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Memoouueckue pekomenoayuu no usyuenuio oucyunaunvl «Monekyaapnaa gusuka»
OCHOBHOM TIENIBIO TIPH W3YYCHHUH JUCIHIUIMHBI SBISETCS CTPEMIICHHWE TOKa3aTh O0JIACTH
npuMeHEeHus u (opMHpoBaHHE Yy OYIymIUX CICHUATNCTOB TEOPETHYECKUX 3HAHUH U
NPAaKTUYECKUX HABBIKOB IO MCIIOJIB30BAHUIO 3aKOHOB MOJEKYJSPHOW (HU3MKE A HMIMPOKOTO
CIIEKTpa 3a/1a4 B Pa3IUIHBIX 00JIACTSIX.

OCHOBHBIMU 33JJa4aMy U3YUYECHUS JUCHHUIUTUHBI « MoseKyspHas GU3nKa» sBISIFOTCS:

[] cooOUMTh CTYOEHTY OCHOBHbIE MPHUHIMIIBI W 3aKOHBI MOJIEKYJSPHOH (UMK U UX
MaTeMaTUYECKOE BHIPAKEHUE;

[] 03HAKOMHUTH CTY/CHTA C OCHOBHBIMU ONTHUYECKUMH SIBICHUSAMU, METOJIaMU UX HAOJIOIEHUS U
IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS, C TIIABHBIMA METOJIaMU TOYHOTO M3MEpPEHUs (PU3UIECKHUX
BEJIMYMH, MPOCTEHIIMMU METOJaMU OOpaOOTKH pe3ylbTaTOB AKCIEPHUMEHTa W OCHOBHBIMHU
¢buznueckumu npudopamu;

[ chopmupoBaTh OMpEEICHHBIE HABBIKM IKCIIEPUMEHTAIBHON paboThl, HAYYUTh MPaBUILHO
BBIPA3UTh (hU3MUYECKUE HJIEH, KOJMYECTBEHHO (hOpMYIHpPOBATh U peliath (GU3MYECKue 3a/Jayu,
OILICHUBATh MOPAIKH (PU3NUECKUX BEIUYUH.

Jiist 5GEKTUBHOTO M3YyYEHHS] TEOPETHYECKOW YacTH JUCHUIUIMHBI «MoOeKyispHas (Qu3uKa»
HEOOXOIUMO:

] HOCTpOI/ITB pa60Ty II0 OCBOCHHK IOUCHUIIJINHBI B HOpSII[KC, OTBCYHAKOIIINM I/I3y‘~ICHI/IIO
OCHOBHBIX 3TaIloB, COTJIaCHO HpI/IBeI[eHHI)IM TEMaM JICKIITMOHHOT O MaTepI/IaJIa;

[] cucTeMaTu4ecKu HpOBepﬂTI) CBOH 3HAHMUA 110 KOHTpOJH)HI)IM BOHpOCZlM U 3aJaHUAM,

(] yCBOUTB COJIEpyKAHHUE KITFOUYEBBIX TIOHSATHIA,

[] mnoTHO paboTaTh C OCHOBHOW M JOMOJIHUTENBHOW IJIUTEPATypOll MO COOTBETCTBYIOUINM
TEMaM.

Jns 3 dexTuBHOrO M3ydeHUs MPakTHYECKOW YacTH AMCUUIUIMHBI «MonekyispHas (Qu3nKa»
pEKOMEHyeTCs:

[] cucTtemMaTHyecKd BBIMOJIHATH MOATOTOBKY K IMPAKTUYECKUM 3aHATHUSM IO NPEASIOKEHHBIM
IpenoiaBaTeseM TeMa;

[] CBOEBPEMEHHO BBINOJIHSTH IPAKTUYECKUE 3a/1aHNUS.

IIpomeKyTOUHBIN KOHTPOJIb
B TeueHue cemecTpa CTyIEHTHI BBIIOJIHSIOT:
[] nomarrHue 3a/1aHusl, BBIMOJIHEHHE KOTOPBIX KOHTPOJIUPYETCS U TPU HEOOXOAUMOCTH

JIOMAIlTHUE 3aJaHUs, BBIMIOJIHECHHUE KOTOPHIX KOHTPOJMPYETCS W TIPH HEOOXOJAMMOCTH
00cyX)aaeTcs Ha MPAKTHIECKUX U JIA0OPATOPHBIX 3aHITHSIX;

[] mpoMeXyTOYHBIE 3aJJaHUsI BO BpEeMsl JIJAOOPATOPHBIX U MPAKTHYECKUX 3aHATUM JIJIs1 BHISBIICHUS
3HAHUM [0 OCHOBHBIM 3JIEMEHTAM HOBBIX Pa3J/IeJIOB TEOPUH; TEUEHUE CEMECTPA.

NTOroBb1ii KOHTPOJIB

TpaguuMOHHAA CHCTEMAa KOHTPOJIS.

Texyuwyuii KOHmpoIb OCYIIECTBISACTCS B TEUEHUE CEMECTpa B YCTHOW U MUCHMEHHOUW (dopme B
BU/JIE KOHTPOJIBHBIX U TJAOOPATOPHBIX pabOT, YCTHBIX OMPOCOB U MPOEKTOB.

Ilpomesicymounstit KOHmpob TPOBOIUTCS B BUJIE KOHTPOJBHBIX paboT U TecToB. OOBEKTOM
KOHTPOJI SIBJISIIOTCSI YMEHHMS BO BCEX BHMJAAX JEATEIBbHOCTH, OTPAaHWYECHHBIE TEMAaTHUKON U
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npo0JieMaTUKON HM3ydaeMbIX pa3/eloB  Kypca.

Y4eOHO-METOANYECKUE MaTeprabl

TS

MPOBEJCHUS MPOMEKYTOUYHOTO KOHTPOJIS (KOHTPOJNBHBIX pabOT) KaxAbld y4eOHBIA TOJ

pa3pabaTbIBalOTCd 3aHOBO. BapHaHThl KOHTPOJBHBIX pPAa0OT TMPOLUIBIX JIET JOCTYIHBI B

AIIEKTPOHHOH (opMe.

Hmozoswvlii Konmpons TPOBOJUTCA B BUAE JK3aMEHa 3a BeCh Kypc oOyuyeHus. OOBEKTOM

KOHTPOJIA ABJIACTCA AOCTHUXKCHHUEC 3aJaHHOI'O HpOFpaMMOﬁ YPOBHA BJIaACHUSA KOMIIETEHITHUCH

(OcHoBHOTO/ITOBBIIIIEHHOTO).

DK3aMeH B KOHIIE 2 CEeMeCTpa, BKIIIOYAIOIIUN MPOBEPKY TEOPETUYECKUX 3HAHUI M yMEHHue
peliaTh IPaKTHYECKHUE 33Ja4y [0 BCEeMY IPOHACHHOMY MaTepHany.

1. HIEPEYEHb KOMIIETEHIIUM, C YKA3BAHUEM 3TAIIOB UX ®OPMUPOBAHUSI
B ITIPOIIECCE OCBOEHMUSI OFPA3SOBATEJIBHOM ITPOI'PAMMBI
Ilepeuens popmupyemoix Komnemenyuii:

Kon HanmenoBanue WNHpaukaTop AOCTHKEHUS B pe3ynbrare ocBoeHUs

KOMIIETEH- KOMITETCHIHT KOMITETCHIIH JTUCIUTITAHBI 00y4Yatomuncs

1007051 (3axpenienHblll 3a OUCYUNTUHOTL) JMOJIJKEH.

YK-2 Crnocoben VYK-2.1. Onpenensier kpyr 3HaTh TEOPETUYECKHUE OCHOBBI,
OTPENIETATh KPyT 3a/1a4 B paMKax MOCTaBJICH OCHOBHBIE IMOHATHSI, 3aKOHBI U
3a/1a4 B paMKax HOM LeJIH, ONPENEIsieT CBI3U MO/IEJIA OCHOBHBIX Pa3/eiioB
MMOCTABJICHHOM 1eNI | MEXKIY HUMH; busuky,

U BBIOUpAThH VYK-2.2. llpeqnaraer crocoObl Ymerb NoHUMATh, U3J1araTh U
OIITUMAJIBHBIC PeUICHUA MOCTABJICHHBIX 3a1a4 U KPUTHYCCKU aHAJIM3UPOBATH
CIIOCOOBI X OXKHUTaeMbIC PE3yJIbTaTHI; buznueckyro HHGOPMAIHIO.
peuiceHud, NCXoad1 u3 OILICHUBACT NPCATTOXKCHHBIC Ilonep3oBaTsCcs TCOPCTUUCCKUMU
JCHCTBYIOLIHNX CIOCOOBI C TOUKH 3PEHHUS OCHOBAaMH, 3aKOHAMH U
MpaBOBBIX HOPM, COOTBETCTBUS IICJIM IPOCKTA, MOJIENSIMU (PU3HKH,
MMEIOIINXCS VK-2.3. [Tnanupyer Baapers ¢pusznueckumu u
PECYpPCOB peanu3anuo 3a1ay B 30HE MaTeMaTU4YCCKNUMU METOJaMU
OTrpaHUYEHUN CBOEI OTBETCTBEHHOCTH C 00paboTKu U aHaIM3a

YYETOM UMEIOLIUXCS PECYPCOB HHbopManuu B 061aCTH

" Or”paHquHHﬁ, HeﬁCTBYIOHIHX OCHOBHBIX Pa3JICIOB (1)I/I3I/IKI/I.

MIPaBOBBIX HOPM;

OIlIK-1 CniocoOen npumensats | OIIK-1.1. O6nagaer 6a30BbIMH | 3HaeT PU3NYECKHE OCHOBBI
0a30BBIC 3HAHUS B 3HAaHUSMHU B 00JaCTH PHU3UKO- MEXaHUKH, MOJIEKYJISIPHON
obsactu HpU3MKo- MaTeMaTUYeCKUX HayK, (bu3uKH, TPUPOY KoJieOaHUH 1
MaTEeMaTUYECKUX U HEOOXOUMBIMHU IS PEIICHUS BOJIH, OCHOBBI TEPMOJANHAMUKH,
€CTECTBEHHBIX HAYK B | MPO(ECCHOHATBHBIX 3a/ad. ANEKTPUYECTBA M MAarHETU3MA,
cdepe cBoeit OIIK-1.2. ApryMeHTUPOBaHHO OIITUKH, OCHOBBI aTOMHOU U
MmpodecCuOoHATbHON MpUMEHSET (PU3NUECKHUE 3aKOHBI | SASPHOM (PU3UKHU, TOHUMAET
EesATeTbHOCTH. Y MaT€MaTUYECKHe METOJIbI Il | IIMPOTY U OTPAHUYEHHOCTh

perieHus 3a/1a4 TEOPETUIECKOTO | MPUMEHEHHS (PUBHKHU

Y MIPUKJIATHOTO XapaKTepa. MCCJIE0BAHUIO MTPOLIECCOB U
OIIK-1.3. O6nagaeT HaBBIKAMU | SIBIIGHWUU B MPUPOJIC U
TEOPETUYECKOTO U oOmiecTBe.
SKCIEPUMEHTAIBHOTO YMeer ucnonb3oBaTh
MCCIIeTIOBaHMS OOHEKTOB TEOPETHUYECKUE 3HAHUSI IPU
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npodeccroHanbHOM
NeSITeIbHOCTH, PEIICHUS
npodeccnoHaNbHBIX 337249 B
obyacTu (PU3UKHA U CMEKHBIX C
HEU €CTECTBEHHOHAYYHBIX
JMCIIUATUIHH.

OOBSICHEHUH Pe3yJIbTAaTOB
OKCIIEPUMEHTOB, IPUMEHSTh
3HaHUA B 00nacT pU3UKHU st
OCBOCHHS
obmenpoecCuoHaTbHBIX
JCIUTUTHH U PEIICHUS
npodecCHOHANBHBIX 33]1a4,
OIICHUBAET JIOCTOBEPHOCTh
MOJTy9EHHOTO PEIICHUS 3a/1a4H.
Bnaneer HaBbikamMu (PU3NYECKHUX
HCCIIeIOBaHUM, CIIOCOOEH
nepeaBaTh pe3ysibTaT
MIPOBEJICHHBIX MCCIICAOBAHU B
BUJIC KOHKPETHBIX
PEKOMEHIalluii B TEpPMUHAX
NPEIMETHOM 00J1aCTH 3HAHUSI.

IIK -3 ['0TOBHOCTD
[PUMEHSTH Ha
MPAKTUKE
podeccHoHaIbHbIC
BHAHUS TEOPUU U
METOJIOB (PU3UUYCCKUX

HCCIJIENOBAHUI

[IK-3.1. Tlonumaet puznueckue
OCHOBBI METOJIOB U CPEJICTBA
npeoOpa3oBaHus HHPOPMAIUH,
obMeHa nHpOpManKei Ha
PacCTOSIHUU C TOMOIIBIO
PaZMOAIEKTPOHHBIX CPEICTB U
TE€XHOJIOTHM.

T1K-3.2. Baageetr MmeTomonorueit
MaTEeMaTHIECKOTO
MOJIETTUPOBAHUS HPUBUUECKUX
MPOIIECCOB M OOBEKTOB Ha Oa3ze
KaK CTaHJapTHBIX MAKEeTOB
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIICAOBAHUI, TaK U
CaMOCTOSITENILHO CO3/ITaBAEMBIX
OPUTHHAILHBIX TIPOTPaMM.
[1K-3.3. IIpumenset uppoByio
TEXHHUKY TIPH 00pabOTKe JaHHBIX
Mpu COOJIOIEHUH OCHOBHBIX
TpeGoBaHui MH(OPMAITMOHHON
0€301acHOCTH.

[IK-3.4. IIpumensier
COBpeMeHHbIC NH()OPMAITMOHHBIC
CpEeICTBA MPHU MOJATOTOBKE
JAHHBIX IPU COCTABJICHUH
0030pOB, OTUETOB U HAYYHBIX
myOJIuKaui.

Biagers: MeTogamu
HaXO0XKJEeHUs, 0TOOpa U
00BbeAMHEHNS Pa3IMUHBIX
METO/I0B IIPOBEICHHS
(bu3HYECKUX UCCIIEI0BAaHUM.
VYMeTb: OCMBICIIEHHO BBIOMpATh
HAYYHBII METO]] IPOBEICHHS
(bU3NYECKUX UCCIIEOBAHUI.
3HaTh: CIIOCOOBI OIpEIeIICHUS
BUJIOB U THUIIOB
npodeccuoHaNbHBIX 3aj1a4, a
TaKXe METOIbl MX PEIICHUs MpU
MPOBECHUHN (PU3NIECKUX
UCCIIEI0BAHUI

2. OIINCAHME MMOKA3ATEJIENA U KPUTEPUEB OIIEHUBAHWUS KOMIETEHIINI
HA PA3JIMYHBIX 3JDTANAX HUX ®OPMHUPOBAHUS, OIIMCAHHUE HIKAJI

OINEHUBAHUSA
OneHuBaHNe BBINOJHEHUSA HPAKMUYECKUX 3A0AHUT
YpoBeHb 0cBOCHUA IHoka3aTenn Kpurtepun
OtinyHO 1. ITonnora BhInoyiHeHHs! | CTyZ€HTOM KOHTpPOJIbHAS paboTa pelieHa
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(TIOBBIIIEHHBIN YPOBEHb

Xopomo
(6a30BbIil YpOBEHB)

VY 10BI€TBOPUTENBHO
(OporoBsIit YpOBEHB)

HeynosnersopurensHoO
(YpoBeHb HE
chopMUpOBaH)

MPAKTUYCCKOI'O 3alaHU;

2. CBOEBPEMEHHOCTh BBIMOIHEHUS

3aaHus;
3. IlocienoBaTeabHOCTE "
parMoOHAIbHOCTh BBITTOJTHEHHS
3a/1aHus;

4. CaMOCTOSITEILHOCTD PEIICHUS.

CaMOCTOATEINIBHO. CocraBinex
MIPaBUJIbHBIN ITOPUTM pelieHus
3agaHuid. PaccyxkaeHuss JIOTMYHBI, B
BbIOOpe GOpMyd H  pEIIeHHWH HET
OIIMOOK, TIONyYeHbl BEPHbIE OTBETHI,
3a/laHus peIIeHBI paloHaIbHBIM
crocoboM. Bemonneno 76-100 % (1o
OaytaM) KOHTPOJILHON PabOThI

CryneHTom KOHTPOJIbHAS pabota
BBIIIOJIHEHA c IIOACKa3KON
npenogasatens. CocTaBieH NpPaBUIbHBINA
aJrOPUTM peleHus 3aJJaHUI.
PaccyxneHust JIOTUYHBI U B PELICHUSX
HET CyIIeCTBEHHbIX omuOok. [IpaBunbpHO
caenaH BbIOOp ¢opMyn ISl peLICHUS;
€CTb OOBSICHEHHE pelUIeHHs, HO 3a/aHus
pElIeHbl HEPAalMOHAIBHBIM  CIIOCOOOM
WIM  JIONYIIEHO He  Ooyiee  JOBYX
HECYIIECTBCHHBIX  OIIMOOK,  IOJy4YeH
BepHbIN 0TBeT. Boinonneno 50-75 % (mo
OaystaM) KOHTPOJBLHON PabOThI

CryieHTOM KOHTpOJbHAs paboTa perieHa
Cc Tmojckaskamu mnpenojasarens. [lpu
9TOM 3a/laHuE TMOHATO TMpaBWJIbHO. B
JIOTHYECKHUX paccyXIeHHsIX HET
CYIIECTBEHHBIX OINMMOOK, HO JOMYIICHBI
CYLIECTBEHHbIE OMMOKM B  BbIOOpE
dbopMyn HWIM B MaTeMaTHYECKHUX
pacyerax.  3ajaHus ~ peLIEHO  He
HNOJHOCTBIO MM B OOLIEM  BHJE.
Boimonneno 25-49 % (mo Oamnam)
KOHTPOJIbHOH paboThI

CryneHToMm 3ajaHusl HE PEIICHO

OueHuBaHue BBINOJIHEHUSA J1a00PAMOPHBIX padom

YpoBeHb 0CBOCHMS

IToxa3zaTenn

Kpurtepun

OTIu4yHO
(TOBBILIIEHHBIN YPOBEHB

1. TlomHOTA

BBIIIOJTHECHU A

nabopaTopHOM pabOTHI,

2. CBOEBPEMEHHOCTh BBITTOJTHEHHUS

nabopaTopHOM pabOTHI,

3. TTociegoBaTeIbHOCTD u

padrOHAJIBHOCTDb

BBITIOJTHCHU A

oTueTa 10 JIabopaTopHOii padoTe;

Crynentom  maGopaTtopHas pabota
BBITIOJIHEHA caMOCTOsATeNbHO. CocTaBiieH
MPAaBUJIBHBI ~ aNTOPUTM  BBITIOJHEHUS
nabopaTopHO pabOTHI M OTUYETa IO HEH,
B BBIBOJEC TPHUBEACHBI IPaBHIbHBIC
JOTMYecKre paccyxnaeHus. B Boibope
¢bopmyn s oOpabOTKM pPe3yNbTaToOB U
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Xopomo
(6a30BbIil YpOBEHB)

Y 10BIIETBOPUTEIIHHO
(OporoBbIi YPOBEHD)

HeynosnerBopurenbHO
(YpoBeHb HE
chopMUpOBaH)

4. CaMocTosATEeIbHOCTh
BBITIOJTHEHUS JTA0OPATOPHBIX PadoT.

rpaduuecKkoil ~ MHTEpIpeTaluu  3THX
pe3yJabTaTOB HET OIIMOOK, TOJYy4EHbI
BCPHBIC3HAYCHUSA HCCIICAYCMbIX u
PaCCUUTBIBACMBIX napameTpoB,
naboparopHas ~ paboTa  BBINOJHEHA
palMoHaIbHBIM CrocoooM. Jlanbl
OpaBWJIbHbIE U TMOJIHbIE OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI.

CocraBiieH  NpaBWIbHBIA  AJITOPUTM
BBITIOJIHEHUS J1TAOOpAaTOPHON paboThl U
OoTYeTa MO Hel, B BBIBOJC MPHUBEICHBI B
OCHOBHOM  TPaBHJIbHBIE  JIOTHYECKHE
paccyxnenusa. B Bwibope dopmyn, ans
00paboTKK pe3yNbTaToB, U TpadudecKon
UHTEPIPETAIUUd JTHUX PE3yJbTaTOB HET
CylIecTBEHHbIX ~ omuOoK. [lomyueHsl,
BEPHBIC 3HAYECHUS  HCCICAYEMBIX H

pacCYMThIBACMBIX  [MapaMeTpoB,  HO
naboparopHass ~ paboTa  BBINIOJHEHA
HEepaMOHATBHBIM crocooom WA
JIOIYIIIEHO HE Oostee JIBYX
HECYIIECTBCHHBIX OIIHOOK. Jaubl

IMPaBUJIBHBIC, HO HC IIOJHBIC OTBCTBHI Ha
KOHTPOJIBHBIC BOIIPOCHI.

Crynentom  maGopaTtopHas pabota

BBITIOJTHEHA c MOJICKa3KaMHU
npenonaBatens. Ilpu sToM 3amaHue 10
nabopaTopHOI pabote MTOHSITO
MPaBUIBHO. B JIOTUYECKUX

paccy’kKAeHHUsX, OT4eTa Mo J1abopaTopHOi
paboTe HET CYyIIECTBEHHBIX OLIMOOK, HO
JIOMYIIIEHbl CYIIECTBEHHbIE OIIMOKU B
BeIOOpe  dopmyn, st 00paboOTKH
pe3yabTaToB, 51 rpaduueckoit
HUHTCpIpCTAllun ITUX PE3YIbTATOB,
00paboTKa pe3yJIbTaTOB BHITIOJTHEHA HE
MOJTHOCTBIO MK B o0meM Buje. JlaHsl B
OCHOBHOM TpaBWIbHBIE, HE IIOJHbBIE
OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI.

Crynentom nabopatopHas paboTa He
BBHINIOJIHEHA W /WU HE TMPOBEACHA
o0OpaboTka u UHTEpIIpeTalus
pe3yapTaToB dKcrepuMenTa. Het oTBeToB
Ha KOHTPOJIbHBIC BOITPOCHI.




OneHnBaHue BLINOJHEHUS TECTOB

YpoBeHb 0CBOCHUA Iloka3zaTesnn Kpurepun

OT1iinyHO BBIIIOJIHEHO 90-100% 3a/laHui

(nmoBbIlIeHHBIN ypoBeHb | 1. [loIHOTa BBINOJIHEHUS TECTOBBIX | IPEUIOKEHHOIO  TecTa, B  3aJaHUsX
3aJaHul; OTKPBITOTIO TMIA  JaH IIOJIHBIH,

Xopomo
(6a30BbIi1 YpOBEHB)

Y 10BIIETBOPUTEIBLHO
(mOpOroBbIi YPOBEHD)

HeynosnersopurensHo
(YpoBeHb
c(hopMUpPOBaH)

HE

2. CBOEBPEMEHHOCTH BBITIOJIHEHUS;

3. IIpaBWJIBHOCTH OTBETOB Ha
BOIIPOCHI;
4. CaMOCTOSITEIbHOCTD

TCCTUPOBAHUA.

pa3BepHYTHIII OTBET Ha IOCTABJICHHBIH
BOIPOC

65-89%

TecTa, B

BBIIIOJTHEHO 3aJaHul

MPEITI0KEHHOTO 3aJaHUSIX
THIIA JIaH
pPa3BEpPHYTHI OTBET Ha IIOCTaBJICHHBIN
BOMNPOC;  OJIHAKO JONYIIEHBI

HCTOYHOCTU B OIIPCACIICHUU HOHHTI/Iﬁ,

OTKPBITOTO TMIOJIHBIH,
ObLIH

TEPMHHOB U JIP.

31-64%

TecTa, B

BEITIOJIHEHO 3aJaHul

MMPECAJIOKCHHOTO 3aJaHuAX
OTKPBLITOI'O TUIIA JaH HCIIOJIHBIN OTBET Ha
ITOCTaBJICHHBIN BOIIPOC, B OTBETC HC
IMPUCYTCTBYIOT JOKA3aTCIBbHBIC IPUMCEPHI,
TCKCT cOo CTHIIMCTHYCCKHUMH u

opdorpadudeckuMu OIHOKaMH.

0-30%
IIPEUI0KEHHOTO TECTa, Ha TIOCTaBJICHHBIE

BBIIIOJTHEHO 3aJaHul

BOITPOCHI OTBET OTCYTCTBYCT HIJIN

HEMOJIHBIA, JIOMYUIEHBI
OIMOKK B TEOPETHMUECKOM MaTepuale

(TepMHMHAX, TOHATHUSX).

CYLLIECTBEHHbBIE

OunenuBaHHe 0TBETA HA DK3aMeHe

YpoBeHb 0CBOEHMS

IToxa3zaTenu

Kpurepun

OTIu4HO
(TOBBILIIEHHBIN YPOBEHB

Xoporo

l. ITonnoTa W3JI0KEHUS
TEOPETUYECKOr0 MaTepuaa;

2. TlomHOoTa W  MNPaBUIBHOCTD
pelIeHNs MPAKTUYECKOT0 3a/1aHus;
3. IIpaBriibHOCTB 177070071
apryMEHTHPOBAHHOCTh M3JI0KEHHS
(mocnenoBaTenbHOCTh JEHCTBHI);
4. CaMOCTOSITEILHOCTh OTBETA;

5. KynbTypa peun.

CTyZIeHTOM JaH MOJIHBbIA, B JIOTHYECKOH
MOCIIEZI0BATEIBLHOCTH pa3BepHYTHII
OTBET Ha MOCTAaBJIEHHBIA BOMPOC, I/I€ OH
IPOAEMOHCTPUPOBAJ 3HAHUS NPEMETa B
MOJTHOM 00BbeMe Yy4yeOHOW NporpaMmbl,
JOCTAaTOYHO  TJIyOOKO  OCMBICIMBAET
TMCIATUTAHY, CaMOCTOSITENTLHO, "

HUCUCPIIBIBAIOIIC OTBE€YACT Ha

JOMOJHUTCIIBHBIC BOIIPOCHI, HNPHUBOAUT

COOCTBEHHBIE IPUMEPHI o
npobieMaTuke MOCTAaBICHHOTO BOINpOCa,
OTBETWJI Ha JOMOJHUTEIbHBIC BOMPOCHI

0e3 ommnooK

CTyneHTOM 1OaH pa3BEpHYTHIM OTBET Ha




(6a30BBIi YpOBEHB)

Y 10BIETBOPUTEIILHO
(mOpOroBbIi YPOBEHD)

IIOCTaBJIEHHBI BOIPOC, TIAE€ CTYIAEHT
JEMOHCTPHUPYET 3HAHHMSI, IPHOOPETCHHBIC
Ha JICKITMOHHBIX n CCMHUHAPCKUX
3aHATUAX, a TaKXKEC IMMOJIY4YCHHBIC
IIOCPE/ICTBOM HM3YYEHHUSI 00S3aTEIbHBIX
y4eOHBIX MaTepHajoB IO KypCy, AaeT
apryMEHTHPOBAaHHbBIE OTBETHI, IPHUBOJIUT
IpUMEpBHI, B

OTBETE IIPUCYTCTBYET cB0OO/IHOE
BJIAJCHUE  MOHOJOIMYECKOH  peuslo,
JOTMYHOCTh M TOCIIEAOBATEIBHOCTh
OTBETA. Opnnako JIOITyCKaeTCst
HETO4YHOCTh B oTBere. OTBETWJI Ha BCe
JOTIOJTHUTEIIbHBIC BOIIPOCHI C
HEOOIBIIMMU HETOYHOCTSMH

HeynosnersopurensHoO
(YpoBeHb HE
chopMUpOBaH)

Crynentom JlaH OTBET,
CBUJICTEIIBCTBYIOIMA B OCHOBHOM O
3HaHUHU IIPOLIECCOB M3y4aeMon
JUCIIUTLTUHBI, OTJIMYAIOIIUNACS
HEJOCTATOYHOW TIIyOMHOW W IOJTHOTOU
pPacKpBITUSL TEMBbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHH, cimabo
c(hOpMUPOBAHHBIMH HaBBIKAMH aHATN3a
SIBJICHUHM, TMPOLECCOB, HEIOCTATOYHBIM
YyMEHHEM J1aBaTh apryMEHTHPOBAaHHbBIC
OTBETHI W  TPHUBOJAUTH  IPUMEPHI,
HEJIOCTATOYHO CBOOOJHBIM BJIAJCHHUEM
MOHOJIOTHYECKOUN PEeUbl0, JIOTHIHOCTHIO U
MOCJIEIOBATENBHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJbKO OIIMOOK B
COJIEpKaHUU OTBETA Ha JOTOJHUTEIbHBIC
BOIIPOCHI.

Crynentom JaH OTBET, KOTOPBIN
COJICP)KUT PSIJI CEPhE3HBIX HETOYHOCTEH,
0OHapy XMBAIOIINNA HE3HAHUE IPOIIECCOB
n3ydaeMoi pEAMETHOU obracTw,

OTINYAIOIIUICS HErITyOOKHM
pacKpbITHEM TEMBI, HE3HaHUEM
OCHOBHBIX BOIIPOCOB TEOpHH,
Hec(OPMHUPOBAHHBIMU HaBBIKAMU
aHanu3a SIBJICHH, MIPOLIECCOB,

HEYMEHHEM JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, cnadbIM BJIaJICHUEM
MOHOJIOTHYECKOH peubl0, OTCYTCTBUEM
JOTUYHOCTH U  MOCIEA0BATEIbHOCTH.




BriBoasl noBepxHOCTHEI. HeT 0TBETOB Ha
JIONIOJTHUTEIbHBIE BOIPOCHI, T.€ CTYIEHT
HE CIIOCOOEH OTBETUTHh Ha BOMPOCHI Ja)e
npu JIOTIOJTHUTEIIHHBIX HaBOISIINX
BOIIPOCax MpenogaBaTes.

3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE JIUI1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA
IO AMCIUIIVIMHE, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIAM B TIPOIIECCE OCBOEHUS OBPA3OBATEJBLHOM
IHPOI'PAMMBI

HNPAKTUYECKUE 3AJJAHUSA
Ilepeyennb 3a1anuii /BONPOCOB

IlepBoe Haya 10 TePMOAMHAMHUKHM M €r0 IPUMeHeHHe K HAeaJbHOMY ra3y

3ansaTue 1. [IpakTrueckoe 3aHsATHE IO TeME «Y paBHEHUE COCTOSIHUS HI€albHOro rasa. I Hayaio
TEPMOJUHAMUKI

OcHoBHbIE THUIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PELICHUS
HmeeTcs ras, KOTOpBIM paccMaTpuBaeTcs Kak uaeanbhbiil. [1o 3aganasiM napamerpam TpedyeTcst
ONpPEIETUTh TOT UM UHOM HEU3BECTHBIN MTapameTp.

s pewenusi ucnonv3yromes: ypaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a (ypaBHeHUe MeHieneeBa
— Knaneiipona)

OmnpeneneHne HEM3BECTHBIX MapaMETPOB B CMECH HEpEarupyrolux Mexay co00i HiealbHbIX
ra3oB. /{ns pewenus ucnonv3yomcs: 1) ypaBHEHHE COCTOSIHUS uaeanpHoro rasa (Knaneiipona —
Menneneena); 2) OCHOBHBIC YpaBHEHUS KHHETUYECKON TeOprH ra3oB; 3) 3akoH JlaibToHa.
Onpenenenue TEPMOAMHAMUYECKUX KOA(D(PUIMEHTOB I MJEANbHOIO Ta3a IO 3aJaHHBIM
napameTpam. /s pewieHus ucnoib3yemcsi: B3auMOCBsI3b MEX/1y U3BMEHEHUEM NapaMeTPOB
Bormnpocsl, paccmaTpuBaeMble Ha MPAKTUYECKOM 3aHATHUH:

1. Kakoii ra3 Ha3pIBalOT «ujeadbHbIM»? [IpH KakuxX yCIOBUSX W JOMYLIEHUSAX Ta3 MOXHO
paccMaTpuBaTh Kak uaeanbHbli? [IpuBeante nmpumepsl peaibHOrO ras3a, Mo CBOMM CBOMCTBaM
OJIU3KOT0 K HJICATbHOMY.

2. Kako# TepMOAMHAMUYECKHAN CMBICI UMEIOT napameTpsl p, T u V?

3. Yto Takoe COCTOSHHE TEPMOANHAMUYECKOTO PABHOBECHUS?

4. Kakumu mnapameTpaMy OIpelesieTcss TePMOJANHAMUYECKOE COCTOSIHMSI HeajbHOro rasa?
Kakum 3aK0HOM CBSI3aHBI 3TH MapaMeTPhI?

5. UYTo BBIpa)KAET ypaBHEHUE COCTOSHUSA?

6. 3anuImuTe ypaBHEHHE COCTOSIHUSA AJIs IPOM3BOJIBHON MaccChl rasa.

7. B yem cMmbici 3akoHa JlanpToHa? [Ipy Kakux yCIIOBUSIX OH BBINOIHSETCA?

8. MOKHO 71 HCHOJIB30BaTh 3aKOH [lanbToOHA MpH OOJIBIION MIIOTHOCTH Ia30BOi cMecu?

9. M0>XHO 711 UCIIOJIB30BaTh 3aKOH J[anbTOHA JIJIs CMECH KHCIOpoAa U Bojopoaa’?

10. IIpym mocTosTHHOM TeMIlepaType KOHUEHTPAIMs MOJIEKYJ ra3a yYMEHBIIWJIACh B JBa pa3a.
Kakwne mapameTpsl Ipy 3TOM U3MEHSIUCH?

11. KakoBa CBsI3b MEX1y IaBJICHUEM U KOHIIEHTPALIMEH MOJIEKY?
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12. Kak MeHsieTcd KOHLEHTpalus ra3a Uil TpeX IMPOIECCOB: HM30TEPMHYECKOTO,
HU30XOPUYECKOT0, N300apruecKoro?

13. Kak 3anuceiBaroTcst oaHbIe qU(GepeHIrab! JII000ro TEpMOIMHAMUYECKOT0 TapameTpa?
14. Kak HaliTH CBSI3b MEXIY TEPMOAMHAMUYECKUMHU KOX(PPHUIMEHTAMH Ui M300apUYecKOro
npoiiecca?

3ansrtue 2. [IpakTrueckoe 3aHATHE IO TEME « Y paBHEHUE COCTOSHUS UACAIBHOIO rasa. I Hayano
TEPMOJIUHAMUKI)

OcHoBHbIE THIIBI 33]1a4, pa30upacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbI UX PEIICHHUS
['padmyeckoe mpencTaBiIeHUE TMPOIECCOB (Mepexoi rasa), 3aJaHHBIX aHAJTUTHYECKU, B
Pa3IMYHBIX IEPEMEHHBIX

[na pewenus ucnonvsyromes: 1) aHaIUTUUECKOE YpaBHEHHE [IEPEX0/1a JAHHOTO
KBasucrarnueckoro nporecca; 2) ypaBHenue MeneneeBa — Kianeiipona.

Omnpenenenue TEIIO0EMKOCTEH HaeaIbHOro raza (WM cMecH) B Ipoleccax p = const 1 V = const
0 33IaHHOM Macce, MOJIEKYJISIPHOMY Becy Tas3a M UUCITy CTeneHel cBo0obl. Obpamuas 3adava.
OrnpezneneHne HEKOTOPBIX XapaKTEPUCTHK raza Mo 3aJaHHOMY COOTHOLUEHUIO TEIUIOEMKOCTEN
Cpu Cv 1151 1aHHOTrO rasa.

s pewenus ucnonvsyromes: 1) GopMyIbl Ut OTpeieTIeHNs MOJSIpHOM TeroeMkocTu Cp

u Cv yepes uncio creneHeit ceodosl I; 2) onpenenenne «yaeabHON TEIIIOEMKOCTH Ta3a;

3) CBsi3b MEX]ly «MOJIIPHOW» U «yJIE€IbHONY TEIUIOEMKOCTIMU rasa; 4) YpaBHeHue

P. Maiiepa; 5) onpeneneHne «KOIM4eCTBa TETLIOThD)

Ornpenenenne TEIIOEMKOCTH UIEANIBHOIO ra3a Mo 3alaHHOMY YPaBHEHHIO ITpoliecca Mepexoa.
Obpamnas 3adaua. OrnpeneneHne xapakrepa TMpollecca IO 3aJaHHOMY 3HAYEHHIO
TEIUIOEMKOCTH. /{1 pewieHus ucnoav3yiomcsa: 1) ypaBHEHHE COCTOSHUSA HIEaIbHOTO Tasa
(Kmametipona — MenzaeneeBa); 2) ypaBHEHHE JaHHOTO TIpollecca; 3) TMepBOEe Hayalo
TEPMOIMHAMUKY;

4) ompeziesieHUE TETJIOEMKOCTH Ta3a.

Bormpocsl, paccmarpuBaeMble Ha IPaKTUYECKOM 3aHSATHU:

1. Kak Ha3pIBaeTCst ”3BMEHEHUE COCTOSHUS JTF000H TEPMOIMHAMUYECKONU CUCTEMBI, B TOM YHCIIE U
UJEaNbHOTO Tra3a, NpH IOCTOSHHOM TeMmmeparype, MOCTOSHHOM JaBJIC€HUM U IOCTOSHHOM
o0wveme? Kak 5T u3MeHEeHUs! COCTOSTHUS IS UACabHOTO Ta3a MOKHO TpaduyecKu IpeCTaBUTh
Ha pV—, VT—, pT— auarpammax?

2. Kakoe cocTosiHMe Ha3bIBAETCS «TEPMOJUHAMUYECKUM PABHOBECHEM) CUCTEMBbI?

3. Kakoil mpouecc Ha3bBaeTcs «KBazuUcTaTHueckuM»? IloyemMy TOJIBKO KBa3MCTATUUECKHUI
MIPOIIECC MOXKET OBITh N300pakeH rpadudecku?

4. Kakue mnporecchl Ha3bIBAIOTCS «OOPATUMBIMU», «HEOOpaTUMBIMU»? OOpaTUMBIMU WU
HEOOpaTUMBIMHU SIBIITFOTCSL TIPOLIECCHI, Mpoucxojsnme B mpupone? Ilpm kakux ycIoBUAX
HeoOpaTUMBbIE MPOIIECCH MOXKHO MPHUOIMKEHO CUNTaTh 0OpaTUMBIMU?

5. B 9em cocTouT CBSI3b MEXAy KBa3UCTATUYHOCTH U 00OpaTUMOCTH?

6. Kax rpaduuecku B koopauHatax pV wu300pa3uTh pa3inyuHbIe MPOIECCHl HU3MEHEHHUS
COCTOSTHUSI Ta3a: HM30XOPUYECKHI, M300apuueckuii, u3orepMuueckuii, aguadbarnyeckuit? Kax
rpaduuecku u300pa3uTh ITH MPOLECCHI B IPYTUX NepeMeHHbIX, Hanpumep, B pT, VT, UT (rae U
— BHYTPEHHSISI DHEPI'Hsl UIeaIbHOTO Tra3a)?

7. JlaliTe oOmNpenelieHUEe «TEIUIOEMKOCTH» Ta3a, «YACIbHONW» TEIIOEMKOCTH, «MOJISIPHO
TEIJIOEMKOCTH.
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8. TlokaxxuTe, YTO TEIUIOEMKOCTh HJICAJTLHOTO Ta3a 3aBHUCHUT OT IIpoIlecca HM3MEHEHHUS €ro
COCTOSIHHSL.

9. Ha xakyroo (pu3MYeCKyl0 BETUYHMHY OTIMYACTCS MOJSIPHASl TEIJIOEMKOCTh MPH MOCTOSHHOM
JABJICHUH OT MOJISIPHOM TEIJIOEMKOCTH MPH TTOCTOSIHHOM 00beme?

10. Kak cBs3aHbI MOJIIpHAS U YJIeNIbHAs TEIUIOEMKOCTh TAaHHOTO Ta3a MEXIY COO0H?

11. B kakux caydasx misg onpeaeieHus: TemioeMKocTd Cpu CVMOXHO TOJIb30BaThCA
MIPEACTABICHUAMH KJIACCUYECKON TEOPUH TETIJIOEMKOCTH ?

12. KakoBbl rpanuilsl npuMmeHeHus: Gopmyit s onpeaenenuss Cp u Cv B KIIaCCUYECKON TEOPHH
TEIJIOEMKOCTH ?

13. 3menutcs nu otHomenue Cp/Cv =y JAaHHOTO Ta3a, €CJIM YacTh €r0 MOJICKYJT JUCCOITUUPYET
Ha aTOMBI?

14. B xakux npenaenax Jie)aT 3HauYeHUS TeTNIOEMKOCTH UACAIbHBIX Ta30B?

3ansaTue 3. [IpakTrueckoe 3aHATHE IO TeMe « Y paBHEHUE COCTOSIHUS HaealbHOro rasa. I Hayano
TepMoauHamMuKn» OCHOBHBIE TUIIBI 33/1a4, pa3OupaeMble Ha MPAKTUYECKOM 3aHSTUU U METOMbI
UX PEIICHUS:

Omnpenenenre M3MEHEHUs BHYTPEHHEH >HEPruM WJCAIbHOTO Ta3a B 3a/laHHOM mpoiiecce. /s
peuwtenus ucnonvsyromes.: 1) onpenenenne Cv uaeanbHOro rasa; 2) 3aBUCUMOCTb BHYTpPEHHEU
uneanbHoro raza ot temneparypsl U = f(T); 3) ypaBuenue Knanelipona — MenneneeBa (s
oIpezesIeHUs] U3MEHEHUS TEMIIEpaTyphl)

Omnpenenenne pabOTHl paclIMpeHus (CKaThs) raza 1Mo 3aJaHHOMY Ipoleccy rnepexona. /s
peuierus ucnonvyromes: 1) TOHATHE HIEeMEHTAPHON «paboThDy pacUIMpeHus ra3a; 2) ypaBHEHHE
npoliecca Iepexoja raza M3 COCTOSIHMS «1» B COCTOsSHHE «2»; 3) ypaBHEHHME COCTOSHUS
UJCAIBHOTO rasa.

OnpeneneHyue KOJIMYECTBA TeIJia, MOJIYYEHHOrO Ta3oM (WJIHM OTHATOIO y HEro), B 3aJaHHOM
npoliecce nepexona. /[na pewenus ucnonv3ylomes: 1) ypaBHEHUE MPOLECCOB MEpexoaa; 2) Bce
MOJIO’KEHHUS U 3aKOHOMEPHOCTH, UCTIOIb3yEeMbIE JJIsl pEeIIeHHs 3aAa4 TUIOB 1 u 2.

Bormpocsl, paccmarpuBaeMble Ha IPaKTUYECKOM 3aHSATHU:

1. [aiiTe ompeneneHue «BHYTPEHHEW SHEpPruM» uicanbHOro raza. M3 kakux (akTopoB OHa
ckiaabiBaeTcsi? DyHKIUEH, KaKUX I[apaMeTpOB COCTOSHUS SIBISETCS BHYTPEHHSS SHEprus
UJeanbHOro rasa?

2. Yto 03HayaeT, 4TO N3MEHEHHE KOJINYECTBA TEIJIOThI HE SABIsAETCS MOJHBIM U depeHnnantom?
3. Kak ompenensieTcst «dneMeHTapHas» padorta B TepMoauHamuke? OT KakMX MapaMeTpoB OHA
3aBucuT? KakoBO aHaNWTHYeCKOe BBIpAKEHHE OSTOW (PYHKIMOHAIBHOW 3aBUCHUMOCTH JUIS
pa3IMyYHbIX  TEPMOAMHAMUYECKHUX  IPOIIECCOB (M30XOpUYECKOro,  M300apUYECcKOro,
uzotepMuyeckoro u np.)? Kak nonumars, 4yTo «paboTa» raza (HaJ razoM) He SIBJISE€TCS MOJIHBIM
nuddepenmnmranom?

4. Kakue npouecchl Ha3bIBAtOTCS MOJIUTPOITHYECKUMU ?

5. B kakux mpenenax MOMKET M3MEHATbCA TEIUIOEMKOCTh MJI€AIbHOTO Traza s
HOJUTPONNYECKUX nporeccoB? HanmumuTe ob1iee BbIpakeHUE TEMIIOEMKOCTH [T TOJIUTPOIIBI €
roKaszaTesieM «ny.

6. Kakoe cootHomenue cymectByer mexay Cp m Cv? KakoB ¢u3nueckuil CMBICT 3THX
TEIJIOEMKOCTEN ?

7. UTo Takoe «4HCIIO cTerneHel cBoOoap» raza? Uemy OHO paBHO JJisi OJTHOATOMHOTO Tasa, JIs
JIByXaTOMHOT'0, JJI1 MHOTOAaTOMHOT0?

11



8. Kak BwIpaxkarorcs MossipHble TemioeMkoctd Cpu Cv i uaeaabHOro ra3a ¢ TOYKH 3pEHUS
KJIACCUYECKOH TeOpUH TEIUI0eMKOCTH? [ paHUIIBI MPUMEHUMOCTH 3TUX (hopMyI.

9. Jlns Kakux ra30B TEIJIOEMKOCTH, orpeneneHabie o Gopmynam Cv = (i/2)R u Cp = ((i+2)/2)R,
HE JTAIOT IOCTATOYHO XOPOIIETO COBMAACHHs ¢ ONbITOM? Kak 3T0 MOXHO OOBSICHUTH?

10. MoxHo 7 B oOmeMm ciydae ckaszaTh, 4ro TemoeMkocTn Cpu Cv He 3aBUCAT OT
TEMIEPATypbl, U €CIH OHHM 3aBHCAT OT TEMIIEPAaTypbl, TO YeM OOBSCHUTCS 3Ta 3aBUCUMOCThH U
KOTI'Jla OHa MPOsBIIsETCS?

11. Ykaxure oOmuid mopsok pacyera tertoeMkocTd C ar000ro MoJUTPOIMHYECKOro Mmpolecca
U7ealbHOTO rasa Mo 3a/IaHHOMY YPaBHEHHUIO COCTOSTHUS Ta3a.

12. Tlpu xakoMm ycCIIOBUM MOHOTOHHAas KpHUBasl, JIeKallas MEXIy aaradaTroil U U30TEpMOM U
IIPOXOJAIIasl Yepe3 TOUKY UX IepeceueHus Ha auarpaMmMme pV, OyJaeT noauTpornon?

13. MoxHO 1M mojAcuuTaTh pPA0OTy pacmUpeHuss (WM C)KaTus) HIEAIbHOIO rasza B
annabaTuyeckoM Mpolecce, €Cl 33aJaH0 YHCIO CTENeHeW CBOOOABI, HadalbHAs W KOHEYHAs
temneparypbl? Kakoit Bua umeet (A)Q depes3 3Tu napameTpsi?

14. Uemy paBeH mokaszareiab HOJUTPOIBI AJIs 0OJTHOATOMHOTO

H30XOPHUYCCKOM, U30TCPMUICCKOM H I/I306apI/I‘leCKOM HpOHGCC&X?

3anaTue 4-5. [IpakTHueckoe 3aHsATHE MO TeMe «YpaBHEHHE COCTOSHUS WJCAIbHOIO rasa.
IlepBoe Ha4aI0 TEPMOJUHAMUKI

OcHoBHbIE THUIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PELICHUS
3amaun, 0ObeIUHSIIOIINE BCE TUIIBI 3a0a4 3aHATHH 2 U 3.

Jna pewienusn komounupylomes Bce METOIbl, yKa3aHHBIE B BBILICTIPUBEICHHBIX THUMAX 3a/1a4.
Bonpocel, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. ChopmynupyiiTe U 3alMIIUTE MEPBOEC HAYalo TEPMOAMHAMHKH. Kak BBIMIAIUT 3TOT 3aKOH
JUIS: ©30XOPUYECKOTr0; aJuadaTHUeCcKOro; H30TePMHUYECKOr0; H300apHUECKOro Npo1eccoB?

2. BeipaxxeHueM, Kakoro oOIIEero 3aK0Ha sIBJISIETCS IEPBBIM 3aKOH TEPMOIUHAMHUKN?

3. Kakue nporecchl M3MEHEHUsI COCTOSTHUS Ta3a XapaKTepU3yIOTCs OTPULIATENbHON BEITMUYUHOM
TEII0EMKOCTH?

4. U3BectHa koHeuHas TE u HavanbHas TA TemnepaTypbl U3MEHEHUSI COCTOSIHUS Ta3a, KOTOPOe
npoxoawio mo cioxHod nomanoit muHMM ABCDE (puc.). ['a3 uaeanbHbIi, JBYXaTOMHBINA.
JlocTATOYHO JIM 3TUX JAHHBIX, YTOOBI MOACYUTATE: a) paboTy pacuIMpeHHs rasa; 0) n3MeHeHHe
BHYTPEHHEHN 3HEPTUH; B) KOJIMUECTBO TEIUIOTHI, NOJYyUYEHHOU (MM OTIaHHOW) ra3oM?

5. Kak HalWTH CBSI3p MEXJy TEMIIEpaTypod M JaBJI€HHEM B aauabdaTHyeckoM mporecce?
N3o6pa3ure ee B koopauHarax pT.

6. MoxHO 71 ¥ KakK rpaduyecKu CpaBHUBATh pabOTy pacmmpenus raza ot V1 no V2, ecnu
pacuiMpeHye MPOUCXOANUIO0 OAMH pa3 M30TEPMHUECKU, BTOPOM — aanadaTHUYeCKu W TPeTHil —
n3zobapuyecku?

7. Kak n300pa3utbcst M30TEpMUUECKUI MTpoIece ueanbHoro raza B koopaunarax pV u UT, raoe
U — BHyTpeHHsIsl SHEPIHsl UeaabHOro raza’?

8. Kak mokaszaTb, YTO AJs OJHOATOMHBIX Ta30B Mpou3BeAeHUE pV paBHO 2/3 BHYTpEHHEH
SHEPIuu, Uil JABYXAaTOMHBIX 2/5 BHyTpeHHeH sHepruu raza? Kakue COOTHOILICHHS HYXHO
HCHOJIL30BaTh U1 DTOTr0?

9. Haueptuth rpaduk 3aBUCUMOCTH TEIUIOEMKOCTH OT [OKa3aTessl IOJUTPOIBI IS
MOJINTPOITUYECKUX MPOLECCOB.
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10. HarpeBaeTcst wiii oXJak1aeTcs UACaIbHBIN Ta3, €CJIM OH paclIupseTcs 1Mo 3akoHy p = bV-n,
n<l, roe b — mocrostHHAas
BeNMYMHA?

Huxkanyeckue npoueccsl

3ansaTne 6. I[lpaktuueckoe 3ansTue nmo teme «luknbl. KIIA. Dutponus. T-S auarpammbi»
OcHoBHbIE THIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbI UX PEIICHHUS
HaxoxeHne xapakTepUCTHK LUKIIA, 33JaHHOT0 Ha pV-1uarpamme.

s pewenus ucnonv3yromesi: METOJI PELICHUS] — SHEPIeTUUECKUE pacyeThl HA OCHOBE:!

1) ypaBHEHHSI COCTOSTHUE AJIs pabOvero Tena; 2) ypaBHEHUS MPOIECCOB JIJIS YYaCTKOB IHUKIIA; 3)
I Havana TepMOAMHAMHKY; paOOTHI, U3MCHCHHSI BHYTPEHHEU YHEPTHH U TETUIOTHI, TOTYyYaeMbIX
Uil ydacTka nwukia; 4) omnpenenenue dddextuBHOcTH MamuHbl (KT, XomomunbHBINA
K03 punmeHT).

HaxoxeHue xapakTepUCTHK IMKIIA, 3alaHHoro Ha TV- wnu pT-auarpammax.

s pewenus ucnonv3yromes ycioBus 1-ro tumna

[uknet Ha TS — quarpammax. Haxoxxnenue 3pPpexTHBHOCTH ITUKIIOB.

lna pewenus ucnonv3ytomca: 1)ompenerneHne SHTPONUU, BBIPAKEHHE MOTydaeMoi pabouum
TEJIOM TEIUIOTHI Yepe3 U3MEHEHMSI SHTPOIIMU U TEMIIEPATYphl HAa OTPE3KE LIUKIIA; 2) OIpEeIeHNE
3P PEKTUBHOCTH IUKJIA.

MeTo1 TUKIIOB JUIsl HAXOXKACHUSI TEPMOJUHAMUYECKUX COOTHOLIECHUH.

s pewenus ucnonvsyromes: 1) onpenenenue 3pPEKTUBHOCTH UKIIA; 2) CBEICHUE 3aJaHHOTO
[UKJIA K TPOCTeHIeMy BUIy PU OECKOHEYHO MaJIbIX U3MEHEHUSIX MapaMeTpOB.

Bormnpocsl, paccmaTpuBaeMble Ha MPAKTUYECKOM 3aHSATHUH:

I. Yro Takoe KBa3UCTaTHUECKUM mpoluecc? SBnsercs M KBa3UCTATUYECKUM MPOIECC
o0paTtuMbIM?

2. UYro Takoe nuarpamma coctosHuii? Kakue mporeccsl MOTYT OBITh NpEeACTaBIEHBI Ha
quarpammax COCTOSTHUM?

3. B ueMm cocrout coaepxkanue | Hauana repmoanHamuku? Kak Maremarnuecku 3amuchiBaetcs |
HA4aJo TEPMOJMHAMUKU?

4. Ilpm xakux mpoleccax BHYTPEHHSS HSHEPTUs CUCTEMBbI MOCTosiHHA? B kakux ciydasx
M3MEHEHHE SHEPTUu CUCTEMBI PaBHO BHEIIHEH paboTe, coBepiiaeMoii cuctemoii? KakoBo Oyner
M3MEHEHUE BHYTPEHHEN SHEPIUH, €CJIM B KAUECTBE CUCTEMbI PaCCMaTPUBATh UJI€ATbHBIN raz?

5. Kak 3ammceiBaercsi paboTa, coBepimaemas HACATbHBIM Ta30M, MPH aAnabaTUYeCKOM H
N30TEPMUYECKOM Tpoleccax?

6. KakoB ¢usnyeckuil CMbICI IUIOIIAAM, OTPAaHMYEHHOM KPUBOM IMKJIa, Ha Juarpammax
COCTOSIHHS B PA3JIMYHBIX TIEPEMEHHBIX ?

7. Ilpsimoit u oOpaTHBIN UK. TerIoBOM NBUTAaTeIh U XOJI0IUIbHAS MaITHHA.

8. Kak mo 3amaHHOW aMarpaMme LHKJA ONPEIeTuTbh, SBIAETCS JWM MalluHa TEIUIOBOM WU
XOJIOAWIBHOM?

9. Kakue mapameTpsl JOKHBI OBITh M3BECTHBI, UTOOBI OBLTIO BO3MOXHO TMOJICYMTATh PabOTy Ha
annabaTUIeCKOM yJacTKe IuKia?

10. CxonbKko mapaMeTpoB COCTOSHUS, U KaKhe HEOOXOUMO 3a]1aTh, YTOOBI OMPEACTUTh padoTy
Ha U30TEPMUYECKOM y4yacTke?

11. Cxonbko mapaMeTpoB U Kakhe HaJ0 334aTbh, YTOObI ONPEIENIUTh TEIJIOTY, MOTydYaeMylo WU
OTJIaBaeMyIo pabOyuM TeJIOM, Ha U30TEPMUYECKOM U Ha M300apHuecKOM ydyacTKax LUKJa?
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12. KoaddurmeHT mose3Horo 1eUCTBHS M XOJIOIMIBHBIA KOI(PPUITHEHT.

13. Kakumu BenrmurHaMu MoxeT ObITh onpeneneH KIIJ TemioBoit MammHb1?

14. Kak onpeaenuTs XOJ0AMIBHBINA KO3 (UIIUEHT A5 XOJIOJMIBHON MAIIUHBI?

15. 3aBucuT 1u TEMI0Ta, OTOMpaeMast y HarpeBaTelis, OT Macchl pabodero Tena?

16. 3aBucuT Ji1 TEIUIOTa, OTOMpaeMasl y HarpeBaTelis, OT TeIIOEMKOCTH pabovero tena

17. 3aBucut nu pabota, coBepiiaeMas pabOurUM TEJIOM M TEIUIOBOM MAIIMHBI 32 OJUH LUK, OT
MAacchl U TEIIOEMKOCTH padouero Tena?

18. Uto u3MeHHTCS, €CliM B MJACAJbHOM TEIUIOBOM MAaIIMHE BMECTO OJHOATOMHOIO Tasa,
HCIIOJIb3YEMOr0 Kak pabouee Teno, ynoTpeOUuTh TaKoe K€ KOJIMYECTBO JBYXaTOMHOIO ra3za?

19. CopaBemymuBo 1M yTBEp)KIEHHE, UYTO Ta3, CXKaTbli B OaysioHe, oONagaeT 3amacom
MOTEHIIMATBHOM SHEPTUH AHAJIIOTMYHO CKATOU MPYKUHE?

20. Durponus cucteMbl. Dopmyna bonbimana.

21. U300paxxeHne TepMOAMHAMUYECKUX LIUKIOB B pV-u TS - koopauHarax.

22. KakoB ¢u3nyeckuil CMbICA IUIOIIAM, OTPAaHHMYEHHOW KpuBOW nukina, Ha pV- u TS-
JrarpaMmmax?

3anstue 7. [IpakTHueckoe 3aHATHE 110 TeME « DHTPOIUSA PYHKLHUSA COCTOSHUS

OcHoBHbIE THUIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PELICHUS
[Tozncuer n3MEHEHU SHTPOIMH NIPU NEPEXOE U3 OAHOIO COCTOSIHUS B APYTOE.

Hna pewenus ucnonvsyiomes: 1) ypaBHEHHE COCTOSHUS BELIECTBA; 2) MapaMeTpbl UCXOAHOTO U
KOHEYHOT'O COCTOSIHUM.

Metop penieHMsi OCHOBaH Ha MCIOJB30BAHUM HE3aBUCUMOCTH W3MEHEHUS DHTPONMM OT IIyTH
nepexoza.

ITponeccsl cMemMBaHus ra3oB U KOHTAKTHOTO BBIPAaBHHUBAHHS TEMIIEPATypbl. DTO TUIUYHbIE
HEOOpaTHMbIE IPOLECCHI, KOTOpBIE JIOJMKHBI COMPOBOXAATHCS YBEIMYEHHEM OSHTPOIUH.
[ToacunThiBaeTCSI U3MEHEHHUE SHTPONUHU 3aMEHOW paccMaTpUBaeMOro HeoOpaTHMMOTro mpoliecca
00paTUMBbIM, MEPEXOAAIINM CUCTEMY U3 HAYaJIbHOTO COCTOSIHUS B KOHEYHOE.

Hna  pewenus ucnonv3yiomcs: 1) ypaBHEHUS MPOLECCOB, KOTOPBIMU MOYKHO 3aMEHUTH
HeoOpaTUMBbIE MPOLIECCHI TaK, YTOOBI cUcTeMa Iepelnia U3 Ha4YaJIbHOTO COCTOSIHUSI B KOHEUHOE;
2) mapaMeTpbl UCXOAHOT'O U KOHEYHOT'O COCTOSIHUM.

Bonpocel, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. YUro Takoe NpHUBEACHHOE KOJIMYECTBO TEIUIOTHI? Kakomy yCIOBHIO YIOBIIETBOPSIOT
IIPUBEICHHBIE KOJIMYECTBA TEIUIOTH! A 1ukia KapHo? Kakomy ycioBui0 OHM yZIOBJIETBOPSIIOT
JUIsl IPOU3BOJIBHOTO KPYrOBOTO Mporecca?

2. Kak u B KakuX NMepeMeHHbIX MOKHO 3anucaTh nuddepennuan pynkuuu saTponuu dS? Kak
3anucath Il Hadano ¢ noMonibio GYyHKIIUN SHTPOIUHU?

3. Kak u3meHnsiercs »sHTponusl JUisi OOpaTUMBIX U HeoOpaTUMbIX mporeccoB? YeMy paBHO
3HaYeHue i1 00paTMMOro M HeoOpaTUMOro Kpyrosoro mpoiiecca? Temmeparypa Kakux Tem
BXOJIUT B ATHX CIIydasiX B 3HAMEHATEIb MMOJIBIHTErpaIbHOTO BhipakeHus? [ T dQ

4. MOHO JT1 OCYIIECTBUTh B KaKOW-HHOYIb CUCTEME KPYTOBOM HEOOpaTUMBI agradaTHYeCKuii
npoiiecc??

5. B xakoM HampaBJICHUU MU3MEHSETCS SHTPOIMS CUCTEMBI NP MPUOIMKEHUN 3TOM CUCTEMBI K
COCTOSIHUIO TEPMOJMHAMUYECKOTO DPABHOBECHSA JI1 HU30JMPOBAHHOM M HEU3O0JMPOBAHHON
CUCTEMBI?
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6. Kakue TtepmMoauHaMHUYeCKHE COOTHOILIECHMS BBITEKAIOT M3 YCIOBHUS, YTO SHTPONMS SIBISETCS
NOJHBIM U depeHanom?

7. Kakumm cBoiicTBamMu 00nagal0T KO3()(GUIMEHTHI B  BBIPAXKCHUAX JJIS  IMOJHBIX
muddepernmranax?

8. KakuM myTeM MOXHO BBIYUCIUTH U3MEHEHUE SHTPOIHH IPH MEPEXO0Je CHCTEMBI U3 OJHOTO
COCTOSIHUSA B ipyroe?

9. Kakue dopmsl 3anucu Bel 3HaeTe 1711 M3BMEHEHHS SHTPONTUN ?

10. ITouemy sHTpONMs 3aMKHYTOM CHUCTEMBI IIPU HEOOPATUMOM IPOLIECCE BO3PACTAET U MOUYEMY
U3MEHEHHE SHTPOIIUH B 3TOM ClIyyae CIeLyeT BBIYMCIATh, UCIO0Ib30BAB 00PATUMBIE MIPOLIECCHI?
11. Kak MOXXHO TpaKTOBaTh M3MEHEHHUE SHTPONUHU MPU CMEIIMBAHUYU Ta30B CO CTATHCTUYECKOMN
TOYKH 3peHus?

12. Yemy paBHO H3MEHEHHUE SHTPOIHH 15l a11abaTHIECKOTro mporecca’?

3ansaTue 8. [Ipaktuueckoe 3anstue 1o reme «lIpoBepka TeKyIIMX 3HAHUI
MoJieky/JIsIpHO—KHHEeTHYECKAS TeOpHusi

3ansaTue 9. Ilpaktuyeckoe 3aHsATHE MO Teme «[Q30KMHETHMYECKHX XapaKTEPUCTHK SBIICHUS
CTOJIKHOBEHHUSI MOJIEKYN (A7MMHA CBOOOJHOrO Mpobera, YMCIO CTOJIKHOBEHUH, 3¢ (eKTUBHOE
CEUEHUE MOJIEKYJI, CPEJIHSAS CKOPOCTh)»

OcHoBHbI€ THIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PELICHUS

3amaud Ha ONpEJENICHHUE MONEPEUHOro CEYEeHMsl Il CTOJIKHOBEHHUS MOJIEKYJ, CPEIHEH JJIMHbI
CBOOOTHOTO TIpo0era, 4acTOThI CTOIKHOBEHUH U CpeHEH CKOPOCTH.

na pewenus ucnonv3yiomcsa: CBSI3M MEXIY BEpPOSTHOCTbIO CTOJKHOBEHHS, IMOMEPEYHBIM
CeueHHeM, JJIMHON CBOOOAHOTO Mpobera, YacTOTON CTOJIKHOBEHHUS U CPEeIHEH CKOPOCTHIO.
Omnpenenenue TemrepaTypsl U JaBJIEHHS I'a3a [0 U3BECTHBIM MOJIEKYJISIPHBIM XapaKT€PUCTHKAM
C Y4E€TOM BHYTPEHHHUX CTeeHel CBOOOIbI M 0OpaTHbIE 3aJauu.

Lna pewenus ucnonv3yomes: OCHOBHOE yPaBHEHHE KMHETUYECKOW TEOPUU MJICANIbHBIX Ia30B U
3aKOH PaBHOPACIPEEICHUS SHEPTUH 110 CTETIEHSIM CBOOO/IBI.

Omnpenenenne xapakTepUCTUK OPOYHOBCKOTO JIBUYKEHUSI HEMOJIEKYJIIPHBIX OOBEKTOB.

Mna  pewenuss ucnonv3ylomcsa: 3aKOHOMEPHOCTh OpOYHOBCKOTO JIBJKEHUS M 3aKOHA
paBHOpACHpEIEIICHNs SHEPTUU TI0 CTEIEHSIM CBOOOIBI.

Bonpocel, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1.

Yro Takoe «3(ppeKTUBHOE ceueHNE» MOIEKYI?

2. Kak noHMMaTh TEPMHUH «CTOJKHOBEHHS» MOJIeKyd? OT KakuxX MapamMeTpoB 3aBUCUT CPEIHEE
YHCIIO CTOJKHOBEHHUI MOJIEKYJ B €IMHHUIIE 00beMa rasza 3a oAHy cekyHay? Kak ananuruuecku
BbIpaXKaeTcsl 3Ta 3aBUCUMOCTD?

3austue 10-11. [Ipaktrueckoe 3ansTue mo teme «Pacnpenenenus Makcpenay

OcHoBHbIE THIIBI 33124, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbI UX PEIICHHUS
Ornpezenenne XxapakTepUCTUK MOJIEKYJISIPHOTO JIBUJKEHUS 110 pacnpeieseHuo Makcsesia.

s pewenus ucnonv3yemcs: pacnpenenenue Makcpena

Bomnpocsl, paccmaTprBaeMble Ha MPAKTUYECKOM 3aHSITHH:

1. Kakas u3 ckopocreldi MakCBENIOBCKOTO paclpeesieHus] BXOIUT B (HOpPMyJTy IJisi CPEIHETO
YyHClla CTOJIKHOBEHHMS B €JUHHMIIE oObeMa raza 3a OJIHY CeKyHAy (KBaJpaTU4Has, CpeIHss
apudmMeTHUIecKasi, HAMBEPOATHEUIIast )?
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2. Pacnpenenenme MakcBemna JOMYyCKaeT CKOJIb YrogHO Oousbimne ckopoctH. Kak 310
COTJIaCOBATh C KOHEYHOM, MOJTHOW KUHETUYECKOM SHEprueit MoJieKyJ ra3a’?

3. OObsicHUTE, KaKMMH OCOOCHHOCTSIMHU pacmpeselieHuss MakcBeia 00yCIaBIMBaeTCs, YTO
CpenHsis BEJIMYMHA a0CONIOTHOW CKOPOCTH MEHBIIE, YeM HaWBEPOsSTHEHIIeH, HO Ooblie, 4eM
KOPEHb KBaIpaTHBIN U3 CPEIHEKBAIPATUUHON CKOPOCTU?

4. Ecnu monHOE 4YHCIO YacTUIl B HEKOTOPOM O0beMe B I0JIE€ TSHKECTH (DUKCHPOBAHO
(HEeTIpOHMIIAEMBIH COCyT), TO KaK M3MEHSETCS paclpeielieHue YacTUIl 10 BHICOTE C U3MEHEHUEM
TEMIIepaTypbl, KAK U3MEHSIETCS MOJ0KEHHUE LIEHTPA TAKECTH YaCTULL?

5. O0bsicHUTE CXEeMy KakKoro-iu0o OIbITa, ¢ MOMOIIBI KOTOPOIO0 MOKHO 3KCIEPUMEHTAIBHO
MIPOBEPUTH CIPABEATIMBOCTh pacnupeenaeHus: boiabimana.

6. V3MeHsiercss M M KaKk NOJABEMHAsl CHJIa a’pocTaTa NpH OJHOBPEMEHHOM OJMHAKOBOM
M3MEHEHUU TEMIIEpaTyphl ra3a B 000JI0UKE adpOCTaTa U OKPYKAIOIICH cpenl?

7. Yto mpou30MIE€T a aHATOTUYHBIX YCIOBUAX C TIOJIbEMHOMN CUIION TUpHKa0s?

3anstue 12. Ilpaktuueckoe 3anstue no teme «bapomerpuueckas (opmyna. Pacnpenenenue
boapmmanay

OcHOBHBIE THIIBI 33/1a4, pa30upaeMble Ha IPAKTUYECKOM 3aHATUH U METOJIbl UX PELICHUs
Omnpenenenne XapakTEPUCTHUK MOJICKYJISIPHOTO JBIDKEHUS MO OapoMeTpuyuecKoi dopmyse mpu
HAJIMYUU MOTEHI[MAJIbHBIX CHJIOBBIX MOJIEH.

Jna pewienus ucnonvsyemcs: 6apomerpuyeckas Gopmynna

OnpeneneHne XapakTepUCTUK MOJIEKYJISIPHOTO ABMXKEHUS MO pacupeneneHuto bonbimana npu
HaJIMYUU MIOTEHIUAJIBHBIX CHJIOBBIX IIOJIEH.

Lna pewenus ucnonvzyemcea: pacnpenenenue bonbinmana

Bonpocel, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. Pactipenienenne bonpiiMana mpuMeHUMO JUIS Cllydasl IOTEHIMANBHBIX noneil. Uto Bel moxkere
CKa3aTb O pacHpeIe]ICHUH YaCTULl B HEOTEHIUAIbHBIX MTOJISAX ?

2. Hmeercss 1M OTIAMYME B MEXAaHU3MAaX BO3HMKHOBEHMSI MOJBEMHOW CHJIBI a’pocTara u
nupmxabia? Kakoe oTHOIIEHHE K ’TOMY BOIIPOCY UMeeT bapomeTpuieckas popmyia?

3. KakoB (pusnuecknii cMbIC MUKPOKAaHOHUYECKOTO pacrpesiesieHus?

3anstue 13. [Ipaktuyeckoe 3anstue no teme «IIporeccsl nepenocar

OcHOBHBIE THIIBI 33/1a4, pa30upaeMble Ha MPAKTUYECKOM 3aHATUH U METOJIbl UX PELICHUs
OmnpeneneHre HEU3BECTHBIX XapaKTEPUCTHK MPOIIECCOB IEpPeHOoca C IMOMOUIbI0 ypaBHEHUS
nepeHoca JUIsl JaHHOTO KOHKPETHOTO Mpoliecca.

Omnpenenenne ra30KHHETHUECKUX XapaKTEPUCTUK MOJIEKYJ U3 SIBJICHUN NepeHoca.

Onpenenenne H3MEHEHHs BeIMYMH KOA(D(UIMEHTOB TMEpeHoca U Ta30KUHETHYECKUX
XapaKTePUCTHK MOJIEKYJI B 3aBUCUMOCTH OT U3MEHEHUS apaMeTpoB cocTtosiHus raza (p, V, T)
OmnpeneneHne XapakTepUCTUK TPOLECCOB IEpEeHOca HAa OCHOBAaHUU  CBA3M  MEXKIY
Ko ureHTaMu epeHoca.

KomOunupoBaHHbIe 3a1auu.

Hna pewenus ucnonwv3yromes (A1 peLIeHUs BCEX MATH TUIOB): 1) COOTBETCTBYIOIINE YPAaBHEHUS
nepeHoca; 2) Gopmyiisl i K03(pPUIMEHTOB MepeHoca JaHHOTO SBJICHHS U Ta30KMWHETUYECKHX
XApaKTEpUCTUK SIBJICHUS CTOJKHOBEHUS MOJIEKYJ (CpedHsisi AJMHA CBOOOAHOro mpoodera,
CpelIHee YHCIO CTOJIKHOBEHHMH, J(P(EKTUBHOE CEYEHHWE MOJEKy); 3) CBS3b MEXIY
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kod(duimenTaMu TmepeHoca; 4) OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETUUECKOW TEOpUU
rasa.

3ausatue 14. Ilpaktuueckoe 3aHsitue 1o Teme «llpoBepka TeKylmMX 3HAHUK 1O pazAeny
«MonekynsipHO—KMHETHIECKasi TEOPUsD)

PeasibHbIe rasbl

3ansarue 15. [Ipaktrueckoe 3ansitue o reme «PeanbHble ra3pn»

OcHOBHBIE THIIBI 33/1a4, pa30upaeMble Ha IPAKTUYECKOM 3aHATUH U METOJIbl UX PELICHUS
HaxoxzaeHne HEHW3BECTHBIX IIapaMETPOB COCTOSHMS pEaJbHOIO rasza I0 3aJaHHbIM U
OTIpeieNIeHNE XapaKTePUCTHUECKUX KO PHUIMEHTOB ypaBHeHus: Ban—nep—Bainbca.

s pewenus ucnonvzyromes: 1) ypapaenue Ban—nep—Bainbca; 2) cBs3b mapamMeTpoB
KPUTHYECKOI'O COCTOSIHUS peabHOIO ra3a C onpaBkamu ypaBHeHus: Ban—nep—Baibca;

3) onpeneneHue TEPMUIESCKUX KO3 (UIIMESHTOB Trasa.

CpaBHeHUE MOBEACHUS U CBOMCTB peaibHO U UEaIbHOIO ra30B.

Hna pewienus ucnonwb3yromcs TEPMOJMHAMMUYECKHE COOTHOLICHHUS, BBITEKAIOIIME M3 CBOMCTB
SHTPONUU KaK (PYHKIUU COCTOSIHUS (MM MONHOTO Auddepenimana)

Bormpocsl, paccmarpuBaeMble Ha IPaKTUUECKOM 3aHATHU:

1. B yem oTiinumne «peaqbHOro» ra3a ot «ujaeaibHoro»? IIpu Kkakux ycioBusx

pacxoxaenue ot 3akona Kianeiipona—MenpeneeBa?

2. Kak OOBSICHUTH PpACXOKICHHE HKCIHEPUMEHTAIBHBIX ITaHHBIX C YPaBHEHHEM COCTOSHUS
U/1€aIbHOTO ra3a Mpy OOJIbIINX JaBJICHUSAX U COBIAJEHUE Ul CIIydasi MaJIbIX J1aBICHUI?

3. Kak 3anuceiBaercsi ypaBHeHHe Ban—nep—Banbca: a) mig ogHoro Moist rasa; 0) ams
IIPOU3BOJILHON Macchl raza?

4. KakoB ¢Qu3nueckuii cMbpIc TONpPaBOK B YypaBHeHUM Ban-—nep—Banbca? Kak onu
BBIUUCIISAIOTCS: a) U3 MOJIEKYJISPHO-KMHETUYECKON Teopuu; 0) yepe3 mapaMeTpbl KpUTHUECKOTO
COCTOSIHUS?

5. Kak Oyayt pacrnonaratbcst usorepmbl Ban—nep—Banbca Ha rpaduke pV ansg pasivuHbIX
temneparyp? Kakoii Bug Oyzaer umers uzorepma Ban—nep—Bainbca: a) 1i1s remneparypsl HUXe
KPUTHYECKOM; 0) /Ul KpUTUUECKOW TEMIIEPATyphl; B) JUIsl TEMIIEPATYPHI BBILLIE KPUTHUECKOM?

6. Kak 3anuiercss "3MEHEHUE SHTPOIINN AJI UACAIBHOrO raza u A ra3a Ban—nep—Banbca?

7. KakoBa pa3mepHOCTh Kod(¢uimeHta a u b B ypaBHeHuH Ban—nep—Baibca? B kakux
eIMHUIaX U3MepstoTcs KodpduuueHTs! a u b B cucteme CU?

8. Kakas Temneparypa Ha3biBaeTCsl Kputnueckoii? UeMy oHa paBHa Juis Boabl? Kakoe BemiecTBo
o0yamaeT caMoi HU3KOW KPUTUUYECKOW TeMITepaTypoi M CKOJIBKUM T'pajaycaM OHa paBHA?

9. Mo>HO 7111 BO3yX B KOMHATE B OOBIYHBIX YCIOBHSIX pacCMaTpUBaTh KakK «HI€albHbIN» raz?
10. Uro Ha3bIBAaIOT «HACBIIIEHHBIM» TapoMm? Yem ompexaensercss naBieHHe (WIM YIPYrocTh)
HACBIIIEHHOTO mapa?

11. Yro takoe kputuueckoe cocrosinue? Hapucyiite (KaueCTBEHHYI0) 3aBUCUMOCTh INIOTHOCTH
KUAKOTO a30Ta M €ro HachIEHHOrOo Mapa OT TemmepaTypel. Uemy paBHa CKUMaeMOCTb
HEUECAIBbHOI0 ra3a B KpUTHYECKOM COCTOSTHUM?

3ansaTue 16. [Ipaktuueckoe 3anstue no reme «PeanbHble ra3b»
OcHoBHbIE THUIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PEIICHUS
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OnpeneneHre BHYTPEHHEW HSHEPrUM W TEIUIOEMKOCTH rasa Ban—aep—Banbca mo 3amaHHbIM
napamMeTpam e€ro COCTOSHUSI.

s pewenus ucnonvzyromes: 1) omnpenencHue TEIIOEMKOCTH; 2) OMNpeleJeHue BHYTPEHHEH
sHepruu ee nosHoro nuddepennuana; 3)ypaBaenue Ban—nep—Banbca

Omnpenenenne pabOTHl paciipeHus (cxkarus) raza Ban—nmep—Banbca, KoiwdecTBa TEIUIOTHI,
BbIJIEJICHHOH (ITOTJIOLIEHHON ra30M MpPU €ro paclUIMpeHuu (CHKaThuu), 1 U3MEHEHUE TeMIIepaTyphbl
ra3a Ipu ero pacuIiMpeHuu B MyCTOTY.

s pewenuss ucnoavzyromes: 1) onpenenenne «padoTel raza» (Haj ra3om); 2) MepBoe HAYAJIO
TepMoanHAMUKH; 3) ypaBHeHHe Ban—nep—Banbca; 4) onpeneneHue BHYTpEHHEH SHEPrUU rasza
Ban—nep—Bansbca.

Bomnpocsl, paccMaTpruBaeMble Ha TPAKTUYECKOM 3aHATHH:

1. Yto Ha3piBaeTcs ¢a3oii cuctemsl, (ha30BBIM paBHOBECHEM, (a30BBIM IEpexo]oM, (a30BOH
auarpaMMmoi (Wi KpuBoi paBHoBecHs)? Hapucyiite u o0bsicHUTE (Pa30BYyIO TUarpaMMmy BOIBI.
2. Kakoii oco6eHHOCTBIO 001a1aeT ha3oBast KpuBas?

3. Kak 3aBUCUT arperaTHO€ COCTOSIHHE BEIIECTBA OT COOTHOIICHHUS HAUMEHbBIIETO 3HAYCHHUS
MOTECHLIMAIbHOW DHEPrHMHM B3aUMOJCHCTBUS MOJEKYJl U CpeAHeH KHUHETUYECKOW SHEepruu
Xa0THUYECKOTO TEIJIOBOTO ABMYKEHUS MOJICKYJI?

4. IlpuBenuTe NMpUMEPHl OJTHO-, IBYX- M Tpex(a3HOTo paBHOBECHOTO cocTosiHMs. Ckoibpko (a3
OJTHOBPEMEHHO MOKET HaXOJUTHCS B PaBHOBECHOM COCTOSTHUN? OT 4ero 3T0 3aBUCHT?

5. Yro Hajmo 3HATH Ui OTBETAa HA BOIMPOC: MOXKHO JIM Ta3bl, HAPUMEP aMMHAK U XJIOp,
MIEPEBECTH B )KHKOE COCTOSIHHE TP KOMHATHON TeMIIEpaType U KaKUM CIIocoO0OM?

6. Kakum myTeM MOXHO MEPEeBECTH B JKUJKOE COCTOSHHE YKa3aHHbIC B MPEAbIAYIIEM BOMPOCE
ra3el? Kak MOYKHO XpaHUTh TaKue CKM>KEHHBIE Ta3bl?

7. IlpuBenute mHpuUMephl ra3oB, KOTOpble HUKAKUM CIOCOOOM HEJb3sl MPHUBECTH B JKUAKOE
COCTOSIHUE NPU KOMHATHOH TeMIepaType U OObSICHUTE IT0YeMy

8. Bo3MoXeH s HempepbIBHBIA MEpexoj M3 razoo0pa3HOro COCTOSHHMS B JKHMIKOE, MUHYS
craauio nByxdaszHoro coctosinus? Kak ero ocyiiectButh? Bo3MokeH 1 aHAJTOTHYHBINA ITEPEX0/T
U3 TBEP/OTO B )KMJIKOE (MU B Ta3000pa3HOE) COCTOSTHUE?

9. KakuM SIBJIEHHEM COTIPOBOXKIIAETCS MCUE3HOBEHHE ABYX(PA3HOTO COCTOSHUS JKUIKOCTh—Ta3 B
KpuTHueckoi Touke? Kak oHO 00bACHAETCS U KaKuM 00pa3oM MOXHO ero HaOIoaaTh?

10. Uto Ha3bIBAIOT «HepechIeHHbIM» MapoM? [Ipu KakuX yCIOBHSIX OH MOXET CyIIeCTBOBATH?
Kak 370 ycnoBue otpaxeHno Ha uzorepmax Ban—nep—Banbca?

11. Kakume yuacTtku KpuBoii Ban—nmep—Bambca COOTBETCTBYIOT «HECTaOWIBHBIM» U
«MeTacTabMIbHBIM» COCTOSIHUSIM? OOBSCHUTE CMBICI M BO3MOXKHOCTb OCYILECTBIICHHS 3THX
COCTOSIHUH.

12. YUto Takoe neperpeTast JKUIKOCTh? YKakuTe ee 00J1acTh Ha nzorepme Ban—nep—Banbca

3ansaTue 17. [Ipaktuueckoe 3ansTue no reme «PeanbHble ra3bh»

OcHoBHbIE THIIBI 33124, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbI UX PEIICHHUS
Omnpenenenre HEM3BECTHBIX MapaMeTPOB ra3a, XapaKTePU3YIOIINX ero MoBeaeHue npu ddexre
Jxoyna—TomcoHa.

s pewenus ucnonv3ytomes: 1) TOHATHE «OHTANBIHWY; 2) onpeneneHue uddepeHInaIbHOro
koaddurmenta xoyns—Tomcona; 3)dbopmyna mns Temmeparypsl MHBEpCHH; 4) ypaBHEHUE
Ban—nep—Bannsca; 5) Bce 3akoHOMEPHOCTH, TPUMEHSIEMBIE JIJIs1 PEIICHUS 3a1a4 Tumna 1.
KoMOuHUpOBaHHBIE 3aa9H.
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Jns  pemieHus HCHONB3YIOTCS CHOCOOBI M 3aKOHOMEpPHOCTH, IIPHUBEIECHHBIE BO BCEX
[IEPEYUCIICHHBIX BbIILIE TUIIAX 33a]a4. Bonpockl, paccMarpuBaeMble Ha PAKTUUECKOM 3aHATHH:

1. B gyem coctout addekr xoyns—Tomcona? SIBisieTcs v 3TOT MPOLecC 00paTUMBIM?

2. Kakoit addexr [xoyns—ToMcoHa Ha3bIBACTCS  IOJOXKUTEIHHBIM», KaKOW  —
«oTpunarenbHeIM»? M300pa3ure rpaguueckd 3aBUCHMOCTb TEMIIEPATypbl MHBEPCHU OO0BEMa
(Ti=f(V)) u ykaxuTe IOJOKUTEIBHYIO H OTPHUIATEIIbHYIO 001acTh sBiaeHus Jxoyns—TomMcoHa.
3. Kakoit xapakTepucTUKoi KomuecTBeHHO omnpenensiercs agdext Jxoyns—Tomcona?

4. Kak onpeaensercst kodpdunuent xoyns—Tomcona yepe3 kodhGUIIMEHT paciTupeHus ra3a’?
5. Kakyrw temnepaTypy Ha3bIBalOT «TeMIleparypodl uHBepcum»? Kakum ypaBHeHHMEM OHa
onpenensiercs?

6. OT Kakux MapamMeTpoB 3aBUCUT TemrepaTypa uHBepcuu? Kak 3ammcarh 3Ty 3aBUCHMOCTb?
KaxoB (huzndeckuii CMbICH TeMIlepaTypbl UHBEpCUU?

7. KakoBO COOTHOLIEHME MEXAY TEMIIEpAaTypOd HMHBEPCUM M KPUTHYECKOM TeMIIepaTypou
JagHoro rasa?

8. IlpuBenurte mpUMepbl Tra3oB, Ui KOTOPBIX MPU HOPMaJbHBIX yclnoBHsX dhdext Jxoymsa—
TomcoHa UMeeT pa3IMyYHBbIN 3HAK

9. Kakum 00pa3oM OCYIIECTBISETCS COKIKEHUE Ta30B C MCHONb30BaHUEM 3(dekra Jxoymsa—
Tomcona?

3ansaTue 18. [IpakTuueckoe 3anarue no teme «Pa3zoBble MEPEXOIbD)

OcHoBHbIE THIIBI 33]1a4, pa30UpacMble Ha MPAKTUYECKOM 3aHITHH U METOJIbl UX PELICHUS

[To 3amaHHBIM XapaKTEpUCTHKAM M HapamMeTpaMm Uil TOYKH Tepexona TpeOyeTcs ONpelesnuTh
HEU3BECTHBIN NapaMmerp.

Lna pewenus ucnoiv3ylomcs METOJ HENOCPEACTBEHHOM IOJCTAHOBKM 3aJlaHHBIX YCJIOBHH B
ypasHeHue Knaneiipona—Kiaysnyca.

[To 3amaHHBIM XapakTepUCTHKaM M IapamMeTpaM B HEKOTOpoil obiacTu ¢a3zoBoro mepexona
TpeOyeTcst ONpeaeTUTh HEU3BECTHHIE.

nsa pewienus ucnonv3yromes METOA NMOACTaHOBKU 33JJaHHBIX COOTHOLIEHHUS JUIsl TPOWHOM TOUKH.
HccnenoBanue MOBEACHUS PA3JIMYHBIX TEPMOJMHAMUYECKUX IapaMeTpoB BIOJb KPHUBBIX
(da3oBOro paBHOBECHSI.

s pewenus ucnonwb3ylomcsi METONl, OCHOBAaHHBIM Ha NPUMEHEHHM TEPMOJUHAMHUYECKHX
npeoOpa3oBanuii k ypaBHeHuto Kianeiipona—Knaysuyca.

Bonpocel, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. UYro Takoe TepMonuHamuyeckass (aza BemectBa? CoBmagaer JId  TOHSTHE
TEPMOJIMHAMHUYECKON (ha3bl BEIIECTBA C MOHATUEM arperaTHOro COCTOSIHUS BelecTBa?

2. Kakne BennuMHBI CBA3BIBAIOT ypaBHeHHe Kianelipona—Kiaysuyca [uisi OAHOKOMIIOHEHTHOM
nByx(daszHoii cuctembl? 13 kakux cooOpakeHUi OHO BHIXOIUT?

3. Kak monmyuuts ypaBHenune Knaneitpona—Kiay3znyca u3 TepMOIMHAMUYECKOTO OTEHIMAIA?

4. Yto takoe TpoitHas Touka? UTo Takoe KpUTHYECKas ToUKa?

5. Kak BeIMIAAAT KpuBbIe (ha30BOr0 PAaBHOBECHS B PA3JIMYHBIX Ipoleccax?

6. KakoBbI 1B BO3MOXXHOCTH X0/1a KPUBBIX IUIaBJIeHUs Ha p, T quarpamme BemecTBa’?

7. Bo3MOXXeH 71 HEMpepbIBHBIN MEepexo )KUIKOH (a3l B KPUCTAIUIMYECKYIO U JKUIKON (a3bl B
ra3zoo0paszHyro (wim oopaTHo) 6e3 paccioeHus Ha q8e dazbl?

8. B uem 3axmmrogaeTcs pazHuiia Mexay (hazoBeIMH mepexoaaMu 1-ro u 2-ro poga?

9. B uem 3akmouaetcs auddepeHnnanbHbiil Xapakrep ypaBHeHus: Kinanelipona—Kinaysuyca?
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10. Mogno mwm, 3Has T, p u Lowe (CKkpeITasi TEmioTa MCHApeHHsi), ONPEACIUTh HAKJIOH KPUBOH
paBHOBecHUs XKUJKoCcTb—T1ap B pT-koopaunarax?

11. IIpu kakux YCIOBHUSX MOXKHO JOCTATOYHO TOYHO IMPHUHATH, YTO TEIUIOTa BO3FOHKH paBHA
CyMMeE TEIUIOTHI IJIaBJICHUS

12. Kak HaxoIuThCS H3MEHEHHE TEPMOJMHAMHUYECKUX MapaMeTpPOB BIOJIb KPHUBOU (Ha30BOTO
paBHOBeCHUsI?

13. ITpu Kakux yclOBHUSAX, UCHOJIb3Ys JAaHHBIE JJIi TOYKHU Mepexoja, ypaBHeHue Kiamneipona—
Knay3unyca MOXHO pacipoCTpaHUTh Ha HEKOTOPbIN Jrana3oH 3Ha4eHul T u p?

14. Kak moicuutaTh U3MEHEHHE SHTPOIIMH BEIIECTBA ITPH (a3oBOM mepexoje 1-ro poxa?

BOIIPOCHI JJIs1 CAMOITPOBEPKH

1. TepMoanHaMHUyeCcKasi CUCTEMA KaK OOBEKT HCCIIEA0BaHNUS.

2. MUKpPOCKOIINYECKOE U MAaKPOCKOIINYECKOE OITUCAHUE.

3. TH paBHoBecue. dnykTyanuu GU3NUECKUX BEIUYUH.

4. TepmonnHamMuyeckue BeauuuHBbL. Temmneparypa. Makpockonudeckoe IBUXKEHHE. BHemHue
BO3eHCTBUA. AnrabaTuyeckuii mponecc. JlaBienue.

5. Pabora u xonuyecTBo Temia. TenaoeMKoCTs.

6. TepMoiMHaMUYeCKUE MOTEHIHAIIBI.

7. IlepBbIil M BTOPOM 3aKOH TepMoaAnHaMuKH. Teopema KapHo.

8. Tperuil 3aKOH TEPMOJMHAMHKU U €ro cieacTBus. HepocTmkuMMOCTh aOCONIOTHOrO HYJIS
TEMIEPATYP.

9. IloBeeHunE TEIUIOEMKOCTH BOJIM3U a0OCOIIOTHOTO HYJIS.

10. T/] nepaBenctsa. IIpunnun Jle [llatense-bpayna.

11. Metoas! oxnaxjaeHus ra3zos (mporecc Jlxoyns-ToMcoHa, pacliupeHue raza B IMyCTOTy U
T.J.)

12. ®I12-ro pona. YpaBHeHus DpeHdecTa.

13. Tepmoaunamuka @I «1poOBOAHUK-CBEPXIPOBOIHUK.

14. Pactnipenenenue Makcsena.

15. CBoOoxanas sHeprus B pacupenenenuu ['mdoca.

16. bonbioe kaHOHUYecKoe pacripenenenue ['uodoca.

17. neanbHbli 601bIIMaHOBCKHI ra3. Pacipenenenue bonpiMana.
18. IIpenenbl MPUMEHUMOCTH HCATBHOTO OOIBIIMAHOBCKOTO rasa.
19. CBoGoHAas SHEPIUs UACATBHOTO ra3a. Y paBHEHUE COCTOSIHUA.
20. 3akoH paBHOpacIpeaCICHUS.

21. Craructuka @epmu-/Iupaka u craructuka boze-OiiHiTeHa
22. MosieKyJISIpHOE IBUKEHUE B )KUIKOCTIX

23. MounekyJIspHOE IBUKEHHUE B TBEPABIX TEJIaxX

24. Ilonumepa

25. 3rub JUIMHHBIX MOJIEKYJT

26. J)Kunkue Kpucraisl

27. BelpamyBaHie KpUCTAJIIOB

28. Ilepexon B CBEpXMPOBOISIIECE COCTOSIHUE

29. TemioBO€ HOHU3ALMOHHOE PABHOBECHE

30. YpaBnenue Caxa
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31. Meton na3epHOil BCIBIIIKH J11 U3MEPEHUS TEMIIONPOBOAHOCTH
32. JIsurarens CtupinHra

33. TemnoBoii OanaHc 3eMin

34. KoHBEKTHMBHOE JIBIKEHHE B MAHTHHU 3eMJIN

35. DuTponuitHelii OanaHc 3emiu

36. luHamuka MUPOBOM CUCTEMBI

Ilepeuennb J1ad0OpaTOPHBIX padoT
JladopaTopnasi pa6ora Ne 1 «Omnpenenenue Cp /Cv pas Bozayxa merogom Kiiemana m
e3opmar»
[{enb paboTHI:
W3ydeHne TemI0eMKOCTH Ta30B, aAMa0aTHYECKUX MPOLECCOB Braza M ONpe/eIeHue OTHOIICHUS
Cp /Cv(nokazatens aanadaTsl A1 BO3yXa).
[TpunaIeKHOCTH:
CTekIIHHBIN 0aioH, pe3uHOoBas rpylia (Hacoc), MEXaHUYECKIIl MAaHOMETP, BBIITYCKHOM KpaH..
KoHTponbHbIE BONIPOCHI:
1. Yro takoe ¢yHKIMsS Tporiecca U GyHKIUs cocTosiHUsA? Kak TepMoIuHaMHYecKUe BeTUIUHBI
SBIISIOTCS (PYHKIUSAMH TTpoliecca, a Kakue (yHKIUSIMUA COCTOSIHUS B TaHHOH padoTe?
2. [ToyeMy TeII0EMKOCTh T'a30B 3aBUCHUT OT crioco0oB Harpeanwus? [louemy Cp > CV?
3. Kakoii npouecc HazbiBaeTcs aauabatuueckum? Kakue mporeccsl, TpOUCXOAsIIUe B rasax,
MO>KHO CUUTATh alnabaTuueCcKuMu?
4. Hackonbko OOOCHOBAaHHBIM SIBISIETCSI TMPENINOJIOKEHHE O TOM, 4YTO ? 3aBUCHUT IIK
TEIJIOEMKOCTh OT Temrnepatypsi? const [ []
5. Hapucyiite rpaduku agnadbatbl 1 ©30TEPMBI HA OJTHOM YEPTEKE.
6. Brisenute padouyro Gopmyny y = CP CV = AP1 AP1-AP2 (8).
7. 3aueM HY)KHO MOCJIe HAaKaYMBaHUS U BBITYCKaHUS BO3ayXa M3 OAJIOHA )KJIaTh MOMEHTA, KOTa
TeMIepaTypa Bo3yxa B OaJUIOHE U B KOMHATE BBIPOBHSIOTCS?
8. Kakumu npuurHamMu 00yCIOBIIEHBI CHCTEMATHUECKHE MOTPEIIHOCTH B TAHHOM padoTe?

JladopaTopnasi padora Ne 2 «Omnpeaesienue kod3¢duuueHta BA3KOCTH, CpeIHel JAJIUHBI
cB000HOTO Mpodera

3(P(PeKTHBHOIO ceYeHHUS MOJIEKYJ BO3AYXa».

[{enb paboThI:

3HaKOMCTBO C YCTpPOHCTBOM M pabOTOi KamwuIsipHOro BHCKO3uMeTpa. OmpeneneHue 1o
KO3 PUIIMEHTY BI3KOCTH F'a30KMHETHYECKUX BEIUYHH.

ObopynoBanue

OKCIIEpUMEHTalbHasl yCTAHOBKA, MAaHOMETpP, CEKYHJIOMEp, JIMHEWKa, MEpPHBIA CTakKaH,
BCIIOMOTaTeNbHbI KOHTPOJIBHBIE BOIIPOCHI:

1. Kakoro nopsijika BETUYHUHBI 1| U A I BO3yXa IpU KOMHATHBIX TeMIieparypax?

2. Ilouemy Henb3s BKJIFOYATh CEKyHAOMEpP Cpa3y MOCIe OTKPBITHS KpaHa?

3. O0cyauTe CTEeNeHbh PABHOBECHSI CCIIETyEMON CHCTEMBI?

4. O0bsacHUTE, 4eMOOYCIIOBIICH BEIOOp ceueHMs TpPyOOK B Balllell yCTaHOBKeE?

5. KakoB MexaHM3M BSA3KOCTb I'a30B?
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6. Moryt nau HaOMIOAATHCS SIBICHUS, CBA3aHHBIE C BA3KOCTBIO, CBOMCTBEHHBIE BaKyyMHOMY
COCTOsIHUIO, pu AaBieHnu P~10211a?

7. Kak 3aBUCHT M 1 A Ta30B OT TeMIIEpaTypsi?

8. Kaxoii ¢puzndeckuii cMpIci UMeeT 3(pPEKTUBHOE CEUEHNE CTOJIKHOBEHHS?

JlaGoparopnas padora Ne3 «Onpenesieaue Cp /Cv 110 CKOPOCTH 3ByKa B BO3yXe»

Ilens paboThI:

Omnpenenenue nmokasarens aquadatsl 17 BO3AyXa.

[TpunaanexxHOCTH:

3BYKOBOW TEHEpaTop, OJJIEKTPOHHBIA ociwuiorpad, MUKpopoH, TenedoH, dYacToToMep,
TEIUION30IHpPOBaHHAs TpyOa, oOorpeBaeMast JICKTPOIEUbi0, METHO-KOHCTAHTAaHOBAsI TEPMOIIapa,
MUJUTUBOJIBTMETP.

KoHTpoJIbHBIE BOIIPOCHI

1. 3aBucur nu otHomenue Cp/Cv oT TemnepaTypsl B uHTepBajue temmeparyp oT 20 qo 1000C?
byzaer nu HaGmroaatbes Takas e 3aBUCUMOCTD Ipu TeMieparypax ot —150 o 10000C?.

2. Kakue cBoiicTBa BellecTBa XapaKTepU3yeT TEMIOEMKOCTb? MOKeT U OIHO M TO Ke
KOJIMYECTBA BEIleCcTBa 001a/1aTh Pa3IMUYHON TEIII0EMKOCTHIO?

3. [Touemy mporiecc pacpoCTPaHSHHSI 3BYKOBBIX BOJTH MOXHO CUHTATh aHa0aTHICCKIM?

4. Ha xakoM (hr3M4eCKOM SIBJICHHH OCHOBAHO M3MEPEHUE TEMIIEpaTyp MPU MTOMOIIH TepMoriap?
5. Kakoe ¢usnueckoe siBJICHUE JISKUT B OCHOBE H3MEPEHUS CKOPOCTH 3ByKa?

JlabopaTopHasi padora Ned4 «Onpenesnenne kodppuunenta Ba3kocTu merogom CTokcay
Llens paboTsl: MccnenoBanue 3aBUCUMOCTH KO3(pPHIIMEHTa BHYTPEHHETO TPEHUS KHUJIKOCTU OT
TEeMIIepaTypbl, U3yUeHHE YCTPOMCTBA M NMPHUHIMIA PabOThl JKUAKOCTHOIO TEPMOCTaTa, METOJ
Croxca n3mepenus Kko3pduiueHTa BI3KOCTH.

IIpuHaIe)KHOCTH:

CTeKJIIHHBIN HWIMHIP ¢ M3y4aeMOM KHUAKOCThIO, TEPMOCTAT, JIBa CEKyHAOMEpa, MaciiTaOHas
JMHEeKa, MeTaNInYeCKUe MAapUKU, U3MEPUTEIbHBIA MUKPOCKOII, TEPMOMETP.

KoHTpoJIbHBIE BOITPOCHL:

1. KakoBa npupoa BHyTpEHHET 0 TPEHHUS B XKUAKOCTH, raze?

2. Ilpu BBINIOJIHEHWH, KaKUX YCJIIOBUN CHJIa CONIPOTHUBIICHHUS ABM)KECHUIO TE€JA B BS3KOM Cpefe
MOJKET OBITh 3amucaHa B BHje 6mnrv?

3. Becerna nu cuia cOonpoTUBIIEHMSI IBUJKEHUIO TENa B BA3KOW Cpezie MPONOPLHOHAIBHA PaNyCy
11apa, ero ckopoctu?

4. KakoBa npupoja apxuMe10BON CHITbI?

5. Harmmmre ypaBHeHue IBUKEHUS 11apa B Cpeae.

6. BeiBenute popmyiry ajist CKOpOCTH paBHOMEPHOTO JBHKEHUS I1apa B Cpeie.

7. He usmepsere nu Bbl B SKCHepuMeHTE BMECTO CBOWCTBAa >XMIKOCTH, Kod(duuueHTa
BHYTPEHHET O TPEHUS 1), TPEHUE MEX1y MaTepuasoM 1apa u xuakoctu? [louemy?

8. SIBnsieTcs nu ABM>KEHHUE 11apa B )KUJKOCTH PaBHOYCKOPEHHbIM? PaBHOMEpHBIM?

9. Uto takoe Bpems penakcanun? Kakos ero pusndeckuii cMbici?

10. B ueM cocTOUT NpUHIMN JEHCTBUSA TepMoOcTaTa’?

11. 3aueM Bozia B TepMOCTaTE MEPEMEIINBACTCS ?

12. Tlouemy cpa3y mocie BKINOYECHHS WIA U3MEHEHHsS TEMIIEpaTypbl T€pMOCTaTa U3MEPECHMS
BA3KOCTH OyJIyT HETOUYHBIMU?
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JladbopaTopHasi paGora Ne5 «Omnpenenenue k03(pGUIMEHTA MOBEPXHOCTHOIO0 HATSKEHUS
METO/IOM OTpPbIBA Kamedb.

Llenb paboTsl: onpeneneHrne KodPGUIUEHTA TOBEPXHOCTHOTO HATSKEHUS )KUIKOCTH
IIpunaiesxHOCTH:

KanenbHuia,BaHHa C UCCIIEyEMOM KUIKOCTBIO.

KoHTpoJibHBIE BOITPOCHI:

1. Yro Ha3piBaeTcs KOAPGUIUEHTOM MOBEPXHOCTHOTO HATSKEHUS?

2. 3aBucuT 11 K03(H(PUIUEHT MOBEPXHOCTHOTO HATSXKEHUSI OT TOTO, C KaKOW Cpeloil rpaHuyuuT
JaHHAas )KUIKOCTH?

JlaGopaTtopnas pabGora Ne7 «Omnpenenenue Kod(pQUIMEHTAa TEIUIOBOTO PACHIMPEHHUS
AKHUJIKOCTH

[{ens paboThI:

Wzydyenne mnpupoasl 3¢ddexkta TEmmoBOoro paclIMpeHUs KHUAKOCTH, OJKCIHEPUMEHTAIbHOE
UCCIIeIOBaHHE 00bEMHOTO PACIIMPEHUS )KUIKOCTH.

[TpunaIe)KHOCTH:

W3mepuTenbHblil Ipubop, TEPMOMETP, MacIITaOHas! JIMHEHKa.

KoHTpoJIbHBIE BOIIPOCHL:

1. KakoBa 3aBucumocth oObema V OT Temmeparypbl T B XUAKOCTAX IPU IOCTOSHHOM
JaBjieHun?

2. KakoBa npupoja TerioBOro paciiupeHus XUIKOCTH?

3. Ecau noTeHIManbHasi SHEprysi BCeX 4acTHUI] KUAKOCTH KBaJpaTUYHA MO CMELIECHHUSIM YacTHUI]
U3 PAaBHOBECHBIX MOJ0KEHUH, TO YeMy paBeH KO3 (UIMEHT TEIJIOBOTO PaCIIMPEHHs! KUAKOCTH?
4. Ot xakux (U3MYECKUX BEIMYUH, XapaKTEPU3YIOLIMX COCTOSIHHE J>KUAKOCTH, 3aBUCHT
BEJIMYMHA KO3(PPUILIMEHTa TETJIOBOTO paCIIUPEHUs?

5. JlaiiTe KpaTKyr XapaKTEPUCTHUKY TBEPHABIX TeN, KUAKOCTEH, ra3oB (MOPSIOK BEIMYUHBI
Kod(duimenTa o, aHM30TPOIHUS CBOMCTB 0, XapakTepHast 3aBucuMocTb o T)).

6. OObsicHUTE OCOOEHHOCTH TEIUIOBOIO pacliupeHus BoJbl. Mmerorcs nu  1monoOHbIE
O0COOEHHOCTH Y APYTUX JKUJIKOCTEH, a TaKkKe B TBEPAbIX Teaax?

BOITPOCHKI JIJIsI CAMOCTOSTEJBbHON PABOTHI

1. JlaiiTe ompeneneHne aTOMHOM M MOJIEKYJSIpHOM Maccel. UTto Takoe uzoron? 3amuiunTe
NpUOIMKEHHO 00beM

MouteKyJibl. YTo xapakrepusyer uncio Jlommuara, yucna Asoraapo?

2. IlepeuncnuTe OCHOBHBIE 3JIEMEHTHI MOJICTTH BEIIECTBA B MOJICKYJISIPHON (DU3UKE.

3. B 4em coCcTOSAT OCHOBHBIE IPU3HAKU Pa3IMUHBIX arperaTHbIX COCTOSIHUM BelecTBa?

4. Kakoe yTBepKIEHHE JIEKHT B OCHOBE CTAaTUCTHMYECKOIO METOJA INPUMEHHUTENIBHO K
MOJIEKYJISIpHOM (prsuke?

5. B uem cymHOCTh TEPMOAMHAMMUYECKOTO METO/Aa ONHUCAHUS COCTOSHUA cucTeMbl? Ha kakmx
3aKOHax 3TOT MeToA Oazupyercs?

6. [laiiTe onpeneneHre BEpOSITHOCTH, INIOTHOCTH BEPOSATHOCTH.

7. Kakoe CBOMCTBO COBOKYITHOCTH COOBITHH JIETa€T BO3MOKHBIM HOPMHPOBKY BEPOSTHOCTH?
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8. 3ammmmurte (HOpPMyIBI I CPEIHEr0 3HAYCHHS IUCKPETHOW W HENPEPBIBHOM CIy4aitHOU
BEJINYHMHBI.

9. 3aBucuT M cpeAHEe 3HAYEHHE BEIMYMHBI OT NEPEMEHHOH, IO KOTOPOW MPOM3BOAMUTCS
ycpennenue? [IpuBenure npuMepsl, MOATBEPKIAIOIINE BaIll OTBET.

10. Kakumu BeTMYMHAME XapaKTEPU3YIOTCS MaKpO- U MUKPOCKOIIMYECKHE COCTOSHUS Ta3a’?

11. KakoB 001uii xapakTep COOTHOUICHHS MKy MaKpO- U MUKPOCKOIIMYECKUMU COCTOSTHUSIMU
cucTeMsbl?

12. 3anumure pyHKIHUIO pacnpeneneHus ['aycca (MCHoib3ysi B Ka4eCTBE MEPEMEHON BEIIMUMHBI
KOOpJMHATY X) U U300pa3uTe MPUMEPHBII BU 3TON (QYHKIUU.

13. Ilpu KakuX OpeanoI0KEHUAX CIIPaBEAJIMBO pacupeaenenue Makcepesia o ckopoctsim?

14. Kak uzmensieTcst pacnpeeneHue Makcpesia ¢ poCTOM TeMIepaTypbi?

15. Yem oOycnaBiuBaercs CyIlIECTBOBAaHME MaKCUMymMa Ha KpHUBOM, XapaKTepu3yrollei
pacmipenenenue Makcsesia?

16. Kakas cBs3b cylIecTByeT MEXIy pacmnpesesnenneM MakcBenna u pacipenenenuem ["aycca?
17. 3anumure GyHkimu pacnpeneneaus Makcsemna@(v),f(v), F(v), 4To OHM XapaKTepH3yIOT?
18. ITomyunTe 3HaUeHNE HanOOJIee BEPOATHOU, CpeTHeapu(PMETHIECKON U CPETHEKBAAPATUIHON
CKOpPOCTEH.

19. U3o6pasure BuI KpuBOil pactpeneneHus F(v) W OTMEThTE NPUMEPHBIC IOJOXKCHUS
HauboJsee BEpOSITHOH, cpeiHeapu(METHIECKON U CPEAHEKBAAPATUYHON CKOPOCTEH.

20. U306pasute npumepHbie rpaduku GyHkimn F (1) Ui AByX pa3HbIX 3HAUCHHN TeMIeparyp.
21. UzoOpasure mnpumepHbie rpaduku ¢yHkuuu F(v) s ABYX Ta30B € PasIdYHBIMU
3HAYEHUSIMU MOJIEKYJIIPHOU MaCCHI.

22. O0OBbsCHUTE IPHUYMHY ACHMMETPHH rpaduka GyHKIUH pacnpeneneuus F(v).

23. Ompenenute moi0 MoJIeKyl Bojxopoja mpu TtemrepatypeT=300K, ob6manarommx
CKOPOCTSIMHU, JiexKaluMu B uHTepBajie oT 1900 1o 1905 m/c?

24. OmnpenenuTe AOJI0 MOJIEKYJ Ta3a MNpu Temmeparypel, CKOpPOCTH KOTOPBIX OoJibiie
HEKOTOPOTO 33/IaHHOTO 3HA4YeHUAV?

25. Onummte onbitel llTepHa mno onpexneneHuto ckopocteil  atomos. Ilomyuwnre
bopmyny<v>=wRAS.

26. Pacnipenenenne MakcBeiia JOMYCKaeT CKOJIb YTOAHO OOJBIINE CKOPOCTH U KUHETUYECKHE
SHepruu MoJieKyJs. Kak 3To corsmacoBaTe ¢ KOHEYHOM MOJIHONM KMHETUYECKON SHEPTHEN MOJIEKYJI
raza?

27. Kakumu OCOOEHHOCTSMHM pacnpeneneHus MakcBeiuia 00yCIaBIMBAaeTCs, YTO CpeIHue
MOJYJH CKOPOCTH OOJbllle, 4eM HauBEpOATHEHIIas CKOpPOCTb, HO MEHbIIE, YeM KOpPEHb
KBaJIpaTHBIN U3 CPEJHEKBAAPATUYHON?

28. OnpenenuTe YUCIO MOJEKYJ ra3a, SHEPIHsl KOTOPBIX MPEBBIMIAECT 33JaHHYI0 BeIWYHHY El
(MeHblLe 3a7aHHON BennuuHbl E1).

29. B KakoM COOTHOILIEHUH HaXOAATCS MEXIy COOON cpelHHe KHUHETHYECKHE HSHEPTrUuu
TEIUIOBOTO JIBWJKEHUS Pa3HbIX YaCTHUI[ BEIIECTBA B COCTOSHUU €ro TEPMOIAMHAMHYECKOTO
paBHOBeECHSI?

30. Kak oTHOCSTCS CpeiHrE CKOPOCTH Pa3HOPOJHBIX MOJIEKYJI IIPU JaHHOM TemIepaType?

31. BeiBenute pynkiuio pacnpeaencuus Makcsemia F(v).

32. B 4em cMBICT CTOJKHOBEHHS M CPEIHEN JUTMHBI CBOOOIHOTO MpoOera Mpu uX ONpeneIecHuN
IIOCPEACTBOM IIONIEPEUYHOTO CEUEHUs?
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33. BeiBequTe hopMydTy IJisi CPEAHETO YHCIIa CTOJIKHOBEHUMN, UCTIBITHIBAEMBIX OJTHON MOJICKYJIOH
U MEX/y BCEMHU MOJIEKYJIaMU €IMHUIBI 00beMa raza B eIMHUILY BPEMEHH.

34. Yro Takoe cpenHsis AJIMHA CBOOOJHOrO mpoOera mosekyn rasa? BeiBemute dopmymy amis
CpeaHel ATUHBI CBOOOHOTO mpodera Mosekyd. [Tonmyunte ynciaeHHoe 3HaYeHUE 3TOM BETMUNHBI
JUISL MOJIEKYJI Ta3a, HaXOSIIErocs P HOPMAJIbHBIX YCIOBHSIX.

35. 3anummute GopmMyiy IS 4acTOTHl CTOJKHOBEHHMH MOJIEKYJ O CTEHKY cocyna. [louemy
CTOJIKHOBEHHUSI MEXJIy MOJIEKYJaMH HA€ajJbHOr0 Ta3a He CKa3bIBAlOTCS Ha 4YacToTe
CTOJIKHOBEHUI MOJIEKYJI O CTEHKY COCY/a.

36. BeiBenure Qopmyny s 3¢h()EKTHBHOrO MOMEPEYHOro CEYeHHsS CTOJKHOBeHWH. Kak
MOTIEPEYHOE CEYCHHME CBSA3aHO C 3aKOHOM OcialJeHHss MOJEKYJSpHOro mydka B raze? Kakoit
CMBICII UMEET nonepevyHoe ceueHue? Kak oHO cBsA3aHO ¢ TeMrepaTypoi?

37. llpuBenute Gopmyiry IUIsl TIONEPEUYHOTO CEUYCHHUsI CTOIKHOBEHWH. MMeer jm 3TO cedeHue
YUCTO TeoMeTpUdecKuil cMbIci? OT 4ero OHO 3aBUCUT?

38. BeiBenute dopMyiy ans cpeaHeil IIMHBI CBOOOAHOro mpodera monekyn raza. OT kakux
BEJIMYMH OHA 3aBUCHUT?

39. Kakue kuHEMaTUYeCKUEe XapaKTePUCTUKU MOJIEKYJIIPHOTO IBI>KeHUs: Bl 3HaeTe? 3anummTe
(bopMyIIbI IS OTIpeIeICHHS] STUX XapaKTEPUCTHK.

40. Yto Ha3bIBAaETCS YUCIIOM CTENIEHEN cBOOOIbI?

41. KakuM 4uCIIOM NEPEMEHHBIX MOXHO ONHUCATh COCTOSHUE JBYXaTOMHOM MoueKyibl? Urto
XapaKTEepU3yIOT 3T [IEPEMEHHBIE?

42. Kakue BuIBI JABW)KEHUS OIpPENEISAIOT HHEpruto Mosekyiasl? Korga nposBistorces
BpalllaTeNIbHbIE U KoJiebaTeIbHbIe CTEIIEHH CBOOOIbI?

43. 3anummre GOpMyNbl JUIS  BEPOSTHOCTEH IOCTYNaTelbHOIO, BpaLIaTeIbHOIO H
K0JIeOATEeIbHOTO JIBUKEHUS.

44, Vcnone3ys dopmynydP=A exp[-m2(vx2+vy2+vz2kT)|dvx2dvy2dvz2, theA -
MOCTOSIHHAs HOPMHUPOBKM, JI0Ka3aTh, UYTO Ha OJIHY IIOCTYNATEIbHYIO CTENEHb CBOOOIbBI
NPUXOUTCS DHEPTHUs, paBHasI<muvx22>=12kT.

45. TlokaxuTe, 4TO HAa KaXAYIO BpallaTeJIbHYIO CTENEeHb CBOOOJBI MPHUXOIUTCS SHEPIus,
paBHas12kT.

46. [TokaxuTe, YTO Ha KaXAyI0 KOJeOaTeIbHYIO CTENEHb CBOOOAbI IPUXOIUTCS IHEPI U], paBHAs
KT.

47. Ilomarasi, 4TO YMCIIO aTOMOB B MOJIEKYJIE PaBHO N, ONPENEINTE CPEIHIOK SHEPTUIO OJHOU
MOJIEKYJIbI (JIMHEWHOM, HEMUHEMHOM) U pacCCMOTPUTE CITydail TPEXaTOMHOM MOJIEKYJIBI.

48. CpenHsisi CKOPOCTb JIBUKEHHUS OpPOYHOBCKOW YacTHIBl 3aBHCUT OT €€ MacChl, a CPeIHMH
KBaJpaT yJaJeHUs YaCTUIbl OT Hayaia 3a (PUKCHPOBAHHBIN MPOMEKYTOK BPEMEHU OT Macchl HE
3aBucUT. [louemy y Jlerkux yacTHil

49. CKoJIbKO MOJIEH aTOMOB KUCJIOPOJIa COAEPKAT ABA MOJISI MOJIEKYJT BOJbI?

50. Ucnonp3yst popMyity Tt SJIeMEHTapHOTO TIOTOKa yepe3 miommaakydS 3a Bpems dt, moaydure
OCHOBHOE€ YPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPHH.

51. B xakom HamnpaBJI€HUH W3MEHUTCS BBIUMCIIEHHOE 3HAUYEHUE JABJICHUS NI MI€AIbHOIO ras3a
Ha CTEHKY, €CJIM IPUHSATHh BO BHUMaHUE KOHEUHBIE Pa3MEPbI MOJIEKYJI?

52. B xakoM HalpaBJICHUHM W3MEHUTCS BBIUMCIIEHHOE 3HAUYEHUE JABJICHUS NI MI€AIbHOIO ras3a
Ha CTEHKY, €CJIM IPUHATH BO BHUMAHUE CUJIbI IPUTSKEHUS MEXKLy MOJIEKyJIaMu?
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53. Uro Bbl moHMMaeTe MO YpaBHEHHEM COCTOSIHUS CHUCTEMBI? 3alMIIUTE YpaBHEHUE
COCTOSIHUSL JUIS HJEIbHOro Tasa, rasa Ban-mep-Baanbca, nuddepenHnmanbHoe ypaBHEHHE
COCTOSIHUSL.

54. B yem cyuHocTh 3aKk0HOB JlanbToHa 1 ABoraapo?

55. Kako#l CMBICI IOJy4aeT IapaMeTp TeMIeparypel IMPH MOJEKYISIPHO-KUHETUYECKOM
MCCJIEI0BAHUM TETUIOBBIX CBOMCTB BellecTBa?

56. JlaliTe TNOHATHE TEPMOMETPHUYECKOrO Tejla W TEPMOMETpPUUYECKON BeaumuuHbl. Kakue
buznyecKkne XapakTepUCTHKU TeJI MOXKHO HCIIOJIb30BaTh ISl U3MEpeHHs TemmepaTypbl? Uem
o0BsicHsIeTCS pa3HOOOpa3ue 1mKall TemriepaTtyp?

57. Kakoe Teno BBIOpaHO B Ka4eCTBE TEPMOMETPUIECKOTO B aOCOTIOTHONW TEPMOJIMHAMUYECKON
mkaine remnepaTtyp? KakoBbl mpenmMyIecTBa Takoro Beioopa?

58. TIo CKOJIBKMM penepHbIM TOYKaM OIpPENEIsIeTCsl TEPMOJUHAMHUYECKas 1IKaja TeEMIIepaTryp B
cn?

59. KakuMu TepMOMETpaMu U METOAAMH U3MEPSIOTCS TEMIIEPATYPBI B PA3JIMUHBIX UHTEpBajax?
60. 3anummure 3akoH pacrpenenaeHus bonpimana. OOBSCHUTE €r0 CYIIHOCTD.

61. BriBenute OapoMeTpuueckyro (GOpMyily U pacCMOTPUTE U3MEHEHHE JaBJICHUS C BBICOTOM
JUTSL pa3NIUYHBIX ra30B. M300pa3uTe nmpuMepHbIi BUA 3TOM 3aBUCUMOCTHU. [loyemMy mpoueHTHBIN
COCTaB B BO3/IyX€, /10 BBICOT Mopsiaka 20 KM, OCTAeTCsl TOCTOSHHBIM?

62. Ilpu noabemMe MOJIEKYJ B MOJIE€ TSKECTH UX KUHETHUYECKas sHeprusi yMeHpliaercs. [louemy
IIPU 3TOM B I10JIE TSKECTU B COCTOSTHUM PaBHOBECHS TEMIIEpaTypa HE 3aBUCHUT OT BBICOTHI?

63. B uem 3aximovaercs cyTh onbiTa [leppena o onpenenenuto nocrosHHoi bonbiimana (uncna
ABoraapo)?

64. Ilomyuute GopMyINbI AN MOABEMHON CHIIBI, TEHCTBYIOIIEH Ha 3aMKHYTYIO O00OJOYKY U Ha
a’pocrar.

65. JlaiiTe MoHATHE BHYTPEHHEH 3HEPrHH, TEIUIOTHI, paboThl. Kak BHYTpeHHSS dHEpTus, Tak U
TEII0Ta 00YCIaBIMBAIOTCS YHEPTETUUECKUMHU YCIOBUSIMU Ha MOJIEKYJISIPHOM ypoBHE. B ueM nx
paznuuue?

66. [Ipu kakux ycnoBusix auddepeHunanbHas Gopma gBIsSeTCS MOJIHBIM AU(QepeHnanom u
YTO Takoe (YHKIMS COCTOSHUSI cucTeMbl? Kakue TepMoIMHaMUYECKHE BEIMYMHBI SBISIOTCS
(GYHKIMSIMU COCTOSIHUS?

67. B yem cocTtouT coaepkaHMe NEpBOro Hayana tepMoauHaMuku? Kak maremarnuecku
3alMChIBAETCS 3TOT 3aKOH?

68. KakoBo camoe BakHOE CBOMCTBO (DYHKIIMH COCTOSTHUS?

69. 3anummure BBIpAKEHUE M BHYTPEHHEH DSHEPrUM OJHOTO MOJS HAEaIbHOIO rasa,
COCTOSIIIIETO U3 TUHEHHBIX (HETMHEWHBIX) MOJIEKYIL.

70. CdopmynupyiiTe conaepkaHHE TEpPBOrO Hadaja TepMoAMHAMUKH. Kak MareMatmdecKu
3aMKUCBIBAETCS 3TOT 3aKOH?

71. UTo Ha3bIBaETCS TEIJIOEMKOCTBIO, YAECIBHON U MOJIIPHOM TEIUIOEMKOCTSIMU?

72. N3 xakux (pU3MUECKUX COOOpaKEHUH CIIeAyeT, YTO TEIJIOEMKOCTh MJCalbHOIO rasa Mpu
MOCTOSIHHOM JJaBJIEHUH OOJIbIlIe, YeM MIPHU MOCTOSIHHOM 00beme?

73. Hcnone3yss MareMaTH4ecKoe BBIpRKEHHE IMEpPBOTO Hayana HalTu cBsi3b MexayCPuCV.
PaccmoTpuTe Takke ciiydyaid peaJbHOrO ras3a. 3aBUCHUT JH B OOIIEM ciydae TElJI0eMKOCTb OT
MOTEHINATBHON YHEPTUU B3aUMOJICHCTBUS MOJIEKYJT?

74. W300pa3ute Tpaduyueckd OPUEHTHPOBOUHYIO 3aBUCUMOCTL CV OT Temmeparypsl is
JIBYXaTOMHOT'O Ta3a, Hampumep, Ui Bojopoaa. BOmu3m kakod Temmeparypbl HalJeHHOE Ha
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ONBITE 3HAYEHHE TEIUIOEMKOCTH MOJIEKYJIPHOTO BOAOPOJA CTPEMHUTCA K 3HAYECHHIO
TEIJIOEMKOCTH OJJHOATOMHOI'O ra3a?

75. Kakue nenaroTcst IpearoaoKeHHust O CTPOSHUN MOJIEKYJI IIPU pacdeTe TeINIOEMKOCTH ra3a Ha
OCHOBAHHHU TEOPEMBI O PABHOMEPHOM PACIIPEICIICHUH SHEPTHHU 110 CTETIEHSM CBOOObI?

76. OrpaHuueHbI JT¥ KAKUMU-HUOYAb MpeaeiaMi BO3MOXKHBIC 3HAUECHUS TETNIOEMKOCTH ?

77. Ilpn KakuxX YCIOBHUSX TEIUIOEMKOCTh MOYKET UMETh OTpULIATENbHbINA 3HAK? Bo3moxkeH mu
TaKOM ciydait?

78. Kakue tepMoamHaMuyeckue mpouecchl Bam W3BECTHBI, M KAKUMU YPaBHEHUSIMU OHHU
onucekiBatoTcsa? M3o0pasure rpaduku 3tux npoueccoB. [lomyuute BbipaskeHus g paboThl,
COBEpIIAEMON CUCTEMOM MPHU ATUX MPOLECCAX.

79. B kakux ciydasx HpUpalleHHe BHYTPEHHEW SHEPrUM CHUCTEMBbl PABHO IOJBEICHHOMY K
CUCTEME KOJIMYECTBY Teria?

80. B xakux cimyuasix BHYTPEHHSISI SHEPTUsl CUCTEMbI IIOCTOSIHHA?

81. B kakux ciydasx W3MEHEHHWE BHYTPEHHEH H»HEpruM CHCTEMbl pPaBHO BHeIIHEH paboTe,
COBEpIICHHOW CUCTEMOM?

82. IlonmyuuTs ypaBHEHHE aaMa0aTHYECKOro IMpolecca W HalWTH padoTy, BBIOIHEHHYIO
CHUCTEMOU IIPH 3TOM IIpOLIECCE.

83. IlomyuuTe ypaBHEHHME MOJUTPONMYECKOro mpouecca. [lpm  Kakux  yclIoOBUSX
MOJIUTPOITUICCKUI TIPOIECC TEPEXOTUT B ainadaTHUSCKUN, H30TEPMHUUCCKUN, N300apHIECKUH,
nzoxopuueckuit? Kakue mnpenenbHble 3HAUEHUS MOXKET NPUHUMATh MOJISIpHAs TEIJIOEMKOCTh
MOJIUTPOIUYECKOTO MTPOLIECCa, COBEPILIAEMOTro razoM?

84. IloueMy mnepBbIil 3aKOH TEPMOAMHAMUKH 3KBUBAJICHTEH YTBEPKICHHID O HEBO3MOXHOCTH
IIOCTPOEHHUS BEYHOTO JBUTATENS IIEPBOrO poaa?

85. B yem cocTONT NpUHIMIHATBHOE Pa3InYUe [IUKIOB TEIVIOBBIX M XOJIOJUIbHBIX MAIIUH?

86. Onmmute 1ukn KapHo ¢ naeansHsiM razom. Beisenute popmyiy muia KIT/ nukna Kapho.
87. 3anumute BblpaxkeHus s KII/] TernoBbIx U XonoAWIbHBIX MalIuH. [Ipy Kakux ycinoBHsIX
KII >Tux mamiH 00bIIe ¢ IMHAIIBI?

88. Haitte hopmynupoBku Knaysuyca u Tomcona (KenpBuHa) BToporo Havajna TepMOAMHAMUKH
U IOKQKUTE UX IKBUBAJICHTHOCTb.

89. TepMoamHaMUYeCKas IIKajia TEMIIEpaTyp U €€ TOKIECTBEHHOCTh HIeaTbHO-Ta30BOM IIKAJIE.
90. Copmynupyiite Teopemsl KapHo.

91. Ilyrem 006001IeHHsI BTOPOro Haydaiga TEPMOJMHAMMKH MOMBITAWTECh BBECTH IOHSATHE
SHTPOIHH.

92. 3anummure OCHOBHOE YpaBHEHHE TEPMOJIMHAMHUKH, CBS3BIBAIOLIEE IIEPBOE HAdajao Co
BTOPBIM.

93. U3o6pasute mukn Kapuo Ha muarpamme S-T (S — sHTpomusi, T — Temmeparypa) U HallauTe
BbIpaxxenue mia KITJ nukna.

94. ChopmynupyiiTe TeopeMy O POCTE€ SHTPONHH H30JMPOBAHHOW cucTeMbl. [lepeunciaure
IIPOLIECCHI, MPH KOTOPBIX HHTpONUs pacreT. JloKakuTe TeopeMy, MCHOJb3ys KOHKPETHBIN
poLecc.

95. Ionyuute dopMyny JUld TpUPALLECHUS SHTPOIUU HJICATBHOTO ras3a, €Cld €ro rapameTrpbl
u3MeHstoTes B mnpeaenax ot P/ no P2u ot V1 no V2. Ilokaxure, 4To MpU HM30XOPHUECKOM
MpoIiecce MpUpamieHrue SHTPOIUU OJTHOTO MOJISI HIeaabHOTO Ta3a paBHo AS=CVInT2T1.

96. Kak omnpenensieTcsi CTaTUCTHYECKUI BeC (TEpMOIMHAMHUYECKasi BEPOSITHOCTD)?
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97. 3anmumure dhopmyny bonbliMaHa, CBS3BIBAIONLYIO YHTPOIHIO CHCTEMBI C BEPOSITHOCTBIO €€
COCTOSIHUSL.

98. OOBsicHHTE MEXaHU3M BO3HUKHOBEHHS MOHHOM CBSI3U B MoJjieKyJse. M300pa3uTte Bua KpuBOi
NOTEHLMAJIbHON 3HEPIUH B3aUMOJCHCTBHSI MOHOB B MOJIEKYJIE B 3aBUCHMOCTH OT PACCTOSHUS
Mexay HuMH. Kakumu cunamu o0ycIoBIeHBI pa3Hble YYacTKU ATOH KPUBO?

99. Kak BO3HHMKAET KOBAJEHTHAs CBA3b B MOJIEKYJIE, COCTOSILEH U3 IBYX OJIMHAKOBBIX aTOMOB?
100. Yro Bbl MoXxere cka3aThb O JIOKAJIM3AlMM SJEKTPOHOB B HOHHBIX, KOBAJIEHTHBIX,
METAJUIMYECKUX U MOJIEKYJISIPHBIX KpUCTAILIaX?

101. Yem BoI3bIBatOTCS Ban-nep-BaanbcoBwl cuibl? M300pa3uTe BUI KPUBOM MOTCHIIMAIBHON
SHEPrUM B3aUMOJICUCTBUS MEX]Ly MOJIEKYJIaMH B 3aBUCUMOCTH OT PacCTOSHUS.

102. 3anumure ypaBHEHUE COCTOSIHMSI pPEajJbHOrO rasa Juid IPOU3BOJBHOIO KOJIMYECTBA
BeniecTBa. OT KakUX apaMeTpOB 3aBUCUT BHYTPEHHss SHeprus raza Ban-nep-Baansca.

103. N300pa3ute TeOpeTUIECKUE M IKCIEPUMEHTAIBHBIE N30TEPMbI pEeaIbHOTO Ta3a. Onummre
3aBUCUMOCTb JIaBJICHUSI HACBIICHHBIX MMApOB OT Temmeparypsl. [louemy nepeoxnak1eHHbIN nap
U Tieperperas >KMJIKOCTh Ha3bIBAIOTCS METaCTAOMIbHBIMU COCTOSHUSIMU?

104. OnumuTe cOCTOSTHUE CUCTEMBI JKUJKOCTh — Tap.

105. TlpuBenuTe mNpUMEpHBIA pacueT NOMPAaBOK Ha 00bEM W Ha JaBJICHHE, BXOMAAIIUX B
ypaBHeHue Ban-nep-Baanbca.

106. BoiBeuTe BbIpaskeHUs AJis IapaMETPOB CUCTEMBI B KDUTUYECKOM COCTOSTHUU.

107. B gem 3axmrouaercs ekt Jxoyns-Tomcona? Jlaiite moHsATHE TOYKH WHBepcuh. Kak
NoJy4YuTh KpuByto umHBepcuu? Dddekr J[xoyns-TomMcoHa cunmTaeTcs MONOKUTEIBHBIM, €CIH
IIpU IPOCAaYMBAHUM Yepe3 MOPHUCTYIO MEPETOPOJIKY T'a3 HarpeBaeTcs (oxiaxaaercs)?

108. 1 kakux neneit mpumensiercs s¢pdext xoyna-Tomcona.

109. Mo>xHO M ra3 NepeBecTH B KHUJAKOE COCTOSHUE, UCIOJb3Ysl BBICOKOE AABJICHUE, WIH JUIS
COKIKEHM ra3a Heo0X0AUMO CO3/1aBaTh CIIELUANIbHBIE YCIOBUSA?

110. O6BbscHUTE MEXaHW3M BO3HHMKHOBEHMsI CHJI MOBEPXHOCTHOIO HaTspkeHus. Ilokaxwure, 4To
KO3 (UIIMEHT MOBEPXHOCTHOIO HATSLKEHUS ONpeesisieTcss paboTol, KOTOPYIO HYKHO 3aTpaTUTh,
YTOOBI YBEJIMYUTH IOBEPXHOCTD IJIEHKU HA €IUHUILY TIOLIA/IH.

111. Haiinure npupaiieHue cBOOOJHONW 3HEPTUU MOBEPXHOCTHOTO CIIOS MPU H30TEPMHUECKOM
CIIMSIHUM JBYX OJMHAKOBBIX Kamellb PTyTH auameTpoMm 1,5 mm. Uto npoucxoauT ¢ ¢pusnueckoin
TOYKH 3peHUA?

112. Hcmone3yss MeToJ BOOOpaXKaeéMbIX KPYTIOBBIX IPOLIECCOB, HAWTH 3aBHCUMOCTh
K023 HIIMEeHTa TOBEPXHOCTHOTO HATSHKEHUS OT TeMIlepaTypsl. [IpuBeanure yncieHHoe 3HaUeHUE
3TOro Ko3((uIMeHTa Npu KpUTHIECKON Temreparype.

113. Yto moHnMaercs 1oj HOBEpXHOCTHO-AaKTUBHBIMH BELIECTBAMHU?

114. OxapakrepusyiTe yCI0BUS PABHOBECHUS >KMAKOCTH Ha IpaHule pasnena cpea. Ilomyuure
(b opMyIIbl, OMCHIBAIOIIME YCIOBHS pABHOBECHS Ha FPAaHULIE pa3jiesia cpes.

115. 3anumure (GopmMylly TMOBEPXHOCTHOTO MOJICKYJISIPHOTO JABJICHWS HA KaIUTIO KUIKOCTH
panuyca R. Kaxoii Bua nmpumer 3ta popmyia B ciryyae Mmy3blpbKa TOTo ke paauyca?

116. 3anumute ¢popmyiy Jlamnaca B o0meM Bujge. MoeT M JOMOJHUTEIHHOE MOJIEKYJIIPHOE
JlaBJIEHUE, OKa3bIBAEMOE Ha JKUIKOCTh, PaBHAThCA HyI0? JlaliTe 000CHOBaHUS.

117. Homyuute Gopmyity Ui BBICOTHI MOAHATUS (OMyCKaHMS) YPOBHS KMJIKOCTU B OTKPBITON
KamuuIIpHOW TpyOke. B kakoit 00iacT 4yenoBeUeCKOW ACSATENHHOCTH KalWJUISIPHBIC KaHAJbI
1eJ1ecO000pa3HO 3aKPhIBATh CBEPXY?
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118. Jlyst kKakux 1ieJiel UCTOJIb3YIOTCS SIBIICHUSI CMAaYMBAHUS M HECMauuBaHUsI? MOXKET i Tejo
IUIaBaTh Ha TOBEPXHOCTH JKUAKOCTH, €CIU IJIOTHOCTh Tela OoJblie TUIOTHOCTH YKHIKOCTU?
Mosker 1M Teno MOrpy’KaTbCsi B JKUAKOCTb, €CJIM IIOTHOCTh Te€jJa MEHbILIE IIJIOTHOCTU
KUJKOCTU?

119. BeiBenute (popMyily TEIUIOEMKOCTH OJHOATOMHBIX TBEPABIX Tel. B deM 3akimodaercs
CYIIHOCTh 3aKkoHa [[rononra-IItu?

120. Kak BwimosiHsierca 3akoH Jlronmonra - Iltm mnga pasznuubbix sneMentoB? IlpuBenute
MIPUMEPHYIO KPUBYIO 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYpHI.

121. Kakue pomyiieHus I€Jal0TCA MPU BBIBOJE TEIUIOEMKOCTU IO KBAaHTOBOU Teopuu? B yem
oTaMuue Teopuit DitHmreiHa u Jlebas?

122. TTouemy npu Temrmeparypax, OJM3KHX K aOCOITIOTHOMY HYJIO TEINIOEMKOCTH CTPEMSTCS K
HYJIEBOMY 3HAUEHUIO?

123. lnst Ta30B mpu OOBIYHBIX TEMIIEpaTypax cHpaBeanuBo ypaBHeHne Maiiepa Cp — Cv = R.
UYUTO MOKHO CKa3aTh O BBIIOJHEHUH WJIU HEBBIIIOJHEHUH 3TOTO YPAaBHEHUS B CIIyyae METaJIOB?
124. Y nenbHble TEIIOEMKOCTH METAJNIMYECKUX TBEPJIBIX TEJI 3HAYUTEIBHO MEHBIIE YAEIbHBIX
TEIUIOEMKOCTEH ra3oB U KUJAKOCTeH. OObSICHUTE MPUYNHY ITHX PACXOKICHHIA.

125. Cuurasi, 4TO Ha KaXJbI KOJEOIIONIMICA MOH KPUCTAUIMYECKOW PEIIECTKH MPUXOIUTCS
OIMH CBOOOJHBIN DSIEKTPOH M 4YTO, CBOOOJHBIE DSJIEKTPOHBI MOXHO paccMaTpuBaTh Kak
UJCaNbHbIM ra3, ONpEIeNIUTEe ATOMHYIO TEIUIOEMKOCTh KpucTtayia. CpaBHUTE IOIYYEHHOE
3HA4YCHHE C BhIpakeHUEM 3akoHa J{rosonra - [Itu. O0bsicHUTE MOTyYEHHBIN pe3ysbTaT.

126. UYro Takoe HachllEHHbI mnap? 3anuiIuTe YpaBHEHUE 3aBUCUMOCTHU JIaBJICHMS
HACBILIEHHOTO Mapa OT TeMieparypsl (ypaBHenue Knaneiipona-Knaysuyca).

127. Tlomyuute ypaBHenue Kiamnelipona-Knaysmyca, HCHOIB3ysS METOJ BOOOpPa)KaeMBIX
KPYTOBBIX MPOLIECCOB.

128. Kakue nporeccbl MOXKHO ONMCHIBATh C MOMOIIBI0 ypaBHeHUs Kianeiipona-Knaysuyca?

129. IlpuBeaute npumep auarpaMMmbl COCTOSIHUSL BellecTBa. [laliTe moHsATHE TPOWHOW TOYKH,
MIPUBEIUTE 3HAYEHUS [TapaMETPOB TPOMHOM TOUKHU ISl BOJIBI.

130. Kakumu a¢dexramu conpoBokaaroTcs (ha30BbIe MEPEXOIbI IEPBOTO poaa?

131. MoxHo M ucnoyib30BaTh (M Kak) ypaBHenuwe Kiamelipona-Knaysuyca s onmucaHus
(da3oBbIX nIepexo10B BTOporo poja? Kakue nepexo/ibl OTHOCATCS K IEpeXoiaM BTOpOro poaa?
132. Kakoit kpuTepuii TepMOJMHAMUYECKOro ToTeHIuana [ubbca wucmonb3lyercs Mpu
paszeneHun $pa3oBbIX EPEX0A0B MEPBOro U BTOPOro poja’?

133. Kak Bbl monummaere monumop¢HbIe NpPEeBpaIICHUs, MPUBEIUTE KOHKPETHBIC MPUMEPHI
Takux npeppanieHui? K nepexogaM Kakoro poja OTHOCATCS 3TU MPEBpaIeHus ?

134. YUem ornuyaercs mpouecc KUIeHus OoT mpouecca ucnapenus? Ilodyemy, 3akumas Boja
"mrymut"?

135. JlaliTe mOHATHE MEPETPETOrO0 M IMEPECHIIIEHHOIO Iapa, MEPEerpeTol U NepeoxJIaKACHHON
Kuakoctu. B kakol oGnactu (U3MKK HMCMONB3YIOT SIBIEHUE MPECHINIEHUS BOJSHOTO Mapa U
neperpeBa BobI?

136. UTo MOHUMAIOT MOJI CKPBITOH TEIIOTOM mapooOpa3oBaHus (IIaBICHUS, CyOIUMaInun)?

137. BeiBecTH pabouyro GpopmMyity JUIs ONpeeTIeHUs: CKPBITON TeIUIOTH TapooOpa3oBaHusl.

138. Kak u3aMeHsieTcst JHTPOIUS CUCTEMBI ITPH (Pa30BbIX Mepexoax MepBOro U BTOporo pozaa?
139. O6BsicauTe nipornecc uddy3un (BI3KOCTH, TETUIONPOBOIHOCTH). B 4eM cOCTOUT CyITHOCTH
9TUX TIPOIECCOB € TOYKH 3PEHUA MOJEKYJApHO-KMHEeTH4YecKoM Teopuun? IlpuBenute
JKCHEPUMEHTAIbHBIC 3AKOHBI, OITMCBIBAIOLIUE SIBJICHUS ITEPEHOCA.
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BOIIPOCHI K OK3AMEHY

1. OcHOBHBIE SKCHEpUMEHTANbHbIE (PAKTHI, CBUICTEIHCTBYIOIIME O JUCKPETHOM CTPOCHHUHU
BemiecTBa. Maccel U pa3mepsl Moiiekyll. Yncino ABoragpo. OcoOEHHOCTH MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

2. CrartucThyeckMii ¥ TEpPMOJMHAMHUYECKHI METOAbl ONUCAaHUSA CHCTEM MHOTHX YacTHL.
Makpockonmnyeckoe 1 MUKPOCKOITNYECKOE COCTOSIHUE CUCTEMBI.

3. BepositHocTh. IInotHocTh BepositHocTH. HopmupoBka BeposiTHOCTH. CpeaHue 3Ha4YeHUs
JIUCKPETHOM Y HETIPEPHIBHO U3MEHSIOLICHCS CIIy4YaiiHON BEJTMYUHBI.

4. Tlonstue Temneparypbl. IIpuHIMIBI KOHCTpyHpOBaHMs TepMmoMmeTpa. Tepmomerpuueckoe
TEJO0 U TEPMOMETpPUYECKas BeIMYMHA. DMIUpUUECKUE 1IKaibl Temneparyp. lllkana temnepatyp
Ha OCHOBE CBOWCTB UJEAJILHOTO Tasa.

5. Pacuér BeposITHOCTH MAaKPOCKOMMYECKOTO COCTOSHHUS.

6. Haubonee BeposTHOE YHCIIO YACTHIL.

7. Pactipenenenue ["aycca.

8. BriBoa pacnpenenenuss Makcesuia u3 pacupenenenus ['aycca. Pacnpenenenue Mosiekyn 1o
KOMIIOHEHTaM CKOPOCTEMN

9. XapaktepHble CKOPOCTH pacnpeeneHus Makcpesia.

10. HaxoxzaeHue uymciia MOJIEKYJ, OOJIaJalOUIMX 3aJaHHbIM HAlpaBJICHUEM JBI)KEHUS B
3aIJaHHOM MHTEPBAJIE CKOPOCTEM.

11. HaxoxaeHue unciia MOJIEKYJI, SHEPTUsI KOTOPBIX MPEBBIIIAET 3aIaHHYIO BEJIMUHHY.

12. YactoTa CTOJIKHOBEHMI MOJIEKYJ ra3a O CTEHKY COCY/ia.

13. U3mepenune ckopocteit monekyi. [IpoBepka pacnipenenenus Makcseiia.

14. Pacnpenenenue bonpnmMana. Pactipenenenne Makcsenna-bonbnmMana.

15. Onseitel [leppena no onpenenenuto noctosHHoi bonpivana (uucia ABorazipo).

16. bapomerpuueckas ¢popmyra (BeIBOI) 1 aTMochepa 3emiid. 3aBUCHMOCTh 0apOMETPUIECKOTO
pacrnpeneseHus oT copTa MOJIEKYJI.

17. JnuHa cBOOOIHOTO MpoOera MoJeKyyabl U ee d)PEKTUBHOE CeUeHHE (TeOMETPHYECKOe U
BEPOATHOCTHOE TOJIKOBAHUE).

18. Pacnpenenenue nmo JyimHaM cBOOOIHOTO MpoOera MOJIEKYJI B IMyUKe.

19. PaBHOMEpHOE pacnpesiesIeHHe SHEPTUH 110 CTENEHSIM CBOOOIBI.

20. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOI TeOpUH (BBIBOJ).

21. BbIBOJ ypaBHEHHS COCTOSIHUSI MJI€aTbHOTO Ta3a. 3akoH [lanpToHa. 3akoH ABoraapo.

22. TepmoaumHamuueckue mapameTpbl. HyneBoe Hawano TtepmoauHamukd. [loHarne
TepMOJMHaAMHUecKoro paBHoBecus. KBazucratuueckue nporeccol. O0paTtuMble 1 HEOOpaTUMbIE
MIPOLIECCHI.

23. IlepBoe Hauano TepMoAHaMUKHN. BHyTpenHsist sneprus. Temnora. Pabora.

24. Tenno€MKOCTb CUCTEMBI. TEIIOEMKOCTh HAEaNbHOIO raza. CBs3b TEIUIOEMKOCTH rasa ¢
YUCJIOM CTeNeHel CBOOOIbI MOJEKysd. YpaBHeHHe Maiiepa DKcrepuMeHTalbHas 3aBUCUMOCTh
Cv uzeanpHOro ra3za oT TEMIEPATYpPHI.

25. Monens uaeanbHOro rasza. Buytpennss sueprus. Pabora. Temora.

26. N3oTepMuueckuii, N30XOpUUYECKUM, H300apuIeCKUid, annadaTudecKuii mporecchl. Pabora B
3TUX IPOLECCax.

27. Ilonutponuyeckre MpoIecchl. Y paBHEHUE OIUTPOTBL. PaboTa B 3TOM Mporiiecce.
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28. TlpeoOpa3zoBanue TermaoTel B pabory. HarpeBatemp, pabouee Teno, XOJOIUIBHUK.
KoadduimenT mone3Horo neicTus.

29. TennoBo# JBUTATENb U XOJIOJUIbHAS MAIIMHA.

30. Lukn Kapuo u ero KIT/I.

31. JIse Teopembl KapHo.

32. TepmoarHamuyeckas IIKaiaa TEMIIEpaTyp U €€ TOKIAECCTBEHHOCTh UICAIbHO-TA30BOM LIKAJIE.
HepasencrBo Knaysuyca.

33. Bropoe nauano tepmoauHamuku. @opmynupoBka Kiaysmyca u Tomcona (KenpBuna). Mx
SKBUBAJIEHTHOCTh

34. 3akoH BO3pacTaHUsi PHTPOIMUU B HEPABHOBECHOW H30JIMPOBaHHON cucrteme. Teopema
HepHcra.

35. DHTpomnus W BEpPOSITHOCTb. MHKpPO- M MaKpOCOCTOSIHHSI CHUCTEMBI. TepMoJnHaMHUuecKas
BepoATHOCTb. llpuHuun bonbimana. CratucThyeckas HWHTEpHpeTanuss BTOPOTO Havaja
TEPMOJIMHAMUKH.

36. PeanbHbie ra3zpl. Cuiabl MEXKMOJEKYJSIpHOrO B3auMmozeiicTBusa. Ilorenmuman Jlennappa -
J>xoHca.

37. YpaBHenue Ban-nep-Baanbsca. BuyTpennss sneprus raza Ban-nep-Baanbca.

38. Teoperuueckue U SKCIEPUMEHTAIIbHBIE U30TEPMbI PEATbHOIO r'a3a. 3aBUCUMOCTD JaBJICHUS
HACBILIEHHBIX I1APOB OT TEMIIEpaTypbl. MeTacTaOMIIbHBIE COCTOSHHUSI.

39. Cucrema XUJIKOCTh — Tap.

40. Kputnueckoe coctostnue. Kputnueckue napameTpsl raza Ban-nep-Baanbca.

41. Dddext Jxoymns — ToMmcoHa u TemnepaTypa HHBEPCHUHU.

42. Kwuakoctu. OOmiee omucaHue, d3IeMeHTHl Teopun OpeHkens. bmkHuil MmOPsIOK.
[ToBepxHOCTHAst CBOOOAHAS SHEPTUS U KOIPPHUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI.

43. JlaBnenue moJ HICKPUBIEHHOM MOBEPXHOCTHIO KuAKOCTH: hopmyra Jlamnaca.

44. CMaunBaHue, KPA€BbIE YIIIbl, KAMWUISIPHBIC SBJICHUS. 3aBUCUMOCTb JIABJIICHHS HACBIILIEHHOTO
napa OT KpUBHU3HBI TTOBEPXHOCTH.

45. 3aBUCUMOCTb KO3 PHUIIMEHTa TOBEPXHOCTHOTO HATSYKEHUS )KUJIKOCTH OT TEMIIEpaTyphl

46. Kpucraminueckue u amopduble cocrosiHus. Kpucramnel. Ilonstue cummerpun u
aHuzoTponuu. Kpucraminueckas pemerka. OieMeHTapHas sdeiika. ®Pu3nueckue THIbI
KpUCTAJUJIOB.

47. TennoBoe NBM)XEHUE B KpucTauiax, 3akoH J{rononra u IItu. TemnmoemkocTs TBepaoro Temna
Opu HU3KUX Temmeparypax. @DyHIaMeHTalbHbIE TPYJHOCTH  KJIACCHYECKOM  Teopuu
TEIIIOEMKOCTH.

48. ®a3a u (dazoBoe paBHOBecue. daszoBbie mepexoisl nepBoro. YpaBHenue Kiameiipona -
Kitay3znyca. CkpslITas TEmioTa rnepexoja.

49. ®a3oBble epexosl BTOporo poaa. [Ipumepsr.

50. Inarpammel coctosiHuid TpoiiHas Touka. AHOMaJIMM TEIJIOBOTO PACIIMpPEeHUs MpH (Pa3zoBbIX
nepexonax.

51. SBnenus nepeHoca. Juddysus: 3akon duka. BHyTpeHHee TpeHHe (IepeHOC UMITYJbCa):
3akoH HproToHa - Crokca. TemmonpoBogHOCTh: 3ak0H Dyphe.

52. VpaBHeHHMe mnepeHoca. SIBieHue mnepeHoca B razax. CBs3p Mexay KoddduuueHtamun
MIEPEHOCA U UX 3aBUCUMOCTb OT TEMIIEPATypPhl U IaBJICHHUS.
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Y4yeOHO-MeTOAMYECKOE M MATEPUATIBHO-TEXHHUYECKOEe 0OOecriedeHue TN CIUTIITUHbI
(monpyas) «MoJiekyasipHasi pusuka

B HaumenoBanue
u
NoNe a HEOOXOAMMOM yueOHOM HznatenscTBo, Hannune
3aHATUS ABTOD
n/m JUTEPaTypHI 10 TOJI U3JaHUS JUT-PBI
(1K, 11p,C.p.)
JTUCIUIUINHE
OcHoBHas JuTepaTypa
1 JIK,1Ip,c/p Kypc o6t ¢usuku. | 3ucman  I'.A, | M.: Hayka, | bubnuoreka
T.1-3 Tonec O.M. 1972r Nurl'y
2 JIK,1Ip,c/p O6muit kypc ¢usuku. | CuByxun /[.B. | M.:  Bsicmas | bubnuoreka
T. 1-5. mKoJa,1996r. Uurl'y
3 JIK,1p,c/p Kypc obmeit ¢pusuku. | CaBenben M: Hayka, | bubnuoteka
T. 1-3 M..B. 1989r. Nurl'y
4 JIK,p,c/p MonekynspHas Kukonn WH.K., | M.: Hayka, | bubnuoreka
buzuka. Kukoun A K. 1976r. HNurly
5 JIK,1Ip,c/p Kypc obmeit pusuku. | Tpopumosa T | M.:  Beicmas | bubnmoreka
mkosa,2005r. Hurl'y
JlonoJHuTeIbHASA JIUTEpaTypa
1 C/p Kypc pusukun. Hetnap A.A., | M.:  Bbsicmias | bubnuorexa
SAsopckwmii b.M. | mkona, 1989. | Uarl'Y
2 Chp MounekynsipHas Matsee A.H. | M.:  Beicmas | bubnuoreka
¢buznka uIkoJa, 1986r. HNurl'y
3 Chp MounekynsipHas Tenecnun P.B. | M.: Hayxka, | bubnmoreka
¢uznka 1976r. HNurl'y
4 Clp CraTtuctnueckas Peiicp . M.: Hayxka, | bubnuoreka
¢busnka 1976r. Nurl'y
CoopHukHM 32124 10 Kypcey o0meil Gpu3uKku
1 Ip, c/p COopuuk 3amau mno | Boapkenmreiin | M.:  Bricmas | Kag.
oOmieit pusmke I.C. uikosia, 1986. oOur.pus.
2 Ip, c/p 3anaynuk no ¢puzuke | Yepros JI. I'., | M.:  Bricmas | Kad.
Bopo6re  A. | mikoia, 1986. oOur.pus.
A.
3 Ip, c/p 3amaun  mo oomeit | Mponos U. E. M.: Hayxka, | Kad.
¢dusnke. 1998. o0 pus.
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