia B padoTy. Omrymamack ocTpas HEOOXOJAMMOCTb B TaKOH
TEOPHH, BEIb IMapoBas SHEPrusi ObLTa JBHUTaTEIEM NPOMBIIUICHHOW peBOMIONMU. HMHkeHepam
XOTEJIOCh C/IeJIaTh CBOM MAaIlIMHBI KaKk MOXKHO 0oJiee 3pPeKTHBHBIMM.

Heine ee 0OBEKTOM SBISIOTCS IMPAKTUYECKH JIFOOBIE IPOIECCHI IMPEBPAIICHUS
MaTepuH, CBSI3aHHBIC C TIOTJIOLICHUEM HJIM BBIJACICHUEM DSHEPTUH, COBEPIICHUEM
paboTBI, TIEPEHOCOM BEIIeCTBA W T.A. TepMOAMHAMHUKA M3y4aeT IIPOIIECCHI
pacIIMpeHuss W CXaTHs, HArpeBa M OXJIAXICHUA, IUIABIICHWUS W OTBEPACBAHHS,
WCapeHus U KOHJCHCAIUM. 3aKOHbl TEPMOJMHAMUKHA YMPABJISIOT BCEM - OT aTOMOB
JI0 JKMBBIX KJIETOK, OT JBHUIaTeJIed, MUTAKOLNUX YHEPTrUe MUP, 10 YEPHOM ABIPHI B
IIEHTpE TaJakTUKW. TepMOoJuHAMHKA O0BSICHSCT, TOYeMYy HaM HEOOXOIUMO KyIIaTh U
JIBIIATh, KaK BKJIIOYAETCS CBET M KakuM OyjaeT koHel Beenennoit. [Ipu aTom oHa He
BJIACTCS BO BHYTPEHHEE CTPOEHME Tesl (BEIIECTBO 00JiajaeT TaKMMU CBOMCTBAMH,
KOTOpBIE MOXXHO TOHSTh, HE BAABasCh TNTYOOKO B €ro CTPOCHHE M HE 3HAs CBOWCTB
ero aromMoB). TepMoawMHaAMUYECKHWE CBOWCTBA - OTO CBOWCTBa  OOJBIION
COBOKYITHOCTA YacTHI[, TO €CTb O0BbEKTOM TEPMOJAUHAMHUKH SABJSETCS
pPaBHOBeCHasi TepMOAMHAMHUYeCKass cucremMa. TepmoaMHaMuka H3y4daer

TCIVIOBBIC ABJICHHUS, HC BAaBasiChb BO BHYTPCHHEEC CTPOCHHUE TEJI.
IIo oTHOIIIEHHIO KO BCEM A3TUM nponeccamM TCPMOAUHAMHUKA OTBEYACT HA TPH I'JIABHBIX BOIIPOCA:
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1. Bo3MoxeH JiM JaHHBIH NPoOLECC NP JAHHBIX YCJI0BUAX?
2. Ecau npouecc BO3MO:KeH, TO B KAKOM HAaNpaBJIeHUH OH moiiger?
3. Yem mpouecc 3aKoHYUTCH ?

OnHako JIOTUYHOCTh W BHYTPEHHSISI COTJIACOBAHHOCTh TEPMOJMHAMUKH OyJleT
HEMOJIHOM JI0 TeX MOop, MoKa He OyAeT yCTaHOBJIEHA €€ CBSA3b C aTOMHOM MOJENbIO
CTPOCHMSI BEIIECTBA. OJTy CBS3b Hauo ycTaHOBUTh. (OCHOBHasi 3ajayda
TEePMOAUHAMMKHN — OJHO3HAYHOE OINKHCAHHE W3MEHEHUH B TEPMOJMHAMUYECKOU
CUCTEME MPHU €€ MEPEXOAE U3 OJHOTO COCTOSIHUSA B IPYTOE.

Kak mb1 Oynem uzyuars TepmoauHaMuky? HaOuroaeHusi 1 IKCIEPUMEHTbI —
OCHOBHbI€ TOHSTHS — OCHOBHBbIC 3aKOHbI — (OPMYJbI - CJEACTBHA —

NpaKTU4ecKne MPUMEeHEeHUsI.
B ocHoBe TCPMOAMHAMHKU JICKAT TPU MOHATHUA: SHEPTHA, SHTPOIIUA U TEMIICpATypa.
OnHO W3 OCHOBHBIX NOHATHHA TEPMOAMHAMHMKMA - BHYTPEHH#A JHeprusi. Tena

o0nafaroT BHYTpeHHeH sHeprueil. OHa MOXKET YBEIMYMBATHCA WA YMEHBIIATHCS.
IIpumepwl. Best sHEprus Tejla COCTOUT U3 ABYX YacTEH: MAKPOCKOIIMYECKON dHEPIUH
U MHUKPOCKONIMYECKOW. MaKpOCKONMUYECKAasA JHEPrus - MeXaHHu4eCKas IHeprus.
Mukpockonuieckas 3Heprus - "ckpsiTasa". [Ipumep ¢ IByMs ABHKYLIMMUCS C
OJIMHAKOBOW CKOPOCTBIO CIIMYEYHBIMU KOpOOKaMU Maccoi M, B OTHOM U3 KOTOPBIX
IIApUKU HEIOJIBUYKHBI OTHOCUTEIBHO KOPOOKa, a B APYrOM - JIBUXKYTCS C PaBHBIMU
CKOPOCTSIMM OTHOCUTEJIBHO KOPOOKa B MPOTUBOIIOJIOKHBIX HAIIPABICHUSX.

MV? My? [ mo?
1 2 Ep=——m1 Ei,= +2 2.
vV 7 2 2 2
mom > m o5 - > BblBOI HE M3MEHHUTCS, €CIM Oyner
> v m
OO @) +«— O OTCYTCTBOBATh KOPPEISILUA MEXKIY

JIBW)XCHUSMU IIAPUKOB. BHYTpeHHsA
JHEprus Tesa ¢ TOYKU 3PEHUSI MOJIEKYJIIPHO-KUHETUYECKUX MTPEICTABICHUM:

N N
U=;Eki +;Em. UA
BHYTpeHHs SHEPIUs UIeaIbHOTO 0OJHOATOMHOIO Ta3a: /
EN=(E, +E, +.+Ey)>U=>TRrr zy-3, r7=3pp L
2M, 2 2 |
B o61iem cirydae BHyTPEHHSS SHEPTUS BKIIIOYAET B CE0S: OolT T, T
e CyMMapHYI0  KHHETHYECKYI0  JHEPrHMI0  NOCTYNaTeJILHOIO H

BPAIATEJIbHOI0 JIBUKEHUS MOJEKYJI;
e CyMMapHYI0 NOTEHIIHAJbHYI0 JHEPTHI0 B3aUMOAEHCTBUS MOJIEKYJI;
e DJHEpPrumo Ko0J1edaTeIibHOT0 IBUKEHHUSI ATOMOB;
e DJHepPruio 3JIeKTPOHHBIX 000/1049€K ATOMOB;
e BHyTpusAIEepHYIO JHEPIUIO;
e DJHEPru IeKTPOMATHUTHOI0 U3JIy4YeHHs, 00eCleYUBAIONIEr0 TEII0BOE

PaBHOBECHUEC MECKAY OTACJIbHBIMHA YYaCTKaMM TeJia.
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IlonHas sHeprus, 3amaceHHas B Telle, U3MEPSAETCA NMPOU3BEICHUEM MAcChl Tejla Ha
KBajipaT ckopoctu ceera B Bakyyme (CTO).

Buyrtpennsisi sneprusi (U) - cBoiicTBO Tejia coBepIIaTh padoTy WM NepeaaBaTh
KOJMYECTBO TeIUIOTHI OKPYKAKIIMM TeJaM INpPH OINpeJeJeHHBIX YCJI0BHUAX,
u3MepsieMoe NPOU3BEAEeHNEM MACChI TeJIa HA KBA/IPAaT CKOPOCTH CBeTA.

U=mc’. c=310° m/c.

B tepmonnHaMuke 1oJ BHYTPEHHEN DHEPIrUeH Tela IOHUMAOT TY 4acTh €ro MOJHOU
BHYTPEHHEW DJHEpPruu, KOTOpas CBA3aHA C JBW)KEHUEM W B3aWMOJCHCTBUEM €TI0

HYaCTHII.

Temnora - ectb ocobast popma sueprun (6Hympenneitr), 00yCIOBIEHHAS TEILIOBBIM IBUKCHHEM
MOJICKYIIL. TeMHepaTypa OTpa’XacT TOJbKO KHMHECTHUYCCKYIO OHCPIrHIO IMOCTYIATCIbHOI'O ABMXKCHUA
MOJICKYJI, & BHYTPSHHSS SJHEPTHsI 03HAYACT COBOKYITHYIO DHEPTHIO BCEX MOJICKYJI 0OBEKTA.

JHeprusi pacnpeaesasieTcss pABHOMEPHO MO CTENEeHIM CBO0OIbI, TO3TOMY Ha OJIHY

1
CTerneHb CBOOOBI MPUXOAUTCS —-k-T. MoJekyiabl WeanbHOr0 OJHOATOMHOTO Ta3a
2
) = 3
uMerT | = 3, modtomy E, ==-k-T, a CpeaHsii JHEPrusi MOJIEKYJbl HAeaJIbLHOI0
2
_ 5 .
ABYXaTOMHOro rasa E, = E-k -T (1=15), Tak KaK MOJIEKyJIa MOXET elle U BpallaThCs

o 5
OTHOCHMTEJILHO JIBYX B3aMMHO IIE€PIICHAUKYISAPHBIX OCeH. U = Ev- R-T

Y TBepAbIX TeJl © MHOTOATOMHBIX Ta3oB E =3-k-7 (i = 6, 3a uckimoueaueM CO,, y
KoToporo i =5). B obmiem cinyuae: E :IE-k T.

TemnoBoe paBuoBecue. Temmeparypa (T) - cBoOICTBO paBHOBECHOI
TEPMOAMHAMHMYECKONH CHCTEeMbl HMETh OJAHHAKOBYK) CPEeIHIOK JHEPruio,
NPUXOAAINYIOCH HA  OAHY CTeleHb  CBO0OOABI  MOJIEKYJbI, MPAMO

NMPONOPUMOHAJIbHOE el, u3MepsieMoe TepmMoMeTpom B KesibBuHAaX.

B kakux ClIydyasdx BHYTPCHHAA OHEPIrusad TEila MOXKET H3MEHATHCS ? I[eMOHCTpaI_II/II/IZ HarpeBaHuc
KyCKa CBUHLA YyJdapaMHu MOJIOTa, 06pa30BaHHe TyMaHa IIpHU 6BICTpOM pacliipeHruu BO3JyXa B
CoCyle U T.A. Pa60Ty rasa, njimn pa60Ty HaJZ ra3doM, KaK U KOJHUYCCTBO TCILJIOTBI, MOKHO U3MCPUTD,
", CJICAOBATCIIbHO, OIIPCACIUTD H3MCHCHUC BHYTpeHHefI OHCPI'MU ra3da B KOHKpCTHOM IIPOLIECCE.

3aBUCUMOCTh BHYTPEHHEUW 3HEPTUM OT MaKpockonuyeckux napamerpos tena? U = U

(T,V). ¥ upeannnoro raza: U = U (T).

V. 3a0auu:

1. B 6amnone maxoauTcst apron maccoit 5 xr npu temrepatype 300 K. Kakas momHas
SHEprus 3amnaceHa B aprore? Uemy paBHa BHYTpeHHsIsl sHeprus raza? Kakyo yactp
COCTaBJISIET BHYTPEHHSISI SHEPTUS OT MOJHOM SHEPIUH, 3aI1aCEHHOU B aproxe?

2. Beruncnure yBeIMYEHUE BHYTPEHHEN HEPTUM | MOJISI HI€AIBHOTO OJJTHOATOMHOTO
raza npu yBeiauuyeHuu ero temnepatypbl Ha 1 K. Kakyto sHepruio HeoOxoaumo
COOOIIUTH Ta3y JJIs 3TOro?

3. B mmnunHape, 3aKpbITOM MOABUKHBIM MOPIIHEM, HaXOAUTCA BO3AyX. Bo Bpewms
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onbITa 00bEM BO3/lyXa B IWIMHJPE YMEHBIUWIM B JIBa pasza, a €ro adCOJIOTHYIO
TeMIlepaTypy yBEIMUMIM B JABa pa3a. Oxaszanoch, OJHAKO, YTO BO3AYX MOT
MPOCAaYMBATHCS CKBO3b 3a30p BOKPYT MOPIIHS, U 32 BPEMsI OIbITA €ro JaBJICHHE B
LUJUHPE MOBBICUIIOCH TOJIBKO B 3 pasza. Bo ckosibko pa3 u3MeHUIaCh BHYTPEHHSS
SHEprus BO3/lyXa B LUIMHIpE?

4. Kakoil sHeprue TeraoBOTO ABMKEHUS 00JaJal0T MOJIEKYJIbl JBYXaTOMHOTO Ta3a,
3aHuMarone npu gasiaeHud 40 MM pt. cr. o0beMm 10 cM>?

5. Bo3nyx cocTouT B OCHOBHOM M3 a30Ta M Kuciopoja. KoHIeHTpanus MoJIeKyll a30Ta Ipu 3TOM B
4 paza OoJbplIe KOHILIEHTpAllMM MOJIEKYN Kuciopoja. UeMy paBHa KHHETHYECKash SHEPrus
BPAIICHHS MOJIEKYJ a30Ta, COIEPKAIErocss B KOMHaTe oObeMoM 60 M>? ATMochepHoe
nasienue 10° Ia.

Bonpocwi:

1. Tlodyemy BBICKAKMBAIOT UCKPHI IIPU YAAPE KPEMHHUS O CTalb?

2. VYBeJIWYMBAET JIU CWIILHBIM BETEP TEMIIEPATYPY MEPEHOCUMOT0 UM BO31yXa?

3. JIBWKymuiics COCyH, COJEpKalluii HEKOTOPYK MacCy WJACaJIbHOIO rasa,

BHE3aIMTHO OCTaHABJIMBAETCSA. UTO MPOU30MIET C JABIICHUEM ra3a B cocyjie?

4. B cocyne HaxoauTca cMech azoTa W HeoHa. OJUHAKOBBI JIM CpPEIHUE
KMHETUYECKHUE IHEPTUU XaOTUUECKOTO JIBUKEHUSI MOJICKYJ 3TUX ra3zax?

5. Hekwuii n306peTaTens 00bSIBUI, YTO OH IMPUAyMaJ MaIIUHYy, KOTOpas MO3BOJISIET
Y3 TOHHBI YIJIA IMOJIy4aThb 3HEPrUIO 9-10" Jx. IloBepute 11 BBl BTOMY
3as1BJICHUIO?

6. Ilpum nBWXKeHMHM cocyda ¢ Tra3oM OTHocuTenbHO Hekotopod MCO, B naHHOM
CHUCTEME OTCYETa CPEJHssI CKOPOCTh ero Mojiekys Oonbie. He o3Havaer iu 370,
4yTO M TeMmnepaTypa raza B pasubix MCO paznuyna?

7. BayTpeHHSs SHEpPrus uUieaabHOTO OJHOATOMHOTO Ta3a ompeaensieTcs GopMynon
U :g pV . OOBACHUTE TOTrJa, 3a4eM MbI TOIMM II€Yb, BEllb JIABJICHUE U 00BEM
raza B KOMHAaTre HE HM3MEHSIOTCS, a, CJIEAOBATEIbHO, HE MEHSETCS BHYTPCHHSS
JHEpPIrus rasa.

8. Ilpum mocTaTOYHO BBICOKHMX TemIeparypax (MOps/ika THICSYU WM HECKOJBbKHUX
TBICSY TpPaaycoB) HaOIIONAIOTCA OTKJIOHEHUSI OT 3akoHa MeHzaeneeBa —
KnaneiipoHa i1 ra30B U3 MHOTOATOMHBIX MoJieKyJ. [Touemy?

9. C Kakoil BBICOTHI JIOJHKHBI YIIACTh HA 3€MJIF0 MOJIEKYJIBI a30Ta, YTOOBI UX CPETHSSA
KBaJIpaTU4YHasi CKOPOCTh OKa3zanach paBHou 500 m/c?

10. Kak m3ameHUIUCh Obl TeMrepaTypa M BHYTPEHHsSI DHEPrus JBYXaTOMHOTO Ta3a,
ecau Obl BHE3AMHO MPEKPATUIIOCHh Obl B3aUMOJICHCTBUE ATOMOB B MOJIEKYJIax?

V. § 23. Vop. 6, Ne 1.

1. CocraBpTe 060Omaromyo Tabauny "BHyTpeHHss dHeprus", UCHOJb3ys PUCYHKH, YEPTEKHU U

TCKCTOBBIM MaTCpHaJl.
2. KakoBa BHyTpeHHss dHeprus | M BO3/yXa B KOMHaTe?
3. OLICHI/ITC, KaKyrl0 MacCy BOJbl MOKHO Harpe€Ttb A0 KHUIICHUSA, CCJIIM SHCPIrUuro, paBHYIO Bce

KUHETHYECKOM OHEPTrUr MOJICKYJI BO3AyXa B KOMHATC, MNEPCAATb BOJC, HaxoJsIIecs npu
72



KOMHATHOW TeMmImeparType.

U 6 smom uac neuanvhas npupooa
Jleasicum 6okpye, 630bixast msiceno,
U cnumcs eu baecmawut 8an mypouHul,
U mepuwiil 36yK pazymnoco mpyoad, (@)

U nenve mpy6, u 3apeso niamunbi,

M‘ﬁ______

U nanumole moxom I’lp060061. 0 AT

H.A. 3abonoyxuii

E Vpox 22/2 g PABOTA B TEPMOJAUNHAMMKE

YT1o0bI cOrpers 03s10111Me PYKH, HY’KHO N1OTepeTh UX.

L[EJIb YPOKA: Pa3BuTh NpeACTaBICHUs ydaliuxcs o nmoHstuu "padora". Hayuuts

YUCHUKOB OIPCACTATH HU3MCHCHUC BHYTpeHHCfI OHCPIrun TepMOI[PIHaMI/I‘IeCKOﬁ

CUCTEMBI 110 U3BMEHEHHUIO €€ BHEIIHUX MTApaMETPOB.
THII YPOKA: xOMOUHUPOBAHHBIH.
OBbOPY]]OBAHHE: crexkissHHBIA coCyA ¢ MPOOKOM, HACOC PY4YHOI, TraJibBAHOMETD,

Tepmorapa, 1MapuibM "3aK0H COXpaHEHHUs] SHEPTUH B TEIJIOBBIX Iporeccax”.
LIJIAH YPOKA:

BcerynurensHas yacTte
Onpoc

OO0bscHenue
3akperuieHue
3amanue Ha 1OM

Onpoc gynoamenmanvnorii: 1. UTo W Kak wu3ydaer

agrwnE

TepMouHaMuKa? 2. BHyTpeHHsIs1 SHEeprusl.

3aoauu:

1.

Boeruncnuth yBenuyeHne BHYTPEHHEHW SHEPIHH 2 KI' BOJOPOJA MPHU TMOBBIIMICHUU
ero Temmepatypsl Ha 10 K.

. Kakoii maccel rpy3 MOXKHO NOJHATH Ha BBICOTY | M 3a CuUeT SHEpruw,

. 0
HE0OXOIMMOM JJIsi HarpeBaHus BO3/lyxa B KabuHeTe ¢puszuku Ha 1 C?

. 3aKpBITBIﬁ CoCya COACPKHUT HCKOTOPOC KOJIHMYCCTBO PA3pPCKCHHOI'O I'ada KCCHOHA

npu temneparype 100 K. Cocyn ABUXKETCS MOCTYMAaTEIbHO CO CKOPOCTHIO 5 M/C.
Kakass Temmeparypa yCTaHOBUTCS B COCYIE€ IMOCI€ TOro, KakK €ro pe3Ko
0CTaHOBUTH? Kak M3MEHHUTCST OTBET, €CIIM CKOPOCTh cocya coctaBisieT S00 m/c?

. JIBa MoJIsI TpeXaTOMHOTO HJEAJbHOTO Ta3a HM300apUUYECKH pacCIHIupsSeTCs U3

. 0
coctostHus ¢ Temmeparypoit 150°C u ob6bemom 2 1 10 oObema 5 1. Onpenenursb
BHYTPEHHIOIO SHEPTHIO ra3a B KOHEUHOM COCTOSTHUM.

. B n1IMHHOW TOpU3OHTANBHOW TpyOe MEXIy NABYMS OJMHAKOBBIMH MOPIIHSIMU

MacCol m KaXXJIblii HAXOJAUTCSI OJIMH MOJIb OJJTHOATOMHOTO Ta3a. [Ipu Temneparype
raza Ty CKOpOCTH MOPIIHEN HANIPABJICHBI B OJHY CTOPOHY, 1 paBHbI U U 3v. KakoBa
MakKcUMallbHasi TeMmiiepatypa raza? TpyOa Teruiou3oJMpoOBaHHAsi, TPEHUS HET,

MacCCy ra3a u TCIIOCMKOCTDb HOpHIHGfI HC YUYHUTBIBATL.
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6.

B KoMmbIOTEpHOH MOJENM ABYXMEPHOTO Tra3a MOJIEKYJBbl TPEACTABIAIOT COOOH TOHKHE
HEBECOMBIE CTEPKEHBKHU JUIMHBI 1| MM C OJIMHAKOBBIMM TOUEYHBIMM MaccaMu Ha KoHuax. 10000
Takux "MOJIeKys" B HayaJIbHbII MOMEHT BPEMEHU JIBUXKYTCS "MOCTYNATENIbHO" ¢ OJJMHAKOBBIMU
M0 BEIUYMHE CKOPOCTSAMH | cM/C B KBaJIpaTHOM COCYJe Tutomanu 1 Mm% Bee yAapbl TaHTENEN
apyr o gapyra u o Ooprtuk "cocyma" abcomoTHO ympyrue. OIEHHTE CpefaHee Bpewms,
HE00X0MMOE ISl MOJIHOTO 000OpOTa TaHTENH MOCIE YCTAHOBJICHHS IBIDKEHHS B CHCTEME
(mBMKEHUE TaHTEIEH TIII0CKOE).

Bonpocwi:

1.

7.

Ecnu tennora ecth HE 4TO MHOE, KaK JABW)XXEHHUE MOJIEKYJ, TO YE€M OTINYaACTCs
ropsiunii, HO mNOKoAWUNCA (yTOOJBHBI M4 OT XOJOJIHOTO, HO OBICTPO
JBHOKYIIIETOCS ?

. Ilo mokazaHusaMm TCpMOMCETpa WIN 6ap0MeTpa MOXHO CYAUTH O BHYTpeHHeﬁ

OHCPTUHU BCCTO BO3AYyXad, HAXOIAIICTOCS B Ballleii KoMHaTe?

. O6BEM cocyaa Cc ra3oM YBEJIMYWIM BJBOE, BBIYCTHUB IOJIOBUHY Tra3a IpHU

HEM3MEHHOM TemIiiepaType. Kak u3aMeHunuch B pe3yjbTare 3TOroO JaBl€HUE Ta3a B
COCY/JI€, €r0 MIIOTHOCTh U BHYTPEHHSISI DHEPTUSL?

. AGCOJIIOTHYIO TEMIIEpaTypy ra3a, HaXOAsIIerocss B OTKPHITOM COCYE, YBEIUYUIH

Ha 25%. Kak mpu 3TOM M3MEHWIUCH: a) JaBiieHHe? 0) KOHIICHTpAIUs MOJICKYJI
raza? B) CpeJHss KUHETHYECKast YHEPTH MOJIEKYJIbI? T) CyMMapHasi KHHETHYeCKast
SHEPIUs BCEX MOJIEKYN?

. I/I,ZIGELHLHLIﬁ ra3 C;KUMaroT IMOpMHEM U OJHOBPCMCHHO HAIrpCBaroT. Bo ckoabko pa3

U3MEHHUTCS €T0 BHYTPEHHSSI DHEPrus, eciii 00beM rasa yMEHbIIUTh B 4 pasa, a
JaBJICHUE YBEJIMUUTH B 3 paza?

. Ilpu temneparypax Huxke 2,17 K renuid CTaHOBUTCS CBEPXTEKY4YUM, TO €CTh

CIIOCOOHBIM TIPOTEKATh 0€3 TpeHHsI CKBO3b y3kue menu. [louemy mpu sTom y

OCTaBUIETrOCs TeJIUs TEMIIEpaTypa MOBbIIIAETCS ?

Heckonpko yacTuI CTaaIKHBAIOTCS TaK, YTO MAaKCHMAJIbHO BO3MOXXHas 4aCTb HUX KUHETHYCCKOM
OHEPIUH NEPEXOANT BO BHYTPEHHIOIO OHEPTUIO. Kax ABMIKYTCS 4aCTHIIbI IIOCJIC CTOJIKHOBEHHS ?

I1l. Kak Mo0HO W3MeHUTHb BHYTPEeHHIOW JHepruio Ttena? JIa cmocoba: 1.
CoBepmas pa6ory. 2. IlepenaBasi cucreMe HEKOTOpPOe KOJUYECTBO TEIIOTHI.
IIpumepwr: TloTupanue pyk Apyr O Apyra, yAapbl MOJOTKOM IO KYCKy CBHHIA
(memoHCTpanus), cokaTUE Ta3a IoJ MHOpIIHEM (IeMoHcTpauus). Bo Bcex ciywasax

MPOU3BEACHHYIO PaboTy MOXKHO M3MEPHUTh U OMNpPEACNIUTh M3MEHEHHWE BHYTPECHHEH

) Tlf. SHEPruu Tena. B kauecTBe mpuMepa paccurTacm
tF paboTy, MPOU3BEIECHHYIO I'a30M.
) I hzA I~ p:p0+m; A =Fl-cosa; | =hy, —h;.
hy £ F S
v v | F'=pS; A =F'(h,—h)=p(Sh,—Sh)=pAV .
o A'=pAV - pabora Tasa mpu wu306apHOM

npotecce. A = - pAV — paéz)Ta BHEIIHUX cWiI HaJ ra3om. [Ipu pacuiupenun raza V,>
V1, A™>0, A <0. Ilpu cxxarum raza Vo<Vi, 4'<0, A> 0.
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[IpuunHa WM3MEHEHHsT BHYTPEHHEHW HSHEPIUM Ta3a MpU ero cxaruu (aHanorus ¢ (GyrOoaucToMm,
yAapAromyuMm 1Mo MA4Yy I[IOpu BCTPCUYHOM I[BI/I)KGHI/II/I) — nepéaavda YInopsaodCHHOI'O ABHIKCHUA
MosiekyinaMm rasa. [lpumepwi: Han tenom Obuta coBepmieHa padorta 500 JIk u ero BHYTpeHHSS
sHeprus ...7 S coBepurmn padoty 500 [k 1 MOst BHYTpEHHSISI SHEpTUsl YMEHbIIWIACH Ha ...? Pabora
MOJKET OBITh MPOU3BEJCHA 3a CYET YMEHBIICHUS BHYTPEHHEH JHEPrUU CHCTEMBI, JHOO 3a CueT
COOOIIEHHS CUCTEME HEKOTOPOTO KOJMYECTBA TEIUIOTHI.

I'eomerpuyeckoe ucronkoBanue padorbl. Padora 4yHMC/IeHHO paBHA ILIOIIALH
(urypsi Moz rpagpukom JAaBJICHHUSA B KOOpAMHATAX p, V.

A =2R.T| Vz( a6ora rasa B
=-—R. In—
M v p P P

H30TEPMHYECKOM Ipolecce). p

PabGora - xapakTepucTHKa crocoda

nepenaun sHepruu. Cosepuias Hag V, \;, 0V, AV V,V
CUCTEMOM paboTy, Mbl BBIHYKIAEM €€

YaCTHUIIbl JIBUTAThCS YIOPSIIOUYCHHO, 1 HA00OPOT, €CIIU CUCTEMa COBEpIIAET padoTy
HaJT OKPYXKAIOUIMMH TeJIaMH, OHAa BBI3BIBAET B HHUX YIOPSATOYCHHOE JBIKCHHE.
Pa6ora — 310 nepegaya ynopsiioueHHOro IBH:KeHUA (IHEPIrUM) OT OJHOIO TeJia K
apyromy!

PaGoTa (4’) - CBOICTBO TeJIa MepeIaBaTh YNOPS/I0YE€HHOE IBHKEHHE IPYT UM

TeJlaM TNPH B3aUMOJEHCTBMH C HHUMM, MPHBOJsIIEe K H3MEHEHUIO €ro

BHYTPeHHel JHepruu, usMepsieMoe B TePMOAMHAMUKE TPOW3BeleHUEM

JAaBJIeHMs HA U3MeHeHHne o0bemMa rasa.

V. 3aoauu:

1. Kakyo paboTy COBEpIIUT Ta3, paCUIUPSISICh MPH MOCTOSSHHOM JIaBJIEHUU 3 aT™M OT
o0wema 3 1 10 oobema 18 i1?

2. Kakyro pabdoty npousBenyt 320 T Kuciaopo/ia nmpu n300apHoM HarpeBaHuu Ha 10
K?

3. Bo3nyx, 3anumarontuii oobem 2 11 npu gasienun 0,8 MIlla, uzorepMmuuecku
pacmmmpucs g0 10 1. Onpenenute paboTy, COBEPUICHHYIO BO3yXOM.

4. B munuuape cedenuem 250 cm? Haxomutca 10 r asora, C)KaTOro HEBECOMBIM
MOPIIIHEM, Ha KOTOPOM JISKHUT rups maccoit 12,5 xr. Kakyro pabory mpousBeaet
ra3 Ipu HarpeBaHuH ero ot 27 A0 627°C? Uemy paBHO HU3MeHEHUE 00bema raza?
Atmocdeproe nasienne 10° ITa. p-Sh = pg-Sh+mgh.

Pa6oTta MOKAa3bIBACT, KaKasd SHCPIUI0 NCPEAACTCA OT ra3a NOPUIHIO (mpe) u aTMOC(i)epe.

Huwiu, oasaii! A mo nane c mamoii pacckaxcy! Tot ewye ne 3naewtv, umo ysce 3naeuin!
5.B cocyne mnon mnopmHemM HaxoauTcss | wmonb raza. Ero Ttemmeparypa

yBelnuuBaeTcss Ha | rpaayc B MUHYTY, a 00beM 3a 3 MUHYTbI U3MeHuiIcs oT 30
autpoB A0 31 nutpa. J[aBneHue ke raza 3a 3TO BpeMs NPAKTUYECKH HE MEHSIOCH.

Haiitu pTo naBieHue.
V. § 24. Yrp. 6, Ne 2-4,

1. CocraBpTe oOOOmaronryto Tabmumy "PabGota", MCHONb3ysl PUCYHKH, YEPTEXKH U TEKCTOBBIH
MaTepHai.
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2. OueHuTe CKOpPOCTh, KOTOPYIO OBl MPHUOOPENTH OCKOJIKH 3aKYHOPEHHOH OYTBUIKM C BOJOH, €CIu
ObI MPUTSDKEHUE MEXTy MOJICKYTaMU BOJBI BHE3AITHO HCYE3IIO.

3. Iloyemy npu HaJyBaHUHM BO3IYIIHOTO IIAPHKa CHAayalla HAJyBaTh €ro OY€Hb TPYIHO, a 10 Mepe
yBeIMueHs o0beMa Bce jierde?

4. Bbl XOTUTE MOCTPOUTH YCTAaHOBKY, MCIOJIb3YIOUIYIO CPEAHECYTOUHBIM mnepenaja AasieHui 100
[la mist momydeHust MexaHU4ecKoi sHepruu. CuuTas, 4TO TeMIeparypa B KOMHATE TOCTOSHHA,
OILICHUTE MAKCUMAaJIbHBIA BBIXOJ MEXaHWYECKOW DHEPTrHH 32 MECAI] OT YCTAHOBKU C pabovYuM
oGbeMom 1 M.

Ecnu mennoma ne ecmo Cy5CI’I’ZCZHZ4M}l, Mo OHA OONIHCHA ObIMb
KAuecmeoM. U Mo Kayecmeo Moxcem Obimb MoJIbKO O8UNCEHUEM ...

T. FOne

KOJIMYECTBO TEIVIOTbI

Yto Oyaer ropsiuee B 40-rpagycHylo :kapy: MeTaJJ UM 1epeBo?
L[EJIb VPOKA: Pa3BuTh NpEACTaBICHUS Y4YalIUXCS O TOHATUU 'KOJIMYECTBO

TeroThl". HayunTh ydammuxcs ONpenensaTb W3MEHEHHE BHYTPEHHEW OJHEPrUU
TEPMOJAMHAMUYECKON CUCTEMBI IO U3MEHEHUIO €€ BHYTPEHHUX MMAPAMETPOB.

THII YPOKA: kOMOUHUPOBAHHBIH.

ObOPY]][OBAHHUE: xanopumerp, mnpubop Tunpmans, HarpeBareib, TEPMOMETD,
nuaduiabM "3aKOH COXpaHEHUsl SHEPTUH B TEIUIOBBIX Ipolieccax".

1IVIAH YPOKA:

1. BcrynurenbHas dyacThb

2. Ompoc

3. OObscHeHue

4. 3akperieHue

5. 3amanwne Ha TOM
Il. Onpoc ¢ynoamenmanvnoii: 1. Pabora B TepmomuHamuke. 2. Pabora raza B
U30MpolIecCcax.
3aoauu:

1. ITap coBepmaer padoty 20 k/[>k Mo mepemerieHuto mopiiHs miomaasw 200 cM?.
[Tpu sTom naBnenue napa yowiBaeT oT 2 MIla go 0,1 MIla. Cyutas 3aBUCUMOCTH
JaBJIieHUs OT o0beMa JIMHEHHOMW, ONpeNeUTe PacCTOSHUE, Ha KOTOPOE
IIEPEMECTUTCS TTOPIIEHb.

2. Ins nBWOKEHHS] TOPIEIBbl HCIONB3YETCS JBUTATENb, pabOTAIOmMUNA Ha CXKATOM
Bozayxe. OmpenenuTe TNOJE3HYIO MaKCHUMalbHYI0 padoTy, MPOU3BOJUMYIO
JBUTATENEM, e€clii 00beM cxkaroro Bo3ayxa 0,2 M°, JaBICHHE CHKATOTO BO31yXa
2:10" Tla. Topnena oTperynupoBaHa Ha JIBM)KEHHWE B BOAE Ha TIIyOMHE 3 M.
[Iponiecc uzorepmuueckuil. Cuurtas HABUKEHUE TOPHEAbl PABHOMEPHBIM,
ONPEAEIUTE CUITY TATH JIBUTATENISA, €CIIU PAAUyC AEUCTBUS TOPIEABI 2 KM.

3. IIpu uzorepmuyeckom pacmmpennu ot 0,1 M TPEX MOJIEM rasa €ro JaBJICHUE
Mmensietcss oT 4,48 arm go 1 atm. Haiitu coBepumiaemyio npu 3ToM paboTy U
TeMIIEpaTypy, IpU KOTOPOH MPOTEKAET MPOLIECC.

4, BepTUKAIBbHO CTOSIIMHA MMJIMHAP MEPEKPHIT MOPITHEM IUIOMAIbI0 S U Maccord M.

Mexny NOpIIHEM U UUJIMHAPOM €CTh TpeHue. llopiieHp HauHET OIMyCKaThCs, €CIU
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Ha HETO HaJaBUTh cujoi Fi, u mogHUMATHCS, €Clii €ero NOTSIHYTh BBEpX cuiou F;.
Hailinute naBnenue B HUIUHIPE, €CIU aTMOChEpHOE AaBJICHUE PABHO Po.

5. Ha pacctosauu 10 kM OT 3mMIIEHTpa B3pbIBa MEPBOM aTOMHOM OOMOBI DHPUKO
®depmu neprkan Ha JaJOHU MEJIKKMe OyMakKu, KOTOPhIC yAapHas BOJIHA CHECJa Ha
I M. Ouenure no 3TUM JaHHBIM SHEPTUIO, BBIICIMBIIYIOCS MPU B3PHIBE ATOMHOMN
OOMOBI. Ilnomans noBepxHOCTH mapa B 4 pa3a GoJblle IUIOMAAX KPyra TaKOro Ke pajuyca
(Apxumen).

[Tpu Bee3ne B CHIA mis mpoBepku ypoBHS 00pa3oBaHUs HOOCIEBCKOTO jaypeara DHpuko depmu

MOTIPOCHIIA HAWTH cymmy: 15 +27 =7

Bonpocwi:

1. HawanpHoe cocTosiHME Ta3a xapakTepuzyeTcss mnapamerpam Py u Vo, Ilpu
U30TEPMUYECKOM WM H300apHOM pACIIMPEHUH /0 HEKOTOpOoro oObema Ta3
mpousBesieT O0JbINYI0 padboTy?

2. Kakas u3 mmH aBTOMOOWIIA Harpeercs OOJbIle P €ro ABWKEHUU — c1abo Wiu
CUJIBHO HaKayaHHas?

3. Uto 0o611ero Mexay CxaTou MPY>KUHOU U CIKATHIM ra3oM?

Co nHa BojoeMa MoJHUMAETCs My3bIpek Bo3ayxa. CoBepiaet ju ra3 padoty?

5. KempoBeie openiku MOMENIAOT B TE€PMETHYHBIM O0OBEM M BBIICPKUBAIOT IO
OONBIIMM JaBieHHEM. 3aTeM pe3Ko cOpachiBalOT JaBJ€HUE, W CKOpIIyIa
pazneraercs. [louemy U Kak 3T0 TPOUCXOIUT?

6. llpaBma mnu, 4YTO HarpeBaHWE€ B MHMKPOBOJIHOBKE IIMIIA Ha CaMOM [JIeJie
IPOUCXOAUT U3-3a TPEHUS?

7. Tloyemy B TOpHBIX pallOHAaX BBIMAIAE€T 3HAUUTEIBHO OOJIBIIIE CHETa U JIOXKIS, YeM
Ha paBHUHAX?

8. OauHaKkoBbIE MAacChl BOJOpOJa M KUCIOpoAa u300apHO HArpeBalOT Ha
OJIMHAKOBOE YHUCJIO T'PaiycoB. Bo ckoibko pa3 paboTa, coBepiaemasi BOAOPOIOM,
0oJIbIIIe YeM KUCIOPOAOM?

9. C HENOABWKHBIM IIAPOM CTAJKMBACTCA ABWXKYILIMICS IIap TAaKOW K€ MAacchl,
IIOCJIE YEr0 OHU ABWKYTCS Kak OQHO 1enoe. Kakas 101 MEXaHMYECKOU SHEPTruu
nepenuia BO BHYTPEHHIOK YHEPTUIO?

1. Bropoii cmoco0 wu3MeHeHuss BHYTPEHHEW DJHEpPruil Teia - COOOIICHHE eMy

HEKOTOPOr0 KOJIMYECTBA TEIJIOThI.

Temsioo0MeH -  caMONpPOM3BOJBLHBIA  Mpolecc  MepeHoca  TeIIoThl,

00yCJIOBJIEHHBIH Pa3HOCTHIO TeMnepaTyp. UTo MpoucXoauT, KOrja Mbl COOOIIaeM

TENy Terio?

YneqbHass TeMJI0eMKOCTh (€) — CBOWCTBO BEIIECTBA HAKAIUIMBATh TEIUIO,
U3MEpPsIEMOE OTHOIICHHEM KOJIMYECTBA TEIJIOTHI, KOTOPOC IIOJIy4YaeT WM OTHACT
JaHHOC BCIICCTBO, K IMPOMU3BCACHHUIO €TI0 MACChl HAa HU3MCHCHHC TCMIICPATYPhI.
Ipumepor: ¢, o= 4190[x/(krK), cae = 830/k/(xkrK), crqy = 3470 JIx/(xrK).
VYnenbHas TemIoEMKOCTh clabo pacTéT ¢ TemmepaTypoi (mpu 90°C TemIo8MKOCTb BOJIBI
cocraniseT 4220 [x/(krxK)). CunpHO MeHsieTcs pH (ha30BBIX IMpEeBpallleHUsIX BellecTa (T.€. pu
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. 0

W3MEHEHUHU €r0 arperaTHoro COCTOSIHMS): TEII0EMKOCTh Jbaa npu 0°C B ABa paza MEHbLIE, YeEM
- 0

BOJIBI; TETUIOEMKOCTH BosiHOTO Mapa rpu 100°C oxoso 1500 JTx/(xkrxK).

Pacyer koJm4yecTBa TeIIOTHI (TIEpe1aBaeMON TEIJIOBOU SHEPTHUH):

Q = mcdT = mc (TZ—T]_) = CAT.
Eciu teno momywaer temno, To Q >0, a ecnu otmaer, To Q <0. Ho ecth Takue
MPOLIECCHI, MPU KOTOPBIX TEJO MOJYyYaeT WIA OTJAET KOJUYECTBO TEIUIOTHI, HO €ro
temreparypa He usmensercs (AT=0) u nonb3zoBathcss GOPMYION HENb3s (MPUMED C
Kursien Bogoit). [loueMy 3uMol y yTOK HE MEP3HYT Jambl?

Tennora ¢a3oBbix nepexonoB. 1. VieabHas Temiora napoo0pa3oBaHMsl M
KOHeHcanuHu (I') - KOJIMYECTBO TEIUIOThI, KOTOPOE HEOOXOIMMO IS MpeBpaiieHus 1

KT JKHAKOCTH B IIap IIPHU TCMIICPATYPC KHUIICHU.
Jlnia narpeBanus Bofpsl oT 0 10 100 °C TpeOyeTcs HAMHOTO MEHBIIIE SHEPTUH (B AT Pa3), YEM IS
MIpEeBpALLEHUS TOTO ke KoaruuecTBa BoAbl B ap mpu 100 °C.

Q = mr — dgopmyna nmns pacdera KOJUYECTBE TEIUIOTHI MPU MapooOpa3oOBaHUU M
KOHJICHCAIUH.
Ipumepoi: Ty o = 2,26-10° JIx/kr. [Touemy Boga racut orons? Ilodyemy TerIbIil BIaKHBIA BO3yX

MO>KET MOJIHUMATHCS Ha BBICOTY JI0 15 kM (Ky4eBbie oOaka)?
2. YaenbHasi TemjoTa IJIABJeHHSI W KpucTaaau3amum (A) — KOJMYECTBO

TEIJIOThI, HEOOXOUMOE JJIsl TIpeBpalieHus 1 Kr KpUCTANTMYECKOrO0 BEIIEeCTBA MPH
TEMIICPATYPC IIJIABJICHUA B ) KUJAKOCTD TOM Ke TEMIICPATYPBHI.

Q = Am — dopmyna maIg pacdyeTa KOJWYECTBA TEIJIOTHI TPH IUIABICHUH U
KpUCTAITIM3alUHU. [IloueMy BOPOHBI NO3IHEN OCCHBIO IPEANIOYNTAIOT CUIETh Ha JIbAY?
YaeabHast TemaoTa cropanusi () — CBOMCTBO TOIUTMBA BBIACIATH TEIIOTY MPH €ro
CrOpaHuu, U3MEPSIEMOE OTHOIIEHUEM BBIJCIIMBIIETOCS KOJINYECTBA TEIJIOTHI, K Macce
ITIOJTHOCTBIO CTOPEBIIETO TOILJIMBA.

Q = m( - popmymna 17151 pacuera KOJIMUECTBA TEIJIOTHI IIPU CrOPAHUU TOTIHBA.

Ilpumep: Yenosek, "cxxuras" nmuiry B KUCIOPOJIE, YBEIUYMUBAET CBOK BHYTPEHHIOIO SHEPIHIO.
Tutan, oqun u3 cnytHukoB CaTypHa, OyKBaJbHO 3aBaJIeH TOIUTUBOM, KOTOPOE Mbl MOTJIH ObI
NOOBIBaTh U CXKUTaTh, TAK MOYEMY K€ OH HE B30PBETCS, €CIIU 3aKeUb TaM CIIHUKY?

JlpeBecHBbIil yroiib — 000X KEHHOE B Tieun 0e3 BelmecTso k, Br/(m-K)
JOCTyla BO3JyXa JepeBO, 4TOObI OTOTHATH Kuprnd KpacHbii 0 ’77
JICTYHHC CMOJIBL. . JpeBecuna (cocHa) 0,15 (momepek BOJIOKOH)
Tennonposognocts - 3T0  CBOKCTBO JpeBecuna (cocHa) 0,36 (B10JIb BOJIOKOH)
MarTepuaJa, onpejeJisiioniee €ro | ITenomact 0.035
CIIOCOOHOCTH MepeaaBaTh JHEPIHI0 B BHAE | v oo co o 2’33
AT ’

Temia. 3akom ®ypre: Q=k—S.7, rge | CHer 0,11

¢ (HEeyIIOTHEHHBIN) 0,48
AT - Pa3HOCTL TEMIICPATYP BHYTPCHHCU H CHer (YHHOTHeHHBIﬁ) 0’025

Hapy>KHOM MOBEPXHOCTH CTEHBI, S — IJIOLIA /b
MOBEPXHOCTH, /- TONIIMHA CTEHbI, K - KOA(P(UIMEHT TerIonpoBOIHOCTH. PekopicMeHOM 1o
TETJIONPOBOAHOCTH BO BCEX HANPABJICHUSAX SABISETCA, Hanpumep, anmas. Kakos (usnueckuii cmbica
koapduuuenta TtermtonpoBogHocTu? IloueMy MOXKHO NPUKOCHYTBCS K HarperoMmy 10 Oenoro
KaJIeHUsl KYCKY CTeKJIa M He 00keub pyKy? KakoBo 3TO — )KUTh B IIKype Ko3J1a?

N3mepenne kommuecTBa TeroTel. Kajsopumerp. YpaBHeHHe TeIioBoro dajgaHca.
KonnuecTBO TemioThbl - XapakTepucCTHUKa criocoba mepenaud sHepruu. Harpesas
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TCJIO, MBI BCCT 1A IIEpeaacM €My HCYIIOPAAOIYCHHOC IBUKCHUC.

JonoanutenbHas undopmanus. Kamnopumerp - 310 mpubop s HM3MEpPEHUS KOJIMYECTBA
TEIJIOTHI, KOTOPOE BBINENACTCS WM TOTJIOMAeTCss B KakoM-THOo mpomecce ((hu3nveckom,
XUMHYECKOM, Ouonorudeckom). [Tpuranmn pabotel y mpubopa mpocTtoil. UTo-TO BHYTpU cocyna
BBIJICTIICT TEILIO, HAIIPUMeEpP, TOPUT KaKOM-TO 00BEKT. BOKpyr 3TOr0 00bEeKTa €CTh BTOPOM COCY/ C
BOJIOM (KaKk CTakaH B CTakaHe), KOTopblii HarpeBaerca. K Boje mojaBeneH TEpMOMETp, KOTOPBIH
CIIEIUT 3a HM3MEHEHHWEM TeMmIeparypsl. M Bce 3TO eme OKpYKEHO TEeIUIOM30JISAINeH, YTOObI
TeMIepaTypa MEHsUIaCh TOJBKO OT MpOTEKaromux BHYTpH mporeccoB. Korma A. JlaByasse u Il
Jlanmac co3zaBaiy MEpBBIA B MHUpPE KaJOPUMETP, OH BBITJIAJEN I'POMO3JIKO, & BO BTOPOM COCYJE
Obuta He BOJa, a Jsen. [Ipu HarpeBaHWM JieA TUTABUJICS, W BOJA BBITEKAla 4epe3 KPaHUK: II0
KOJIMYECTBY BOJIbI MO’KHO ObLIO CKa3aTh, KAKOE KOJMYECTBO TEIIOTHI MIEPENATOCH JIbLY.
HNurepecusblii paxkr. B kBaptupe 3. depmu 66110 X0I0HO, U KEHA PEATIOKNTIA BCTABUTH BTOPbIE
pambl. YueHBIM pemwl cHayajga TEOPETHUECKH paccuuTarh, Kakoil 3¢ (eKkT nagyT 3T paMbl.
Pacuersl mokazanu, uro 3pdexT HezHauuTesneH. JKeHa He mpuciaylazach K 3TUM JOBOJAaM U Bce-
TakM BCTaBWIa pambl. B kBapTupe crano 3ameTHo Teriee. depmu yauBuics, BEpHYICS K pacueTam
1 0OHapYKUJI OLINOKY.

KoaunvectBa Temnorsl (Q) — CBOMCTBO TeJia nepeIaBaTh Xa0THYECKOe ABUKEHNE
APYTUM TeJIaM NPH Teljioo0MeHe, MPUBOsIee K U3MEHEHNIO er0 BHYTPEeHHel
JHEPIruM, u3MepsieMoe NpU HArPEeBAHUU NPOU3BEACHUEM TEIUIOEMKOCTH Tela Ha

W3MEeHEeHHe ero TeMIepaTyphbl.
V. 3a0auu:

1. Cmemanu 6 Kr BOJABI IPU 90°C u 4 kr CIUpTa MpHU 23°C. KakoBa t=
Temmeparypa cmecu? @opmyna 10Moxo3sek!

m,C,t, + m,C,t,
m,C, + m,C,

2. B kamopumerpe Haxoautcs 2 Kr Bombl mpu Temmeparype 5°C. Tyma OmycKamoT
KycOK Ibja Maccoii 5 kr mpu Temmeparype - 40°C. Kakas Ttemmeparypa
YCTAHOBHUTCSI B COCTOSIHUM TEIJIOBOro paBHOBecHsi? CKOIbKO Jbaa OyAeT B
KaJlopumeTpe?

3. Boma mpu coOmogeHnn HEOOXOAUMBIX IPEAOCTOPOKHOCTEH MOXKET OBITh
NepeoxyIaxaeHa 10 TeMIIepaTypbl — 10°C. Kaxkas macca Ibaa oOpazyercst u3 1 kr
TAaKOW BOJBI, €clii OpOCUTh B Hee MAaJeHbKUW KYCOK JibJla W TEM BBI3BATH

3amMep3aHue.
O6J'I€I[€H€HI/IC CaMOJICTOB, IIOIIaBIIMX B O6J'IaKO, cocToAIEeE U3 HCDCOXHa)KHCHHOﬁ BOJBI, T'OJIOJIC,

oOJieIcHeHNE MPOBOJIOB U BETBEH JCPEBHEB. PEKOPIHO HU3Kas TeMmIleparypa MepeoxiaxaeHHON
BOJBI — 42,550C. Boaa moxeT ocTtaBarbCsi KUIKOW MpH -138°C. Jns sToro Hamo, 4TOOBI B HEH
OTCYTCTBOBAJIM JIIOOBIE, Ja)Ke€ caMble KPOXOTHBIC MBLJIMHKH, KYCOUKHM JbJa, T.JA. IloTomy dTO
MMEHHO OHH CTaHOBSTCS TOW «OCHOBO», BOKPYI KOTOPOH BBbIpACTacT CHEXKHMHKA WJIM TI'paauHa.
TouHO MO TakOMY K€ IPUHIIUITY 3aMEP3al0T U ECTECTBEHHBIE BOIOEMBI.

4. Tlpu Temmepatype Ha ymuue -20°C paGorarompas Gartapes MOIICPKUBACT B
KOMHATe TeMIIepaTypy 16°C. Korna KpoMe OaTapeu BKJIIOUUIU 3JIEKTPOIUIUTKY
MOIIHOCTBIO | KBT, B KOMHaTe ycTaHOBHWIJIACH TeMIIepaTypa 22°C. Omnpenenure
TEIJIOBYIO0 MOUTHOCTh OaTapeu.

5. Kakoe KOJIM4YEeCTBO TEIJIOTHI 32 CYTKH TEPSET YEJIOBEK IYTEM TEILIONPOBOJIHOCTH
4yepe3 KOXKY, €CIM CUUTATh KOA()PUIUEHT TeTUIONPOBOAHOCTH KOXH paBHbIM (0,25
Bt/(m-K)? [loBepxHocTs Tena 1,8 M%, TOJIMHA KOXKH 2 MM, Pa3HOCTh TEMIEPATYP

Ha HapPY>KHOW U BHYTPEHHEHN MMOBEPXHOCTAX 0,1°C.
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Bonpocwi:

1.

10.
11.

12.

13.

14.

15.

16.

17.
18.

BepHo 511, 4yTO npH TEmI000MEHE TEIJIO BCEraa MepeaeTcs OT Teja ¢ OoJbIIei
BHYTPEHHEW dHEPrUeH K TeIly C MEHbILIEN BHYTPEHHEN dHEPTUEN?

MO>KHO JI1 TOBECTU BOJY IO KUIIEHMsI, TOAOTPEBASL €€ CTOIPALyCHBIM IMAPOM MPHU
HOPMaJIbHOM aTMOC(EepHOM AaBICHUU?

[Toyemy TerIOM30MSIIMOHHBIE CBOMCTBA MEeHOIUIacTa noyTu B 20 pa3 nydile, 4yem
KUpruya?

Ha opuHakoBble TJIMTKA NOCTAaBWIM JBE OJIMHAKOBBIE KACTPIOJIM C PaBHBIM
KOJIMYECTBOM BOJIbl IIPU OJTHOM M TOH ke Temneparype. Uepe3 HeKoTopoe BpeMs
B MEPBYIO KACTPIOJIO JOJIWIM HEMHOTO BOJIbI U3 KMISIIETo YailHuka. B kakoit u3
KacTpIOJb BOJIA 3aKUIMUT ObicTpee?

3adyeM Mpu KUNSYEHUM JUCTWIIMPOBAHHOW BOJLI B HEE KIQAYT MOPUCTHIN
KaMEHb?

Yamku amng yasgs UMEIOT GOpMY C 3aMETHBIM PACUIMPEHHEM K BEPXHEMY Kparo.
3auem?

Ecnu Ha 1e0s o/1eThl MeTaUIMYECKHE MPEAMETHI, TO OKOT B Mapuiike oOecreyeH.
[Touemy?

[louemy cekuusiMm OaTapell LEHTPAIBHOT'O OTOIUICHUS MPUIAIOT PEOPUCTYIO
dbopmy, a He KPYIIIYyI0, KaK y OOBIYHBIX TPYO?

[Touemy chipbie ApoBa TOPSAT XyKe CyXUX U JIal0T MEHbIIIE Teria?

[Touemy neTn 3aMep3ar0T B XOJIOAHOM BOJIE OBICTPEE B3POCIIBIX?

HazoBute xoTs OBl B€ MPUYHUHBI, TOYEMY KAJIOPUMETPHI AENal0T U3 MeTasia, a
HE U3 CTEKJIA.

Cror ceHa MpOM3BOJIUT TEIUIOBYIO SHEPTHUIO 32 CUET MpolleccoB THHeHHs. Horna
IUIOXO TMPOCYIIEHHBI CTOT MOXET CaMOBOCIUIAMEHUTHCS (aHAJOTUsl C
pazorpeBoM 3emun). [louemy? Ilouemy Henb3si BOPOWIUTH CTOI C LEJBIO
OCTYAUTH €ro?

ITouemy pa3Meppl MIEKOIUTAIOIMIKUX PE3KO BO3PACTAIN B 3TMOXH, OTINYAIOLIUECS
XOJIOIHBIM KJIMMAaTOM?

[Toyemy npu yBEIMYEHUU COJIEHOCTH YBEINYUBAETCS TEIJIONPOBOIHOCTD BOJIBI, a
TEMJI0EMKOCTh YMEHbBIIAETCA?

JIBa OQMHAKOBBIX TEPMOMETpPA BbICTaBIECHBI Ha conHue. [lapuk ogHOro M3 HUX
3aKom4yeH, a Japyroro — HeT. OJIMHAKOBYIO JIM TEMIIEpaTypy MOKaXyT
TEPMOMETPHI?

[Touemy TemIONPOBOAHOCTh JIPEBECHMHBI MONEPEK BOJOKOH IOYTH B JBA pas3a
MEHBIIE, YEM BIOJIb BOJIOKOH?
[Touemy nporecc OCThIBaHUS Yas B YAIKE OYEHb TPYAHO PACCUUTATH?
[Touemy, HECMOTpSI HA OYEHb OOJIBIIYIO TEMIIEPATYPY, AP0 3€MIIM HAXOAUTCS B
TBEPAOM COCTOSIHUU ?
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19.

20.

21.

22.

23.

24,

=

oo

10.

11.

B 3uMHHI neHb TemIleparypa BHYTPEHHEH ITOBEPXHOCTH CTEHBI MHOI'O HUXKE
TeMIEpaTypsl TMOMENIIECHUS, a TEMIIepaTypa HAPYKHOM IMOBEPXHOCTU CTEHBI
MHOTO BBIIII€ TEMIIEPATypbl HAPYKHOTO Bo3ayXa. OOBSICHUTE 3TO.

Ilouemy CKOpPOCTH OCTBIBaHMS CTaKaHA C KUIITKOM B JAMana3OHE TeMrmeparyp 75
—100°C 3ameTHO OoJibllie, 4eM, HaIpuMep, B Juarna3one /5 — 50°C?

Kakue siBnmeHust OymyT HaOMIOAaThCs, €CIM CTakaH C BOJOW BBICTABUTH Ha
COJIHEYHBIN CBET?

Hbinye MoHBI yamku (MUayibl) ¢ ABOMHBIM JTHOM - B TaKUX EMKOCTSIX TOPSUYUMA
HAIIUTOK OCThIBAaeT MeasieHHee. [louemy?

B 1py0ax moazeMHbIX yacTed 3laHMI BOJAa 4acTO 3aMep3aeT HEe B MOpO3, a B
orrenelb. YeM 370 00BICHUTH?

[louemy HaHOUYACTULIBI METajla HArpeBalOTCA ropa3o ObIcTpee, YeM TaKoH ke
Macchl KyCOK MeTayia?

§ 25. Ymp. 6, Ne 5,13,14,

CocraButh 0600maromyto Tadnuny "KoindyecTBo TemIoThl", UCMOJIB3YS PUCYHKH, YEPTEKHU U
TEKCTOBBI MaTepHual.

Kakue u3 ycoBepuieHcTBOBaHUII HamOosee 3(pGEeKTUBHO YMEHBIIAIOT PacXoj] SHEPrHuH Ha
OXJIAXKJCHHUE KUJIUIL JIETOM?

Bmecrto xommpeccopa 1 ppeoHa UCIOIb30BaTh B KOHAUIIMOHEPAX UCIIAPEHHUE BOIbI.

JlenaTh Hapy>KHbIE CTEHBI U KPBIIIH JOMOB OEJIBIMU.

B sxapy opo1iaTh KphIIly MEJIKO pacibUIEHHON BOAOM.

Hcnonb30BaTh OKOHHBIE CTEKIIA, HE MPOITyCcKarouue HHPPaKpacHbIe TyUH.

e CaxaTp BJIOJb JOMOB MBIIIHYIO PACTUTENBHOCTD, SKPAHUPYIOIIYIO TEILIO0.

B cocyae HaxonsTcs B TEMJIOBOM PAaBHOBECHM JI€A M BOJA OJHOM M TOM ke macchl. B cocyn
BIIYCKAIOT Map IpH TEMIIEpaType 100°C u B ToM ke xommuecTse. Kakast YCTaHOBUTCS KOHEYHAsI
temiieparypa? [lotepsimu Tema npeneOpeyb.

[TocTpouTts rpaduk 3aBUCUMOCTH TEMIIEpPaTyphl IUIABJICHUS IEMEHTa OT €ro MOPSIKOBOTO
HOMEpa U MEPUOAMYECKOMN Tablivlle W MOMbITATeCh OOBSICHUTH ATY 3aBUCUMOCTh Ha OCHOBE
M3BECTHBIX BaM CBEJICHHUI O CTPOCHHUU aTOMA.

OueHuTte BBICOTY MAJICHUS, HA KOTOPOIl 3aCThIBAET pacIlIaBICHHAs CBUHIIOBAS KaIlIs.
BriBenute Gopmyiy A CKOPOCTH OCTHIBAHHSI HATPETOTO TeNa.

Jlo KaKoil MHHHMAaJBLHOM TeMIIepaTypbl MOKHO OXJIAJIUTh TUIACTUKOBYIO OYTBUIKY C KUITSTUEHOM
BOJIOW, He mpeBpaimias ee B jen? Ecau BCTpAXHYTh OYTBUIKY € IMEpPEeOXJIaXJACHHOW BOJOH U
CIIUTh HE3aMep3LIyI0 BOJY Yepe3 Mapiio, TO, U3MEPUB MAacCy JbJa, MOKHO OILIEHUTH ATy
temiieparypy. [lompoOyiiTe 310 cienarb.

[Touemy BOAa B MIACTHKOBOM OYTHUIKE, BBICTABJIEHHON Ha XOJOJ, HAYMHAET 3amMep3aTh OT
cteHok? IloueMy 1emnoyka BO3AYIIHBIX NY3bIPPKOB B BOJE, 3aMep3lied B IUIACTUKOBOU
OYTBIIIKE, TSHETCS OT CTEHOK OYTBUIKM TIOUTH JI0 €€ CEPeTUHbI?

®ypbe conposoxkaan Hanoneona Bo Bpems Erunerckoro noxoxa. Ilocne Bo3BpaiieHus oH Bce
BpeMsl Mep3 M HOCWJI MAJIBTO JaXke B kapy. 3a0aBHO, YTO XOTh OH ObUI AKCIIEPTOM B 00JacTH
TEIUIONPOBOJHOCTH, HO COXPAHUTh TEIJIO B COOCTBEHHOM TeJie ObUT He B cocTosiHUU. [Touemy?
TemnepaTypa Bo3/ayxa HaJl TJIaJIKOW MOBEPXHOCTHIO BOJOEMA MOHU3UIACh HACTOJIBKO, YTO BOJA
MOKpbUIaCh KOpOUYKOHM ibAa. Ilo kakomMy 3aKOHY JOJKHA M3MEHSTHCS TeMIlepaTypa BO3ayXa
HAJ0 JIbJ0M, YTOOBI TOJIIIMHA JIbAA YBEIMYUBAIACh CO BPEMEHEM PaBHOMEPHO?

TennoBast TpyOka (heat pipe) — 37IeMEHT cUCTEMBbI OXJIAXKIEHUS, TPUHIIUAI PAOOTHI KOTOPOTO
OCHOBAaH Ha TOM, YTO B 3aKPBITHIX TPYyOKax M3 TEIUIOMPOBOIAIIETO MeTaia (Hampumep, MeIn)
Haxo0JIUTCA JIETKOKUIISIIAs kuaAKocTh. KakoB npuHuumn ee neiictus?
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U3 makux orce uccneoosanuii 6cex Opy2ux U3BeCMHuIX QUIUYECKUX U XUMUYECKUX
npoyeccos ciedyem 6vl800, YMO NpUpood Kax yenoe coo0epicum onpeoeieHHbll
3anac sHepeuu, KOMopbwlil He Moxcem OblMb HU YMEHbUleH, HU YeaudeH, U Ymo
NO2MOMY KOIUYECMBO IHEP2UU 8 NPUPOOE EYHO U HEU3MEHHO.

T'envmeonvy

E Vpox 24/ 4, z NEPBBIN 3AKOH TEPMOJUHAMUKHU
I'naBubiii 0yxraarep Ilpupoabi!
L[EJIb YVPOKA: 1103HakOMUTh YYEHHKOB C COAEpKaHUEM U JaTh (HOPMYJIUPOBKY
[IEpBOr0 3aKOHA TEPMOJAUHAMUKH, HAYYUTh YYECHUKOB IIPUMEHATH €r0 I peLICHUs
3a/1au.
TUII YPOKA: koMOMHUPOBAHHBIH.

OBOPYJ[OBAHHUE: tepMOMETp DJIEKTPUUECKUI, HAKOBAJIbHS, MOJIOTOK, CBUHIIOBAs

IUTACTUHKA, TOHKUI KapTOH, JIBE€ OJIMHAKOBBIE MPOOUPKH ¢ BoJI0M. TpyOka naryHHas,
mHYp, 3¢dup, Anaduiasm "3akoH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax”.
1IJIAH YPOKA:

1. BerynurenbHas 4acTh

2. Omnpoc

3. OO6wbsacHeHue

4. 3akpennenue

5. 3amanue Ha MoM
1. Onpoc gpynoamenmanvuwiii: 1. KonudecTBo TEmoThl. 2. YpaBHEHHE TEIUIOBOTO
Oamanca.
3aoavu:

1. B aByx cocynax o6bemMoM 1 J1 1 2 JT COASPIKUTCSI OJIMH U TOT K€ Ta3 ¢ OJTHON U TOH
K€ KOHIIeHTpauuei monekyia. B mepBom cocyne temneparypa 300 K, Bo BTopoMm -
350 K. Onpenenuth, Kakasg yCTaHOBUTCSI TEMIEPATypa, €CIU COCY/bl MPUBECTU B
TEIJIOBOM KOHTAKT. TeriooOMeHa ¢ OKpYXKarole cpenoi HeT.

2. B xanopumertp, rae HaxoauTcs 1 Kr Jiba npu TeMIiepatype 0°C, Biryckatot 500 r
BOJSIHOTO T1apa IpU TEMIIEpPAType 100°C. Kakas TeMIepaTrypa yCTaHOBUTCS IOCIIE
TOTO, KaKk MPOM30HAeT TeriooOMeH? TemmoeMKOCThI0 KaJopuMeTpa MOXKHO
npeHeopeyb.

3. Paccunraiite KOJIMYECTBO TEIUIOTHI, TEPSIEMOE 3a CYTKH, Y€pE3 OKOHHBINA MPOEM CO
CTEKJIOAKETOM, €CJIM M3BECTHO, YTO CTOPOHA KBaJpaTHOTO OKHA 1 M, TONIIMHA
creknonakera 0,5 cM, TeMnepaTtypa B KOMHaTe 21°C, na yIuLe 0°C. k — yAeabHas
TETUTONPOBOTHOCTH BEIIeCTBa, paBHas ais crekia 0,84 Bt/ (m - K).

Bonpocur:

1. KakuMm KHUMOSTUIBHUKOM MOXHO BCKUIATUTH BOJY B KAaCTpPIOJIE€ C MEHbIIE

3aTpaToi SHepruu, eciau ux momuoctd 600 Bt u 1 kB1?
MOHO 1 YCKOPUTH 3aKUIIAHUE BOJIbI B YaMTHUKE, JOJIUB B HEE rOpsTYEN BOJIBI?
[Touemy TemoTa ncnapeHus BellecTBa 00JIblle ero TEIIOThI TUIaBICHUS ?

UeMm OTIMYAIOTCS pa3IMUHbIE CIIOCOOBI U3MEHEHUS BHYTPEHHEH SHEpPruu Tena u
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10.
11.
12.

13.

14.

15.

16.

17.

JleMoHCTpaIusi HarpeBaHusi CBUHIIOBOM TMJIACTUHKHA MOJOTKOM
M DJIEKTPOIUIMTKOW. HarpeBanme BoOAbI BO BpeMs IITOpMa
(Maiiep). CepieHue nmymiedHbIX CTBOJIOB (OmbIT Pymdopna).
Cgepro npuBOAWIM BO BpallleHUE, U YEPE3 JIBA C MTOJTOBUHOU
yaca BOJa HarpeBajach /10 kuneHus. [Ipu cBepieHnn TymbmM
CBEpJIOM coBepIaiach Oojblnas padoTa M, CIEIOBATEIIBHO,

YTO MEXAY HUMH 00111ero?

YTo NpoucxoauT, Korja U3MEHAETCS TeMIlepaTypa, a YTO — KOrjaa cooOuaeTcs
TerIo?

MO>KHO J11 TOBOPUTH O KOJIMYECTBE TEIIOTHI U paOOThI, 3aIIACEHHONW CUCTEMOM?
Ecnu npocyHyTh pyKy B KacTPIOJIIO C KUIIAIIEH BOJOM, TO OXkora He n30exKaTh, a
eCIIM TPOCYHYTh PYKYy B TOPSUYIO AYXOBKY ¢ TemmepaTypoil 300°C, To osxxor
MasioBeposTeH. [Touemy?

B Tepmoce MUHMMU3UPOBaHbI BCE TPU TUNA TeIuionepeaadu. Tak jau 31o?

OT 4yero 3aBHUCHUT KOJIMYECTBO TMEpPEAaHHOM TEIUIOTHI OT HArpeToro Tejaa B
OKpPYXaoIyIo cpeny?

[louemy anmasbl Bceraa XojaoHbie?

Ecnu rooBoil CTOK pek CTaHEeT MeHbIIE, TO U 3uMa OyzeT xonoaHee. [louemy?
CrakaH HamoOJOBUHY 3aIlOJIHEH KHUMSATKOM. B KakoM ciyyae BOJa OCTHIHET B
Oonpiieit crerneHu: 1) ecnu MOAOXKIATh 5 MHUHYT, a MOTOM JIOJHMTh B CTakaH
XOJOJIHYIO BOJY; 2) €Cclii cpa3y JOJUTh XOJOAHYIO BONY, a 3aT€M MOJO0XKIaTh 5
MUHYT?

Yro oxnaxxaaeTcs: ObIcTpee — BaHHA, HAMIOJIHEHHAS] TOPSYEH BOJOM, WIIM CTaKaH C
ropstuuM yaem? [Touemy?

Ilouemy y JIbJla TIpU NOHMKEHHH TEMIIEPATYphl TEIUIOEMKOCTh YMEHBIIAETCS, a
TEIUIONPOBOIHOCTD YBEJIIMUNBACTCS ?

IloueMy B IPUMOPCKHMX CTpaHax KJIMMAaT BCEr/a YMEPEHHEE M POBHEE, YeM B
CTpaHax, JIeKaIuX BHYTPU MAaTEPUKOB?

Ecnu B cTakaH KWNSATKAa HaJIWTh TOHKUM CIIOW MAacja, TO CKOPOCTb OCTHIBAHUS

BOJbI 3HAYUTEIBHO yMeHbIIaeTcs. [louemy?

KonbkoOexel penn 3aTOpMO3UTh U CBEJT BMECTE MSATKH, & HOCKH PacCTaBU BPO3b (OOBIYHO
TOpMO3sT HaobopoT). Kak oH OymeT ABUTAThCSA Aaiibllie, €Ciu OyAeT YACp)KHUBaTh CTYITHH B
3TOM HOJIOKEHUU?

...8€WU He MO2Ym HU CO30a8aAMbCsl U3 HU4e20, HU 0OHAMCObl
B03HUKHY8 BHOBb 0OPAUAMBCS 8 HUYMO. ..
Jlykpeyuii

CUJIbHCC HarpcBajlaCb ACTallb. I[)KOYJ'IIO YAaJIOCh II0Ka3aTb, YTO YIKC HaXXC IIPH

OOBIYHOM NEPeMCIINBaHUK BOAbI B I'OPIIKE €€ TCMIICPATypa IMMOBLIIIACTCA.

I[)KO}’J'IL NOBITAJIICA MOHATH 3aKOHOMCPHOCTH B OJCKTPHUUYCCKHUX W TCINIOBBIX IIPOHECCAX, HO
HU3MCPHUTCIIbHBIC HpI/I60pLI TOr0O BpEMCHU ObLIM OYCHb FPYGLIMI/I 1 Majo Ha 4To roaunuchk. Torma
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y4€HBI C TMOMOIIBIO ONBITA IMUBOBAapa CO3Jal COOCTBEHHBIE BBICOKOTOUYHBIE H3MEPUTEIbHBIC
npuOOpBl Ui KOHTPOJS 3KCIEPUMEHTOB. JTO MOMOTJIO JIKOYNMIO BBIBECTH 3aKOH COXPaHEHUS
SHEPTUHU, OTKPHITh 3aKOH TEIUIOBOTO IEHCTBHUS 3JIEKTPUUECKOTO TOKA, ABJICHHE MArHUTOCTPUKIUH,
M3YYUTh OCHOBBI TEPMOJIUHAMHUKH U (U3UKU HU3KUX TEMIICPATYP.
Mexanuveckuii IkBUBaJIeHT TemaoThl (J[xoynn): 4,1858 [x/kan = 4,19 Jlx/kan.

no6ciody, 20e NPOUCXO0UM YHUUMONCEHUE OBUMCYUell CULbl, BO3HUKAEm O0OHOBPEMEHHO
menioma 6 Koaudecmee, NPONOPYUOHATILHOM KOIUYECTBY UCHe3HY8ULel O8UNCYULel] CUTDLL.

C. Kapno

IlepBblii 3aKOH TEePMOAUMHAMMKHM - OTO 3aKOH COXPAaHEHHUS DJHEPruu,

pacnpocTpaHeHHbI HAa TenJioBbIe siBjeHud (1842 r).

3aKOH TJIACUT, YTO SHEPTHIO0 HENb3s HU CO3/1aTh, HU YHUYTOXXHUTh, a TOJBKO MpPeoOpazoBaTh W3
OJIHOTO BHUJA B JIPYro¥l WJIM MepenaTh OT OJHOTOo Tena K Apyromy. HezaBucumo ot mpeoOpa3zoBaHumii
MEXy pa3IMYHBIMU BHJaMH JHEPTUU CYMMAapHBIE KOJIMYECTBA «HAYAIBHOW» M «KOHEYHOW»
SHEpPrUM B JI000M (U3MYECKON CcucTeMe B CyMMeE BCerJa JOJKHBI J1aBaTh OJIHO U TO IKe€.
HUctopuueckas cnpaBka. Jxoyab — OJMH M3 TpeX aBTOPOB 3TOro 3akoHa. [[Ba apyrux —
Hemenkuid Bpau lO.P. ¢on Mailep u Hemeukuiti xe ecrectBoucnsitaTesnib [ JI. @. ¢on
['enbMToaBI] — OTBETCTBEHHBI TJIABHBIM 00pa3oM 3a mateMarndeckoe (I'enpbmrosnil) 000CHOBaHME
3aKOHA COXpaHCHHMS YHEPTUHU U ero 000CHOBAHME C TOYKH 3pECHHS TeopuH mo3HaHus (Maiiep).

Temnuiora npeacrasasier co00ii 0co0y0 GopMy IHEPIrUH U TO0JIKHA YUUTHIBATHCS
B 3aKOHe coXpaHeHMss M mnpeBpamenuss dHepruu! IlepBoe Hauvaudo
TEPMOAMHAMHUKH - OJUMH U3 TPEeX OCHOBHBIX 3aKOHOB TEPMOJIUHAMUKH,
IpPECTABIAIOMUNA COOOM 3aKOH COXPAaHEHUS SHEPruu JUid CHCTEM, B KOTOPBIX
CYLIECTBEHHOE 3HAUEHHUE UMEIOT TEIIOBBIE ITPOLIECCHI.

A A A +Q :AU

° . Q=4U+ 4]

AU Q
AU Y smoeo 3dKOHd, HACKOJIbKO HAM U36€CMHO, HEM
A

U3BECMHBIX UCKIIOUEHULL - OH MOYHbIII.
v v

QDetinman

Ilpumep: Korma Mbl CKMMaeM CHEXOK PyKaMH, TO HPOW3BEICHHAs HaMHU padoTa W IEpeaHHOE

KOJIMYECTBO TEIUIOTHI HIYT HA YBEIMUYCHUE BHYTPEHHEH SHEPrun CHEXKa. YacTb CHera IUIaBHUTCS, a

o0pa3oBaBIIascs BOJa, 3aMep3asi, 00pa3yeT MPOYHBIC CBS3H.

Ilouemy BeHO3HAsi KPOBb Yy xKuUTENIEH TPONMUKOB cBeTHas? [louemy ckonab3sT caHu?

C Opesnux 8pemen, ¢ mex nop Kaxk cywecmeyem usyiexue npupoosl, OHO umeem nepeo cobol &

Kauecmee uoeana KOHEYH)I0, 6blCULYIO 3610611[)/.' 0bveounumeo necmpoe MHOJHCeCmE0 gbusuqecmtx

A6/IeHULL 8 €OUHYIO CUCTNEMY, A eClU 803MOJICHO, MO 8 00HY 0axce eOUHCMBEHHYIO POPMYILY.

CaencrBus: M. IThanx

1. BHyTpeHHsis1 JHepPrusi 3aMKHYTONl CHCTEMBbI OCTAeTCA € TedYeHHeM
BpeMeHH HeusMeHHoM. Ecm Q = 0u A4 = 0, 10 AU = Q.

2. HeBO3MOKHO co031aTh BeYHBIi JABHrareb (Jlat. perpetuum mobile —
nepreryym mobuie). Ecim Q =0, to 4'= - AU.

Beunblii aBurareab 1-ro poaa - BooOpaxkaemasi, HENPEPbIBHO AeiiCTBYIOIIasi MAIIWHA,

KOTOpasi, Oyayuu pa3 3amylleHHO#, coBepmiaja 0bl padoTy 0e3 moJIy4yeHUsl FJHEPruud M3BHE

(coBepiuana ObI TOJIE3HYIO paOOTY OOJBIIYIO, YEM KOJMYECTBO COOOIIEHHON ei SHEPTUH).

aswce ecnu smo u nenpasoa, 6ce pagHo OMAUYHO NPUOYMAHO.
Horcopoano bpyno, «O cepouueckom anmysuasme» (1585)

Korma ckaszamu: «Hneso3MOIiCHO nocmpounio 6eunblll O0suecamenv» — BO3HHUKIA
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TepMOJuHaMHKKa !

[Tpo3opnuBocTh (hpaHIy3ckoli AKaaeMuu Hayk, KoTtopas eme B 1775 r., 337010 J0 OTKPBITHS
3aKOHa coxpaHeHus sHepruu (cepenumHa XIX Beka), pelImiIM He NMPUHUMATh K PacCMOTPEHUIO
IIPOEKTHI BEYHBIX JBUTATEICH.

IlepBbIii 32aKOH TePMOAMHAMMKM — IJIaBHbIH Oyxrajrep mpupoabl! Eciu kro-to
noJtydan 5 pyomnen, a 3 U3 HUX U3pacxo0Bajl, TO Y HETO OCTAIOCh 2 PyOJIs.

V. 3a0auu:

1. CBuHIOBas MyJs JETUT co ckopocThio 200 mM/c u momnaaaer B 3emiiiHON Bas. Ha
CKOJIBKO TpaJycoOB Harpeercss mnyis, eciu 75% KUHETUYECKOW HSHEpPruu IyJu
NPEBPATUTCS BO BHYTPEHHIOIO SHEPTHIO?

2. [Iatpto ymapamMu MOJOTKa TBO3/b 3a0WiIM B JepeBsiHHYIO cTeHy. Kakyro cuiny
HY>KHO NMPUJIOKUTDH K IUISATKE TBO3/sI, YTOOBI BhIAEPHYTH ero? Macca moinota 200

I, CKOPOCTb nepes yaapoMm 5 m/c, niuuHa reo3ast 10 cm.

Bpewmsi, B TeueHrne KOTOPOTO MOJIOTOK WJIM MyJis ACUCTBYIOT C KaKOW-TO CHJION Ha TBEPIOE TEJO,
COCTaBJISIET OKOJIO COTOW JIOJIM CEKYHZIbl. A 3TO HAMHOTO OOJbIIE BPEMEHHU, MOTPEOHOTrOo s
OTBOJIa SHEPTHH OT TOYKM yaapa. OT 5TOH TOUKM TPH yaape H3IydaeTcs Iejias Cepus BOJH
HaIpsDKEHUM, KOTOPBIE PACTIPOCTPAHSIIOTCS 10 BCEMY 00beMy Tera.

3. Kycok npaa BereiBaeT ¢ riryounbsl S00 M. OrneHure, Kakas 4acTh JbJa pacTaer.
Temreparypa Bozsl 1 sbaa 0°C, yaesnpHas TEIIoTa miaBneHus abaa 3,3+10° JHK/Kr.

Bonpocwi:

1. B mpormecce cxaTus HajJ ra3oM coBepiieHa pabora 60 MJ[x, mpu 3TOM OH
nepengan okpyxawomein cpege 40 MJx Temna. Omnpenenure HU3MEHEHHE
BHYTPEHHEN SHEPIrUU Tea.

[TomemmuBas J10K€UKOM ropsiuril 4ail, Mbl BbI3bIBA€M €ro oxjaxaeHue. [louemy?
B 1807 r. ¢usux XK. I'eit-Jlroccak, m3yuyass CBOMCTBa ra3oB, yCTaHOBHJ, 4YTO
CKaThI ra3, pacHIUpssCh B MYCTOTY, HE OXJIAXKJIAETCsS, a NPH PACUIUPEHUU B
atMocdepy — oxnaxaaercs. [louemy?

4. JIBa OOWHAKOBBIX CTAJIbHBIX IIAPUKA YIAIU C OJHOW M TOM € BBICOTHI. [lepBbIi
yraJ B BS3KUH TPYHT, @ BTOPOH, YAApUBIIMCH O KAMEHB, OTCKOYMI M ObLT MOWMaH
pPYKO Ha HeKOTOpoU BbicoTe. Kakoi u3 mapukoB O00JbIe Harpencs?

5. OOBsicHUTE, TIOYEMY M KaK TPEHUE MEXIY IBIKYIIUMUCS YacTSIMHU MAaIIMHbBI
MIPUBOJIUT K BBIICIICHUIO TEILIA.

6. B pesynbraTe coBeprieHus paOOThl U MOJTYUYEHHUS KOJIMYECTBA TEIUIOTHI 5 KK
BHYTPEHHSSI SHEPTHsl UAeaabHOro raza ypenuuwinach Ha 8 k/[x. Kakas pabGora
ObLJIa UM COBEpIICHA?

7. KakoBa HamOoJiee BEpOSATHAsl TMOCIEIOBATEIBHOCTh IMPEBPAIICHUS Pa3TUYHBIX

BHJIOB PHEPIUU MPpU PyOKe APOB TOMOPOM?

8. 3B&3apl 0Opa3yroTcs MyTéM CxKaTHsl MOJ JelcTBUEM COOCTBEHHOW rpaButanuu. [louemy mnpu
9TOM BO3pacTaeT TeMIEepaTypa 3B€3/bl?
V. § 26. Yrp. 6, Ne 3-6.
1. IToAroToBUTh NATUMHUHYTHOE COOOIIEHWE O JKU3HM M HAyYHOH JEATETbHOCTH YUYEHBIX,
OTKPBIBILIMX [IEPBBIN 3aKOH TEPMOJAUHAMUKHU.
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2. HarpeBaercsi wiM OXJaXJaeTCsl WACANBHBIM Tra3, €CIH OH PACIHIUPSIETCS MPU TOCTOSHHOM
JABJICHUH?
[Touemy poraT 3aMep3IINeE JIIOAU U )KUBOTHBIE?
4, Hoquy IIpu mocaake camoJjieTa UACT AbIM OT KOJICC. OLIGHI/ITB KOJIMYCCTBO TCILJIAa, BBIACIACMOIO
IIPU TOPMOKEHUMU.
3a ocnogy mym mbi bepem noaoACeHUe MaKoe: U3 HU4e2o He MmeoPUmcs HU4mo.
Jlykpeyuu
g Vpox 25/5. EHPI/IMEHEHI/IE INEPBOI'O 3AKOHA TEPMOAUMHAMUKHU
Beunoe ABHKCHHUEC HE €CTh BEUHBIH JIBI/II‘aTeJIb!
L[EJIb VPOKA: HayuuTp ydamuxcsi IPUMEHATH MEPBBIA 3aKOH TEPMOJUHAMUKHU K

w

u3onpoueccam. [late npencrapienue o0 aguadaTHOM IMpoliecce.
TUII YPOKA: koMOMHUPOBAHHBI.

OBOPY][OBAHHUE: Bo3ayiiHOE OTHUBO, CEPHBINA 3pup, BaTa.
LIJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObscHeHue
3aKperuieHue
3amanue Ha 1OM

Il. Onpoc ¢pynoamenmanvuouii: 1. TlepBbiii 3akoH

agrowdE

TepMoauHaMUKH. 2. CleICTBUS MEPBOT0 3aKOHA TEPMOIMHAMHUKH.

3aoauu:

1. OnuH MOJIb MHEPTHOTO Ta3a Cxkayiu, coBepmuB paboty 600 J[x. B pesynbrare
CKaTHsL Temmepatypa rasa moBbicwiack Ha 40°C. Kakoe KOTHYECTBO TEILIOTHI
oraai ras?

2. IIpu cooOmieHnn uacaIbHOMY a3y KOJIMYecTBa TeIIoThl Q Ta3 coBepiiaeT padoTy
A'. Kakoii 6p11a BHYyTpeHHssI sHeprus ra3za Uj, ecnu ero teMmrepaTrypa Bo3pociia B
4 paza?

3. Ha ckoyibKO M3MEHHUTCS TeMmIlepaTypa Ka)XAOro U3 JABYX OJMHAKOBBIX IIAPOB B
pe3yabpTate J000BOro yJaapa, €Cii CKOPOCTh HAJIETAIOUIErO IIapa YMEHBUINUIIACH C
10 m/c go 4 m/c. Bropoil map no ymapa MOKOWJCS. YAelbHas TEIJIOEMKOCTh

matepuaia mapoB 300 [x/(kr-K).

4. Topuus a3zota 3anumaeT oowveMm 20 1 npu gaenenun 0,5 atm u temneparype 300 K. C razom
IIPOU3BOJAT CIIEAYIOIIUI MPOLECC: €My MEUIEHHO coOoO0MIarT KojaudecTBo TemoTel 300 [k,
IIpU 3TOM TeMIleparypa rasa yseanunsaercs Ha 10 K. CxxumaeTcs raz ninm pacmmpsiercs?

5. TennonzonupoBaHHBI LUIMHAPUYECKHH COCyJl pa3feleH Ha [JB€ YacTH HENOJBMKHOU
HENpoHuIaeMo mneperopoakoi. Ilo ogHy CTOpPOHY OT NEpPEropoaKHM HaxXOAATCsS 2 MOJA
onHoaToMHoOro rasza npu temneparype 300 K, a mo apyryro - 3 Mo 0OZHOATOMHOTIO Ta3a IpHU
temnepatrype 400 K. Kakasg Temneparypa ycTaHOBUTCS B COCYAE, €CIM NEPEropoiky yoparb?
I"a3pl cunTaTh NACATBHBIMH.

Bonpocwi:

1. Tlouemy mipu c1aboM MOPO3€ CHEKOK CJCIUTD JIETKO, & MPHU CUIBHOM 3TO CAETIaTh
HEBO3MOKHO?
2. IToueMy myII€YHBIN CTBOJI OT XOJOCTOTO BBICTpPEJIa HArpEeBAETCA CUIIbHEE, YEM OT
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BBICTpENA CO CHapSIAOM?

3. T'a3 coBepmiaet padboty 2 kJIk mpu nepenaye eMy KOJIMYECTBA TEIIOTHl 7 KJIK.
Yemy paBHO U3MEHEHUE BHYTPEHHEW dJHEPTUHU ras3a?

4. 3a cuyer, KakoWd HHEpruM coBepliaercs padoTa MO MNEPEMEIIEHUIO PTYTH B
TEPMOMETPE JJIsI UBMEPEHUS TEMIIEPATYPBI Tea?

5. neanbHblil Ta3 3aHUMAET IOJOBUHY TEIUIOW30JUPOBAHHOIO COCyAA, B APYroi
MOJIOBUHE KOTOPOro BakyyM. UTO TMpPOU30UAET C TEMIEPATypou rasa, €ciu
MTHOBEHHO yOpaTh pa3faeauTeIbHYIO IEPEropoaKy?

1. Ecniu TepMoguHamMuyeckue mpoiecchl He MPOTEKAlOT, TO CUCTEMA HAXOJIUTCSA B

PABHOBECHOM COCTOSIHMU. [lapaMeTpbl cHCTEMBI B3aMMOCBSA3aHbI, KOI/la U3MEHSAETCS

OJIMH TIapaMeTp, TO U U3MEHSIOTCS Apyrue napameTpbl. OCHOBHBIE (popMyabl: A +

Q=4U; A'=pAV; Q=4U+A"; A=-pAV; U=U (T) — nns uaeanpHOro rasa.

Hanpasie - | Koneunslit | @opmyaa —

I'padux
HHe Ipouecca | pe3yabTar 3aKOH

IMpouecc YcaoBusi

H306apnoe p=const A>0, T-ymenvuu.

oxmmrene | S

Q+A=4U

p
H3oxopHoe V=const A =0, T-ysen. Q=AU T
HarpeBaHue Q>0 AU>0 p - yeer. B v
0
P
4—
Vv
0

p
H3oTepmuueckoe T=const AU=0, V- ymenvuu. - .0
ciKaTHE A>0 Q<0 p - yeen. B v
0
V- ymenvuu P
Anuadaroe | g asq AU>0 T-yeen. A= AU \\\\_
cKaTHe
p - yeen. V
0

JlemoHCcTpanysi aanMadaTHOro mpouecca. [Ipumepsl: NOABEM TEIUIONO BIAKHOIO BO3IyXa
BBEpX M oOpa3oBaHue ob6nakoB. Ecnmu ra3z pesko cxxumaercs, To OH HarpeBaerca. Eciam pesko
pacimpsieTcsi, TO OH OXJIax1aeTcs (Ha 3TOM INPUHIIMIIE OCHOBaHA pab0Ta OXJIaXAAIOLINX CUCTEM).

AauadaTHbIH Mpouecc MNpPOTeKaeT B TEPMOAMHAMHMYECKON cucreme 0e3

TENJI000MEeHAa C OKPY KaKIIel cpeaoi.

Poccuiicko-eBponeiickuii pentrenoBckuii yazep XFEL cram caMbiM MOLIHBIM U OBICTPBIM

"KUISATUIBHUKOM" 3eMJiu, pa3orpeB BOJAYy A0 TEeMIEparypbl B 1,6:10° K 3a JECATYIO JIOJIIO

MUKOCEKYH/IbI U MPEBpPATUB €€ B 3K30TUYECKYIO (OpMYy MaTepHH, paHee HEU3BECTHYIO YUEHBIM.
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[Tpu o6myyeHUH MOAOOHBIM MMITYJBCOM 3JIEKTPOHBI OTOPBYTCSI OT CBOMX MOJIEKYJ, MEKAaTOMHBIE
CBSI3M pa3pylaTcs, BEUIECTBO HOHU3UPYETCSA, U MEXIYy aTOMaMU BO3HHKHET CHJIbHAs
OTTAJIKMBAIOIIAs cuja, KOoTopas OyneT 3 (heKTUBHO UX Pa3TOHSATh.

Bcezoa evibupatime camviil mpyoHwlli nymbs — mam vl He 6CMpemume KOHKYPEHMO8.
Ulapns oe I'onnw
V. YTo0 HykHO, YTOOBI H3YYHUTh KAKYIO-JIH00 TEPMOAMHAMHUYECKYI0 cUCTeMY ?
1. Onpenenuts paboTy, COBEPILIAEMYIO B JTAHHOM IPOLIECCE.
2. OnpenenuTh U3MEHEHUE BHYTPEHHEN SHEPTUU CUCTEMBI.
3. OnpenenuTth KOJIMYECTBO TEIUIOTHI, KOTOPOE BOIILJIO B CUCTEMY WJIM KOTOPOE
oTJajna cucTema.
4. YCTaHOBUTH CBSI3U MEXY OTJEIbHBIMU BEIMUMHAMH, KOTOPhIE XapaKTePU3YIOT
cocTostHuE pabouero Tena (ra3a)

3aoauu:

1. IIpu uzobapuom (p = 9-10° ITa) pacmrpenuu Ha 0,5 M° ra3 coBepiui padory. B
MpOIECCE PACHIMPEHMs] Tra3y TMepelaHo KOJWYeCTBO TemIoThl 13,25 -10° JIx.
PaccuuraiiTe n3aMeHeHe BHYTPEHHEH YHEPTHUH rasa.

2. Ins wmzobapuoro narpeBanusi 800 moneidt raza Ha 500 K razy coobmmnu
KoiaumdecTBO TerioThl 8,3 MJIx. Onpeaenuts paboTy raza W mpupamieHue ero
BHYTPEHHEN SHEPIUU.

3. [IBa Momst KUCIOPOJIa OYEHBb OBICTPO CXKAJIM, COBEPIIUB MpH 3ToM padoty 300 JIx.
UYto npouzonuio ¢ reMneparypoi kuciopoaa? Yemy paBHO ee U3MEHEHHUE ?

Bonpocwi:

1. Tlouemy HarpeBaeTcsi OOIIMBKAa JIETATEJIHHOTO armapaTa MpH €ro JABUXKEHUH B
atMochepe 3eMiTu (pasorpes arMOCEPHOTO CTONIOA JI0 33000°C npu nagesnu acreponsa)?

2. Yem oTiiMyaeTcs MPOIECC H30TEPMHUUECKOTO PACHIMPEHHS Ta3a OT MpoIecca ero
M300apHOTO HArPEeBaHUSI M YTO MEXKYy HUMH OO0IIIero?

3. Ilpu pabore NHEBMATHYECKOTO MOJIOTa, PabOTAIOMIEr0 CXKATHIM BO3IYXOM,
HaOmomaeTcss obmep3aHue MojoTa cHapyxku. Kak OOBSCHUTH OXJIaxIACHHUE
MooTa’?

4. Kakyro paOoTy Npou3BeI ra3, €ciau OH NoJyduia KojauuecTtBo TermioTsl 300 [k, a
€ro BHYTpPEHHsIS sHeprus yBennuwiack Ha 200 [Jx?

5. T'a3 B agmabaTHOM mpoIiecce coBepIIaeT OTpULlaTeIbHYI0 paboTy. UTo mpu 3TOM
MIPOUCXOUT C €ro BHYTPEHHEHN YHEPTHEii?

6. OOBscHUTE, MOYEeMY KyCOK PE3HHBI HATPEBAETCS, ECIIH €TO PACTIHYThH?

/. 'Y OIIMHAKOBBIX KOJIMYECTB OJHO - U JBYXaTOMHOI'O ra3a OJWHAKOBO M3MEHWIIH
Temreparypy. OJIMHAKOBOE JIU KOJIMYECTBO TEILJIOTHI MOTPEOOBAIOCH?

8. B ammabatHOoM mporiecce BHYTPEHHSSI dHEPrus | MOJb Pa3pekeHHOTO Temus
yBenunuuBaeTcs. Kak M3MeHsI0TCs IpU 3TOM TeMIlepaTypa Teliusl, €ro 1aBieHue u
00BEM?

9. Tlouemy BamM HE MOMOXKET TIEYCHBE C MIOKOJIAIOM Cpa3y IIOCIe TOT0, Kak
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BbI 3a0epeTech Ha KphIlry HeOockpeba?

10. 13 HayasibHOrO COCTOSIHUSL O HEKOTOPOro O0beMa ra3 pacIiMpsercs B OJHOM
clly4ae HM30TEpPMHUYECKH, B JIpyroM aauabatHo. B kKakoM M3 3TUX HpPOLECCOB
OKOHYATEJIbHOE JaBjieHUE OOJIbllle, U B KAKOM coBepliaeTcs Oobiias pabora?

11. Camast Hu3Kas Temmeparypa Bo Bcemennoit — 270,5°C. Ilouemy B GBICTPO
pacIIHpsIoNIeiics TyMaHHOCTH Bymepanr ona gocturaer — 272°C?

12. KakoBsl BO3MOKHBIE IPUYHHBI OXJIAKICHUS MOBEPXHOCTH OKeaHa Ha 2 — 3°C B
30HE JEHCTBUS CUIBHOTO MOABOAHOIO 3€MJIETPSCEHUS?

13. Pakera cTapTyeT ¢ 3eMiId U pa3roHsieTcs A0 HY>KHOM ckopocTu. HarpeBaercs nu
IpH pa3roHe Bo3AyX BHYTpU pakeTbl? CTEHKHU paKeThbl HETEIIONPOBOIHbIE.

V. 27. Ymp. 6, Ne 8 — 10.

1. Cyxoil Bo3ayx mepeHocUuTcs ciadblM BETPOM uepe3 rOpHbIil nepeBan BoicoTol 1 kM. OueHure,
HACKOJIbKO TeMIIEpaTypa BO3/lyXa Ha IepeBajie HUXKe, YEM Y IIOJHOKbS TOp.

2. CKOJIBKO BpeMEHH MOHaI00UTCS Il TOTO, YTOOBI IPUTOTOBUTH YAIIKy ropsdero kogde 3a cyer
SHEpPruM XOMsUKa, Oeryiero B kojece?

3. OauH MOJIB UCATLHOTO OJTHOATOMHOTO ra3a mpu temieparype 290 K pacmmpsiercs n3obapHo
710 TeX IMOp, MOKa ero 00beM He yBETUUUTCA B 2 pa3a. 3aTeM Ia3 HarpeBaloT U30XOPHO TakK, YTO
€ro JaBJI€HUE yBeInuuBaeTcs B 3 paza. Haliiure nu3MeHeHne BHYTPEHHEW SHEPTUM rasa.

4. B BeTpeHyro moroay y JroJeil oTMep3aeT HOChl. MexXay TeM MPUXOIUTCS YUTaThb O TOM, YTO
METEOPUTHI PaCKaNAIOTCS OT TpeHUs 0 Bo3ayX. [louemy He HarpeBaeTcst HOC?

5. CocraBpTe o0OOOmaronyro Tabmuiy "llepBeIii 3aKOH TEPMOJUHAMHUKHU", HCHOIB3YS
PUCYHKH, YepTE M U TEKCTOBBIA MaTepHal.

Vuenue - omo mpyo, nenpemenno mpyo, a He pazeieyeHue.

U K. Kuxoun
E Ypox 2076 % PEIIEHHUE 3AJ1AY
T

Yero He BCTPEYAKTCH MJICKOINUTAIOLIME Pa3MepPoOM ¢ MyXy?
L[EJIb YPOKA: HayunTh yYUeHHKOB NPUMEHATH NEPBbIM 3aKOH TEPMOJNHAMUKH MIPU

pElICHHUH 3aa4. A
TUII YPOKA: peuienue 3a1ad4.
OBbOPY]/[OBAHHUE: MUKpOKaIbKyJIATOP.
1IJIAH YPOKA:

T = const

BCTyrII/ITeJ'ILHaSI 4acCTb

Onpoc >V
Pemenue 3amau 0
4. 3aganue Ha IOM

1. Onpoc ¢pynoamenmanvuwviti: 1. llpumeHeHns mepBOro Hadajga TEPMOJUHAMUKH B
u3ormpoiieccax. 2. AnquabdaTHBIN MTPoIIecc.

Sl

PA
3aoauu:

1. Kakoe KOJIHMYECTBO TEIUIOTHI IMOTPEOOBAIOCH TOJIBECTH K  EEEE—
MOJTIO HJICATBHOTO OJTHOATOMHOTO Ta3a MpH €ro W300apHOM
HarpeBaHWM, €CJIM B IPOIECCE HArPeBaHMs ra3 COBEPIIIHII
pabory 10 JIx? (25/1x) Kakos KIIJ[ mpomecca? 0

Bonpoc: ]Ins naeanbHOro 0JJHOATOMHOTO ra3a paboTa B M300apHOM Ipoliecce cocTaBisieT 2/5 ot

MOABCACHHOTO KOJIMYCCTBA TCIJIOTHI, a UIA ABYXaTOMHOTO ra3a CKOJIBKO?

»V
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2.

B cocyne eMkocThiO 2 71 HaAXOIMUTCS KHUCIOPOJ IO

naeineHneM 1 atM. CTEHKM cocylna MOTYT BBLAEPKATH ’ 2
nasineHne 10 10 atm. Kakoe makcumanbHOE KOJIMYECTBO V= const
TEIJIOTHI MOKHO COOOIIUTH Trazy? 1
3. B Tenion3oaupoBaHHOM T€pMETUYHOM COCYJE€ HaXonuTcs O =V
JIBa MOJISI HICAJIBHOTO OJJHOATOMHOTO ra3a npu remneparype 300 K u HopmanbHOM
atMocepHoM naBineHuu. HaliTu naBieHue rasa mocie BKIOYEHUS HA TP MUHYTHI
HEOOJBIIOT0 3JIEKTPOHArpeBaTENsl MOIIHOCTHIO 16,6 BT, IOMEIIEHHOTO B COCY/I.
4. OueHUTEe BEPXHUU Mpeaed TeMIepaTypbl aproHa, IMOJBEPrarollerocs CHKaTHIO
NOpIIHEM-TTYJIEd B UWJIMHIPE-CTBOJE, ecau myns Maccoi 100 r Bieraer B CTBOI,
uMeromuii 06seM 200 cM°, ¢ HAYaNBHOIM ckopocTthio 250 w™/c. HavanbHas
temnepatypa raza 300 K, naBnenue 1 atm. ph \
5. Kucnopon, 3anumaromuii npu nasienuu p; = 1 Mlla v
oobeM Vi = 5 151, aguabaTHO pacimupsieTcs B 3 pasa. N\ ~ - __T,= const
Omnpenenute paboTy pacHIMpeHus rasa. : _ T.= const

6. BepTukaibHbIN HUIMHAP pa3AesieH MOPIIHEM Macchl M. i -V
Hapn nopurnem BakyyM, a HUKe MOPILHA ra3000pa3ubiii renuil. K razy nogsoaurcs
TEIUIOBasi MOMIIHOCTh N, TpPH OSTOM TMOPUIEHb MOJHUMAETCS C TMOCTOSHHOMN
ckopocThto. Haiinure 3Ty ckopocTh. TpeHueM rnpeHedpeys.

Bonpocwi:

1. ITlouemy Berep, AYIOLIHUM C TOp, KaK MPaBUJIO, CYXOM W TOpsiYMU, BEAb B ropax
XOJIOAHO M BIAXKHO?

2. Ilporperslii y 3€MHOW MMOBEPXHOCTH BIAXKHBIA BO3AYyX IIOJHUMAETCS BBEPX.
Cosepiiiaet Jin OH TIpH 3TOM paboTy? Kak m3aMeHseTcs ero BHyTpEHHSS dYHEPTHsI?
KaxkoBbl mocneacTBus 3Toro npoiecca?

3. B kakom ciydae npu C:KaTUM rasa B HUIMHIPE 10 OJHOTO U TOrO € KOHEYHOI'O
ob0bema copepiraercs 6omblas padoTa: IpU MEAJICHHOM MEPEMEIICHUN TTOPIITHS
wiu nipu OsicTpoM? LIMMHIp HE TETIION30IMPOBAHHBIH.

4. MoOKHO JH yKa3aTh IpoIecC, B KOTOPOM ra3 HarpeBaeTcsi, OT/1aBasi TeIio?
[Touemy yenoBek YyBCTBYET 03HOO MOCJE TOT0, KaK CHJIBHO YUXHET?

JIBa oAMHAKOBBIX OObEMa ras3a, HaXOAMBIIUXCSA IMPU OJUHAKOBBIX YCIOBHUSX,
C)KMMAaIOT JI0 OJMHAKOBBIX KOHEYHBIX OOBEMOB - OJMH OBICTPO, JApYyrou
MeJIeHHO. B kakom citydae coBepiieHHas pabora 6ombiie?

3a cdeT yero HarpeBaroTCs MIWHBI ABTOMOOWJIS MIPU JITUTENBHOM e311e?

Cxumas ra3z aanabaTHO, MbI coBeplaeM padoTy. YBENIMUUBAETCA JHU MPU 3TOM
MOTEHIMAbHASI YHEPTUSI MOJIEKYJI raza?

9. Bcerna nu mnoABeNEHUE TeIUla K CHUCTEME TMPUBOJUT K YBEIHUYCHUIO €€
BHYTPEHHEU SHEPTHUU?

10. OTKyzna mojydaeT SHEpPrui0 3amMep3arolias BoJa, pa3pbiBas TpyObl MapoBOTO

OTOIUIEHUS?
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11. MHoraa ra3 npu OXJaXKJI€HUU OTAAET MEHbIIEE KOJIUYECTBO TEIIOThI, YeM ObLIO
3aTpayeHo Ha ero HarpeBaHue. Pa3zBe 3TO HE MPOTHUBOPEUYUT 3aKOHY COXpPAHEHUs
sHeprumn?

12. TloueMy mpu YBEJWYEHUM BHEIIHETO JABJICHHUS TeMIEparypa KpUCTAJUIM3aluu
BOJIbI TOHMKAETCS, @ TEMIIEpaTypa IIaBJICHUS Jibjla HA00O0pOT MOBBIILIAETCS ?

3aoauu: p

1. OnuH MOJIb MJIEAJTBHOTO OJIHOATOMHOIO ra3a HaXOAMTCS MPU  npof---------3 .
HOPMAaJIbHBIX yCJOBUSAX. Kakoe KOJMYEeCTBO TEIUIOTHI HAaA0 /
COOOIIUTE Ta3y, YTOOBI IPOBECTH MpPOLECC, MOKa3aHHbI Ha  PO| .7
prcyske (n = 2)? SEVARNVAS

2. /Iea Mo uACAIbHOIO OJHOATOMHOIO Ta3a HaXoAsTCs B
paBHOBeECHOM coctossHuM npu Temmneparype 250 K. I'a3 cHauana HarpeBaroT
n300apHO, a 3aTeM — M30XOpHO. B pe3ynbraTe naBieHUe ra3za yBeJlIWYMBAETCsS Ha
20%, a o0beM yBenuuuBaeTcs B 1,5 paza. Kakoa padora raza? Kakoe KoanuecTBo
TEIUIOTHI OH MOJIYYHJI B 3TUX JIBYX Mpoleccax?

3. 'enmuii  pacmmpsiercss B mpomecce | - 2, B KOTOPOM €ro JaBJICHHE
IPOMOPLUOHATBEHO 00BeMy, OoT Temmeparypsl T go temneparypsl 1,2 T. 3atem
reuil pacmmpsiercss n3o0apHo B mporecce 2 - 3 go Temmepatypsl 1,5 T. Hailitu
OTHOIIIEHHE KOJIMYECTB TEIUIOTHI, MOJYyYEHHBIX ra30M B mpoueccax 2 -3 u 1 - 2.

4. Tlpomiecc pacumupeHus OJHOTO MOJIA ra3a H300pakeH Ha
pucyHnke. HailTu KOIM4eCTBO TEIIIOTHI, MOJYYEHHOE Fa30M.

IV. Yop. 6, Ne7, 11, 12.

1. BooOpa3ute Mup, B KOTOPOM HE BBINOJHSIETCS TMEPBbI 3aKOH
TepMOJUHAMUKH. YeM ellle HHTepEeCeH 3TOT MUP?
2. C kakoil BBICOTHl JOJDKEH MajaTh MapalllOTUCT Oe3 Mapaiora B
BaKyyMme, 4TOObI OT HETO HE 0CTaJI0Ch MOKPOTo MecTa?
. Ilo cyru, pacimupenne Beenennoi — aquadbarunueckuit mpouecc. Kak 3to monumars?
4. Bbl HaJIE’)KHO 3aKPBLIN OTBEPCTUE BEJIOCUIIEIHOTO HACOCA M M30 BCEX CHII OBICTPO CXKAJIKU B HEM
BO3ayX. OLleHUTEe MaKCUMaJIbHYIO TEMIIEPATypy BO3AyXa B HACOCE, KOTOPYIO MOHO MOJYyYUTh
B 3TOM CIIy4ae.
5. Halitu temmeparypy rasa mpu MakCUMaJbHOM CXAaTHH, €CIIM TOPIIHIO MAacchl M COOOIIMIH
ckopocTh v. Cucrema terionszonupoBanHas. Hauaneueie P, 7u V U3BECTHBI.
1'0e mblcb cunbHa — mam 0eno NoIHO CUTBL.
Ilexcnup
Jlononnumenwnwiit ypox: TEINNIOEMKOCTDb UAEAJIBHOI'O I'A3A
Lenbp HayKNn — NMOHATH PeaTbHOCTh Yepe3 00bsICHEeHHS.
LIEJIb YPOKA: Pa3BuTh NpeACTaBICHUS yJalllUXCs O TEMIOEMKOCTH MJI€aJIbHOTO ra3a u crnocobax
pacuera KOJIMYECTBA TEIIOTHI B U30IIPOLIECCaX.
THUII YPOKA: nexuus.

w

ObOPY/[OBAHUE:

1IVIAH YVPOKA:
BcerynurensHas 4yacThb
IToBTOpEeHune
Jlexknus

Pemenne 3amau
3azanue Ha 10M
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Il. 3a0auu.
1. B TOpu30HTAIBPHOM HHUIUHAPUYECKOM COCYJE, 3aKPHITOM MOPITHEM, HAXOMUTCS

uaeanbHbli  OAHOATOMHBIM Ta3. IlepBoHauwanbHOe paBnenue raza 75 Kklla,
paccrosiHME OT AHa cocyaa no nopwmHs 40 cM, mIoniaap NONEPEYHOrO0 CEYEHUS
noputst 60 cm’., B pe3ynbTaTe MeUIEHHOr0 HArPEBAHMS ra3a MOPIICHD CIBHHYIICS
Ha 10 cm. [Ipu IBMKEHUM MOPIIHSA HA HETO CO CTOPOHBI CTEHOK
nercteyer cuna tpeHus 600 H. Kakoe koam4ecTBO TEIUIOTHI
noaBesn K razy? Cocyl HaXOJUTCS B BAKYyMe.

2. Hackobko M3MEHSIeTCS BHYTPEHHSS HEPrusi OJHOATOMHOTO

UJCAIBHOTO Ta3a NpU €ro IMepexoje U3 cocTosHus 1 B
cocrosinue 2? 0,9 MJlk. Kakoe KOIu4ecTBO TEIMJIOTHI MOMY4YUa Obl JBYXaTOMHBIN

UJICAJIbHBIN a3 MPU €ro nepexoe u3 coctosaHus 1 B coctostnue 27 1,86 Mk

3. C omHMM MoOJIleM HACAITBHOTO Ta3a MPOBOAAT TEIUIOBOW TpOIECC, B KOTOPOM Ta3 CHadaia
1300apHO pacHIMpseTcs, a 3aTeM H30XOpHO oxiaxkaaercs. [Ipu aTom rasom cosepiieHa paboTa
A'. OTHOIIEHWE MAaKCHMaJbHOTO JABJIICHUS K MUHHMaJIbHOMY JaBICHHIO BO BCEM MpOILECcCe
paBHo K. OnpenmenuTe Temmeparypy ra3a B HAayallbHOM COCTOSHHH, €CIM HM3BECTHO, YTO OHA
paBHa TeMreparype ra3a B KOHEYHOM COCTOSTHUH.

4. B Xopo11o oTKa4aHHOW BaKyyMHOM CHCTEME OTKPBIBAIOT KPaH, COSTUHSIONINN €€ C aTMOC(EPO.
Cpazy nocie ypaBHUBaHHS JAABJICHUN KpaH 3aKpbIBalOT. KakuMm OKa)keTcs JaBiieHHE B CHCTEME
MOCJIE YCTAHOBJIEHUS TEIUIOBOTO pABHOBECHS OKpYXXarolMM Bo3ayxoM? AtmocdepHoe
JABJIEHUE Po.

Il. OHpe,IIGJIeHI/IG TCINIOCMKOCTHU CBSA3daHO C IICPBBIM 3dKOHOM TCPMOJAHMHAMHUKH

3aKOHOM COXpaHEHHUs U MPEBPAIlEHHs DHEPTUH B TEIUIOBHIX nporieccax: Q = AU+A".
3Hasi TEIUIOEMKOCTh BEIECTBa B JAHHOM TEPMOJMHAMHYECKOM IIpoliecce, JIETKO
HAWTH MOJTYYEHHOE TEJIOM KOJIMYECTBO TEIJIOTHI:

Q=mc(T,-T))=C(T,-T) = V'Cu(Tz -T)
Moasipaas Temi0eMkocTh (C) - KOJMYECTBO TEIJIOTHI, MOJy4YaemMoe OJIHHM
MOJIeM BellleCTBA NPH HATPEBAHWHU €ro HA OJMH KeJIbBHH.

Lov(T,-T) “2 LK - monw

Temio0eMKoOCTh onpeaeadeTrcd HE TOJbKO CBOMCTBAMH BeleCcrea, HO U BUAOM
TEPMOANHAMHUYICCKOIO IMpouecca.

1. M30TepmMuyecKuil mpouecc. Ipu uzorepmuueckom pacumpenun (T = nocm.) raza K Hemy
nogsoaurcs terwio (Q>0), HO ero TemmepaTypa ocTaeTcs HeW3MeHHOW. M3 ompeneneHus
CIIeIyeT, 4TO TEIUIOEMKOCTh Ta3a B M30TEPMHYECKOM Mpoliecce OECKOHEYHO BeiHnKka. B aTom
cllydae Bce MepelaHHOE CUCTEME KOJMYECTBO TEIUIOTHI UAET Ha COBEPIIeHHE PaOOTHI.

2. AnnadaTHBIA nmpouece. Eciau ra3 yyacTByeT B aauabaTHOM IIPOIECCE, TO €ro TEMIEPaTypa

U3MEHSETCs, a MOJyYeHHOE Ta30M KOJHMYECTBO TEMJIOThl paBHO Hymo. CrenoBaTenbHO, B
anuabaTHBIX Mpolieccax TEMJI0EMKOCTh paBHA HYJIO, U paboTa raza 4' HaJ BHEIIHUMH TeIaMU
COBepIIaeTcs 3a CUeT yObuIn BHYTpeHHel sHeprun: 4' = -AU.
[Ipomeccbl, mNpH KOTOPBIX TEIJIOEMKOCTh OCTA€TCS HEM3MEHHOH, TMPHHATO Ha3bIBaTh
nonumponuueckumu. [IpuMepaMy NOJUTPOITMUECKUX ITPOLIECCOB, HAPSAIY O M30TEPMUYECKUM U
annabaTHBIM, SBJISIOTCS Takke u3oxopHbid (V = nocm.) n u300apHbId (P = nocm.) MPOIECCHI.
CoOTBEeTCTBYIOIIME UM MOJISIPHBIE TEINIOEMKOCTH 0003HauatoT uepe3 Cy u Cp.
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3. M30xopHbIi npouecc. [Ipu uzoxopuom npouecce A' =0u Q = AU
i i
v-G (T, -T,) ZE"R(Tz -T,) >C, =§R

4. N300apHblii npouecc. Ilpu uzobapHom mpouecce (P = nocm.) ra3 NpU HArpeBaHUH
pacmmpsiercss ¥ copepiraer paboty. IlomyueHHOE Ta3oM TEIUIO JIMINb, YaCTHYHO HJIET Ha
YBEJIMUEHUE BHYTPEHHEH 3HEPTHH, OCTAIBHAS YacTh 3aTPAuyMBACTCS HA COBEPIICHHE PabOTHI IO
paciupeHuo. SICHO, 94To JUIsi MOBBIMICHUS TEMIIEPATyphl ra3a Ha OJWH KEIbBUH HEOO0XOIMMO
nepenaTh razy OoJbliee KOJWYSCTBO TEIUIOTHI, YeM MPH U30XOPHOM IPOIIECCe, CIICOBATEILHO,
Cp> Cv. Q=4U+A'— VCp (T2 — Tl) =vC, (T2 — Tl) + VR (Tg — Tl);

C, = G + R —ypasnenue Pobepma Matuiepa.

V1. 3a0auu:

1. [Ipu HarpeBanuu 1 Kr HeusBecTHOro raza Ha 1 K nmpu mocTossHHOM JaBiIeHUU
tpeOyetcss 908,6 JIk, a mpu HarpeBaHWM NMpPU MOCTOSHHOM 00beMme Tpedyercs
649 JIx. Uto 310 3a raz?

2. IIpu narpese Boabl o0beMoM V = 4 1 oT 20 1o 100 °C BHYTpeHHssSI dHEprus
XKUAKocTH Bo3pocia Ha BenmuunHy AU = 1,34 M/lx. Onpeaenuts TemIoeMKOCTh
C XUAKOCTH B COCYyHE€, YIEIbHYI0 TEIUIOEMKOCTh BOJABI C U €€ MOJSPHYIO
TEMI0eMKOCTh C,,.

3. O0beM OasuioHa JJIs TpaHCHOPTUPOBKHU Bojgopoaa V = 40 . Bogopon 3akauaH B
6amton mipu Temnepatrype T = 300 K mon gaBnenuem p = 150 atm. CkoJIbKO
TEIUIOTHI HY>KHO ITOJIBECTH K ra3y, YTOOBI TOBBICUTH €ro TemrnepaTypy Ha 1 K?

4. KakoBbl yJelbHBIE TEIUIOEMKOCTH Cp, U Cy CMECH T'a30B, COAEPIKAIIEH KHCIOPO
Mmaccoit 20 r u Bogopoa Maccoit 30 r? Orser: 9.1 x/Ix/(kr-K); 6.5 kJIx/(xr-K)

Bonpocwi:

1. Kakoii ra3 uMeeT HauOOJIBIIYIO YIASIbHYIO TeTNIOEMKOCTh?

2. KakoBa TemioeMKOCTh Ta3a B H30TEPMUYECKOM Tpolecce U aanabaTHOM
nporecce?

3. MoeT JIM TEIUIOEMKOCTD ra3a Ha Y4acCTKEC IIpoueccca OBITH OTpHHaTeHBHOﬁ u 4TO IIPpU 3TOM C
ra3omM HpOI/ICXOI[I/IT?

4. Kakast TEILUIOEMKOCTH OOJbIIE - MOJISIpHAass HIIA y,[[eJ'ILHaH? Kaxk pPasIn4arOTCA OTHOIICHUA
MOJ'IHpHOfI TCIINIOEMKOCTH K y,HeHLHOﬁ Yy BOAOpOaa U yrnepoz(a?

Ho ecnmu sawa  meopus  npomusopeuum — 6mMopomy  HAYALY

MePMOOUHAMUKY, 51 He OYMAl0, YUMo ) Hee eChb XOmb KAKUe-mo WLAHCHL,

el OCmaemcs Iulib UCHe3HYMb, NOMepPnes YHUUMeIbHOe NOPANCEHUe.
Apmyp 300unemomn

Ecmb geposmnocms mozo, umo anoMuHuesvili noOpoulox cobepemcs u opeaHu3yemcs 6 J0XHCKY,
Xomsl, 803MOMNACHO, 0I5l IMO20 8AM NPUOEMCSL NO00AHCOaAmb 8peMsl, boabulee so3pacma BcenenHotl.
Llorcetime nux

BTOPOI1 3AKOH TEPMOJUHAMUKH
Jupextop IIpupoasi!
L[EJIb YPOKA: Jlatb (GOpMyIHpOBKA BTOPOTO 3aKOHAa TEPMOJMHAMUKH U €ro
CTaTUCTUYECKYI0 HHTEPIPETALNIO; HAy4YUTh MPUMEHSITh 3aKOH B KOHKPETHBIX
CUTyalusX.

TUII YPOKA: xoMOUHUPOBAaHHBIN.
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ObOPYJ[OBAHHE: HWUTAHOW MasATHHUK, KaJOpUMETp, Tela I KaJOpUMETpa,
ANEKTPOIUTUTKA, TEPMOMETP INEKTPUUECKUH, UMK ¢ OETBIMU U YEPHBIMU IIAPUKAMH,

KOpOOOK co cnrukamu, 1uapuibM “HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB™ .
1IVIAH YPOKA:

K

BcerynurensHas yacTth
Ormpoc

OObsicHeHue

3aaHue Ha 1IOM

NS

I1. Bonpocuwi:

1. Jns moyiydeHUs Ta3upOBaHHOM BOJABI Yepe3 BOJY MPOIYCKAIOT CXKAThIN
yraeKucblid ra3. [louemy Temneparypa BOJbI IPU 3TOM MMOHUKACTCS ?

2. Tlouemy HarpeBaeTcs BEJIOCHIEIHBIM HACOC MpPH HAKaYMBaAaHUM UM BO3JyXa B
HIUHY?

3. HMzobpasute nuzomnporecchl rpadguyecku B koopauHatax Q, A’; Q, AU; A," AU.
[Toyemy IPOKOJIOTHIN MSYUK HE OTCKAKMBAET MPU yAape UM O T0oJ1?

5. Ilpu wu300apHOM HarpeBaHWHM Ta3000pa3HBIA TeIUd TOJYYMI KOJIHYECTBO
tertoTel 100 [[x. KakoBo n3MeHeHue BHYTPEHHEH SHEPTUu reaus?

6. B ammabGaTHOM Tmporiecceé BHYTPEHHsII SHEPrHsi OJHOTO MOJS Pa3peKEHHOTO
reius yBenuuuBaercs. Kak u3MeHsI0TCs Ipu 3TOM HapameTphl raza?

7. B ognom 6Gamione 40 r HeoHa, B apyroMm 20 r aproHa. bamioHsl HarpeBarmT Ha
OIMHAKOBbIX HarpeBaTensix. Heon Harpenca Ha 20 rpanycoB. Ha ckoibko
Harpeicst apron? ITotepsimu npenedpedsn. 80 K
[Touemy B3pbIBaIOTCS BJETAIONIME B aTMOC(EPY 3eMIId METEOPUTHI?

[louemy TEmIOEMKOCTh JBYXaTOMHBIX Ta30B  OOJbIlE€  TEMJIOEMKOCTH
OJTHOATOMHBIX ra30B?

10. ITepen Bamu msaTh 3akoHOB: Q = AU + A", A'=-AU, Q =4U, A + Q =4U, 4 =

AU. Kakoii 3 3aKOHOB HaJI0 IPUMEHSTD I OOBSICHCHHS JaHHOTO SBJICHUS ?

L4 HaneBaHI/Ie HacCocCa IIPHU HaKa4YWMBAHHUH BCJIOCHUIICIHOI'O KOJICCA,

OO0pa3zoBaHue CHEXKA MPU CKATUU CHETA PYKaAMU;

OO6pazoBanue 001aKOB TIPH MOAHEME TETIOTO BIAKHOTO BO3IyXa BBEPX;
e Harpesanue cocyza ¢ BOJIOW Ha JIEKTPOILIUTKE;
e [IpocBerneHne BEHO3HOW KPOBH Y JIOAEH B TPOIHUKAX.

11. MneanpHblid Ta3 MOXKET NEPEXOAUTH U3 OJHOIO COCTOSHUS B JIPYro€ JBYMS
crocobamMu: TIEpBBIA pa3 cHavasa mo m3o0ape, 3aTeM MO MU30XO0pe, BTOPOM pas
Hao0opoT. [Ipu Kakom nepexoie BeiaeaseTcs (roraomaercs) 60bIme Temia?

12. B casione neTsmiero Ha OOJBIION BBICOTE caMoieTa KoM(opTHas TeMIepaTrypa
nojjep>kuBaeTcs Onaronaps padboTe KOMIPECCOPOB, a He HarpeBaTeneil. [louemy
3TO Tak?

13. Ecnu Obl Be4HBIM JOBHUratelib OKas3ajicsli pealibHbIM, TO KAaKHE 3aKOHbI HaMm Obl

MPUILIIOCH IEPECMOTPETH?
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10. TTouemy 3aBUXpEHUS BOKPYT KPBLIHEB JICTAIIETO CAMOJIETA U BUHTOB OXJIAXKIAIOT BO3YX?

3aoauu.

1. Kakoe KOJIM4eCTBO TEIUIOTHI MOJYYII | MOJIb UAEATBHOTO OJJHOATOMHOIO Ta3a NpHu
1M300apHOM HArpeBaHUU OT HEKOTOPOM HayajdbHON TeMIepaTypbl U MOCIEAYIONIEM
aauabaTHOM paCIIMPEHUU, €CJIM TPH aauadaTHOM PaCUIMPEHUU Ta3 COBEPIIUI
pabdory A, a B KOHEUHOM COCTOSHMM €ro TeMIEpaTypa paBHA HAYaIbHOM.
[TocTpouTts rpaduk npouecca.

2. OIHOATOMHBIN UJICANIBHBINA I'a3 B KOJIMYECTBE V = 5 MO/1b CHAYaJIa OXJIAXKIA0T IPU
MOCTOSIHHOM 00beme oT TemrepaTypbl 600 K no temmneparypst 400 K, a 3atem
NPOJOJDKAIT OXJIAXKAATh MPU IMOCTOSTHHOM JaBieHuu 10 Temnepatypsl 300 K.
Kakoe xonmyecTBO TEMIOTHI OTBOASAT MPU ATOM OT rasza’?

3. Bozmopox 3anmmaer o6sem 10,0 M° mpu masinernu 0,1 MIla. Ero Harpeias mpu MOCTOSHHOM
ooweme 1o nasnenus 0,3 Mlla, 3aTem, H30TepPMUYECKH YBEIHMYUB 00BEM, JOBENIN JIaBJIICHHUE Ta3a
N0 TmepBoHadanbHOTO. Ompenenure W3MEHEHHWE BHYTPEHHEW OJHEPruM rasza, padoTy,
COBEPIIICHHYIO UM, M KOJIMYECTBO TEILIOTHI, COOOIIEHHOE ra3y.

111. DU3UKA U CY !
B MMBOBApHEC OXJIAXOalIM OAWH H3 OT}IaJ'IeHHI)Df paccoJi T Muso
Horpe6OB IIOCPEICTBOM EHTPAJIIbLHOU Xy >

XOJIOAWJIBHOW  yCTaHOBKH.  TpyOompoBOI ¢
paccojioM MPOJIOKUIIM dYepe3 Morped OJHOro
ToproBia. Bckope, Biajenen NMUBOBapHU OOHApYXKWJI, YTO TOPrOBEI] MCIOJB3YET pPAaccoy A
OXJIQXKJICHHS CBOETO Morpeda, u 0OBMHUI ero B kpaxke. OMHAKO Ccynabs 3asBWI: ‘B coomeemcmeuu
co cmamveti 242 VK, kpadica ecmvb npomuo3aKkoHHoe NPuc8oeHue uyxHco2o umywecmsa. B oannom
clyyae Hem cocmasa npecmyniienus, m.K. mopeosey He npuceausan cebe paccon’. Torna Bianaenen
MMBOBAapHU OOpaTWiICS B CIEAYIOU[YIO HWHCTAHIMIO, apryMEHTHUPYS CBOIO TOUKY 3peHus: ‘‘Peuw
uoem He o Kpasice paccoia, a o Kpasce s3nepeuu. Eciu s 6yoy oxaaxcoame nocped mopeosya, s
00J191ce nompebIsimsb Oobule SHepeul OJisi X0J00UIbHOU Mawunsl . Bo3pakeHrue HOBOTO, CyIIbU
¢buznyecku 61710 000CHOBAHO TOJIBKO HAMOJOBUHY: "Paccon 6edb nomyuaem menio, m.e. SHepeuro
u3 nozpeba mopzosya, ciedosamenvho, y Bac snepeuro me ykpanu, a, naobopom, Bui nomyuunu
snepeuto 6 nooapok”. Toraa Baaaenen 0OpaTuics B Cy1 TPEThel HHCTAaHIMK. UTO OTBETHI Cybsi?
IIporieccrl OBIBalOT 00paTHMbIe U HeOOpATHMBbIE. Pa3outs siiina u cieiarth SMYHUIY HE
CII0OHO, BOCCO3/JaTh K€ ChIpbIe SHIa U3 TOTOBOM SUYHUIBI — HEBO3MOXKHO. 3amax M3 OTKPBITOro
(dakoHa TyXOB HAMOJHSIET KOMHATy — OJHAKO OOpaTHO BO (akoH ero He coOepenib. Henbss
BEPHYTH BOAY B ONIPOKUHYTHIN CTAaKaH, HEIb3s U3 AbIMA, TeIia U OTHs MMOJIYYUTh ApoBal
HeoOpaTumble npomecchbl: paspsiaka akKyMyldsaTopa Yepe3 METAUTMYECKYIO CIHUpPalb,
nepenavya Teria OT Tops4Yero Teia K XOJIOJHOMY, CMEIIEHHE B MPO3payHON KOpoOke OenbIX H
YEepHBIX IIAPOB, MpeBpalleHue paboThl B TEIJIO, UCIIApEHUE BOABI U3 COCYZAA, 3alOJHEHHE ra3oM
BCETO MPEJI0CTABICHHOT0 00beMa (MOKHO B (JOpMe UTPhI C YICHUKAMU: Ha3bIBaIO MPSMOM MpoI1iece,
a yueHUKHd — oOpatHslil). [logyemy TONBKO OJHO Ha3BaHUE OOpPATHOTO TMpollecca BBI3BIBAET cMeX?
"Takx ne Mmooicem Oblmb, nomomy umo max He Ovieaem nukozoa!" Ham MO3r MHTYUTHBHO
pa3nuyaeT TEYeHHWE BpPEMEHH, BOCIPUHUMAs HEOOpaTHMBIE TMPOIECCHl KaK €CTeCTBEHHBIE H
YIUBIISSCH, €CJIM YTO-TO MPOTEKAaeT B 00OpaTHOM HaINpaBJiICHUH. B CBS3M ¢ 3TUM pa3yMHO CIIPOCHUTH:
«a moYeMy MBI BOOOIIIE JOKHBI COMHEBATHCS B HEOOPATUMOCTH MPUPOTHBIX MTPOLIECCOB?

[Ipn HeoOpaTMMOM mpolECCE NEPEXO] OT KOHEUHOIO COCTOSAHUS K HAYAIBHOMY

«— | | —

COCTOAHUIO Tpe6yeT 3aTpar SHCPIruM, TAaK KaK IIPOOCCChbl MAYT C 4YaCTHYHBIMHA
IIOTCPAMHA SHCPIruu B BUJAC TCILIA. H606paTI/IMLIM Ha3bIBACTCHA MMPOLECC, KOTOpblﬁ
CaMOIIPOU3BOJIBHO TCYECT TOJBKO B OAHOM HaIpaBJICHHH. Ectp 1u B npupoac

95



oOpatumble mnpoueccel? JIoOble mnponecchl, CBfA3aHHbIE C MpeBpallleHHEeM
Pa3JIM4YHbIX GOPM 3HEePruu BO BHYTPEHHIOI0 JHEPIrUl0 - He00PaTUMBI.

JHeprusi 00J1aJaeT TpeMs BaKHEHINMMH CBOMCTBAMM: BO-IIEPBBIX, OHA MOXKET
MPOSIBIIATECS B Pa3IMUHBIX (POpMax; BO-BTOPBIX, Pa3IMYHbIC BHUJBI YHEPTUH MOTYT TMEPEXOJIUTh
Jpyr B Apyra; B-TPETbUX, NPHU JIOObIX (PU3HMUECKUX MPOLECCaX COBOKYIIHAsl SHEPTUsl B 3aMKHYTOMI
CUCTEMC COXpPAHACTCA. Bce BHUAblI SHCPIruM, 3a MHMCKIIOYCHHEM TCHHOBOfI, MOT'YT IIOJJHOCTBIO
PeoOPa30BBIBATLCS JAPYT B Apyra (TEIIOBask YHEPT s, COTVIACHO BTOPOMY Hadaly TePMOIHHAMHKH,
MOJKET NMPeoOpa30BBIBATHCS B pabOTY JIHUIIb YACTHIHO).

IToyemy mpouecchl TEKYyT CaMONPOU3BOJLHO TOJbKO B OJHOM HANPABJIEHHH?
JlemMoHCTpaluss co crnuukamu (MOpSAoK W Oecropsiiok).  JleMoHcTpamust co
CMETaHUEM OeNbIX M YEpPHBIX MapoB (PUCYHOK Ha W, > W,

nocke). UYuciio HETOXIECTBEHHBIX MepecTaHOBOK 20
Oenbix U 20 yepHBIX MIAPOB (COCTOSHUN OecropsiKa):
W = 40! /(20!-20!) = 1,37-10™.

IMopsmok B cucTeMe peaju3yeTcsi HECKOJIbLKUMH

KOMOMHAIMAMH, a Oecnopsiiok -— oonbmumM  ux yucjaom. Iloaromy
NnpeaoCTaBJIeHHAsE caMoOi ce0e cucreMa OyldeT MepPexXoAUTbh B COCTOSIHHME
0oJsblIero oecnnopsiika. BeposiTHOCTH 00paTHOTO Mpoecca 0eCKOHEYHO MaJia.
Kax onpenenuts Hampapnenue mpouecca? Heobxoaumo paccuuTaTh, CKOIBKUMHU
cnocob6amu (W) Moryt ObITh peann30BaHbl JaHHbIE MaKPOCKOMHYECKUE COCTOSHUS
cucreMbl. Ecmm W,;> W;, TO cucrema caMONpOW3BOJIBHO NEPEHAET BO BTOPOE
COCTOSIHHE, B IIPOTUBHOM Clly4ae JUIsl €€ MepeBojia He0OX0IMMO COBEPIIUThH padoTy.
Ecmu W; = W,, To miporiecc obpatum. CocTosiHue cucTeMbI TeM 0ojiee BEpPOSITHO,
yeM 00JIbIIMM YHMCJIOM MUKPOCOCTOSIHMI OHO MOXKeT OCYIeCTBUThCH!

Bropoit 3akoH TepmoamHamMuku: HeBO3MOKHO pa3aejuThb

cMech 0eJIbIX ¥ YePHBIX HIAPOB, He coBepuIasi padoThl. % ..9 e %4
O ( (? O
ITouemy Temo mepefaeTcst OT ropsIero Tea K XOMOAHOMY, a He | GO0 0 .?).QC

HaoOopoT. Bropoii 3akoH TepmoauHaMuku. HeB03MOKHO

nmepeaaTh TEIJIO OT XOJOAHOrO TejJa K TropsayeMy, He : ’{\‘ - . X
coBepmas padorsl (Kraysuyc). vy % J

AcUMMETpHUST MEXIYy TEIUIOM W PabdOTOM, BO3MOXKHOCTH WX L =, \_5' v

B3aMMHOTO MpeBpamieHus. Bo3aMoxkeH M camMOIpOU3BOJIbHBIN

MpoIiece MpeBpaleHus Termia B padboty? MOXKHO JIM MOJYYHUTh \l/ [:l

MOJIE3HYI0 padOTy 3a CUET OXJIAXKICHHUS OJTHOTO Tesa?
Bropoii 3akoH TepMoamHaMuku: HeBO3MOKHO MOCTPOUTDH | l Y X
RN
LI

TeNJIOBOM [BHUIaTe/ib, KOTOPbI Obl COBEpPHIAJ MMOJE3HYIO
padoTy 3a cueT OXJIaxAeHusi OgHOro teja (Tomcow). Takou

JIBUTATENb CO3/1aBajl ObI MOPSI0K U3 Oecropsaka!

...1Iymem OXAAAHCOeHUsL MOPSL U 3eMIU NPpou3eea Dbl MEXaHUUecKyio pabomy 8 1r0ooM Koauvecmae,
8N10Mb 00 UCHEPNAHUL MENIOMbl MOPSL U CYUU U, 8 KOHYEe KOHYO08, MAMEPUATbHO20 MUPA.
V. Tomcon
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C noMombI BTOPOro 3aKOHA TEPMOAUHAMHKH ONPEACJAI0T HaIpaBJICHUE
npouecca Npu JAHHbIX YCJOBHAX. BTOpPOil 3aKOH TePMOAMHAMUKH — IMPEKTOP

IIpupoasl, a mepBbIil - IIIaBHBIN OyxraJjarep (1edeT U Kpeaur).
JonosHuTteabHblii MaTepuaa. TennoBas cMeprs BeereHHoM. BTOpoi 3aKOH T€pMOJMHAMMKU
yIBEp)KIaeT, YTO Mepa Oecnopsaka — DSHTponHs, JUO0 oOcCTaéTcs HEU3MEHHOU, JHbo
yBenuuuBaercs. Hapyienuit 3Toro 3akoHa HUKOT/1a HE HaOII01aI0ch U He oxuaaercs. M3 BToporo
3aKOHA CIeAYeT, UTO U3MEHEHUs JOJDKHBI IPOMCXOAUThH TaK, YTOOBl yBeIMuMBaTh Oecropsiaok. C
9TOW TOYKHU 3peHUsl BpeMs Kak OyaTo TeUé€T OT HpOLUIOTo K OyaymieMmy, notoMy uro BceeneHnnas
Hayajach — IO IPUYMHAM, OTHOCUTEIBHO KOTOPBIX HET MTOJIHOTO MIOHUMAHUS WK OOLIEr0 MHEHHUS,
— B COCTOSHUM TOpSAKAa W JBIKETCI K COCTOSHHIO Oecnopsinka. B wrore Temno Oymer
pacnpenensiTbCs paBHOMEPHO M JABIDKYILEH CHUJIbI JJIs JaJbHEMIINX M3MEHEHUM He Oyner. OTy
YAPYYArOUIyI0 NEPCIEKTUBY y4€HbIE cepennHbl XX Beka Ha3BaJIM TEIJIOBOW CMEPTHIO BeeneHHoM.
TeopeTnuecku, ecinyu U3MEHUTh UMITYJIbChl BCEX YAaCTUIl HAa MPOTUBOIOJIOXKHBIE, MOKHO OTMEHUTh
CTOJIKHOBEHUS U YMEHBIIHUTH SHTpoHi0. Ha uto BonbeiiMan oTBeTnm: «romnpoOyiite, oOpatute ux!».
Ecsin 661 BeesienHasi cymecTBoBajia Be4HO, TO ee TeIJIOBasi CMepPTh AaBHO Obl HACTYINMJIa!

Hu 36e30061, nu Connye ne scmanym —

He 6yoem soece ceema,

Hu wiyma 600 scypuawjux —

Hu 38yka, nu eudenus,

Hu 3umnen nucmevwl, Hu eecennell,

Hu den, nu oen OHesHbIx -

Tonvko con beckoneunblt

B seunou nouu.

Cyunbepu
Ymo e maxoe epema? Eciu nukmo mensi 06 amom He chnpawiueaem, s 3HAKO;
ecnu Ovl 51 3ax0men 0OvLACHUMb MOMY, KMO Cnpawusaen, — Hem, He 3HaIo.
Cs. Aseycmun. Hcnoseow

JlomoanuTeabHBIH MaTepual. OTkyma Oepercsa Bpemsi? Urto 3acraBiasieT BpemMs Tedyb W3
npourioro B Oyaymee? Ilouemy pa3spymarte, pacceMBarb W CMEIIMBATh JIETKO, & CTPOUT,
KOHLIEHTPUPOBATh U COPTUPOBATH - CII0KHO? CBsA3aHA JTM HEOOPATUMOCTh BPEMEHU C pacIIUpEHUEM
Bcenennoii? Ctpesia BpeMeHH. B OTCyTCTBHE TpeHHS MasSTHUK MOXET KayaTbCsi OCCKOHEYHO
JIOJITO U Pa3HMIIBI MEX]Ly MPOLUIBIM U OyIylIuM He cyliecTByeT. Ho ecnu ecTh TpeHue, MasTHUK
IIOHEMHOTY TEpS€T SHEPIHI0 U 3aMmemiserca. TpeHue npous3BoauT Temo. M Mbl HemenneHHO
OKa3bIBaeMCs CIIOCOOHBI OTIMYHUTH Oyayiiee (B KOTOPOM MasiTHUK Bce OoJiblie 3aMEeAJIsieTcsl) OT
npouuioro. BaxkHoe CBOMCTBO BpEeMEHUM — €ro CBsi3b C NPUYMHHOCTHIO. Bee, mpoucxonsinee B
HaOI0JaeMOM HaMH MUpPE MMEET MPUYMHY, U TMPUYHHA BCET/a IMOSBISETCS BO BPEMEHH paHBIIIE,
4yeM clieicTBHE. BpeMsi — MOTOK CMEHSEMBIX APYT 3a APYroM COOBITHI, KOTOPbIC HENNb3s U3MEHUTh
MocJie UX coBeplleHus. Bpems HeoOpaTuMo, MOTOMY UYTO Ui MaKPOCKOIUYECKOH CHUCTEMBI €CTh
TOJBKO OJWH CMoco0 BEpHYThCS B IMpoluioe, a Oyayiiee pacXoJUTCs Ha MHOXKECTBO
albTEpHATHBHBIX JHHUI. Bpemsi (t) — cBoiicTBO 00HEKTOB HEOOPATHMO H3MEHSATHCS,
U3MepsieMoe YacaMM B CeKyHAax. J[axe eciiu Mbl HE JBUKEMCS B IPOCTPAHCTBE, Mbl COBEPILIAEM
JIBUKEHHE BO BpeMEHHM. HekoTopble ydeHbIE CUMTAIOT, YTO PEAJBHOCTb €CTh I'€OMETPUYECKOE
COOTHONIIEHUE MEXJYy MMEIOUMMUCS 4YacTsAMU IPOCTPAHCTBA, a BceleHHas mpocTo
MOCJIEI0BATENLHO OKa3bIBAETCA B KAXJAOM M3 HUX. DTa CMEHSEMOCTh HEMOJABUKHBIX COCTOSHUM U
Ka)KETCS HaM XOJIOM BpeMeHHU. B0o3MOXHO, 4TO (U3NYECKUN MHUp — OTO €AUHBIN OKeaH SHEPruw,
KOTOPBI BO3HUKAET U CITYCTS MUJIJTMCEKYHbl HCUE3AET, MMYJIbCUPYSl CHOBA U CHOBA.

Bonpocwi:

1. Teoperndyeckn MOXXHO 3aJOXHYTBCS OTTOTO, YTO B PE3YyJbTaTe TEIJIOBOTO
JIBIDKEHHUS BECh BO3JIYX B KOMHATe coOepercs B ogHoM yriy. I[louemy sToro He

MPOUCXOAUT?
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. IHouemy

TCIIIIO HC nepeaacTcs oT XO0JIO0AHOIO TCJ1a K TOopgdYeMy

CaMOITPOU3BOJIBHO?
[Touemy c1a®o HaAYTHIM MY IJI0XO OTCKAKUBAET OT M0JIa U €IlIe Xy>Ke OT necka’?

. Ilepeuncnure HanOomblIEe KOIMYECTBO IPOLECCOB, KOTOPHIE HE MOTYT IPOU-

30UTH CaMOIIPpOU3BOJIbHO, ITIOCKOJIbKY 3aIlpCIICHbI BTOPLIM 3aKOHOM TCPMOJIMWHA-

MHKH, HO Pa3peIIEHb] IEPBBIM 3aKOHOM.

He Bo3HuKaer nu Y BaC COMHCHHA B CIIPAaBCIJIMBOCTH BTOPOro 3aKOHA
[ - T

TEPMOJMHAMUKH MPU U30TEPMUUYECKOM PACIIUPEHUU Tra3a’?
[ToueMy HEBO3MOXKHO CI€NIaTh U3 OMJIETA LIEN0€e U107

Yro ecTb, mo-BamiemMy, Hopsaok?
JIroboii 00BEKT, Tepsisi DHEPruio, TepseT CIOCOOHOCTh

4

BEpPHYTHCS B M3HAYAIBHOE COCTOSIHME. Tak Jik 3T0?

PabGora mro0oro opranmszma TpeOyeT TOYHBIX (PUBHUECKUX 3aKOHOB. TOYHOCTH
(¢u3MUeCcKNX 3aKOHOB OCHOBAaHA Ha OOJIBIIOM KOJMYECTBE YYACTBYIOIIMX ATOMOB.
[IpokomMeHTHpYTiTE!

10. Jaxxe ob6e3bsiHa, yaapss ciaydyalHbIM 00pa3oM IO KJIaBHILIAM MEYaTHOW MAIIMHKU

B TCUCHHE HEOTPAHWYCHHO JOJITOT0 BPEMEHH, PAHO WJIM TO3JHO HAIHIIET MTO3MY
o JirooBu. Tak nu A10?

CKOJbKO BpeMeHHU MOHAI00uTCs 00e3bsiHe, YTOObI HamedyaTraTh Ha MEeYaTHOW MAalIMHKE IOJIHBII
TEeKCT IMIEeKCIUpoBCcKoro «l'amiera»? UToObl B HY)KHOM TOpsJKE HaredaTaTh mepBbie 20 OyKB
MbEChl, HY)KEH TPUJUIMOH 00e3bsiH, KOTOpble Ha TPWIIMOHE MalIMHOK OyayT mneyarats 13,7
MUJUIAAPAOB JIET.

11.Bcaxmii pa3, Koraa Ha IUDDKC pa3BaJIMBAJINCH IICCOYHBLIC 3aMKH, BCIIOMHMHACM O

12.

V.

1.

2.

BTOPOM Hadaje TEPMOJMHAMUKH. MBI KOCBEHHO amneJiupyeM K HeMy, KOria
cunTaeM, 9to 0e3 JODKHOTO yXoJa Bce OyIeT MOPTUTHCS — W HAlll JIOM, U HaIlle
Teso, U aBTomMoOmIb. Mimm, kak mucan ComepceT MoaM, «HEUEro pheLIaTh IO
MOBOJIY Pa3IMTOr0 MOJIOKA, KOO BCE CHJIBI MHPO3JaHHUs ObUIM OOpaIlleHbl Ha TO,
9TOOBI OHO pasznuiochy. [louemy?

B cocyne nHaxomutcs ra3. EMKocTh pasnmencHa 4 E A E
IIOTI0JIaM IIEPETOPOIKON CO CICUAIbHOM IBEPKOM, d (g ° ° ®
KOTOPOM  YOpaBIseT TOT CaMblii  «JIeMOH |g L ) p » [ ) . 5
MakcBemiay. OH HOpOIyCKaeT W3 JICBOM YacTH o} o ol ®
€MKOCTH B TIPaBYIK) TOJIBKO OBICTpBIC (TOpsuue) e

MOJIEKYJIbI, a W3 TMpaBOd B JIEBYIO — TOJBKO

MCIJICHHBIC (XOJ'IO,Z[HLIG). B wutore omna monoBuHA CoCyla € Ta30M HArpeBacTCsA, a BTOpPaAA
OXJIAXKIaCTCs oe3 3aTpaTr SHCPIruu. HpOTHBOpC‘II/IT JIX 5TO BTOPOMY Havdally TepMOJ_'[I/IHaMI/IKI/I?

U3 ¢pusuka nupuk écezoa noayuumcsa (0guixcenue om nopaoka K 6ecnopaoky),

a u3 aupuka uuk Hukoz2oa (Hado muozo paoomams)!!!
§ 28.

CocraBbre oOoOmarontyto Tabnuny "BTopoil 3akoH TepMOAMHAMHKH', UCIONb3YS PUCYHKH,
4epTEXKU U TEKCTOBBIM MaTepHall,

BooOpa3zure mMup, B KOTOPOM TEIJIO CAMONPOM3BOJBHO TMEpEeNacTcs OT XOJOIHOTO Tena K
ropsiuemy. Uem elie HHTEpECEH 3TOT MUp?
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3. B omaoMm cocyne, o6bem kotoporo 1,6 1, Haxogutes 14 mMr a3oTa, B APYrom cocyae 00beMoM
3,4 1 — 16 mr kucinopona. Temneparypa razoB oauHakoBas. CoCyabl COEIUHSIOT, a Tra3bl
nepememmBarorcs. IIpouecc wuszorepmudeckuii. Halitm mnpupaimieHue SHTPOIMH B 3TOM
porecce.

4. IlpencraBpTe, YTO B KakKOH-TO MOMEHT Y BCEX MOJEKYJ BO3AYyXa, HAXOAALIUXCA BHYTPU
JIeKamIero Ha 3emiie (yrOOIBHOTO Ms4a, CKOPOCTh OKa3ajach Obl HAIPABICHHOW BEPTHKAIBLHO
BBepx. Ha kakyto BbIcOTy B3j1eTen Obl Msu?

5. Kpucramn pacrer, Becenennas pacmupsiercs. He o3nagaer nm 310, 4TO camu MaTepualbHbBIE
0O0BEKTHI CO3JAI0T MTPOCTPAHCTBO?

6. M3BecTHO, YTO KaTanM3aTopbl W MHTHOWTOPHI MOTYT YBEIHYUTH WJIM 3aMEUIUTh CKOPOCTb

MIPOTEKAHUSI XUMUYECKON PEaKLMU, MOJIOKO JIOJT0 COXpaHSIETC B XOJOAMUIbHUKE U MPOKUCAET

B TeIlie, BpeMsl J)KM3HHM pa3HOe Ul KaXJ0ro mHauBUAyyma. He o3HauaeT nu 370, 4TO BpeMmst

TEYEeT Mo-pa3HOMY Ui KaKJ0ro o0bekTa Bo BeenenHoi?

[ToaroroBbTE MATUMHHYTHOE COOOIIIEHUE O KU3HHU U HAYIHOU NesTeabHOCTH JI. bombimana.

Kakoii Op11a crenens 6ecniopsiika Bo Beenennoit B MoMmeHT bosnbiioro B3psiBa?

9. Tepoii HayuHO — daHTacTHUeCKOro pomaHa A. bemseBa "Apudip" MOT M0 CBOEMY KEJIAaHUIO
YOPaBIATh XapaKTEpPOM JIBUYKEHUS MOJIEKYJ CBOEro Tenia, MpeBpalas e€ro U3 XaoTUYECKOTO
JBUKEHUS B YIOpsAAOoUeHHOE ABMKeHrne. O0cynuTe BO3MOKHOCTH TaKOTO JIBHXKEHHUSL.

10. 3akoH 7 3TO, €CJIM OH MOXET pa3 B MIJUTHAP B! JieT Hapymatbes? [la! Kak y Uexosa: "DToro
HE MOXET OBbITh, TOTOMY YTO HE MOXET OBITh HUKOTA!"

11. Tlpunuun Aupu jne lllatenbe yrBepknaeT: "BHerrHee Bo3aeiicTBHeE, BBIBOJSIIEE CHCTEMY U3
TEPMOJIMHAMUYECKOTO PaBHOBECHUS, BBI3bIBAET B HEW MPOIECCHI, CTPEMSIUECS OCIa0UTh
pe3ynbTaThl 3TOT0 Bo3aercTBus". [IpuBennte mpumepsl.

3axonwi mepModuHaMuKu JNIe2KO MOHNCHO noxtydiumaos us npuHyunos
cmamucmu4ecKkoll MeEXAHUKU, HENOJIHbIM 6blpasiCeHUeM KOmMOopblX OHU AGJAIONICA.

Ilwc. T'uboc
Jonmoanutenanuniid ypok. JHTPOIIUSA

YeM NOpAIOK OTJINYAETCHA OT Oecriopsiika?
LEJIb VPOKA: Tloka3aThb CTaTUCTUYECKUH XapaKTep BTOPOr0 3aKOHA TEPMOJAMHAMHUKHU U,
OCHOBBIBAsICh Ha MPEACTABICHUAX 00 SHTPOIIUH, JaTh YETBEPTYIO ero (OPMYIHUPOBKY.
TUII YVPOKA: nexnus.
ObOPY/I[OBAHUE:
1IJIAH YPOKA:

o ~

1. BcrynurenbHas yacTb
2. Jlexkuus
3. OTBeTHI Ha BOIPOCHI
4. 3aganue Ha IOM
Il. ®opmyna Ha Haarpobum morwiasl bombimana: S = K- InW, rme S - suTponus (cremeHb
Oecniopsizika) cucreMbl, K - mocrostHHass bombigvana, W - TepMoauHamMHyecKass BEPOSTHOCTH
(ckoNbKMMH CcTIOCO0aMU MOKHO MPOU3BECTH MEPECTPOWKH BHYTPU CHCTEMBI, YTOOBI BHEIIHHIA
HaOMroAaTeNb He 3aMETHUJI MX, TO €CTh HE W3MECHHJIMCH MapaMeTphbl CHCTEMbI). JHTPONHSA TaKOii
CHCTEMbl MNPOMOPHHOHAIBLHA YHCIY NepPerpynnupoBOK YacTHIL, He MEHSIIUX eé
MAaKpPOCKONNYECKUX CBOMCTB.
Monens Beenennoii, conepaxaiieit 64 aroma (1axmarHas J0CKa).
[Ipenmonoxum, 4to Bo BceneHHoi co3aanoch Takoe pacmpeieneHne BoO30yKICHHBIX aTOMOB, Kak
M300paX€HO Ha PUCYHKE. DTO COOTBETCTBYET TOMY, 4TO B cucteme 1 3amaceno Oouibie
KOJIMYECTBO DHEPruH B (hopMe TEIUIOBOTO ABMKEHUS, TOTAA KaK B cucTeMe 2 TeIJIOBOTO JBUKCHUS
BooOIIe HeT. DHTponus cuctembl 1: S; = K- InW = k:Inl = 0. DuTponus cucremsr 2: Sy = 0. Takoit
CTYCTOK SHEpruu oO0NajaeT uIeallbHBIM KadecTBOM (HyneBas dSHTpomnus). Temepp BooOpazum
HEKOTO JIEMOHA - KPOXOTHOE, OeCTeleCHOe, 030PHOE U BEYHO 3aHATOE CYIIECTBO, KOTOPBIA 3aHSIT
HEMPEePBIBHOM MepeieKoi. DTOT JeMOH OecrpecTaHHO, U OeCIeNbHO MEePEHOCUT BO30YKICHHUE C
OJIHOTO aToMa Ha JIPYTroi; OH cuMBOI "Oe33akoHus", 1apsiiero Bo Beenennoil. Hacrymaer MoMeHT,
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KOT'JIa JIEMOH IMEPEHOCHUT BO3MYIICHHE C KaKOTO-TMOO aroMa CUCTeMbl | Ha KakOW-1MOO Ipyroi
atoMm cuctemsl 2. S; = K- In16 =? CymectByet 16 crioco60B pa3MelieHns HeBO30YKACHHOTO aToMa
B CHCTEME, HE U3MCHSIOIINX €€ TePMOJAMHAMUYECKe cBOMCTBa. Sy = K- In48 =? DHTponus obenx
cHCTEeM Bo3pocia (BTOpOW Ooibllie 4YeM TIEpBOi), TeMmIepaTypa CHUCTEMbl 2 yBEIMYHIACh, a
cucteMbl | ymeHpImiaach. JleMOH MEPEHOCUT COCTOSTHUE BO30YKIEHHS €1ie OT OJJHOTO aToMa

1 B cucremy 2: .
- Yo ckemiEB s g A,
2 2
Jlenenue Ha 2 HCKIIOYACT TOXKICCTBEHHBIC IEPECTAaHOBKU JBYX
HEBO3OYXKACHHBIX WM BO30YKICHHBIX aromoB. llocie mepeHoca
TPEThEro:
> Sl=k-|n16 15 14’ SZ:k~|n48 47 46_
2-3 2-3
16! 48
[Tocne mepenoca n - ro: S;=k-In n!(16—n)!’ S, =k-In n!(48—n)!'

S Bcegennast

S = S; +S,. DHTpONIMS BeeneHHo# ocTuraeT MakcCuMyma mpu N =
12?! Tlpu 3TOM CpenHHE DHEPruu aToMa OJUHAKOBBI B KaXKIOU
cucrteMe. OrmpeneneHne TeMIlepaTypbl CHCTEMBI B 3TOT MOMEHT:

A A
T, = ===, T1 = Ta Paccesnune »sHeprum BO
12 36
In— In—
- 4 12
0 8 16 n  DBceneHHON TPUBOAWT K YBEIMYCHHUIO DJHTPONHUH. DHTPOIHUS
Bcenennoir gocturaeT MakCUMymMa B COCTOSIHHMM — TEIUIOBOTO
. A A
paBHOBecusi. PaBHOBecHyI0 TemniepaTypy BceneHHON MOXKHO onpenenutb cpazy 1 :W:E
n
In—
16

Y JIETKO MpeJICKa3aTh €CTECTBEHHOE HAMPABJICHUE MaToKa dHepruu. [louemy ke mociie TOCTHKEHUS
BceneHnHoli TemioBoro paBHOBeCHs B HEHl HE MPOMCXOJMT W3MEHEHUH (IS MaKPOCKOIMYECKOTO
HaOmogarens)? Pa3Be nemMoH mnpekpaTui cBowo nearenbHocTh? Her! OH momam B UM ke
paccTaBiieHHYIO ceTh. J[eMOH paboTaer, HO BEPOATHOCTh 3TOTO TEPMOAMHAMHUYECKOTO COCTOSIHU S
OYCHb BEJIMKA, MOCKOJIBKY PEATM3YeTCs MAKCUMAJIbHBIM M OYEHb OOJIBIIUM YHCIIOM CIIOCOOOB.
TenioBoe paBHOBecHe COOTBETCTBYET HAH00JIee BEPOSITHOMY COCTOSTHUIO BeesieHHoii!

[Touemy ymeHbIIaeTCsl BBICOTA MOJICKOKOB Msua IpH ero yaapax o noJi? [louemy ra3 3aHumaet Bech
MpeIoCTaBleHHbI emy o0bem? Ecnm mnepBoHayanbHO ra3 3aHumaer 1/4 obwema, TO mocie
pacnpocTpaHeHus 1o Bceil BeeneHHOM yncio pa3MenieHuit As 0JIHOM YacTHUIlbl yBeTuYuBaeTcs B 4
pasza, Ui IBYX ~ B 42, g 16 - B 416, a SHTPOIHUSI CUCTEMBI BO3pACcTaeT U B MOCIEIHEM Cllydae
craner S = k-/6 In4. 3akoHbl (DU3UKH HETOYHBI BHYTPH BEPOSTHOW OTHOCHUTEIBHOW OIIMOKH,

umeromeil nmopsagok 1/+/N, rme N ecTh KOJIMYECTBO MOJEKYJ, COBMECTHO YYacTBYIOIIUX B
MPOSIBJICHUHU ATOTO 3aKOHA.
Bropoii 3akoH TepmoaMHAMUKH: Bce ecrecTBeHHBIE MPOLECCHI  CONMPOBOKAATCH

BO3paCTaHUEM IHTPOIINHU BcesieHHoii. BTOpOﬁ 3aKOH TCEpMOJWHAMHUKH CBUACTCILCTBYCT, 4YTO
IHTPONMUA MOKET ObITh C031aHa, HO HE MOKET ObITh YHUUYTOXKECHA (HOCTO}IHHO YBGHI/I‘II/IBaCTCH).

Outponus Teaa. dQ =m-c-dT;AS = A_I_Q S= Imc dTT cInTTZ. [ToncraBuB BCE 3TO B

(1)OpMy.Hy, Mbl BBISICHHUM, qyTO 3HTpOHI/I$I YCJIOBCKA COCTaABJILACT HpI/IMCpHO
6
1,2-10° JTx/K.
BOl’lpOC.’ Pa3HI/IL[a TeMIICpaTyp OT TPOIHMKOB K IIOJKOCAM CO34a€T BECTED, KOTOpBIﬁ CTPEMUTCA
BBIPOBHATD 3TO pa3JIMIUC. O6’BHCHI/ITC SABJICHUC C MIOMOIIBbIO BTOPOT'O 3aKOHA TCPMOJANHAMUKH.
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JonosanurtensHasa uHpopmanus. CyTb BTOPOro 3aKOHa TEPMOJUHAMHUKU JIOCTATOYHO MPOCTa:
3aMKHyTasi CHCTEMa, Ta, Ha KOTOPYIO HUYTO HE JCHCTBYET M3BHE, HE CIIOCOOHA cama TEeperTH U3
MEHEe YIMOPSIOYCHHOTO COCTOSIHHSI B OoJiee ymopsioueHHoe coctosiHue. Cropeslee MOJICHO HE
MOXKET B35ITh U BOCCO3JaTh ceOs U3 30JbI U JbIMa! Beenennas moqo0Ha yiuie ¢ 0JHOCTOPOHHUM
JBMKEHUEM. DHTPOMUS JIOJDKHA MOCTOSIHHO BO3pacTaTh Kak B camMoi BceneHHOM, Tak U B 000U
TUIOTETUYECKON OTJIIENbHO B3SITOM cucTeMe BHYTpH Hee. Jto0as 3aMKHyTash CUCTEMa CTPEMUTCA
3aHATh COCTOSIHUE C MaKCHMAJIbHOW 3HTPOTHEH, MOSTOMY COOBITHS CIEAYIOT OJMH 3a JIPYTHUM,
CYIIIECTBYET TMOHATHE MPUYUHBI U CIIEJCTBUS, CTpEia BPEMEHHU HaIlpaBieHA W3 MPOIUIOTO B
Oymaymiee (B TOM HAIPaBJICHUH, B KOTOPOM HapacTaeT SHTPOTHS 3aMKHYTOU cucTeMbl). Kapanmamm
B KOpPOOKE MMEIOT MEHBIIYI0 3HTPOIHIO, YeM KapaHJaliu, pa3dpocaHHbie 10 crory. Kycok mena
MMEET MEHBIIYIO0 JHTPOIHUIO, YeM TOT KE€ KYCOK, PAacTONYCHHBIM B TbUIb. COOpaHHBIH KyOWK
PyOuka mmeeT MEHBIIYIO SHTPOMHIO, YeM pa3o0paHHBIN. B mpupojae Bce ompenensieTcss AByMst
(akTOopaMu: CcHUCTEMa TIBITACTCS TOHWU3UTH HHEPTUI0 W YBEIUYUTh OJHTPOIUIO, YBEIHYUTH
Oecriopsiok. Ha BBICOKMX TeMIieparypax O3HTPOIUS JIOMHHHUPYET, IMOSTOMY BCE IIJIABUTCH.
[InaBATCST KpUCTAIBI, XUIAKOCTH CTAHOBITCSA Ta3amMu. Eclii MBI MOHIKaeM TeMIiepaTypy, TO
MPUHIIAIT MUHUMYMa TOTEHIIMAIIBHOW YHEPTUU CTAHOBUTCS Ba)KHEE, U BO3HUKAIOT KpUCTaUbl. B
HaIllleM MUpPE SHTPOTIHUS MMOCTOSTHHO pacTeT. Bee mporieccsl, COMpoBOKAAOIINECS POCTOM SHTPOTIUH,
SIBJISIIOTCS. HeOOpaTUMBbIMU. BceneHHass pacmupsieTcsi, pacCeMBaeT CBOE TEIJIO, ATOT MPOIECC
HeoOpaTHM, OH BEJET K YBEJIMYEHUIO SHTPOIMHU U, B Mpefene, - K TeIIoBoi cMepTH BcenenHoit.
Ecoun Bce Oynmer mpomoipkaThes Tak, Kak HJAET celdac, 3TOT MHUP KOTJa-To OyAeT MOJHOCTHIO
yHUYTOKEH. Kaszamock Obl, 3TOMY MmpoIieccy MOKHO KOE€-4TO MPOTHMBONOCTaBUTH. Korma pacrer
JIEPEBO, OHO OPraHM3yeT MAaTepUI0 M YMEHbIIaeT SHTponuio. Korjga 4enoBek MUIIET KHUTY, OH
yMeHbIaeT dHTponuio. Koria MHOTO JTt0/Iel CTPOST TOPOJI HIIN KUBYT 1O 3aKOHY, OHH YMEHBIIAIOT
sHTponuio. JIroOast opraHusyromias JIesSTEIbHOCTh HEMHOTO YMEHBIIACT OJHTPONHIO M, Kak
CJIEACTBUE, YyTh MPOTUBOCTOUT pa3zpylieHUu0 mupa. OQHAKO B MPOLIECCE CO3JaHUS MOPSIKA MBI
eme OoJble yBeanunBaeM SHTpormio Beenennoi! Mbel ¢ BamMu He yMpeM. MBI TIpOCTO OJHAXKIBI
CTaHEM MEHEE YIOPSI0OYCHHBIMH, YeM sIBJIsieMCs ceiuac. JKuBble opraHM3Mbl HAKaIlJIMBAIOT B ceOe
SHEPrUI0 M PAcCEHBAIOT €€ IO MPOCTPAHCTBY IUIAHETHI, OBICTPO HM30aBIsIsA ceOs OT T'PAAUCHTOB!
Mup HaXOAUTCS B COCTOSSHUM HEMPEPBIBHOM JErpaialiii — CJIOKHBIE U COBEPIICHHBIE CTPYKTYPHI
paspymarTcs, oOpaTHBIM XK€ MPOIECC CaMOIPOU3BOJIBHOTO IEpex0Jia HEBO3MOXKEH. DHTPOTHS,
KOTOpasi pacTéT, BCEM aBTOPUTETOM (PM3HUKH TOATBEPKIAas CIOJ3aHHE MHUpa B O€3aHY Xxaoca.
HexoToppble JIOABIPY TPUXOJAT K BBIBOJY, YTO JIyYlllasi CTPATErusi — HAYEro HE JieNaTh, IOTOMY
YTO TaK MbI OyJIeM IMPOU3BOIUTH MEHBIIIE YHTPOIUU U OTCPOUYHMM TETUIOBYIO CMEpTh BeeneHHo .
JonmosnurteapbHass napopmanus. bonbiiman nomnarai, yto BeenieHHas B COOTBETCTBUU € 3aKOHAMM
Herotona momkHa ObITh BeyHOW. M3 atoro ciemyer, uto, ecinu Bceenennas HproToHa sBisieTcs
3aMKHYTOM CHCTEMOM, TO SHTPOMHUS B HEH TakKe MOXKET JIMIb BO3pacTaTh, a BPEMs SIBIISICTCS
JUHEWHBIM. BpeMs IBMKETCS OT MPOIUIOTO K OyayleMy U, Kak CleAyeT U3 IMOBCEIHEBHOIO OIbITA,
B Oy/IyIlieM SHTPOIMS BCET/Ia BhIIIE, YeM B IpouuioM. IIpu 3ToM 3aMKHYyTas cuctema 0e3 MpUuToKa
SHEPIrUU U3BHE CTPEMUTCS K TEPMOAMHAMUYECKOMY PaBHOBECHIO, OKOHYATENIbHAS CTaIUsl KOTOPOTO
B MacmTabax BceneHHON Ha3pIBaeTCs «TEIUIOBOM CMepThiO». Ecim ke B pacmopssKeHHH eCTh
CKOJIbKO YTOJTHO MHOTO BPEMEHH, TO PAHO MJIM MO3THO TIPOU30UJIET JTF000E COOBITHE — B TOM YHCIIE,
Takas CTaTUCTHYecKas (QIyKTyalus, H3-3a KOTOpOW BO BceneHHON BO3HUKHET JOCTATOYHO
OOLIUPHBIN PErMoH C HU3KOW SHTPOMHEH, a BOCIpPUHUMAaeMas HaMU «CTpelia» BpPEMEHU — 3TO
MEJUIEHHOE BO3BpAlllEeHHE JaHHOTO peruoHa OOpaTHO K PABHOBECHOMY COCTOsiHHMIO. [loaToMy
CLEHapHUil TEMJIOBOM CMEPTH MOKA HUKTO HE OTMEHsUL. SIBJISIETCS I BTOPOU 3aKOH TEPMOJAMHAMUKHU
€IMHCTBEHHOU MPUYNHON HEOOPATUMOCTH BpEMEHU?

JonosHuTteabHas nHpopmanus (yMHOe cTekJ10): OKa3anoch, KOrja BKIIOYAEM 3JIEKTPONUTAHUE,
MOJIEKYJIbl TOJMMEPHBIX KUAKUX KPUCTAIUIOB, BBICTPAMBAIOTCS MApaLIENbHO APYT APYrY, 4TO
MO3BOJISIET MAJAIONIEMy CBETY CBOOOJHO MPOXOIWTH, W TepeA HaMu Mpo3padHoe crekio. [Ipu
OTKJIFOUEHUU TMUTAHUS, MOJIEKYJIBI KUAKUX KPUCTAJUIOB OPHEHTUPYIOTCS CIydallHBIM 00pa3oM, 4To
MPUBOJUT K PACCEMBAHMIO MPOXOSIIET0 CBETa — CTEKJIO CTAHOBUTCS HEMpo3pauyHbIM. Tak 4To B
BBIKITIOYEHHOM COCTOSTHHH CTEKJIO HEMpo3padHoe (YMHOE CTEKIIO).

101


https://vk.com/away.php?to=http%3A%2F%2Fwww.astronet.ru%2Fdb%2Fmsg%2F1188725&cc_key=

...NOBCI00Y, 20€ Cyujecmeyem pasHoCcms memnepamyp, ...
B03MOIHCHO NOJYHYEHUE OBUNCYUYELl CUTBL.
C. Kapno
E Vpox 28/8. NPUHIUIN JEVCTBUSA TEIJIOBBIX IBUT'ATEJIEH
I[EJIh YPOKA: 1103HaKOMHUTh YYCHHUKOB C MPHUHIIUIIOM JICHCTBHS TEILIOBBIX JBHIa-
TeJICH M MX MPAKTUYCCKUMHU TPUMEHEHUSIMH.
TUII YPOKA: koMOMHUPOBAHHBII.
OBOPY][OBAHHUE: wmojaenb TEIUIOBOIO ABMUIaTeNsl, CTECKISHHBIA MEIUIIMHCKUM
mmpuir (20 mi), koi6a (100 — 150 mun), snekTpudeckas IIUTKa, COCYl ¢ XOJIOTHON
BO/I0M. MoJienb 4eThIpeXTaKTHOIO KapOIOpaTOPHOIO IBUTATES.
IIVIAH YPOKA:

BcerynurensHas yacTh
Ormpoc

OObscHeHne
3aKperuieHue
3aganue Ha 1OM

Il. Onpoc ¢hpynoamenmanvuoui: BTopoi 3aKOH TEPMOIUHAMUKH.

agrwnE

3aoauu:

1. BHyTpH OTKa4eHHOM 70 TJIyOOKOr0 BaKyyMa YCTAaHOBKH HAXOJHMTCS TC€PMETHUHBIN
TEIUIOM30JMPOBAHHBIA  HUJIMHAPUYECKUM COCY/A, 3arllOJHEHHBIM HJleadbHbIM
OJIHOATOMHBIM Ta30M. CoOCyJ 3aKpbIT CBEPXY TEIUIOHENPOHUIIAEMBIM TMOPIIHEM.
["a3 3anumaet nipu 3ToM 00beM V. Ha mopiieHpb cTaBIT TUpIO TOM K€ MacChl, 4TO U
Mmacca nopurHsi. Haiitn o0beM raza B HOBOM MOJIOKEHUU PaBHOBECHS.

2. B 1IMHHOM TOpU30HTAILHOM IWJIMHIPE MEXAY ABYMS OJIMHAKOBBIMH MOPIIHIMU
Haxomutcs 0,1 monp renus. B HauanbHBII MOMEHT OJMH TOPIIEHb MOKOUTCS, a
Ipyroi mpuoOmmKaeTcs K HEMy cO cKopocThio 12 m/c. Ha ckoibko rpamycoB
MaKCHUMaJlbHasl TeMmIlepaTypa rasa OoJipllie HadanbHOW? Maccel mopriHei 415 T.
Tpenuem u Termm000MEeHOM MPEeHEOPEUb, 3a MOPIIHIMHU BaKyyM.

Bonpocwi:

1. Hukro HHMKOTJA HE BHJEJ, 4TOOBl MAsSTHUK CTaj PACKAUYMBATHCS M3 COCTOSTHUS
MOKOSI, HAYaB JIBI)KEHUE 33 CUET DHEPTUH, MOTYyUYEHHON MOTJIONICHUEM TeIuia OT
onopsl. [louemy?

2. Bo3MoxeH nu mpoliecc, KOrja BCe MepeJaHHOE CHCTEME KOJIUYECTBO TEIJIOThI

MOILIO Ha padoTty?

Beunblii ABHraTe/i> BTOPOro poja HapyllaeT BTOPOM 3aKOH TEPMOJMHAMUKH, Mpeodpaszys
TETUIOBYIO DHEPTUIO B MEXaHUYECKYIO padoTy.

3. Jlus cucTeMbl, HAaXOJALIEHMCA B COCTOSHUU TEMJIOBOIO PAaBHOBECHS, BpEMS
ocTaHaBiuBaercs. Tak nu 310?

4, MOXHO nuM, HU3PAcXOJOBaB BHYTPECHHIOIO JHEPrur0 Tena, paBHyr 1 JIK,
COBEPIIUTH MEXaHWYEeCKyto padboty B 1 J[x?

5. Ilpu oOpa3oBaHMM IUKIOHA WM CMepyYa MPOUCXOJUT KOHIEHTpALUs SHEPrUU.
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He npotuBopedut u 3TOT (pakT BTOPOMY 3aKOHY TEPMOJIUHAMUKHN ?
6. Ilpomecc KOHAEHCAIMM WIM KPUCTALUIM3ALMM  BEIIECTBA IPUBOJIUAT K
yBeIMYEHHIO Topsaka. He mnpoTruBopeduT nu 3TOT (AKT BTOPOMY 3aKOHY

TEPMOJIMHAMHUKHU?
[lopsimox B HEOONBLION 4YAacTU  TEPMOJUHAMMUYECKOM  CHUCTEMBl MOXXET  BO3HHUKHYTh
CaMOIIPOU3BOJIHHO 32 CUET YBEJIIMUEHHUS OECIOPsAKA B OKPYXKAIOIIEM MUPE (CaMOOpraHU3aIysl).
7. Tlocne bonbmioro B3pbiBa Bcenennas mnpencraBmsia coOOW  XaOTUUYECKYHO

CUCTCMY M3JIYyUCHUA MW 4YaCTul, a TCICPpb COACPIKUT MHOXCCTBO BHAOB

ynopsanoyeHHocTu. [louemy?

Yxe B 1913 romy Obula mocTtpoeHa nuarpamma ['epmmnpyHnra-Paccena, oT4eriauBo
CBUJICTEILCTBOBABIIIAS: 3aKOH HapacTaHUs YHTPONUU JIEHCTBYET U B MaciiTadax Bceil BeeneHHoM,
Oyaydd JBIKYIIUM (DaKTOPOM HBOJIONWU 3BE3l. 3BE3MIbI BHITOPAIOT M OCTHIBAIOT, YacTh HX
BEIIIECTBA PACCENBACTCS B IPOCTPAHCTBE.

8. OcTaHOBUTCSA JIM BpEMsI IIOCJI€ HACTYIIEHUS TEIJIOBOU cMepTH BeenenHoin?

Cmonemusi — ¢onapuxu! o, ckonrvko eac 6o mome,
Ha npounou numu epemenu, npomsanymoiu 6 yme! —
B. Xnebnukos

9. DHTponus u3MepseT OEClOJIE3HOCTh OMPEACICHHOr0 KOJIMUecTBa dHepruu. Tak
JIM 9TO?

10. Urpa B Owibsipa HauuHAeTCA C pa3OuBaHusa nupamuaku. Kazamoch Obl, CTOUT
pasz0ekaBIIUMCS IIapaM IPUAaTh TE kKe YCKOPEHUs, HO 0OpaTHOTO HaIpaBJICHHUS,
KaK OHH BHOBb coOepyTcs BoeanHo. [louemy 3Toro He mpoucxoauT?

11. CpaBeiuB JIM BTOPOM 3aKOH TEPMOJAMHAMUKHY JJIs1 YEPHOUM JBIPHI?

EcTh rumoresbl, 4TO SHTPOMUS YEPHOH IBIPHI MPONOPIHOHAIbHA €€ IUIOUAJAU M CO BpPEMEHEM

BO3pacTaeT, Kak u ee TemmepaTypa. CyllecTByeT MaKCHUMalbHO BO3MOXKHAs SHTPOIUS YEepPHOU

neipbl. CymmapHasi JHTponusi BceeleHHO# BCE Ke pacTér 3a CYET YEPHBIX AbIP, MOATOMY

CIIeHapuil TEIUIOBOM CMEpTU IMOKa HUKTO He OTMeHs. IIpocto BbIrIAneTs OH OylneT HE Kak

MEJUIEHHOE paccesiHUE BEIIECTBA U YPaBHOBEIIMBAHHUE TEMIIEPATYPhI, a KaK MOTJIOLICHHE BEIleCTBa

YEPHBIMU JIBIPAMU C MOCIEIYIOIIUM UX UCIIaPEHUEM.

12. Tloyemy moclie WHTEHCHUBHOTO BCTPSIXMBAaHUSA Belpa C KapTOLIKOM KpYMHBIM KapTodenb
OKa3bIBAETCSl HABEPXY, a MEJIKUI BHU3Y? AHAJIOTHYHBIEC SIBJICHUS HAOMIONAIOTCA U C IPYTUMHU
cMmecsiMu. He mpoTHBOPEYUT 1 3TOT (hakT BTOPOMY 3aKOHY TEPMOIMHAMUKHU ?

I1l. TemnoBoii aABHraTejb — YCTPOWCTBO, MNpeodpa3yoinee BHYTPEHHIOIO

SHEPIHUI0 TOILIMBA B MEXAHUYECCKYIO OHCPIHIO.

[Ipsimoii mpouiecce — npeBpaiieHre padoThl B TEIJIO (TPEeHUE U yAap) — YeIOBEK MCIOJIb30Bal ellle Ha
3ape NMBWIM3AIKK, a oOpaTHbii - 300 ner. Temno, Kak W BeTep,
nepenaBasch OT OAHOTO Tella K JPYromMy, COBepIIaeT padbory!

PaGora mapa (nemoHctpauus). PabGoTy  MoxkeT

p 4

COBEpIIaTh W Tra3. YCTPOWCTBO IApOBOTO JIBUTATENs
(oObsicHenne Ha Mojenu). B HarpeBatene mopuus mapa

MOJIy9aeT KOJWYECTBO TerioThl Qi, W ee Temmeparypa

cranoButcst 7;. Pabora napa (4') npu pacmupenun. Kax
npoiiecc caenarh nukiandeckum? Kakyio paboTy HE0OXOAMMO COBEPIIUTH HaMm (A)
JUIsl BO3BpalieHus: nopuuu napa B HarpeBarenb? Kakos KIIJ[ storo nukna (Luki
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HepaauBoro ydeHuka)? XoJOAWIbHHK.

[Topuusa mnapa OTHAaeT XOJOAUIBHUKY

KOJIMYECTBO TEIUIOTHl Q, U ee TeMieparypa cTaHOBUTCS [,. Kakyio Tenepsr paboTy

HEOOXOIMMO TMPOU3BECTH JJIsl BO3BpallleHHWs TOpLUMM Tlapa B HarpeBaTelb?

Menbmyro! [Touemy?

®opmyaa gasa KIIJI rensoBoro apurarensi: Ay =A'-4A=0Q1—-Q,=Nt=F-S.

7= 100% -
Q

1 1

M .100%

Jlist mpou3BoACTBa pabOTHI 3a CUYET Teria TpeOyeTcs: MOTOK

TCIJIa OT ropsa4cro HCTOYHHKA K XOJIOAHOMY

CTOKY. I[eMOHCTpaHI/IH MpuHOUIIA HeﬁCTBHH HpOCTGﬁH.IGI‘O

[IapOBOI0 JABUTATEIsl HA JEUCTBYIOLIEH MOJEIIH.

JonoaHurenbHass uHpopmanus. OTOupas >HEPIUIO OT HarpeBaTels,
BO3OYKJIEHHBIX aTOMOB B HeM (Temmeparypy), H, CJeI0BaTelbHO,

PaGouee
Tes0

-]

-

HarpeBaTenn

o
Pabora

MBI YMCHBIIAEM YHCIIO

CTeneHb Oecropsika

-

»

X0J10ANIbHUK

|

(YMGHI)HIaeM YHUCJIO BO3MOXHBIX HepeCTaHOBOK). HepenaBas{ XOJ'IO}II/IJ'IBHI/IKy, KOJIMYECCTBO TCIIJIOTHI
Qz, MBI 3HAYUTCIBHO YBGJ'II/I‘—II/IBaeM CTCIICHb 6ecnopﬂ)11<a B HEM (YBeJ'II/I'-II/IBaeTCH YHUCJIO BOBMOXHBIX
nepectaHoBoK). TemynoBoi JBUTAaTeNh HE MPOTUBOPEYUT BTOPOMY 3aKOHY TEPMOJMHAMUKH.
becniopsimok Bo BeceneHHOM BO3pacTaeT ¢ KaxIbIM IIUKJIOM TEIJIOBOTO JBUTATENS.

Ha IMPAaKTHUKC HCIIOJIB3YIOTCA KapﬁmpaToprle ABUIaTEeJIM BHYTPCHHETO CropaHus

(ki OtT0) M AM3ejibHbIe ABUTraTeau (1uki uzens). OObIcHEHHE Ha MOJICIIH.

P4 P4 Ql/x Il

(" I :

© | 2 | Q

IV Y
® [ : o : | !
» ® | ! >
0 Muukn OrreV Vv 0 V Vo V
t[I/IKJ'I Jn3zens

TypOopeakTHBHbBIE H paKeTHbIE IBUTATEJIN.
IV. Bonpocui:
1. [Touemy Bo Bpems pabodero xoma AW3eNs MaBICHHWE B IMJIMHAPE JABUTATEIS

rmajiaeT HIKe, YeM BO BpeMs pabouero xoaa OEH3MHOBOTO JIBUTATEIIS ?

85% Teria B OpraHu3Me BBIICIISICTCS MBITIIIAMH ) ?

cropanusi?

. MOXHO 11 4eJI0BEYECKHI OpraHu3M paccMaTpuBaTh KaK TEIJIOBOW JABUTATENb (10
. BO3MOXHBI TH KOCMHAYECKHE TOJIETHI C UCMOJb30BAHUEM JIBUTATENSl BHYTPEHHETO

. [ToueMy HemporpeTsiii aBTOMOOMIBHBIN ABUTATENb TJI0XO0 TSHET?
.IIpu pacTBOpeHUM B BOJE HEKOTOPHIX BEIIECTB, HAMPUMEpP, TUIMOCYIb(dHTa,

TeMIlepaTypa pacTBopa MOHWXKaercs. Eciau ucnonap3oBaTh Takol pacTBOp B

Ka4eCTBE XOJOAWIBHHKA, a OKPYXAIOIIYI Cpedy — B KauyeCcTBE HarpeBaTes,
MOXHO COBEPIIUTh HEKOTOpYyIo paboTy. Ilocnme BhIChIXaHHMS pacTBOpa IHUKI

IIOBTOPACTCA. He KpOCTCs JIU 34€Ch BOSMOKHOCTD CO3AaHNA BEYHOI'O I[BI/IFaTeJIH?
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3aoauu:

1.

V.
1.
2.

3.

(621

. C nacaJbHbBIM OAHOATOMHBIM ra3om COBCpUIACTCA

C uneanbHbIM OJTHOATOMHBIM T'a30M MPOBEACH 3aMKHYTHIA MPOIIECC, COCTOSIIUN
U3 JBYX u3oxop u AByX uzo0ap. Ompenenuts KIIJ[ TermmoBoro npurarens,
paboTarouiero Mo 3ToMy IUKIY. p, = 2p1, Vo = 3V (pemaeT yuurtens).

. Hukn OEH3MHOBOrO JABHUTaTelNisi BHYTPEHHEro cropanus O0iau3ok k uukiay OTTO,

cocTosieMy M3 JABYX aauabar U JByX H30XOop. BHauame roprouyr cMmech,
KOTOPYIO MOKHO, CUMTaTh WJACAIbHBIM Ta30M, CKUMaKT 0e3 TemiooOMeHa ¢
OKpYXalolen cpepoi, MOTOM M30XOPHO HAarpeBaroT (MpU CrOpaHUU TOIUIMBA) Ha
AT; = 500 K, 3aTem cHOBa 06e3 Termiaoo0MeHa Tra3 paciuupsercs, coBepias padoTy,
Y HAKOHEII, TOCJe U30XOpHOro oxyaxaeHus Ha AT, = - 250 K ra3 Bo3Bpaiaercsi B

ucxoanoe cocrosiuue. Havitu KIIJI muka.
3p P--- 3

N

UKIAYECKUNA  TPOILECC, HW300paXCHHBIH Ha  PUCYHKE.
OTHOIIEHHEe MaKCHMaJbHOTO 00beMa Tra3a K MUHUMaIbHOMY  "|---
o0beMy B 3ToM 1ukjie N = 3. Halitu koadunmenT nonesnoro o 5
JCHCTBUS UK. Pic. 2

§§ 29, 30. Ymp. 6, Ne 15 — 16.
Omnpenenure KIIJ[ BeicTpena u3 pyxss.
[Ipemmoxure mpoekt u onenute KIIJ| “memsHoro nmurarens”, HWCHOJB3YIOMETo padoTy,
COBEPILAEMYIO BOJIOM IIPHU 3aMEP3aHUU U PACIIUPEHUH.
[Ipemoxure mpoekt u onenute KIIJ[ «pe3nHOBOrO ABUTATENS», HMCIOJB3YIOMIETO PadoTy,
COBEpIIAEMYIO PE3UHKOM MPHU €ro HarpeBaHUU ropsiueii BOJOM.
[IpemyioxkuTe NPOEKT «PE3NHOBOTO JBUTATENS JUISl PEUHOIO Cy/IHA.

. B monumepHsiii mmpuil HabepuTe HEKOTOPOE KOJIUYECTBO BO3/yXa, MOCIE YEro COIUIO TUIOTHO

3akpoiTe mnanblieM. Ecian mnopiieHb mimpuia OBICTPO BBABHHYTH W OTHYCTUTh, TO OH
BO3BpalIaeTCs MPAKTUYECKU B UCXOJIHOE cocTosiHue. Eciu jxe BO3/1yX pe3ko CAaBUTH MOPIIHEM,
TO MOCJE OTIYCKaHUs MOPIICHh MOXKET U HE BEPHYTHCS B HCXOIHOE cocTosiHue. [louemy?

. Ecin Bcenennass mMeeT 10CTaTOYHBIC MaCIHTa6BI, KoJieOaHUs SHTPOIMUU MOI'YT IPUBECTU K IOABJICHUIO

M30JIMPOBAHHBIX 00JACTEH, OTKIOHSIOIIMXCS OT PABHOBECHOI'O COCTOSHHS M TOPOXKIAIONIUX APYTHe
MUpHI, TogoOHbIe HameMy! Tak o aT0?

Kax b1 nomnume, nepsvlii pyHOAMEHMANbHBIN 3AKOH MEPMOOUHAMUKU OblLL
chopmynuposan u  meopemudecku O00OOCHOB8AH mpemMs QU3UKAMU —
Poobepmom Matiepom, /{ocetimcom Ilpeckommom Jocoynem u I'epmarnom ¢hon
T'enbmeonvyem; 6mopoti 3aKoH MepMOOUHAMUKU ObLT CPOPMYIUPOBAH 08V MS
seauxumu Gusuxamu — Pyoorvgpom Knayzuycom u Bunvsimom Tomconom,
mpemuti 3aKOH 5 OMKPbLL CAMOCMOAmMeNbHo. Imo 00Ka3zvléaem, YmMo
yemeepmozo, YyHOAMeHMANbHO20 3aKOHA ObIMb JHCe MOHCEM.

Hepnem

> |

Vpoxk 29/9. S HUKJI KAPHO

I[BI/IFaTe.TIb MallMHbI MApPKHU KUT'YJIH O0JmKe K HeaJTbHON TENJIOBOM MaIlllMHeE,
YeM JIBUraTeJib Mmepceaeca, moromMy 4Tro paﬁoTaeT 0eCKOHEYHO MEAJICHHO.

L[EJIb YPOKA: [atb mnpencraBieHue o mpsiMoil u oOpatHoM MamuuHe Kapho.

Hayuunts yuenukoB paccuntsiBaTh KIIJ[ TermoBoro nsuraresns.
TUII YPOKA: xoMOMHUPOBAaHHBIN.
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OBbOPYJI[OBAHHE: MUKPOKAIBKYJIATOP.

LIJIAH YPOKA:

BerynurensHas yacTth
Ormpoc

OObscHeHne
3aKperieHue

5. 3agaHue Ha JOM

NS

Il. Onpoc ¢pynoamenmanvnuiti: TennoBod nBuratenb. 2. J[BUrateian BHYTPEHHETO

CTOpaHMSI.

3aoauu:

1.

. Ha PUCYHKC I/1306pa}K€H OUKII  AU3CJIBHOIO  ABUIAaTCIIA,

. HaliTu coBeplieHHyl0 wuA€aJbHBIM Ta3oM paboTy 3a IUKII,

TemoBas mammHa paboTaeT Mo HUKITY, COCTOALIEMY U3 U30XOPHI 1-2, u306aps! 2-
3 u yyactka 3-1 npsMO IpONOPLUOHAIBHON 3aBUCHMOCTH JaBJIEHUS OT 00beMa.
Haiigure KIIJI nukna, ecim o0beM Ha M300ape N3MEHAETCS B 2 Ap 5

3
pasa. PabGouee BeniecTBo — uacanbHbIM OJJTHOATOMHBIN Ta3.

cocrosiuiero u3 aguadar 1-2 u 3-4, uzobapsi 2-3 u uzoxopsl 4-1.

4
Temnepatypsl raza B Toukax 1,2,3,4 COOTBETCTBEHHO paBHBI 1, 1
T,, T3, T4. Hatinure KITJI npkna. I'a3 oqHOATOMHBIIA. B =V
OauH KUJIOMOJIb MACAIbHOTO ra3a COBEpIIAeT padoTy B IIMKIIE,
COCTOSIIIIEM M3 JIBYX M30XOP U ABYX M300ap, MpUyYeM TOYKH 2 U 4 1UKIIA JIeKaT Ha
OJIHOM M30TEpME, a TeMmepaTypbl B Toukax 1 u 3 paBubl 300 Ku

400 K. Onpenenuth padoTy 3a UKI. OteeT: 60 KK

YUHUTBIBAs €ro mapaMeTphl: v = 3 MoJb, po/p1= 9, T1= 298 K, T4 =
382 K. 16,7 xJIx

. 3apsin ganbHOOOWHOW mymiku conepkut 150 kr mopoxa. Macca chHapsnma 420 kr. Kakora

MaKCUMaJbHO BO3MOKHAas JaIbHOCTh moJieta (B kM) cHapsga, eciu KIIJ opymus 25%7?
VY nenbHas Temiora cropanus nmopoxa 4,2 MJbx/kr. ConpoTuBiieHHE BO3/TyXa HE YUUTHIBATD.

Bonpocwi:

1.
2.

. HI/IanaMMa MUKIIMYCCKOIr'o 1mpouccca nacajaibHoro 0OaHOaTOMHOI'O

Uro siBnsieTCss HarpeBaTesieM, a 4YTo XOJOIUITFHUKOM B PAKETHOM JIBUTaTesne?
MOXXHO 7M1 TOPIIHEBOW JBUTATENh MPEBPATUTH B KOMIIPECCOp, a TypOMHY — B
reHepaTop?

rasa mpejcTaBieHa Ha pucyHKe. YeMy paBHO OTHOIIIEHUE PaOOTHI

rasa 3a IIUKJI K pa00Te BHEIIHUX CUJI IIPU OXJIAKJICHUHU ra3a’?

. B pe3ynpraTe kpyrosoro mpoiiecca raz cosepiumi padory 2,0 x/lx u nepepan

xonoamnbHUKY 8,4 kJIx ternotel. Onpegenuts KITJ[ nukna.

. Kakyto kauecTBEHHYI0 U KOJWYECTBEHHYI0 MH(OPMAIIUIO Bbl MOKETE MOJIYYUTh

n3 PV-nuarpamMMepl IMKJIa TETJIOBOTO JBUTATENs?

. Ecnu panbiie u npaBga Obul Xaoc, TO Kak MOJYyYUIIOCh, YTO TENEpb HA 3emiie

YCTaHOBUWJICS BUJIUMBIN OPSAOK?
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7. Yrto gBiseTCs HarpeBaTelieM M YTO XOJIOJUJIBHUKOM Yy «COJHEYHOI'0 mapycay,
KOTOPBIM IEpEMEIIAETCs] B KOCMHUYECKOM IPOCTPAHCTBE IO JEUCTBUEM

COJIHEYHOTO BeTpa?
8. N3o0pasure PV-nuarpammy 1ukin DpuKCCOHA, COCTOSIIETO U3 ABYX U300ap U ABYX U30TEPM.
I11. IIpsamoii uuka Kapno.

[Tytn nmoeimenust KI1J] Teruoseix asurareneii: a) T; = 600 K, T, =300 K, n = 50%;

6) T1= 1000 K, T,= 300 K, n=70%; B) T; = 600 K, T, =0 K, n=100%.
are
1 2 3 4 1
4 < ]

KIIJ nuxma Kapno: 7, = % -100%, n<n,,, -

1

<vy

N3 nocnennero Belpaxkenus cienyet, yto KIIJ1 termoBoi
MaliiHbl, paboTatome mo 1ukiny KapHo, 3aBUCUT TOJBKO OT TeMIEpaTyp
HarpeBaTess W XOJOAWIbHUKA, HO HE 3aBUCUT HU OT YCTPOMCTBA MAaIllMHBI, HU OT
BUJa WIM CBOMCTB €€ pabouero tena. [losromy makcumanbubii KIIJ[ nro6oit
TEIUIOBOM MallMHbl HE MoOxkeT TmpeBocxonuTh KIIJ[ teroBont mamumubsl KaphHo,

pa60Ta}omeﬁ IIpH TEX KE TCMIICpATypax HArpCBaTClIs U XOJIOJUJIIbHHUKA.

JBurarens KapHo uMeeT MHOTO OOIIETO ¢ peaIbHBIMU JIBUTATEISIMHA: OH Pab0TaeT 1Mo 3aMKHYTOMY
IUKITY (KOTOPBIA HA3bIBAE€TCs, COOTBETCTBEHHO, ITMKIOM KapHO); OH MOJydaeT SHEPTrUi0 H3BHE
Oyarogapsi BBICOKOTEMIIEPATYpHOMY IIpolleccy (Hampumep, MpU CKUTAaHWW TOIUIMBA); YacTh
SHEPTHH PACCEUBACTCA B OKpYXKarIyto cpeay. [Ipu 3ToM mpousBoauTcs onpeneiacHHas padoTa (B
cinydae aurarens KapHo — 3a cyeT MOCTYNaTeabHOTO JBWKEHHUS MOpIIHs). Takum oOpazom,
noixydeHHoe KapHo cooTHoOIIeHHE ycTaHaBIUBAET npenei d3PGEeKTHBHOCTH PEAIbHBIX JBUTATEICH,
paboTtaromux B peanbHOM Mupe. K HeMy MOXXHO NpUOIM3UTHCS, HO JOCTHYh M, TeM OoJjee
MIPEB30MTH €r0 HHXKEHEPHI HE CMOTYT.

Ceronnsi, CTAJKUBAasCh C ACPHUIMTOM TOIUIMBHBIX PECYpCOB, YEIOBEYECTBO, TEM HE MEHEE,
BBIHYXKJICHO MUpHUTBCs ¢ TeM, uyto KIIJI, Hanmpumep, TOIl, paGoTarommx Ha yrie Wid ma3yre, HE
npessimaeTr 30-35% — To ecTh, JBE TPETH TOILIUBA CXKUTAETCS BIYCTYIO, TOYHEE PAacXoJyeTcs Ha
MOJOTpeB aTMOC(Ephbl — U ITO MEPET JIULIOM YTPO3bI TNI00ATHLHOTO MOTEIICHUSI.

Mammna KapHo B KauecTBe X0J0AMJIbHON MAaIMHbI. ECY UK coBepiaeTcs no

JacoBOM cTpenke, To paboTa Tra3a 3a IHUKI IOJOXKHTEIbHA, €CIIH IMPOTHB — TO

oTpuratesnbHa! Bonpoc: MOXHO JIM, OTKPBIB JABEPIY JOMAIIHETO XOJOIAUIbHHKA,
MOHU3UTH TEMIIEPATypPy BO3AyXa B KOMHATE?

=4+ 0 A AU I'opsiumii pesepsyap, T,
p, Q Q Q> - N 9
4-3 0 + +
3-2 - + 0
2-1 0 - -
3a yuxkn  — + 0

XosoanabHbII pe3epByap, T,

<V
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Haubonee pacrnpocTpaHeHHON TEXHOJIOTHEH, Ha KOTOPOH pabOTAIOT XOJOIWIBHHUKY, TIO0 CEH JCHb
OCTaeTCsl MapOKOMIIPECCHOHHBIM IHKI, B XOJ€ KOTOPOTO XJIQJareHT MOOYEPEHO HCIBITHIBACT
(da3zoBbie TIepexobl (MCTapeHNe W KOHJIEHCAIIMIO), COIMPOBOXKIAOIIUECS IMEPEHOCOM TeIUla W3
XOJIOAWJIHHOU KaMepbl B TEIJIO0OMEHHUK.

Yarie BCero B KaueCTBE XJIAJAar€HTOB HCIONB3YIOT (hpeoHbl. Jaxke OTHOCUTENLHO O€30TacHbIe IS
030HOBOTO CJOSI THAPOQTOpyriIepoasl — (peoHbl 03 coJepKaHWs XJIopa — O00JaJaroT
MOTEHIIMAJIOM TJI00albHOTO moTeruieHus, B 2000 pa3 mpeBbIIIAONINi TAKOBOH Y YIIIEKHCIIOTO rasa.
TenoBol HAacoC — YCTPOWCTBO, NMpeIHA3ZHAYEHHOE [IJIsl MEPEKAYKH TEMJIOTHI 0T XOJIOTHOI0
Tesa k ropsiuemy Teay (Y. Tomcon, 1852 r).

OxJlaXJIeHue Tejla C TOMOIIBI HACAJIbHOW TEIUIOBOM MamuHbl. [loHMkeHUe
TEMIIEpATyphl TEJA, HAIIPUMED, B JBA pa3a MOCIIE KaKIO0r0 [UKIIA.

9 _ 5

o 7
AOCONIOTHBIN HYJb  TeMIepaTypbl HEeJOCTHKUM (Tperni 3aKOH
TEPMOAMHAMHUKH).
CornacHo TpeTbeMy Hayajly TepMOAMHAMUKH (Teopeme HepHcra), sHTpomnus
CUCTEMBI JIOCTMTaeT MHHHUMYyMa, Korja e€ TeMmiepaTypa MpuUOMKaeTcs K

abcosmoTHOMY HYIHO (-273°C).

JIns oXJTaskIeHUST MaTepHH HEOOX0IMMO TEM HIITH HHBIM CITOCOOOM OTOMpPATh y HE€ SHEPTHIO 0 TeX
1op, MoKa y Hac OyIyT Ha 3TO PeCypchl U BpeMs. B Teopuu oxjmaauth MaTepuro J0 aOCOTIOTHOTO
nyns (-273,15 °C) mMoxxHO 3a OECKOHEYHOE BpeMs C 3aTpaTaMud OCCKOHEYHOW SHEpPTHH, 4YTO B
peaTbHOM MUPE HEOCTHIKUMO 10 000MM ITapaMeTpaM.

JlonmomnureabHasi uHopmanusi: [axxe npu aOCOIMIOTHOM HyJIE aTOM JIO/DKCH IPEICTaBIATHCS
HaM CJIeTKa pacIIBIBYATBIM, €CJIM HCIOJIb30BaTh BOJIHOBOE IPEJCTAaBICHHE O HEM, WM CJEeTKa
KOJICOJTIOIIMMCS, €CITH UCITOIb30BaTh KOPIMYCKYIIPHYIO KoHIenmuio. [loxaiyii, 3T0 eIMHCTBEHHBIN
CITyJai, KOT/1a SHEPTHs MaTepUATbHON YaCTHUIIBI HE MOYKET HH OTAaBaThCs BOBHE, HU U3MEHSTHCA.

B 2003 roay yuensiMm MaccadyCeTCKOro TEXHOJOTHYECKOT0 MHCTUTYTA YIAIO0Ch TOCTHUTHYTH 0,5
MWIUTHApAHBIX Tpaxyca KenbBuHa! YcopepmieHcTBOBaHHOE 000OPYIOBaHWE IO3BOJIMIIO CO3/aTh
Temmeparypy 38 MHUKOKEIHLBHHOB — caMoe OJM3Koe K a0COTIOTHOMY HYJIIO0 3HAYECHHE Ha CETOJIHS.
Her Huuero kpyde, yemM BHIETh, KaK HayKa YIIUPAETCS B caMble TpaHUIIBI 3aKOHOB Beenennoii!!!
®dakrt. Ha crone y HepHcTa crosuia mpobupka ¢ OpraHM4ecKuM COSAMHCHUEM AU(PEHUIMETAHOM,
TeMmIeparypa IUIaBJICHHUS KOTOPOIO 26°C. Ecmu B 11 yTpa mpenapar Tasui, HepHcT B3abIxain:
«IIpomue npupoowvl He nonpeuivy, ¥ YBOINI CTYIEHTOB 3aHUMATLCS I'Pe0JIell U MIaBaHUEM.
Jonmosnuteabnass uaigopmanusi: [loyeMy Xog0aMJIbHUK OXJaxaAaeT? XOJOIUIBHUK JIOJHKEH
MOIJIONIATh TEILIO U BHIBOJUTH €TI0 BO BHEIIHIOK Cpeay, U HUKAKOM IPYrou MpoIEecC HE CIIPaBUTCS
C OTOM 3a7a4eli Jydlle, 4YeM MpeBpalleHue KUIKOCTH B Ta3 (KCTaTH, 10 TOH Ke IMPUYMHE HaIIe TEJIO
OXJIAKJAeTCS B JKapKUM JCHb, KOrjJa ¢ Hero wucmoapsercs moT). VICKyccTBO oOXiaxKacHUs
3aKJIF0YACTCS B TOM, YTOOBI 3aCTaBJISATh a3 BIIUTHIBATH TEIUIO B OJJHOM MECTE, IIEPEHECTH B IPYroe
M OT/JaTh B TpeTbeM. B Mopo3uiabHUKE pabouas KHUIKOCTh (aMMHaK, GPEOH MU M300yTaH) UMEET
JaBJeHHe, paboTaollee HAa CHU)KEHHE TEMIIepaTypbl KHUIEHHUS. OTO BBI3BIBAET HCIApPEHHE
*)uakoctd. Ilpuw  wWcmapeHun IKUIKOCTh «BOMpAET» HEOOXOJUMYIO CKPBITYIO TEIUIOTY U3
OKPYXAaOIIEro MPOCTPAHCTBA, TO €CTh U3 MOPO3WJIbHUKA, IJI€ CTAHOBUTCA XosoaHee. Ilap Tyt ke
yAQJISIETCA C MOMOIIBbI0 Hacoca B KOHJEHCATOP, HAXOIAIIMUCS 3a TpeaenaMu eMKOCTH. Tam OH
C)KUMAETCs B KOMIIPECCOPE M BHOBb NPEBPAIIAETCS B JKUJKOCTb, BBIJEINSS CKPBITYIO TEIIIOTY, U
UK TOBTOpsieTcs. JKHMIKOCTh uepe3 pacIIMpUTEIbHBIH KIalaH Wi KalWLIIPHYH0 TPYOKy
nepeAaércsi B UCHAPUTENb, T/I€ TMOHWXKAETCS JABIIEHUE U, CIIEIOBATEIbHO, CHUXKAETCS TOYKa
KHUIICHUS KUJKOCTH, KUJAKOCTh HAYMHAET aKTUBHO KUIIETh U UCTIAPATHCS, 3a0Upasi U3 OKpYKaromien
Cpelibl TEIUIO UCTIapEHUsl, TEMIIEpaTypa MOHUKAETCS.
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Mup sosnazpascoaem eac 3a cozoanue eeujell, KOMopbvie OH He yMeem COelams Cam.
Pasuxanm

JonosHuteabHas uHpopmanusa: IIepBblil 4YeTBIPEXTAKTHBIN
JBUTaTellb CO3JaJl HEMEUKUH WHXKEHEp U H300peTarenb
Hukomayc Orro B 1876 rtomy. /[IBurarenr  Obul
OJIHOIIWJIMHAPOBBIM, OJTHAKO B HEM IMOOYEPEIHO MPOUCXOAUIIU
yeTbIpe TakTa. I1oT asurareisb uMmen KI1/1 okono 22%.
B 1892 rony Pynonsd Ju3ens mosydns naTeHT HA JBUTATENb, B
KOTOPOM OBUTM CIEAYIOIIME HOBOBBEACHUS: B IIMIHHIPE
C)KMMAeTCs TOJIbKO BO3IYyX, IPUYEM HACTOJIBKO CHJIIBHO, UTO €ro TeMIIepaTrypa BO3pacTaeT Tak, YTo
I[P BIPBICKUBAHUU B LWJIMHJAP TOIUIMBA OHO BOCIUIAMEHSETCS CaMO; KakK CIJIEJCTBUE, TaKOH
JBUTATENh CrocoOeH paboTarth Oe3 KapOropaTopa M 3amajlbHOTO yCTpoicTBa (0€3 YCTpOMCTBa,
MIPOU3BOIALIETO 3aKUTAHUE CMECH), TOTNIMBOM MOTJIM OBITh U OEH3UH, U KEPOCUH, U ChIpas HEPTb.
[Toctpoennsiit B 1897 romy nurarens [uzens padoran Ha kepocune u umen KII 25%. Moxuo
CKaszaTh, 4TO LMKJ asurartens Juszenss Obin Onmszok k uukiny Kapno. JIpuratens uszens (uiw,
KpaTKO, «IHU3€JIb»), UMEeT KaK MPEUMYILEeCTBa, TaK U HEJIOCTAaTKU MO CPAaBHEHUIO C OEH3MHOBBIMU
nsurarensiMu. OH J10Jroe BpeMs OCTaBajCsl TATOBBIM M SKOHOMHMYHBIM MOTOPOM, OJHAKO OBLI
TuX0XOAHBIM. Bricoknii KII/[ sBisieTcs 0qHUM M3 IJIaBHBIX NPEUMYIIECTB. BBICOKMI KpyTsAIInn
MOMEHT Ha HHU3KHMX 000poTax — Toxke mnpeumymiectBo. Ho — Tonbko Ha HH3KMX oboporax. Ha
JU3EITbHOM JIBUTATEJIe TPYIAHEE MOOUTHCS BBICOKMX CKOPOCTEH. B chiy 9TOTO nu3enu ycmernrHo
HCIIOJNIB3YIOTCS Ha cyAax (TertoXxoaax), moe3aax (TeraoBo3ax) U IPy30BbIX aBTOMOOWIISIX, HO PEkKe
— Ha JIETKOBBIX aBTOMOOWIsX. OJIHAKO, COBEPIIEHCTBOBAHUE JBUTATENEH U KOHKYPEHLHUS MEXIY
OCH3MHOBBIMU U IU3EJIbHBIMH JBUTATEISIMH MIPOIOJIKAETCS 10 CUX TOP.
JlonosiHuTeIbHAsA MH(pOPMALUsi: BaXHBIM acieKTOM JIH000T0 TEIJIOBOIO JBUTATENs SBISAETCS BUJ
U KOJMYECTBO NOTPeOJIIEMOro UM TOIUIMBA, a TakkKe OOYCIOBJIEHHOE JTUM 3arpsi3HEHUE
okpyxaromien cpensl. [lapocunoBslie ycTaHOBKH, MpeoOpa3yroliue TEIIOTY aTOMHOIO PEakTopa,
TEPMOJAMHAMHYECKUE  PAJAMOU3OTOIHBIE  IEHEpaTOpbl M COJHEYHbIE  3JIEKTPOCTAHINU
TEPMOAMHAMHYECKOTO THIMA TOIUIMBA HE CXHUIalOT, OCTAJbHBIE K€ 3aBUCAT OT HMEIOIUXCS
SHEPrOHOCUTENEH, KOTOpPhIE BO MHOTHX ClIydasX TPaHCHOPTHpYOTCS u3aaieka. COBOKYMHOCTb
UMEIOIIUXCA B TOCYAAapCTBE TEIUIOBBIX JBUrareiei, MecT JI0ObYM TOIUIMBA U TPAHCIOPTHON
UHOPACTPYKTYpbl  JUIsL  €ro  TPaHCIOPTUPOBKM,  HA3bIBAeTCAd  TOIUIMBHO-3HEPIreTMYECKUM
KOMILUIEKCOM.

V. Bonpocur:
1. Tlouemy B mukie Hduzens aguabaTHOE C)KaTHE MOKHO IMPOU3BOIUTH J10 Oolee

BBICOKMX JaBJEHUU W TemmepaTyp, 4em B mukie Otro? Ilouemy mpu 3Tom

Bo3pactaet KIIJ[ nBurarens?

AcTepon IpH CONPUKOCHOBEHUU C aTMOC(HEpOoi CO3JacT Imepes cOOOM CI0HM 3aTOPMOKEHHOTO
C)KaToro BO3/yXa C BBICOKOW TEMIEPaTypOid, KaK M B TU3ETLHOM JIBUTATEIIE TIOPIICHb.

Hocturner nu KIIJ terioBeix mama 100%, ecnu TpeHUE B UX YacTAX YIACTCS

CBECTH K HYJIO?

1. Tloyemy mpu HH3KHX TeMIIepaTypax JBUTATEIN CaMOJIETOB Pa3BUBAIOT OOJIBITYIO
MOITHOCTb (BC€ PEKOPAbl YCTAHOBIICHBI 3UMOM)?

2. IloueMy XOJIOOWIBHUK WM KOHIWIMOHEP HEOOXOAMMO TMOAKIOYATh K
AJIEKTPUYECKOMN ceTn?

3. Jlns gyero HEOOXOIMM XOJIOIMIBHHUK TEINIOBOM MAaIlIHHE?

4, Ecaum nmaTh 3aMKHYTOM TEIJIOBOM CHCTEME BBINIOJHUTH HEKOTOPYIO paboTy, TO
MOKHO 3aCTaBUTh TEIJIO T€Yb OT XOJIOJHOTO Tena K ropsdemy. llpuBenute

MIPUMEDBL.
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5. MOXHO 1M HCNONb30BaTh XOJOIWJIBHYIO MAIMHY ISl OXJIAXKJIEHUS BO3/yXa B
KBapTUpe?

6. OOcynute u mnepeuuciauTe (PakTopbl, KOTOpPbIE HE MO3BOJSIOT pealbHbIM
TETUIOBBIM JIBUTATENSIM JOCTUTaTh MakcumaibHoro KII/1.

7. He napymaer jau paboTa XOJIOAUIFHOW MaITUHBI 3aKOHBI TEPMOIUHAMIKH ?

8. IlpaBma nu, 4TO AUW3EIbHBIE TMOABOJHBIE JIOJKU B XOJOJHOM BOJAE OJIKHBI
nsuratbest ObicTpee (Bo3pactanue KIIJ[, MeHbllie my3bIpbKOB ¢ TapoM)?

9. Korna pa6ora aBToMOOUIBHOTO ABUTaTeNs 3QPEKTUBHEN - 3UMON UK JIETOM?

IToxa ecTh pasHua TEMIICpAaTyp, SHCPIrus mapa WM ra3a NpuBOJUT B JBUKCHHUEC MOPIICHB, a4 KOraa
TeMIIepaTypa YpaBHOBEIIEHA, HW3BJIEYhb I0JIb3Y M3 TEIUIOBOW DJHEPruM YK€ HEBO3MOXKHO. Uem
OoJIbIIIe pa3HUIla TEMIIEpATyp HarpeBarels U XoJoauiabHuKa, TeM Oosbine KI1J[ mammHbL.

10. YBenuuuMm cremneHpb pacmupenus raza B uukie Kapao. Kak usmenurcs padora?
KITIL?

11. Kak BbI 661 3antucanu Gopmyiny ans KIIJ[ remmoBoro Hacoca?

3aoauu:

1. B Tonke koTia mapoBoi mMamuHbl pacxoayercs 0,35 Kr IU3eNbHOTO TOIIMBA Ha 1
kBru omeprun. TemmepaTypa mocTymaomero B TypOmuy mapa 250°C, a
TeMIeparypa XOJIOAWIbHUKA 30°C. BBI4HCIHTD dakrnueckuit KIIJ TypOuns u
cpaBuuTh ero ¢ KIIJ] maeanpHOM TEemjaoBOW MalluWHBI, paboTarolieldl Ha TeX e
YCIIOBHSIX.

2. Temniepatypa HarpeBarensi uaeanbHou TerioBod mamuHbel 400 K, temmnepartypa
xonoamnbHuka 300 K, KoInMuecTBO, TEIUIOTHI, MOJy4aeMOE OT HarpeBaTess 3a
ki, 400 Jk, yuciao nukiaoB B cekyHay 2. C Kakod CKOpOCThIO Oyner
NEPEMEIIATHCS IO TOPU3OHTAIBHOM JOpPOTE TEJEKKA, MPUBOJUMAS B JIBUKEHHE
TaKoW MamnHOW, ecnu cuia conportusieHus 100 H? CkopocTh Tenexku cuuTaTh
IIOCTOSIHHOM.

3. B xonmoaunsHuk, norpebisromuii MontHocTh 200 BT, momecTunu 2 Kr BOJBI TIPU
TeMIepaType 20°C. Uepes 30 MuH Bcs Boja mpeBpaTwiach B Jien. Kakoe
KOJIMYECTBO TEIJIOTHI BBIICIUIIOCH TPU 3TOM B KOMHATe?

4. PaboTy omHOTO W3 TEPBBIX JBUTATENEH BHYTPEHHETO CrOpaHUS MOXKHO
MOJICIUPOBATh ITUKJIOM, COCTOSIIIMM W3 anuadaThl, H300aphl W H30XOPHI.
Onpenenute Teopetnueckuit KIIJI Takoro nBurartesns, €Ciud U3BECTHO OTHOIICHHUE
MaKCHUMaJIbHOTO 1 MUHUMAaJIBHOTO 00beMoB raza N = 10.

V. §§ 29-30.

1. IToaroToBUTh MATUMMHYTHOE COOOLIEHME O JKM3HM U  HaydyHOH
nestensHocTH C. KapHo.

2. IlpeanoXxuTh KOHCTPYKIMIO U M300pa3uTh Ha pucyHke PV - nuarpammy
nByxTakTHOro nBurarens Juzens. [louemy y storo nsurarens KIIJ] Beime,
YEM Y UETBIPEXTAKTHOTO JBUTATENS?

3. Ilpeanoxxute KOHCTPYKIHIO ABYXTakTHOTO JIBC, B KOTOpOM /1Ba MOPIIHS JABMKYTCS HABCTPEUY

JpYT IpYTy, 00pa3ys KaMepy cropaHusl.
. IIpennoxkure KOHCTPYKLIUIO «T€HEpaTopa X0JI01ay.
. 3uMoit B KoMHaTe MoxkeT ObITh Ha 40 — 50°C Temee, yeM Ha yiuie. MOKHO JTH HCIIONB30BATH
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3TY CUTYaLUIO JJIS TIOJTYYEHHS 1M0JIe3H0H paboThI?

6. AtMocdepy 3eMiIr MOXKHO paccMaTpUBaTh Kak TEIUIOBYIO MamnHy. Kak ona paboraet?

7. B HeoTaruimBaeMOM IOMEUICHUH pa0OTaeT XOJIOAWIBHUK C TEpMOpEryasitopoM. B momeHT
MOAKJIIOUEHUS XOJIOJMIbHUKA K CETH TEMIIepaTypa Ha YJULE, B MOMEIIEHUU U XOJIOJUIbHUKE
ObuTa OJTHA M Ta ke. CuuTas TeMrepaTypy Ha yiaulle MOCTOSHHOM, H300pa3uTe MpUOIMKCHHO Ha
rpaduKax, KaKk MEHsJIaCh TEMIIEpaTypa B MOMEIICHUH TIOCIIE TIOJKIIOYCHHS XOI0JMIbHHIKA.

8. MOKHO JIM TOCTPOUTH PEATbHBIN «BEUHBIN JBUTaTENb» Ha TUIaKy4del uBe. Benb cok - oTa Ta ke
BO/JIa, O/IHATAs KaIWJUISIpaMu IepeBa U3 3eMJIM HaBepX!

9. Ilouyemy maKy4ast UBa 0COOEHHO MHTEHCUBHO «IUTAYET» UMEHHO B )KapKUE THU?

Hecmomps na 6ce nacmewiku, cmpemienue co30aeams meopemuieckoe 6033peHue
Ha @ewu BHewHe20 MUupa Obll0 HEenpeoooNUMO 8 2pyou YelogeKd, U3 2Mo20
cmpemleHUs HenPeCcmMAaHHO POAHCOAUCH 8Ce HOBblE YBEMb.

JI. borvyman
Vpox 30/10. PEHIEHUE 3AJTAY
[EFTHYPOKA.: Hayuuts yuenukoB paccuutbiBaTh KII/[ TemnoBoro nBuraresns.
TUII YPOKA: peuieHue 3aaau.
OBOPYJ[OBAHHUE: MUKPOKAIBKYJIATOP.
1IJIAH YPOKA:

P A

BcerynurensHas yacTh
Onpoc

Pemmenue 3agau

4, 3amanue Ha IOM

Il. Onpoc ¢ynoamenmanvuwvii: 1. Tlpsamas mammnHa
Kapno. 2. Xononunsnas mamuna Kapro. 3. Tpetuii 3akoH TepMOIUHAMUKHY.

wN e

<V

3aoauu:

1.Ta3 cosepmaer 1nuki KapHo. Temmneparypa HarpeBarenss paBHa 220°C,
Temneparypa xoxoguibHuka pasha 17°C. TIpH H30TepMHYCCKOM PACIIHPCHHH Ta3
coepmaer pabory 120 [Ix. Ompenenure KOIHMYECTBO TEIUIOTHI, KOTOPOE Tra3
OTJAeT XOJIOIUIBLHUKY TIPU U30TEPMUYECKOM CXKATHH.

2.C TNOMOIIBIO 3JEKTPUYECKONW IUTMTKM MOImHOCThI0O 1 kBT B KOMHaTe
MOJJIEPKUBAETCS TEMIIEpaTypa 17°C IIPU TEMIIEPATYPE
HapyxHoro Bosgyxa — 23°C. Kakas MOIIHOCTB
noTpeboBaack OBl IJIsl MOJJCPKaHUSA B KOMHATE TOU

K€ TEMIIepaTyphbl C MOMOUIBIO TETIOBOTO Hacoca?

3. M3-3a  HECOBEpILIEHCTBA  TEIUIOM3OJSALUM  XOJOJWIbHUK
MOJTy4aeT OT BO3yXa B KOMHATE KOJMUECTBO TemoThl 420 kJ[x
3a BpeMs paboTsl 1 u. Temmeparypa B KOMHarte 20°C. Kakyro
MUHUMAaJIbHYI0 MOLIHOCTb JOJDKEH MOTPEONSATh XOJOJUIBHUK
OT CeTH, 4TOGbI MTOAEPKMUBATE BHYTPH XOJIOAMILHOTO mKada Temmeparypy — 5°C?

4. XonoIuIbHUK OCHOBaH Ha ke KapHo u npenHazHaueH A1l XpaHeHHsI ra3000pa3HOro resus
npu temrneparype 4 K. Ckonbko 1xoysei MexaHn4ecKoi sHepruu TpeOyeTcst JUIst TOro, YToObI
u3bATh 1 JIK Teruta u3 reius, HaXoJsIIerocs npu 3Toi Temneparype? (Temreparypa ropsiaero
pesepByapa 293 K). A eciu remmiepatypa oopasia renust He 4 K, a 0,1 K.

I1l. Bonpocuwi:

1. KakoBbI IpUYHHBI TOTO, YTO aOCOIIOTHBIN HYJIb TEMIIEPATYPhl HEJOCTHKUM ?
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A

[louemy XOIOIUIBHUK HE pabOTAET, €CIU OH HE BKIIIOUEH B PO3ETKY?
3. IlokaxuTe, 4TO TEMJIOBOW HACOC MOXKET CIYKUTh B KadecTBE OOOrpeBaTeis

3UMOM U B KAYE€CTBE KOHINULIMOHEPA - JIETOM.

4. Kak nokazarb, 4TO a0COJIIOTHBIN HYJIb TEMIIEPATYpPbl HETOCTUKUM ?

5. Ha uro pacxoayercs sHeprus, norpediseMas JTOMauIHUM XOJIOJUIbHUKOM ?

6. MoXHO 7M OXJaAUTh KOMHATy B JKapKUH [€Hb, OCTAaBUB OTKPBITOM ABEPIY
XOJIOAWIbHUKA?

/. byzaer nu nydie paboTaTh XONOJUIBHUK, €CJIA HA €r0 TEMJI000OMEHHUKE CYIIUTh
MOKpBIE TIOJIOTEHLA?

8. Uem orimuuarorcs p, V - nMarpamMmbl JABUTATeNsi BHYTPEHHErO0 CrOpaHusl B
CllydasiX, KOTJla CMECh CropaeT MOCTENEHHO WM CO B3pbIBOM (neroHanus). B
kakoMm ciydae Boiie KITJI nBurarens?

9. Tl'asz, cocrosimuii #“3 aTOMOB pyouaus, ObUT OXJaXAEH JI0 OJHOU
MIECTUMWIJTMOHHOW Tpajlyca BhIlIe a0COJIOTHOTO HYJIS, a He HyJs 1o Lenbcuto.
[Touemy 3TO BaxxHO?

10. Temnepatrypa aTmMoc@epHOro BO3AyXa, HWIrPAIOMIETO JUIsi ABTOMOOMIIBLHOTO
JBUTATENS POJIb XOJOAWIBHUKA, 3MMOW 3aMETHO HMKE, YEM JIETOM. Bener nu 31o
K yBenudenuto KII/[ npuraremns 3umMoi?

11. Kako#i 13 3aKOHOB TEPMOAMHAMHUKH HEOOXOAMMO MPUMEHUTH IS OOBSICHEHUS
ABJICHUS O00pa3oBaHUE OO0JAKOB NpPH MOJBEME TEIJIOTO BJIAKHOIO BO3ayXa
BBEPX?

1) TlepBslii 3aKOH TEPMOJAUHAMHKH; 2) BTOPOM 3aKOH TEPMOJANHAMMKH; 3) TPETHH 3aKOH
TEPMOIMHAMHKKH; 4) BCE TPHU 3aKOHA.

12. Ha3oBure 3aKO0H:
e JlaBjcHHE CMECH Ta30B paBHO CyMMeE MapIHAIbHBIX JaBJICHUH Ka)KI0ro rasa B

OTACJIIBHOCTH,

3aKOH COXpaHEHUS YIHEPTHUH, PACIIPOCTPAHEHHBIN HA TEILJIOBBIE SIBJICHHUS;

e 3aKOH, KOTOPBII ONpeIeNsieT HAPABICHUE MTPOLIECCOB B IPUPO/IE;

e B paBHBIX 00beMax ra3oB MPU OJIMHAKOBBIX BHEIIHUX YCIOBHUSX COJEPIKHUTCS
OJIMHAKOBOE YUCJIO MOJIEKYJI;

3aKoH, YCTaHABIMBAIOUIMN 3aBUCUMOCTh MEXAY ABYMs MapaMeTpaMH rasza mpu
HEU3MEHHOM TPETHEM.
3aoauu:
1. Konnunmonep, paboTasi B pexXMMe HarpeBaTesisi, 3aKauyuBaeT p )
B mnomenieHue 3 kBt Ttemna. Omnpenenute MUHHUMAabHO
BO3MOKHBIM PAacXoJ PJIEKTPOIHEPIUH, €ClId TeMIlepaTypa B \/
nomemernn 20 °C, a Ha yiure — 10 °C. ,’

2. C 0IHAM MOJIEM HMAEAIBHOI0 OJHOATOMHOTO ra3a nposogdatr 0 Vv
uuki. Ha ydactke 1-2 o0beM raza yBenuuuBaeTcsi B 2 pasa.
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[Iporecc 2-3 — anuabatHoe paciiupenue, mpoiecc 3-1 — u3oTepMUIECKOE CKATHE
npu temnepatype 300 K. Haiitu paboty, coBepiiaemyro ra3oM Ha ydacTke 2-3.

3. OnuH MoJIb Teusl COBEpIIAeT IUKI: y4acToK 1-2 — anuabarta, 2-3 — u3zoTepMma,
3-1 — n3obapa. Pabora, coBepiieHHas ra3oM 3a LUk, paBHa 250 k. Ha yyactke
2-3 ra3 otmaet komuuecTBO TernoTel Q = 15 x/Ix. KakoBa pazHocTs Temmnepatyp
MEXY COCTOAHUSAMU | 1 27

V1. KoHCIexT.

Ilpexpacno, Oondxcno Ovimb, KOMAHO08AMb MULIUOHAMU JHO0EU 6 BEJUKUX

20Cy0apCmeeHHblX HAYUHAHUAX U 8eCMU COMHIO MblCAY Yelo8eKk K nobede 6 bumee.

Ho mue kasicemces, umo ewe asicnee omkpvieams (hyHOaAMeHmMaibHble UCMUHBL, CUOS

8 CKPOMHOU KOMHame u Oyo0y4yu CMeCHEeHHbIM 6 CpedCmeax, 6edb MU UCHUHbL

OCMAaHYmMcs OCHOBOU 4en08eyecK020 3HAHUs, K020a NaMAmb 0 OUMEAx COXpaHUumcs

JUUDb 8 APXUBAX KPONOMIUBO20 UCTOPUKA.

Jhoosue bonvymarn

Boobpadgicenue 8adicnee, uyem 3HAHUA, U NPUMEHSS OOHY MONbKO JIOCUKY,
8bI0BUHYMb HOBYIO HAYUHYIO UOEH) HEBOZMONCHO.
Anvbepm Diinwmetin

> Ppor3UIT] < OBOIMAIOLIUF YPOK O TEPMOJMHAMHMKE

Ilouemy He/lb3sl BEPUTH NMPEACKA3AHUAM OyaylIero.

L[EJIb YPOKA: CucreMatnu3upoBaTh U 00OOIINTh 3HAHUS yYaIIUXCSA IO TEPMOIH-
HaMUKe.

TUII YPOKA: nOBTOPUTEIbHBIM.

OBOPY][OBAHHUE: o6o6maromias tadiauna “TepMoanHamMuka”, 3a4eTHBIC IMAKU 110

TEPMOJNHAMUKE.
1IVIAH YPOKA:

TennonposogHocTs

Kousexuus

BerynurensHas 4acThb
CucreMaru3arus 3HaHUS
O0001eHne 3HaHUA

4. 3aganue Ha IOM -

II. OBOBIIAIOIIASA TABJIMIA: «TEPMOJAUHAMMUKA».
I. OCHOBAHME
1. HabmromeHus: mepexosl MEXaHWYeCKOW SHEPruyd BO BHYTPEHHIOI JHEPTHIO,

Hamyuenue

W

W3MEHEHHE BHYTPEHHEW YHEPTUM CHCTEMBI B MPOIIECCE COBEPIICHUSI pabOThI U
TEMI000MeHa.

2. DKCMIEPUMEHTHI: KOJMYECTBEHHOE OMpeJeNiecHne W3MEHEHUs BHYTPEHHEH
OHEPTUU CUCTEMBI B TIPOIECCE COBEPIEHUS paOOTHI M TETTIOOOMEHA.

3. OCHOBHBIEC TIOHATHSI: BHYTPEHHSISI SHEPTHUsA, paboTa ra3a, KOJTHIECTBO TEIUIOTHI.

4. Monens: TenoBas mamrHa KapHo.

1. AAPO TEOPUUA
1. [loctynatsi:
2. 3akonbl: A + Q = AU HEBO3MOXHO TiepeAaTh TEIMJIO OT XOJOIHOTO Tela K
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3.

ropsueMy, He coBepiias paboThl (OIpeaeNeHrne HaIpaBICHUs TPOIECCOB B
NPUPOJE); A0CONIOTHBIA HYJIb TEMIEPATYPbl HEJOCTHKUM.
Konctantsi: R = 8,31 J[»/(K-mo11b)

1. CAEACTBUA

1

2
3
4

. ®opmynei-cneactBusa: A =0,Q =0, AU=0;Q =0, A’=-AU,; Q = A"+ AU;
A=0,Q=AU;AU=0,A=- Q.

. DKCIEpUMEHTaJIbHAs MPOBEPKA:

. I'paHuLIBI NPUMEHUMOCTH: IS JIFOOBIX TEPMOJAMHAMUYECKUX CUCTEM.

. [IpakTyeCcKre TPUMEHEHHUS: IBUTAaTEIb BHYTPEHHETO CTOPAHUS, ONIPEACIIEHNE
KIT/I TeruioBsIX MaluH, BO3pacT BeceneHHow U T.4.

I11. Knaccudukarus npeinoxxeHuid Mo CTPYKTYPHBIM 3JIEMEHTaM TEOPHH.

IHonb3ysich MJIaHOM H3y4YeHHH JIIO00H PU3NUECKON TEOPUH, BBHICHUTE, K KAKHUM

JIEMEHTAM TCOPHHU MOKHO OTHECTH MIPUBCACHHBIC HUKE YTBCPIKICHU:

B wbh e

10.

[Ipu TenoBOM KOHTAKTE ABYX TEN UX TEMIEPATYypPhl BEIPABHUBAOTCS.
YHuepcasipbHas Ta3oBas moctostHHas paBHa 8,31 J[x/(K-Moinb).
TemnnoTra He MEPEXOAUT CAMOINPOU3BOJBHO OT XOJIOJHOTO TeJa K TOpsSiYeMYy.
[Ipy M30XOpHOM HAarpeBaHUM BCE IMOJBOJAMMOE K ra3y KOJHWYECTBO TEIIOTHI
UJET HA YBEJIMYEHUE €0 BHYTPEHHEN SHEPTHUH.
PaGoTa - cBOlicTBO Teja nmepenaBaTh yOPsJOUCHHOE ABUKEHUE APYTHM TellaM
OpyU HUX B3aUMOJCWUCTBUM, NPUBOASALIEE K HM3MEHEHHIO €ro BHYTPEHHEH
SHEpPIuM, HU3MEPSIEMOE B TEPMOJMHAMUKE IIPOU3BEICHUEM JABJICHHUS Ha
U3MEHEeHHEe 00bema rasa.
C nmoMomibIo0 3aKOHOB TEPMOJIMHAMUKH YAAI0Ch MOHATH, TIOYEMY HEBO3MOMXKHO
NOCTPOUTH BEYHBIN IBUTATENb.
[lepBblii 3aKOH TEPMOAMHAMHMKM — 3TO 3aKOH COXPAHCHUS JHEPIHUH,
pPacIpOCTPAHEHHBII Ha TEIJIOBBIE SIBJICHUS.
KIIJI TerutoBoro aBuraTens onpenensercs GopMyIIon: N = % -100% .

1
3aKOHBI TEPMOJMHAMHUKH TIPUMEHUMBI I JIOOBIX TEPMOJUHAMUYECKHUX
CHCTEM.
WNneanvHasa TennoBas MamnHa KapHo — MOJEb, ¢ MOMOMIBIO KOTOPOW ObLIN
IIOJTyY€HbI Ba)KHBIC PE3YJIbTATHI.

JonojHUTe/ILHBIE 321241 U BONPOCHI:
1. Ha pucynke nokaszana V - T-muarpamma mukia, coepmaemoro Op. J[aBnenue rasa B Touke 1

coctaBisier 200 klIla. OnpeaenuTs AgaBiaeHUE raza B Toukax 2, 3, 4.
[TocTpouth oOCTaNbHBIE TEPMOJMHAMHYECKHE Juarpammbl. Haiitu:
W3MEHEHHE BHYTPEHHEN dHEPruu rasa, padoTy, COBEpIIAeMYIO razam,
TEIJIOTY, MOABEACHHYIO K Ta3y, W H3MEHEHHUE DHTPONUU ras3a B
Kaxa0M u3 mpomeccoB 1-2, 2-3, 3-4, 4-1 um Bo BceM ImKIe. 2
Paccuurars KIIJl nukna u cpaBauts ero ¢ KIIJI nukna Kapno mpu

T€X K€ MAKCUMAJIbHON 1 MUHUMAJIbHOM TeMIeparypax. 0 &

4

| FEpP E——
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2.

['a3 mepexoauT U3 OJHOTO M TOTO K€ HAYaJIbHOTO COCTOSHUSA | B OJHO M TO XK€ KOHEYHOE
COCTOSIHUE 2 B pe3ylbTaTe CICAYIOIIMX IIPOILECCOB: a) M300apHOTO mpolecca; ©0)
IIOCJIEOBATEIbHBIX M30XOPHOIO0 U M30TEPMUYECKOrO IpoLeccoB. PaccMoTpuTe 3TH nepexobl
rpadudecku. OIMHAKOBBI WK PA3JIMYHBI B 000UX cilydasx: 1) n3aMeHeHHe BHYTPEHHEN SHEPIUu;
2) 3aTpaueHHOE KOJIMYECTBO TEIUIOTHI?

. B CoCydc 1oJ IMOPIHEM HAXOAUTCA a30T. HOpHIeHI) MCIJICHHO IIPUIIOJHUMAIOT, IMOHMWIKAA

naBieHre rasa. KakoBa MoisipHas TEIIOEMKOCTh Ta3a B JJAHHOM IIPOIIECCE, €ClIi M3MEHEHHE
nasienus cocraisier 0,5% npu yBenmmueHun oobema Ha 1%? OTBeT BhIpasuTe B equHUIAX R
(yHuBepcasibHa Ta30Basl MOCTOSIHHAS), OKPYTIIUTE JIO JICCATHIX.

Iloka mvl mpebosanu, umodvl 8ce OUHAMUYECKUE CUCHEMbl NOOYUHANUCL OOHUM U MeM Jice
3aKOHAM, Xaoc Obll npensmcmeuem K NOHUMAHul. B samxnymom mupe Knaccuueckoi
PAYUOHATILHOCMU NOUCK 3HAHUSL JIe2KO MOZ2 NPU80OUMb K UHMELIeKMYAlIbHOMY CHOOU3MY U
8blCOKOMEpUIo. B omkpvimom mupe, Komopbwlii Mbl celuac yuumcsi ONUCbl8ams, MmeopemuiecKoe
3HAHUe U NPAKMUYECKasi MyOPOCMb HYHCOAOMcs Opye 8 opyee.

Hnvsa [pueosrcun

Nnps [IpuroxxuH - co3gaTeslb HEPaBHOBECHONW TEPMOAVMHAMUKH.

V.

1.

CocraButh o6oOmaromyr0 Tabauiyy «TepMoauHAMHKa», WCMOJB3YS PHCYHKH, UYEPTEKH H
TEKCTOBBI MaTepual.

. [louemy BO3HHMKaeT KOHYCOBHJIHOE 00JIAKO KOHJEHCAaTa (TapoBOM KOHYC) BOKPYT OOBEKTa,

JBHKYIIETOCS Ha OKOJI03BYKOBOH ckopoctH (3¢ dext [Tpanaris — [moepra)?

. [louemy BoO3pacTaHume Temmeparypbl BHEIIHEW Cpeabl, NPUBOAUT K 3HAYUTEIBHOMY

YMEHbBIIEHUIO K03 (pUlireHTa Moae3Horo NeHCTBUS TEIIOBBIX CTAaHIIUH.

. benxamun Tomricon (Pymdop), koTopomy MbI 00s13aHBI TApOBAPKOH, KOGEBAPKOMA, KyXOHHOM

IUIATOM — C HECKOJIBbKUMU KOHq)OpKaMI/I U C BO3MOXHOCTBKO PCTYIUMPOBATH HArpes,
TepMoOenbeM U MHOTMMH APYTUMH IOJIE3HBIM BEllaMU M YbH HAOIIOACHUSI U SKCIIEPUMEHTHI
CHITPAJIM BAXKHYIO pOJIh B pa3Butum pusuku. Kakue?

. U3Bepxkenne Bynkana XyHra-Tonra-XyHra-Xaamaii B saBape 2022 ropga, craBliiee OJHUM H3

CaMbIX MOIIHBIX I/ISBep)I(eHI/Iﬁ Ha 3emile 3a MMOCIECAHUE MOCCATUIICTHA, HNPHUBEACT HE K
IIOXOJIOJAHUIO, a K IIOTCIIJICHUIO. Hoquy BO3MOJXHO KaK IIOXOJIOAaHHUEC, TaK U MOTeILICHHE?

Camoe Kpacueoe axcroe 00CmosiHue moil meopuu (MmepmoOuHaAMUKUL)
— 9MO NOHUMAHUE MEePMOOUHAMUYUECKOU «HeoOpamumMocmuy, Kax
KapmuHbsl nepexooa K 6ojiee 6eposimHblM COCMOSHUSM.

B. Ilaynu

E Vpox 32/12. z KOHTPOJIBHAS PABOTA Ne 2

1.

Kakoii M3 3aK0HOB TEPMOJAMHAMMKHN He00XO0JAMMO NPUMEHHUTH JJIs1 00bSICHEHHUS] SIBJIEHUS
oOpa3oBaHue 00J1aKOB MPH NMOJbeMe TEILI0I0 BJIAKHOI0 BO3AyXa BBepX?

Ouenb (peepudHO omnucan TpU 3aKOHA TEPMOJTUHAMUKY THcaTtens U Gu3uk CHOY:

e Brbl He MOXKETE BBIUTPATh.

e Bbrl He n30exuTe YOBITKOB.

e DBpbl HE MOXeETe BBIMTH U3 UTPHI.

To, umo He sAcHo, cedyem 8bisACHUMD.

To, umo mpyono meopumeo,

Cnedyem denamo ¢ gequyatiuieti HACMOUYUBOCMBIO.
Konghyyuu

Haoo mnozo yuumsbcs, umobul 3HamMb X0mMb HEMHOZO.
Hlapne Jlyu Monmeckve
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D1%80%D1%8C%D0%B5%D1%80

Ecmb moavko 06a cnocoba npooicums drcuzmv. Ilepsviii: dymamsv, umo
yyoec He bvigaem. Bmopoii: cuumams, ymo 6cé 8okpye — 4yoo!
Anvboepm DiiHumetin

MOJIEKYJIAPHAA ®U3UKA

Onvim u HAOIOO0eHUs — MAKOBbL Geudatiuiue UCMOYHUKY MyOPOCMU,
0ocmyn, K KOmopvlm OMKpPulm 0 KAAHC0020 4elloseKd.
Younune
Vpox 33/1 HACBIIIEHHBI U HEHACBIIIIEHHBIN ITAP

ITouemy cBepxy o0/1aKka Oyrpucrbie, a CHU3Y — IUIOCKHe?
L[EJIb YPOKA: BBecTu MOHATHS MOJIEKYJspHON (u3uku: ¢aza, (a3zoBoe paBHO-

Becue, ¢azoBbiii mepexon. Ha mpumepe mapooOpa3oBaHHsl HaTh MPEACTABICHHUE O

(ha30BBIX MEpexoIax.
TUII YPOKA: nekuusi.
OBOPYJIOBAHHUE: npubop s W3y4eHUs Ta30BBIX 3aKOHOB, BaKyyMHBIM HAacoC,
a¢up, Kosida ¢ BOJOH, MIEKTPOIUTMTKA, HACOC BO3IYIITHBIMA.
1IJIAH YPOKA:

1. BerynuTenbHas 4acThb

2. Jlexmus

3. 3akpemnieHue

4. 3aganue Ha IOM
Il. Ipu usydeHunm MoONEKYIAPHO-KUHETUUECKOW TEOPHH HMAECAIHLHOIO Ta3a ObLIM IOIydeHBI
(bopMyIbl, ¢ TIOMOIIBIO KOTOPBIX MOYHO OBUIO OOBSICHUTH HEKOTOpBIE CBOWCTBa Tra3oB. [lpu
M3YYeHUHU TEPMOJMHAMUKHA OBUIM TMOIYYEHBI 3aKOHBI, C MOMOIIBIO KOTOPHIX MOXHO PAaCCUUTATh
W3MEHEHHE BHYTPEHHEW HHEPruu CHCTEMBl W TMpelcKa3aTh HampaBieHue mnpoiecca. OmHako
pealibHOE BEIIeCTBO (Ta3bl, )KUAKOCTH, TBEPAbIE Tena) 001aiaeT MHOTUMHU CBOMCTBaMH, W MOJTYYUTh
KOJIMUECTBEHHBIC PE3YJbTaThl HAa OCHOBE MOJICKYISPHO-KUHETHUECKUX MPEICTABICHUM CII0XHO

116



(mpuunnbl). MoXeT ObITh, KOMY-THOO M3 Bac yIacTcs MOJYYUTh OCHOBHBIC YPaBHEHHUS PEaTbHOTO
ra3a, JKUJAKOCTH WJIHM TBEPJAOrO Tejla, OJHAKO II0Ka TaKuX YypaBHEHUH HeT (eauHas Teopus
arperaTHbIX COCTOSIHUM BemiecTBa). I103ToMy MbI BBEJEM OCHOBHBIE IOHSTHUSI MOJIEKYIISIPHOM
(GU3MKH, TO3HAKOMHUMCS C HEKOTOPBIMH CBOMCTBAMH BEIECTBA M MOJIYYHM 3aKOHBI, OOBSICHUM HUX
KAaueCTBEHHO HAa OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX IIPEACTABICHUN U 3aKOHOB TEPMOIMHAMUKH,
a MOJIy4eHHE ITIaBHbIX 3aKOHOB OCTaBHMM Ha Jajnekoe Oyxayriee.

Habnronenus u »| 3axoHbI ((popmyibl »| OCHOBHEBIE > IpakTiaeckne
3KCIIEPUMEHTBI — CIICJICTBHS) HOHATHUSA NPpUMCHCHUA

OCHOBHbBIC TOHATHSA:
1. ®da3a - paBHOBeCHOe COCTOSIHME BeHIECTBA, OTJUYAIOIEEeCHa MO (PU3UIYECKUM

CBOMCTBAM OT APYIrMX BO3MOKHBIX PABHOBECHBIX COCTOSIHUM TaHHOT 0 BelIeCTBA.
Ilpumepwr: xunkas, TBepaas u razoooOpasHas ¢asza. Bce 3naror, yTo mpHu 0°C B YIMYHBIX JTY’KaX
MOSIBIISIIOTCST KyCOUYKH JibJia. [lepBOHAYAIbHO OJHOpPOIHAS CHCTeMa — KHJKas (haza — pacragaercs
Ha nBe (a3pl. Mexay pasHbIMH (GazaMH OJHON CHCTEMBI OOBIYHO CYIIECTBYET UETKO BBIPOKCHHAS
TpaHUIla pa3ena.

2. da3oBbIil Nepexoa - Mepexoa BemecTBa M3 OAHON ¢a3bpl B APYryl NpH

U3MEHEHUH BHEIIHUX YCJIOBHI (TeMnepaTypbl, 1aBJIe€HUs U T.1.).
O6uue cBoiicTBa (pa30BBIX MEPEXO/IOB:

. CymecTByer cTporo onpezaeneHHas TeMieparypa nepexona To.

. ®a3a npu Temneparype Hike TgOosee yrnopsigodeHa, yeM (asa npu remmneparype Boimie T,
ITapooOpa3zoBanue - mepexoj] BellecTBA M3 KOHACHCHMPOBaAHHOW ¢a3bl B raso-

o0pa3Hyio a3y (ucnapenue, cyoumManus, KUIMeHue).

C TOBEpPXHOCTH >KHAKOCTH BBUIETAIOT MOJICKYJIbI, KHHETHYECKAss DHEPTUs KOTOPBIX MPEBBIIIACT
HEKOTOPBINA dHEpreTudeckuii 6aprep. CKOPOCTh McnapeHus KHUAKOCTH: €€ 3aBUCUMOCTh OT PoJia
KUJKOCTH, TEMIIEPATYPhI, TUIOIIAAA CBOOOHON TOBEPXHOCTH KHUJIKOCTH, INIOTHOCTH Tapa JaHHOM
YKUJKOCTH HaJ| €€ MOBEPXHOCThIO. OXITaXICHUE )KUIKOCTH MPH UCIIAPCHUH.

Ilpumep: Ecnu Obl mpekpaTuiics KpyroodbopoT BOABI B IPUPOJIE, 33 TOJ C TIOBEPXHOCTH MHUPOBOTO
OKeaHa MUCITapuJjIcs OBl CII0M Bebl TOMIIMHON 1,1 M.

3. ®a3oBoe paBHOBeCHE - O/ITHOBPEMEHHOE CYIIeCTBOBAHUE PAaBHOBECHBIX (a3 B
MHOrodga3Hoil cucreme.
Hacelennpiii nap (3aKpbiTh KPBILIKON CTaKaH ¢ BOAOW). JlaBjeHHUe HACHIIIEHHOTO U

[ [ A p’Ha
T T 4000|
»=nk »=nk
AvAvAvA 3000
2000 —

! t

M M 1000 [—

T —, et Carsaing Mmapriies

= S 0 5 10 15 20 25 30 t °C

HEHACBHIIIEHHOTO MapOB OT TEMIMEPATYpPhl (BHIICHEHUE 3aBUCHUMOCTH KaUYE€CTBEHHO 10
PUCYHKY U Ha ocHOBe ¢opMyiibl p = N-K-T). Uem Gosbilie TeMIiepaTypa Bo3ayxa, TeM
0oJibllIe B HEM MOKET COJepKaThCad BOASHOTO mapa! J[aBieHue HACBIIIEHHOrO mapa
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3aBHUCHUT TOJIBKO OT TEMIICPATYPHI IIapa. Fpaq)mc JaBJICHUA HACBIILICHHOI'O BOAAHOIO

mapa OT TCMIICPATYPHI 110 CIIPABOYHBIM JdHHBIM HAa JOCKE U B TCTPAiAX.

TenJiblif BO3AyX yAep:KuBaeT 00JibllIe BJIAard, YeM X0J0HbI!

B Ta6J'II/II_[e NPUBCACHLI 3HAYCHUSA JHaBJICHHA HACBIIICHHOIO BOJAHOTO IIapa IIPH HEKOTOPBIX
3HAUEHUSAX TEMIIEPATYphl. DTa TaOJIMIa NOHATOOUTCS IS pelIeHUS 3a/1a4.

t,°C 0 20 40 |60 |80 |100 |120
ps, kIla | 0,61 | 2,34 | 7,4 |20 |47 | 100 | 200
B koHaeHCAMOHHOM TepMoOMeTpe TeMmIlepaTypa OIPENENSIeTCs MO YIPYrOCTH HACHIIICHHBIX
napoB renusi. [llkana tepmomerpa, T.e. CBsI3b TeMIEpaTypbl M JaBJIEHUS B pe3epByape, Naércs
KpHUBOM yIIPYroCcTH Mapa.

Jonosanurtensnasa ungopmanus. OopasoBanue 00;1akoB. BmecTe ¢ moTokaMu TEMJIOTO BO3ayXa
BOI[S[HOI\/JI nap nmogHUMacCcTCd BCC BBIIIC W BBIIIC. Yem JajibaI€ OT 3€MJIM, TEM BO3YX CTAHOBHTCHA
XOJIOJHEE, TOITOMY MPOUCXOIUT OOpaTHBIM HUCHApPEHHIO TpoIlecC - KOHAeHcalus. Bnauamne
00pa3yroTcsi MeNbualime KaredbKH IMEePeoXJIaXJICHHOW BOJbI, TOJBEIICHHBIE B BO3IyXE, - 3TO
o0Jiaka, BOBHUKHOBEHHE KOTOPBIX JAJIEKO HE BCErJa MPUBOAMUT K JOKI10. OOBIYHO BETEP YHOCHUT
obyaka JajieKko OT TeX MeCT, Tjie OHU oOpazoBanuch. Ecnum obnako momagaer B MOTOK Oosee
TEIUIOTO BO3/yXa, KamelbKu CHOBA IpeBpamiatorcs B map. Ho eciam X0Jg04HOTO BO3AyXa MHOTO,
KaIUIA YBEJIMYUBAIOTCS B Pa3Mepax, OJHOBPEMEHHO OITyCKasCh MOJ AEVUCTBUEM CBOEH THKECTU. Jro
yXe He Oermoe 007adyko - 3TO cepas W TsDKenas JoXiaeBas Tyda. Korjga kamiaum CTaHOBSATCA
JOCTATOYHO 6OJ'II)IHI/IMI/I, OHM ITaJjal0OT BHHU3, 110 NYTHU CJIHUBAACH CO BCTPCUCHHBIMU MaJICHBKUMU
kanenbkamMu. OT TOro, C KakOW CKOPOCTBIO PACTyT KallJld, 3aBUCHUT CHJIA OIS, KOTOPBIMA
npoJuBaeTcs U3 Ty4uu. Kanenbku UMEOT 0IMHAKOBYIO GOPMY, HO UX Pa3MeEP MOKET U3MEHATHCS OT
0,5 mo 6 MM B guamerpe. Kamim MeHbIIMX pa3zMepoB OTHOCAT K MOpocH. B pesynpTare Boma Bce
BpeMsl TJIe-TO KOHJCHCHPYETCS, a TJe-TO HCHapsercs. A OJHOBPEMEHHO C 3THM BBICACHIBACT U3
OKPYXAIOIIEro BO3/IyXa CKPBITOE TEIJI0O WJIM BBICBOOOXKIAET €ro 0OpaTHO. DTH TEIIOBBIC TIOTOKH
BBI3BIBAIOT M3MEHEHHMsSI TEMITEPATypPhl M JIaBJICHHUS, YTO, B CBOIO OUYEPE/lb, CO3/IACT TaK HAa3bIBAEMbIC
30HBI BO3IYIIHBIX (PpoHTOB. Macca KydeBOro o0OJiaka JOCTHUTAeT MHJUIMOHA TOHH. OOBICHUTE,
MoYeMy TaKoe TsDKeJIoe 00JIaKo He majaeT Ha 3eMitro?

Kumnenue, xax ¢aszosblii nepexos (UcrnapeHue Mo BCEMY OObEMY . /
xuakoctr). TeMmeparypa KunmeHusi. O6pa3oBaHue MMy3bIpbKOB /

._.

S
=
]

—_
[=3
=3
(=)

B KHJIKOCTH. Kakx Ttonpko IIY3bIPECK JOCTUTACT OIIPCACICHHOI'O /

LN
=
(=)

AbcomoTHOE
naesenue, klla

KPUTHYECKOTO pasMepa, IPU KOTOPOM ILIABYYECTh MPEOOJIEBAET

CHIly TIOBEPXHOCTHOTO HATSDKEHMS, YIAEPKUBAIOLIYIO ITy3bIPEK Ha -

MeCTe, IY3bIPEK HAaYMHAET CBOOOJHO BCILILIBATL. JIOCTUTHYB 100 Tcmc;:g_pa‘ oo 20

HOBEPXHOCTH YKUIKOCTH, ITy3bIPDbKM HEHAIOIr0 OCTAKOTCA Ha HEW,

IOKA IUIEHKA JXMIKOCTH cTekaeT. Korna IuieHKa >KMIKOCTH CTAHOBMTCS JOCTATOYHO TOHKOM, OHA

CaMOINIPOU3BOJBLHO  B3PBIBAETCSA C XapaKTEPHBIM 3BYKOM M 00pasyeT KaIllMd —ad>pOo30JIs.

JleMOHCTpalusi 3aBUCHMMOCTH TEMIIEPATYphl KHIIEHHS BOIbI OT BHELIHErO JaBJIEHUS (JaTh
HOTPOraTh y4E€HHKaM KOJIOy C BOJOM, KHIIAIEH IIPU HM3KOM JaBJICHHH).

Ileperperasi KHIAKOCTb. JTO HEYCTOMYUBOE COCTOSHUE JOCTHIAETCS
HarpeBOM €€ BBIIIE TeMIIepaTyphbl HCTIApEHUs IPU OTIPEIEIEHHBIX ycaoBusaX. [Ipu
3TOM, HE3HAUUTEIHHOE BHEIIIHEE BO3/ICHCTBUE HA TAaKYIO JKUJIKOCTh BBI3BIBAET €€
pe3KHil mepexo B TBEpaoe TMO0 ra3000pa3Hoe cOcTosiHME. B3phIBHOE KHIleHUE
MeperpeTor KUAKOCTH. J[eMOHCTpallvs BBITECHEHUS MapaMu KHIISIIEH BOJIBI
BO3JlyXa W3 KOJOBI W 3aloJHEHHWE KOJObI TOJKpAalleHHOW BOJOW mMocie ee
= oxuytaxaeHus (ObICTpoe cxkaTue OAHKH MOCIE OCTHIBAHUS).

= JononHuTe/bHasi UH(OpMANUS: B TEPMHUECKUX CTPYWHBIX MPUHTEpax B
KaXXJI0€ COMIIO BCTpoeH pe3uctop. [Ipum mogadye KOpPOTKOTO HMMITYJIbCa HAIMPSIKEHHS PE3UCTOP
MpUMEpPHO 3a 1 MKC HarpeBaeT KpacuTellb IO 300°C, B pe3ynapTaTe 4ero KpacuTelb 3aKUMaeT, U
BO3ZHUKIIINN MY3bIPEK Mapa BHITAIKHBACT HAPYXKY KAILTIO KPACUTENS U3 COTLIA.
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1. 3a0auu:

1.

. TermoBass MaliMHa BBIMOJHAET pPaboTy Mo mnoabeMy smukoB. OHa

I xr BOABI TipHU 100°C u HOPMaJbHOM JaBJICHUM IMPEBPALLAIOT B Iap

e JT’US’ o

TAKOro k¢ AaBneHus. HackombKo M3MEHUTCS BHYTPCHHSIA SHEPIHS BOBL?  pmmtorrs
BCT
© s

COCTOUT U3 HUIIMHAPHUYCCKOro cocyaa € JICTKUM IMOPUIHEM, IO KOTOPbIM

HaxXOJIUTCS KUIAIIAs BOJIa MPU TeMIlepaType HECKOJIbKO OOJbIIe 100°C.
Amuk maccol 15 Kr cTaBIT Ha MOPUIEHb U MEJJICHHO NTOAHMMAIOT. HaBepxy smuk
CHUMAIOT C MOpHIHA, a nap BeimyckaoT. Onpenenure KIIJ[ TennoBoi MalivHBL
ATtmocdepHoe 1aBieHUE 10° ITa, mromamp nopuius 0,5 M7,

[TapoBoii mopiieHb o0ecreunBag TaKyl0 MOIIHOCTb, YTO IIAXTE€paM YAaBaJOCh MOJHATH BOJY Ha
BbICcOTY 710 45 M! B Hacoce HbrokoMeHa mopiieHb MOJHUMAETCS U OIYCKAeTCsl B 3aBUCUMOCTH OT
(bnykTyanuil aBieHus napa, npuyeM o0e CTaluu PeaTu3yroTcsl B OJHOM U TOM € IPOCTPAHCTBE —
BHYTpU HuinHapa. Ho, MoxxeT ObITh, 3TO Hepa3yMHO? YaTT MOHSUI, YTO CTOUT BBIBOJUTH Map H
KOHJEHCUPOBATh €r0 B JIPYrOM MECTE, B CIEHHAIBHON OXJaxJarone kamepe. BeiBenenne napa B
HY)KHBIII MOMEHT NPUBOJUT K MEPEXOy MOPIIHS B HIKHEE MOJIOKEHHE, HO NMPHU 3TOM LHUIUHAP
OCTaeTcs TOPSIUMM, U Hcue3aeT npobdieMa KOHIEH Iy mapa.

3.

[IpuroroBiieHNE MUIIK B KaCTPIOJIE-CKOPOBAPKE BEAETCS MPHU TeMIlepaType 108°C
U TIOBBIIIIEHHOM J1aBjiieHUU. Kakas yacTh BOJBI UCIIAPUTCS TIOCIIE pa3repMeTH3aIuu
CKOpoBapku. ATMochepHOoe [JaBleHHE HOpPMalbHOE, TEIUIOOOMEHOM IpHU
YCTaHOBJIEHUHU TEIIOBOT'O PaBHOBECHUS MPEHEOPeUb.

. Kamns noxnst mmeer quaMeTp 2 MM | TaIaeT Co CKOPOCThIO 0KOJI0 5 M/c. Ha kakoe

PacCTOSIHUE 3a CYTKH «YMaaéT» o0Jlako, €Clii OHO COCTOUT M3 KaleleK pa3Mmepa
0,01 mm?

. B nunuaapudeckoM cocye noj nopiiHeM npu temmeparype T = 373 K vaxoautcs

HACBIIICHHBIN BOAAHOW Tmap. [Ipym M30TEpMHYECKOM CKATUHM Tapa BBLIACIUIOCH
KoamdecTBO TernoThl Q = 4540 /. Halitu coBepiiieHHYIO pH C:kaTuH paboTy A.

Bonpocwi:

1.
2.

ITouemy Bojia racuUT OrOHB?

Cocya ¢ BOAOM MaBaeT BHYTPU APYroro cocyaa ¢ kumsimied Bojgod. Kakumu
crioco0aMy MO>KHO BBI3BAaTh 3aKUITAHKE BOJIBI BO BHYTPEHHEM cocye?

Ecnu makeT ¢ MOJIOKOM WIJIM COKOM JOCTaTh M3 XOJIOJWJIbHUKA, BBUIUTH U3 HETO
COJIEP’)KUMOE Y BHOBb IUIOTHO 3aKpPbITh KPBIIIKOW, TO CIIYCTSI HEKOTOPOE BpeMs
naket pazayercs. [louemy?

OOGnanaet 1M CXKaThIM BO3AYX 3allaCOM MOTEHIMAIBHON SHEPTUN?

Hcnapenue 1o KpasiM JIy»KUIbI HUHTEHCHUBHEE, Y€M B CEpEAUHE, MOTOMY YTO
MMEHHO TaM BBICOKasl JOJsi MOJEKYJ BOJbl CONPHUKACAETCS C BO3YXOM.
[TossicauTe, mouemy 3710 TaK?

[Touemy moioko "cOeraeT" npu KUNSTYEHUH, a BOJIA HET?

Kak u mouemy u3MeHUTCS BpeMs 3aKHUIAaHUS BOABI B OTKPBITOM KacTproje Ha
IJIATKE TIPU CIAECTYIOIMIUX ACUCTBUAX?
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

Boay 3 mupokoi KacTprojiv NEPEIUTh B Y3KYIO KaCTPIOJIIO.

KacTpromro 3akpbITh KPBIIIKOM.

e Boay B KaCTproJie MOCOJIUTh.

e J[OIUTH B KACTPIOJIIO TOPSIYEN BOJBI U3 YANMHHUKA.

e Bozay B KacTproJie IOMEILINUBATD JIOKKOM.

Ecnu creknsHHyto TpyOKy C 3ay>KEHHBIM HUKHUM KOHIIOM OMYCTUThH HAIMlOJIOBUHY
B COCYyJl C ropsidedl BOJOW M, 3aKpbIB BEpXHEE OTBEPCTHE MaibleM, OBICTPO
MepeBEepHYTh €€, TO U3 Hee ropsiyas Boja BbiTekaeT. I[louemy? Ilouemy oka-
3bIBACTCS HEYJAYHBIM OIIBIT C XOJIOAHOU BOJOM?

[Touemy Ha MOpoO3€ razoBasi 3a)KUrajka JaeT TyCKJIO€ IIaMs WJIM BOOOIIE €ro He
naert?

[Toyuemy kumeHUE MPOUCXOIUT MPU TOCTOSHHOW TeMmIepaType, a HCHapeHue
PUBOJUT K MOHWKEHHUIO TEMIIEPATYPHI?

Oddexr INpanarns-I'moepra 3akirodaeTcss B TMOSBICHUU KOHYca Iapa, WHOT/A
OKPY’KAIOIIEro CaMoJIeT, JICTSIINN CO CBEPX3BYKOBOW CKOpOCThIO. [loueMy oH
BO3HUKAaET?

[Touemy «B3pBIBAIOTCS» 3€pHA KYKYPY3hl IIPU MPUTOTOBJICHUHU TTOTIKOpHA?

B xapkue neTHHe IHM TeMmImepaTypa BO3AyXa HaJ MOBEPXHOCTbKO OKEaHa B
Tpommkax mosimaercst 1o 50°C, U coleHas BoJa MHTGHCHBHO ncmapsiercs. Kak
U3MEHSETCS TPYy30II0ABEMHOCTD CyiHa?

B Mopo3uiky nmoMecTwin ABa OJMHAKOBBIX CTaKaHa C BOAOW, HO B OJHOM BOJa
ropsiuas, a B Jpyrom — xojiogHas. ['opsdas Boma 3amép3Her Obictpee (3¢ dexT
Muemo6s1). [Touemy?

[Touemy TOBOpPST, YTO €CNU ClEJ TSHETCS 3a CaMOJIETOM 4epe3 Bce Hebo, TO
cleAyeT 0KUAaTh YXYIUIEHUS Orobl?

"Bpems ku3HU" MBUIBHOTO ITY3bIPSl 3aMETHO YBEJIMYHMBAETCS, €CJIM, BO-TIEPBBIX,
100aBUTh B PACTBOP TIIMIIEPUH WJIHU JKENATHUH, BO-BTOPBIX, OXJIaXKAasi pacTBOD, U,
B-TPEThUX, IyCKas IMy3blpd B NPOXJIAJHOM IOMEIIEHHUH C TOBBIIICHHON
BlaxxHocThi0. [louemy? Penent: 600 r Boasl, 200 © MOIOIIETO CpeACTBa s
MBbIThsI TTOCyAbI, 100 T TIHUIIEepUHA.

B cratee, onyOnukoBaHHOW B «Jlokimamax @DpaHIYy3CKOM akaJeMHUH HayK»,
YYEeHBIC YTBEP)KIAIOT, 4TO YeM OoJblle W Tyie 60opoaa, TeM daiie oOpasyeTcs
neicuHa. Kak 310 00baCHUTH?

OTkpbITas ¢ KOHLIOB JJIMHHAS TpyOKa BbICOBBIBaeTCS U3 BOAbI HA 10 cM. Bepxuuit
KOHEILl TPYOKH 3aKpBIBAIOT, TIOCIIE Yero BO3AyX B TpyOke Harpesaror ot 20°C 10
100°C. OreHnTe, HACKOIBKO HAMO MEePEMECTUTh TPYOKY BBEPX, UTOOBI YPOBEHB
BOJIbI B TPYOKE OCTaJICs Ha YPOBHE BOJIBI B COCy/ie?

[Touemy B hopmupyromieiicsa Tyue BOSHUKAIOT MOITHbIE BOCXOSIINE MOTOKH ?
Hoquy HHUCXOAAIIHMEC ITOTOKU B 3pen0171 FpO3OBOI>i TYy4C BBI3BIBAIOT €C papr]J_ICHI/Ie()
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JonosHuTteabHbIi MaTepuan: OnpecHeHne MOPCKO# BOJIBI (B JIUTPE MOPCKOM BOJBI 35 T COMM).

o Jluctmmisanus (60BIION pacXoa SHEPTUH).

e BakyyMmHas TUCTUIUISIIMS.

¢ BriMopaxuBaHue (€CIIM MEIUIEHHO OXJIaXAaTh MOPCKYIO BOAY, TO JieJ Ha MOBEPXHOCTH OyaeT
IIPECHBIM).

e Meros nonnoro oomena (Na'—H", CI—OH)).

e Merton obpaTHOTO OCcMOca (IIPOIAaBIMBAaHUE MOPCKOM BOJIbI oA AaBieHueM 50 — 70 atM uepes
crienuanbHble GUIbTPYIONIME MEMOpaHbI, IPOITYCKAIOIINE MOJIEKYJIbI BOJIBI).

Bonpoc: [louemy Henb3si MUTh MOPCKYIO BOY?

IV. §§ 15, 16. Vip. 4, Ne 1 — 3.

1. TIlpaBma 1M, 4yTO YaWHHUK C 3aKPbITOM KPBILIKOW 3aKuIaeT ObICTpee 4ailHMKa € OTKPBITOM
KpBIIIKON? (TeopeTnuecku oO0cynuTh 3(Q(EKThl, CBS3aHHbIE C MOBBIIICHUEM JaBJICHUS,
WCTIapEHUEM BOJIbI U T.]I.)

2. Ecmu BepxHsSsS 4YacTh T'PO30BOTO OOJaka MPEoOJIeeT TPaHUIy MEXIy Tporocdepoit u
cTpatocdepoit, To Oynet nuBeHsb! [Touemy 310 Moxoxe Ha mpaBay?

3. Komersl, kak mpaBmjio, B OCHOBHOM COCTOSIT HM30 JbJa. MOXET JH KOMETa CropeTh B
atmocdepe?

4. Ha kyxHe B KacTprojie WHTEHCHBHO KHIUT BOJA, TaK, 4YTO KphImKa pamuycom 10 cm

MOJNpPHITMBaeT 4 pa3a B CEKYHIy MPUMEPHO Ha BHICOTY | MM. MOIIHOCTh 3JIEKTPOTUIMTKH 1

kBT. O1ieHure TemioTy HCapeHust BObI.

[TocTpouts rpadmk 3aBUCUMOCTH TEMIIEPaTyphl KUTICHUS KUIKOCTH OT BHEIIHETO JTaBJICHHS.

[TonbITaliTech OOBSICHUTH TYHTYCCKYIO KaracTpody M wu3BepkeHHe BynakaHa Kpakaray Ha

OCHOBE MPEJICTABJICHUI O B3PHIBHOM KUIICHUH TEPETPETOMN KUIKOCTH.

7. B cocyn HanumBarT AOBEPXY KHIISATOK M 3aKphIBAIOT MpoOKoii. [IpoOka mepxutcs. A ecnu u3
cocy/ia OTJIUTh MOJIOBUHY rOpsiuei BOJBI U CHOBA 3aKPBITh MPOOKOM, TO OHA Yepe3 HEKOTOpoe
BpeMsi BbIckakuBaeT. OOBSCHUTE SIBICHUE.

8. Ecnu B crakan jJuMoHaza OpOCHTH IIETIOTKY caxapa, TO MPOIECC BbIAEICHUS MYy3bIPHKOB rasza
ycunutcs. Mccenenyiite u 00bsSCHUTE SIBIICHHE.

9. Ecnum B crakaH JMMOHaZa OpOCUTh KyCOYEK IIOKOJaaa, TO OH HayHeT IEePUOAUYECKU
MOJHUMAThCA BBEpPX U omyckaTtbes Ha 1HO. Iloctpoiite rpaduk mpouecca, uccienyiTe u
00BSICHUTE SIBIICHUE.

10. Ecnu BHUMAaTENbHO MOCMOTpETh Ha Tpyoy TOLI, To MOKHO 3aMeTUTh, UTO U3 HEe UIET HE OJHA
CTpysl nIbIMa, a JBE, NMpUYEeM 00€ CTPYH BpalllalOTCs, BO3AYX MEXJIy HUMH — B LEHTpE —
MOJAHUMAETCS, a Mo KpasiMm — ciyckaercs. [louemy?

11. CrakaH HamoJIOBUHY HAMOJIHWIN JICASHOW BOJION M FepMETUYHO 3aKPbUIN KPBIIIKOH. OeHuTe,
KaKoi I'py3 Ha/l0 MOJOXUTh Ha KPBILUIKY, YTOOBI U3-110J] HEE HE BBHIXOAWI BO3AYX IPH HarpeBe
o 100°C.

12. 3aBucuT U AaBlIeHHWE HACBHIIEHHOTO Mapa OT KPUBU3HBI CBOOOTHON MOBEPXHOCTH JKUIKOCTH U
€CJIM 3aBUCHT, TO KaKUM 00pazom?

13. TlompoOyiiTe nr060# Qa3oBbiii nepexoa 00BICHUTH C MOMOIIBI0 00IUX GUIOCOPCKUX 3aKOHOB
(3akoH eauHCTBA M OOPHOBI MPOTHBOIOJOKHOCTEH, 3aKOH Iepexo/ia KOJUYECTBEHHBIX
W3MEHEHHI B KaUeCTBEHHbBIC, 3aKOH OTPHUIIAHMS).

Onvimsi ¢ TUMOHAOOM:

1. Ecnu ObICTPO OTKPBITH OYTHUIKY C Ta3UPOBAHHON BOJOW MIIM TMMOHAJIOM, TO HAJl TOPJIBIIIKOM B

MePBBI MOMEHT MOSBUTCS ABIMOK. OOBSICHUTE SIBIICHHE.

2. Ecniu W3 TOJBKO YTO OTKPBITOM OYTHUIKM HAIWThH JMMOHAJa B CTaKaH, TO B MEPBBIA MOMEHT
KUJKOCTh HAaYMHAET TMEHUTHCS, a CIYCTS HEKOTOPOe BpeMsi 00pa3yloTCs TOJBKO OTICNIbHBIE
ny3slppkd. [louemy?

3. Ecniu HaKkphITh CTakaH ¢ JIMMOHAJOM IUIOTHO MPHJIETAIOMICH KPBIIIKOM, TO Yepe3 HEKOTOpoe
BpeMs BbIJIEJICHHE ra3a coBceM npekpamaercs. [louemy?

4. KakoBa OyzeT peakius ropsiiei HeTu ¢ BoJoi?

Kmo xouem cvecmo s0po opexa, donxcen packonoms e2o ckopayny. Ilnasm
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bneoneem nouw... Tymanos nenena

B nowunax u nyeax cmanosumcs benee,

3eyunee nec, besacusnennetl Jlyna

U cepebpo pocvl Ha cmeknax xonooHee.
U. bynun

E Vpox 341/2. g BJAKHOCTDB BO31YXA U EE UBMEPEHHUE

Yewm 0oJibl1Ie TEMIIEPAaTYypa, TeM Gojiee BO3AyX BJa:kHbIi. Kak 310 nonumarts?
L[EJIb YPOKA: JlaTh NOpenCTaBI€HUE O BIAXKHOCTA BO3AyXa M IO3HAKOMHUTH
YUYEHUKOB C METOJIAMHU €€ U3MEPEHHUS.

TUII YPOKA: xoMOMHUPOBAHHBIH.

OBbOPYJ[OBAHHUE: ncuxpomMeTrp, THTPOMETD.

LIJIAH YPOKA:

KoHAeHCaUMOHHBbIH
TUrpomeTp

1. BcrynurenbHas yacTh

2. Ompoc " AN 2
3. OOsbscHeHHe ] \
4. 3akperieHuE ‘ " |
5. 3amaHue Ha I0OM : &, X ojl

3aoauu: —t—

1. B mycroM 3akpbiToM cocyge oObemoM 1 M° wcmapsercs 10 r Bomsl mpu
temneparype 20°C. Bymer mm map HachimeHHbM? Kakoe KOJHYECTBO BOIBI
JOTIOHUTENIBHO JIOJDKHO HCHApUThCS B ATOM OOBEME, YTOOBI Map CTajl HaChI-
HICHHBIM?

2. Kakoit sneprueit obnajana mapoBasi MOJIHUSA, €CIIM OHA pa3opBaja JACPEBSHHYIO
cBaro paguycom 15 cM Ha yuactke niuuHo# 20 cM? [Ipenen npoyHOCTH OPEBECHUHBI
3 MIla, HauanbHasE TemMIepaTypa BOJbI 20°C, K03 (HUIIMEHT TTOPUCTOCTH JIepeBa
0,1.

3. IIpu u3oTepmMuyeckoM cxaTu m = 9 T BoASHOro mnapa npu temmneparype T = 373
K, ero obbem ymeHnwmmics B 3 pasa, a JaBlieHHE BO3pocio BaBoe. Haitnute
HaYaJIbHBINA 00BEM Mapa.

4. HacelmieHHbIA BOASHOM IMMap HAXOAWTCS B UWIHHAPE IMOJ MOPIIHEM IPHU
TeMmneparype t = 100°C B o6veme V = 15 m. [lap HM30TEPMHUUECKH CHKUMAIOT,
coBepmas Hag HUM paboty A = 200 J[x. CKoJIbKO Teria Mpu 3TOM JOJKHO OBIThH
oTBeAcHO? Q =rpA/RT=2600 JIx

5. HapOBOﬁ KOTCJI 4aCTU4YHO 3aIlIOJTHCH BO)IOﬁ, a4 YaCTHUYHO — CMCCbIO BO3YyXa W HACBIIMICHHOT'O

BOJISHOTO I1apa IpHU TeMmIepaTrype 100°C. Hauansuoe naBmenne B kotie 300 klla. Haiimure
JaBJICHUE B KOTIIE TI0CIIE TOHMKEHUS TEMIIEPATYPBI 10 10°C?

Bonpocwi:

1. Tlouemy moxas oxnaxaaer Bo3ayx? [Touemy poHTaHBI yMEpSIOT XKapy?

2. IlpuBeaute mpumepsl PazoBbIX NEPEXOIOB.

3. VYienbHas TermoTa napooOpa3oBaHUs BOJAbI 3HAUUTEIBHO OOJIbIIE, YEM CEPHOTO
a¢upa. [Touemy xe 3gup, HaTUTHIA HA PYKY, IPOU3BOAUT 3HAUUTEIHHO OOJIbIICE

oXJIaXKIeHHE, YeM Boja?
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12.

13.

14.

15.

16.

17.

18.

19.

PaBHbI 11 Mexy cO00M TeMIiepaTyphl )KUJKOCTU U €€ HACBILIEHHOrO Mapa, Belb
IIPU UCHIAPEHUHU U3 )KUJKOCTU BBUIETAIOT Hanbosee "ropsune” MOoJIeKybl?

JUist Toro 4troObl yIOCTOBEPUTHCS, UYTO OAJIOH OTHETYIIMTENS, 3alOJIHEHHOTO
IBYOKHCBIO YIJIEpOJa, 3apsKEH M FOTOB K padoTe, €ro perysisipHO B3BELIMBAIOT.
[Touemy 11t 3TUX LieeH HE UCTIOIB3YIOT MaHOMETP?

Kak uzmensieTcst remneparypa peaibHOro rasa npu €ro paclIMpeHuu B MyCTOTy?
[Touemy racHeT cBeua B CWJIBHOM cTpye Bo3qyxa?

[louemy MOANPHITUBAET KPHIIIKA YaiTHUKA BO BPEMSI KUIICHHUSI ?

B crapuny nronei yauBIIsuio, 4YTO MOYTH OAHUM U TEM Ke JIBHXKEHHEM I'y0 MOKHO
U COTPETh PYKU U OCTYAUTH 4ail. Kak 00bscHUTE 3TO BbI?

. [ToueMy pouCXOAUT U3BEPKEHUE TEU3EPOB?
11.

[Touemy mipu B3pbIBE MapoOBOr0 KOTJIA, JABJICHUE Mapa B KOTOPOM COCTABIISIET
Bcero sk 10—15 atMocdep, MOTYT MPOUZOUTU OOJIBIIME Pa3pyIIECHUS, B TO
BpeMs KaK TIpU pa3pblBe HWIMHAPA THAPABIMYECKOTO TIpecca, JaBJICHUE B
KOTOPOM TMPEBBINIAET HECKOJIBKO COTEH aTMocdep, 3HAYMTEIbHBIX pa3pyIIeHUN
He niporcxoauT? UToObl JaBiIeHHE Mapa cTajao paBHO aTMOC(PEPHOMY, €My HYKHO
yBEJNIMYUTH CBOM 00beM B 10-15 pas.

Harperyio mpoOupky MOCTaBUIM BEPTUKAIBHO OTKPBHITHIM KOHIIOM B BOJY,
HanmuTyto B Omoane. Kak m3MeHHUTCS ypoBeHb BOJBI B MPOOMpPKE MO Mepe ee
OCTbIBaHUS?

[Toyemy BCIIBIBAET MAKETUK C YAE€M, KOT/Ia €T0 3AJIMBAIOT KUIISITKOM ?

Ecnm B cKOpoBapKy HajduTh JBa CTaKaHAa BOJbI U IUIOTHO 3aKPbITh KPBIIIKY, TO
MOCJ€ KUIEHUS BOJbl B TeueHHE 20 MUHYT UM MOCJIEAYIOIIETO OXJIaXACHUs,
KPBIIIKY HEBO3MOKHO OTKPBITh. [Touemy?

JlaBiieHMEe BOASHOIO Iapa Ipu 15°C 65110 paBHo 1 klla. beur nmm 3TOoT Map
HACBIIIIEHHBIM?

OnuHakoBbl M TOKa3aHUS TEPMOMETPOB, OJWH M3 KOTOPBIX IOMELIEH Y
MOBEPXHOCTH KHUIIAIIEH KUIKOCTH, a IPYroil — B €€ rryouHe?
Ilouemy BOJa MMEET CTOJIb BBICOKYIO TEIJIOEMKOCThH? Bopa
BIUIOTh [JI0 KHUIIEHUSI JIOKaJbHO HEOJHOPOJIHA, B HEW Kak
KOPOTKOXKUBYIIIHE  (IyKTyamid  MOTYT  OOpa3OBBIBATHCS

CTPYKTYPbl HH3KOIUIOTHOM BOJABI, B KOTOPOM MOJIEKYJIbI
MPEAMOYUTAIOT COOMPATHCS B KJIACTEPHI, CIIA00CBA3aHHBIC MEXy cOOOH, n Ooee
OJHOPOJHOW BBICOKOIUIOTHOM BOABL. Boga mpu HOpManbHBIX YCIOBHAX KyJla
OombIIIe MOX0Ka Ha JEM, YEM CUUTATIOCH.

[Touemy B ApKTHKE LEHTP BBICOKOIrO JaBieHus, a Mcmanackuii m AneyTCKui

LIEHTP — 00J1aCTH HU3KOTO JIaBICHUS ?
HOLICMy npu 6LICTpOM OTKPBITUU KpaH C OYCHb I‘Opﬂ‘-ICI\/'I BOI[OI>'I qaCTO CJIBIIICH pesknﬁ XJIOIIOK?

HpI/I MNPOTCKAHUMU BOABbI YCPE3 Y3KOC OTBCPCTHUC €€ CKOPOCTH YBCIWYMUBACTCA, a HOABJICHUC
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YMEHbIIaeTCsl, U Boja 3akunaet. [Ipu BeIX0J1€ U3 OTBEPCTUS AAaBJIEHUE BHOBb BO3pPAcTaeT, IMy3bIPbKU
3axJIONBIBAIOTCS. 3BYKOBas BOJHA PACIPOCTPAHAETCS IO BOJE C IIy3bIPbKAMU I1apa CO CKOPOCTBIO 5
— 10 m/c. Ecnu Bojia U3 KpaHa BBITEKAET ¢ OOJIbIIEH CKOPOCTHIO, TO JABICHUE HA BBIXOJE U3 Y3KOI0
OTBEPCTHUS PE3KO BO3PACTAET U CIBIIIEH XJIOMOK.

I11. YopyrocTs (p) - napumnajbHoOe 1aBJjieHHe BOASHOIO napa B atmocgepe.
Haceimen nu BongHo# nap B atMocdepe? MepicieHHbIe

AKCIEPUMEHTHI C CYIIKOW ojexabl. llepemenienue 4 pu10°Ta

BO3JYIIHBIX Macc B arMmocdepe. B 3aBucmmocTH oT 47

TeMIepaTtypbl, BpeMeHH CYTOK W MeTeoyCJOBHIi, 7] :

nap B atMmoc(epe MokeT ObITh HACBILIEH, 0JIU30K K 7 P
HACBHIIEHUIO WIH JajieK OT Hero. ['paduk naBieHUs 1] T F : |
HACBIIIEHHOTO BOJSHOrO Tapa OT TeMIepaTrypbl Ha ?) 510 15 20 25 30 t°C

nocke. JlomycTum, 4TO yNpPyrocTh BOJSHOIO Mapa B
atmocdepe 1500 Ila, a Temmepatypa Bo3ayxa 25°C. Hachlier 1 BOSHOM nap (1o
rpaduky)? Ha ckoJapKO MPOLIEHTOB Map HACKIIIEH?

t°C -20 |-10 |0 +10 [+20 |[+30 |[+50 |+70 |+90 |+100 | 120

Py, MM PT.CT. 0,77 | 195 | 458 |92 |1754 31,8 | 92,5 | 233,7 | 525,8 | 760 1520

OTHocHTEIbHAS BJIAXKHOCTh Bo3ayxa (I) — Mepa HACHIIEHHOCTH BOASIHOIO NAapa B
atMocgepe, u3MepsieMasi OTHOLLIEHHEM YNPYrocTH BOASIHOIO Mapa K JaBJIEHUIO
HACBIIIIEHHOT0 BOASIHOT0 Mapa NpPH JaHHOW TeMmepaType, BbIpajkeHHas1 B

NPOLEHTAX: I = £ .100%.

p
BnaxxunocTb BO3yXa MOXKCT HU3MCHATHBCA B 3aBUCUMOCTH OT MCECTHBIX YCJ'IOBI/Iﬁ Ha HECKOJIBKO
MOPSIKOB BETUYMHBI — (DAaKTHUECKH OT HYJIA B MyCThIHAX 10 100% B 10KIEBBIX Jiecax.

Kak M0:KHO yBeJIMYNTH OTHOCUTEJIbHYI0 BJIaKHOCTH BO3ayXxa?

1. UcnapeHue. VYeenuueHue IUIOTHOCTH Tapa HPUBOJUT K YBEJIUYCHHIO €ro YIPYroCTH

(p= ﬂ) V3MeHeHHe OTHOCUTEIBHOMN BIaKHOCTH Ha mpuMepax: t = 25°C, Puac= 3200 Ila,

M %
p = 1600 ITa, r = 50%; p = 1900 IIa, r = 59%. B kakoM ciiyyae OTHOCUTENIbHAS BIAKHOCTH
BOo3ayxa cra”eT paBHOU 100%? CymecTByeT npeaejibHas Macca BO/Abl, KOTOPYIO IPH JAHHOM
TeMIepaType MOKHO HCIIAPUTDH B MOMeEIeHUH.
2. YMeHbllleHHEe O00BEM cOCyda, COIEpPIKAINero BJAXKHBIA BO3AYX, NpH

HEeM3MEHHOIl Temmeparype. ng. p = 1600 Ila, r = 50%. Ilpu ymeHbIIeHUU

oOweMa mapa B 2 pasa, I = 100%. A B Tpu paza?
3. [loHM:KeHHe TeMITepaTypbI BO3ayxa (Ha npuMmepax): t = 25°C, p = 1600 Ila, r =

50%:; t = 15°C, p = 1600 IIa, pyac = 1705 ITa, r = 94%.
Touka pocsbl (t,) — TemMnepaTypa, IpH KOTOPOW BOASIHOIA

nmap B BO3AYX€ CTAHOBUTCH HACBIIIICHHBLIM.
|

JIxo0oii mnap (ra3) COCTOUT HC TOJIBKO M3 MOJICKYJI, HO U U3 KJIaCTCPOB,
O6LC,Z[HH$IIOH_II/IX HECKOJIBKO MOJICKYII. HpI/I NMOHMIKCHUU TEMIICPATYPhI
KOJIMYCCTBO U PasMEphbl KIACTCPOB paCTYT. HpI/I JOCTHXKCHHUH TOYKHU
POCHI TPOUCXOAUT Ha6J'IIOI[aeMa}I KOHACHCAIu.
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Kakue mapamerpsl napa B BO3lyXe MOKHO PacCYMTATh, 3Hasl TOYKY POChI?

W3mepenue ynpyroctd BOJSHOTO Iapa M OTHOCHUTEIBHOM BIIAKHOCTH BO3JyXa C IIOMOIIBIO
rurpomerpa (memoncrtpauusi). llepBblii BosocHO rurpomerp Obu1 co3man B 1783 romy
mBeiapckum reosiorom ['opammem ne Cocciopom. B Tom ke rogy o
OImyOJIMKOBaJ CTaThio, B KOTOPOW JOKaszaj, YTO NPU OJHUX M TEX XKe
TEMIIEpaType U JaBJIECHUU BJIaXKHbIN Bo3ayX jerde cyxoro. Ilcuxpomerp.
[lcuxpomerpuueckass Ttabmuua. M3MepeHue BiaxHOCTH. 3HAuYEHHE
BIaXHOCTU. [lpumep: Ommbka B 1% mnpu HU3MEpPEHUM BIIAXKHOCTU
MPOJIYKIIMM MOXKET MPUBECTH K HETOYHOCTU B OIPENEICHUM T'0JI0BOU

anw ,ll=

CTOMMOCTH J0ObIYM YIUIs B 73 MJH. pyO., 3epHa - 60 MIH. py0. B LeHAX  ‘etmmiee |
1960 roxa. OnrumainbHas BIaXXHOCTE UIS yeiioBeka 45 — 50%.
V. 3a0auu:

1. HaliTH OTHOCHTENBHYIO BIAXHOCTh BO3ayxa B kommuare mpu 18°C, ecim Touka
pocer 10°C.

2. Temnieparypa BO3ayXa 23°C, oTHOCHTENbHAS BIAKHOCTH Bo3nyxa 45%. Haiitu
yIPYrOCTh BOASHOIO Mapa U TOYKY POCHI.

3.B4 M BO3/yXa IPU TeMIeparype 16°C maxomures 40 T BOISHOTO napa. Haiitu
OTHOCUTENBHYIO BIIAXKHOCTh BO31yXa.

4. Touka pocsl BoAsHOTO mapa | 1°C. KakoBa mioTHOCTb napa?

5. Bosoyx B KoMHate o6beMoM 50 M° mMeer Temmeparypy 27°C M OTHOCHTEIBHYIO
BIaXKHOCTh 30%. CKOJBKO BpPEMEHU JOJKEH pPadoTaTh YBIAXKHUTEIb BO3/1YXa,
pacHubUISIIOIIMNA BOAY C TNPOU3BOAUTENBHOCTBIO 2 KI/4, YTOOBI OTHOCUTENbHAs

BJIAXKHOCTHb B KOMHATe MOBBICHIIACH 10 70%?

Tunel yBIaXXHUTENECH BO3yXa: TPAAUIIMOHHBIN («XOJIOHBIN Iap), MapoOBOM, YIBTPA3BYKOBOM.
Bonpocwi:

1. Ecnu noayTh Ha YMCTOE XOJIOJHOE CTEKJIO, TO BO3HUKAET TYMAHHOE ISITHBIIIKO,
KOTOpPOE 3aTeM JIOCTATOYHO OBICTPO yMEHBIIAETCS B pa3Mepax MU MpOomajacT.
[Touemy?

2. Tlouemy ommmemMusi TpUNNA PETyISIPHO TMPOUCXOAUT B 3HMMHEE BpeMs Toja
(BO3AYyITHO-KANIEIBHBIN MyTh TIepenauu HHOEKITUN)?

3. Tlodemy 3uMoOIli B TEIJIOM KOMHATE HU3KAasl BIAKHOCThH BO3yXa?

&

B kakowm ciiydae "Touka pochkl" cTaHOBUTCS "TOUKOM nHes"?

5. HeHacwlllleHHBIH MMap OXJAXJIAOT IO TOABJICHUS POCBHI: OJAWH pa3 —
n300apuUecKu, BTOPOH pa3 — M30XOpuiecKu. B kakoM cirydae poca MOSIBUTCS TIPU
6ombmreit Temmnepatype? [Touemy?

6. IlouyeMy rOpHOJBDKHBIE OUKH HE OOMEP3aI0T U3HYTPHU?

~

[Touemy KydeBOE 00IaK0 UMEET POPMY «KKYUIN»?

8. Ilouemy mpu yBenwdeHHH aOCONIOTHON BIAKHOCTH BO3AyXa (TUIOTHOCTH
BOJISIHOTO Mapa B BO3/lyX€) aTMOC(PEpPHOE AaBICHUE YMEHbIIIACTCS ?

9. Bo3ayx MoXxeT ObITh IEPEHACHIIICH BIaroi, HO BOJSHOM map He KOHACHCHUPYETCS.
[Touemy? Ilouemy OH Bce-TaKM HAYMHAET KOHIEHCUPOBATHCSA?

10. Eciu BaM 310K0 B XOJIOJHOM KOMHATE, TO IOCTABLTE HA I10JI Ta3 C TEIUION BOIOM.
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[louemy BaM TOJKHO CTaTh TeIuiee?

11. IloueMy Aake B COBEPILIEHHO CYXYIO MOTOJy JKEJI€30 BCE-TaKU PrKABEET, XOTA U

MEJIJIEHHO?

12. IloueMy rpo3a Mo3aHENW OCEHBIO, 3UMOI WJIM paHHEW BECHOM SBISETCS OYEHb

pPEIKUM SIBICHUEM?

13. Tyman nogHMMaeTcst WK OIycKaeTcsi?

\%

1.

N

. §17. Yop. 4,Ne 4,6, 7.
Onpenenure OTHOCUTENIBHYIO BJIQXKHOCTh BO3/JyXa B KOMHAaTe M Ha YIULE, MCIOIb3Yd
TEPMOMETpP, CTaKaH C BOJOW (BIAXKHYIO TPAINOYKY) M IICUXpOMETpHYecKyro Tabmuny. Kak
U3MEHSIETCA BJIAXKHOCTh BO3/lyXa B TeueHHe CyTOK? JlaHHble Balmux U3MepeHuil oopmure B
BHJI€ TaOJIHIIBI WU TpaduKa.

. Kax 3aBucuT ckopocTh ucmapeHus BOJIbI C MIOBEPXHOCTH BOJIOEMA OT TEMIIEPATypPhI?
. Ecnu B Gnroznie ¢ Bo/IOM MOCTaBUTH TOPSIIYIO CBEUY U HAKPBITh €€ CBEPXY CTEKISTHHON OaHKOM.

To cBeva moTyxHeET, a BoAa U3 Oiro/11a okaxkercs B 0anke. [louemy?

. OObscHUTE IPUMETHI:

e B GapomeTtpe ynana pTyTh — K J0XKII0.

e Boja uncra, Kak HUKOTJa — K JIOKIIO.

e Prpi0emika 3aHsATa UTPOM, XBaTaeT MYIIEK MO/ BOJIOH - K HEHACTHIO.
e Ha ckaTbl KpbIlll CauTCS ABIM — K HEHACTBIO.

e Kycaror 311bI€ MyXH CKOT - K HEHACTBIO.

. [lycryto amoMuHHMEBYI0 OaHKy U3-TIOJ] HANUTKA, K KIIOUY KOTOPOH WPUKPEIUIEH TIpy3,

HAMOJIHSIOT XOJIOAHOW BOJOW. 3aTeéM CTEKJISHHBIM COCYJ HAIOJHIIOT TOpsA4Yed BOJOW H
OTNPOKHJIBIBAIOT TyAa 0aHKY BBEpX JHOM. baHKa TOHET, HO Yepe3 HEKOTOPOE BpeMs BCILILIBACT.
OOBsicHUTE PEe3yJbTaT SKCIIEPUMEHTA.

. YaiiHuk Ha Ta30BOM IUIMTE 3aKumen, U KOH(POPKY BeIKIIOUMWIM. [loyemMy TyT ke W3 HOCHKa

YallHWKa MMOBaIWII nap?

. O0bIyHO JNIETOM JOXKICBBIC KaIllIM KPYIHBIC, @ OCCHBIO MCIIKHEC. Tak 1 310 M ecim TakK, TO

nouemy?

. HJ’IH HU3MCPCHUA OTHOCHUTEIIBHON BIIQXKHOCTHU BO3JyXa B COCYyI, COC,I[I/IHGHHHﬁ C MaHOMCTPOM H

COJICpXKaIUi HUCCIEAYEMBbI BO3ayX, M00aBWIM HEOOJBIIOE KOJIUYECTBO BOJBI M OBICTPO
3aKpbUTd TPOOKOH. Uepe3 HEeKOTOpoe BpeMsl YacTh BOJBI MCHApWIACh, M JaBICHHUE B COCYIE
MEePECTANIO YBEIUYMBATHCS, JTOCTUTHYB BEIMYHMHBI, NMPEBBIIAIONICH HavalbHOE JaBlicHHEe Ha |
k[la. JlaBneHue HACBILIEHHOTO BOJSHOTO Mapa mnpu JanHoi Temnepatype 2,33 klla. Kakosa Oblia
OTHOCHUTEIbHAs BJIAKHOCTH BO3/IyXa.

. Ecnu BBITAIIUTH OXJ'Ia)KI[eHHHﬁ CTEKJISTHHBIM TCPMOMCTP M3 XOJOAWJIBbHHKA, TO MOXHO

OIIPCACIINTDb TOUYKY POCHI U OTHOCHUTCIIbHYIO BJIA)KHOCTb BO3yXd B KOMHATC. Kaxk sto C,Z[eHaTB?

Haobopom, eciu 61 mbl cmoenu nomecmums 3emir0 68 HEKYH 6eCbMd XOJIO0OHYIO

obnacms, Hanpumep, 8 ammocgepy Onumepa uru Camypua, mo 6ce Hawiu pexu u

OKeaHbl npespamuiucb Ovl 6 2opvl. Bo30yx nepecman Ovl Obimb HEBUOUMbBIM U

npespamuica 0wl 6 oicuokocms. Illpespawenue makozo pooa OmKpwLIO Obl

603MOIHCHOCMb NOJIYYEHUA HOBbIX mudkocmeﬁ, 0 KOmopblx mbvl 00 cux nop He umeem

HUKAKO2O0 NOHAMUA.

Cene Kanveme

>

'pok 3513. g KPUTUYECKASA TEMIIEPATYPA

Iloyemy npu ropeHuu Tpemar apoBa?

LEJIb YPOKA: [1aTh npencTaBleHUE O KPUTUYECKOM COCTOSIHMM BellecTBa. BeecTu

MOHATHE KPUTHUYECKOM Temneparypbl. [l03HAKOMUTH YYEHHUKOB C HEKOTOPBIMHU
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SIBJICHUSIMU, OTKPBITBIMU MIPY HU3KUX TEMIIEpATypax.
TUII YPOKA: KoMOMHUPOBAHHBII.
OBOPY][OBAHUE: npubop nnsi HAOJIIOACHUS KPUTUUYECKOTO COCTOSIHUS BELIECTBA,

[fasnenne

npoekuroHHbIN anmapat @OC-67 ¢ NpUHAIIEKHOCTIMHA.  p o

[IJTAH YPOKA: "‘(”
1. BcrynurenbHas 4acTb Kutioe
Tnépnoe (8083)
2. Ompoc e | -
’ ;
3. OO0ObsacHenue | :
4. 3akperuieHue : :
. HHUC H M j(o.osam;o.orq
5 3aﬂa e a I[O . POHHAA TOUKA I
«  lasoo6pasHoe |
Il. Onpoc ¢pynoamenmanvuoui: 1. Bnaxxnoctb Bo3gyxa. . | GComwonnan) | Teunspanpa

0 100 T,°C

2. V3mepeHue BIaKHOCTH BO3AyXa.

3aoauu:

1. B mepenaHHOW MO paavo METEOCBOJKE TOBOPUIIOCH, YTO JHEM TeMmIlepaTypa
Bo3ayxa B HoBOoky3Helke 22OC, a OTHOCWUTEJIbHAsA BJIAYXKHOCTh BO3JYyXa JIOCTHUIJIA
85%. YTpoM OXHmaeTcs MOHIKeHHe Temmeparypsl g0 6°C. CKONBKO BOIBI
BBITIAJIET B BUJIE POCHI U3 KaXKJI0T0 KyOMYECKOT0 MeTpa BO3ayxa?

2. B cayne o6bemom 10 m°, pasorperoii 1o 100°C, yeranouiace BiaxsocTs 30%. B
cayHe pacIUIeCKaJid 2 JI BOJABL, HO TeMIlepaTypa He M3MeHWIach. Kakoil Tenepb
MOKET CTaTh BJIAXKHOCTb?

3. Ha ynuue npu 17°C oTHOCHTENbHAS BIIAKHOCTB Bo3ayxa coctaBisier 60%. Ilpu
yMEpEeHHOH (pU3NUECKOi Harpy3Ke yepes JIETKHE YeoBeKa MpoxXoAauT 15 1 Bo3ayxa
3a | MuH. BbiIbIxaeMmbiii Bo3myx mMeer Temieparypy 34°C M OTHOCHTEIBHYIO
BiaxHOCTh 100%. Kakyto Maccy Boabl TepsieT yesioBek 3a 20 MUH TP JbIXaHUU?

4. B 3anmassHHOM C OJHOTO KOHIIA TPYOKEe HAaXOJHUTCS BIIAXKHBIA BO31YX, OTIEICHHBIN
or arMmocepsl cronoukom prytd mmHOM 100 MM. Korma tpyOka mexut
TOPU30HTAIBHO, OTHOCUTENbHAS BIAXXHOCTh BO3AyXa B Hel paBHa 60%. Kakoii
CTaHEeT OTHOCUTEJIbHAS BIAXKHOCTh BO3AYyXa, €CIU TPYyOKY MOCTABUTh BEPTUKAIBHO
OTKPBITBIM KOHIIOM BBepX? ATmocdepHoe naBieHHe paBHO 760 MM pT.CT.
TeMnepaTypy cUUTaTh MOCTOSIHHOM.

5. KakoBa miIoTHOCTHh BIQXKHOTO BO3/yXa MpH aTMOCHEPHOM JABJICHHUH P = lO5 Ila,
temneparype t = 100°C (cayHa) 1 OTHOCUTENBHON BIaXHOCTH T = 30%7?
Bonpocwi:
1. IloyueMy mpu OJMHAKOBBIX BHEIIHHMX YCJIOBHUSIX IUIOTHOCTh BJIQXXHOTO BO3ayXa
MEHbIIIE, YEM IJIOTHOCTh CyXOro BO3ayXxa?
2. TloueMy poca OOMJIBHO BBINAJIAET MOCIJE KAPKOrO CYyXOro JHS,
0COOEHHO B KOHIIE jeTa?

3. ITlouemy 3amoTEBAIOT OYKH, KOTJa YETOBEK C MOPO3a BXOJUT B
KOMHAaTy? KonzeHcanus napa npu JoKaibHOM A0cTmkeHHH 100% BIa)HOCTH: p = py(ty).
4. TloyeMy KOXa COXHET U B XOJIOJHYIO TTOroay?
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5. Kak wu3MeHuTCS pa3HOCTh MOKa3aHUM CYXOro M BJIAXHOTO TEPMOMETPOB MpPHU
MOHM)KEHUH TEMIIEpaTypbl BO3AYyXa, €CJIM YOPYrOCTh BOASHOIO Mapa OCTAHETCS
0€e3 U3MEHEHUIT?

6. Kak m3aMeHMTCA [aBieHUE HACBIIEHHOTO Mapa, OTAECJIEHHOIO OT >KUIKOCTH, B
TFePMETUYHOM COCY/I€ NpPU TOBBIILIEHUH €ro a0CONIOTHON TeMmepaTtypbl B JBa
paza?

7. Korma cyxoil uxapkuil BO3AyX B INIyOMHE MaTepuKa JBHXKETCS B CTOPOHY
OKeaHa, CTAaHOBUTCA ropasno xapue. [louemy?

8. JloGoBoe cTekiIO0 B aBTOMOOMIIE 3amoTesio. BhIcTpee Jin OTTaeT CTEKIIO, €CiH
BKJIFOUUTh KOHJUIIMOHEP?

9. Ilouemy cHer co BpeMeHeM TBepaeeT?

10. HazoBute nmpuunrHbl 00pa3oBaHus 00IaKOB.

11. IIpuBenute npuMepsl, Koraa BaaxHoOCTh gocturaet 100%.

12. B BO3ayxe COACPKUTCS BOJSHOM IMap W JIPyrue rasbl, OTHAKO YTPOM B BHUJI€ POCHI
BBINAIA€T TOJIKO BOJsiHOM nap. [Touemy?

13. TloueMy 3a caMOJ€TOM MHOT/Ia OBIBACT KOHJICHCALIMOHHBIN CIie]l, @ UHOTJA HEeT?

14. Korpna c nmoja B KOMHaTe UcHapseTcs Boja, TO Y MOTOJKA He 00pa3yloTcs Ty4d U
HEe uneT A10xkab? [louemy?

15. YTto cay4duTcs ¢ BOAOW B KOCMOCE: 3aMEpP3HET WIM UCTIApUTCS?

16. IToueMy MHBEPCHOHHBIE CIIEABI 3a JETALIUM CaMOJIETOM, KaK IPaBUIIO, HE

BO3HHMKAIOT Ha MaJIOi BeICOTE?

17. TToyemy mpoBeTpHBasi 3MMOM MTOMEIICHUE, MBI JIEIAEM €T0 BO3/IyX €IIe CyIe?

18. Ecnu 10 1moJIOBUHBI 3JIUTHIM XOJIOJHON BOJON YallHUK MOCTaBUTh HA ra30BYIO IUIUTY U 3aKe4b
KOH(OPKY, TO MOYTH MIHOBEHHO CTEHKM YalHMKA 3alOTEBAIOT J0 TOW BBICOTHI, 10 KOTOPOM
Hanuta Boga. Kak oObsCHUTD siBIIeHUE?

19. Ecnu 3umoii Ha ceBepe BIAXKHYIO OJIeXK/1Y 3apbITh B CHET, TO OHA BbICOXHET. [Touemy?

I1l. Bona B cocyne (pucyHok Ha pocke). CpeaHsii KUHETHYECKAass W CPEIHSsS
MOTEHIMAJIbHAsl SHEPIUU MOJIEKYJbl KUJKOCTH B COCYAE; COOTHOIIEHUE MEXKAY

Humu. 1Ipu oHOM M TOM *ke Temmneparype y ra3oB E, >E,,, N

a y xkuakocre E, <E,,, Tak 4t0 E, <<E . . XKexe3o

MOXXET TIEPEUTH B Ta3000pa3HOE COCTOSHHE, ISl STOTO €ro
HykHO HarpeTb 10 50000 rpagycos Llenbcusi.

~NY

CpenHss KHHETHYECKAsl DHEPrUs TAlaKTHK B CKOIUICHWAX Te
OKa3zajlach B COTHIO pa3 OOJbIIe WX TPaBUTAIMOHHOMU
MOTEHIMAIbHOU dHeprun. [louemy rasakTuku He pa3ieraroTcs (TeMHast MmaTepusi)?
3aBUCUMOCTh CpEHEW KUHETUYECKOW DSHEPrud MOCTYyNaTEIbHOrO JIBUKEHUS
MOJIEKYbI OT Temnepatypsl: E,~T.Mlpu I'=T,, E, =E,, .
Kputudeckoe coctosinue — mpeaejbHOe COCTOSIHHE PaBHOBecHsl IBYX(a3HOM
CHCTeMbl, B KOTOpOM 00e (a3bl CTAHOBATCH OJAMHAKOBHIMH 10 CBOUM
CBOMCTBaM.
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BemecTBo B TAKOM COCTOSSHMHM HEBO3MOKHO OTHECTH HU K KHIAKOCTH, HM K rasy!
Kputuyeckue Temnepatrypa u JaBJIeHHE - TeMIIEPATypa U JaBJIeHHE BeleCTBA B
€ro KpUTHYECKOM COCTOSTHMH. A
VYBennueHne IUIOTHOCTH Mapa W yMEHBLICHHE

IIJIOTHOCTHU KUIKOCTHU HpI/I ITOBBLIIIICHU U
Pk

TCMIICPATYPbl;, HX PABCHCTBO B KPUTHYCCKOM

COCTOSTHUH. JIeMOHCTparust ~ KPHUTHYECKOTO /HACBILEHHBIN AP
cocrosHus a¢upa. Camoe BakHOe, 4YTO B HAfp
KPUTHYECKOH TOUKE BEIIeCTBA BEAyT ceOs 0 Ve "V
OJINHAKOBO !

KpuTHUeCcKHe TOUKH (TeMIepaTypbl) KUAKocTel 1o cipasounuky (Tab. 138). Y Bogs! t, = 374°C.
Bonpire Bcero Boabl Haxoautest Ha Comaile. Bosa TaM HaxoquTes B BHJIE Ta3a.

CyMMapHBIit BKJIaJ B TETUIOBOM OanaHc 3eMJIH «IEPHBIX KYPHIIBIITUKOBY» COCTaBIIsIeT 0kojio 20 % ot
BCETO BBIJCIIIEMOTO T€OTepMaIbHOTO Teruta. ExkeroHo 4épHble KypHUIIBIIUKH H3BEPratoT MOPSIKa
3-10° Toun BBICOKOMUHEpaIM30BaHHOHN pazorpetoir 10 350°C Bojabl (BoJa HE KUMUT), U TOPSIKA
6-10™ TorH — HU3KOTEMIEpaTypHBIe HeTOHIKH (BbimTe 20°C).

Ilap MokHO MpeBpPaTUTh B KUAKOCTH NPH JAHHOW TeMIepaType, a ra3 HeJib3sl

(HEe0O6X0IMMO MPEIBAPUTENHHOE OXJIAKACHHUE 10 TEMIIEPATYPhl HUKE KPUTHUECKOI)!

Panpmie rasel: KUCIOpOA, a30T, BOJOPOJ, a TO3KE M TENHA, KOTJA €ro OTKPHUIW, Ha3bIBAIU
MepMaHEHTHBIMH, TTIOTOMY YTO CUMTAJIM, YTO MX HEBO3MOXKHO CxKMkaTh. [Ipu temneparype 4,2 K
"cmancs" W Ta3000pa3HbId Teaui, CTaB caMOW XOJIOJHOW Ha CBETE JKUAKOCTBIO. DK30THUUECKHE
BEIECTBA: CBEPXTEKYUM IeJINii — 3TO JKUIKOCTh, KOTOpask MOXKET KapaOKaTbCs MO CTEHAM.
Kpurnueckasi TeMneparypa npomnaHa 96,8°C. [Touemy B3pbBIBalOTCS OAUIOHBI C Ta30M MpHU
moxkape? Kugkuii BOogoOpoJ CYIISCTBYET B OYEHb Y3KOM HHTEpBalIe Temmeparyp oT —252,76 mo
—259,2 °C. Temneparypa kunenus —252,76 °C. B XHAKOM COCTOSHUHU BOJOPOJ SIBIISIETCS CAMBIM
IJIOTHBIM BemecTBoM! A B ra3000pa3zHOM?

Huskue Temmneparypsr (Huxke 120 K) MOXKHO MOJYyYUTh ¢ TOMOIIBIO XOJIOJWIBHOW MAaIIMHBI
Kapno, ogHako, s ux nojajep:kanust He00X0uMa OrpOMHAasi MOIIIHOCTb.
B ocHoBe paboThl HCMOIB3YEMbIX B KPUOTCHHOMN
TEXHUKE YCTpOUCTB JISKUT 3PderT Ixoyas —
TomcoHa (MOHMXEHHUS TEeMIIEpaTypbl peajbHOTro
rasa MpH ero pacliupeHud B myctoty). [IpuHiun
JNEUCTBUS  XOJIOAWIbHOM  MamuHbl  JluHze
(mocturaemas temnepatypa ~ 0,3 K).
Hcnonp30BaHne CKUKEHHBIX T'a30B B TEXHHKE.
PakeTHast TexHHKA (KUIKHH BOIOPOX M XKUIKUH a3 mpy smskom
KHUCTIOpOo1). XpaHEHUE CKUKEHHBIX Ta30B. JaBICHUN Como
Kpuocrar (cocyn Jproapa) — Tepmoc nas
XpaHeHUs XOJOAHBIX :KHAKOCTeil. UToObI XKunkocts
KUJKAW TEeIUd ucnapsuicsi HE TakK CHJIBHO, €ro
OKPYKaIOT a30THBIM 2KpaHOM (CIOEM a30Ta).
JonosHuTteabHas nHpopManusa: MeTopl MATHUTHOTO OXJIAXKIEHUS. SIBJIeHMs, OTKPBHITbIE NPH
HU3KHX TeMIlepaTypax: CBepXIPOBOAMMOCTBH, cBepxTekydecTh (Kamuma). Csepxrexkyuas
KUJKOCTH CIIOCOOHA TIPOTE€Uh CKBO3b CKOJIb YTOJHO y3KHE IIENH, JHIIL Obl pa3Mep OTBEPCTHUS ObLI
0obIIIe, YeM pa3Mep YaCTHII, U3 KOTOPBIX COCTOUT KHUIKOCTb.
IddexTom I:xxoyas - TomcoHa Ha3zpIBaeTCsI U3MEHEHUE TEMIIEPATYPHI ra3a Mpu aauadaTudecKomM
JPOCCETUPOBAaHUU - MEIJIEHHOM IMPOTEKAaHWU raza TMOoJ JCUCTBHEM IOCTOSHHOIO Iepenaaa

Komnpeccop

I'a3 npu BICOKOM
JTaBJICHUU
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JABJICHUN CKBO3b Jpoccelb (MOpPHUCTYIO meperoponky). Janueiii 3(dexr sBisercs omHUM H3
METOJIOB MOJy4YeHUsI HU3KuX Temmeparyp. [louemy 3to npoucxoaut?

JonosHnTteabHast mHGpopmanus (IPUHIMIT ISHCTBUS TEIJIOBOIO Hacoca): 1 I ®HUIKoro gppeoHa —
12 (CF,Cly) momecTtuinn B PE3MHOBBIM IIAPUK M IUIOTHO 3aBsi3aid €ro BepeBKoil. TemmepaTypa
kunennst hpeona — 33°C, mostoMy o ucmapsiercs, nornotis Qa = 133 JIxk Tema U3 OKpyKaromei
cpenbl. Ecnu Teneph mapuk BHECTH B KOMHATY M CXKaTh Iap JI0 MOJIHOW KOH/IEHCAIIWU, COBEPIIHB
paboTy A, TO KOMHATE OH OTJACT KOJIMYECTBO TEIUIOThI Q1 = Q2+ A.

V. Bonpocwi:

1. B d4Yem 1nOpeuMymiecTBO  YIVIEKMCIOTHBIX OTHETYIIWTENEH, 3aIlOJHIEMbIX
JIBYOKHUCBIO yriiepojia?

2. B KakoM COCTOSIHUM HaXOJMWTCS BOJA Ha MOBEPXHOCTU BeHepsl, rae temmeparypa
ok0510 500°C?

3. B mmnmHIape ¢ mOABWKHBIM IMOPIIHEM HAXOJUTCS BOJA M €€ HACBHILICHHBIN Map.
O06beM mapa M30TEpPMUUECKH YMEHBIIWIM B JiBa paza. Kak u kakue mnapaMmeTpbl
napa U3MEHUJIUCH, & KaKue He U3MEHWINCH B 3TOM Mpoiiecce?

[Touemy BOASIHOM ra3 MbI Ha3bIBAEM MAPOM, & KUCIOPOAHBIN — ra3oM?

[Touemy KamHM JJ1s Ouara Hejb3st Opath U3 o3epa’?

B nmnmHzape moa mopirHeM HAaXOAMTCA BOJASTHOW Tap MpU TeMIlepaType 100°C u
nasnenun 50 kxIla. KakuM ctaHeT napieHue mapa B MIIMHAPE, €CIU 00BEM €ro
U30TEPMUYECKH YMEHBIIUTD B 4 pa3a?

Korna oTkpeiBaenib OyTBIIKY KOJIBI, TO MOKa3bIBaeTCs TymaH. [louemy?

0
B xakoM cocTtosHMU HaxoauTcs Bojia npu temmneparype 110°C?

9. [Iloyemy cyxoii Jea HE MOXKET CYIIECTBOBAThH JIJTUTEIIBHOE BpeMsl P KOMHATHOM Temrieparype?

10. B mnHauane mo3ampouuioro BeKa JKUIKUA BO3AyX TMOJydYadd 3a CYET paclIUupeHHus
npenBapuTesbHo cxaToro 70 200 aTM rasa B cHelMalbHBIX MOPIIHEBBIX MamuHax. [louemy
3TO yJIaBaJIOCh?

3aoauu:

1. Cmemamu 1 M° BO3/lyXa C OTHOCUTEIbHOW BiaxHOCThIO 20% u 2 M BO3/lyXa C
oTHOCUTENbHOU BIaXHOCThIO 30%. Ilpu »TOM 00€ mopuuu ObBUIM B3SITHI MPHU
ONMHAKOBBIX TeMIepaTypax. CMech 3aHMMaeT o6beM 3 M°. Ompexenure ee
OTHOCHUTEJIbHYIO BJIA’KHOCTb.

2. JlaBneHne BO34yXa B 3al€pPTOM KOMHATE MPU TEMIIEPATYPE 27°C pasuo 10° ITa.
Bnaxxunocts Bo3myxa npu 3Tom coctaBiisieT 60%. Kakum Oynet maBieHue cyxoro
BO3IyXa M [ABICHHE [1apa NPU IOHIKCHUM Temmeparypbl Ha 5°C? JlaBieHue

HacbleHHoro napa rnpu 27°C pasno 3,56 klla.

3. B ropu3oHTaJbHOM LMJIMHIPUYECKOM COCYJE IOJ MOPIIHEM HAaXOIUTCS HACBIIIEHHBIH Map c
MOJISIpHOM Maccoit u npu TemmnepaTtype T. Macca napa, KOTOpbIi KOHIEHCUPYETCSl TIPU CIKaTUU

nopiHs, paBHa m. Kakas paGora npu 3Tom Obla coBepieHa?

[

. CocraBpre o6OoOmatomyto Tabaumy "l['a3", UCHONB3ys PUCYHKH, UYEPTEXKH U TEKCTOBBIN
MaTepuai.

2. MOoXXHO JIM TEpeBEeCTH HENpepbIBHO (0e3 pe3Koro ckauyka) ra3 B JKUAKOCTH "B 00xox"
KPUTHYECKOU TOUKHU?

3. Kpurnueckas remmneparypa BO/bl paBHa 374,15°C, KpUTHUECKoe naBiaeHue pasHo 22,13 Mlla, a
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ee MIOTHOCTh IPH 3THX ycnoBusx 320 kr/m°. ITpoBepbTe, BBHIIONHSACTCS JIH B KPHTHIECKOM

cocTosiHnM ypaBHeHue Menneneesa — Knanerpona.

Haiitu ckopocTh ucCnapeHus ¢ €IUHULIBI TOBEPXHOCTH BOJIBI B Bakyyme npu temmneparype 20°C.

Onumure KapTUHY Iepexo/ia BOASHOIO raza 4yepe3 KpUTHUYECKYIO TOUKY?

[Touemy HENb351 KUTIATUTH TA30BYIO 3KUTATIKY ?

[Touemy BO3HHMKAET KOHYCOBHAHOE 00JIaKO KOHACHCATa (MapoOBOM KOHYC) BOKpPYT OOBEKTa,

JBUKYIIETOCS Ha OKOJI03BYKOBOH ckopocth (3¢ dext [Tpannrins — [moepra)?

8. Kakue wm3meHeHHMs mpousounum Obl B MHUpe, ecnu Obl mocTosiHHas bonbimana '"BHe3amHO"
yBenuuuiack B 10 paz?

9. Ilpu temneparypax Huxe 2,17 K (= -271°C) xuakuii renuii CTaHOBUTCSI CBEPXTEKYUUM, TO €CTh
CIOCOOHBIM MPOTEKaTh 0€3 TPEeHUs: CKBO3b y3kHe mmenu. CrpaBeyiuB JIM B 9TOM CiIydae 3aKOH
COOOIIAIONTUXCS COCY/IOB?

JonoanurenbHass uHpopmanusa: [lpu TemmepaType CXKWKEHHS TeaUil NpelrcTaBisieT coOoi

XKUAKOCTh IIOTHOCTHIO mopsiaka 200 KI/M>, OYeHb MIPO3PAaYHYIO0 C OYEHb MaJIbIM KO3()PUIIEHTOM

npenomsienus. Korna Ha Hero magaer cBeT, oH kunut. [lpu temneparype 1 K u gaBnenun 25 atm

renuit craHoBuTcs TBepabIM. [Ipu 4 K HeoOxoaumo nasnenue 140 atm.

Bbldydme MbLIbHBLU ny3oblpb U CMOMPUME HA Heco. 6bl MoaIHceme 3aHUMANbCA 6CHO

No ok

JHCU3Hb €20 U3VUEeHUeM, He Nepecmasas U3enieKkams u3 He2o YpPOoKu OU3UKuU.
Kenveun

E Vpox 36/4. g ABJIEHUE IIOBEPXHOCTHOI'O HATAKEHU A

ITouemy Ha Boxe He ocraercs cjena?
L[EJIb YVPOKA: 1103HaKOMUTH y4YalIUXCSl C BaKHEUIIMMH CBOMCTBAMH KHUJIKOCTEM.

JlaThb mpencTaBiIeHHWE O TOBEPXHOCTHOM DSHEPrUM M CHUJIE€ TIOBEPXHOCTHOTO
HATSHKEHUS, METOJIaX U3MEPEHUSI TOBEPXHOCTHOTO HATSKEHHUS.

TUII YPOKA: xoMOMHUPOBaHHBIN.

OBOPYJ[OBAHHUE: cocya ¢ BOJOW, MBUIBHBIM pacTBOP, MPOBOJIOYHBIE PaAMKH,
munamometp ITH, npoexknmonnslit anmapat, auaduibM “CBOKCTBA )KHIAKOCTEN .
1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OOBbscHeHHE
3akperuieHue
3agaHue Ha IOM

Il. Onpoc ¢ynoamenmanvueni: 1. Kputuueckas temmepatypa. 2. Ilomyuenue u

agrwnPE

HCIIOJIb30BaHUE CKUKEHHBIX Ta30B B TEXHUKE.

3aoauu:

1. B mwimHape noxa mnopiiHeM HaxoauTca 10 r BOASHOTO mapa Mpu TeMIlepaType
100°C u naBiennn 40 xITa. Kakast Macca rmapa CKOHIGHCHPYETCS, eclii 00beM mapa
M30TEpPMHUUYECKN YMEHBIIUTH B 5 pa3? Kakoe KOIM4ecTBO TEIUIOTHI ObUIO OTBEAEHO
OT Mapa B MpolLecce coxaTus?

2. B mununape oovemom 10 I[Ms MOJT MOPIIHEM HAXOJWUTCS BJIAKHBIM BO31YyX IpHU
TEMIEpaType 20°C u nasnenmu 133 xIla. OTHOCHTENbHAs BIAKHOCTD BO3/1yXa
70%. Kakum Oyner gaBieHue B HWJIMHAPE, €clii 00bEeM MpU TOH Ke TeMIepaType
yMeHpIuTh B 10 pasz?
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3. B cocyzne HaxoauTes BIaxHbBIN Bo3ayX. [Ipu M30TepMHUYECKOM CKATHH €T0 0ObEM YMEHBIIHIICS
B 5 pa3, a JaBjeHUe YBeIu4Ymwioch B 3 pasa. [Ipu ganbHeiemM n30TepMHUUECKOM CKaTUU B 3 pas3a
JaBJICHHE B UTOTE CTAJIO B 7 pa3 OoJIbllIe MepBOHAYAIBHOT0. Kakylo OTHOCHTEIBHYIO BIaXXHOCTh
uMeI BO31yX J0 Havajia cxatus?

Bonpocui:

1. MoHo /11 pacIuIaBUTh OJIOBO B ropsiuei Boje?

2. B uunuHapuueckoMm cocyje moJi MOpIIHEeM HaXOoJuTcs Boja u ee map. Kak Oyner
MEHSITBCSI Macca BOJbI PU BBIJIBUTAHUM MOPIITHS U3 cocyia?

3. Kamnu BoJbl Ha pacKajJeHHOM IUIUTE YacTO <GKUBYT» JIOJbIINE, YEM Ha MPOCTO
ropsuei mure. [Touemy?

4. MbUIbHBIN MTy3BIPh HA MOPO3€ BHE3AIMHO CIIyBaeTcs U 3axjonbiBaeTcs. [louemy?

5. Tlouemy st XpaHEHHsS CHKUKEHHBIX Ta30B YacTO WCHOJB3YIOT COCY/bI
chepuueckoit popmbl?

6. Ilouemy coxpansieTcs O4YeHb HHU3KOHM Temmeparypa kujakoro Boszayxa (81 K) B
cocyae proapa?

7. Ilpum kpuTHUEeCKOW TeMIiepaType TEIUIoTa MapooOpa3oBaHMs JIFOOOU >KHIKOCTH
paBHa Hymt0. [Touemy?

8. Bcerna nmu Boay B ra3000pa3HOM COCTOSIHUM HA3bIBAIOT MapoM?

9. CoupTr KUNWUT TOpH 78°C, a Boma — npu 100°C. [ToueMy € CHUPTOBBIM
TEPMOMETPOM H3MEPSIOT TEMIIEPATypy KUTIAIIEH BOJbI?

10. Mneit Ha nepeBbsix MHOTAA Hcuye3aeT 0e3 BeTpa u oTTenenu. OObsICHUTE, KaK 3TO
MPOUCXOAUT?

11. MoxHO 71 Yepe3 BEPTUKAIbHYIO TPYyOKy IiauHOM 1 M OTKauaTh HAacOCOM W3
cocyja pTyTh?

12. B 3amasaHOi TpyOke HaxomuTcs Boja. Kak omnpenenuTs, TONBKO JIH
HACBIIIEHHBIN Map BOJBI UJIHU €III€ U BO3AYyX HAXOASTCS Hal BOJOW B TpyOKe?

I1l. ZKnuakocTh — arperaTHoe COCTOSIHHE BelIeCTBA, NMPOMEKYTOYHOE MEKITY

TBEPAbLIM COCTOAHUEM H Fa3006pa3Hl~,IM.

CsoiicTBa AKHUAKOCTH: MaJIO CKUMaeEMma, O6J'IaI[aeT TEKYYCCTbIO U BA3KOCTHIO; IIPUHHUMACT (I)OpMy
coCya, B KOTOPOM HaAXOAUTCA; COXPAHACT O6LCM; O6p213yCT IMOBEPXHOCTD, 06naz[aeT
OHpGI[GJ'ICHHOﬁ IMPOYHOCTBIO Ha Pa3pbiB; MOXKCET HCIPCPLIBHO ICPEXOIHUTH B Ia3; HC COXPaHSCT
q)OpMy >KI/I,I[Ka$I BOJida — 3TO HEYIOPAAOYCHHOC CKOIUICHUC MOJICKYJ, CBA3AHHBIX APYr C APYromM
CIa0BIMH XUMHYECKUMU CBSI3SIMH. Hpouecc HCIIPECPBIBHOT'O pa3pbiBa U BOCCTAHOBJICHUA CBsA3EH C
COCCAHNMHU MOJICKYJIAMU TTO3BOJISIFOT BOAC COXPAHATH TCKYUECTh U U3SMCHSATH (1)OpMy

CBoiicTBa, MPUCYILIHE TOIBKO KUAKOCTAM: TEKY4YECTh (KUIKOCTU CTEKAIOT BHU3 —
Mo-[pyroMy He ObIBaeT), NOBEPXHOCTHOE HATSKEHHE Ha TpaHHUIE pasaerna
AKUJKOCTHU € 000 Apyroil cpenoid. Mbl HE MOKEM HAJIHUTh BOJbI U3 KYBIIWHA WA U3
YyallHUKa, Mbl HE MOXEM HUYEro MpojenaTh C KaKol Obl TO HU OBLIO >KHIKOCTHIO,
YTOOBI HE MPUBECTU B JIEUCTBUE CUJIbI MOBEPXHOCTHOIO HATshKeHUsA. Boaa oOnamaer
TEKYUYeCThIO TOJIBKO B I'PaBUTALIMOHHOM I10JIe, a 0€3 HEro oOHa MPEeBpaIlaeTCs B KaIjau
uiu B my3bipu. [Ipu B30anThIBaHUM, paBHO KaK U NpPU KUIIEHUH, BOJA MY3bIPUTCS U
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oOpasyetrcst mneHa. [Ipy npuOnv>keHMM K KpPUTUYECKOM TeMIlepaType CBOMCTBa
KHUJKOCTH OJIMKe K CBOMCTBAaM rasza, a pu NpUOIMKEHUH K TEMIIEpaType MJIaBICHUS
— K TBepaoMy Teny. CBOMCTBA OTHENBHBIX KMAKOCTEN PACCUUTHIBAKOT C IMOMOLIBIO
obicTpoaeicTByomUX IBM, ogHako eAMHOrO ypaBHEHUS HET.

IloBepxHOCTHBIN cia0il KUAKOCTH. CylIECTBOBAHME NPUIOBEPXHOCTHOIO CJOS
MOJIEKYJl TIOJITBEPKAAECTCS CIEAYIOIUMHU MNpuMepamMu: 1) akKypaTHO MOJIOKEHHOE
ne3Bue OpUTBBI, TOKPBITOE >KUPOBOM TJIEHKOM, JIGKUT HAa BOJAE U HE TOHET; 2)
May4YKU-BOJIOMEPKHU MEPEMENIAOTCS 110 TOBEPXHOCTH BOJIbI; 3) 00pa3oBaHUE MEHBI HA
NOBEPXHOCTH BOJbI (BO3AYX MPUIOJAHMMAET IUIEHKY, HO HeE

®»—— npopeiBaeT e€); 5) CIUIMaHWEe MOKpPBIX BOJOC (OOBSCHAETCS

— & — CTpEeMJICHUEM BOJIbl, OOBOJAKMUBAIOIICH BOJOCHI, MPUOOPECTH

MUHUMAJIbHYIO TOBEPXHOCTH).
Monekyna BOABl — DJJIEKTpUYECKUM JUNOJb. [lOJI0XKUTENBHBIM IIOJIOC OJHOU
MOJIEKYJIBl TPUTATUBACTCA K OTPULIATEIIBHOMY IOJIOCY JAPYrOM, B pe3yjibTaTe Ha
MOBEPXHOCTH BOJIbI TOSIBISIETCS HEKoe Mojobue rieHku. 30piTouHas mnoTeH-
[IMaJIbHAsE YHEPTUs MOJIEKYJ moBepxHocTHOTrO ciosi. [loBepxHocTHas Yneprus (U,)
— H30BITOYHAS MOTEHUHMAJIbHAS JHEPIrUsl BCeX MOJIEKYJ MOBEPXHOCTHOIO CJIOA.

U,=0oS

PaGora 1o HagyBaHWIO MBUTBHOTO MY3bIpS: A=c-AS=0-87-R”.
Bonpoc: Tlouemy MbIIBbHBIA MY3bIph clyBaeTca? KaMeHb CKaThIBaeTCs C

ropbl BHU3, OaTapeiika pa3psKaeTcs, 4ail OCThIBAE€T POBHO U3-3a TOTO, UTO [S8
BCsIKasi CUCTEMa CTPEMUTCSl YMEHBIIHUTh CBOIO dHEpTrui0. UTOOBI Ha KaXKJOM ydacTKe
my3bIpsi 2HEprusi Oblla MUHHMMaJibHa, OH JIOJDKEH OBITh IMOXO0XKHUM Ha Immap, 0e3
BBICTYIIOB WM BMSTUH. 2KHAKOCTH Bceraa CTPeMHTCSI YMEHbIIMTH CBOIO
NMOBEPXHOCTHYK) JHepPrur0 (MpUHIMII MHHUMYMa TOBEPXHOCTEH DHEPIuu).
JlemoHcTpaiuss ¢ paMkamu (pa3pblB M COKpAIllEHHE TMOBEPXHOCTH >KHIKOCTH);
chepudeckas Gopma Kamenb KUAKOCTH (Tpou3BoicTBO npobu). [loyemy HUKTO U
HUKOT/Ia HE BUJEN KyOWUYecKWX Kamenb >kunkoctu? I[loBepXHOCTHOE HATSIKEHHE
MOPOXKIAeT CTAaOMIBLHOCTh. JlelicTBHE 3TOM CHIIBI BEAET K TOMY, 4YTO BEIIECTBO
npuoOpeTaeT IUIaBHBIC, IOXO0KHE HAa CTEHKU MBUIBHOTO TY3bIpS, OYEpTaHWS,

MTOCKOJIbKY JIJISl CO37]aHus TPyOO OUEPUCHHBIX MIOBEPXHOCTEH TpeOyeTCs SHEPTHsl.

Z[O)KI[CBLIC Karuii OBbIBAlOT Pa3HbIX (I)OpM, HO HM OJJHA M3 3TUX (1)OpM HC UMCCT OCTPOKOHCYHBIX
touek. JIroOoit OCTpOKOHe‘{HHI\/’I Kpaﬁ TOTHAC K€ CrJIaaAnuTCsd, INOCKOJIBKY OTACIBbHBIC MOJICKYJIbI
HC MOT'YT ITPOTUBOCTOATH NPUTAKCHUIO CO CTOPOHBIL OCHOBHOM MacChl MOJICKYII.

CBoiicTBO KHUIKOCTH CTPEMUTHCHA YMCHBIIHUTH CBOK0 NMOBEPXHOCTHYIO JHEPIruIo

Ha3bIBACTCH IMOBEPXHOCTHBIM HATHKCHUECM.

B kaoicoou kanne 600v1 ompasicaemcst 6ecb mup.
Anaxcazop

. 1 1
JlaBjieHHe BHYTPH HCKPUBJICHHON IOBEPXHOCTH: AP = a(— + —j (Jlammac) — Ap
non
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=46/r - U30BITOYHOE JAABICHUE BHYTPU MBUIBHOTO MY3bIPS.
Pactsxenue pamku (yBelIMYEHUE MIIOMAAU TOBEPXHOCTH MBUIBHOM TJIEHKH).

E £ A=2F,a=4U,=02al;F, =0l
n 4_ — o
= < |e—— Cuwia noBepxXHOCTHOro HaTskeHusi (F,) — CBOHCTBO
d KMIKOCTH OKa3bIBAaTh BJIMSIHME HA TPAHULY pa3jaeia

¢ JAPYro#l KUAKOCTHIO MM TBEPABIM TEJOM IPU CONPUKOCHOBEHUHM C HHMH,
usMepsieMoe IpousBeeHHeM KoOI(p(pHuUMEeHTa NOBEPXHOCTHOI0 HATIKEHUA
JKUAKOCTH HA JUIMHY IPAHUILBI pa3jeJia.

«ITacmopT CHJIBI IOBEPXHOCTHOI'0 HATHKEHUS

e Ilpupoaa (3;1eKTpOMarHuTHas);

e Moayas (F, = 6°0);

e Touka NMPUIOKEHUSA (TO‘-lKa NMPUIIOKEHUS panﬂonel‘/iCTBymmeifl BCEX CUJI MOBEPXHOCTHOI'O
HATSIJKEHUs], el CTBYIOIIMX HA JTaHHBI YYAaCTOK rPaAHULIBI pa3jiesia);

e HanpagiieHue (110 KacaTeJbHOI K MOBEPXHOCTH KUAKOCTH U NEPINEHAUKYISPHO I'PaHUIE
pasaena).

Ennnuna xodddunmneHTa noBepXHoCTHOro HaTsikeHusi: [¢] = [H/Mm]. M3mepenue

MOBEPXHOCTHOTO HATSKCHHS: METOJI Karellb, METOJl OTPhIBAa PAMKHU OT IMOBEPXHOCTHU
KUJIKOCTU. JIEMOHCTpaIs ¢ OTPHIBOM CKOOBI OT MOBEPXHOCTH BOJABI U HM3MEPEHUE
MOBEPXHOCTHOI'O HATSKEHUsSI BOJBI. 3aBUCHUMOCTb KOX(h(UIIMEHTa MOBEPXHOCTHOTO
HATSHKEHUS OT TeMIIepaTyphl KUIKOCTH.

Bonpoc: Ecnu xoner ropsiueil MpOBOJOKHA OIMYCTHUTh B BOJAY, Ha IOBEPXHOCTU
KOTOpPO# IUTABAIOT JIETKWE YaCTULBI (HAMPUMEp, JIUKOMOJUEM), TO OHHU OBICTPO

"yoeraroT" oT mpoBosioku. [Touemy?

JonoanuteabHas nHpopmanusa: Peopusnka — n3ydaer M3MEHEHHE TEKY4ECTH MATEPHUAIOB IO

BO3JICHICTBUEM (U3MYECKUX TOJeH (IMoJand TOK Ha MarHUTHYKO KAaTYIIKy — MPOXOJsIas 4epe3

KJIaITaH XHUIKOCTh 3aTBep/ielia OyKBAIBHO 32 MUJUTUCEKYH/IbI, a €CJIA CHSUIH HalPsHKEHHE — TEYCHUE

TaKke OBICTPO BO30OHOBHUIIOCH).

JonoanuteabHas wuHpopMmanus: B kauecTBe JKUAKOCTH ISl MBUIBHBIX MY3bIpEH MOXKHO

WCIIOJIb30BaTh BOJHO-TIMIIEPHHOBO-MBUIBHBIA pacTBOp (B mpomopousax 79:20:1), 3amepsaroriuit

npu Temreparype —6,5 rpagycos Llenbcust.

IV. 3a0auu:

1. Kakyro paboTy Hajgo COBEpIINTH, YTOOBI HAAYTh MBUIBHBIA ITY3BIPh paguycom 4
cMm?

2. KakoBo maBieHHe B IMy3bIpbKax BO3JyXa, 00pa3yloOMIUXCs B BOJC Ha IryOuHE 3,5
M? JlnameTtp my3eipbkoB 3,66 MkM. ATMocheproe naBinenne 101 kI]a.

3. Kak Benuko ycuime, HEOOX0UMOE ISl OTPhIBAa METATMYSCKOM CKOOBI Maccoi 1 r

OT noBepxHocTH BoJbI? JlinHa ckoObl 40 cM.

4. Jlng u3MepeHus: MOBEPXHOCTHOTO HATSHKEHUS BOJBI ObLlIa MCMOIB30BaHA MHUIMETKA ¢ TUAMETPOM
BBIXOJIHOTO OTBepcTHs 2 MM. Macca 40 karnens okazaiiack paBHoi 1,9 r. Kakum no 3Tum gaHHbIM
0Ka3aJI0Ch MOBEPXHOCTHOE HATSAKEHUE BObI?

Bonpocwi:
1. Tlouemy nBe Karuik PTYTH, MPUBEICHHBIE B CONPUKOCHOBEHHE, CIMBAIOTCS B

oany?
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10.
11.

YeM MOKHO OOBSICHUTH TEKYUECTh KUJIKOCTEN U Ta30B?

MOXHO 7¥ C MOMOILIBI HINPHULIA CPAaBHUTh KO3()PUIMEHTHI MOBEPXHOCTHOTO
HATSKEHUS )KUJKOCTEN?

B crakaH ¢ ropsunMMm yaeM OKYHYJIM KyCOK caxapa, IPH 3TOM pPACTBOPSIOIIAS
caxap BoJia He o0xwuraeT pyku. [Touemy?

B xakoM HampaBiIeHUN JEUCTBYET CHJIA IIOBEPXHOCTHOIO HATSHKEHUSA?

[louemy cnaOblii BeTep NOJHUMAET TY4H MECKa B MYCThIHE, a CUJIbHEHIINI yparaHn
Ha MOPE B3bIMAET rOpa3/io MEHBIIIE BOJSIHBIX OpbI3T?

IToTok BO3ayXa W3 COJIOMMHKH JUJIsi KOKTEWJIsA, HANPABICHHBIN Ha MOBEPXHOCTh
BOJIbI, CO3/1aeT B Hel yriyosienue. Kak 3To 00bsACHUTH?

ITouemy BOJa U3 KPYKKU BBUIMBAETCS HEMPEPBIBHBIM IMOTOKOM, a U3 CTEKISTHHOU
OYTBUIKH MPEPHIBUCTON cTpyeit (OynbkaeT)?

MpbUIbHBIM Ty3bIpb JIONHYJ. Mcuedna nm 3HeEprus, 3aTpayeHHas Ha BblAyBaHUE
y3bIps?

[Touemy u3 nepeBepHyTON OaHKU M€[l BHITEKAET C TPYAOM?

[louemy kamiau BOABL, KOTOPBIE PA3JIETAlOTCA MPU MaJAC€HUUM MACCHUBHBIX TEl B
BOAY, MpUoOpeTaroT cheprueckyro Gopmy?

V. JlomaliHue TBOPYECKHUE 32/1a4M:

1.

[Touemy cTanpHast UTOJIKA HE TOHET HA MOBEPXHOCTH BOJbI, & AKEJIE3HbIN JIOM TOHET?

Bonomepka mpoBanmuBaeTcsl 10 T€X MOp, MOKA yBEJIWYEHHE IMMOBEPXHOCTHOW HHEPrHUH BOJBI HE
CpaBHSIETCS C YMEHbIIIEHUEM MOTEHI[UAIBHON 3HEPTUH HACEKOMOTO.

2.

© N

10.

11.

12.

13.

14.

[Ton Bo3dciicTBMEM BeTpa HA MOBEPXHOCTH OKEAHOB, MOpeH M 03ep oOpasyercst psOb, U 3Ta
psibb TmpencTaBisieT coO0Oil BOJIHBI, B KOTODPBIX JIEHCTBYIOIIAs BBEPX CHJIAa BHYTPEHHETO
JIABJICHUS BOJIbI YPAaBHOBEIIMBAETCS JEHCTBYIOUIEH BHU3 CHJIONH MOBEPXHOCTHOTO HATSHKCHMSL.
Tak mu 310?

Ecnu sHepruyHo BCTPSIXHYTH OYTBUIOUKY C KETUYIIOM U IPUBECTH €r0 B JIBWKEHHE, Kak
OH HaYMHAeT BECTU ceOs KakK >KUJIKOCTh U CBOOOHO BhITEKaeT U3 Oyrbutouku. [louemy?

Kak 0OBSICHUTB, YTO SKOPh MAacCOW 5 TOHH HAJCKHO YAEp)KHMBaeT Kopadib maccoit 10 Teicsu
TOHH?

MoskeT 1 cyliecTBOBaTh chepuueckas Karisi BOJAbI, KOTOpas ucnapsaach Obl 6€3 MOTJIONICHUS
Terula UM OTEPU BHYTPEHHEHN SHEPTHHU, a TOJIBKO 32 CUET MOBEPXHOCTHOTO HATSHKEHUS?
[TokamaiiTe creapuH ¢ ToOpsliei CBeYM B Ta3 C XOJOAHOM Boaoil. OOBSCHUTE pE3yNbTaThI
BaIlIETo OMbITa U pa3paboTaiiTe TEXHOJIOTHIO MPOU3BOJICTBA APOOH.

OneHnTe MakKCUMAaIIbHBIN pa3Mep Karelb BOJAbI, KOTOPbIE MOTYT BUCETh Ha MOTOJIKE.

OneHuTte cuily HOBEPXHOCTHOTO HATSXKEHUS, YASPKUBAIOIIYIO BOJOMEPKY Ha IJIaBYy.
Hcnonb3ys (hnakoH U3-TOJ 0JIEKOJIOHA U TIOJKPAIIEHHYIO BOY, TOMPOOYHTE BBISICHUTD, KAKOBA
(hopMa MOBEPXHOCTH KUIKOCTH B CBOOOJIHO MAJAIOIIEM COCYIIE.

[Touemy ToHKast CTpysl BoJa, BhITEKaroIlas U3 KpaHa, pazpyuaercs Ha kamu? Mccnenyite 3ToT
3¢ deKT U 00BICHUTE €ro.

OnycTUB Kario YepHUI Ha MOBEPXHOCTh BOJIBI B TPEXJIUTPOBON OaHKE, OMUIITUTE U OOBICHUTE
ee nBwkenue. Kak 3aBucsat Habmogaembie 3G (GEKTH OT pa3Mepa Kariu?

Korpga pasnuBaioT ropsuyro BOJYy IO YalllkaMm, B KOTOPBIX YK€ €CTh 4aillHas 3aBapka, TO
HEKOTOPBIE YaUHKH TMOMAJAI0T U3 YalKK B YaliHUK. [louemy?

B nBe oanHakoBBIC MUIMETKA HAOMPAIOT OJMHAKOBOE KOJIMYECTBO BOJBI: B OJIHY XOJIOAHYIO, B
Ipyryto — ropsayro. M3 kakoil MUMeTKH MPH UX OMOPOKHEHUH yaJeT 00JIbIe Kaneib?
[Touemy MBUTBHAS TIJIEHKA B KOHUYECKON TPYyOKe «OSXKHUT» K €€ Y3KOMY KOHITY?
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15. Ecnu oTOMTH KycOYeK CTEKJIa OT KPOMKH CTaKaHa, TO 3THM CTaKaHOM MOJb30BaThCs OMACHO
(MoxHO mope3aTh ryObl). B 3TOM ciiydae MecTO cKoJia HarpeBarOT Ta30BOM TOPENKON 0
pa3Mardenus crexiaa. Uto npu 3ToM IpOUCXOAUT U IOUEMY?

16. ITpaBna Jix, 4TO MOBEPXHOCTHBIN CJIOK BOJBI ITOA00CH YIIPYroi repernoHke?

17. Tlouemy Oenbe TIAAAT TOPSYUM YTIOTOM? 3aueM MPH IIIAKEHUU TKaHb YBIAXKHSIIOT?

A6ML;€HHCZ ObLI U qu/ISMKOM, u epaviom, nOImMomy cuida, Komopasd sacmaeiisiild
NOOHUMAMbCA KpO6b 6 MOHKKOM Kanuuisipe, Kasaiacob emy llpeB’@bl'-lalZHO BAIICHOIL.

A. Canam
E)OK 37/5. ABJIEHUSA CMAYUBAHUSA U KAITWIJIAPHOCTH
IMouemy KMCTH yaepKUBaeT KPacKy?
LEJIb YPOKA: 1103HaKOMUTh YYEHUKOB C SBJICHUSIMU CMAUYUBAHUS U KaUJUISIPHOC-

Td. HayuuTs yyanmxcst u3MepsiTh HOBEPXHOCTHOE HATSXKEHUE KUAKOCTH C IIOMOIIIBIO
Kanuuisipa.

TUII YPOKA: xoMOMHUPOBAHHBI.

OBOPY/[OBAHUE: npoeknuonHsbli anmapat @OC-67 ¢ npuHaIeKHOCTIMUA, HAOOP
KalWUIIpOB, BOJIHOBAas BaHHA, OCBETUTENb JJII TEHEBOIO MPOCLHUPOBAHUSA, AETCKAS
NPUCHITIKA, MBLIO, 3¢up, nuaduibem "CBolcTBa KUIKOCTER".
1IJIAH YPOKA:

Y ¢

BcerynurensHas 4acth — M= == |=
Onpoc = = =k
OO0bscHenue == — ==
3akperieHue A £ I R
3agagme gagom8@ =~ o T

Il. Onpoc ¢ynoamenmanvnoui: 1. IloBepxHoctHas sHeprus. 2. Cuia moBepx-
HOCTHOTO HaTsDKEHHS. 3. MeToapl M3MEpPEHHS MOBEPXHOCTHOTO HATSIKEHUSI.

agrwnE

3aoauu:

1. ITanouka nnuHOM 4 ¢cM M Maccod 1 r MOKOUTCS Ha MOBEPXHOCTH BOjbl. [lo ogHy
CTOPOHY OT HEE€ HAJIWIA MbUIbHBIM pacTBOp. C KakuM YCKOPEHHUEM HAYHET
JIBUTaThCA Hajouka?

2. IlpoBonoyHass pamMkKa C TOABMKHOM MepeknaauHou mnuHoi 8,0 cM 3aTsHyTa
MBUTbHOH MEHKON. Kakyio paboTy MpOTHB CHIJI MTOBEPXHOCTHOTO HATSKEHUS HAO
COBEpPIINTh, YTOOBI pPacTAHYTh IIEHKY Ha 2,0 cMm? IloBepXHOCTHOE HATSKEHUE
IUIEHKU © = 4,O~10'2 H/m.

3. M3 mnoxo 3akpbeITOrO KpaHa kamaeT Boja. OnpenenuTs Maccy BbITEKIIEH 3a 24 4
BOJIBI, €CJIM BPEMsI MEXIY OTphIBaMU OivbkaWmmx kamenb 1 c. Jlmametp mieiiku
Kaluii B MOMEHT €€ OTpbIBa CUMTATh PaBHbIM AuUaMeTpy TpyObl kpana 10 mMm.

[ToBepxHOCTHOE HATSKEHHE BOIBI 72,7 MH/M.

4. Bo3aymHbIM My3BIpeK paguycoM I = 510° MM HaxomuWTCs B BOJE Ha rnyoune h = 1 m.
Omnpenennure IIOTHOCTh BO3JyXa B Iy3bIPbKE, €CIM IUIOTHOCTH BO3[4yXa IPH HOPMaJIbHOM
JaBJIeHUH po = 1,29 kr/m°. JlaBiennem MapoB BOJIbI IpeHEOPEYb.

Bonpocwi:
1. Ilpu 3emieTpsACEeHWH TPOUCXOAUT Pa3KWKCHUE TOYBBI, U OHA MPHUOOpEeTaeT

cBoucTBa xuakoctu. Kakne?
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2. lIlouemy mnepenBurasch Mo 3pI0y4MM I€CKaM, PEKOMEHIYeTCs BECTH ce0sl Kak
MO>KHO OCTOPO’KHEE U HE COBEPILATh PE3KUX JBUKEHUM.

3. Kyna neBaetcs MblIbHAS MJICHKA, KOTJa OHA pa3phiBaeTCs?

4. XonogHble WM TOpSYME Kalluld, Kamaroulue M3 KpaHa camoBapa, HMEIOT
6ompiryto maccy? [louemy BooO1Ie Bo/1a JE€PKUTCSA HA KOHYMKE TPYOKH?

5. MoxHO ObUIO OBl SKOHOMUTH MWJLIMApAbl pyOJedl B TOJ Ha YMNAaKOBOYHBIX
Marepuaiiax, eciii Obl BCIO YIAKOBKY U ISl TIEPEBO30K, U B MarazuHax Jejiajiu
mapooOpa3Hoit. [ToueMy MOXKHO OBLIO COKOHOMUTD U MTOYEMY 3TOTO HE JeNatT?

6. Ecnu cninuky nnuHO#M 4 M MOJIOKUTH Ha TTOBEPXHOCTh BOJBI U KalHYTh C OJHOU
CTOPOHBI MBUIBHOTO PacTBOpa, TO CIUYKa NpujeT B aAmxkeHue. [louemy? Kakas
cuia Ha Hee Oyner aeiictBoBaTh? OUEHUTE YCKOPEHHE CIUYKA B HayalbHBIN
MOMEHT BPEMEHH.

-y

pm—

g 8
7. Tlouemy majneHbKUE KaneiabKd PTYTH UMEIOT (HopMy MOUTH $
% ® 3
$ys ¢

COBEPIICHHO MPAaBUIBHBIX IIAPUKOB?

8. Kakwue 3akoHbI onpenenstoT GopMy Kamneiab U My3bIpbKOB?

9. B navase Hamiero BeKa CYJIOCTPOUTENIM CTOJIKHYJIUCHh CO CICAYIOIIUM 3aT-
pyIHEHUEM: TpeOHbIe BHUHTBHI KOpabJiel MPUXOIWUIN B HETOJHOCTb, MpopaboTaB
BCET0 HECKOJBKO yacoB. [Touemy?

10.Ha Toprieny "IllkBan", aBuxyImyrocs moJa BOJoM co ckopocThio Oosee 100 m/c,
BOJIa TIOYTH HE OKa3bIBaeT compoTuBieHUs. [louemy?

11.Tlouemy poCT J€ASTHOTO MOKPOBA MPOUCXOIUT HA MMOBEPXHOCTHU BOJIBI?

12. Ilpu mageHNM KaKoro-Iub0 MpeaMeTa Ha BOJHYIO TTOBEPXHOCTh CO CKOPOCThIo Oostee 200 km/4,

BOJIa HE YCIIEBACT MPOSIBUTH CBOM TEKy4He CBOWCTBA M BeAET ceOs Kak TBepoe Teiio. [louemy?
JonoanuteabHas uHpopmamus: [Ipu yBelIWYeHMHM CKOPOCTH KaBUTAIMOHHBIC ITY3bIPHKU
paspacraroTcs B Tak Ha3biBaeMble KaBepHHI. [loaua ra3a B 3TH 00JIACTH PUBOJUT K YBEITUYCHUIO
KaBEepH, pa3Mepbl KOTOPBIX 3aBUCAT OT pacxoja IojaBaeMoro rasza. Ecium Kkakoe-To Telo
VKJIaJIbIBACTCSI B pa3Mepbl KaBEPHBI, TO THAPOJMHAMUYESCKOE CONIPOTUBIICHHE OTIPEIEISICTCS TOIBKO
COIPOTHUBJICHUEM T'OJIOBHOHM YacTH, a pa3Mepsl, Macca U (opMa Tesia He UrparT poiu. KpeBerku
OTITYTUBAIOT HEIIPOIICHBIX TOCTEH KAaBUTAIIMOHHBIMU ITY3BIPSIMH.

I1l. IloBepxHOCTHOEe HATSIZKEHHME KUAKOCTH M €ro 3aBHUCUMOCTb OT CpE€Ibl, C
KOTOPOW JNlaHHas KUJAKOCTh TpaHWYMT. JIeMOHCTpalusi COKpalleHHus CBOOOTHOM
MOBEPXHOCTH KUJKOCTH (YMEHBIICHHE MOBEPXHOCTHOTO HATSKEHUS BOABI MBLIOM
win 3gupom). Kars macia Ha MOBEPXHOCTH BOJBL. Y CIIOBUE PAaBHOBECHS KATLIH.

F, > F,cose + F,,C0S# - cMauuBaHueE
F)Kl'
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Uto ynepxuBaeT JYKHIy Ha CTOJIE OT JallbHeHmero pacrekanuda? CMauyuBaHue u

(v (vd B A

He CMayuBaHue. Are3usi — CBOMCTBO MOBEPXHOCTEU PES TN

ec e. Aares CBOMCTBO IIOBEPXHOCTE o /’“1:§°
IBYX Pa3sHOPOAHBIX Te€JI NPOTUBOACUCTBOBATH WX ! N v Foe

“acr

Hecmaunsanne Camaunsanmie

pasnenennto. Kams kxuakocTy Ha nmoBepxHOCTH TBepaoro tena. Kpaesoit yroa. B
CIydyae CMAauMBaHMS MOBEPXHOCTEU BOJIOM, €CJIM KpaeBOM yroja MeHsblue 90 rpaaycos,
TO TTOBEPXHOCTh HA3bIBAIOT THAPODUIBHOM, €Ciik 00JIbIIe - THAPODHOOHOI.

Kunkocte B Kanuuisipe. Bolnmykiablii 1 BOTHYThIIE MeHMcK. BbiBoa dopmynbl ams
OTpeJIeNIeHHs] BBICOTHI MOAbEMA (ONYCKAHUS ) KUIKOCTH B KalTUJUISIPE.

26 20
po——+pgh=p, > h= E 3aBUCUMOCTh BBICOTHI TOABEMa (OMYyCKaHMUS)
r 7

KUIAKOCTU B KAITUIUIAPC OT poda KUAKOCTHU U paanycCa Kaluirsapa.

JleMoHcTpaIus ¢ COOOIAIONMMU KaWUIIPHBIME TPYOKaMu pa3HOTo pajauyca.

JonoaHuTteabHast undopmamus: ['uapohoOHOCT - 3TO CBOKNCTBO MaTepualia, KOTOPOe MO3BOJISET
€My OTTaJIKHUBaTh BOJYy. ECIIM OBEpXHOCTH WM MaTepuall ruapodoOHbIH, Boa 00Opa3yeT Karumm 1
CKaThIBaeTCS C TIOBEPXHOCTH, HE BIHUTHIBAsCH B Hee. Ha moBepxHOCTH THIPO(HOOHOTO Marepuaia
OOBIYHO  TMPHUCYTCTBYIOT  HU3KOJUCIEPCHBIC CWJIBI  MPUTSHKCHHS WM OTTAJIKHBAIOIIHC
B3aMMOJICHCTBUS, KOTOPBIE HE O0O0pa3yloT BOJOPOJTHBIX CBSI3€H C MOJIGKYJIAMH  BOJIBL
I'apodoOHOCTS HAXOAWT MUPOKOE MPUMEHEHHUE B PA3IUYHBIX OOJIACTSIX, BKIIFOYAS TEKCTHILHYIO
MIPOMBIIIJICHHOCTh  (JIUIT  CO3JaHMS BOJOOTTAIKHBAIONINX MAaTEPHAJIOB), CTPOUTENBCTBO (st
TUAPOU3OJISIINAN ), aBTOMOOUIIEHYIO TIPOMBIITUICHHOCTD (TSI 3aIIUTHl OT KOPPO3UHU) U IPYyTHE.
JlonmosnuTteabHasi nHpopMmanus: AMbudrIbHEIC BemecTBa (MBLIO, IIAMITYHb, HEKOTOPBIE OCITKH )
00pa3yroT Ha TOBEPXHOCTH TOHKHH CJIOH, B KOTOPOM THAPOGUILHBIE yI4aCTKA OOpalieHbl K BOJIE, a
ruipopoOHbIE — K BO3AYyXy. B HTOTe CT€HKAa MBUIHHOTO IY3BIPS BBITVIAIUT MPUMEPHO TakK, Kak
MokazaHo Ha pucyHke. [lo mepe pacTsskeHMst B PSAbl "'4acTOKOJIOB" BCTaBIAIOTCA BCE HOBBIE
MOJIEKYJIbl MblJIa M3 pe3epBa, HO KakK TOJbKO OH OyleT McuepriaH, IUIeHKa pBeTcs. Takue Oenku
MOKPBIBAIOT MOBEPXHOCTh AlbBEOJ HALIUX JIETKUX, MPEMATCTBYS HX

CHaJIaHuIO, U 3alIUILNAI0T BOAY B OpraHu3Me OT ObICTPOro HCIIapeHHUsL.

Bonpoc: Tlouemy kars Macia «B3pbIBaeTCS» MOJ IEUCTBUEM KaIlIH 2 &'g"'
cnupta? Ha rpanuie c¢ Bo3ayxoM OoJibllieé BCETO IOBEPXHOCTHOE

HaTSKeHHE Y MeTasuioB (y pacijiaBieHHoro 3050Ta oHo 1,1 H/m). M oo
JdonmoauutenbHass uHpopmauust  (raoxkoMerp):  Kpoxornas

Karejabka KPOBH, OIYIICHHAas Ha TECTOBYIO IIOJIOCKY, Onarofaps KamwuUIIpHOMY JEHCTBUIO
MTHOBEHHO BIIUTHIBaeTcs B abcopOupyromuii marepuan. KpoiieuHble MOpbl TECTOBOW MOJOCKH
3amojHeHbl (EPMEHTOM TIIIOKO300KCHIa3bl. BceTymas B peakluio ¢ caxapoMm, COJepKalluMcs
B KPOBH, OH F€HEpUPYET OJEKTPUUYECKUH  CHUTHAN, M3MEPAEMbId  C MOMOMIIBIO  PYYHOTO
YCTPOMCTBA, U HA 3KpaHEe 0TOOpakaeTcs TOUHBIHM MPOLIEHT COJEPKAHUS caxapa B KPOBU.
JonoaHuTteabHast uHGopmanus. BeacriBaromuii HACOC MOKET MOJIHATH BOJY B TPYOKE Ha BBICOTY
yyTh Oosiee 10 M, mMpu STOM camMoOe BBICOKOE pPACTEHHE U3 CYIIECTBYIOUIUX HA CETOIHSIIHUN
neHb umeet BeicoTy 112,7 m! Kak e aepeBbsiM ynaeTcs oOMaHyTh 3aKOHbBI (U3UKU? YBEITUYNUTh
BBICOTY TOJHATHS BOJbI MOTJM OBl MOMOYb YMEHBIIEHHE IUIOTHOCTH U BS3KOCTH KHUAKOCTH,
KOTOPYIO HAaJ0 TOJHSATh, YMEHbBIICHHWE AMaMeTpa Kamwuisipa U YBEIWYEHHE IMOBEPXHOCTHOTO
HaTsokeHus. (DakTHuecku Modydaercs, YTO YCThHUIA, HCHapsis BOJY, CO3JAIOT CBOEOOpa3HBIN
BaKyyMHBIH HAcocC, a BOJa, MYTELIECTBYS IO CHUMILIACTY, BeAET ceds Kak OJHa OYEHb JUTHHHAS
Mosekyna. [Touemy Tak moxydaercs?

V. 3a0auu:
1. B kanuwmisipoit TpyOke paguycom 0,5 MM KuUJIKOCTh nofHsnack Ha 11 mm. Haittu
IJIOTHOCTh IAHHOM JKUJIKOCTH, €CJIM €€ OBepXHOCTHOE HaTskeHue 0,022 H/wm.
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2. Haiitu maccy BOJbI, MOJHSBIICHCS B KaWJUIIpHOU TpyOke nuamerpom 0,5 MM.

3. Onenure, CKOJIBKO BOABI MOKHO YHECTH B pemrere. [lmomans pemera u €ero s4eiku

2 2 .
paBHbl cooTBeTCcTBEHHO 0,1 M1 1 Mm". Pemero Bogoil He cmaunBaeTcs. TkaHb U3
TAKOro MarTepuana?

4. Kanwuisipayto TpyOky pamuycom r = 10 MkMm u gmuHO# | = 20 cM, 3amassHHYIO ¢ OJTHOT'O KOHIIA,
OIMIYCKAKT OTKPBITBIM KOHIOM B COCyad C BOﬂOﬁ. HOBerHOCTB KUAKOCTU TOPU30OHTAJIbHAL.
Onpenenute BbicOTy H, Ha KOTOpylO MOJHMUMETCS Boga B TpyOke. CMauumBaHHE IOJHOE.
Armocheproe masinenue po = 10° [1a, TeMmeparypa MOCTOSHHasL.

Bonpocwi:

1. Tlodemy pyuka TOmopa HE BBICKAJIb3bIBAET U3 PYK, €CJIU OHU BIAXKHbIE?

2. TloueMy 13 MOKpOTo TecKa MOXKHO CIICTIUTh (PUTYPKY, a U3 CyXOro HET?

3. Xecth mocne crnenuaabHOM 00pabOTKM OMYCKAIOT B PaCIUIaBICHHBIA METaUT U

OBICTPO BEIHUMAIOT (JIy’)K€HUE U OLIMHKOBaHMe). [louemy 310 ynaercs?

4. TloyeMy KOCMOHABThI HE MOTYT ILJIAKaTh TaK, KAK Mbl Ha 3eMJie?

5. ITloyeMy Tak TpyIHO pa3feiauTh JBa CTEKISHHBIX JIUCTA, CMOYEHHBIX BOJIOW?

6. IloyeMy cTOT C€Ha OCTAETCA BHYTPHU CYXUM MPHU J0K]E?

7. Kyna 6yner nepemeniaTbes BoJia B TOPU30HTAILHOM KalWIISIPE MPU €r0 HarpeBe

C OHOM CTOPOHBI?

HMMeHHO Tak MoTeeT YeJI0BeK - BBEIACIICHUA ITPOXO AT YEPE3 KOKY 6J1ar0/:[ap${ KarnmuJjisipaM.

8.
9.

10.
11.

12.
13.
14.
15.

16.

17.

18.

19.

20.
21.

[Touemy numia npuIMNaeT KO AHY CKOBOPOJOK M IPUTOpaeT?

Mexnay nBymsi ctoibaMu HaTsiHyTa BepeBka. Kak m3aMeHUTCs mporud BepeBKH,
€CJIM OHAa HAMOKHET OT JOXK/Is?

[Touemy ucnapeHue 1o KpasiM JIy>KULbl Ha CTOJIE UHTEHCUBHEE, YEM B CEpEIUHE?
Cioii Macna (HampuMep, OJIMBKOBOI'0) Ha BOJE MOXKET Ja)Ke MPU CUIIBHOM BETpE
YMEHBIIUTH WK BOOOIIE TOTacuTh BOHBL. [louemy?

@yHIAMEHT 3/1aHUS OTAEIIAIOT OT KIaJAKU JTUCTOM Touist. J[Jig uero 3to nenaror?
[Toyemy moaHsTHE BOJIBI B KAIWJUISIPaX HE 3aBUCUT OT JaBJICHUS BO3ayXa?
[Touemy nouBa, 3amaykaBiIas OJEKIY, JIEr4e CMbIBAIOTCS BOAOM, YeM KUp?
N3BecTHO, 4TO B XOJOJHYIO MOTOAY AJISI PACTONKH BMECTO JAPOB HUCIIOIB3YIOT
OOBIKHOBEHHBIE KpacHbIe KUPIWYHM, BEIMOUYCHHBIE B OeH3mHe. Ha yem ocHoBaH
3TOT crocod oborpesa?

[Touemy y 1UIOBII@ TIOJ BOJOM BOJOCHI CBOOOJHO pa3BEBAIOTCA, W Cpa3y
CIIMMIAIOTCS, KaK TOJBKO MJIOBEL] BBIXOJUT U3 BOABI? Tak U y KUCTOUKHU /il PUCOBaHHs1!
[Touemy BosIei1OOIbHAS CETKA CUIIBHO HATSTHUBAETCS MOCTE JOXKISI?

[Touemy Boga Mmokpas?

[Touemy Macmo HepacTBopuMO B Bojie? He mpoTuBOpeduT au 3TOT PakT, BTOPOMY
3aKOHY TE€PMOJIMHAMHUKH?

[Touemy B BOAE TPYAHO XJIONATH B JIAJIOMIN?

[Touemy Karuisg Ha JIMCTE pacTeHUs OBICTPO MCUE3AET, €CIU MPUKOCHYTHCS K HEMl
CIIUYKOM, OJIMH KOHEIl KOTOPOil 0OMakHYJIM B KaKoe-TM0O0 MorolIee CpeacTBo?
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22. TloueMy ynuTKa HE MMaNaeT, MMOA3asl O MOTONIKY?
23. TloueMy W3 4HCTOM BOJIBI HEIB3SI BBIAYTH ITY3bIPh B BO3IyXeE?

24. Tlouemy AMCTBI OyMaru, CMOYEHHbIE BOJIOM, CIAUMAOTCS?

Ecnu Bosa mpoHHUKAET B MOBEPXHOCTH OOBEKTA (CMAYMBAET €r0), TO 3Ta OBEPXHOCTh HCIIBITHIBACT

"mpUTsDKEHHE" €O CTOPOHBI BOJBI M aBTOMAaTHMYECKHM HauyuHaeT 'mpuiunars' K Hed. Ha

IIOBEPXHOCTH CMOYEHHOIO0 OOBEKTa BCerja €cTb CJIOM HENOJABMKHOW JKMJIKOCTH, U 3TO

CTIOCOOCTBYET BA3KOMY CONPOTHBIICHHIO, IOCKOJIBKY CIOU YKMIKOCTU CKOJIB3AT JAPYT MUMO Jpyra.

[ToaToMy pbIOaKu paHbllle NOKPHIBAIM JIEPEBSIHHBIE JIOJKU COCTaBaMM, IOXOKMMHU Ha T'YCUHBIN

xup. [ImeiTe Ha THAPO(POOHON HOAKE serde. ITOT ke APQPEKT HUCIONB3YeTCS IS CHUKCHUS

pacxo/ia TOIUIMBA, HEOOXOJAMMOIO OKEAHCKUM TIpPY30BBIM CyAaM, WM, MO OLIEHKaM, HPUBOJUT K

skoHOMKM ToILMBa 10 10%.

25. Kakue IMPUYINHBI O6YCJ'IOBJII/IB3IOT HpeHCHBHBIﬁ pasMep u q)OpMy Karm?

V. KoHcmnexkr.

TBopyeckue 1oMalIHKeE 3a1a49H:

1. OueHure, KaKUM JOJDKHO OBITH YCKOPEHHE CBOOOJHOTO Ma/IeHUsl Ha IUIaHETe, YTOObl YEIOBEK
MOT XOJIUTh Ha HEH MO BOJIE ¢ HE CMAUYMBAIOIIMMUCS BOJIOM MOJOIIBAMHU.

2. Tlouyemy HEBO3MOXHO YTO-TO HAIKCATh HA BOJIE?

3. Ecnm omycTuTh B BOIY M30THYTYIO KalWUIAPHYIO TPYOKY ((DUTHIIB), TO BOAA, TIOJHUMASCH IO
TpyOKe, Kazajoch Obl, CHOBa MOXET BO3BpalllaThCsl B COCYJl C BOJOM, MOMYTHO COBEpIIas
noJie3Hyro padoTy. Bo3amosxxHo su 310?

4. Ecnu monoXuth B BOJAY KyCOK MeJla, TO M3 HEro HAaYMHAIOT BBIXOJUTH IMYy3bIPHKU BO3/yXa.
ITouemy?

5. Kak cnmenarte Tak, yToOBI Yail HE CTEKa] IO HAPYKHOW CTEHKE HOCHKA 3aBapOYHOT0 YalHUKA
U HE TIPOJIMBAJICI Ha CTOJ?

6. Uro xe Oyner, ecau CMBITh JKHUP C JAalOK BOJOMEPKH MOBEPXHOCTHO-AKTUBHBIM BEIIECTBOM,
HapUMeEpP MOIOIIUM CPEICTBOM?

7. OOpuHas mBeiHas wuria wMmeeT MuHY 3,5 cM u maccy 0,1 r. byaer nu wurnma nexarp Ha
MOBEPXHOCTU BOJIBI, €CIM €€ aKKypaTHO NoJoXuThb? Ilpm KakoM HauOOJIbIIEM 3HAUYEHHUH
JMaMeTpa CTaJbHAas UIJIa CMOKET YIEpKaThCsl HAa IOBEPXHOCTH BOABI?

8. BblacHMTE, KaK 3aBUCUT AMAMETP MBUIBHOTO ITy3bIPsl OT KOHLIEHTPALUU B HEM MOBEPXHOCTHO-
aKTHBHOI'O BEILECTBA.

9. /IBa crekia coelMHEHbI TaK, 4YT0 00pa3yroT KIUH. Eciin ocHOBaHuWe KiIMHA OTPY3UTh B BOJY, TO
BOJIa IOJHUMETCS] MEX/1y CTEKJIaMU U €€ IIOBEPXHOCTh 00pa3yeT rumnepbody. JJokaxure 310!

10. B crakaH ¢ BOJOW NOIXyC(epUUYECKUM JHOM IOTPY3UTE CTEKISIHHYK NpoOupkKy. BbeicTpo
BBITAIIMB €€, 3aMepbhTe BBICOTY CTPYU BOJbI, KOTOpas BbICKOYMJIA 3a NpoOupkoil. Mccnenyiite
3aBHCHUMOCTB BBICOTBI CTPYH OT CKOPOCTHU BBIAEPIUBaHUs IPOOUPKH U3 BOABIL.

11. Ha noBepXHOCTH BOJIbl IJIABAIOT JIBE CIMYKH, KOTOPbIE MPEABAPUTEIBHO 10 HOJIOBUHBI OBIIIN
OIyILIEHb! B >XKUAKMM mapaguH. Oka3anoch, YTO KakK YUCTHIE, TaK M IOKPBIThIE NapaduHoM
KOHIIbl CIUYEK IMPUTATHBAIOTCA MEXKIY co00H, a “pasHOMMEHHbIE” KOHIbI OTTAJKHUBAOTCS.
[Touemy?

12. Ecnu HamuTh B CTakaH BOJLY U OpPOCUTH Ty[a HEOOJBIIOW KycoueK MPOOKH, TO, OKAYaBILIUCH,
npobka "npuyanut” k crenke. Kak 3actaBuTh npoOKy IuiaBaTh B IIEHTpE CTakaHa?

13. Kak n36exaTh 3uMOH 3alI0TEBaHMsI OKOH B aBTOMOOMIIE?

14. BckpbITyro aTIOMUHHEBYIO OaHKY U3-110]1 Fa3UPOBAHHOTO HAMMTKA HAMOJHAIOT JJOBEPXY BOAOH,
a 3aTEM PE3KO MEPEBOPauYMBAlOT, AeprKa 3a TopIsl. [louemy Bo1a He BeIIIMBAETCA?

15. Ha ropu3oHTanbHOHM CTEKISIHHOM IUIACTUHKE CBEPXY M CHM3Y HAaXOJATCS JBE OJMHAKOBBIE
Karenbku Macna. Kakast u3 kanesnek cuiabHee NPUKPEIUIEHA K TOBEPXHOCTHU CTEKIa?

16. Onenure, KakOl paanyc JOJDKEH UMETh AIOMUHHUEBBIN IAPUK, HATEPTHIH MapauHOM, YTOOBI
OH «IUIaBAJD B BOJE, IOTPY3UBIINCH POBHO HAIOJOBHUHY?

17. Onenure, Ha KaKyl0 MaKCUMAJIbHYIO BBICOTY "MOIMNPBHITHET" KaresabKa, BO3HUKAIOIIAsA IMOCTe
HCYE3HOBEHMS My3bIpbKa raza paauycom 0,25 MM, NOJHUMAOLIASACA W3 Ta3UPOBAHHOU
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KUIKOCTHU K €€ ITOBCPXHOCTH.

18. JlBa Tena, muaBaromye Ha HEOOJIBIIIOM PACCTOSIHUU B KUAKOCTH, MPUTITUBAIOTCS APYT K APYry

B pe3y/bTaTe MOBEPXHOCTHOTO HATSDKEHUS HE3aBHCUMO OT TOTO, IJIABAIOT JIX OHU B BOJIC WU B
pryT. OOBACHHUTE, IOYEMY ITO TaK.
Y kanenv - msorcecmo 3AdNOHOK,

U cao cnenum rax naec.
Obpvi3eannblil, 3aKANAHHbLLL
Munvonom cunux cnes.

b. Ilacmepnax

W INPUMEHEHUA CMAYUBAHUSA U KAITMWJIJIAPHOCTHA

Hoquy NO0JIOTEHIIA CTAHOBATCS KECTKHMMMU MOCJIE CTl/IpK]/I?

L[EJIb YPOKA: 1103HaKOMUTH y4alluXcsl C IPaKTUUYECKUMHU IPUMEHEHNUSAMU SIBJICHUI
CMa4yMBaHUS U KAIWUIIPHOCTH.

TUII YPOKA: koMOMHUPOBAHHBIH.

ObOPY]]OBAHUE: xunodunsm "KanusuisipHble SIBICHUS B IPUPOJE U TEXHUKE".

L1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

JlemoHcTpanust KHHO(puiIbMa
4, 3amanue Ha IOM

Sl o

1. Onpoc pynoamenmanvnwviti: 1. CmauuBanue. 2. SIBleHHE KaMWIISPHOCTH.

3aoauu:

1.

B ropusoHTaIbHOM Kanmwjuisspe, BHYTPEHHHUH JUAMETP KOTOpOro 1 MM, HaXxoJuTCs
cTtoOouk riunepuHa. Kakod pomkHa OBITH JJIMHA CTOJIOMKA, YTOOBI MpH
BEPTUKAIHHOM TIOJIOKEHUU KalWJUIsIpa TIIUIEPUH U3 HEero He BhumMBajICA? CMmaum-
BaHUEC CYMTATh MOJHBIM. KO3(DPHUIMEHT MOBEPXHOCTHOIO HATSIKCHHS TIUICPHHA

0,064 H/m.

. Kak noBbicuTCcs Temmneparypa npu ciusauu 1000 kanenek prytu paguycom 0,1 mm

B oaHy Oounbiryto karmo? [ToBepxaoctHoe HaTskeHue pTyty 0,47 H/M, mIIOTHOCTH
13600 xr/nm, yaenbHas TermioeMkocth 120 JIx/(kr-°C).

. MBUIBHBIN Ny3bIpb HAAYBAIOT BO3AYXOM, TEMIIEPATypa KOTOPOTO BBIIIE KOMHATHOU

temnepatypsl. Ilpu amamerpe mny3sips 0,3 MM OH HauyWHAeT BCIUIbIBaTh. Ha
CKOJIbKO TIPOIIGHTOB TEMIIEpaTypa BO3JyXa B IIy3bIpe€ BBHIIIIE KOMHATHOM
TeMIiepatypel?  ATMocepHOE daBiIeHHE HOpMallbHOEe. Maccoll  TIUICHKH
npeHeopeyb.

Bonpocur:

1.
2.

Ha yeM ocHOBaHO BbIBEICHUE KUPHBIX MATEH C TKAHEH TOPSYUM yTIOTOM ?

Ecnu monoxuTh KycOK CyXOoro Mejia Ha MOKpPYIO I'yOKy, TO Men HamokHeT. Eciau
MOJIOKUTh CYXYI0 I'yOKY Ha MOKpBII MeJ, To ryOka octaHeTcsi cyxoi. [louemy?
[Touemy HEKOTOpPBIE TKaHU MOCIIE CTUPKH "caasTcs'?

[Touemy HeNnb3s1 TOCTPOUTH YTO-TO U3 MECKA MO BOJIOW?
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o

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.

23.
24,
1.

[louemy HUXKHEE OTBEPCTUE MUIMETKH JIOJKHO OBITH MaJIbIM?

[Touemy nouBy nociue J0X/s 003aTEILHO HAZA0 PHIXJIUTh?

[louemy mpu cyuike ApOB Ha COJIHIIE HAa KOHIIE IOJIEHA, OOpAalllEHHOTO B TEHb,
BBICTYIAIOT KalleJIbKH BOJbI?

[loyemy Kk BIIaXHOMY Majblly OyMara OpUJIMIAET, a K CyXOMy HeT?

OpHa U3 CTEKJIIHHBIX KOJIO HAIOJIOBUHY 3alojHEHa BOJAOM, Apyras — pPTYThIO.
Kaxoii Oyzner popma 3THX KUAKOCTEN B COCTOSTHUU HEBECOMOCTH ?

Kakum 00pa3oM MmosioTeHIa 0TcachblBalOT BOY C BAIIero Teja?

[louemy, mpexae 4yeM MHOKpPHITh IITYKATYpKY MAacisiHOW KpPacKoW, MpPOU3BOJIAT
TPYHTOBKY 0Ju(0oit?

CooOmaronyecs Kanwuisipbl pa3HOro JAMaMeTpa 3amojiHeHbl Boaod. Kak m3me-
HUTCS Pa3HOCTh YPOBHEH BOJIbI IPU HarpeBaHUU?

[Touemy HaMOKIIMH y3€J1 Ha BEpPEBKE pa3BsA3aTh ropa3ao TpyJHee, YeM Ha CyXou?
CHmkass TOBEPXHOCTHOE HATsXKEHHME, TEeHa [JJIs BaHH MPOJJIEBACT >KU3Hb
BO3YIIHBIX MY3bIPHKOB, MOCKOJIbKY HX OOJIbIIasi MOBEPXHOCTh OKa3bIBAETCS
ropaszno ycroituusee. [Touemy?

[Todyemy B cyXyro MOTOy TOPOXKKA MBUIUT, & B MOKPYIO — KOJIeca IPSI3HUT?
[Touemy BbICOTa NMOABEMA JKUIKOCTH B KaNWUISIPE HE 3aBUCUT OT yria €ro
HaKJIOHA?

[Ipy nombemMe KUAKOCTH B KaNWUISPE CUIa IOBEPXHOCTHOTO HATSKEHMS
coBepiIaer paboty A=mgh, OJHaKO MOTEHIMAJIbHAs SHEPrusl CToj0a KUJIKOCTH

1
E, = 5 mgh . Kak 3To cornacyercst ¢ 3aKOHOM COXPaHEHHS YHEPTUH?

JIBe CHUYKH MPUTITHBAIOTCS APYr K JAPYTY B PE3ylbTaTe MOBEPXHOCTHOTO
HATSKEHUSI HE3aBUCHUMO OT TOT0, IUIaBalOT OHU B BoJE WK B pTyTU. [Touemy?
Kak 00bsscHUTE MOOILI[EE IEICTBHE MbLIA?

[Touemy B xapkoi 6aHe "moT uaet rpagom"?

Kax 00bsicCHUTB pe3aHue CTeKIIa aaMa3om?

[IlapooOpa3Hblii CTEKISHHBIA COCYH, Ha TPU YETBEPTHU 3aMOJHEHHBIM BOJOM,
MIPUBEIIM B COCTOSTHUE HEBECOMOCTU. UTO MpOHU30HAET ¢ BOAOW? A eciau BMECTO
BOJIbI B3SITh PTYTh?

HOLIGMy B KaHHHHHpHOP’I TPY6KC 0O0JIBIIETO ANaMEeTpa BOJda MIOHUMACTCA Ha MCHBIITYTO BBICOTY?
ITouemy Bech ra3 He BBIXOJUT U3 HAIMTOTO B CTAKaH JUMOHAJA HAPYXKY?

JlemoHCTpanus aByX yacteil kuHopuiabMa "KanuuisipHele SIBIEHUS B MPUPOJE U
TEeXHUKE".

IlOl'lO.TIHI/ITe.TIBHaﬂ I/IH(l)OpMaI[I/IﬂZ Becs MCXaHU3M, O6€CH€‘IHB&IOHIHﬁ JKU3Hb ACPEBA, OCHOBAH
Ha HCIIPCPBIBHOCTU IIOTOKA BOIBI. Ero HeBo3MOXHO nepe3anyCTuTh. Ho 310 ouens YMHas
«BOJOIIPpOBOAHAA CHUCTEMaA», WM BECh PACUCT €€ CO3AATCIIA CTPOUTCA HA TOM, YTO €€ HCIIPCPBIBHOC
JeiicTBHE 06yCJ'IOBJ'ICHO JIMIIb OYE€Hb MAaJCHbKON BEIHYMHOMN MoNmepCYHOT0 CCUCHMUA: GYKBEU'ILHO
HCCKOJIbKO HaHOMCTPOB. CI/IJ'IaM, TAHYIIUM BOJAY BBCPX, HNPUXOIHUTCA TAKIKC IIPCOA0JICBATH CHUITY
TPCHUA CO CTOPOHBI CTCHOK pr6KH, KOoTZla BOJa MpOABUTACTCA T10 ‘-Ipe3BBI‘laI>iH0 Y3KUM KaHaJlaM.
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Ho Tako#i mepeBec cuil MOBEPXHOCTHOTO HATSHKEHHUS HAJl CHUJION 3€MHOTO MPUTSHKEHHUS U CHIION
TPEHUsI BO3MOXKEH JIMIIb J0 OMPEAEIEeHHOTO Mpezena. UToObl MOBBIMIATH CHUITY MOBEPXHOCTHOTO
HATSOKCHHS C IIeNIbI0  TOJHATH BOJY Ha Bce 00Jiee BBICOKME YPOBHU, HY)KHO YMEHbBIIIATHh YCTHHIIA.
A 4yeM MeEHbIIIE YCThbUIIA, TEM MEHbIIE JOCTYNl YIIEKUCIOTO ra3a (OJHOTO U3 MCXOAHBIX
KOMITIOHCHTOB, HEOOXOIUMBIX sl (oTocuHTe3a). B aToM MecTe, Tle BOJOMPOBOJHBIC TPYOKHU
COTIPHKACAIOTCS C BO3JIYXOM, pa3Mep HUX IMOIMEPEYHOr0 CEUYEHHUs COCTaBJIIET Bcero mnpumepHo 10
HaHOMeTpoB. [loCKOJIbKY KaHaln KPOIICUHBIN, MOBEPXHOCTHOE HATSHKEHUE CIIOCOOHO OKa3bIBaTh
OTPOMHOE BBITSATHBAIOIIEE YCHJIME HA BCIO BOJY IOJ HUM, JOCTATOYHOE, YTOOBI BHITSATHBATh BECh
cTon0 BoABI BBepX 1O AepeBy. IloTpscarome! TeopeTHdeckm HUKAKOE JCPEBO HE MOXKET
npeBbimath  122-130 MeTpoB, TMOCKOJBKY HWHA4Ye OHO HE CMOXKET TIOJy4aTh JOCTAaTOYHOE
KOJIMYECTBO YIJICKUCIIOTO rasza s JaibHenero pocra. JlepeBbs — JKM3HEHHO HEoOXoaumasi
4acTh SKOCHUCTEM 3e€MJIM; OHM HE BhIPACTAIN Obl TAKUMHU BBICOKMMHU, €CJTH OBl HE MOTJIM JIOCTaBIISATh
BOJly Ha TpeOyeMyto BBICOTY. B siecy Boga Teuer cHu3y BBepx!

JonosnutensHasa wundpopmauus: YrtoObl OYKM HE 3amoOTEBalM, HEOOXOIUMO OCIA0UTh
MMOBEPXHOCTHOE HATSXKEHHE BOJBI WJIM YBEJIMYUTH CHIIY TPUTSHKEHUS CO CTOPOHBI BHYTPEHHEH
MOBEPXHOCTH OYKOB. JIIs1 3TOr0 HY)KHO IUTIOHYTh B OYKM U PAcTepeTh CIIOHY IO BHYTPEHHEH
MOBEPXHOCTH IUJIACTUKA. ECIM TOHKHI CIIOM MOBEPXHOCTHO AaKTHBHOI'O BEIIECTBA HAHECEH,
TO JTF00ast BOJAa, KOTOpas KOHJICHCUPYETCS Ha 3TOM MOBEPXHOCTH, OyJET TOTYAC K€ UM IMOKPHITA.
Ouku 1715 TUIaBaHUS CO CHEIUAIbHBIM MTOKPHITHEM Ha BHYTPEHHEHW TTOBEPXHOCTH, MPUTATHBAIOIINM
BOJY (OHO Ha3bIBAETCS IMJIPOPUIBLHBIM).

V. TBopueckue nomammnue 3agauu:

1. CocraButrh o6o06maronryto Tabmuiy "[loBepxHOCTHOE HaTsKEHHE", WCIOJIb3ysd PUCYHKH,

YepTEXKH M TEKCTOBBIM MaTepHall.

[Touemy cyxoif MECOK MOKET ChINAThCA, @ MOKPBIA — HET?

[Touemy Ha MOKpPOM IIECKE OCTAIOTCS CJIE/AbI, OTIEYATKH?

MoxHO M TOKa3aTh, HE TOJB3YACh HUKAKUMH MpUOOpaMu, dYT0 KOADOUIIHMEHT

MTOBEPXHOCTHOTO HATSDKEHUS Y MBUIBHOTO PacTBOPA MEHBIIIE, YEM Y YUCTOU BObI?

JlomanrHee counHenue: «Boobpaszure Mup 0e3 MOBEpXHOCTHOTO HATSKEHUS.

N3mepbTe NOBEpXHOCTHOE HATSHKEHUE BOJIBI Pa3HBIMU CIIOCOOaMHU.

Ouenute quamMeTp KanuuisipoB GUTUIIS, TKAHH, IPOMOKATEIbHON Oymaru.

OO0bscHUTE, TOUYEMY, KOTJ[a KaMEHb WIIHM KaIuls I0KAs MMagaeT B BOAY, OpbI3ru jeTaT Beepx. Ot

4yero OOJbIlIe 3aBUCUT BBICOTA IOJETa OpBI3T: OT pa3MepoB KaMHSA WU OT CKOPOCTU €ro

nagenusi? KakoBa MmakcumainbHas BbICOTa HOJieTa OpbI3r?

9. Ilpu mameHuu Ha MOJ CIHMPTOBOTO TEpPMOMETpa CTOJOMK CHHpPTAa OOBIYHO «Pa3pPBHIBACTCS.
MOXHO J1I1 BOCCTAaHOBUTH LIEJIOCTHOCTH cTosiOuka? Eciu mMoxHO, TO, Kak 310 cnenars? Ecnu
HeNb34, TO oYemy?

10. Ouenurte HaUOOIBIINN U3 BO3MOKHBIX Pa3MEPOB JOKACBOU KarljIH.

11. Tloyemy mouBa BOMUTHIBAET A0XkAeBYyI0 Biary? Ilouemy mocne moxns ObiBaroT myxu? Ilouemy
Ha TJIMHUCTOM MOYBE IIy)KU COXpaHSIOTCs Oojee mnutensHoe Bpemsi? MccrmenoBarh myrem
M3MEHEHHUsI KAMWJUTSIPHOM CTPYKTYPBI MOYBHI.

12. Tlouemy pa3pbIBaeTCsi CTBOJ PYXKbs, €CIU TEpel BBICTPEIIOM OH CIy4aiiHO ObLI 3amoJHEH
BOJIOI?

13. Ecnu Ha MOBEPXHOCTH BOJbI, MPEABAPUTENHHO IMOCHITAHHON NETCKOW MPHUCHIIKOHN, KalHYTh
MBUIBHOTO PAacTBOPA, TO MPOU30IAET "B3phIB" HA MOBEPXHOCTH BOJbI. OOBICHUTE SIBJICHHUE.

14. TInacTukoBy:0 OYTBUIKY HAMOJHWJIM BOJOW H3-TIOJ] KpaHa M TOJOXWIA B MOPO3HIBHYIO
kamepy. llpu 3amep3anum BoAbl B OOBbeMe JbJa OOpa3yloTCs MYy3bIPBKA BO3Ayxa. Yem
OTIpEJIeNIeTCSl PACIOJIOKEHUE OTIENbHBIX My3bIpbkoB? I[loyeMy OHU BBICTPaMBAIOTCS B
Lenoyku?

15. CocraButh obo6maromnyto Tabnuiy "KuakocTs", UCIOIB3YS PUCYHKH, YEPTEXKHU U TEKCTOBBII
MaTtepua.

16. Komeuyko neTCKOW WTPYIIKA AJsS BBIAYBAaHUS MBUIBHBIX My3bIpeld OOMakUBAarOT B MBLUIBHBII
pacTBOp M IYIOT Ha 0Opa3oBaBIIYIOCS B KOJbIIE MBUIbHYIO TUIeHKY. [Ipu kakoil ckopoctu
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BO3/YIIHOTO TMOTOKa HAYHYT BbIAYBaTbcs My3blpu? Kak HYKHO pEryimpoBarh CKOPOCTb
MOTOKA, YTOOBI BBIIYTh My3bIPh MAKCHUMAJIBHOTO pa3mepa?
17. MHorue cBeun, nepes TeM Kak oracHyTh, Mepuarot. Mccienyiite 1 00bsICHUTE 3TO SIBJICHUE.
18. Bmaronmapst uemy cBe4a cropaet paBHOMEpHO?

19. Onenure mMakcumanbHbli pasmep kanenb poxasd. (Ilpu mapenuu xammu F, =F, :§7zr3 £,
[I0OATOMY pa3pyllalollee JaBJIEHUE CHJIBI CONPOTHBIIEHUS PABHO BOCCTAHABIMBAIOLIEMY
. 20 3o
nasnenuto Jlammaca — =——, oTkyga r=_|—).
Vi r 2pg

20. B BOIy mOCTENEHHO BJIMBAIOT JPYTyI0, CMEIIMBAOIIYIOCS C HEel kuakocTh. IlocTpoiite rpadux
3aBUCHUMOCTH Macchl CMeCU OT ee o0bema, €CiIu BJIMBaeMas *KHUAKOCTb MMEET: a) MEHbIIYIO
MJIOTHOCTB, YeM BOJ1a; 0) OOJBIIYIO INIOTHOCTh, YEM BO/JIA.

21. OOBsACHUTE, IOYEMY B MEIUITMHCKOM TEPMOMETPE U3MEPEHHAsI TeMIIepaTypa PUKCUPYETCs, a B
YJINYHOM HET?

Kpucmanny ne npucmano
Tepsimb uepmol Kpucmaiia.

C. CmupHos
> [pox39/7.] _<_ CTPOEHHUE U CBOMCTBA TBEPJbIX TE.JI

Ilouemy 0c000 TOHKHE KOHBKH JIy4llle CKOJIb3AT?
L[EJIb YPOKA: Pa3BuTh NpENCTaBICHUS YYallUXCsi O TBEPIOM Telle, €r0 BHYT-
PEHHEM CTPOEHUHU U CBOWCTBAX.
TUII YPOKA: xoMOMHUPOBaHHBIN.

OBOPYV][OBAHHUE: wHabop KpUCTAUIMYECKUX U aMOPQHBIX Tel, JauaduiibM
"Kpuctamnel", nyma, npoekiinonHbiii anmapat @OC-67, MUKPOCKOT, THIOCYIb(PUT
HATpUs, MOJIEJIM aTOMOB Ha MAarHUTHBIX JIEPKATEIAX.

IIJIAH YPOKA:
1. BcrynuresnabHas 4acTh MW\ i e
2. Ompoc 0 ,ﬁ;
3. Jlekmus i
4. 3akperueHue =2 e g,
5. 3amanue Ha 10M s
1. 3a0auu:

1. Kamis Boabl Maccoit 0,1 r© BBejeHa MEXAy ABYMsI IUIOCKUMH M IMapajliesib HbIMU
MEXy COOOM CTEKISHHBIMU IIJIAaCTUHKAMH, TOJHOCTHIO CMAYMBAaeMBIMH BOJOM.
Kak Benuka cuna npuTsHKEHUST MEXKAY MUIACTHHAMM, €CJIM OHU HAXOIATCA IPYT OT
Ipyra Ha pacCTOSHUU 10° cm (HacekoMble, BBIJENSAS Ha JAlKax KamneabKu
YKUJIKOCTH, MOTYT XOJIUTh T10 TOTOJKY)?

2. Cheprueckass Karis pPTyTH paamycoM R cBoOogHO magaer ¢ BbIcOTHI H Ha
CTEKJITHHYIO TUIACTUHKY. Omnpeaenure MaKCUMadbHOE YHCIO0 OJWHAKOBBIX
chepruecKkux Kareiab, 00pa30BaHHBIX IPH yaape O TIAcTUHKY. [IMoTHOCTE pTYTH
p, KO3DPUIMEHT TOBEPXHOCTHOTO HATSHKCHUS PTYTH G. TemIoeMKOCThIO
MJIACTUHKY U OKPYXKAIOIIEH cpelibl MPeHeOpeYb.
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Bonpocwi:

1. B ropu3oHTanbHbIA CTEKJISHHBIA KamWUIsIp C TMEPEMEHHBIM CEYCHUEM BBOJSIT
CHayaja KareJibKy BOJbI, a 3aTeM KamnejabKy pTyTu. Kak Oyner ABurathCcs Kaxias
Karesnbka?

2. [InaBaronuii B HEMOJIHOM CTaKaHE C BOJIOM MIAPUK OT MUHT-IIOHTA MIPUTATUBACTCS K
CTEHKE U MPUIIUIIAET K HEH, HO B TOM K€ CTAaKaHE C BOASHOM «TOPKOi» — OBICTPO
3aHMMAET MOoJI0XKeHue B 1ieHTpe. [louemy?

3. Kak u3MeHHMTCS BBICOTA YPOBHS B KaMWUIApE, €CIU B3SITh KaWLISP BABOE
MEHBIIIETO JUaMeTpa U nepeHectu ero Ha JIyny? YckopeHue cBOOOTHOIO MajeHUs
Ha JIyHe B 6 pa3 MEHbIIIE 3eMHOTO.

4. Tlouemy TpOUIJIOTOAHUE JIUCThS MOCJE TasHbS JIbJla B MPYAY COOHMPAIOTCS HA €ro
cepeauHe?

5. MoXHO M TOKa3aTh, HE TOJIB3YSCh HUKAKUMU TpUOOpaMH, 4TO KOI(PGUIIMEHT
MOBEPXHOCTHOT'O HATSHKEHUS Y MBLILHOTO PacTBOpPA MEHBIIIE, YeM Y YUCTOM BOIBI?

1. TBepaoe Tesi0 - arperaTHoe COCTOSIHHE BelIeCTBA, XapaKTepu3yloleecs

CTa0MJIBHOCTBHIO (OPMY UM XaPAKTEPOM TEIJIOBOI0 JBHKEHHUSI ATOMOB, KOTOPbIE

COBEPIIAOT MAJIBIC KO0JIe0aHUS 0KO0JIO MOJI0KeHU | PaBHOBECHSI.

HccnenoBanue cBOWCTB TBepabiX Ten. Pu3mka TBEpAOTO Tenma (OKOJIO IMOJIOBUHBI (PU3MKOB MHUpa
paboTaroT B 3TOM 0Osactu). [IpakTryueckas 3HAYMMOCTb:

1. TBepapie Tena MeTaUIbl U AUDJIEKTPUKH, TIOTYIIPOBOTHUKH, MarHUTHI U T.I.

2. BaxkHpIe CBOMCTBA KOJIJIEKTUBHOIO NOBEAEHUS OOJIBIIOTO YKCIa YACTHII.

JIBa 00JBIIMX KJIACCA TBEPABIX TeJI: KPUCTAJIbI, aMOp(dHBIE Tea.
JonoanurtenbHass uHpopMmanus. Ilo-HacTosmiemy TBepaple Tella Kak pa3 KPUCTALIIUYECKHE.
[ToTOMy YTO y HUX €CTb YETKO OIpe/IeJICHHbIN TeMIepaTypoll IJIaBJIeHUs MePEX0/1 U3 TBEPAOTO B
KUJKOE COCTOsIHUE. Y aMOP(HBIX XKe TN 3TOT Mepexo]] pa3MasaH, Kak CIMBOYHOE MAcCJO MO KYCKY
6arona. CoOCTBEHHO, MacJo - 3T0 aMopdHoe Teno. Tak mouemy ke, B KOHIIE KOHIIOB, HEKOTOPbIE
Ha3bIBAIOT €ro *KHUAKOCThI0? Jla moToMy uTo OHO TeueT. OHO TeueT, MoToMy uTo amopdHoe. Tosbko
OueHb MeaJeHHO. HacTonbko MeAJIeHHO, 4TO IMOHAAOOMTCS HECKOJIBKO JAECATKOB JET, YTOOBI
3aMETUTh 3TO HEBOOPYKEHHBIM T'JIa30M. Y aBTOMOOMIIBHBIX Macesl MpU MOHIKEHUU TeMIepaTypbl
or 120° mo 20°C BskoCTB BO3pacTaeT B 10* pa3. Y HEKOTOPBIX BEIIECTB BSI3KOCTH MOXKET
YBEJIIMYUTHCS HACTOJBKO, YTO >KUJIKOCTh CTAaHET HAMOMHMHATH TBEpAOE Telo (cMolia, KaHU(OIb,
cTekno). Takoe cocTosiHME M Ha3bIBalOT aMOphHBIM. AMOp(QHBIE Tela ¢ TEYEHHEM BPEMEHH
KPUCTAITU3YIOTCS (IIPU OXJIAXACHUU SKHJIKOTO METalsla CO CKOPOCTBIO 10° K/c - amopdsiii
Metamn). brarogaps cBoeit aMopdHOI CTPYKType METAJUIMUECKHUE CTEKJIa MOTYT OBITh MMPOYHBIMH,
KaKk cTajgb, M I[UJIACTUYHBIMH, KaK IOJMMEpHBIE MaTepuaabl, OHHU CIOCOOHBI IPOBOAUTH
ANIEKTPUYECKHUI TOK M 00JaJatoT BHICOKOW KOPPO3MOHHOW CTOMKOCTHIO. Takue mMarepuaibl MOTIH
Obl TIOJNYyYUTHh IIUPOKOE PACHPOCTPAHEHUE TMPU HU3TOTOBICHUM MEIUIIMHCKUX HMIUIAHTATOB U
pa3HoO0pa3HBIX 3JIEKTPOHHBIX YCTPOMCTB, €ClHM Obl HE OJHO HEMPUSTHOE CBONCTBO: XPYIKOCTD.
Meraminueckie CTeKiIa, Kak MpaBUiIO, SBISIIOTCS JIOMKMMH M HEPaBHOMEPHO CONPOTUBIISIIOTCS
YCTAJIOCTHBIM ~ Harpy3kam, 4YTO CTaBUT TIOJ BONPOC UX HAAECKHOCTb. Vcmonb3oBaHue
MHOTOKOMIIOHEHTHBIX aMOP(HBIX METAIIOB (KOMIIO3UTOB) peIIaeT 3Ty MpoOieMy, OAHAKO s
MOHOJIUTHBIX METAINTMYECKUX CTEKOJ OHA JI0 CHX MOpP aKTyalbHa.

JonosanutenbHasa wuHpopmanus. CuMMeTpHsi KPHCTALIOB (JIEMOHCTpAllUs KpHUCTAJUIOB).
O0beKT fABJIsIeTCS CMMMETPUYHBIM, €CJIM HA/l HUM MOKHO NPOM3BECTH HEKOTOPbIE ONlepalu
(mMOBOPOT, CABHUI, OTPA’KEHHE), B pe3yJbTaTe KOTOPOH OH OyaeT BBbIIVISAETh TaK Ke, KaK U
npexnae. CuMMeTpus OKpY)KAaeT HAac T[OYTH I[IOBCEMECTHO: B apXUTEKType, MPHUPOJE,
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reoMerpuueckux (urypax m opHameHtax. [lomydaercsi, 9To OHa SIBJISETCS OJHUM W3 HETJACHBIX
3aKOHOB MUpo3aHusi. Ho Ha ypoBHE OTIENBHBIX aTOMOB, KPUCTAJUIBI HE MEHEE 3aBOPAKUBAIOLINE,
MOCKOJIbKY COCTOAT W3 CTOSAILIMX B KPAaCHBBIX MOBTOPSIONIUXCS MEPUOAMUYECKHX y30paX, aTOMOB
OJIHOTO WJH pa3Horo TUNoB. CHMMeETpHs JeNaeT Hamly >KH3Hb KpPacWUBOHM, MOdTOMYy Oyaem ei
HaCIaXJaThCsl U IIEHUTH ¢!
Menvkaem, 6bemcs nepgulii cHee,
3ge30amu naoas na opee ...
A.C. Ilywxun

THNHYHBIA CHEXHBIA KpHCTAILT coxepxkut okomo 10™ momekyn Bossi, a
MMOTOMY IIAHCHl OOHAPYXUTH JiBa a0COJIOTHO OJMHAKOBBIX IO ¢dopMe U
pa3sMepy KpucTamia OpakTHYeCKH paBHbl HyI0. Ha makpockonnueckom
YPOBHE 3TO O3HA4YaeT, YTO CO BPEMEH MEPBOM YIMABIICH HA 3EMJII0 CHE)KUHKHU
JI0 HAIIMX JTHEH, MO-BUIMMOMY, HE OBIJIO HU OJTHOM, MOX0XKEW Ha JPYTYIO, - BCE 3TH yIUBUTEIIbHbBIC
co3MlaHus mpupoabl ObuTH pasuble. [Touemy? J[ByX CHEKMHOK C OJMHAKOBBIM y30poM He ObiBaeT. B
36MHBIX YCJIOBUSX TOBCEMECTHO BCTPEYACTCS OOBIYHBIN KPUCTAUIMYECKUM JTEH U, PEXe, NBE
Ipyrux GOpMbI KPUCTAJUTMYECKOTO JIbJIa: OJIMH TOJIBKO B BEPXHUX CIIOSAX aTMochepsbl, a Ipyroi B
Awntapkruse. JIse uzBectHble amopdHbIe (HOPMBI Jib/Ia paCIpOCTPAHEHB B KOCMUUECKHUX YCIOBUSX,
rJI€ HEAOCTATOYHO TEeIUIa ISl pOCTa KPUCTAIIOB M TAKOM JIEJ MO CTPYKTYpE HAMOMHUHAET JKHUAKYIO
BOJY, BOT TOJIbKO OJiHa amopdHas ¢opMma Jibjla UMEET IUIOTHOCTh HMKE TUIOTHOCTH Bojbl (0,94
r/em®), a npyras — soime (1,13 r/emd).

Maremaruk Morannec Kenuep, n3BeCTHBIN CBOMMHU 3aKOHAMH JIBMOKEHUS IUIaHeT, B 1611 rony
Hamycan KHUTY 1Mo Ha3BaHueM "CHeXuHKA", B KOTOPOH OH ONMHCHIBAET MAaTeMaTHUYECKHUE 3aKOHDI,
Jexarniiue B ocHoBe (opMbI CHEXXMHOK. Keruiep yTBepxaall, 4To CHEXKMHKHA UMEIOT OTPEIEICHHYIO
FeOMETPHUUYCCKYI0 CTPYKTYPY, KOTOPYIO MOJKHO omucath mMaTteMarmdecku. Croycts 6omee 400 mer
MOCJIe HalKMCaHU KHUTH YYEHbIE MOATBEPIAUIN €r0 MPEANOJI0KEHUS, C MOMOIIbIO COBpeMeHHHX
METOJIOB M300payKEHUsI MUKPOCKOITH BBICOKOTO pa3perieHusl.

Kpucraanabsl cummerpu4ansbl. [Touemy?
BaxxHoe  CBOWCTBO  KpHUCTAJJIOB -  AHW30TPOIHS,

3aBUCUMOCTh (PU3MUECKUX CBOWMCTB OT HAIPABICHUS BHYTPHU

Kpuctayuia. Hampumep, BJIOJb BOJOKOH JPEBECHHA JICTKO
pacTpEeCKMBAETCsA, a IIONEPeK BOJIOKOH CJIOMaTh JIEPEBO TOpa3fo  CIIOXHEE.
JIeMOHCTpalis aHU30TPOITUU TEIUIONPOBOJHOCTH Y KPUCTAJUIOB THIICA, CIIIOJIBI WIIH
ropaoro xpyctans. Kpucramasl anusorponsble. [louemy? 3aueM Tymsar reo3jib
nepes TeM, Kak 3a0UTh B JJOCKY?

U ne enewnsin popma xapaxmepuszyem Kpucmaii, a e20 6HYmMpeHHsIsi CMpyKmypa,
pacnosioxcenue amomos. Imu amomuvl co30aion Heumo 8pooe SUaHmMcKol
MOJEKYIbl, a MouHee, YROPSOOUEHHYIO NPOCMPAHCMEEHHYIO DEULEemK) .

I Jlunouep

OOBsiCHEeHHE CBOWMCTB KpHCTAUIa Ha OCHOBE TMPEJCTABICHUH O €ro BHYTPEHHEM
ctpoenud. ['atou (aHanorus ¢ JOMOM, MMOCTPOEHHBIM U3 KUpNUYel). JjieMeHTapHast
siyeiika — DJJIeMEHTaApHasi CTPYKTYpa, MOCJIed0BaTeJbHbBIM NOBTOpPEeHHEM
KOTOPOii MOKHO TOCTPOMTHh BeChb KPHCTAJIL. I[eMOHCTpauH;I HOCTpOGHI/IH
KpUCTAJIJIa U3 DJIEMEHTAPHBIX STYEEK HA MATHUTHOM JJOCKE. .

KpI/ICTaJIJII/I‘IeCKaSI pelHi€cTKa — MOJA€CJIb KPpUCTAJLJIA.

HCMOHCTpaL{I/Iﬂ KPpUCTAITNINYCCKUX PCHICTOK (paSHLIe BUJIBI yr[aKOBOK).
Mogenu KPHUCCTAIIMYCCKUX PCHICTOK OYCHL KpACHUBBLI: PAa3HOLIBECTHBLIC
MAJICHbKHEC [IapuKHu, 1/1306pa>i<a101une aTOMBEI, COCOAMHCHHBIC

/
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METAJUIMYECKUMU CTEPKEHbKAMH, ITPEACTABIISIIOIMMYU BAJICHTHBIE CBA3H.

JonosnuteabHas nHpopmauus. [1o reopun ["aton cTpoenne u popma KpucTamia 3aBUCIT TOIBKO
oT (OpMBI M pacrpesesieHus] COCTaBIA0MUX ero yacteid. Cpean ¢GopM, B KOTOPBIX BCTPEUAETCS B
IpUpoOJie KaKOe-HUOYOb KPHUCTAUIN30BAHHOE BEILIECTBO, CYLIECTBYET OJHA, KOTOPYIO HYXKHO
cuntath nepBu4HOM. IlepBuunoit dopmoii ['atom cuMTan NOTYYAOUIYIOCd NpPU pa3pyLICHUU
KpHucTaiia (opMy CIaiHOCTH, OTIMYAIONIYIOCS TTOCTOSTHCTBOM. M3 HE€ MOTYT OBITh BHIBEICHBI BCE
ocTaibHbIe (OPMBI Kak BTOpHYHBIE 00pa3oBaHus. TpaHCASIMOHHAS CHMMETPHUs — TIOBTOPEHHE
00beKkTa B IPOCTPAHCTBE 4epe3 ONPEICIICHHOE PACCTOSHHE BAOJb INPSIMON, HA3bIBAEMOH OCBHIO
TpaHcasauuu. [IpocTefimiuM npumepomM NOJO0OHOTO MOTYT CIYXHUTh PEIbChl M Inanbl. Eciau mbl
CMOXXEM YBEJIMYUTh ajaMa3 JI0 TPOMAJHBIX pa3MEpoB, UYTOObI MOJIEKYIbl OBbUIM BUIHBI
HEBOOPYKEHHBIM TJIa30M, TO OKaXKETCsI, YTO OHU BBICTPOMIIUCH 0COOBIM 00pa3oM. To ecTh, Ha BCEM
MPOTSHKEHUH TeNa, MOJIEKYJIbl YIaKOBaHbI OJIMHAKOBO, CTOSAT B OJIHOM U TOM € MOopsAJKe (€ro emeé
Ha3bIBAIOT JAJIbHUM). B amop(dHBIX Tenax, XOTh MOJIEKYJIbl U CLHEIUIEHBI IPYT C APYTrOM JI0CTATOYHO
CHJIBHO, (OopMa COEIMHEHMs] MOJEKYN I0X0Xa TOJIBKO B IIpeAenax COCEAHMX dacTull. Takoe
PacroJIo’)KEHUE TO3BOJISIET TElNy MPOSBIATH OOJIBIIYI0O AJIACTUYHOCTh M HAa3bIBAETCS OIMHKHUM
MOPSAAKOM. PEHTI€HOCTPYKTYpPHBIN aHAIN3.

Kpucrangorpagpuss msyyaer ¢Qusndeckue CBOMCTBA, O00pa3oBaHHMEe U POCT
KPHUCTAJLIIOB, 4 TAK/KE UX BHEIIHIOI0 U BHYTPEHHIOI0 reOMeTPHIO.

YIOpsAIOYEHHOE PACIIOJI0KEHUE aTOMOB B KPUCTAJLUIE €CTh IPSAMOE CIEIACTBUE
00I1Ier0 3aKOHA MPUPObI: YCTOMUMUBBIM SIBJISIETCS TAKOE COCTOSTHUE CUCTEMBI, MPHU
KOTOpO#l €€ sHeprus OyJneT MUHMMAaJbHOW. B Hamem ciydae «cucreMa» — 3TO
KpUCTaJUI. MUHUMAJIbHOW HEPIMA COOTBETCTBYET YIIOPAAOYEHHOE PACITOJIOKECHUE
aTOMOB (OMpPEIEIEHHOMY MOPSIAKY B PACIIOIOKEHUH aTOMOB).

3amoJIHATh MNPOCTPAHCTBO IIapaMU OJMHAKOBOIO paahyca MOKHO pPa3UYHbIMU
crocobamu:

[TnotHOCTH ymakoBku 1. [11OTHOCTH YIaKOBKH 2.
2 “

ﬂ R3 )
p:i:z:0’5236 ... P =0,74048
(2R)’ 6

MakcumanpHasi THIOTHOCTh YITAKOBKH: P = ﬁ[&arccos@} - zz} =0,7796338, XOTs Kak

HY>KHO YIIaKOBaTh LIapbl, HHKOMY HE U3BECTHO.

Jonoanurenbnasi uaopmanusa. Hanpumep, B Kycke MeAu A0Jds CBOOOAHOTO MPOCTPAHCTBA
coctaBisier 26%, a B pacIyIaBI€HHOM COCTOSSHUM OHa YyBenuuuBaerca A0 29%. Tunsl
KPHCTA/LJIOB: MOJIEKYJISIPHbIe, HOHHbIE, KOBAJIEHTHbIE, MeTa/LInueckue. bebiii cHer u cepbiit
nén (TBépmas BOJA) - 3TO MPUMEPHl MOJEKYISIPHBIX KPUCTALIOB. Benblii MOpOIIOK, KOTOPBIH
knanéM Buail (caxap), 9TO TOXe KpucCTauiel, M Jaxe Hamy JIHK BrnomHe MoHO
3aKpUCTANIN30BaTh. BrusiHue BHyTpeHHEH CTPYKTYphI Ha (pr3nueckue cBoWcTBa KpucTaiia (0enoe
U cepoe 0J0BO, anMa3 u rpadut). Tpareauss CkoTTa. AHU3OTPONUS U CUMMETPUS - CIEACTBHS
JaIbHET0 BHYTPEHHETO MOPsIKa B KpUCTAIUIe (A€MOHCTpAIUsl HA MATHUTHON JOCKeE).

IHocTosiHCcTBO Temmepatypbl miiaBjienusi kpucramiaa. [louemy? Ilpu nnaBnenun
KpHUCTa/ula BC€ MOABOAMMOE KOJHMYECTBO TEIUIOTHI HJAET Ha pa3pyLICHUE

KPUCTAJTMYECKON pelIeTKH (pa3pylieHUe MopsIKa).

3aBUCUMOCTb TEMIEPATyphbl IJIABJIEHUS OT BHEIIHEro naBieHus. Hampumep, npu aasienun 200
I'Tla Temmeparypa miaBnenns xenesa 4800°C. V GOIBIIMHCTBA BEIIECTB TeMIIEpaTypa IUIABICHHS C
MOBBIIICHUEM JIaBJIEHUsI yBeluuuBaercs. Ecium TBepaoe Teno IUIOTHEE JKHUIKOro, TO CXKaTue
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MIOMOTAET 3aTBEPJICBAHHIO M MEIIaeT IUIaBJICHUIO (Kak y jkerne3a). Jlex yierue Boabl, M Temreparypa
TUTABJICHUS JIbJIa HA00OPOT TIOHMXKACTCS MPH BO3pAacTaHWUU NaBieHUs. [louyeMy CKOJIB3ST KOHBKH?
ATOMBI, PAacCIOJIOKCHHBIC Ha IMOBCPXHOCTU KpHUCTAJIa, HAXOOATCA B OCOGLIX YCJIIOBUAX. Ouu
ropas3jio Jaiie MEHSIOT CBOMX COCECH, TTOITOMY IO CBOMCTBAM MOXO0XKH Ha YKUIKOCTH (CKOJIB3KUAN
nen).

MOHOKPHCTALIBI U MOJUKPHUCTAJLIBI.

OOBIYHO IpOLECC KPUCTAIIM3ALUN HAYMHAETCS Cpa3y BO MHOTUX MECTaX >KMJIKOCTH, U OTIEJIbHbIE
YYaCTKH pacTyT CHOHTaHHO (IIOJIMKpUCTaLl). B mosnmkpucramie ogHO M TO K€ PACHOJIOKEHHE
YacTULl MOBTOPSETCS TOJIBKO HAa MPOTSHDKEHWH HECKOJBKHMX THICSY aTOMHBIX PSIOB, IOCIE YEro
MIEPEXO/IUT B MOI0OHBIN K€ y30p C OpUEHTALUE B IpyrOM HalpaBJIeHUH (3e€pHa).

JedexThl B KpUCTALIAX: BakaHCHH (y3JIbl, CBOOOTHBIE OT ATOMOB), IPUMECHbBIE
aToMbl 3aMellleHHusl, COOCTBEHHbIe WJIH INPUMECHbIEe MeXKy3eJlbHble ATOMBI,
AUCTOKANUM (IEMOHCTpalMsi Ha MarHuTHOM jocke). [loyemy ke BO3HUKAIOT

BAaKaHCHUHU N MCIKY3CJIIbHBIC aTOMBI?

Poct xpuctamioB (eMoHCTparusi KpUCTAIUIM3AIMKA U3 pacTBopa). TeruioBoe JBMKEHHE aTOMOB B
tBepaoM Tene. uddysus. KomnexktuBHoe noseneHne cucteMbl. Kpucrami - ruranrckas MoJieKyia
(aToM xJIOpa B KpUCTa/UI€ MOBAPEHHOW COJIM, HANPUMEP, OKPYXKEH IIECThI0O aTOMaMH HATPUS U HE
W3BECTHO, KOMY M3 HUX OH OT/Ia€T CBOM DJIEKTPOH).
JomosnureapHass uHpopmanusa. CBOMCTBO pa3HbIX BEHIECTB COCTOATh M3 OJMHAKOBBIX YaCTHIL
Ha3bIBAETCS AIJIOTPOIKEN, a CAMU BELIECTBA - AJUIOTPONHBIMU MOoauuKausiMu. CaMmbiM OOJIBIITUM
KOJIMYECTBOM aJUIOTPOMHBIX MoaubuKkauuii odnanaer yriaepoa. Monudukanuu yriepona: rpadur,
anMas, caxa (aMopdHBIM yriaeposa), KapOuH (OJHOMEPHBIM BapHaHT yYriepona), JOHCIACUIIUT
(rexcaroHanibHass Pa3HOBUAHOCTH ayiMaza), QyJJIEpeHbl, YIJIEPOJHbIE HAHOTPYOKH, TrpadeH
(mBymepHas ¢opma yriepona).
[Touemy nacTuk He3aMeHUM, KOT/la MUIIEeTe KapaHaanioMm Ha Oymare? Kak on aeictByer?
bpunnuanm - amo 6ceco nuwib Kycox yens, KOMOpwIN XOpouio noxkazan ceds noo O0asieHuem.
Yunn Pooocepc
JlonoauutenbHast nHpopmanusi. Eciu B HachIIIEHHBIM PaCTBOP HOBAPEHHOM COJIM MBI IIOMEIIIAEM
Ha HUTKE KPHUCTAJUI TOTO K€ BEILIECTB, TO Yepe3 HECKOJbKO THEH OH BhIpacTaeT BO MHOTO pa3. [ns
BbIpaluBaHusi MoHOKpuctaiioB Al,O3 U3 WX paciiiaBoB 3TOT METOJ HEe paboTaeT, TOYHee, Tak
MIPOUCXOUT, HABEPHOE, B MPUPOJHBIX YCIOBUSAX U MPOIECC 3aHUMAET ThICSYU JieT. FICKyCCTBEHHO
UX TOJYYaroT M3 PACIJIaBOB B CHEIHUANbHOM meun BepHeilns. YuuTeiBas TO, 4TO NPUPOIHBIC
carngupbl U pyOUHBI - 3TO T€ K€ CaMble KPUCTAJIBI TOTO K€ CaMOro OKCHJIAa C TpUMecIMHU (pyOuH -
C MOHAMH Xpoma, camdup - ¢ MOHAMHM >Kelie3a U THTaHAa), TOJbKO BBIPOCIIME B €CTECTBEHHBIX
YCIOBUSX, Ha BBIXO/I€ MBI ITOJIy4aeM IPUMEPHO OJHO U TO K€, TOJIbKO 3HAUUTEIHHO JCIIEBIIE.

V. DkcnepuMmenTanbHOE 3a/1aHKe: U3YUEHUE KOJIJIEKIIUU TBEPABIX TEI.

3aoaua.

1. Jlen mpu TemmepaType 0°C 3akmoueH B TEIUIOHETIPOHHUIIAEMYIO O000JIOUKY |
noasepruyt aasieHuto 100 MIla. Kakas yacTte npaa pacriaBUTCS, €CIIH TPH
noBbllieHUN aasieHus Ha 13,8 MIla, temneparypa ruiaBieHus jJba NOHUKAECTCS
na 1°C? VY enbHas TEIIOEMKOCTb Jbja 2,5 kJx/(kr K).

2. 'paden — wmarepuan, COCTOSIIMKA M3 MOHOCIOS aTOMOB Yriepoja. ATOMBI
yriaepojia pacrojio)KeHbl B BEpPUIMHAX MPABUIIBHBIX MIECTUYTOJBHUKOB CO

cropoHoii a = 0,14 um. Onpenenurte Maccy m aucra rpadena miomaapo S = 1 M2,

Bonpocwi:

1. KyOuk, BbIpe3aHHBIA W3 MOHOKpHUCTajjla, HarpeBasich, MOXKET
MpEBpATUTHCS B napauienenumen. [louemy 310 BO3MOXKHO?
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10.

11.
12.

13.
14.

15.

16.

V.
1.

N

ol

Kak noka3ate, 4TO CBUHEL — KPUCTAIUIMYECKOE, @ HE aMOP(pHOE TeI0?

MoxHO 51 mepenaTh Telay HEKOTOPOE KOJWYECTBO TEIUIOTHI, HE BBI3BIBAS ITUM
MOBBILLIEHUE TEMIIEPATYPHI?

[Touemy amopdHbIe BelecTBa AIUTEIBHOE BPEMsI COXPAHSIOT CBOIO (hopmy?
JIpeBecuHa aHu30TponHa. MOXHO M Ha JTOM OCHOBAaHHUM YTBEPXKIAAThb, YTO
JIPEBECUHA - KpUCTAILI?

[louemy Ha TOBEPXHOCTH BCEX KpPUCTAIJIOB OOpa3zyercss IUIEHKAa KUIAKOCTH?
Ilouemy ee TONIIMHA PACTET C MOBBIIEHUEM TEMIIEPATyphI?

bpunnamnaHT — NOJMKPUCTAIIT UM MOHOKPUCTAILT?

[louemy KeTuym Jierye BbITEKAET U3 OYTHUIKH, €CJIM €€ CHavyaJla MoTpsIcTu?
[louemy BeriecTBO 3eMHOM Marmbl B IpoIECCE MOAbEMA K MOBEPXHOCTU (J1aBa)
JEra3upyeTcs U MIaBUTCS?

Eciu kyOuku napaa OpocuTh B HANUTOK MpPU KOMHATHOM TeMIiepaType,
HOCIBIIINUTCA MOTpecKMBanue. B uem npuumna?

UYewm otimuaetcs 3051010 750 mpoObI OT TuratTuHbl 999 npoOsI?

[louemy 3050Tasi MOHeTa, MOrpedeHHasi B MOTUJIE Ha HECKOJBKO THICSYENETHH,
COXpPAaHSIET YePThI MOPTPETA, BBIYEKAHEHHOTO Ha HEMl?

[Touemy nparorieHHbIe KAMHU OJIECTAT SipUe, YeEM UX MOAJEIKH U3 CTeKIa?
[Touemy cHer B MOpo3 XpycTuT noj Horamu? Ilpm kakoil Temieparype CHer
HAYMHAET XPYCTETh?

[louemy mpu Temieparype Hike — 30°C JefsHbIE KPHUCTAIUIHKH W3 OOIAKOB
BBINIAJAIOT B BUJIE «aJIMa3HOU MbLIN»?

[Touemy CBEPXYUCTHIC BEIIECTBA MOJyYaroT MHOTOKpPaTHOM
nepeKpucTain3anueii?

§§ 18, 19.

Kamns conmeHoil Bozpbl, BhICHIXas Ha TJIAIKOM MOBEPXHOCTU CTEKJIa, 00pazyeT CUCTEMY KoJiell.
Uccnenyiite u oObsicHuTe 3T0 sBiIeHHe. Kak BiuseT Ha HaOMIOJaeMyl0 KapTHUHY CKOPOCTb
ucnapeHus?

. Ilouemy Oospiine aiicOepru miaaBsTCs HE CBEPXY, @ CHU3Y?
. Ecnmn B TeyeHnme HEKOTOPOro BPEMEHHM BCTPSXUBATh BEJPO C KAapTOIIKOM, TO Kakas OKaKeTcs

CBEPXY — KpyIlHasg UJIN MeJKas?

. [Ipu nerkoM MoOpo3e HarpykeHHas MIpPOBOJIOKAa TMpope3aeT OpyCcoK Ilbaa, MpU 3TOM OpYCOK

OCTacTCA L CIIBIM. HO‘I@MY?

. OHpeI[eJ'II/ITC MPOLUCHTHOC COACPIKAHUEC BOJABI BO BJIAJKHOM CHETC.
. HOKa)KI/ITe, 4YTO OJVWHAKOBBIMHU INIMTKAMH B BUJIC TPABUJIbHBIX IISATUYTOJIBHUKOB HEJIB3A HACTJIATh

[TapKETHBIN IOJL.
Kakoso ydﬂuHeHue, makoea u cuaa.

P. I'yk

> |

Vpor 40/8] _<_ 3AKOH I'VKA

YHnpyrocrb siBJI€TCH CBOMCTBOM BCAKON KOHCTPYKIHMHU, BCAKOI0 TBEPAOIO TeJla.

L[EJIb YPOKA: Pa3Buth mpeicTaBieHusi ydamuxcs o aedopManusix TBEPIbIX Tell.
BBecT OCHOBHBIE KOJMYECTBEHHbIE XapaKTEPUCTUKU AedopManuii U YCTaHOBUTH
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3aKkoH ['yka.

TUII YPOKA: kKoMOMHUPOBaHHBII.

ObOPYJ/IOBAHUE: monenb Ajist IEMOHCTPALMU YIPYTUX g
nedopmaluii, ITaTUB, IPYKUHBI, HAOOP I'PY30B. :
IIJIAH YPOKA: d g4

© L

BcerynurensHas yacThb
Ormpoc

OO0bscHeHue
3akperieHue
3agaHue Ha IOM

1. Onpoc pynoamenmanwvueni: 1. Kpucrannuueckue tena. 2. AMOpQHBIE Tena.

koo

3aoaua:

1. Anma3z pasgenwnu  Ha gaBe 4acTh. lleHa monyduBIIMXCS — OPHITMAHTOB
npornopuroHaibHa KBaapary (KyOy) umx maccel. B kakoM cinydae obmiasi 1eHa
OpUUTMAHTOB Oy/1€T MUHUMAJIbHOM ?

Bonpocwi:

[Touemy MoOKpasi oiek/1a ociie 3aMep3aHus TPYAHO pa3rudaercs?

Kak oTnuuuTh KpUCTAIIIHYECKOE TEJIO OT aMOp(HOro Tena’?

WmeroT i crutaBbl METAJUIOB OMPEIENICHHYIO TEMIIEPaTypy MIaBICHUS ?

KakoB mpenen ocTpoTsl Jie3BUSI OpUTBBI?

[Touemy e MOXeT 00TEKAaTh HEMOJBUKHBIE OTHOPOAHbIE Tesa?

[Touemy pacTBOpBI 3amep3aroT MpU Oojiee HU3KOW TeMmIepaType, YeM YHCTbIE

o0k whE

pactBopuTeIU?

/. 3aueM B COCTaB MHOTHX COPTOB CTalld BXOAUT (ocdop, KpeMHUH, MapraHerl,
XpOM M HUKEIb?

8. Macio — TBepoe Telo UAH KUIKOCTh?

9. VYmioTHsieTcs JM MECOK MOJ BalllUMU HOTaMH, KOTJ@ Bbl XOJUTE IO BIAKHOMY
necky Ha Oepery peku u Bojoéma?

10. TToueMy HAaHOKPUCTAIIIBI JIETKOTIABKHUE ?
I11. Tedpopmanmsi — n3MeHeHHE B3AaMMHOIO MOJI0KEHUSI MHOKECTBA YACTHIL TeJia,

NpUBOJsiIee K N3MEHEHHIO ero pa3MepoB U ()OPMbI.

| Buabl ngedopmanmii: pacTsbKeHHE, CKATHE, CIBUI, H3THO,
—Olf_. E kpyuenue. I[Ipumepsl ¢ nedopmarueit 3axatoil B THCHI JIETallu.
1
¢ o _ ¢ Ha3Batp nedopmarmu, UCTIHITHIBAEMBIE YaCTSIMU Tella U THCOB.
I P! Jedopmanun pacTszkeHusi W cxKaTusi (PUCYHOK Ha JOCKe).
! 1
Al XapakTtepuctuku aedopmari: aOCONIOTHOE UM OTHOCUTENHHOE
Al
yutaHenue (yucioBbie mpumepsl): Al = 1 — lo; &=—"13aKkoH

0

F _ -
I'yka (memoHcTparms): AI=?’—> [Fo]z[Fynp]% F., = k4l. B mpenenax maJjbIx

nepopManmii cwjia yYHpyroctu MNpPsiMO MNPONOPUMOHAJIBLHA Aa0COJIOTHOMY

YAJMHEHUI0 00pa3ua.
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3aBUCUMOCTh KO3((ULMEHTa >KECTKOCTH OT MaTepuana oOpasua, €ro IJIUHbBl U

IJIONIAIY MOMEPEYHOT0 CEUEHUS: k = E IE . E —monyne FOnra (1800 r., Tomac FOHr).
0

[TocnenoBarenbHOE M MapaIeaIbHOE COCAUHEHUE TIPYKUH.
Mexanndyeckoe HanpsikeHue (6) — CBOWCTBO TejJa TPOTHBOAEHCTBOBATH

z[e(l)opMam/m, U3MEPSAECMO€ OTHOINCHHUEM CUJIBI YIIPYI'OCTH K ILTOINAIHA MOMEPEeH-

ynp
S

JonoanurenbHast uHpopMmanus. 3akon I'yka B nuddepenunanbuoii popme: ¢ = E-¢.
MexaHuyeckoe HaNnpsi;KeHue NPONOPIUOHAIBHO OTHOCUTEJILHOMY YIJIMHEHHI0, H HA000POT.
DHeprusi, 3aMaceHHas eIMHMIECH o0beMa ynpyro neGopMUPOBaHHOTO Telia (MJIOTHOCTh YHEPTHH):

2 2
y-FAl_oS A'=E[Ejs.|o=“_.v. u=d o

HOI'0 ceyeHus odpa3ua: o=

2 2 2\ E 2E Vv 2E

Brinenenne 3amaceHHOW B 3€MHOM KOpe SHEpruu mnpu 3emierpscenusix: A=uU-V. CoOpoc
HaKOIIJICHHOH OHEPTrur NpHUBOIUT K O6paSOBaHI/IIO ceCMHUECKIX PaspbIBOB U MHOXXCCTBCHHBIX
paspyuenuii B cpene. [1o 3Tol e npudnHe cieayeT AepKaTbes B CTOPOHE OT HATSAHYTBIX TPOCOB.

V. 3a0auu:

1. IIpoBonoka nnuHoM 10 M M mmomaaso nonepedyHoro ceuyenus 0,75 MM° pH
pactsokenun cuinoit 100 H ynnuuaumnace Ha 1 cMm. KakoB monynes FOnra nms
BEIIECTBA MPOBOJIOKU? Bonpocwvl k 3adaue: Kax M3MepuTh HadadbHYIO IJIUHY
npoBoJiokn? Kak wm3MepuTh IUIOlIaab MONEPEYHOro cedeHusi npoBosioku? Kak
U3MEPUTH YJITIMHEHUE TTPOBOJIOKH ?

2. Onpenenuth moaysib FOHra amoMuHusg, eciau Tpy3 maccod m = 210 «kr,

150 MMZ,

MOJIBEIICHHBIN K alIOMHHHEBOMY CTPEKHIO MOIMEPEYHOTO CEYCHHS S
naét oTHocuTeNbHYI0 nedopmanmio € = 0,020%.

3. IlpoBonoka gmuHOM € = 2 M u nuametrpoM d = 2 MM HaTsAHyTa NPaKTHYECCKU
ropu3oHTalbHO. Korga k ceperiHe MpoBOJIOKU MOJIBECUIIM IPy3 Maccod M = 1 kr,
IIPOBOJIOKA PACTSAHYJIACh HACTOJIBKO, YTO TOYKA MOJBEca omycTuiach Ha h = 4 cm.
Onpenenure Mmoayiab KOHra marepuana npoBoiaoku. 10° IMa.

4, MaccuBHBIM IIapUK BHUCUT HA NpyXUHE. Bce pa3Mepsl NPYyKUHBI U IIApHUKA
yBenuuuiau B 3 pa3za. Bo CKOIBKO pa3 yBEIHMUUTCS pacTsSKEHHE NpYyXuHbI? Bo

CKOJIBKO pa3 U3MEHHUTCS MEePUO]T KOJIeOaHUI CHCTEMBI?

5. Dcnanziep — CHOPTUBHBIN CHapsl, COCTOSIIIMKA W3 ABYX PYYeK, COCIUHEHHBIX PE3UHOBBIMH
mHypamMu. OJIWH W3 TpeX pPEe3MHOBBIX IIHYpOB 3cmaniepa oOopsaics. OOpbIBOK ATUHBL /
HAJCTAaBUIIM CTATbHOW MPOBOJIOKOW 1O JUIMHBI L 1enoro miHypa U MNPUKPENHIM K pydKam
scnanzepa. YtoObl pacTaHyTh UCIPABHBIN dCHaHAep Ha pa3Max pyku Tpedyercs cuna Fo. Kakas
CHJIa TOTpedyeTCst UTsl TAKOTO K€ PACTSHXKEHUS] OTPEMOHTHPOBAHHOTO dcnanaepa’?

V. §20. Yop.5 Ne 1-4

1. Conenas Bofa, 3amep3as, oOpa3yeT MpecHBI Jea. YOeauTech B 3TOM B OOBSICHUTE SIBJICHHE.

2. Ecnu mpoiiTu 1o moJioce ChIporo mnecka y BOJbI, Ta BOKPYT CTYITHEH BO3HUKAET BAJMKH CBETIOTO
necka. [Touemy?

3. [louemy cranbHasi TUHEHKA OCTE U3rHda CTPEMHUTCS BOCCTAHOBUTH CBOIO (hopmy?
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O, CKObKO HAM OMKPbIMULL 4)YOHbIX
T'omoeum npoceewjervs 0yx
U onvim, cvln owuboK mpyomsix,

U 2enuii, napadoxcos opye.
A.C. Ilywkun

E Vpox 41/9 g JIABOPATOPHAS PABOTA Ne 2:

«ASMEPEHME MOAYJIA YIIPYI'OCTHU PE3UHDBI»
L[EJIb YPOKA: Hayuuth nu3MepsaTh MOY/b YIPYTOCTH MaTEpHaa.
TUII YPOKA: naboparopunas paboTa.

OFOPY/IOBAHHE: wratue yHuBEpCalbHBI ¢ NPHHAMIEKHOCTAMHU, MPOBOJIOKA JHAMETPOM
0,2 — 0,3 MM (pe3HHOBBIH KTyT), HA0Op TPY30B, IITAHTCHIMPKYJb, JIMHEHKAa W3MEpUTENbHAS,
MUKPOKAIBKYJISTOP.

[T/IAH PABOTBI: rereen | M e
1. BerynurensHas 4acTh S;?C: igg
2. BBOJHBI HHCTPYKTaXK ANIOMUHMI 70
3. BrimoaneHue paGoTHI ;:;(T)?_;a 120
4. TlonBenenne UTOTOB JlaTyHb 95
5. 3amanue Ha JOM g:f;H 12100

Il. 3amucars B nmaGopartopHyro TeTpanb Ha3BaHHE pPabOTHI,
o0opynoBaHue, KpaTkylo Teopuo. JleMOHCTpanusi SKCIEPUMEHTaJbHOW YCTaHOBKH IO
OTIPEJINIEHUI0 MOJYJISI YIIPYTOCTH MaTepuaja MPOBOJIOKH WM PE3UHOBOro *kryra. Kak usmepursb
iy nipoBostoku lg? Jlnamerp npoBosioku d, aGCONOTHOE YAJTMHEHUE TPOBOJIOKHU MO/ ICHCTBUEM
rpy3a m3BecTHON Macchl Al. Kak u3amMepuTh Iumomaas MomepeuHOro CEYCHHs MPOBOJIOKH S, BeC

rpy3a F,? Kak onpenenuts Mmoaynb FOHra marepuana npoBosioku £? SIS S
2
:”‘;;Fﬂ:mg;mzh_b, E:Falo: mgl, e
4 AIS 7d?
Al—
4 lo
AE Am Al A(AL Ad
ITorpemHocTh: e A9 + 2(_j ro
I,
I11. BeimonHenue paboThl. 3an0JIHEHUE OTUETHON TaOJIUIIBI. ¥ ¥
Ne n/n lo, m d, m S, M m, k2 Al m E Ila &

1

Yy PE3UH MOAYJIb IOnra ouensp Maj, INOTOMY 4YTO pe3uHa COCTOHUT U3 JIMHHBIX rHOKUX
MOJICKYJIPHBIX LECIIOYCK, KOTOPLIC B HCHAIPYKCHHOM MATCpHAJIC I/I3FI/I68.IOTC$I, CBHUBAKOTCA,
CIICTAOTCA, CJIOBOM, BEAYT cebs HO,Z[O6HO HUTKaM B CITYTAHHOM KJ'IY6KC

V. BoiBoabl. O0cyXaeHNE PE3YIbTATOB.
V. § 20. Yop. 5 Ne 5,6.

1. Koraa *HIKOCTb 3aMep3aeT, MOJIEKYSIpHBIA XapakTep €€ MOBEPXHOCTH HM3MEHSETCsl Majo, U
SHEPIUs MOBEPXHOCTU COXPAHSETCs, XOTS MOBEPXHOCTHOE HATSDKEHHUE YK€ HE B CHIJIaX U3MEHUTh
(dbopMy TBepAOH YaCTHIIbI, OKPYIJIUB €€ MOJ0OHO Karlje.

2. TloueMy MpaKkTUYECKH HEBO3MOXKHO pa30pBaTh JICHTY CKOTY (HOJMMEP C OYEHb JTHHHBIMH
OpPHEHTHPOBAHHBIMHU BJIOJIb JICHTHI MOJIEKYJIaMH), €CIIM He c/IeaTh Ha Heil HaIpe30B WM OYCHb
TOHKHUX ITPOKOJIOB?

Bosmooicno, neped nauanom s 0ondicen npunecmu kakylo-mo dcepmsy I egpecmy, KysHeyy
u opyarcetinuxy Onumna, eOuHCMEEHHOMY MEXHON02Y, NPUHAMOMY 6 KpYy2 21A6HbIX O0208.
Iicon I'opoon

5 Vpox 42/10 g MEXAHUYECKHUE CBOUCTBA TBEPbIX TE.JI
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CaMbIit l'lpO‘leIﬁ MaTepuaJd B MUPE - 3TO HUTKA, KOTOpasd COCAUHACT IBaA HOBBIX HOCKAa?
LEJIb YPOKA: ]lath npencTaBlI€HME O BAXKHEHIIMX MEXAHUYECKHX CBOWCTBAX

TBEPABIX TEJI: YOIPYTOCTH, MIACTUYHOCTH, IPOYHOCTH, XPYIKOCTH.

TUII YPOKA: KoMOMHUPOBAHHBII.

OBbOPYJ[OBAHHE: mennas npoBOJIOKa I[I/IaMeTPOM 0,15 — 0,2 MM, Habop rpy30B 2
KT, KyCOK CTeKJIa, JINCT OyMaru.

1IJIAH YPOKA: -
1. BcrynurenbHas 4acTh L
2. Ompoc A
3. OO0ObsAcHeHue oEr
4. 3akperuieHue
5. 3amanne HA TOM 123 45 &

Il. Onpoc pynoamenmanvuoui: 1. lepopmanuu tBepapix tena. 2. 3akon ['yka.

3aoauu:

1. CranbHasi TPOBOJIOKA CE€YEHHEM 2,5 MMZ U minHod 10 cM cliokeHa BIBOE U
nojacoenuHeHa k rpy3y. Kakosa xxéctkocts cuctembl? E = 2- 10" ITa.

2. Ha xakyro BBICOTY MOJHUMETCSI KaMeHb Maccoil 30 T, BBINYIICHHBIN BEPTUKAIHHO
BBEPX W3 POTATKH, PE3MHOBBII XKIYT KOTOPOH cederneM 0,2 cM’ 1 1HHOM 30 cM
ob1 pacTsanyT Ha 20 cm? ConpoTuBIIeHHE BO3/lyXa HE yuuThiBaTh. Monyns FOHnra
115t pe3unsl 7,8 MIa.

3. OLleHUTEe OTHOCUTENIbHYIO JeQOopMallMI0 € MUMIUIAHTA TMSTOYHOM KOCTH 4YellOBEKa
Maccoil m = 70 Kkr, Korja OH CTOUT Ha OJTHOW HOTE, COAEpKalleld 3TOT UMILIAHT.
Moayns FOnra ummnanra E = 2 I'Tla, miomans ero ceuenus S = 4.9 cm?. Harpysky

CYUTATh IPUIOKEHHON TOJIBKO K UMIUIAHTY U PACIPENEIEHHON PaBHOMEPHO.

4. B npou3BOICTBEHHOM MOMENICHUH MEXY KECTKMMH CTeHAaMU HaXOJAUTCs Oe3 3a30pa cTalbHas
0Ch IUIONAZb I[ONepedHoro cedenmss 10 cm’. B pesynbrate moskapa OCh PaBHOMEDPHO
HarpeBaeTcs. KoadduiuenT TMHEHHOTO pacIupeHus 10° K'l, MOAYJIb YIPYrOCTH 2:10" H/MA
Cuurarh, 4TO CTEHbl HAYMHAIOT PA3PyIIATHCS MPU JCHCTBUU CHJIBI 2 10* H. Ha CKOJIBKO [OJIKHA
HarpeThesi OCh, YTOOBI B CTEHE MOSIBUIIMCH Pa3pyILICHHUS.

Bonpocwi:

1. IIlpy BOJIOYEHUMH METAJUIMYECKUN CTEPKEHb MHOTOKPATHO ITPOTATHBAETCS Yepes3
ps  OTBepCTUH C yMeHbImarommuMmcs auamerpoM. Kakwe nedpopmanmu oH
UCIIBITBIBAET MPU 3TOM?

2. J1nst 9ero phIOOIOBHI UCTIONB3YIOT YAMIHINA ¢ TOHKAMHA YIPYTUMHU KOHIIAMU?

3. Ha pe3uHOBBIN Iap HATSAHYTA NPOYHASI PE3UHOBASI CETKA, HUTH KOTOPOU UAYT IO
Mepuaranam mapa. Kakyio Gopmy npuMer map, eciiu OBBICUTH B HEM JlaBlieHHe?

4. Kak OTIM4arTCsl OTHOCUTEIIBHBIE YINIMHEHUS JBYX ITPOBOJIOK U3 OJHOTO U TOT'O XK€
Marepuaiga Npu OJWHAKOBBIX HAarpy3kax, €ciId UIMHA W JHaMeTp NEpPBOU
MIPOBOJIOKH B J[Ba pa3a O0Jblie, 4eM BTOpOoii? A aOCOMIOTHBIC YITMHEHUS ?

5. JIBe OAMHAKOBBIE NPYKHUHBI, JKEJIE3HAs M MEJHas, YIPYro pPacTAHyThl Ha
OIMHAKOBYIO JuiMHy. Ha pacTsokeHue KOTOpOM U3 MPYyXUH MOHAA00UIIOCH
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3aTpaTUTh OOJBIIYIO paboTy? A €ClM OHU PacTSHYTHI OJMHAKOBBIMU CHUJIAMU ?

6. JKene3Has n MeqHas MPOBOJIOKM OJWHAKOBBIX Pa3MEpPOB MOABEUIEHBI BEPTHUKAIBHO
U COCIVMHEHBl BHU3Y HEBECOMBIM T'OPU3OHTAIBHBIM CTepkHEM. COXpaHUTCA N
TOPU30HTAIBHOE MOJI0KEHUE CTEPKHS, €CIIN K €T0 CEPENHE NMPUKPETUTH TPy3?

7. Bo ckosbKO pa3 yMEHBIIUTCSA NEPUOJ KOJeOaHUM, eCliu Ipy3 NPUKPENUTh K 3TOMY
e IIHYPY, HO CIIOKEHHOMY BIBOE?

8. Tsokenslid nunuHApP cBOOOAHO majnaer. Kakue cuibl NEWCTBYIOT Ha KaxAbld €ro
TOPU30HTAIIBHBIN CIIOM CO CTOPOHBI COCEHUX CIIOEB?

1. Ha nporskeHun MHOTMX BEKOB YEJIOBEUECTBO CTaJKHUBAeTCs C IpodiemMamu

OPOYHOCTH M pa3pylI€HUsT TBEPABIX TeJ. DbUIM yCHEHMIHBIE MOMNBITKH PEMIECHUS

BOIIPOCOB MPOYHOCTHU IIPU CTPOUTENIBCTBE XPAMOB, ABOPLIOB U APYTUX MHKEHEPHBIX

coopykeHuid. OgHako ObLIM Ha ATOM MYTU U Heydaud. Bo Bpems riaguaToOpcKHuX

00€B orpomHoe 31anue amdurearpa B Dujene, Henaneko ot Puma, B 27 roay Haten
3pbl pa3pymmiiock. O61iee yucio xepTB cocTaBmiio 50 ThICAY YellOBEK. 3HAMEHUTAS

BaBuiionckast 6aliHs Takke pa3BajIWIOCh B MPOLECCEe MOCTPOMKU TMOJ JEHCTBUEM

coOcTtBeHHOro Beca. [louemy onHM TBepable Tena mpodHee Apyrux? UTo o3HayaroT

TaKUe TOHATHUS, KaK IPOYHOCTb, MNIACTUYHOCTD, XPYIKOCTh?

N3ydeHne MexaHUYECKUX CBOMCTB TBepAbIX Ted. Pa3boitHuk [IpokpycTt u ero ynoxe.

A Meron Ilpokpycra. IlogBemmBaHue Tpy30B K

20— o TOHKOU MEJIHOM IIPOBOJIOKE; U3MEepeHne

a0COJIFOTHOT'O YAJIIMHCHUA. HOCTpOGHI/Ie AruarpaMMbl

B o, pacTskeHus Ha ocke. OOCyXK1eHue 1uarpaMMmsl.
10 O Yupyrue npedopmanum. llpenen mpomnopumo-
5L/ HaJIBHOCTH M Tpelen ynpyroctd (ocratoyHas
i g E{’CM nepopmanuss He npesbimaer 0,1%). Onpenenenue
0 1 2 3 4 5 6 7 npenena IPOIOPLIMOHATBHOCTH (mpenena

YOPYTrOCTH) MEIU IO AUArpaMMe.
Yupyrocrs - CBOMCTBO TBEPABIX TeJl BOCCTAHABJIUBATL CBOU pasMepsl U ¢popmy

1nocJie CHATHS HATPY3KHU.

Haxonsce moa HampsikeHHEM, MEHBIIUM Ipefesia yIpyrocTd, MeTaul "MOMHUT" CBOIO MPEXKHIOK
dbopmy. Hampumep, npyxuna Ganancupa B 4acax ympyro Harpyxaercs u pasrpyxkaercs mo 18000
pa3 B yac. ['panuisl mpuMeHUMOCTH 3aKkoHa ['yka.

Tekyuects MaTepuasna. Ocrarounas negopmanus ("maMsaTe" MeTawioB gaet cOom).
I11aCTHYHOCTH - CBOMCTBO TBEPABIX TeJ COXPAHATH YaCTh JAedopmManuu mocJae

CHAITHS HATPY3KH, KOTOPas ee BbI3BaJjA.

Z[eMOHCTpaI_[I/ISI IUIAaCTUYHOCTU TMIPYTUKA TIPHUIIOA. I[J'I}I Jbaa OOJIBIIIHX JICAHUKOB XapaKTEpHa
;[ed)opMaumI, TO €CTh TCKYYCCTD, O6yCJ'IOBJ'ICHHa${ HaIIpPAXKCHHUEM. IIo stoit NpUINHC ruMaialicKue
JICAHUKU CABUTI'AIOTCA CO CKOPOCTBIO B JIBA-TPHU MCTpA B CYTKH. OHpCI[CJ'ICHI/Ie npeaciia TCKy4eCTu

MCIU IO JuarpamMme pacCTsKCHUS.
IIpenesa mpounocTu. OnpeneneHue npeaeaa NPoYHOCTH MEJIU 110 Juarpamme.
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IIpoyHOCTH - CBOMCTBO TBEpPABIX TeJ CONPOTHBJIATHCH Pa3spyUICHHIO, a TaKkKe

Heo0paTUMOMY M3MEHEHHIO (pOPMBI. A0
1

HemanoBakHyto pojib B MEXaHUYECKUX CBOMCTBAX METAJIOB UIPAIOT
U ero 3epHa (KpucTauinThl). YeM MeHblIE 3€pHa, TEM IpPOYHEE
Metayur. Camblii NPOYHBIM MaTepual — YIrIepoJHble HaHOTPYOKH!
3aueM Marepuanay HyXKHa Mpo4HOCTh? TuTaH — camblil MPOYHBINA
Mmera!

Koy puuuenr 3anaca npouyHocTu: n:ﬁ. Kanatel Ha L L 11|
o 0123456 7

mudTax UMEIOT ABEHAAATH KPaTHBIN 3amac MpOYHOCTH !

[IpumepHble nuarpaMMbl pacTsSKEHHs CTald U 4yryHa. Ynpyrue marepuansl: ctaib (1%), pe3una

(20 — 30 %). [1nacTuuHbIe MaTepualbl: Meb. Xpynkue MaTepuaibl: uyryH (0,45%).

XPpynKoOCTh - CBOICTBO MAaTEPHAJIOB Pa3pyLIATHCS MPH He001b1I0H AedopMannu

oj JAeHCTBHEM HANPSKEHUHN, CpeJHMH YPOBEHb KOTOPbLIX HHKe Ipeaelia

TEKY4Y€CTH. MaTepI/IaJI Xpyr[KHﬁ, CCJIN ITIOABUXKXHOCTD I[I/ICJ'IOKaI_[I/If/'I B HCM OYCHb MalJla.

Koctp B msaTe pa3z mpouHee CTaipbHOTO Opycka TOTO K€ Beca, HO OHa 0oJjiee XpymKas U CIocoOHa
cIIoMaThecs TIPH yAape.

TBepHOCTb - CBOMCTBO MaTcpHrajia OKa3bIBaTb HpOTHBOHGﬁCTBHG IMPOHHUKHOBCHHUIO B
HEro JApyroro Meramia (IPOTUBOJCUCTBHE BIABJIMBAHUIO WIM IjapanaHbio). Cambli
TBepJILIIZ — anMa3! Penkue MeTasubl BaHAAUM M THTaH OTJIMYAIOTCS BEICOKOM TBEPIOCTBIO.

OO0bsicHeHHe MeXaHHYeCKHX CBOWCTB TBepPAbIX TeJ HA OCHOBE MOJIEKYJSIPHO-

KHHETHYECCKUX HpeHCTaBJIeHHﬁ.

JonosnutenbHas undopmanus. IPpdext Uodde (orieHka mpoyHOCTH TMCTAa OyMaru ¢ MEJIKUMH
paspbIlBaMH | IeJ0ro jucra Oymaru). Ilodemy u3MeHsIeTCS MPOYHOCTH Jucta Oymaru? 1920 r.
akagemMuk A.®. HModde oTBeTHSI Ha 3TOT BOIPOC HECIOXKHBIM U 3(PPEKTHBIM OIMBITOM. bepércs
KPUCTA/UT KAMEHHOW COJIM. DKCIIEPUMEHTAILHO M3MEPSETCS €ro MPOYHOCTh, KaK MPAaBUIIO, paBHAs
HeckoJIbkuM gecsaTkam MIla. 3aTteM KkpucTamur MOTpyKaercs B TOPSAYYH0 BOJOY, B KOTOPOM
pacTBOPSIETCS MOBEPXHOCTHBIM CIION HEKOTOPOH TOJIIMHBI. 3aTeéM BHOBb M3MEPSETCS MPOYHOCTH
kpucTauia. Ha 3ToT pa3 oHa oka3bIBaeTCss HAMHOTO OoJiee BhICOKOM — okojio 2000 MIla, uto numb
B JIBa pa3a MEHBIIE TEOPETHYECKOTO 3HAYEHHUs MPOYHOCTU. BBIBOJ HampammBaeTcs caM COOOM.
JIMIMUBIIMCH TOBEPXHOCTHOTO CJIOS, KPUCTAJLII OCBOOOIMIICS M OT MHOTOUHCIIEHHBIX paH, KOTOPhIE
HAKOMWJI Ha CBOMX OOKax 3a JOJTYIO KW3Hb,— HIEPOMH W LIapamnuH, TPEIIMH U JApYyrux Oosee
MEJIKUX MOBEPXHOCTHBIX NehekToB. UHTEpecHO, YTO B TOHKHUX BOJIOKHAX TPEIIMHBI 00pa3yroTcs
pexe, a B TOHYAWIIUX MOYTH HE TOMAJAI0TCsA, MOTOMY YTO UM TaM HET MecTa. YeM TOHbBIIE B
OTbITaxX ObUIM MOJTYYEHBI KBapIEBbIE HUTH, TEM OHH OKa3bIBAJUCH MPOYHEE.

Mexanu3M miacTuyeckoi aedopmanmm. Cronbxenne cinoes?! Her! ucioxamun
(aHayorusi ¢ MEpeMEIICHHEM TSDKENOH SKOpHOW wernw). I[lpomecc IepeMemeHns AUCIOKauu
noJ00eH MEepeMENICHNI0 CKIaaKu Ha KoBpe. CKIIaiKy IepeMelnarh Jjerde, 4eM Bech kosep! B
pesyJbTaTe KOBep B [IENOM CABHIaeTCs Ha HEKOTOPOE PACCTOSHHE, a CKIIaJIKa HCUe3aeT.
B nemnee 6pemsi, noo menvio akayuu,
IIpusimno meumams 0 OUCIOKAYULU.
K. Ilpymxoeg

Yem Ooablie JAUCIOKAIMA, TeM 3HAYHUTeJIbHee
miacTuyeckue aegopManuu M MeHbIlle MPOYHOCThb. B

Kycke nedopMupyeMoro MeTtajjia  pasMepoM  C
OyJaBOYHYIO TOJIOBKY CyMMapHas JUIMHa JUCIOKALMI O0JbIlle PacCTOSHUSI OT 3eMIIU

1o Jlynsl. HyxHbI JIn 1UCIoOKanuu metauty? bonbliie TUCIOKAMi — 3HAYUTEIbHEE
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wiactuueckue naedopmanuu v HaoOopoT. Ilpm miaacTmyeckux aedopManmsix
coBeplIeHHasi padoTa uaeT Ha BblAejJeHue Temaa (nemoHcTpauus). CokpamieHus

MBIIIIT HE TOJBKO AAOT HAM BO3MOXKHOCTBh ABUI'aTbCs, HO CHa0’KaIOT HAC TEIJIOM !

JononnurenbHass uHpopmanms: Hakien — pacrskeHue Marepuaja (yBEIMYHMBAET 4YMCIIO
JUCIIOKALMM, BBIXOJIIMX HApPYXKy, a, CJIEI0BaTEIbHO, U IPOYHOCTh). PacTsHyTass npoBoJioKa
pBeTca yxe 0e3 ymmHeHus (memoncrtpanus). Ilpu ruractudeckux nedopManusax TUCIOKAIUA
IIEPEMELIAIOTCS 10 TBEPAOMY TEJIy U, HallpUMEpP, B CAMOJIETAX 3aKaHYUBAIOT CBOE CYIIECTBOBAHUE
Ha 3akjenkax (B camojere 2 — 3 MWUIMOHA 3akjienok). Kaxaomy 3HaKoM XpecTOMAaTUHMHBIN
IIpUMEp: €CIU HaJ0 CIOMaTh IPOBOJIOKY, TO €€ CIIEAYeT HECKOJbKO pa3 COTHYTb B3aJl-BIEpE.
Bravane meramn medopMupyercs JIETKO, 3aT€M HEMHOTO YIPOYHSETCS M, HAKOHEI, JOMaeTcs
XpynkuM oOpazoMm. Metai, yrnpouHeHHBIH Aedopmainyei, MoKeT ObITh BO3BpAIEH B MCXOJHOE
MSATKOE COCTOSTHUE MyTeM OTaKUra. OTKUT (MEUIEHHOE OXJIaXKJEHHE) — OCHOBHOI CrIOco0 OTIYyCKa
(cmsiruenus) Metasuia (00pa3oBaHNE B METaJIJIE MaJIOTO KOJMYECTBA KPYIHBIX 3€PEH).

Kpucranns! 6e3 aucnokamnuii - "ycsl". JIydimumMu codeTaHUsIMHU MJIOTHOCTH M IPOYHOCTH 00JIa/1at0T
HE METaJulbl, a caMmbleé NPOYHBbIE U3 M3BECTHBHIX BEIIECTB — HEJABHO NOJYYCHHbIE HUTEBHJIHBIC
KpUCTAJLIBI (YCBI) YIepoaa U OKUCH aTFOMUHUSL.

JomosiHuTenbHass uHpopmauusa: VI3MeHEHHE MEXaHMYECKUX CBOMCTB TBEPABIX Tel MpHU
HarpeBaHWHW WM OXJIAXJAEHUW. [IpOYHOCTH CTanu INpU MOBBIIIEHUU TEMIIEPATypsl J10 900°C
ymenbInaercs B 13 pa3! Ha cBoiicTBa MarepuaoB BIMSIOT MEXaHUUECKasi U TEIJIOBasi 00pabOTKH.
Hanpumep, npu HarpeBaHUM yrnpyroil CTaiu A0 <GKEATOro KaJeHHs» OHAa CTAHOBHUTCS IUIACTUYHOU
1, HaoOOpOT, MJIACTHUYHBIM CBUHEI, OXJIAXKJEHHBIM >KUJIKUM a30TOM, CTAaHOBUTCS Xpymnkum. s
4ero Ky3Hell, peXxJe YeM OTKOBATh JIeTallb HY>KHOU (hOPMBI, MPOU3BOAUT HarpeB 3arotoBku? Ha
CBOWCTBA MaTepHaJOB BIMICT M MeXaHW4yeckas oOpaboTka. Meramn mpencrtaBisieT coOod He
€IMHBIA KPUCTALI C €IUHBIM YIOPSIJIOYEHHUEM AaTOMOB IO BceMy O0BEMY MeTamia, a Tak
Ha3bIBaEMbIil KOHIJIOMEpaT 3€peH, IIe B KaXJOM 3€pHE HaONI0JAeTcsl CBOSl YHNOPAJOYEHHOCTb
atomoB. ®opma, pa3Mepsl U HAMPABIICHHUS KpUCTATIOTpaduuecKuXx oceit 3¢peH 3aBUCAT OT yCIOBUM
KpUCTAJUTM3alluk ¥ JalibHeume oOpaboTku. KoBka kene3za (pas3ioM KpPYMHBIX 3€peH TNpH
neopmanuu Metaiuia). boisblioe KOJIMUYECTBO MallbIX 3€pEH YBEIMYMBAET MPOYHOCTh METala.
SInoHIBI JOKpAacHA pacKaJIeHHblE MEYU MOTPYKaJIM B TEJla KHUBBIX IJIEHHUKOB M, TAKUM 00pa3om,
3aKaJInBallM MX. B Hacrosmiee BpeMsl INOJABIIAIONIEE KOJUYECTBO METAJUIMYECKOM IPOIYKLHU,
UCIOJb3YIOUIecs LUBWIM3ALUEH, HW3rOTaBIMBACTCd HMEHHO C HCIOJIb30BaHUEM OOpabOTKU
METaJUIOB JAaBJICHHEM: IIPOKATKA, KOBKA, IITAMIIOBKA, BOJIOYEHHE, IIPECCOBAHUE, YCKaHKA.
OOpaboTka JaBlieHMEM JMTOTO MeTalja YIydllaeT €ro CTPYKTYpY, MOBBIIIAET IMPOYHOCTh U
JOJITOBEYHOCTD U3JEIINN U3 HETO.

JononnurenbHass uHpopmanmsa: J[ng kaxaold Mapkd CTald CYIIECTBYET ONPEICIICHHBIN
TEeMIIEpaTypHbII MHTEpBAJ Hayajga M KOHILIA KOBKHM. B cpegnem 3toT uHTepBan cocrasiser 1100 —
1200°C (cooMeHHO-KeNTHIH LBeT HarpeToii cramm). [Ipu meperpese 3aroToBKH (SPKO-OeJIblil LBeT)
IIPOUCXOJUT MOTEPs CBS3M MEXIy 3epHaMu Metamia. [Ipu ynape Takas 3arotoBka pa3duBaeTcs Ha
gactd. OTcroa ¥ NOLUIO BBIPAKEHUE «IOBECTH /10 OEJI0ro KajleHHs», 0003HAYAIOIIYI0 KPalHIOH0
TOYKY TEpPIICHUS YEJI0BEKA.

V. 3a0auu:

1. Kakoro monepedHoro ceueHus: Ha0 B3ATh ATFOMUHUEBBIN MPYT, YTOOBI MOJIBECUTH
K Hemy Tpy3 Maccoit 200 kr npu kodddunmeHTe 3anaca mpoIHOCTH 57?

2. Macca xabunbl nudrta BMecte ¢ maccaxupamu 500 kxr. JIudTt nBmkercs BBEpX C
yckopenuem 0,5 M/c’. KakuM [OIDKHO ObITh CEUCHHE CTAIBHOTO Tpoca, €ciu
Ko3(pduLMeHT 3anaca npoyHocTH 15?

3. CtanpHOM KaHAT, MOTYIIUHN BbIJIEPkKATh BEC HEMOJBUKHOW KaOMHBI JTU(Ta, UMEET
nrametp 9 mm. Kakoit quameTp MOMKEH UMETh KaHaT, €Ciu KabuHa JudTa MOXKET
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HMeTh YeKopeHue 10 80 m/c?

. I3 nyka cTpessroT BEepTUKAIbHO BBEpX CTpenod Maccel M. Ha kakyro BbICOTY

nogHuMeTcs crpena? Harsbkenue TeTuBbl Jiyka T, ee aiuHa |, TeTHBY OTTATHBArOT
Ha paccTosHue h.

. CranpHas IIPOBOJIOKA ANaMCTPOM 1 MM HaTAHyTa B TOPU30HTAJIBHOM IIOJIOKCHUN MCKIY ABYMA

3aKMMaMH, HaXOJALIMMUCS Ha paccTosHUM 2 M Jpyr oT apyra. K cepeansHe mpoBOJIOKH
noaBecuiu rpy3 maccoit 0,25 kr. Ha ckoapko CaHTUMETPOB OMYCTUTCS TOYKA MOIBECA Tpy3a’?

Bonpocwi:

1.
2.

10.

11.

12.

13.

14.

V.

OO6Bbsicaute nocnoBuiy: "I 1e TOHKO, TaM U pBeTCs".

[Mpu cmaumBanuu kpuctawia kameHHod cosm (NaCl) Bomoii ero mpo4HOCTBH
BO3pacTaeT B COTHHU pa3. [louemy?

[Toyemy TOJNCTHIN e BECHON MEHEE MPOYEH, YeM TOHKHUM Jie]] B Hauaje 3uMbl?
[loyuemy mposiBIeHHUE CHUI CHEIUICHUS MEXAy JBYMs KyCKaMu MeTalia
JEMOHCTPUPYIOT CO CBUHIIOM, a HE CO CTaJbi0?

[louemy 1o poce KOCUTH TpaBy Jjerye?

O6Bwsicaute nocnoBuily: «Kyii skene3o, moka rops4o.

[Touemy He ObIBaeT Oojiee BBICOKHMX JACPEBHEB, YE€M ABKAJIUNT (MaKCHMaslbHas
BBICOTA HE MOXKET npeBbIatsh 200 m)?

[Touemy Gmoxa mpeiraeT B 200 pa3 BbIllIe CBOETO POCTA, a Ky3HEUUK TOJbKO B 20
paz?

Urto Takoe "ycramocth metasia'?

MOXHO JI1 CUYATATh OJHY OTAEJIBHO B3SITYH0 MOJIEKYJIY BEIIECTBOM, BEb OHA HE
oOnagaer psanoM (U3MYECKUX CBOMCTB BEIIECTBA, TAKUX KakK TeMmIeparypa
IJIaBJIEHUS, INIOTHOCTh, TBEPAOCTH?

Kakue cBolicTBa MOHOKpHCTaJJIa 3aBUCAT OT YHCIA JUCIOKAMHA B E€IUHUILIC
o0bema?

[Touemy 3akn€nkKu Bceraa paspylIalOTCs B MECTax PE3KOro HM3MEHEHUs
CEUCHMUS TIPU MEPEXOJI€ OT CTEPKHS K TOJIOBKE?

[louemy Bce HaHOAETANM OKa3bIBAIOTCS OYEHb MPOYHBIMU (IIpEAea MPOYHOCTU B
JIECSITKU Pa3 BHINIE, YeM y OOBIYHBIX 00pa3ioB)?

HazoBute nepeyncieHHbIEe HUKE SBICHUS:

ITapooGpazoBaHue ¢ MOBEPXHOCTH KHUIKOCTH;

Ilepexon BemecTBa U3 OJHOM (a3bl B APYT'YIO IPU U3MEHEHNU BHELITHUX YCIOBHIA;
3aBHCUMOCTb (PM3NUYECKUX CBOICTB OT HANpaBJICHUS BHYTPU KpHUCTAILIa;

V3MeHeHre B3aMMHOTO MOJIOKEHNSI MHOKECTBA YaCTHIL TeJla, IPUBO/ISIIEE K H3MEHEHHUIO €T
pa3mMepoB U (GOPMBI;

ITapooGpazoBaHue 1o BceMy 00bEMY KUAKOCTH;

PactekaHue karmim Maciia o mOBEpXHOCTH BOJBI;

H3meHeHne cocTosiHUS raza 0e3 Temoo0MeHa ¢ OKpyXKarolel cpenoii;

Coxpanenue yactu AeopMaIiuy TeJIOM MOCIIe CHATHS Harpy3KH.

§§ 21, 22. Vip. 5, Ne 6.
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N

10.
11.

12.

13.

14.

15.

Cy1iiecTBYIOT JBa INpezea MPOYHOCTU: IMPOYHOCTh HA PACTSDKEHUE U NPOYHOCTh Ha CXKAaTHE.
Onu He coBmnagarot. [louemy?

[Touemy CTEKJIO U YyT'yH - XpYIIKHE MaTEpUaIbI?

[Touemy amop¢HBIE METALIBI U HMX CIUIABBI, O CPABHEHUIO C HUX KPUCTAUIMYECKHM
COCTOSIHHEM, UMEIOT MEHBINYIO TUIOTHOCTh, OOJBLIYI0 MPOYHOCTh, MEHBIIYIO IJIACTUYHOCTD,
BBICOKYIO KOPPO3UIMHYIO CTOMKOCTB?

Jokaxxure, 4To KO3((PULIMEHT 3amaca MPOYHOCTH BO3PACTAET MPU YMEHBIIEHUH Pa3MEpPOB
o0Obekra’?

[ToueMy NOBEPXHOCTHOE HATSHKEHHE HE B CHJIaX H3MEHUTh (OpMy TBEpIOH YaCTHIIH,
OKpYIJIMB €e TIOA00HO Karuie?

Ornenute, Kakyro paboTy HEOOXOIUMO COBEPIIHTH, YTOOBI 3aBS3aTh Y3JIOM CTAIBHOH JIOM?
OneHute BpeMsi COyIapeHUs CTalbHBIX MIapukoB, umeromux auametrp 0,01 m. I[lmoTHOCTH
cram 7800 kr/m’, moyib FOnra 200 I'Tla.

Uro Takoe pexensuus? KakoBa ee posib B 00bSICHEHUU JIBUKEHUS JIEAHUKOB, CHOI3AI0LIUX IO
TOPHBIM CKJIOHaM?

Paccuuraiite cuiny, HEOOXOOUMYIO JUIsl pa3pblBa MEIHOW MPOBOJOKH M3 IIKOJHHOTO Halbopa
poBoJIoB tuameTpom 0,3 MM.

CKOJBbKO KyCKOB caxapa-paduHaga MOKHO MOJIOXKUT IpYyT Ha apyra?

B skcnepuMenTe 1o nmpoBepke 3akoHa ['yka Mcnoiib3yercs pe3nHOBbIN KTyT. [10 mosrydeHHbIM
JAHHBIM OTpEAETUTe MAaKCUMallbHO€ OTHOCUTENbHOE YAJMHEHHE, MPU KOTOpoM naedopmainus
€l1e 0CTaeTcs ynpyroi.

[Ipennoxxure Tyqiyr0 KOHCTPYKIMIO MOCTa U3 CTaHIapTHOTO jucta Oymaru opmara A4 (6e3
UCIIONIb30BaHus Kiest). KauecTBo MocTa oneHuBaercs mo Benuuute P/, roe P — MakcUManbHasl
Harpys3ka, KOTOPYKO MOCT BBIJICpXKHBAaeT Ha cepelauHe mposieta, | — mimHa mocta (mmpuHa
PEKH).

lepctaHas HUTH CIJIETEHAa W3 MHOXKECTBA OTIENbHBIX BOPCUHOK. Mccnmemyiite mpo4yHOCTH
TaKOW HUTH Ha Pa3pbIB B 3aBUCUMOCTH OT €€ JUIMHbI. OOBSICHUTE Pe3yIbTaThl IKCIIEPUMEHTA.
Kakyro miomane momepedyHoro cedeHus JOJDKEH Obll Obl MMETh CTaIbHOM TpPOC, YTOOBI
BBIJIEPKATh CUITY, C KOTOpO# 3emulst mputAruBaetcsa kK CosHiry?

Onenute 0€30MaCHYIO BBICOTY MPBIKKA HA TBEPAYIO 3EMITIO.

Hcmunnas u 3aKoOHHASA Yelb 6ceX HAYK COCMOUm 8 mom, Ymoodwvl Hadeaumay
JHCU3HDB UeTI08eUeCK)I0 HOBbIMU NPUOOPEMEHUAMU U O02amMCmMEaMU.
@pencuc boxon

—_ (Vpox 43T | <JIPAMEHEHME JE®OPMALMI B TEXHUKE

«Cz[a.n HAYEPTAJIRKY — MOKECIIb BJIIOGI/ITI)CH, CIaJI COIMpPoOMaT — MOKEIIb KCHUTHCHD>

L[EJIb YPOKA: T103HaKOMHTH yYaluXcsl ¢ MPUMEHEHHUSIMU JeQopMaluii B TEXHUKE

u (1)I/IBI/II-IGCKI/IMI/I OCHOBaMH CO3JaHMA HOBBIX MATCpPpHUAJIOB C 3apaHCC 3alaHHBIMH

CBOWCTBaMH.
TUII YPOKA: ypok — KoH(DepeHIIHUS.

1IVIAH YPOKA:

BerynurensHas 4acthb
Onpoc

Coo01eHus yJammxcs
[ToaBenenue UToros
3agaHue Ha IOM

Onpoc ¢ynoamenmanvuoii: 1. JlmarpamMma pacTsDKCHUS MaTepuana. 2.

aogkrwnPE

MexaHnyeckue CBOMCTBA TBEPABIX TEN: YIPYrOCTh, IUIACTUYHOCTh, MNPOYHOCTb,

TBepA0CTh. 3. OOBsICHCHHE MEXaHNYECKUX CBOWCTB TBEPABIX TEI.
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3aoauu:

1.

Jlist B3siTUSL IpOOBI TPYHTA CO JHA OKEaHa MCMOJIb3YETCS CHELUATbHBIN mpuoop,
OIyCKaeMblid Ha cCTaJbHOM Tpoce. KakoBa mnpenenpHas riayOMHA MNOTPY>KEHUS
npudopa, eciiv ero Maccoi o CPaBHEHHUIO C MACCOM TPOCa MOXKHO MTPeHEOpeUb.

. I3 CKOJILKMX CTalbHBIX IMPOBOJIOK JHUAMCTPOM 2 MM AOJDKECH COCTOATL TPOC,

pacCUMTAaHHBINA HA OJBEM I'py3a 2 T, eciau KO3 (UIMEHT 3anaca IpOYHOCTH PaBEH
47

. CeyeHnue OeapeHHON KOCTH YEJIOBEKAa HANOMHHAET MMYCTOTENBIM IUIUHAD C

BHEIIHUM paauycoMm 11 MM u BHyTpeHHMM 5 mM. Ilpenen mpoyHOCTHM KOCTHOM
TkaHu Ha cxkarue 170 MlIla. Kakas cuna, HanpaBiaeHHasi BAOJIb KOCTH, MOXKET €€
cJioMarth?

0
. CranpHas Oanka Hariyxo 3akpervieHa Mexay AByms cteHamu npu 0°C. ITlpu

NOBBIIIEHUU TEMIIEPATYPBI, OHA TPOU3BOJUT HA CTEHBI J1aBiieHUe, paBHoe 40 MI]a.
Jlo kakoil Temneparypbl Harpejaach 6anka?

. JKEcTKui TUTAHOBBIA KOPIYC MOJBOJIHOM JOAKU uMeeT IuHy 150 M u guametp 12

M. TonmuHa creHok kopryca nopsiaka 10 cm. OueHuTe U3MEHEHUE UTMHBI JTOAKHU
npu ee norpyxkeuuu Ha rinyouny 300 m. Moayns FOura ansa turana 110 I'Tla.

[Touemy 3aTOHYBIIME TOABOJHBIC JIOJKH HE "BUCAT" T/I€-TO MOOJIM30CTH OT OKEAHCKOro JHA, a
OITyCKaloTcsa Ha caMmoe aHO? Eciu Kopmyc moTepreBIIei aBapuio JIOJKA M HE COMHET JIaBJICHHEM
BOJIbI, YTO CJIy4aeTCsl 4alle BCETro, TO OH OyaeT HEeNMpephIBHO CKMUMAThCS, BHITAJKUBAIONIAS CHIIA
OyneT maaarth, v JIOAKa OyJeT OIyCKaThCs Ha THO BCe ObICTpee U ObICcTpee.

6.

CranpHOW UMIWHApUYECKH OaymioH ms ra3za mmeer auamerp 0,5 M. Kakoit gomxHa OBITH
TOJIIIIMHA €T0 CTCHOK, €CJIM OH IIpeIHa3HauYeH IJId JaBjieHui 1o 150 atm?

[Touemy OyTBUIKM AJIi HIAMIAHCKOTO JAENAIOT TOJILE W TsKellee OOBIYHBIX BUHHBIX OYTBUIOK, a
MPOOKy MPUXOAUTCA OyKBAJIbHO 3alle4aThiBaTh MPOBOJIOYHOM CETKOMW, Ha3pIBaeMOU MIo3iie?

Bonpocwi:

1. Pa3pblB HUTU TPOUCXOTUT TaM, TIE€ €€ MPOYHOCTh MHUHHMallbHA. OOBICHHUTE
TOTJa, IOYEMY PBETCS OJJTHOPOIHAS M HE UMEIOIIast 1€()EKTOB HUTh.

2. Kaxk uzmensieTcst 2Heprusi Tena npu miacTHIecKux aedopmanusix?

3. TloueMy pymaTcsi OpH Moxape CTajlbHble KOHCTPYKIIMH, XOTS CTallb HE TOPUT U B
OTHE MOKapa He MJIABUTCS ?

[Touemy npu 3aKajke BO3pacTaloT MPOYHOCTh U TBEPAOCTH CTAIH?

5. JlemnHWKW TEKyT, MOTOMY 4TO JIEN TPHOOpETAeT IJIACTUYECKHUE CBOWCTBA H
Teky4decTh. Kak 3To 00BICHUTD?

6. IloueMy Hakumb (OTJIOKEHUSI HA CTEHKaX KOTJIa PacCTBOPEHHBIX B BOJIE COJIEH)
MOXET CTaTh MPUYMHOMN B3pbIBa MAPOBOro KOoTia?

7. TloueMy OkHa B caMoJieTax KpyrJjble, a, HAPUMEpP, HE KBaJIpaTHbIE?

8. Temnoxo/ npy CTOIKHOBEHUU C JIOJAKON MOXKET MOTOMUTH €€ 0€3 BCAKUX JJIsI ce0st
noBpexkaeHu. Kak 310  cormacyeTrcs ¢ paBEeHCTBOM  JCUCTBUSL U
MPOTUBOICUCTBUSA?

9. OOBsicHUTE MOCIOBUILY: «MeTall - B OTHE, YEJIOBEK B TPY/I€ MO3HAETCS.
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10.

11.

12.
13.

14.

15.

16.

17.

18.

[louemy M Kak CHOCOOHOCTh K PAaCTSDKEHUIO NPYXUHHBIX BECOB 3aBHUCHUT OT
TEMIIEPATYPHI?

[louemy Tpoc (kaHaT) AenarOT HE CIUIONIHBIM, a COCTOSIIIUM U3 OTIEIbHBIX
MIPOBOJIOK (HUTEH)?

[loyemy ABDKHBIE MATKK JI€TAI0T MOJIBIMUA BHYTPH?

[louemy HapyuyHbI€ Yachl PEKOMEHIYETCSI 3aBOAUTH YTPOM, a HE BEUEpOM, KOrja
Bbl UX CHUMAETE C PyKU?

CMOXeT 11 pbl0aK ONpeAeNuTh Ipeies MPOUYHOCTH JECKU U3BECTHOTO TMaMETpa,
pacrionarasi Tupeii maccoit 1 kr u pynerkoin?

[loyemy mapuku NOJUIMITHUKOB CIIOCOOHBI BbIIEPKAaTh OTPOMHOE JJaBJIeHUE?

Kak uzmensieTcst npoyHoCcTh MeTasuia rnpu npeccoanuu? [louemy?

Kakyio ¢opMy nomkeH uMeTh mapoBOW KOTEN, YTOOBI MPHU 3aJaHHOM TOJIIMHE
CTEHOK MPOYHOCTH KOTJIa ObljIa HAUOOIBIIICH?

CoxkpalieHusi MBI HE TOJBKO JAlOT HaM BO3MOXHOCTH JBUTaThCs, HO U
cHaOxaroT Hac TerioM. [louemy?

bnaronaps cioxHOMY OHOJIOTHYECKOMY MEXaHM3MY HaIllM MBIIIIBI HETIPEPHIBHO IMOICTPaUBAIOTCS
II0J] BHEIIHIOKO HAarpys3Ky, 4TO IO3BOJISIET YJIEpPXKUBATh, HANPUMEP, TMPIO B BBITSHYTOM pyKE M
COBEpUIAIOT paboTy, KOTOpast MEPEXOUT B TEILIO.

19.

20.

21.

22.

23.

24,
25.

26.

217.

28.

Benukan v JIMIMOYT yCTPOWJIM COPEBHOBAaHWE: KTO OOJBIINE TMOATSHETCS Ha
nepexinaaune. KTo Beiurpaer u nouemy?

HazoBute Tpu NmpuyuHbI, MOYeMy TOPMO3HAas KOJIOJKAa M3HAIIMBAaeTCs ObICTpee,
YeM KOJIeco?

[Ipenmnonoxxum, 4To BCE pa3Mepbl CTATBHOM MPOBOJOKM M3MEHUIU B N pa3. Bo
CKOJIbKO pa3 U3MEHHUTCA: a) o0bem? 0) macca? B) IUIOMIAAb MOBEPXHOCTH? T)
KO3 PUITUEHT KECTKOCTHU? 1) MPOYHOCTH?

[11O0THOCTH MUTHUS MOYTH B JIBa pa3a MEHBIIE TUIOTHOCTH BOJbL. [louemy xe u3
JIUTHUS HE CTPOST Kopadiaum?

[louemy mpu KOMHATHOM TeMIEpaType Maclio MOXKHO pa3ma3aTth 10 XJedy
HOKOM, a CaMO OHO HE pacTeKaeTcs?

[louemy Heynpyrue Matepuainbl XOpOIO MOTJIOIAI0T 3BYK?

Kyna neBaercss KuHeTHuYecKass DSHEpPrus aBTOMOOWISL IPU CTOJKHOBEHUH,
HarpuMmep, ¢ 1epeBoM?

Ecnm cuna TpeHHsl CKOJIbKEHHSI HE 3aBUCUT OT IUIOMIAAM KOHTAKTa, TO 3a4eM
KOHBKU JI€TIal0T TOHKUMU?

Ecain Qonbry ot o00epTku KOH(METHl pasriakuBaTb HOITEM Ha TBEPAOU
MMOBEPXHOCTH, JIBUTAsi HOT'TEM, BCE BPEMS B OJIHOM HAMpPABJICHUHU, TO OHA BCETa
3aKpy4HBAETCSA BBEPX, HABCTPEUY A3TOMY HarpasieHuto. [Touemy?

[Touemy Ha 3emie MakcumaibHas BeicoTa Top 8848 M (OBepect), a Ha Mapce —
28 kM (Onum).
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29.

30.

31.

32.

33.
34.
35.
36.

37.

HazoBute campblii ynpyruid M3 U3BECTHBIX BaM MaTE€pUAJIOB, CAMBIA IPOYHBIH,
CaMbli XpYIIKUH, CaMbIH IIJIACTUYHBIN, CAMBIA TBEPABI.

W3BecTHO, 4YTO CpeAHMil POCT YeIOoBEYECTBAa HENpEphIBHO Bo3pacTaeT. He
MNPUBEAET JHU 3TO CO BPEMEHEM K TOMY, YTO BCE CPEIHHUE pa3Mephbl YellOBEKa
yBenuuyarca BABOoe? BO3MOXHO 1M COXpaHEHHE HBIHEIIHHWX MPONOpUUN Tena
yejioBeka B Oyaymiem?

[louemy riobasibHOE MOTEIMJIEHUE MPHUBOJIUT K YMEHBUICHUIO Pa3MEpOB MHOTUX
pacTeHui U )KMUBOTHBIX ?

HazoBure ycTpoiicTBo:

e /151 U3BMEPEHUS BIAXXHOCTU BO3/1yXa;

® 15l XpaHEHUS CXKIKCHHBIX T'a30B;

® 7151 IpeoOpa3oBaHsl BHYTPEHHEH SHEPTUU TOIUIMBA B MEXAHUUECKYIO SHEPTHIO;
® 7151 IEPEKAYKH TETUIOTHI OT XOJIOJHOTO TeJla K TOpsiueMy.

[Touemy Genblii MeBeAL KpymHEE Oyporo Meases?

[Toyemy mpu 3a0MBaHUU TBO3/s B JOCKY OH MHOTJa crubaercs?

N3 kycka 3070Ta Maccod 2 KI' MOXHO BBIKOBAaTh 30JIO0THIE JIMCTHI OOIIEH
mrowaeo Goee 1000 M2 [Touemy Takoe BO3MOXKHO?

3emiii  TIOJHOCTHIO BOCCTAHABIMBA€T CBOIO (OpMY TMOCiIe MPHIMBHBIX
BO3JICHCTBUMN, UTO SBISETCA MPU3HAKOM YIPYTrOCTH (MPYy>kuHb). Tax iu 310?
[louemy pnsns H0O0TO0 MEIKOTO SKMBOTHOTO CHMJIA TSDKECTH HE MPEICTaBIseT
HUKAKON OMacHOCTH?

Ecnu nunetinas pasHua MCXKXIYy O6’beKTaMI/I, Ha KOTOPBIC MBI CMOTPUM B MHUKPOCKOII, B JJCCATKH -
COTHHU-TBICAYU pa3, TO pa3HULId B o0BbeMax UIU Bece — OT ThICIY J0 MUJIJIMOHOB pa3!

38

. Keneso u crainp, npexae 4eM paciuiaBuTbes, pazmsardyarorcsa. Kak 3to monumars?

39. [loyemy HaHOTPOBOJIOKH MOYTH HE UCTIBITHIBAIOT IJIACTUYECKUX eopMarinii?
JlomoJiHUTE/IbHDbIE 321a4N: 4
1. OHGHI/ITC MAaKCUMAJIBHYKO BBICOTY CTPOI0 BCPTUKAJIBHOI'O

. ToncrocTteHHas crtajbHas KOJOHHA ,Z[HHHOﬁ £=3mmnu Hapy’>XHbIM

3

JepeBa, €Ciu IUIOTHOCTh JepeBa mopsaka 500 xr/M”, a mpenen
8

npouHoctu 10° Ila. Tlouemy BbICOTa A€pEeBHEB 3HAYUTEIHHO

MEHBIIIE MMOJTY4eHHON OLIEeHKH?

maamerpom D = 300 mm cxumaercs cuimoin F = 10 MH.
Onpenenuth TONIIUHY CTEHKH M a0COJIIOTHOE U3MEHEHHE JITMHBI
KOJIOHHBI, €CJIM J0IyCcTUMOeE JaBiieHue p,= 50 Ml]a.

. Ocratounyto aedopmaIiio ynpyroro cTep>kHst MOKHO TpyOo M300pa3uTh C MOMOIIIBIO rpaduKa.

[Tycte crepxkeHb BHauane pacTsHyT Ha Al = X, a 3arem Harpy3ky yoOupator. Ompenenute
MaKCHUMaJIbHOE€ H3MeHeHue A7 TeMIepaTypbl CTEp)KHS, €CIM €ro TemjIoeMKocTb paBHa C.
CrepKeHb TENI0N30JIMPOBaHHBIN.

Jonmonnurearnass ungopmanusa. Jén. Korna nén B cocyae ¢ BOJAOW TaeT, IJIOTHOCTbH CMECH
yBenuuuBaeTcsa. C pocToM TeMmeparypbl ATOT TIPOIECC pPa3BUBAETCS, YTO NPUBOJIUT K
JanbHEHIIeMy yBEIMYSHHIO TUIOTHOCTH, OJTHAKO, KOT/Ia TeMIieparypa nepeBanuBaer +4 °C, 6onee
CYIIIECTBEHHBIM CTAaHOBHUTCS yBEeIWYeHHE 00bEMa 3a CYET TEIUIOBOTO MABIIKEHUS MOIEKYN, U B
pe3yJbTaTe IIOTHOCTh HAYMHAET YMEHbBIIATHCA.
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JIEn oOmamaer TUTACTUYHOCTHIO, YTO TIO3BOJIIET €My Teub, €CIM K HEMY MPWIOXKEHa CHIIA.
[Tpumepom SBISIOTCS JIGTHUKH, KOTOPBIE TIOCTENIEHHO HAYMHAIOT CTEKATh B HU3HMHBI, €CIIM HA MX
MOBEPXHOCTH HAKATUIMBAETCS OOJIBIIOE KOJIMYECTBO CHETa, CBOUM BECOM YCKOPSIIOLIETO TeUCHUE.

[Tpu Temmeparypax, OJU3KHX K TOYKE TUIABIICHUS JIbJIa, €T0 MOBEPXHOCTH MOKPHIBACTCS TOHKON
KUAKOW IIIEHKOM (y MOJIEKYJN BOJIbl, KOTOpPblE HAXOJATCS HAa MOBEPXHOCTH, COCEAEH C OJHOU
cTopoHbl HeT). Takas MmiieHKa HOCUT Ha3BaHUE IEPEXOJTHOTO ciiosi. braromapsi sTomy SIBICHUIO,
MOXHO KaTaTbCsd Ha KOHBKAaX IO JIbJIy, TaK Kak TIpU IIOBBIIMICHUW JaBJICHUS, BO3pacTaeT
Temriepatypa (JIOKQJIbHO, B MECTE IMPHUJIOKECHHS [ABJIEHHUS), YTO B CBOIO OYEpE/b, BBHI3BIBACT
TMOSIBJICHUE KBA3MKHUJIKOTO CJIOS, IO KOTOPOMY M CKOJIB3UT OCTPHUE KOHbKA!

JlomoanutenbHass uHopmamus. Ilouyemy KHBOTHBIE pa3MepoM ¢ He0OCKped oOpedeHbI?
[Tourn dereipe Beka Haszan [ammmeo [Mamwiel OTKPBUT 3aKOH MAacCIITaOMPOBAaHUS OOBEKTOB,
M3BECTHBIM KaK 3aKOH KBajapaTa — Kyba. CorjacHo emy, €Cli yBEIHUYUTh BCE pa3sMephl 00bEKTa
B JIBa pasa, IUIONIaJb €r0 MOBEPXHOCTH YBEJIMUYUTCS YK€ B UETHIPE pasa (/IBa B KBaJpare), a €ro
obbeM — BBoceMb (ABa B KyOe). Uewm Oosibiie MHOXWUTENb, TeM OOJBIIE Harpyska
Ha KOHCTPYKITUIO. DTO OJIHA W3 MPUYHH, TIOYEMY CII0)KHO TPOCKTUPOBATH CBEPXBBICOKUEC 3IAHMS.
Bo3bMeM caMbIX BBICOKHX W3 COBPEMEHHBIX, XOPOIIO W3yYCHHBIX JKHUBOTHBIX — JKHPaAQOB.
Ux cepauie B Tpu paza MOIHEE cepila YelIOBEUYeCKOro, a KpOBb — B TPU pas3a TyIle HaIilei.
be3 aTux mpucnocoOiieHnii KWUBOTHBIE HEMEUICHHO TMMOTrHOany Obl OT mepemnaja JJIaBJICHHS
IIPH IO IbEME WITH OITYCKaHWUHU TOJIOBHI.

Ymo, HakoHey, npedcmasnsemcs Ham 3ameepoevbiM U NIOMHbIM,

To cocmosame u3 Hauan KPrOYKOBAMBIX OOJIHCHO HECOMHEHHO,

Cyennennvix medicoy coboi Hanodooue 6emoK CNniemeHHbIX,

B smom paspsoe sewell, 3aHumas 8, Hem nepeoe Mecmo.

byoym anmaszvl cmosms, umo yoapoe coscem He bosamcs,

Jlanee — meepoviii Kpemens u xceneza Mo2yue2o Kpenocms,

Taxk sce kax cmouikas mMedb, Ymo 36eHUmM npu yoapax 8 3acosbi.

Jlykpeyuii
I11. Ilpumenenue nedopmManuii B MAIIMHOCTPOEHHUH.
CeromHs MaTepuajioBeJleHHe - DOSTO HayKa, KOTOpas OXBaThIBaeT Bce cdepbl HameH

KU3HEAEATCIBHOCTH OT OBITOBOIO YPOBHA JO BBICOKOTEXHOJIOTHUECKOTO ITPOM3BOJICTBA
OMOCOBMECTHMBIX MaTEpUANIOB ISl IPOTE30B, IOJYIPOBOJHUKOB ISl AJICKTPOHUKH, MOKPBITHH,
MOBBIIIAONINX KOPPO3MOHHYIO M M3HOCOCTOMKOCTh MarepuasioB M MexaHum3MoB. Kowenm XX wu
Havano XXI Beka MpUHECIN MacCy OTKPBITUN B MaTepHaI0BEACHUM.
KoMMno3uTHBIA MaTepPHAaJI - MHOTOKOMIIOHEHTHBIE MaTE€PHAIIBI, COCTOSIIKE, KaK MPABUIIO, U3
IUIACTUYHOM OCHOBBI (MAaTpHUIbl), APMHUPOBAHHON HAIOIHUTEISIMHU, OOJAJAONIMMK BBICOKOM
MPOYHOCTHIO U KECTKOCTHIO.
IleHomaTepuasdbl — Jerkue Ta30HANOJHEHHBIE  MaTE€PHAIbl  AYEUCTOTO  CTPOEHHUS,
HAIlOMHMHAIOIIUE IO CTPYKTYpPE 3aTBEPACBUIYIO TI€HY. M3roTOBISIOTCS W3 TOJMMEPOB, PE3UH,
CTEKJIa, KEPAaMHKH, AIFOMHHUS U APYTUX BEIICCTB.
ITostuMepbI - HeopraHWyecKue W OpraHUvecKhe, aMOp(HbIE M KPUCTALIMYECKUE BEIIECTBA,
COCTOSIIME U3 3BEHbEB, COENMHEHHBIX B JITTMHHBIE MAaKPOMOJIEKYJIbl XUMUYECKUMU CBS3SIMHU.
YrieniacTuku - HOJUMEPHBIE KOMITO3ULIMOHHbBIE MaTepHalbl U3 HeperuIeTéHHBIX
HUTEH yriiepoJHOTr0 BOJOKHA, PACIOI0KEHHBIX B MATPUIIE U3 MOJIUMEPHBIX CMOJL
Venepoo - ocobvuii snemenm, eOUHCmMEeHHbll, CNOCOOHbIL COeOUHAMbCA CaM
¢ coboli u 006pazosvieams 6e3 OONBLULO20 PACX00A FHEP2ULU ONUHHbIE YCIMOUYUBbIE
yenu, a 015 HCU3HU HA 3emie (Mou eOUHCMEEHHOU (OPMbL HCU3HU, KOMOPASL HaM
U38eCMHA) HYJHCHLL KAK pa3z OnunHsle yenu. l[lomomy-mo yenepoo u asisiemcs
KAIOYEBbIM DNIEMEHMOM 8 CO30AHUU HCUSHU.

Ipumo Jlesu
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%80%D0%BE%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B

B anmaze Kax[plif U3 YETHIPEX AJIEKTPOHOB BHEIIHEH O0OJOYKU COCTUHSCTCS
C 3JIEKTPOHOM BHEIIHEW 000JIOYKU APYroro aromMa ¢ oOpa3oBaHMEM YETBIPEX
cesazeit C—C. [lo mpuxoTu XuMuM aTomsl yriepoja Oosiee
CKJIOHHBI 00pa30BbIBaTh JBYMEPHYIO CTPYKTYPY, B KOTOPOU
KKl M3 HUX CBA3BIBAETCSA TOJBKO C TPEMS JIPYTMMH.
TakoB naBymepHblli Kpuctaia — rpadeH. OcraBiuiics
He3a/IelICTBOBAaHHBIM YETBEPTHIM 3JIEKTPOH BHEIIHENH 0007104YKU (OJUH HA aTOM)
roTOB Y4acTBOBaTh B (popMHpOBaHUM €1a00H CBSI3U, KOTOPast COEAUHSIET MEXKIY
co0oil oauH cioil rpadeHa c Apyrum, APYro ¢ TpeTbuM U T. 1. B pesynbrare
TaKOM YIaKOBKH (opMupyeTcst rpaduT — Haubosee pacupocTpaHeHHas (popma
KPUCTANTHIECKOTO yriepona. M3 rpadena, caMoro mpoyHoro B MHpE Marepuaja, MOXKHO CHEaTh
MJACTUHY B MHJITMOH pa3 ToHblle Oymaru u B 200 pa3 npounee ctanu. YToObI IPOJIOMUTH CIION
rpadeHa TOJILMHON € MJIEHKY Ui NUIIEBBIX MPOJIYKTOB, HY)KHA CWJIa CJIOHA, NMPWIOXKEHHAs K

3aTOYECHHOMY KapaHIaIry. Marepuan Moayib [IpounocTh

Jdoxkaaabl y4eHUKOB: IOnra, I'Tla

1. Ilytu co3pmanus MarepuanoB c 3apaHee | CTEKJIOBOJOKHO 90 4,7
3aJJaHHBIMHA CBOWCTBAMMU. Kesuap 180 5

2. VnpaBieHHe CBOWCTBaMH, CTPYKTYpoi M | Vrmepoanoe Bojokro | 600 3,6

CTPOCHHEM MaTEPHAJIOB.

VYrpaBineHue TeXHOJOruel 00padboTKU MaTepUasoB.

MexaHndeckast HaMsATh METaJJIOB.

Pazpymenue, mpoyHOCTH ¥ CBEPXITPOYHOCTb.

MeTammyeckue CTeKa.

[TepoBCKHUT - OHO W3 MEPCIIEKTUBHBIX COSAMHEHUN I aKKYMYJISIIAA COTHEYHOU SHEPTHUH.

Kommno3uTtHbie MaTepuabl - MaTepuabl OYIyIIero.

dyiepeHsl U yrIIepoaHbIe HAHOTPYOKH.

HaHoTexHoJIOTMH TIPEACTaBISIIOT COOOW COBOKYIMHOCTh XHMHUYECKHX, (U3UUCCKUX WIIH

HCKYCCTBEHHBIX OHOJIOTMYECKHX IIPOIIECCOB, IMO3BOJISMIONIMX KOHTPOJHpPYeMO paboTaTh C

HaHOOOBEKTaMH, (HOPMHUPYIONTUMU pa3IMUHbIE MaTepUabl, YCTPOWCTBA WM TEXHUYECKUE

CHCTEMBI.

1. IToBTOpPHOE HCIIOIH30BAHNE TPOMBIIIJIEHHBIX OTXO0JIOB.

2. TexHoJyoruii mepepabOTKH BTOPHYHBIX MATEPUAJIOB C UCIIOJIb30BaHUE METOI0OB OMOTEXHOJIOTHH.

IMone3nass uuHdpopmanusi: Bynkanudeckoe cCTekIo (0OCHAMAH) - HEPACKPUCTALIN30BABIIUICS

MPOIYKT, 0Opa3yromuics Mpy 3aKajake (04eHb OBICTPOM OCTBIBAHHWH) MarMaTHYECKOTO pacIljiaBa,

JOCTHUTIIEr0 3eMHOW MOBEpXHOCTH. OXJaXKICHHWE BYJIKAHWYECKOW JIaBBI MPH ATOM IMPOUCXOIUT

HACTOJIBLKO OBICTPO, YTO HUKAKHE KPUCTAJUIBI MUHEPAJIOB HE YCIICBAIOT BBIICIUTHCS U3 paciljiaBa, a

cocTaB 0OcHIMaHa MPEACTABISIET COOOH YCPETHEHHBIM COCTAaB KUCIOW MarMal.

Ecimu Obl 1OgoOHBIM MarMaTHYECKHM pacIilaB MEIJICHHO 3acThiBajl Ha TIJIyOMHE, U3 HEro

oOpazoBaslach  Obl MarmMaTH4eckasi IOPOJia THUIIA TPAHUTA, COCTOSINAs W3 KBapIiia, MOJICBOTO

III1aTa ¥ CIIOAbI. B Ie0M, XMMHUYECKHM cOCTaB OOCHAMaHA aHAJIOTHYEH TPaHHMTYy, B KOTOPOM

rIIaBHbIE KOMIIOHEHTHI TpeicTaBiensl kpeMHesemoM (SiO; ot 65 10 75%) u rimuozemom (Al,O3 ot

10 mo 18%).

JlonosinuTeIbHAsA MHPopManus (MeTaaiabl): Metamibl — 310 rpynna u3 6osiee 90 mpocThix

BEIIECTB U3 Mepuoandeckoil Tabmuil MenaeneeBa. MeTtannam XapaKTepHbl HECKOJIBKO CBOICTB,

M0 KOTOPBIM MX Pa3AESAIOT MO TPYIIIaM:

e TBEpPAOCTb — COMPOTHUBIIECHUE K MPOHUKHOBEHHIO B MaTepHall APyroro, 0ojiee TBEPIOTO TeNa;

e MPOYHOCTb — CTONKOCTH K pa3pylICHHUIO MO/ BO3ACHCTBUEM BHEITHEN HATPY3KH;

e yOPYroctb — U3MeHeHue (PoOpMbI MaTepuaa Mo 1 BO3JACCTBUEM BHEITHUX CHII U
BOCCTaHOBJIEHUE €€ MOCIIe TOr0, Kak 3TH CHJIBI IEPECTAIOT Ha Hee BO3/ICHCTBOBATH;

e IUIACTHYHOCTH — M3MEHEHHE (POPMBI MaTepuaia Mo i BHEITHUM BO3/ICHCTBUEM U COXpaHEHUE
€€ M0CJI€ YCTPAHEHHUsI 3TOrO BO3/ICUCTBUS;

CoNo Ok~
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https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%C2%F3%EB%EA%E0%ED%E8%F7%E5%F1%EA%EE%E5_%F1%F2%E5%EA%EB%EE
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%CA%E8%F1%EB%FB%E5_%EC%E0%E3%EC%E0%F2%E8%F7%E5%F1%EA%E8%E5_%E3%EE%F0%ED%FB%E5_%EF%EE%F0%EE%E4%FB
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%C8%ED%F2%F0%F3%E7%E8%E2%ED%FB%E5_%E3%EE%F0%ED%FB%E5_%EF%EE%F0%EE%E4%FB
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%C3%F0%E0%ED%E8%F2
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%CA%E2%E0%F0%F6
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%CF%EE%EB%E5%E2%FB%E5_%F8%EF%E0%F2%FB
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%CF%EE%EB%E5%E2%FB%E5_%F8%EF%E0%F2%FB
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D1%EB%FE%E4%FB
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%C4%E8%EE%EA%F1%E8%E4_%EA%F0%E5%EC%ED%E8%FF
https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%CE%EA%F1%E8%E4_%E0%EB%FE%EC%E8%ED%E8%FF
https://vk.com/away.php?to=https%3A%2F%2Fhi-news.ru%2Fscience%2Fkak-sozdavalas-periodicheskaya-tablica-elementov-mendeleeva.html

e H3HOCOCTOHKOCTH — COXPAaHEHHE XOPOIIETO BHEIIHETO BUIA U (PU3HMUECKUX CBOUCTB
MaTtepuala Mocjae CUIbHOTO TPEHMS;
e BfI3KOCTh — CIOCOOHOCTh MaTepUaia BEITATHBATHCS 0] BO3/ICHCTBUEM BHEIIHUX CHUJ,;
e YCTAJIOCTh — CBOMCTBO MaTepHalla BblIEp)KUBaTh MHOTOKPATHbIE HATPY3KH;
e KApOyCTONHYMBOCTH — COIIPOTUBJIEHUE OKUCIUTENBHBIM IIPOLIECCAM IIPU HArPEBAHUU JI0
BBICOKMX TEMIIEPATyp.
UepHble MeTaIbl ACTIATCS HA 5 NOATPYIII:
JKeJIe3Hble MeTaJIbl (KOOalbT, HUKENIb U MapraHell);
TYromjiaBKue MeTaJLIbl (HIOOUH, MONMO IEH, BOJIb(paM U PEeHHI);
ypaHoBbIe MeTaJLIbI (YpaH, KaTu(QOpHUI U pyrue paJanoaKTHBHBIC METAJUIbI);
peaKo3eMesbHbIE MeTAJIbI (JJaHTaH, IPa3eoAUM, HEOIUM U JIPYTHe METalbl);
® IeJI0YHO3eMelIbHbIe MeTaJIbI (OepryuInii, MarHui, KalnblMi, paguil U Ipyrue MeTaIbl).
LiBeTHBIEe MeTANTBI (TSIAKeJIbIe METAJLIBI, JIETKHE METAJLIbI, 0J1arOpoIHbIE METAJLIbI).
JononHurtenbHass nHGopmanusa (BblIVIaBKa cTaamn): Yucroe keie3o JOCTaTOYHO IUIACTUYHOE,
YYyryH Xpynkuil. YToObl U3rOTOBUTH CTallb, HY’)KHO ObUIO IOOABUTH K YHCTOMY JKeJe3y ellle KOKca,
4TOOBI BEPHYTH YIJIEPO/I, @ 3aT€M BapUTh BCIO 3TY CMECh Ha MPOTSHKEHUN HECKOJIBKUX HENENb. JTO
noporo. Torja cramu B pacIjIaBiI€HHBIM YYT'yH JOOABISATh KUCIOPOJ (BO3AYX), YTOOBI CBSA3ATh
YTJIEpoJ, MOCJe YEero B OIMpe/eleHHbII MOMEHT NpeKpallaT nojaady Kuciopojaa. B pesynbrare
BMECTO YMCTOTO jKeJjie3a IMOJIydaloT CTalb C KaKMM-TO COJIep’KaHueM yriepona. Yucroe kene3o
mnaButces nipu 1535° C, ogHako yKe TOBOJBHO Majibie JOOABKHU YTiepo/ia 3HAYUTEIHHO TIOHIKAIOT
TeMIlepaTypy IUIaBJI€HUS jKelle3a, a YIJIepoJ BcCerja Moja pPYyKoW - Beldb JJIs HarpeBa pyJsl
WCI0JIb30Ball B KauecTBE TOIUIMBA JIpeBECHbIN yrosib. Camas HH3Kas TeMmIeparypa IJIaBiIeHMUS,
JOCTUTHYTasl Ha 3TOM IyTH, - okoJio 1150° C.
JonosnutensHasa undopmauusi: Konb, pazmMep kKoToporo B 2 pasa Ooubliie, uMeeT B 8 pa3
Oonbmii Bec M B 4 pa3a OOJBIIYIO IUIOLIAJb ONOPHI, HAa KOTOPYIO OIMUPAIOTCS €ro HOTH.
[Tomy4yaercsi, 4TO HOTUM KOHs, KOTOpbIM HMMEET BABOE OOJIBLIMHA pa3Mep, HCIBITBIBAET BIBOE
OoJbllIee TABJIEHUE CO CTOPOHBI OMOPHI. 3HAUUT, €CIM Mbl OyAe€M YyBEIMYMBATh pa3Mep HaIIEro
KOHS$, TO B KAKOH-TO MOMEHT ITPOYHOCTh KOCTEH HOT OKa)eTCsl HEI0CTaTOYHOM, YTOOBI yAEpKUBATh
YBEJIMUMUBAIOIIUICA BEC U HOTH KOHs pa3pymarcs. HemoctatouHoi oKakeTcsi MpOYHOCTh IIEHHOTO
oThena, WIKypbl, Ta3a M JAPYIMX OpPraHoB. ODTUM OOBSCHSAETCS, [O0YEMY TIOJOBbI TMI'AHTCKUX
JMHO3aBPOB ObUIM TaK HENPONOPLUOHATIBHO Majbl IO CPAaBHEHHMIO C MX TYJIOBHUINAMHU U HOYEMY
KMBOTHBIE C OOJIBIIMMHU 110 CPABHEHHUIO C MX TYJOBHILAMH FOJIOBaMH, TaKUe KaK AeIb(MUHbI U KUTHI,
KHUBYT B BOJE: cuja ApxuMeda KOMIIEHCUPYET BeC MX Tel, M TpeOOBaHUS K IPOYHOCTU
CYIIECTBEHHO cMsryaroTcs. Cuiia Mblil (IPOYHOCTh KOCTEH) IMpONOpLUOHAIbHA IUIOIIAN, a BEC
IPONOPLHOHANIEH 00bEMY, IO3TOMY O CIIOHOB KOHEYHOCTH ToJICThbIE. Kosm4ecTBO BbIIENsAEMOI
KUBOTHBIM SHEPIUU MPONOPLHUOHAIBLHO 00BEMY, a M3Iy4yaeMOW — MPONOPLHOHAIBHO IJIOIA]H,
[I03TOMY Y CJIOHA OoJiblIMe yIIU. MIIEKONUTAIOIIKNE U NTULIBI HE MOTYT UMETh Maccy MeHblie 1,5 —
2 r. [Ipu Takux pa3Mepax OTHOILIEHHE IUIOIAAM K 00bEMY OKa3ajJoch Obl CIMIIKOM OOJBLINM, U
Oojiee MeJKHE JKUBOTHbIE HE CMOIVIM Obl OCTaBAaThCS TEIUIOKPOBHBIMH H3-3a OIPOMHBIX IOTEPb
Teruia.
JononnurenbHass uHpopmanusi: 13 3aKOHOB TI€OMETpPUM CIEAYET, YTO C YBEIWYCHHEM
reOMETPUYECKUX pa3MepoB Tela IUIOIIa/ b €ro MOBEPXHOCTH PACTeT MEUIEHHEe, YeM 00beM, U IpU
HEKOTOPOM pa3Mepe Tella HOpPbI YK€ He MOTYT 00eCleunTh a/IeKBaTHOE MOCTYIICHHE KUCIOPOa.
BoT noyemy GOJIBIIMHCTBO COBPEMEHHBIX HACEKOMBIX UMEIOT HEOOIbIINE pa3Mepbl — B IPOTUBHOM
ciiyyae oHU Obl 3a7J0XHYIUCh. Kora HacekoMble Ha 3eMiie TOCTUT I OOJbIINX pa3MepoB?
JonoanurenbHass nHGopmanusa: [Ipy pacTsbKeHHMM IUIACTUHKU C JUIMNTHYECKMM OTBEPCTHUEM
HauOoyiee omacHble (MMKOBBIE) HANpPSDKEHMs B IUIACTHMHKE OMNPEIENAIoTCs 1o  (opmyle:

a
o, = o-(1+ 26) -rae a u d — Oonbinas ¥ Manas Moixyoch 3jutunca. Camasi onmacHasi CHTYyalus

BO3HHUKACT Yy OCTPBIX BBIPC30B B XPYIKHUX MATCpUAJIAX. HO‘-ICMy 3aKJIENKU Bceraa paspymiaroTCsa B
MCCTax PpPE3KOro HU3MCHCHHUA CCUHCHUA IIpU MTCPEXOAC OT CTCPKHA K rojoBKe? HO‘-ICMy

HWJUIFTOMHUHATOPBI B CaMOJICTax ACIat0T OBaJILHOH (bOpMLI?
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V. Ilonsenenrie UTOroB KOH(PEPEHIIMHU, HarpakaeHUE OO AUTENECH.

V.
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14.
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16.

17.
18.

19.

20.

Onummre BBHIMBIIUICHHYIO CUTyalndio (Gopme pacckasza, COIepKaHUE KOTOPOTO BO MHOTHX
CIIydasx HaXOJUJIOCh ObI B IPOTHBOPEYHH C MOJICKYIISIPHO - KHHETHYECKUMU TIPEICTABICHUSIMH
O CTPOCHHUU BEILIECTBA.

[Tnuauit  crapmuit (23-79 rr. H.3.) COBETOBAI IMOJIOKHUTH IPEANOJaraeMblii anMas Ha
HAaKOBAJIBHIO W YyNIAPUTh €r0 TSKEIBIM MOJIOTOM Kak MOXHO cuibHee. Ecim kameHb He
BBIJIEPIKUT, OH HE HACTOSIIUN anmas. Tak Jiu 31o?

Jletanu mnpu HU3KOM TeMIiepaType MOMEMIAIOTCS B CPeay C MOPOIIKOOOPa3HBIM ITMHKOM TPHU
temneparype 10 450 rpagycoB mo Ilenscuio. Yem Beimie temmeparypa oOpabOTKH, TeMm
OoJIbIIasi pABHOMEPHOCTD MOKPHITHS AeTanu obecrieunBaercs. [louemy?

Oruenure naBiaeHUE, KOTOPOE 3aMep3arolasi BO/Ia OKa3bIBaCT HA CTCHKU PACIIIECIUHBI.

[Touemy cTebnu OTHONETHUX pacTEeHUN UMEIOT GPopmMy TPyOOK?

[Touemy ros0BBI TUTAHTCKUX AMHO3aBPOB OBLIN TaK HEMPOMOPIIHOHAIBHO MaJIbl 10 CPAaBHEHUIO
C WX TYJIOBUIIAMHU W TOYEMY >XMBOTHBIE C OOJBIIMMH TIO CPAaBHEHHIO C UX TYJOBHUIIAMHU
rOJIOBAMH, TaKH€ KaK JIeTb(UHBI U KUTHI, )KUBYT B BOJIE?

Ecnm maneHpKkMM MOJIOTKOM TPOKOBAaTh HEOOJBIIONW YYaCTOK MEIHOM TPOBOJIOKH, TO
MPOYHOCTH ATOTO YYACTKA YBEIMUUTCS. Tak I 3TO ¥ ouemy?

Kakxum 00pa3oM KOHCTPYKITHSI MHOTHX COBPEMEHHBIX aBTOMOOMJIEH CIIOCOOHA MOTJIONIATh MPH
yAape MakCUMyM 3Heprun?

Cnuuky Wi COJOMHHKY JOBOJILHO TPYIHO DPa3opBaTh, PACTATHUBAs WX BJOJb OCH, U OYCHb
JIETKO CJIOMaTh, M30THYB uX. [Touemy?

Uem cuibHEe HaAYT BO3AYIIHBIM IApUK, TeM Ha OOJIbIIEe YHCIO0 MaJEHBKHX YacTed OH
sornaercs. Tak 11 310 u moyemy?

[Touemy Menkue HacekoMble, Najias ¢ OOJIBIION BBICOTHI, OCTAIOTCSI HEBPEAUMBIMH, a KPYITHBIE
KUBOTHBIC THOHYT?

He oTHOCATCS HU K Tra3y, HU K )KMJAKOCTH, HA K TBEPJABIM TEJIaM TAaKHE BEILIECTBA, KAK: CTEKIIO,
KOJUIOM/IBL, )KUJKHE KPUCTAILIIBI U CBEPXIPOBOAHUKHU. [Touemy?

Korpa xxunkocts 3amep3aer, MOJEKYISPHBIM XapakTep €€ MOBEPXHOCTHU MU3MEHSETCS Mallo, U
MIOBEPXHOCTHAs 3HEPrusi coxpansercd. [Ipeanonoxum, 4To mpu JOCTHKEHUH TEOPETHUECKOU
MIPOYHOCTH, BCS SHEPrus AeGopManuu B oObeMe MEXay ABYMs CIOSIMU aTOMOB IEPEXOJUT B
MOBEPXHOCTHYIO JHepruto. Torma W3 MNOJydeHHOW (GOpMyIbl CleyeT, YTO 4YeM TOHBIIIEe

o6pa3eu, TEM OH IIPOYHEC. Tax nu 5TO HA caMOM z[ene?

2
o O_nos : S _ O-nos

2E  S-d d
KakuM MokeT ObITh MAaKCHUMaNIbHBIM pa3Mep IJIaHEeThl, UMeroIuil popmy Kyda?
JloKa3atk, 4TO €CJIM BCE B MUPE YBEJIUYHTH B JIBa Pa3a, TO ITOI0 HE MOXKET ObITh.
Haxkaraiite n3 Tecra (muactwinHa) Ha Myke 40 — 50 mapukoB OJMHAKOBOTIO pasmepa
auamerpoM 5 — 10 MM M, IOMECTHB MX B PE3MHOBBIN IIApUK, 000KMHUTE PyKaMH CO BCEX
cropoH. Kakue MHOrorpaHHuku y Bac HOJy4uiauch W mnodemy? Haueptute auarpammy
pacnpeeneHuss MHOTOTPaHHUKOB, Ha OCHOBE IIOJyYEHHBIX CTATUCTUYECKUX AAHHBIX.
[lepeuncnure rnaBHbIE (ONpENENAIONINE) CBOMCTBA ra3a, napa, >KMJIKOCTH, TBEPJIOTO Tea.
B cocyne emkoctsio 1 M Haxomures 100 kr KHCJIOPOJA O] JaBJICHUEM 10° TTa. TlnoTHOCTH
XKuAkoro kucinopona 1141 Kr/m°, Kucnopox xunmut mnpu arMochepHOM [aBJIEHUU TPU
temnepatype 90 K. KakoBa aOcomoTHast «BJIa)KHOCTb» KUCIOPOJAa B TOW YacTH cocyia, TIe
KHUCJIOPOJ HAaxOoJuTcs B razoodpazHoMm coctosHMM? KakoBa Macca 3TOro razoo0pazHOTO
KHCII0pOo/ia B cocyae?
B ToHkocTeHHOM cdepuyeckoM OajuloHe MOJDKEH XpaHUThCcs ra3 npu Temmeparype 7.
Omnpenenuts Maccy OaimyioHa M, ecilu IUIOTHOCTh MaTepHala, U3 KOTOPOTOo OH M3TOTOBJIEH p,
paspbIBalolllee MaTepHail HalpsbKeHUe g, KOJIMYECTBO ra3a B OajuloHe v MOJIeH.
3aBUCUMOCTh NOTEHLUMAIBHON 3HEPTMU B3aMMOJCUCTBHSI MOJIEKYJ OT PACCTOSIHUSI MEXKIY UX
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LIEHTpaMu:

- 12 , 6
SN EINC) —
0

Ha xakoM paccTosTHUM MEXIy IISHTPaMU MOJIEKYJ UX MMOTSHIMATbHAS YJHEPT Ul MUHUMATbHA?
Yenosex, komopbwlli 6epum 6 CKA3KY, 0OHANCObL 8 Heé
nonaoaem, nOmMoMy umMoO y He20 ecmb cepoye...

C. I1. Koponés

... A xouy bonvue2o. He npocno NOHUMAantb CMuslci Ciloe,
HO euye 3Haniv, nodemy OHU 3gyuam makx, d He unHaue...

Jleccune
pok 44/m05mmomm71 YPOK 1O MOJIEKYJISIPHOU ®U3UKE

Yro MemaeT BaM C:KATh IIAPHK U3 CKOMKAHHOIO JUcTa Oymaru emie 0oJibuie?
L[EJIb YPOKA: O0600mUTh, W CUCTEMATU3UPOBATH 3HAHUS YYAIIUXCS IO TEMe:

«CBoiicTBa apoB, )KUAKOCTEW U TBEPJBIX TEI.

TUII YPOKA: 06001maroniuii - TOBTOPUTEIHHBIA YPOK.
OBOPYJIOBAHHUE: o6o6maromas tadnuna "MonexkynspHas Qusuka", 3adeTHbIe
TMIATTKH 110 MOJIEKYJISIPHOU (pr3uKe. -

‘stnbno
YAY W

LIJIAH YPOKA:

BcerynurtensHas 4acTh
O6o0maroriee MOBTOPEHUE
CamocrosTensHas paboTta
4, 3amanue Ha IOM

I1. 3anmonHnenue o6obmaromnieit Tabuis! "Ouzndeckas Teopus'.
MOJIEKY/IAPHAA ®U3UHKA

wNh e

HoBble maTepuaas! e

I. OCHOBAHHUE

1. Habawoenua: wucnapenue, cdepudeckas Qopma Kamenb KHIKOCTH,
IpaBWIbHAS TeoMeTprueckas (opmMa KpUCTAILIIOB.

2. Dxcnepumenmpl: ONBITHI C TapaMu, KaNWUIAPHBIE SIBICHUA, AePopMaIiiiu
TBEPBIX TEIl.

3. Ocnognvle nonamus: Qaza, Ga3zoBoe paBHOBecue, (Ha30BBIA MEPEXo,
KHUJKOCTh, TIOBEPXHOCTHOE HaTsOKeHUe. TBepaoe Teno, nedopmarus,
KPHUCTAJI, TPOYHOCTH, YIPYTOCTh, MIACTUYHOCTD, XPYIKOCTb.

4. MooOenw: naeanbHbIN a3, KUJIKOCTh, KPUCTAILI.

1. AAPO TEOPUUN
1. Ilocmynamul: TpU OCHOBHBIX TIOJIOKEHUSI MOJICKYISIPHOU (PU3HKH.

: 3 .
; E, = 5> k - T ; METOJIBI MOJIEKYJISIPHOM JUHAMUKH.

K
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3. Koncmanmui: K = 1,38'10'23 JIx/K; R= 8,31 JI/(K-Moub).
I1l. CIEACTBUSA

F 20
1. @opmynvi-cneocmaus: r =L 100%; o=""; h="":; 6=E=¢
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2. Dkcnepumenmanvhas — npogepka:  ONpPENeNieHue  MOAYJIS  yOpyrocTu
Marepuala; u3MepeHue MOBEPXHOCTHOI'O HATSIKEHUE.

3. I panuysl npumenumocmu:

4. Ilpakmuueckue npumeHeHus: CHXWKEHHE Ta30B, U3MEPEHUE BIIAXKHOCTH
BO3/lyXa, OKpamuBaHue, (urtwin, ocymenue Oonor. [IpoBogHuKH,
U30JISITOPHI, MATHUTHI.

TennoBass ¢opma aBKEeHUS MaTepuu. UTO MBI MOXKEM OOBACHUTH C IOMOIIBIO

3aKOHOMEPHOCTEM, MOTYyYEHHBIX TPU U3YYEHUH MOJIEKYJISIPHON QU3UKU?

I1l. Pabora ¢ 3aueTHpiMU nankamu "MonekynspHas pusuka'.

[lonb3ysich MIaHOM H3yueHHUs JIOO00W (U3MYECKOM TEOpUU, BBISICHUTE, K KaKUM

QJICMCHTAaM IlJIaHd MOXKHO OTHCCTU NPUBCACHHBIC HUIKC YTBCPIKIACHHNA!

1.

10.

NneanbHbIM Ha3bIBAIOT KPUCTAUT C COBEPIIEHHON TPEXMEPHO-MEPUOIUYECKOM
PEIIETKOM, JTUIIECHHBIHN JTIIOOBIX 1e()EKTOB CTPOCHUSI.

Bce BeliecTBo COCTOUT U3 YACTUI] — ATOMOB UJIM MOJIEKYII.

[Ipu Mmanpix gedopManmsx MeEXaHWYECKOE HampspkeHue B J00oW  obracTu
TBEPJIOTO Teja MPSMO MPOMOPIUOHATIEHO OTHOCUTEILHOMY YITTHHEHHIO.
TemnepaTypa KumieHUsI BOJIBI TIPH HOPMAJIbHOM aTMOC(EpPHOM JIaBJICHHH paBHA
100°C.

MerogaMu  MOJIEKYJIIDHOM  TWHAMUKH  IOJIYYEHbl TOYHBIE  PE3YyJIbTATHI
OTHOCHUTEJIBHO CTPYKTYPBI U CBOMCTB MHOTHUX IIPOCTBIX KUAKOCTEH.

3aKOHBl  MOJIEKYJSIpHOM  (DU3UMKH SKUAKOCTe HE NPUMEHUMBI  BOJM3U
KPUTHUYECKON TOUKU U BOJIHM3U TEMIIEPATYPhl KPUCTATUTM3AIUN KUIKOCTH.
TBepaple Tena MNPUMEHSIOT B KA4eCTBE MPOBOJHUKOB, M30JSATOPOB U
MOJIYIIPOBOJHHUKOB.

Mexannyeckoe  HaIpsKEHUE (o) —  CBOWCTBO TBEPAOIO Tela
IPOTUBOACHCTBOBAThH JepopMaliuu, u3MepsieMoe OTHOIICHUEM CHJIbI YIPYTOCTH
K TUTOIIAU CeYeHUs oOpasma.

Kpucramibl MEIoT MpaBUIbHYIO TEOMETPUIECKYIO (OPMYITY.

CkopocTh UCHapeHHs] KUJIKOCTH 3aBHCUT OT pOJa KHIKOCTH, TeMIEpaTyphl,
TUIOMIAZN €€ CBOOOJHOM MOBEPXHOCTH, IJIOTHOCTU Mapa JAHHOMW KUIAKOCTH Ha
€€ MOBEPXHOCTBIO.

IV. IloaroroBka Kk KOHTPOJBHOM paboTe, peuIeHue 3a1ay.
1. TToueMy B OKOHHBIX pamax CTapbIX JOMOB CTEKJIA Apede3kaT?

Jhyuwe oymams neped mem, Kak 0eucmeosamy, yem nocie.
Llemoxkpum

Vpox 45/13. KOHTPOJIbBHASI PABOTA Ne 3

Koabdacurbest — 3T0 TO e caMoe, YTO U IUIIOIIUTHCS, TOJIbKO KpyrJjee H Msrye!

Bce 3nanu, nackonbko Pobept Byn HepaBHOayieH K 3pdekTHBIM nemMoHcTpanusaM. Bo BpeMs

Bu3uTa Kanwima ycraHoBun B O0Kan CTEKIISIHHBIE MMAaJOYKU U B MPHUCYTCTBUM Byna Hamui B Gokan
KUJIKAA KuCIIopo. [lanouyky ¢ mrymom BeUIETENH U3 Ookana. Beirsaeno ouens addektHo. By ¢
yIBIOKOW 3aaljIoMpoBal M HE 3aCTaBWJI KIAaThb OTBETHYIO BBIXOJKY — OH BBIMUI H3 OoKana

167



KUIKAKA Kucinopona. Bce mpunum B yxkac, a Pobepr Byn 3acMmesiicss W BBIILTIOHYN JKHIKUH
KHCITIOPOJI, KOTOPBIN JepkKall BO pTy, 0OpaTHO B O0Kai. ITo mpousseno Gpypop.

Y