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ABSTRACT

Bachelor’s degree in 03.03.02 "'Physics"

Study profile -

Course title: Molecular physics

Basic (variable) part of Block 1, 7 credits

Instructor: (Makogina E.I.)

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in
the volume of one previous semester of training (derivative, differential of a
function of one and many variables, integral, differential equations).

Learning outcomes: (npusoosimcsi hopmynuposxu popmupyemvix Komnemenyuii)
Course description:

The program of the course is aimed at the formation of scientific thinking among
undergraduates, from a position capable of current knowledge to understand,
interpret and evaluate the situation in the analysis of the problem and decide on the
use of physical and chemical methods for the solution of specific problems. One of
the innovations of this program is the emphasis on the need for a significant
activation of self-study undergraduates in understanding and analysis methods,
taking into account the study subjects performed undergraduates.
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AHHOTaNMs K padoyeil mporpaMmme QUCHMILIMHBI
«MouviekyasipHas pu3nKa»

JlaHHBI KypC TIpenHasHayeH i1 HampasiieHuss noarotosku (03.03.02
«®Puzukay». MonekymnspHas ¢u3nKa Kak pas3ien Kypca oOmei (pU3MKu HU3ydaeTcs
IIOCJE  KIIACCMYECKOM MEXaHWKM U SBJIAETCI  OCHOBOM  COBPEMEHHOM
CTATUCTHUYECKOW (PU3HUKHU M TEPMOTMHAMUKH.

OO6u1ast TpPy10€MKOCTh OCBOEHUS TUCIIUIUIMHBI COCTABISET / 3a4€THBIX
eauHull (252 yacoB). Y4eOHBIM IUIAHOM MPETyCMOTPEHBI JICKITMOHHBIE 3aHATHUS
(54 gaca), mabopartopusie padoThl (54 yaca), mpakTuueckue 3aHsaTus (54 gaca),
caMmocTosTeNbHas padoTa ctyneHTa (90 yacoB), KOHTPOJIb (36 YacoB).
JlucturinHa peanusyeTcst Ha 2 Kypce B 4-M ceMecTpe.

MonekynspHas ¢pu3MKa U TEPMOJAMHAMUKA U3YYalOT OAMH U TOT )K€ KpYT
TEIUIOBBIX SIBJICHMM — MAaKpOCKONMYECKHE SIBJICHUS B BEIIECTBaX, T.€. TaKHE
SBJICHHSI, KOTOPBIE CBA3aHbI ¢ OOJIBIIUM YHCIOM COAECPKAUIUXCS B HUX MOJIEKYJ U
aTOMOB. OTH pa3Aeibl (PU3MKH, B3aUMHO JONOJHAS APYr ApYra, OTIUYAKOTCS
pa3IUYHBIM MOAXOJOM K HM3y4aeMbIM SBJICHHSM. ['JlaBHOE BHHUMaHUE yIENsAeTCs
U3YYEHUIO OCOOEHHOCTEW MOJIEKYISIPHOW (OPMBI JBHKEHUS M OBJIAJICHUIO
CTAaTUCTUYECKUMU METOAAMH OMHMCAHMS CUCTEM MHOTHMX YacTHI] (CTATHCTHYECKHE
3aKOHOMEPHOCTH) W OBJIAJICHUIO TEPMOJAMHAMUYECKMMU METOJaMH Ha IpHUMepe
MOJIEKYJIIPHBIX ~ CUCTEM. MOIIHBIM  CTUMYJOM K  HMCCJIEIOBAHMUSIM IO
CTaTUCTUYECKON TEPMOAMHAMHUKE ITOCIYKUIM OTKPBITHS SIBJICHUS MarHUTHOTO
pPE30HAaHCa B CIMHOBBIX CUCTEMAaX, KOT€PEHTHOIO YCHJIEHHS 3JIEKTPOMATHUTHOTO
U3y4YEHUS B Jla3epax U Maszepax, ycrnexu (pU3uKy HU3KUX TeMIIepaTyp B U3yUYE€HUU
KBaHTOBBIX ~ MAKpOCKOIIMYECKHX  SIBJIEHUH  —  CBEPXIPOBOAMMOCTH U
CBEPXTEKYUYECTH.

MonekynspHass (Qu3MKa HUCXOOUT W3 MPEACTaBICHUS 00 aTOMHO-
MOJIEKYJIIPHOM  CTPOEHUM  BELIECTBA M  paccMaTpuBaeT  TEIJIOTY  Kak
OecriopsIouHOEe  JABM)KEHHE  aTroMOB W Mojekyldl.  COOTBETCTBEHHO
paccMaTpuBalOTCsl CBOWCTBA M CTPOCHHUE OTAEIbHBIX MOJIEKYJ U aTOMOB.
CraTtucTUyecKuii METOJ] YCTAaHaBIMBAE€T CBSI3b MAaKPOCKOMHYECKUX CBOMCTB
U3Yy4aeMbIX CHCTEM OOJBIIOr0 4YKCJIa YacTUI[ CO CBOMCTBAMU W 3aKOHAMU HX
nBkeHud. [Ipm 3ToM BO3MOXHA Kak 3a/ladya HaXOXKIEHUS MaKpOCKOIMMYECKHX
CBOMCTB CHCTEMBI 0 M3BECTHBIM CBOMCTBAM COCTAaBIIOIIMX €€ YaCTHI], TaK H
oOpaTHas 3a7aya, HaXOXJACHUE CBOWCTB YaCTHUI], COCTABISIOLIUX CHUCTEMY, IO €€
MaKpOCKOIIMYECKUM cBoOWcTBaM. [l03ToMy MOJEKyISpHO-KMHETHYECKAsT TEOpUs
BEIIECTBA MOXET OBITh TOJIBKO CTaTHUCTUYECKOW Teopuel, OCHOBHOU ee wuueei
SBJISIETCSL cUCTEMa OOJIBIIOrO YHCIIa YaCTHII, KOTOpasi U3MEpseTCs mapameTpaMu U
XapaKTEPHU3yeTCs] 3aKOHOMEPHOCTSAMU, UMEIOIIIMMU CTATUCTUYECKUI XapaKTep.

B ciydae paBHOBECHs] MaKpOCKOIMYECKON CHCTEMbI 3aKOHBI JJISi CPEIHUX
BEJIMYMH, ONPEIENIIEMbIE CTAaTUCTUYECKUM METOJO0M, COBIAJAIOT C 3aKOHAMHU
TepMOAUHAMUKHU. TakuMm 00pa3oM, CTaTUCTUUYECKHE 3aKOHOMEPHOCTH SBIISIOTCA
TEOPETUUYECKUM 0OOCHOBAaHUEM TEPMOJIMHAMUYECKUX 3aKOHOMEPHOCTEH.



TepMmoauHaMuka Kak 00Ias TEOpUs TEIJIOTHI SIBISETCS aKCMOMAaTUYECKON
Haykoil. OHa He BBOJAMT HHUKAKMX CHEHUAIbHBIX THIOTE3 MU KOHKPETHBIX
NPEJCTaBICHU O CTPOSHUHW BeIllecTBA M (PU3UYECKOW Npupoje TermnoTel. Ee
BBIBOJI OCHOBaHbl Ha OOMMX MPUHLMIIAX WM Hayauax, SBISTIOLIUXCS
00o00mIeHreM OMNBITHBIX (akToB. OCHOBHON wuaeel TEPMOJUHAMHUKHU SIBIISAETCS
CIEIyIOUIEe IMOJOXKEHUE: CHCTeMa OOJBIIOr0 YHCJIA YacTUL IOJYUHSIETCS
HEKOTOPBIM OOLIMM 3aKOHaM, TAaKHM, HallpUMEp, KaK 3aKOH COXPAHEHUS SHEPIUU.
OTH 3aKOHBl Ha3bIBAIOT HAadYaJlaMu TepMOAWHAMHUKH. I[loBeneHne cucTeMbl
ONMUCHIBACTCS (DEHOMEHOJIOTMYECKH MCXO/sl M3 Hadall TepMOJWHAMUKH. BakHoe
HAay4yHOE€ 3HAYEHHWE HMEET H3YYCHUE TOHATUSA DHTPOIHH, KOTOPOE CETOIHS
ABJISETCS (PYyH/IaMEHTAJIbHBIM TIOHSITHEM — YHUBEPCAIbHOW MEpOMl pas3InyHBIX
(GopM ABMXKEHUS MaTEpPUU, MEPOI KOJIMYECTBA HH(DOPMALIUH.

OOyueHue  JaHHOW  JUCHUIUIMHE  OCHOBAaHO Ha  TPaJULMOHHBIX,
aKaJeMUYECKHX CIIOco0ax U3ydyeHHsl PU3NIECKOU HAyKU.

Jucuunnuna «ModekynspHas (QHU3MKa» JIOTHYECKHM U COAEPKATEIBHO
CBA3aHa C JIPYTMMH HW3Y4YaeMbIMHU JHCHMIUIMHAMH: «MexaHuka», «Anredpa u
aHAIMTUYECKAsI TEOMETPUs», «MaTeMaTUUEeCKU aHaTIN3Y.

3HaHus, MOJIYYEHHbIE IPU U3YUEHUHN JUCUUILIUHBL «MonekynspHas Gusuka»
OyIyT UCIOJIb30BAThHCS MPHU JIF0O0K POo(hecCHOHATBHON AeATENbHOCTH: B HAYYHO-
MCCIIEIOBATENbCKON CTYACHYECKOW KYpPCOBOW M JUINIOMHON paboTe, B HAy4YHOU
CaMOCTOSITENIbHOM paboTe, B paboTe B KaU€CTBE YUUTEISI IIKOJIbI U MPENOJaBaTes
BBICILIETO y4e€OHOTO 3aBE/ICHUS.

Hean: Ha ocHoBe npejcTaBieHuii 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHUU U 00
0co0oit (opMe MOJIEKYJISIPHOTO JBWKCHHS OOBICHUTH (PHU3MYECKHE CBOMCTBA
BEIIeCTBA B Tra3000pa3HOM, >KUAKOM M TBEPJIOM COCTOSHHUSX; OIUCaTh U
OOBSICHUTH SIBJICHUS MEpPeXoJa M3 OJHOTO0 COCTOSHUS B JpPYroe; OmucaTb M
OOBACHUTH (PU3UUECKUE TMPOLECChl, MPOXOMASIIME B BELIECTBE NPH BHEIIHUX
BO31EHCTBUIX.

3axayu:

e H3YYUTh AaTOMHO-MOJIEKYJSIPHOE€ CTPOEHHE BEIIECTBA B Pa3IMYHBIX
arperaTHbIX COCTOSIHUSX;

e H3YYUTh MOJIEKYJIAPHYIO (hOPMY JBUKEHHUS U €€ 3aKOHOMEPHOCTH;

e M3YYUTh TEIUIOBBIX CBOMCTB BEILECTBA OT CTPOEHUS U MOJEKYJSIPHON
(bOpMBI IBUKEHUS;

e W3y4YUTh MPOLECCH, BO3HUKAIOLIIME B BEUIECTBAX IPU BHEIIHHUX
BO3JICHCTBUIX — MEXAHUYECKUX, XUMUYECKUX U TEPMUUECKHX;

e W3YyYUTh SBICHHS Ha TpaHULAX pa3feia pa3IudHbIX AarperaTHbX
COCTOSIHMU BEILIECTBA;

e HU3YYMTH MIPOLIECCHI TEPEX0/Ia U3 OJHOTO (a30BOT0 COCTOSIHUA B IPYTOE;

e OBJAJETh METOAAMH CTATUCTUYECKUM U TEPMOAMHAMUYECKUM C MOMOIIbIO
MaTEeMaTUYEeCKOro ammnapara: TEOpUHM CIyYalHbIX BEJIMYUH M IMPOLIECCOB, TEOPUU
nuddepeHnanbHbIX YpaBHEHUN U YPAaBHEHUI B YACTHBIX MPOU3BO/IHBIX.

Jns ycnemHoro wu3y4yeHus JUCHUIUIMHBL «MonekynspHas ¢usukay y
CTYJIEHTOB JIOJDKHBI OBITh CQOPMHUPOBAHBI CIEAYIONIME MpPEeABaAPUTEIbHbIC
KOMIIETEHLINH:



e OK-4

CIIOCOOHOCTbH

TBOPUYCCKHM  BOCIIPUHHUMATDH

JOCTHKEHHSI HAyKH, TEXHUKH B MpodeccnoHanbHOU cdepe B COOTBETCTBUU C
NOTPEOHOCTSIMU PETMOHAIBHOTO U MUPOBOT'O PhIHKA TPY/IA;

B  pesynbrare

dbopmupyrorcs

W3YUYCHHUS
cleayronme

JAaHHOW  JAMCUUIUIMHBL Y
OOIIEKYTbTypHBIE/

npodecCHoHANbHBIE KOMIIETEHITNH (3JIEMEHThHI KOMITETEHITHH).

Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
(¢popmympoBka
KOMIIETCHIM U

OIIK-3 cioco6HOCT | 3Haer OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOH TEOPUU BEILECTBA

UCII0JIb30BaTh Y UJICAJIbHOTO ra3a Kak MpOCTEWIIeld MOJENH BELECTBa,

0a3oBbIe CTaTUCTUYECKUN M JUHAMUYECKUN METOMbI, NPUHIUIIBI

TEOPETUYECKUE TEPMOJIUHAMUKHU, BUJIbI COCTOSIHUN TEPMOJIMHAMUYECKUX

3HAHUA cucreM, (a3oBble COCTOSHHUS H (Da3oBbIE TEPEXOIH,

byHIaMeHTaIbHBIX cooTHomeHus: MakcBemna u  ¢yHkuun — ['ub6ca-

pazzenoB oomIeH u ['enbMrombIa.

TEOPETUYECKOU Ymeer [IpuMeHATh CTAaTUCTHUYECKUIT M TEPMOAMHAMUYECKUN

bu3uky 11 METOABl K  peHIeHHI0  (yHIAMEHTAIbHBIX  3a7ad

penieHus MOJIEKYJISIpHOI (PU3UKHU: BBIBOJUTH OCHOBHOE YpPaBHEHHE

npodeccuoHaIbHbIX MKT, ocHOBHOE ypaBHEHHE COCTOSHUS UICAIBHOIO ras3a,

3a1a4 pacnpenenenue Makcpemna, bonpumana, Makcgenia-
Bonbumana, Qopmyny  DitHmTeitHa-CMOITyXOBCKOTO,
3aKOHBI TPOLIECCOB MEPEHOCAa B Tra3ax U KHUIKOCTAX;
paccuuTaTh palbOTy HICATHHOM  TEIJIOBOM MAIWHBI,
MOJIyYNTh  YPAaBHEHMsI  BCEX  M3OIPOLIECCOB U
MOJINTPOITHBIX MPOIIECCOB, HA OCHOBE TeopeM Kiaysuyca
(dbopMyIMpOBaTE BTOPOE HAYaja0 TEPMOAUHAMUKUA H
3aKOH BO3pAcTaHMsl SHTPOIMHU, BBIBOAUTH (QOPMYITY
Bbonsimana, ypaBaenue Ban-nep-Baanbca s peanbHbIX
ra3os, addexr Jxoyns-TomcoHa, ypaBHEHUE
Krnaneipona-Knaysunyca.

Bnageer | 3HaHusMu, YMEHUSIMH, HaBbIKAMU YPOBHS

MOJIEKYJISIPHOM (U3UKHU 1151 pelieHus] GPU3NUYECKUX 3a7a4
KaK TEOPETUYECKUX, TAK U IKCIIEPUMEHTAIbHBIX.

ITK-6 cnoco6HOCTBIO | 3Haer TeopeTnueckn 3HaKOMUTCSI C COBPEMEHHBIMU METOJaMHU

IIPUMEHSTH Ha 00paboTKH, CHHTE3a U aHAJIN3a MPOBEACHUS

IIPAKTHKE 9KCIIEPUMEHTA.

npodeccuoHanbHbIe | YMeeT CpaBHuBaTh  TpPaAMLMOHHBIE METOABI  IPOBEIEHUS

3HAHUS U YMEHUS, IKCTIEPUMEHTa B YCJIOBHUSX YYEOHBIX JlabopaTopwii C

MOJTy9YCHHBIC TTPH COBPEMEHHBIMH METOJIaMH B HAy4yHBIX J1a0OpaToOpUsX,

OCBOCHUU COCTaBJICHHE OTYETOB IO MPOJEJIaHHOM J1abopaTopHOM

IPOQHITLHBIX paboTe ¢ HalMCaHWEM Hay4YHBIX paboT.

(I)I/I3I/I‘ICCKI/IX Bnaneer VYKa3zaHHEIM CpPaBHUTEIBbHBIM aHAJIN30M i1 IIOHUMaHUs

JUCHUIIINH MIPaBWJIBHOTO M3JI0KEHMS PEIIEHUS SKCIIEPUMEHTAJIbHBIX
3ajady = B Oyaymiedl AedaTenbHOCTH TPU  IPOBEIACHHUH
HAy4YHbBIX (PU3MYECKHUX MCCIIEOBAHUM.

[1K-7 ctocoOHOCTH 3Haer TeopeTnyeckre W TPAKTHYECKHE 3aa4d W TEMBI

II0JIb30BaThCsA
COBPEMEHHBIMU
METOIaMHU
00paboTKH, aHAIH3a

«MonekynspHo# (HU3NKKU», HEOOXOAUMBIE sl yUeOHOTO
mporiecca B 00me00pa3oBaTENbHBIX  YUPESKICHHUIX
obmiero oopazoBanus. K Hanbosee BaKHBIM TeMaM 3/1€Ch
OTHOCSTCSI: MOJICKYJISIPHO-KHHETHYECKast TEOpHsI

N  HCTOJIIKOBbLIBATH

oOyyJarommxcs
obmenpodeccrnonanbHbIe/




U CHMHTC3a BCIICCTBA n nacaJIbHOI'O rasa, HaCBIIIICHHBIC,

bu3nueckoit HEHACBIILEHHbIE Mapbl U BJIAXKHOCTb, IIEPBOE HAyalo
uHpopManuu B TEPMOJAMHAMMKY, KAIWJJISIPHBIE SIBJICHUS U T.JI.

u30paHHOl obnact | Ymeer Wznaratb ¥ pemaTh Kak TEOPETHYECKHE, TaK U
duznueckux 9KCIIEPUMEHTAJIbHBIE  (JEMOHCTPALIMOHHBIE)  3a/a4H,
UCCIIeI0BaHUM BXOJISIIME B KypC 3JIEMEHTapHOW (QU3MKH, U3ydaeMOH B

00111€00pa30BaTENIBHBIX YIPEIKICHHUSIX.

Brnageer | CoBpeMEHHBIMH METOJAMH M METOJOJIOTHEH W3JI0KESHUS
M peIICHHS  KaKk  TEOPETUYECKHX, TaK M|
IKCIIEPUMEHTAIBHBIX (IEMOHCTPATUBHBIX) 33/1a4.

st hopMupoBaHUs BBIIIEYKAa3aHHBIX KOMIIETCHIIUN B paMKaX AUCUUIUIMHBI «MoeKynsipHas
(bu3uKa» IPUMEHSIOTCS CIIeIyIOIUEe METO/bl aKTUBHOI'O/ MHTEPAKTUBHOTO 00YyUEHUS:
npoOJIeMHbIe JEKINH, HHIMBUAYyabHas paboTa Ha KOHCYIbTALUAX, pa00Ta B MaJIbIX IPYTIIaXx.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. Mosekyasipuas ¢pusuka. Ctaructudyeckuii meroq (24 gac.)
Tema 1. Cocrosinue Bemecrsa. TepMoaMHAMHYECKHE TAPpAMETPBI.
MousekyasipHO-KMHeTHYECKasi Teopus BemecTBa (8 yac.)

[Ipeamer u 3amauum MOJEKYISpHOU (u3uku. MOJIEKYIIpHO-KUHETHYECKas
TEOpUS BEHIECTBA. XapaKTEpPUCTHKA MOJIEKYJ M KOJWYECTBA BEILECTBA.
ArperatHbie COCTOSIHMA BeHIeCTBA MW WX Npu3Haku. CTAaTUCTUYECKUN W
TEPMOJIUHAMHYECKUI METOJIbI B MOJIEKYJISIPHOUN (PU3MKE U TEPMOJAUHAMUKE.

DMIIMpUYECKHUE Ta30BbI€ 3aKOHBI: 3aKOHbI JlanbToHa, bolnga-Mapuotra, I'eii-
Jlroccaka, apnsa, Ilackans, ABoraapo, MeHaeneeBa-KnamneiipoHa, TemioBoe
paciiupeHre TBepAbIX Ted. MpaeanpHbli Ta3 Kak MoOJAETb ra3o00pa3HOTro
COCTOSIHUA. MOJIEKYJIApHO-KUHETHYECKass TEOpUsl HIealbHOro rasa. JlasieHue
uaeanbHOro rasa. BeiBox ocHoBHoro ypasHenuss MKT wupeanbHOro rasa.
Oproruyeckas runore3a boiapimana.

Temneparypa u ee (QU3NUECKUN CMBICT B MOJEKYJISIPHO-KMHETUYECKON
teopun. TemnooOMEH W TEPMOJAMHAMHYECKOE paBHOBECHE. TepMOMETpUYECKOe
CBOMCTBO, TEPMOMETPHYECKAas  BEIWYMHA. |epMOAMHAMHMYECKas  IIKaJa
temreparyp. Teopema boJsibilMaHa O paBHOBECHOM pPAaCHPEICIICHUHM SHEPIUU 10
cTeneHsiM cBOOOAbI. Ymuciio creneHedl cBOOOABI. 3aKOHBI HACATBHOIO Tasa.
N3orepmuyecknii KO3OUIMEHT CHKUMAEMOCTH, TEMIEpaTypHbI KO3 (ULIUEHT.
['padmueckoe mpencraBieHUe 3aKOHOB UACATBLHOTO rasa.

Tema 2. Dy1eMeHTBI TEOPUH BEPOATHOCTH, CTATUCTHYECKHUI METOA 1
craTucTuyeckue pacnpeneaenus (10 gac.)

CkopocTH ra3oBbIX MoJieKyl. M3MepeHne CKOpoCTH ra3oBbIX MOJIEKYJl. OIbIT
[IItepHa, METOA MOJIEKYJSIPHBIX ITyY4KOB. OJIEMEHTHl TEOPHH BEPOSITHOCTH.
Yactota u BEpOATHOCTb. JIMCKpETHOE W  HENPEPBIBHOE  PACIPEIEIICHUE
BEPOATHOCTU. IINOTHOCTH BEPOATHOCTH. YCIOBME HOPMHUPOBKH. Teopemsl
CIIOXEeHUsI U yMHOXKeHUs. CpeHue 3HaYeHUsl CIy4yalHbIX BEIMYUH, DIyKTyarius.
Pacnpenenenne  MakcBeisia  (moctaHoBKa — 3anauu).  BwiBog  QpyHKIuuM
pacmpeneneHuss MOJIEKYJd [0 MOPOEKUUsAM CKopocTed. {DOU3NYECKUd CMBICH
napameTpa PyHKIIMU paclpeaesieHus U MOCTOSIHHOW UHTETPUPOBAHMSL.



Onpenenenue (QyHKIMM  paclpefesieHus] MOJIEKYJI 10  aOCOJIOTHOMY
3HAYCHUIO CKOPOCTH. ['€OMeTpHYecKOe HCTOIKOBAHWE TOMYYCHHOW (YHKIIUU.
Pacnipenenenne MaxkcBesnia B BEKTOpHOU (popMe U B IpUBEACHHOM BHUE. PacyeTsl
XapakTepHBIX CKOPOCTEM MOJIEKYJd TMPU HMX  XAOTHUYECKOM  JIBUKEHUU:
HAaWBEPOATHEMIIEN CKOPOCTH, CpPEOHEHM WM CpeaHEHW KBAJAPATUYHOW CKOPOCTEH,
CpEeIHEN CKOPOCTH MO MPOEKIHH, CPEIHET0 MOAYJS CKOPOCTH IO MPOEKIIUH,
CpeIHEN OTHOCUTEIBHON CKOPOCTH, U CBA3U MEKY HUMHU.

bapomerpuueckass dopmyna u BbiBOA 3akoHa bonbimana. CBsi3b MEXIy
pacnpeneneHusamMu MakcBemia u bonsiMana. Pacnpenenenne Makcgenia mo
3HAQUECHUSIM KHHETHYEeCKOM dHepruu. Pacrnpenenenune Makcsemna-bonbimana.
Pacnpenenenne bonbliMaHa [uisi AMCKPETHOIO CIIEKTpa 3HAYECHU SHEPrUu
(caMOCTOSITEIIBHO).

bpoyHoBckoe  nBmkeHue. Pacuer cpegHero  KBaapara  CMENICHUS
OpoyHOBcKoM yactuilpl. @opmyia DitHTelHa-CMOITyX0BCKOTO.

Tema 3. HepaBHoBecHbIe npouecchl. [Iponeccol nepenoca B ra3zax (6 yac.)

DJIeMEHThI MOJIEKYJIIPHO-KMHETUYECKOU TE€OPUU HEPABHOBECHBIX MPOIECCOB.
PaBHOBECHOE W HEPABHOBECHOE COCTOSIHUA. PelakcalMOHHBIE NIPOLIECCH U
ABJIeHHUs] niepeHoca. D(PPEeKTUBHbIA nUaMeTp U 3PPEKTUBHOE CEYEHUE MOJIEKYII
raza. Cpenuas jmmHa cBoOogHOoro mnpobOera. IloTeHumanbHasi  KpuBas
MEKMOJIEKYJISIPHOTO B3aUMO/ICUCTBUSI. TemneparypHas 3aBUCUMOCTD
(G (HEKTUBHOTO CEYEHHUS] MOJIEKYJ M CpefdHell IIuMHBI CBOOOJHOTrO mpobera s
ra3oB u xunakocrtei. @opmyna Ceszepaenaa. OO1ias Teopus nepeHoca B razax.

Huddysus. Camomuddysus. Koapdbumment guddy3un, 3aBUCUMOCTH
koddurrenTa nuddys3uu ot TeMrepaTypsl U TaBJICHUS.

Bsiskocte wnm  BHyTpeHHee TpeHue. KoadduimeHT BA3KOCTH U €ro
3aBUCHUMOCTh OT TEMIEpaTypbl W JaBjieHUsA. Pa3znuuue TemIepaTypHbIX
3aBUCUMOCTEM BSI3KOCTH Ta30B U KUIKOCTEH.

TenmmonpoBogHocTh.  KoadduimeHT TEmIionpoBOAHOCTH Ta30B U €r0
3aBUCUMOCTh ~ OT  TemmepaTypbl U  pAaBieHus. COOTHOILICHHE  MEXAY
ko3 puIIeHTaMu IepeHoca.

Pa3znen 2.0cHOBHBIE IPUHIMIIBI (HAYAJ1a) TEPMOAUHAMUKH.
Tepmoaunamuveckuii meron (30 yacoB)
Tema 1. HyJsieBoe u nepBoe Haua10 TepMoauHamMuku. M3onpoueccsl,
noJuTponnbie nmpoueccol. Kitaccnueckas reopusi temoemkoctu (10 yac.)

HyneBoe Hauanmo tepmomumHamuku. TepmoamHamMuU4yecKue  MPOLIECCHI:
PaBHOBECHBIE MJIM KBa3WCTATUYECKHUE, OOpATUMbIC U HEOOpaTUMbIC, KPYTOBBIC HIIH
UKINYecKue.  BHyTpeHHsis ~ sHeprus,  paboTa,  TeIUIOTa. [TpuHumn
HKBUBAJICHTHOCTH TEIJIOTHI U pabOThI, onbIThl Matiepa u J[>xoyins. BeiBon nepBoro
Hayaja TEpPMOJIUHAMUKH.

TenmoeMKOCTh HACATHHOTO Ta3a. TenIo0eMKOCTh MpU MOCTOSIHHOM 00beMe U
naBineHuu. OHTanbnus. BeiBox ypaBHenuss PoGepra-Maiiepa. Ilpumenenue
NEepPBOTo Hayaia TePMOJUHAMUKH K U30MPOIEccaM UeaIbHOro ra3a. AquabaTHbIi
npotiecc. BeiBon ypaBuenus Ilyaccona. PaboTa uaeanbHoro raza npu aguadarHoM
nporecce. [lonutponHsiid npouecc. BeIBo1 ypaBHEHHS IOJUTPOIIBI.



Kraccuueckast Teopusi TEIJI0EMKOCTEN Ta30B U TBEPABIX TEN (YUCIIO CTENEHEH
cB0OO/BI, TEOpeMa bosbliMaHa 0 paBHOpacIpeneIeHU KUHETUYECKON IHEPTUU T10
creneHsM cBoOOabl). 3akoH [lrononra-IItn. Hemoctatkm kinaccuyeckod Teopuu
TEIJIOEMKOCTH TBEPABIX TeJ. OJIEMEHThl KBAaHTOBOW TEOPUU TEIIOEMKOCTH.
BreiBon opmyinel DitHmrelina. Henoctatku Teopun DWHIITEIHA.

Teopusa Ttemnoemkoctn TBepAblx Ten Jlebas. Heckonbko cioB 0
TEIUIONPOBOJAHOCTH TBEPAbIX Tei. BriBoa 3akona [lebas. Xapakrepuctuueckas
TeMIiepaTypa TBepAoro Ttena wid TeMmrepatypa Jlebas. Passutue Teopuu
TEIMJIOEMKOCTH TBEPJIbIX TEJ U3 IIpeicTaBlieHus 0 (POHOHAX U (POHOHHOM rase.

Tema 2. Bropoe Hauajio repmoannamuku. Teopembl KapHo u Teopembl
Kaay3uyca (4 gac.)

Bropoe Hauaso TepmoauHaMHMKM. POpPMYIMPOBKM  BTOPOro  Hayaia
tepmoaunamuku Knaysuyca, Kenspuna u [1nanka. [ukn Kapuo. BeiBoa pabotsl u
k..4. uaeansHoro nukia Kapuo. IlepBas m BTOopas teopembl Kapno. Teopema
Knaysnyca 0 mpuBeneHHOW TEIUIOTE. DHTPONUA W TEPMOJUHAMUYECKUN CMBICI
SHTPOINMU B WACATIBHOM OOpaTHMOM Ipolecce. MaTeMaTUYeCKOE BBIPAKEHUE
BTOPOIr0 Hayajga TEPMOJUHAMUKH JJI1 OOpAaTUMBIX KBAa3UCTATUYECKUX MPOLECCOB.
T-S nuarpamwmsi.

CraTuCTUYECKHI CMBIC]I BTOPOTO Hayajaa TepMOJUHAMUKHU. BeiBoa Gpopmyibl
bonpumana 11 dHTponMu. 3aKOH BO3pacTtaHus dHTponuu Kinaysmyca. DHTponus
HEOOpPATUMBIX MPOIIECCOB.

Tema 3. I'a3bl ¢ MeKMOJIEKYISIPHBIM B3anMo/ieiicTBHeM (peajibHbIe
ra3ul) u skuakoctu (9 yac.)

Peanpubie rasel. BeiBon ypaBHeHus Ban-nep-Baanbca. @usnuecknii CMBICI
IIOCTOSIHHBIX BEJIWYMH ypaBHeHUs BaH-nep-Baanbsca. Teopernueckue u30TepMbl
raza Ban-nep-Baanbca. Kputnueckue mapameTpbl COCTOSIHHSI BEIIECTBA. 3aKOH
COOTBETCTBEHHBIX COCTOSIHMU. TepMOAMHAMHKa pEaJbHOrO rasa. BHyTpeHHss
AHEpPrus U padboTa peasibHOro rasa.

Oddexr JIxoyns-Tomcona. Tepmomunamuika sddexra Jlxoymns-TomcoHa.
KpuBass  unBepcun  muddepenuuansHoro  s¢pdexra  Ixoyns-TomcoHa.
Wurerpanbubiil 53gpdext Jxoynsa-TomcoHa.

[ToBepXHOCTHOE HATSHKEHHE U TEPMOJIMHAMUKA MOBEPXHOCTHOIO HATSXKEHUS.
Kpaebie yrnbl. CMaunBaHue W HecMauyumBaHHWe. Pa3HOCTh NaBlieHUW MO pa3HbIe
CTOPOHBI U30THYTOM MOBEPXHOCTH KUAKOCTH. Dopmyna Jlamaca.

Tema 4. ®a3oBble paBHOBecus M (pa3oBble npeBpamieHus (3 yac.)

@a3pl U (a3oBbIe MpeBpaLCHUS. YCIOBUS paBHOBECHS (a3 XUMHUYECKU
OTHOPOJHOTO BEILECTBA.

BeiBon ypaBnenus Knanenpona-Knaysuyca. @a3oBble Iepexoabl IEPBOTO
pona. Ucnapenue u konaeHcanusa. [lmaBimenue u kpucraumzanus. J[uarpammsl
COCTOSIHUS U TPOWHBIE TOUKH.

da3oBbI€ Mepexoabl BTOPOro pojaa (oo1ue GopMyIUpOBKH).

Tema 5. TepmoauHamMuyeckre (PYHKIUU U YCJTOBUSA TEPMOTUHAMMUYECKOMN

ycTo4uBOCTH (4 4ac).



MCTO,Z[ TEPMOAMHAMHUYCCKHUX  IMOTCHOHUAJIOB WM  XapPaKTCPUCTHUUCKHX

bynaknuii. TepmoauHaMudecKuit moTeHIMan win GyHkius ['n66ca. CooTHOIIEHUS
Makcemia. OCHOBHOM KpUTEpUA TEPMOJIUHAMHYECKON YCTOMUNBOCTH.

1. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH

KYPCA

IpakTnyeckne 3ansaTusa (54 yac.)

Tema 1. UneaabHblii ra3. YpaBHeHUe COCTOSTHHSI MA€AJBHOTO ra3a. 3akoH

1.1.

1.2.

1.3.

1.4.

JManbToHa. 3akoH ABoraapo. 3akon Ilackans, 0apomerpuyeckasi
dopmyJia (6 yacos).

CBsI3b MEXJy OCHOBHBIMM KHHETHYECKUMH XapaKTePUCTUKAMHM Tra3a:
OTHOCHUTEIIbHAsI MOJICKYJISIpHAsl Macca, MOJISIpHasi Macca, 4ucio ABOraapo,
yucio Jlommwuara, KOHUEHTpamus, IUIOTHOCTh. (CMech Tra3oB. 3aKOH
HansToHa. Mounsipabie U yaenbHble BenuuuHbl (NeNe 2.1. — 2.6 mo W.E.
Hponosy, NoNe2.1 — 2.8 no 1.B.Cagsenbeny).

TepmomeTrpusa. TepMomeTpuyeckoe TEN0, TEPMOMETPUYECKAS BEIWYMHA.
[xana remneparyp ( NeNelO — 15 mo ZI.T. Caxapoy, NeNe627 — 632 nop
pen. J1.B. CuByxuna).

YpaBHEHHE COCTOSTHUSA UACATHLHOIO rasza. [Ipomeccel. YpaBHEHHUS TPOLIECCOB
B wuHTerpanpHoil u nuddepennmansuont dopme (NeNe27 — 2.13 mo
N.E.Uponoy, NeNe2.27 —2.31 no 1.B.Cagenbeny).

JaBnenne rasza. 3akoH Ilackans, Gapomerpuueckas (opmyna. ['pagueHT

TEMIEPATypbl MO BBICOTE CTOJNOA raza B OAHOPOJHOM IOJE CHJI TSKECTH
(NeNe2.14 — 2.21 no U.E.poaony).

Tema 2. MoJieky/isipHO-KHHeTHYecKasi Teopusi. Pacnpenenenune Makcsesia u

2.1.

2.2

2.3.

2.4.

boabumana (11 yacoB)

OYHKIUS pacOpeesICHUs] BEPOSITHOCTEH JUCKPETHBIX W HEMPEPBIBHBIX
3HAYECHUM CIIy4YanHOM BEJIWYUHBI. BBIUMCIECHHE OCHOBHBIX XapaKTEPUCTUK
¢dbynkiuu pacnpenenenus (NeNe2.85 — 2.86 mo U.E.Mponoy, NoNe2.74 — 2.78
o U.B.CaBenbeBy).

Pacnipenenenne MakcBenia M0 TMPOEKIUSAM CKOPOCTEH, MO aOCONIOTHBIM
3HAYEHHUSIM  CKOPOCTE€M, B  «IIPUBEACHHOM»  BHUJE.  BbluncieHue
xapakTepucTuuecknx ckopoctet (NeNe2.88 — 2.104, 2.108 — 2.109 mo
N.E.NUponoy, NoeNe2.79, 2.78, 2.84, 2.87 no N.B.CasenneBy).

OyHKIMSA ~ paclpenesieHus MOJIGKYJ 10 KUHETUYECKHUM  DHEPTHUSM.
Beluncnenne  XapakTEpUCTUYECKMX  OSHEPruid U CpaBHEHHE UX C
xapaktepuctTuueckuMu ckopocTsiMu (NeNe2.105 — 2.107 nmo W.E.Hponosy,
NoeNe2.90 o 1.B.CaBenbeny).

Pacnpenenenne bonbiimana. PacnpeneneHne MoOJIEKYyJl B OJHOPOJHOM
MOTEHIIMAJILHOM TI0Jie, B moJie uHepiuaabHbiX cuil (NeNe2.109 — 2.121 mo



N.E.Uponory). Pacnpenenenue bonbiiMana i JUCKPETHBIX 3HA4YCHUUN
sHepruu (Ne2.100 mo N.B.CaBenbeBy).

Tema 3. JjeMeHTBI MOJEKYJISPHO-KMHETHYECKOH TeOPHUU HEPABHOBECHBIX
npoueccoB. SIBjieHust mepeHoca (4 yaca)

3.1. OrHocuTeNbHOE YHUCIO MOJIEKYJ Ta3a, MpoJieTAIOUMX MyTh S 063
ctonkHoBeHui.  CpemHsis  1uMHA  CBOOOJHOTO  mpobOera  MOJICKYIL.
Pacnipenenenrie cBoOOAHBIX MpoOeroB dyacTull. I(d(PEeKTUBHOE CeUeHHE
B3auMojiercTBusl  Mostekyn  (NeNe2.235 — 2239, 2242 — 2243 1o
N.E.Uponogy).

3.2. Bs3KOCTh, TEIUIONPOBOAHOCTh U U Py3us razoB. KoagdhuimeHTol BI3KOCTH,
TeronpoBoAHOCTH U Juddy3un (NeNe2.250 — 2.255, 2.266 — 2.272 mo
N.E.Nponosy)

Tema 4. IlepBoe Hauyajg0 TepMoAMHAMHUKHU. Temi0eMKOCTb. YpaBHeHHUS
NMPOLECCOB HA OCHOBE MEPBOI0 HAYAJIA TEPMOAUHAMUKH JIJIsl H1€ATbHBIX
ra3zos (11 yacos)

4.1. PabGora, TemnoTa, BHYTPEHHsSSI OSHEPrHUsl B  HMHTErPAIbHON U
mupdepennmansHoit  Gopme. BwruuciaeHMe ATHX  TEPMOIWHAMHYCCKUX
bynakuui (NeNe2.25 — 2.43 o U.E.UponoBy, NeNe2.10 — 2.13, 2.41 — 2.56 1o
N.B.CaBenbeBy).

4.2. TeroeMKoCTb. Yucmo CTEIECHEN CBOOO/IBI. Hcnonws3oBanue
muddepennransHoil GOpMBI 3amUCH MEPBOTO Havalla TEPMOJUHAMUKH IS
HAXOXJEHUSI YpaBHEHHs Mpoliecca U TerioeMkocTu raza (NeNe2 44 — 2.56,
2.69 — 2.84 no U.E.MponoBy, NeNe2.58 —2.62 o 1.B.CagenbeBy).

Tema S. Bropoe wHauyano TtepmoauHamuku. HepagencrBo Kiiaysmyca.
Jurponus (10 yacos)

5.1. Pacder K.M.J1. TEIUIOBBIX M XOJIOAWJIBHBIX MAIllMH, B KOTOPBIX HIE€AJbHBIN ra3
COBEpILAET IMKJbI, COCTOAIIME M3 Pa3IUYHBIX H30MPOLIECCOB (HApUMEp:
mukiel Juzens u Orro). Hukn Kapuo u x..jg. nukma Kapuo (NeNe2.122 —
2.135 mo N.E.UponoBy, NoeNe2.154 — 2.160 o 11.B.Cagenbeny).

5.2. HepasenctBo Knaysuyca. W3meHeHue »HHTponmuu TIPU  OOPATHMBIX
KBa3MCTATUUECKUX TPOIIECCaX WM OCHOBHOE YpaBHEHUE TEPMOIMHAMUKH
JUTsT OOpaTUMBIX TPOIECCOB B HiaeambHbIX razax (NeNe2.137 — 2.146 mo
N.E.Uponosy).

5.3. CpoGomnas »sHepruss [enpmrosibiia U paboTa WHJICAIBHOTO Tra3a B
KBa3UCTAaTUYECKOM u3oTepMuueckom mponecce (NeNe2.162 — 2.165 mo
N.E.Uponogy).

5.4 Cratuctuueckuit cmbici sHTponuu. @opmyna bonsiimana (NeNe2.164 — 2.170
no U.E.Mponosy, NeNe2.106 — 2.109 no 1.B.CageibeBy).



Tema 6. PeanbHble ra3pl. YpaBHeHue Ban-nep-Baanbnca. Tepmoamnammka
peanbHoro rasa (10 yacos)

6.1. YpaBHEeHHE COCTOSIHUS BaH-JIep-BaalbCOBCKOro rasa. I[loctosuubie Ban-nep-
Baansca u ux ¢usndeckuii cmpica. KuHeTnka mpoeccoB B pealbHBIX ra3ax
(NeNo2.22 — 2.24, 2.212 — 2.224 no WN.E.UponoBy, NeNe2.162 - 2.165 mo
N.B.CagenneBy).

6.2. IlpumeHeHne MEpBOro Havaja TEPMOJMHAMUKHU JJIA PEHICHUS 3aJlad C BaH-
nep-BaasibcOBCKUM ra3zom (NeNe2.57 — 2.62, 2.225 — 2.227 no U.E.Wponosy,
NeNe2.166 — 2.171 no U.B.CaBenbeBy).

6.3. Oddexr [xoyns-Tomcona. BeluuciaeHue mnpupaiieHus TeMIepaTypbl
BcaeactBue addexra Jhxoyns-Tomcona (NeNe2.63 — 2.65 no U.E.Mpogosy,
NoeNe2.172 — 2 175 o 11.B.CaBenbeBy).

6.4. V3MeHeHue SHTPONMM NPHU KBA3UCTATUUYECKUX OOpATUMBIX MpoLeccax —
OCHOBHO€ YpaBHEHHE TEPMOAMHAMHKH JJIsl BaH-IEP-BaalbCOBCKOTO Ta3a B
uHTErpaibHoll U auddepennmansHord  gopme (NeNe2.147 — 2.148 1o
N.E.NUponogy).

Tema 7. ZKuakoctu. Kanuuisipablie sijieHus (2 yaca)

7.1. Job6aBouHoe (KamwUIIpHOE) AABJICHHE B KUIAKOCTH TOJ] MPOU3BOJIHHOM
noBepxHOCThI0. Popmyina Jlammaca (NeNe2.171 —2.191 no U.E.Uponosy).

7.2. Ilpupaiienue cBOOOIHOM PHEPTUU MOBEPXHOCTHOTO CJIOS KUAKOCTU. Pacuer
KOJIMYeCTBa TeIia, HEOOXOAMMOTro mJisi 0Opa3oBaHUS EAMHUILI TUIOIIAIN
MOBEPXHOCTHOTO CJIOSl KHJAKOCTH TPU HU30TEPMHUYECKOM YBEIIUYEHUU €€
noBepxHOCTH (NeNe2.192 — 2.197 mo U.E.Uponogy).

JlaGopaTopHubie padoTsl (54 gac.)

JlaGoparopHast padora Ne2.1. M3yueHue TeMnepaTypHOil 3aBUCUMOCTH BA3KOCTH
YKUJIKOCTH MPU MOMOITY BUCKO3UMETpPaA C MaJarolluM mapukom (5 yac.).
JlaGoparopHasi pabora Ne2.2. DxciepuMeHTalbHAas POBEPKA ra30BOr0 3aKOHA
Boiins-MapuotTa ¢ mpuMeHeHneM yctanoBku Cobra3 (5 gac).

JlabopaTtopnasi padora Ne2.3. Omnpenenenue KOI(P(GUIUEHTA TOBEPXHOCTHOTO
HATSDKEHUS JKUJIKOCTU METOJIOM OTphIBa KOJbI[A C TPUMEHEHHEM YCTaHOBKU
Cobro3 (5 gac).

JlaGopaTopHnasi padora Ne2.4. OnpeneneHue TEMI0EMKOCTH METAIIOB (5 4ac).
Jlabopatopunasi padora Ne 2.5. PacnpeneneHue MOJEKyJ raza Mo CKOPOCTSIM
(pacnipenenenne Makcpeimna) (5 yac).

JlaGoparTopHasi pabdora Ne2.6. MoennpoBaHue pacnpeaeaeHns] KOHICHTPAIUU
MOJIEKYJI Ta3a B IPaBUTAIMOHHOM MoJie 3eMiH (OapomeTpuyeckas BoicoTa) (5 vac).
JlaGopaTopnasi padora Ne2./. Omnpenenenue kod3(pduileHTa MOBEPXHOCTHOIO
HaTsoKeHus (S5 yac).

JlaGopaTtopnasi padora Ne2.10. Omnpenenenue kodpduieHTa BSI3KOCTH U
CpeaHel JUIMHBI CBOOOHOTO Mpodera MoJieKys Bo3ayxa (5 Jac).



JlaGopaTopnasi padora Ne2. 14. Omnpeaenenue kodpQuiMEHTa TEIIOBOIO
pacuMpeHus MeTauioB (5 Jac).

JlabopaTtopnasi padora Ne2.12. CHsATHE KPUBOH TUIABJICHUS W KPHUCTAIIU3AIAN
runocynsdura (5 gac).

JlaGopaTopnasi padora Ne2.17. OnpeneneHre OTHOILICHUS TEIJIOEMKOCTEH Mpu
IIOCTOSTHHOM JIaBJICHUH M MOCTOSTHHOM 0o0BbeMme MeTojoM Kiiemana m Jlesopma (4
yac).

Jlabopatopuass paGora Ne2.18. Ompenenenue kod(pduimeHTa BHYTPEHHETO
TpeHus KuaAKocTH 1o meroay Crokca (5 dac).

I11.  YYEBHO-METOJUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTHBI IS OBYYAEMBIX

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyuaromuxcs 1o gucuuimimHe «MonekymsipHas (u3uka» TPEACTaBICHO B
[Tpunoxenuu 1 u BKiIOYaeT B ceOs:

TUTaH-Tpa(UK BHITOJHEHHS] CAMOCTOSITEIbHON pabOTHI MO AUCUUIIIIMHE, B TOM
YHClie IPUMEPHbIE HOPMbI BPEMEHH Ha BBITIOTHEHHUE 110 KaXKIOMY 33/IaHUIO;

XapaKTepUCTHKA 3aJaHUi Ui CaMOCTOSITENIBHON pabOThl OOyYaromuXcs U
METOUYECKIE PEKOMEH/IALINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUSI K  MPEACTABICHUIO U
CaMOCTOSATENbHOM pabOThI;

KPUTEPUHU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

o(pOpMJICHUIO  PE3YJIHTATOB

IV. KOHTPO.JIb JOCTUXXEHUS HEJEA KYPCA

No KonTponupyemsie Konp! u atans! popMupoBanus OrneHOYHBIE CpeCTBA
/ pas3zenst / TEMBbI KOMIIETEHIAI
JUCLUIUINHBI —
TeKyIIUH MIPOMEXKYTOYHAS
KOHTPOJIb aTTecTauus
1. ArperarHbie OIIK- | 3HaeT XapaKTepUCTHKHU DK3aMeHaIMOHHbBIE
COCTOSIHMS BemecTsa | 3: MOJIEKY u | Kontponsa | Bompocs 1-3
U X MPU3HAKU K- KOJMYeCTBa BeUlecTBa | asg  paboTa
6, 7 o Teopuun
Nel
Ymeer YcrHbIi Tectuposanue Nel
($hopMynupoBaTh onpoc u
(m3nyeckuii  CMBICT | OTYET  TIO
MIOHATUH W BEJNWYHWH, | Taboparop
pemaTb mpocTeimue | Hoi pabdore
3a7a4n No2.12,
Ne2.14
BlIazeeT Meronamu | Koarpomsr | TecrupoBanme Nel
MOJIETTUPOBAHUS as  pabota
COCTOSIHUS BEILECTBa, | IO
€ro MaTeMaTH4ECKUM | PELICHHIO
onyrcaHueM u | 3amaq Ne2
(huznuecKuM




00BsSICHEHUEM

OIIK- | 3naer OcHoBHOE Jom. DK3aMeHaIMOHHbIE
3; ypaBaenne MKT, 3amanwue: BOIIPOCHI 4-7
K- ypaBHEHUE COCTOSIHUS | pEIICHHE
6. 7 HJICAJIBHOTO Ta3a 3aaa4 TectupoBanue Ne 1
1
(ypaBHEHHE Ne2.7-2.13
MenpeneeBa- o c0.
Knanetipona), ra3oBeie | 3ama4
MonekynspHo- 3akoHbl ¥ uxX rpadpuku | (U.E.Hpox
KHHETHIeCKas ‘YMeeT BBIBOIUTH OB), OTYET
TEOpUs BEIICCTBA, ypaBHenuss MKT u Mo TEOpUu
MOJICKYJISIPHO- ypaBHEHUE COCTOSIHUS | U
KHHETHIeCKas WJeabHOTO Ta3a, JKCIIEpUME
Teopus UACaTHHOTO (hopmynupoBaTh HTY
rasa (pu3UYECKUl CMBICIT saboparop
YpaBHEHUH U 3aKOHOB | HOU
Bnapneer paboThI
middepeHumansHpiMu | Ne2.2
Y UHTETPATbHBIMU
METOJIaMH ISt
pelICHus 3a1a4 10
MKT
OIIK- | 3naer 21eMeHTEI VYcrHas OK3aMEHALOHHBIE
3: TEOPUU BEPOSTHOCTH, | 3aIlHTa BOTpOCH 8-16
Pacnpenenenue K- OCHOBHBIC (DM3UYECKUE | pEIICHUIN
MakcBeja. 6. 7 WJIeH BBIBOJIOB JaHHBIX | HHANBUAYa | TectupoBanue Ne 1
) L)
Pacmipenenenue pacnpeneneHui, JTBHBIX
Bonprmana u (hopMyITel 3ajad;
OapoMeTpHuuecKast pacrnpe/eIeH . Otuetsl u
dhopmyna. ‘YMeeT BHIBOJIUTH TeopeTuiec
Pacnipenenenue JTaHHBIE KW  OIpocC
Makxkcgema- pacnpezeneHus, 1o
Bonbimana. aHaJIM3UPOBAThH nabopatop
BpoyHnoBckoe MIOJTyYeHHbBIS HBIM
JIBHOKCHHE U Pe3yJIbTaThI paboram
dbopmyna Bnaneer Ne2.5,
OWHIITEHA- CTaTUCTUYECKUM Ne2.6,
CMOITyXOBCKOTO. METOJIOM [T PEIISHUs | OTYeT IO
3a/aq 3aYETHBIM
3aa4am
OIIK- | 3naer onpeaenenus u | OTueTsl U | DK3aMEHAIMOHHBIC
. : OpPMYJIbI TaHHBIX Teopetuyec | Bompockl 17-21
D¢ dexTHBHBIHI 3; (opmymet 1 p p
K- XapaKTePUCTHK, KM€
AMAMCTD K 3axons! udpdy3un onpockl 1o | TectupoBanue Ne 2
s dhexkTHBHOE 6,7 ’ =
BSI3KOCTH U nmaboparop
CEYCHHUE MOJICKYJI.
TEIUIONPOBOIHOCTH, HBIM
Cpenuee uucio
. K03 PUITEHTHI paboram
CTOJKHOBCHHH U
npoiieccoB nepeHoca u | Ne2.1,
JUIMHA ¢BOOOIHOTO
boGera WX CBSI3b. Ne2.10,
P ) YMeeT BBIBOONUTE Ne2.18,
HepaBHoBecHbIe
3aKOHEI MPOIIECCOB OTYETHl TIO
MIPOLIECCHI U SIBJICHUS
nepeHoca, PEIICHUIO
nepeHoca
MOJIETTPOBATh 3a4ETHBIX
(mubdysus,
MIPOLIECCHI IEPEHOCA, 3aau
BSI3KOCTD U
OOBSICHATH
TEILIOMPOBOJTHOCTD )

(hm3mIecKuit CMBICTT
3aKOHOB.




Buaageer 3HaHNEM U
yMeH#neM paboTath ¢
TAaHHBIMH BOIIPOCAMHU
B pEIICHUH 33/1a4.

OIIK- | 3naer ¢pusnueckuii KonTponbH | Dk3amMeHalMOHHbBIE
3: CMBICJI IIEPBBIX Hayall | ag paboTa | Bompockl 22-26
K- WM TPUHIIMIIOB 1o TEOopUu
6,7 TEPMOIUHAMUKH, Ne3, TectupoBanue No 3
OTIpENIeIICHUS U KOHTPOJIbH
(hopMyITeI Bcex asg paborta
MOHATHUH B TaHHOM no
TeMe, YpaBHEHUS €IICHHIO
Hynesoe u nepsoe - YP p
annabaTHOTO U 3amay
Hayaso
MIOJIUTPOITHOTO Ne4,otuet
TEPMOIUHAMUKH.
MIPOLIECCOB. Mo Teopuu
Terutora u pabora.
‘YMeeT BLIBOIUTH u
BnyTtpennss sHeprus
[IEpBOE HAYaNOo 9KCIIEpUME
U sHTanbnus. Yucio
. TE€PMOANHAMUKH, HTY
CTereHer CBOOOABI.
N pPacCUHTHIBATH maboparop
AnnabaTHBIN 1 o
N TEIJIOTY, PaboTy U HOWM
MOJIUTPOIHBII
BHYTPEHHIOIO SHEPTHIO | paboThI
MIPOLIECCHI.
uaeanbHOro raza amst | Ne2.17,
BCEX M30IPOLIECCOB. OTYET IO
Baaneer PELICHUIO
TEPMOJTUHAMUYECKUM | 3a4ETHBIX
METOAOM JUIS PELICHUs | 3a1ad
3a7ad4 10 ePBOMY
Havairy
TEPMOJIMHAMUKH.
OIIK- | 3naert obuue KontponsH | DK3aMeHaLMOHHBIE
3; TOJIOXKECHUS as pabota | Bompock 27-28
K- KJIACCHYECKOM U 10 TEOPUH,
6 7 KBaHTOBOU TEOpHUU oruer 1o | TectupoBanme Ne 3
)
TETJIOEMKOCTH; TEOPHUH H
Knaccuueckas
(hopMyIIBI 3aKOHOB U JKCIIEpUME
TEopHs .
ux (pu3nIecKuit HTY
TEMJIOEMKOCTH T'a30B
CMBICIL. nabopatop
W TBEPJBIX T o
YMeeT BLIBOAUTH HOM
(Teopus Hdrononra-
3akoH Jlrosionra-IItu, | paGoTsI
[Iti). DnemenTsI . N
. ¢dopmyny DitHiureiina, | Ne2.4
KBaHTOBOH TeOpHU i
3akoH Jlebas;
TEIJI0EMKOCTH
aHAJIM3UPOBATH
TBEPIBIX TeJl (TEOpHs
. N BBIBOJBI U
OWHIITEHHA U HOVICHHDLE
teopust Hebast). Y
pe3yNIbTaTHI.
Baaneer
MOJTyYEHHBIMHU
HaBBIKAMU B PEIICHUN
(hm3nyecKux 3a1a4
Bropoe nauano OIIK- | 3naer onpeneneHus KonTponeH | DKk3amMeHalMOHHBIE
TEPMOJUHAMHUKH. 3; BCEX as  pabota | Bompocsl 29-33
Teopemsbl KapHo. K- TEPMOJIMHAMUYECKUX | IO TEOPUU
Teopembl 6,7 MPOIIECCOB; No5, TectupoBanue Ne 4
Knaysuyca. MaTeMaTHYECKUH U KOHTPOIIbH
OHTponus U ee ¢duznueckuii cMbICH as  pabota
TEPMOJIUHAMUYECKUI teopeM KapHo u o

CMBICJI B HICAJTIbHOM

Krnaysuyca,

PEIICHUIO




o0paTuMom TEPMOIUHAMUYCCKUIMA 3amad  Neo6,
mporiecce. Y CTaTHCTUYECKHIA OT4eT  TIO
Cratuctuueckuit CMBICH SHTPOTIVH, TEOpUH W
CMBICJI BTOPOTO 3aKOH BO3pacTaHUs JKCIIepUME
Havama SHTpONHH, (HOPMYITy HTY
TEPMOIMHAMHUKH, Bonprmana. maboparop
dhopmyna YmMeer onpenensite HOU
bonwsimMana. K.I.JI. UACATbHBIX paboThI
00paTUMBIX No2.
npoueccoB Kapho,
Otro, u3zens; u3
teopeM Kiayznyca
BBIBOJIUTH
TEPMOIUHAMUYCCKHIA
CMBICT SHTPOIIHUH;
BBIBOJIUTH (POPMYITY
bonpriMana u
aHATN3UPOBAThH
MIOJTyYeHHBIS
pe3ybTaThL.
Baaneer
MTOJTy9€HHBIMA
HaBBIKAMU B PEIICHUU
TEOPETUUECKUX U
SKCIIEPUMEHTATBHBIX
3a/ad.
OIIK- | 3naer ocHOBHbIE Otyer 0o | DK3aMeHALIMOHHBIE
3; MIPU3HAKU COCTOSIHUS | PELICHUIO Borpocs 34-35
K- peaNbHOTO ra3a; 3a4EeTHBIX
6, 7 OTJINYHUE 3ajad4, TectupoBanue Ned
JKCIIEPUMEHTAIBHBIX YcTHBIN
HU30TE€PM OT ompoc 1O
TEOPETHUIECKUX TEOpHH.

PeanbHeble rassl.
OKCIEPUMEHTATBHEI
€ U TEOPETUUECKUE
M30TEPMBI PEATTBHBIX
razoB. YpaBHEHUE
Ban-nep-Baansca.
MertacTaOuiibHbIE
COCTOSTHMS.
Kpurnueckoe
COCTOSIHHE CUCTEMBI
U €0 MapaMeTpBHl.

U30TEPM; ypaBHEHUE
Ban-nep-Baanbca u
(hmznueckuit cMBICI
MIOCTOSIHHBIX
ypaBHeHUs BaH-zaep-
Baanbca; ocHOBHBIE
XapaKTEPUCTUKHU
METacTaOMIHHOTO U
KPUTHYECKOTO
COCTOSIHUSL PEAIbHOTO
rasa.

Ymeer aHanmu3upoBaTh
Kak
SKCIEPUMEHTAJIBHEIE,
TaK M TCOPETUUECKUE
HU30TEPMBI; BEIBOJIUTH
YpaBHEHHUE COCTOSTHUS
peanpHOTO Traza u
OTIPEIEIATE €T0
(bm3nueCcKull CMBICIT;
Buaaneert 3HaHUSAMHU U
HaBBIKaAMU JJI51
peuieHus
SKCIEPUMEHTAJIBHBIX U




TCOPCTUYCCKUX 3aaH.

MounekyinspHsie
CHJIBI B KHIKOCTSIX.
SIBneHus Ha rpaHuULE
JKAIKOCTH.
CMmaunBaHuE U
HECMavHBaHHE.
Kanunnapusie
SIBIICHUS, opMyIia
Jlamnaca.

OIlIK-
3;
IIK-
6, 7

3Haer oTnuyne
JEeUCTBUS
MEXMOJIEKYIISIPHBIX
CHJI B3aUMOJICHCTBHS B
rasax, XUIKOCTAX U
TBEPIBIX TENax;
MeXaHU3M
BO3HUKHOBEHHS
[IOBEPXHOCTHOT'O
HATSDKEHHS U
JaBJICHUS O]
HU30THYTOU
[IOBEPXHOCTHIO
KHUJIKOCTH; YCIIOBHS
CMauyUBaHUs U
HECMa4YMBaHUS;
KallWIISIPHBIC SIBIICHUS
u ¢opmyiy Jlamnaca.
‘YMeert BLIBOIUTH
MOBEPXHOCTHYIO
SHEPruio, 1aBJeHNE
[0J U30THYTOU
MIOBEPXHOCTHIO
KHUJIKOCTH, HOPMYITBI
YCJIOBHUM CMAaurBaHUS
1 HECMAunBaHUA,
dhopmyny Jlamaca;
aHaJIM3UPOBATH
[IOJTyYECHHBIE
pe3yNbTaThl.

Baageer 3HaHHAMU
YMEHUSIMH, HaBbIKAMH
IUISL peLICHUS
9KCIIEPUMEHTAIBHBIX U
TEOPETHUYECKUX 3a/1a4.

Otuer moO
TEOpUH |
JKCIIEPUME
HTY
nmabopaTtop
HOU
paboThI
No2.3 Ne2.7

DK3aMeHaIMOHHEIE
Bompockl 37-39

TectupoBanue Ne4

10.

®dazoBbie
paBHOBeCHS U
(hazoBbIE MTEPEXOIBI.
JuarpaMMsbl
cocrostHus. TpoitHas
Touka. da3oBele
MePEXO/Ibl IEPBOTO U
BTOPOTO poja.
3aBUCHUMOCTh
TeMIIepaTypsl
(azoBoro nepexoxaa
OT /IaBJICHUSI.
YpaBHeHue
Knaneiipona-
Krnaysuyca.

OIIK-
3;
[IK-
6,7

3HaeTt nuarpaMmsl
COCTOSIHUS U
KPUTHYECKHE TOYKH Ha
HEW; onpenencHus
(ha30BBIX IEPEXOIOB
MIEPBOTO U BTOPOTO
pola; ypaBHEHHE
Knaneiipona-
Knaysuyca u ero
(hm3nUecKuil CMBICIL.
YMeeT aHaTU3UPOBATH
IarpaMMbl
COCTOSIHUS U
OTIPENIeJIATh Ha HUX
(ha3oBbIe MEPEXO/bI;
aHAJIM3UPOBAThH
3aBUCUMOCTb
TEMIIepaTypsl
¢azoBoro nepexoaa ot
JIaBJICHUS B
ypaBHEHUHU

Otuer 1O
TEOpUU U
JKCTIEpUME
HTY
nabopatop
HOU
paboThI
No2.12,
YCTHBIN
ompoc 1O
TEOpUH.

OK3aMEHAIIMOHHBIE
Bompockl 31, 39

Konrponbnas pabora




Knaneiipona-
Kiaysnyca.

Baapeer
[IOJTyYE€HHBIMU
3HAHUSIMHU, YMEHUSAMH,
HaBBIKAMU B PELICHUU
9KCIIEPUMEHTAIBHBIX U
TEOPETHUECKUX 3a/1a4.

11.

TepmonrHaMuyecku
€ WU
XapaKTepUCTUICCKUE
(hyHKIIH.
CooTHomeHust
Makcseia.
VYpaBuenus I 'nub6ca-
I'eneMmromnsia.

OI1K-
3;

6,7

3HaeT 1ATh QYHKIHAN
cocrosuug: T,P,V,S,U;
YEThIPE COOTHOIICHHS
MakcBeiia; yeTbipe
XapaKTePUCTUIECKUX
(hyHKIMIA 1
COOTBCTCTBYIOIINEC UM
ypaBaeHus [ nbbca-
I'enbmromnbua; nepeoe
u Bropoe TdS-
YpaBHEHHS.

Ymeer nonyyaTth
COOTHOILCHHUS
MakcBeiia; BRIBOJIUTH
ypaBaeHus [ nbbca-
I'enpMroneia;
BBIBOAUTDH IICPBOC U
BTopoe TdS —
ypaBHeHwMs/

Baaneer
MOJTyYEHHBIMHU
3HAHUSIMHU, YMEHUSMH,
HaBbIKaAMH IJI51
OTIpeIeIICHHSI
TETJIOEMKOCTEH B
00001IeHHOM
YpaBHEHUH
TEPMOJIUHAMUKH; JIJISI
BBIBOJIa BHYTPEHHEH
SHEPTUU PEaTLHOTO

raza, (C, —C,)

PEAIBLHOTO Irasa, C—p
Cv
PCaJIBHOTIO Ira3a, AJist
BBIYHCJICHUA
OHTPOIIUHN PCAJILHOT'O

rasa.

YcerabIi
ompoc  TO
TEOPUH,
OTYET MO
peIIeHUIO
3a4ETHBIX
3aja4.

DK3aMeHaIOHHEIE
Bompockl 40

KontponbHas padora

12.

Oddext Ixoyns-
TomcoHna.
TepmonuHaMuka

s dexra JHxoyis-
Tomcona. Kpusas
WHBEPCHH

i epeHnraTLHOTO
s dekra Jxoyis-
Tomcona.
HuTerpanbHbli

s dexr Jxoys-

OIIK-
3;
[IK-
6,7

3HaeT OCHOBHEIE
TTOJIOKEHUST (PUUKA
addekra Jxoyms-
TomcoHa;

g depeHuanbHoe
ypaBHEHUE KPUBOI
WHBEPCHUU U €TO
XapaKTepPUCTUKHY;
M303HTATBITHIHYIO
KPHUBYIO; TEMIIEPATYPY
HWHBEPCHH;

Ortuer 1O
peLIECHUIO
3a4E€THBIX
3a1ad4,
YCTHBII
ompoc 1o
TEOPHUH

DK3aMeHalOHHBIE
BONpPOCHI 36

Konrponbnas pabora




Tomcona. HUHTETPATBbHYIO
KpPUBYIO HHBEPCHL.
Ymeert noayyuTs U
MIPOAHATIU3UPOBATH
H303HTaNbIUIHBINA
MIPOLIECC; BBIBOAHUTD
g hepeHInanbHOe
YpaBHEHHUE KPUBOU
WHBEPCHH,
aQHAIU3UPOBATh
KpUBYIO HHBEPCHUU;
BBIBOJIUTH
TeMIEpPaTypy
WHBEPCHHU B dPdeKTe
Txoynsa-Tomcona.
Buaajgeer 3HAaHUAMMU,
YMCHHUAMU, HABBIKAMU
JUTSL pEIICHUS
AKCIIEPUMEHTAIBHBIX U
TEOPETUUYECKUX 3a]aY.

TunoBbeie KOHTPOJIBHBIE 3aJaHNS, METOIMUYECKUE MATEPHUATIBI, OITPEACIISIOIINE
IpoLEIypbl OIICHUBAHWSA 3HAHWW, YMEHUH U HABBIKOB M (MJIM) OIBITA
NESATEIbHOCTH, a TaKXe KPUTEPUM W TIOKa3aTeld, HEOOXOIUMBbIE I OICHKU
3HaHWM, YMEHUHW, HABBIKOB U XapaKTepHU3YyIOIIMEe dTanbl (HOPMUPOBAHUSA
KOMIIETCHIIMM B TIPOILIECCE  OCBOCHHUS  OOpa3oBaTENbHOM  MPOTpamMMBI,
npeacTasiieHsl B [Ipunoxenuu 2.

V. CHHCOK YYEBHOM JIUTEPATYPbHI © HHOOPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEparypa

1. Kukoun A.K., Kukoun N.K. MonekynspHas ¢usuka: ydeOHOe mocobue
ISl CTyAeHTOB (pusnueckux crnenuanbHocTe By30B/A.K. Kukoun, 1U.K. Kukous.
— Mocksa, «Haykay, 1976. -480c.

2. Pagquenko U.B. Monekynspnas ¢pusuka: yueonoe nocooue / 11.B.Paguenko
— Mocksa, «Hayka», 1965. - 480c.

3. Tenecuun P.B. Monexynsapuas ¢usuka: yaebHOE mocoOue sl CTYJEHTOB
¢usznyeckux cnenuanbHocTe yHuBepcutetoB / P.B. Temechun — Mockaa,
«BrIcmmas mkoma», 1973. — 360c.

4. MartBeeB A.H. Monekymnsipaas ¢uszuka: yueOHO€ TTOCOOUE TSl CTY/IEHTOB
¢busnueckux crneuuanbHocTel By3oB / A.H. MarBeeB — MockBa, «Bbicmas
mkoja», 1981. — 400c.

5. Cuyxun /[.B. TepMomuHamuika u MojeKyspHas ¢usuka. OOmmuil Kypc

¢busuku, T.ll: yuedHoe nocodue s By3oB / JI.B. CuByxun — MockBa, «Haykay,
1990. — 592c.



6. CaBennbeB U.B. Monekynsapuas ¢usuka. Kypc oOmeit ¢uszuku, T.I:
yaeOHOe mocobue s cryaeHToB BTy3oB / W.B. CaBemseB — Mocksa,
«Hayka»,1977. -416c¢.

7. Tpodpumona T.U. Kypc ¢usuxu: yuebnoe mocodue / T.U. Tpodumoa —
MockBa, «Bricmas mkoa, 1990.- 450 c.

JlonoJiHUTEIbHAS JINTEPaTypa

1. 3ucman I''A., Togec O.M. MonekynsipHas ¢usuka. Kypc obmet ¢puzuku,
T.I: yaebnoe mocobue mis ctyaeHToB BTy30B / I'.A. 3ucman, O.M. Tomec —
Mocksa, «Hayxka», 1970.-490c.

2. CasennbeB U.B. Kypc o6meit ¢usuxu, T.llI: yuebnoe mocodue / N.B.
CagenbeB, MockBa, «Hayka», 1987. — 320c.

3. Hozapes B.®., CenkeBuu A.A. Kypc cratuctuueckoil ¢pusuku: yueOHoe
nocobue / B.®.Hozapes, Mocksa, «Bricmras mkomay, 1969. — 287c.

4. Otkunc I1. Tlopsinok u 6ecriopsiok B mpupoie: nep ¢ auria. FO.I'.Pygoro /
[1.9TkuHC, MockBa, «Mup», 1987. —224c.

5. Bacunesckuii A.C., MynranoBckuii B.B. Cratuctuueckas ¢usuka u
TepMoaMHaMKKa: ydyeOHoe mocobue / A.C.BacuneBckuii — Mocksa,
«[IpocBemenuey, 1985. — 256¢.

6. I'emppep AM. Hcropus W METOMOJOTHS TEPMOJUHAMHKH U
CTaTUCTHUYECKOW (u3uku: yuyeOHOe TmocoOue JUisi CTYACHTOB (PU3UYECKHUX
cnermanbHoctel / S1.M. I'enbdep — Mocksa, «Bricmias mkomnay, 16981, — 536¢.

7. ®citaman P., Jleiiton P., Conjpc M. deliHMaHOBCKHE JISKITUU 10 (PU3HKE,
T.4:mep. c anrn. /P. deitnman — Mocka, «Mupy», 1965. — 261c.

8. Hponos U.B. 3agaun no obmieit ¢pusuke: yueobnoe nocodue /M.B. Upomos
— Mocksa, «Hayka», 2004.-416c¢.

9. CoOopnuK 3a7a4 Mo 00MIeMy Kypcy pusuku: yaeOHOe mocooue 11 BYy30B.
B tpex wactax. Y.1. Mexanuka, TepmoauHamMuka v MoJieKyssspHas ¢usuka. / [Tox
pen. B.A. OpunakuHa. — Mocksa; U3n-Bo M®TI,1998. —416c¢.

10. CaBenpe 1.B.COopHUK BOMPOCOB M 33aay Mo oOmiei ¢usnke: yueOHOE
noco6bue / 1.B.CaBenbeB — MockBa, «Haykay, 1988. — 288c.

11. CaxapoB .M. COopuuk 3amau 1o ¢usuke: yudeOHOe Tmocobue /
Mocksa,»lIpocsemenue»,1967. — 285c.

12. babamxan E.U., I'epunc B.U., ly6oBuk B.M., Hepceco 2.A. CoopHuK
KaueCTBEHHBIX BOIMPOCOB U 3a11a4 1o ¢usuke: yaeonoe nmocooue / E.WM. babamxkan
— Mocksa, «Haykay, 1990. — 386¢.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOU CeTH
«AHTepHeT»
1. www.lectoriy.mipt.ru...
2. www.window.edu.ru
3. www.dic.academic.ru
Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIHH
U MPOrPaMMHOI0 o0ecreYeHnst
Blackboard /IBO®Y.



I. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JUCHHUTIJIMHBI

Cooeporcanue memoouueckux yKazanuil Kaiouaem:

pEeKOMEHJAalMM TIO0 TUIAHMPOBAHWIO W  OPTaHM3AIMd  BPEMCHH,
OTBEJICHHOTO Ha N3YYCHUE AUCIUILTUHBL

ONMKCaHWE TOCIEAOBATEIHPHOCTH JCHCTBHI CTYACHTA, WU AJITOPUTM
U3YYCHUS JUCIHUILTUHBL,

PEKOMEH/IAINH 110 paboTe ¢ JINTEPaTyPOu;

METOIMYECKUE YKa3aHHsI K BBITOJHEHUIO Ta00PaTOPHBIX paboT
METOIMYCCKUE YKa3aHUs K PEIICHHIO 3a1a4.

Il. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

TV CHUTLIAHBI

O6opydosaHue
N3meputenbHOE KOTBIO
JUIs OTIpeIeNIEHUs TOBEPXHOCTHOI'O HATSKEHUS
ba3oBas ycranoBka cucremsl Kobpa3
Hcrounuk nuranus, 12 B
HNndpopmannonusiii kabenp Tuna RS 232 1
[TporpammHoe oOecrieueHue
nst narunka Cunel/Tecna cuctembr Kobpa3
W3mepurenbHblil MOAYIb, Hpr0TOH
Hatunk HproToHa
[TpstmoyronbHbli 3akuUM «PASS»
Tpenoxuux «PASS»
Crepxenp mratuBHbIN «PASS», IpsAMOyroybHbIi,

=250 mMm

JlaGopatopHas nojbeMHas miaardopma,

160 x 130 mm

Yamka [Terpu, d =200 mm, cTexio

TIK ¢ cucremoii Windows® 95 unu Bbie

Arnmapar Ui U3y4eHHs] KHHETUUECKON TEOpHUHU Ia30B

Wcrounuk mutanusi, peryi., 15 B nmepem. Tok / 12 B moct. Tox /5 A

CaeToBOI1 Oapbep cO CYETUUKOM

Hctouynuk mutanug 5 B moct. Tok / 2,4 A

Crpobockorn ¢ (ppOBHIM HHAUKATOPOM

Cexynaomep, udpoBoit

Creknsnnble mapuku, d=2 mm, 10000 mT.

Cranbuble mapuku, d=2 mm, 1000 mT.

Tpenoxuuk «I[TACCy»

[ratus «ITACCy», npsimoyronbubii, 1=400 MM

[Tpstmoyronbabii 3axuM «ITACC»

CoenrHUTENbHBIN HYP, 750 MM, KpacHBII

CoenuHuTenbHbIN mHYp, 750 MM, CUHUT
Bucko3umeTtp ¢ nagaromum

HIAPUKOM

Tepmomertp, 24..+51°C, nns



BHUCKO3MMETpa C MaJarolinuM
IIAPUKOM

[TorpyxHnoii Tepmoctat TC10
Hab6op npucnocobnenuii st
TepMocTaTa

Banna s Tepmocrara, MakpOJIoOH
IToacrarka mox peropry, 210x130
MM, h=750 mm

YHUBepcaabHbINA 3KUM C
HIaPHUPOM

[TukHOMETp, KAIIMOPOBAHHBIH, 25 MII
Mepnas konba, 100 M, NS12/21
Men3ypka, Bbicokasi, 150 mi,
CTEKJISIHHAS

Men3sypka, Hu3kas, 250 mi,
CTEKJISIHHAS

[Tunerku Ilactepa, =145 mm, 250
IIT.

Pe3uHOBBIC HAKOHEUHUKH 151
numnerok, 10 mit.



[Ipunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKON ®EJEPALIUNA
desepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 POQPECCUOHATILHOTO 00pa30BaHMS

«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEYEHME CAMOCTOSITEJILHOM PABOTDI
OBYYAIOLINUXCS

no aucuuiviuie «MouekyasipHas pusuka»
Hanpasienue noaroroBku 03.03.02 «®@u3zuka»
dopMa OATOTOBKH OYHAasA

BaaguBocTok
2015



Hnan-rpadnm BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTbI o IMCIOMIIJIMHE

Ne Jara/cpokn Bup camocrosiTebHOM IIpuMmepHbie | PopMa KOHTPOJIA
n/n BbINOJIHEHH S padoThI HOPMBI
BPEMEHHU Ha
BBINIOJIHCHUC
1 3 Henens MonekynspHo- e KonTponbHas
cemecTpa KUHETUYECKAst TEOPUS | HEZICIIH. paboTa 1o
WJICaJIbHOTO rasa. OCHOBHBIM
3aKOHBI UACATBHOTO noHstusiMm MKT
raza. — pabora c Nel.
JICKIUSMHU, KonTponbHas
JIATEPATYPOH, paboTa 1o
CaMOCTOSITEIIbHOE PELICHUIO 33/1a4
pelIeHue 3a1ay. No2.
2 5 Henens IToaroroska x JIBe TectupoBanue Ne.l
ceMmecTpa TECTUPOBAHUIO 110 HEJICIIN. (5 3apanuii)
teme: «MKT
WJICaJIbHOTO rasa.
Pacnipenenenue
Makcgemnay.




6 Henens Pemenue Be 3amura pemneHuit
cemecTpa WHIVBUTyJIbHBIX (1 (S0 WHIUBUYyAJIbHBIX
3a/1a4 1o TeME: 3aJ1a4y Ha
«Pacrnipenenenue KOHCYJIbTAall1
Makcsenna,
pacnpeneneHue
boasimanay
7 u 8 HEnenn Pabora ¢ nmexmusmu, B Tteuennn | KonTposbHas
cemecTpa JUTEPATYPOH, JBYX paboTa 1o Teopuun
CaMOCTOSTEILHOE HEeb Neo 3.
pelleHue 3aaay 1o KonTtponpHas
teMme: «llepBoe pabora 1o
Hayajo pELIeHUIO 3a/1a4
TEPMOJIMHAMUKU U €T0 Ned4.
IIPUMEHEHUE K
U30ITpoLIECCaAM»
9 Henens [ToaroroBka k Tpu TectupoBanue Ne2
ceMmecTpa TECTUPOBAHUIO MO HEJIeIIN (5 3amanmii)

TEME:
«Pacnpenenenue
MakcBena-
bonsrimana. O0mas
TEOpHUs TPOIIECCOB
MepeHoca B ra3ax»




10 u 11 negenu | ITonrotoBka k Tpu TectupoBanue Ne3.
ceMecTpa TECTUPOBAHUIO MO HEJIeIIN (5 3amanmii)
teme: «Ilepoe
Hayajo
TEPMOTUHAMUKHU.
Kiraccuueckast Teopus
TEIJIOEMKOCTH.
DneMeHThl KBaHTOBOM
Teopuu
TEIJIOEMKOCTHY.
12 Henensa Pemenune JBe 3ammTa peleHun
cemecTpa WHIUBUTy JIbHBIX 15 (1 (S0 WHIUBUTYJIbHBIX
3a/1a4 1o TeMe: 3aJ1a4y Ha
«Pacuer k.1.11. KOHCYJIbTALIUH
UJCANbHBIX TEIIOBBIX
MalIuH»
13 menens IToaroroska x OnHa KonTposbHas
ceMecTpa KOHTPOJILHOM paboTe | Heaens pabota Ne5
0 TEME: « DHTPOIIHUS. (Teopus)

TepMmoanHaMU4ECKUI
U CTAaTUCTUYECKUM
CMBICJT SHTPOIIUM




14 u 15 Henenu
ceMecTpa

PabGoTa ¢ nexiusamu,
JUTEPaTypOu,
METOJINYECCKUMH
YKA3aHUSAMU 10 TEME
«PeanbHbIE Ta3bI.
YpaBuenue Ban-nep-
Baanscay.
CamocCTOsITeIbHOE
pelieHue 3aaay.

JIBe

HCACIN

KonTtponpHas
paboTa no
pELIeHUIO 3a/1a4
Ne6.

10

16 Henemns
ceMmecTpa

IToaroToBka K
TECTUPOBAHUIO 10
teme «BTopoe Hauano
TEPMOJUHAMUKH.
PeanbHbIE razsl.
da30BbIC PAaBHOBECUS
u (a3oBbie
MIPEBPALLECHUS.

JIBe

HEIEIN

TectupoBanne Nod
(53ananuii)

11

17 venens
ceMmecTpa

PabGota ¢ nexmusamu,
JUTEpaTypOu,
METOINYECKUMU
YKa3aHUSAMHU 10 TEME
«TepmoamHamMuueckue
(GYHKIIUU U YCIOBUS
TEPMOJIUHAMUYECKON
YCTOUYHUBOCTH

OnHa
HEIE

KonTtponbpHas

pabora 1o Teopuu
Ne7




[Ipunoxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
depepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 TPOQECCUOHATILHOTO 00pa30BaHUS

«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J OEHOYHbBIX CPEJACTB
no aucuuiviuie «MouekyasipHas pusuka»
Hanpagsaenue noaroroBku 03.03.02 «®@usuka»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2015



MMacnopt ®OC

3anonnsercsa B cooTBeTCTBUU ¢ [lonoxeHnem o ¢poH1aX OIEHOYHBIX CPEICTB
o0pa3oBaTeNIbHBIX MTPOTPAMM BBICIIIETO 00pa30BaHUs — MPOrpaMM OaKaiaBpuara,
crienuanTeTa, MarucTparypol JABDY, yTBEpKAECHHBIM IIPUKA30M PEKTOPA OT

12.05.2015 Ne12-13-850.

Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
(¢popmympoBka
KOMIIETCHIM U

OIIK-3 cioco6HOCT | 3Haer OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOH TEOPUU BEILECTBA

UCII0JIb30BaTh Y UJICAJIbHOTO ra3a Kak IMpOoCTeWIlIeld MOJENIN BELECTBa,

0a3oBbIe CTaTUCTUYECKUN M JUHAMMYECKUH METOJbl, MPUHIUIIBI

TEOPETUYECKUE TEPMOJIUHAMUKHU, BUJIbI COCTOSIHUN TEPMOJIMHAMUYECKUX

3HAHUA cucreM, (a3oBble COCTOSHHUS H (Da3oBbIE MEPEXOIHI,

byHIaMeHTaIbHBIX cooTHomeHus: MakcBemna u  ¢yHkuun — ['ub6ca-

pazzenoB oomIeH u ['enbMrombIa.

TEOPETUYECKOU Ymeer [IpuMeHATh CTAaTUCTUYECKHII M TEPMOJAMHAMUYECKUN

bu3uky 11 METOJIbl K  pEIIeHUI0  (QYHIAMEHTAJbHBIX  3aJad

penieHus MOJIEKYJISIPHOUM (PU3UKHU: BBIBOJUTH OCHOBHOE YpaBHEHHE

npodeccuoHaIbHbIX MKT, ocHOBHOE ypaBHEHHE COCTOSHUS UICAIBHOIO ras3a,

3a1a4 pacnpenenenue MakcBemna, bonpumana, Makcsena-
Bonbumana, Qopmyny  DitHmTeitHa-CMOITyXOBCKOTO,
3aKOHBI NPOLIECCOB MEPEHOCAa B Tra3ax U KUJIKOCTSX;
paccuuTaTh palbOTy HICATBHOW  TEIJIOBOW MAIWHBI,
MOJIyYNTh  YPAaBHEHMsI  BCEX  M3OIPOLIECCOB U
MOJINTPOITHBIX MPOIIECCOB, HA OCHOBE TeopeM Kiaysuyca
(dbopMyIMpOBaTE BTOPOE HAYaja0 TEPMOAUHAMUKUA H
3aKOH BO3pacTaHMsl SHTPOIUHU, BBIBOJUTH (QOpPMYITy
bonsumana, ypaBuenue Ban-nep-Baanbca 115 peanbHbIX
ra3os, s dext Hxoyns-TomcoHa, ypaBHEHUE
Krnaneipona-Knaysunyca.

Bnageer | 3HaHusMu, YMEHUSIMH, HaBbIKaMU YPOBHS

MOJIEKYJISIPHOM (U3UKU 115 perieHust GU3NUEeCKUX 3a1a4
KaK TEOPETUYECKUX, TAK U IKCIEPUMEHTAIbHbIX.

ITK-6 cnoco6HOCTBIO | 3Haer TeopeTnueckn 3HaKOMUTCSI C COBPEMEHHBIMU METOJAMHU

IIPUMEHSTH Ha 00paboTKH, CHHTE3a U aHAJIN3a MPOBEACHUS

MpaKkTUKe 9KCIIEPUMEHTA.

npodeccuoHanbHbIe | YMeeT CpaBHuBaTh  TpaAMLIMOHHBIE METOABI  INPOBEJIEHUS

3HAaHUS U YMEHUS, OKCTIIEPUMEHTA B YCJIOBHUSX YYEOHBIX J1abopaTtopuii ¢

MOJTy9YCHHBIC TTPH COBPEMEHHBIMH METOJIaMH B HAy4HBIX J1a0OpaToOpusXx,

OCBOCHUU COCTaBJICHHE OTYETOB IO MPOJEIaHHON J1abopaTOpHOM

pOQUITBHBIX paboTe c HaMCaHWEM HAay4YHBIX paboT.

(I)I/I3I/I‘ICCKI/IX Bmaneer YKa3aHHBIM CPABHUTEJIBHBIM aHAJIU30M 11 TOHUMAaHUS

JUCHUIIINH MIPaBWJIBHOTO M3JI0KEHHS PELLIEHUS 3KCIEPUMEHTAIBHBIX
3ajady B Oynymiedl AesTenbHOCTH MPH IPOBEACHHUH
HAy4YHbBIX (PU3MYECKHUX MCCIIEOBAHUM.

[1K-7 ctocoOHOCTH 3Haer TeopeTnyeckre U TpPaKTUYECKHE 3ada4yd M TEMBbI

II0JIb30BaThCA
COBPEMEHHBIMHU
METOIaMHU
00paboTKH, aHAIH3a

«MonekynspHO# (HU3NKKU», HEOOXOIUMBIE ISl yUeOHOTO
mporiecca B 00me00pa3oBaTENbHBIX  YUPESKICHHUAX
obmiero oopazoBanus. K Hanboiee BaKHBIM TeMaM 3/1€Ch
OTHOCSTCSI: MOJICKYJISIPHO-KHHETHYECKAs TEOPHSI




Y CUHTE3a BEIIECTBA W  WACAIBHOIO  Ta3a,  HACHIIICHHBIE,
buznueckoit HEHACBILICHHbIE Mapbl U BJIAXKHOCTb, IEPBOE HAYAJIO
uH(pOopMaIuu B TEPMOJIMHAMUKH, KAWUISIPHBIC SIBJICHUS U T.]I.
n30paHHo# obmactu | YMeer W3naratb u pemarb Kak TeOpETHUECKHE, TakK H
buznIecKux SKCIEPUMEHTAIbHbIE  (IEMOHCTPAIIMOHHBIC)  3aJauH,
UCCJIEIOBaHUM BXOJIAIIME B KypC AJIEMEHTapHON (PU3MKH, U3ydaeMoil B
00111€00pa30BaTEIbHBIX YUPEKICHHUSIX.
Bnageer | CoBpeMEHHBIMH METOAAMH U METOJIOJIOTHEN W3I0KEHUs
u penieHus KaK TEOPETHUUECKUX, TaK u
9KCIIEPUMEHTAIBHBIX (JIEMOHCTPATUBHBIX) 3a]1a4.
Ne | Konrtpomupyemsie Kopper 1 aramnst OneHouyHbIE CpEeCTBA
n/m pasziesbl / TeMbI dhopMHUpOBaHHS
JTUCIUATITUHBI KOMITETCHIIHI Texympit HPOMEKYTOTHAS
KOHTPOJIb aTTecTaIus
1. ArperaTHble OIIK- | 3maer Konrponesas | Jx3amMeHAIMOHHBIE
COCTOSIHHS 3; XapaKTePUCTUKU ?Zgg;i Nel " | Bonpocsr 1-3
BEILIECTBA U UX [IK- MOJIEKYJI u
MIPU3HAKU 6,7 KOJINYECTBA
BEIIECTBA
Ywmeer YcrHbli TectupoBanue Nel
dhopmynupoBaTh onpoc u
(bu3nyecKuii CMBICT | OTYET MO
TOHSATUW U BEJIMYUH, | JabopaTop
peuaTh IpoCTEUIne | HOU
3a/1auun pabore
Ne2.12,
No2.14
Brnageer Meroaamu | Konrpons | TectupoBanue Nel
MOJICIMPOBAHUS Has
COCTOSIHMS pabora 1o
BEIIECTBA, €ro | peueHunto
MaTeMaTUYECKUM 3amay Ne2
OTICAaHUEM "
buznuecKkuM
00BICHCHHEM
OIIK- | 3naer OcHOBHOE Jom. OK3aMeHaIMOHHbIE
3; ypaBHeHue MKT, 3agaHue: BOMPOCHI 4-7
[IK- ypaBHEHUE pelienue
MonexkynspHo- 6,7 COCTOSIHMS 3a1a4 TectupoBanue Nel
KMHETHYECKast HUIeaIBLHOTO Ta3a Ne2.7-2.13
TEOpHs BEIIECTBA, (ypaBHEHHE o cO.
2. | MONeKyISpHO- Menpeneena- 3aj1au
KUHETHYECKas Knaneiipona), (U.E.Upon
Teopus UealbHOTO ra3oBbl€ 3aKOHBI U OB), OTYET
rasa ux rpaduKu 10 TEOpUHU
‘YMeeT BEIBOOUTH u
ypaBHenus MKT u JKCIIEPUM
ypaBHEHUE CHTY




COCTOSIHUA HaGOpaTOp
HIEeaIbHOTO rasa, HOH
(opmynuposars paboThI
busnyeckuii cMpict | Ne2.2
YpaBHEHUH U
3aKOHOB
Baageer
nuddepeHIraIbHbI
MU U
HHTETPaIbHBIMH
METOIaMU ISl
pelIeHMs 3a1a4 110
MKT
OIIK- | 3naer dJeMeHTHI YcrHas DK3aMeHaIHOHHEIE
3, Teopuu 3aIuTa BOIIPOCH! 8-16
Pacnpenencuue T1K- BEPOATHOCTH, peleHui
Makcgea. 6,7 OCHOBHBIC uaguBuay | TectupoBanme Nel
Pacripenenenme busnueckue uaeu ATBLHBIX
Bospimana u BEIBOZLOB JIaHHBIX 3a/1a4;
GapoMeTpHUecKast PacCHpeICICHUM, Otuetsl u
dopmyna. opmysI ) TeoperHie
Pacripenenenmue pacrpeeIeHuii. CKHI
MakcBesuia- YMeeT BBIBOAUTH ompoc o
Bosbimana. AaHHbIC naboparop
BpoyHOBCKOe pacrpee/ieHus, HBIM
JBUKCHHUE U aHaJIM3MPOBATh pabotam
dopmyia MOJTyYCHHBIC No2.5,
DiiHmTeiina- PE3yJIbTATBI Ne2.6,
CMOJIyXOBCKOTO. Baaneer oT4eT TIO
CTATHCTUYECKUM 3AYETHBIM
MCTOZIOM I 3aJ1a4aM
pelIeHus 3a1a4
OIIK- | 3naer onpenenennst | OTyeThl U | DK3aMEHAIMOHHBIC
3; 1 (OpMYIIbI TaHHBIX | TeopeTHde | Bompocsl 17-21
D¢ deKkTUBHBIN IIK- | XapaKTepucTHK, CKue
aUaMeTp u 6.7 3akoHbl G dysun, | OIpock TectupoBanue No2
b dexTHBHOE BA3KOCTH U 1o
CeyeHHe MOJIEKYI. TEMIONPOBOAHOCTH, | 1abopaTop
Cpennee 4nCiIo K09 PHUIIHCHTEI HBIM
CTOJIKHOBEHHH U TIPOLIECCOB TIepeHoca | paboram
JUINHA CBOGOIHOTO U UX CBA3b. No2.1,
npoGera. Ymeer BbIBOIUTH Ne2.10,
HepaBHoBeCHBIE 3aKOHBI TIporieccoB | Ne2.18,
IPOIIECCHI U IepeHoca, OTYETHI MO
SBJICHUS [IEPEHOCA MOZICTMPOBATD PCLICHUIO
(muddy3ns, TIPOIIECCHI TIEPEHOCA, | 3aYCTHBIX
BSI3KOCTb U O0BACHATH 3 3a71a4
TEIIONPOBOHOCTD (bu3HUeCKUl CMBICTT
). 3aKOHOB.

Baaneer 3HaHueM u
yMeHueM paboTath ¢
JaHHBIMHU




BOIIpOCaMH B
pEIICHUH 3a/au.

OIIK- | 3naer ¢pusnueckuir | Kontponp | Dx3aMeHaMOHHbIE
3; CMBICIT TIEPBBIX Has BOIPOCHI 22-26
IK- HavaJ Win pabora 1o
6,7 MIPUHITATIOB TEOPUH TectupoBanue No3
TEPMOJUHAMUKHU, Ne3,
orpezaeneHus u KOHTPOJIb
(bopmyIBI BCex Has
HOHATUH B JaHHOU pabora 1o
Hynesoe u nepsoe TEME, YpaBHEHHUS pELIEHNIO
Hayaso aanabaTHOro U 3a1au
TEPMOANHAMUKH. IIOJINTPOITHOTO Ned,otuer
Tennora u pabota. MIPOLIECCOB. o Teopuu
BuyTtpennss YMeer BbIBOAUTH u
SHEprus u MepBOe HA4aJIo AKCIIEPUM
sHTaNbNuA. Yucio TEPMOJIMHAMHUKH, CHTY
CTeMeHel CBOOOIbI. paccUMTHIBATh naboparop
AnmabaTHBIN 1 TEIJIOTY, padoTy U HOU
TIOJIUTPOITHBIH BHYTPEHHIOIO paboThI
IIPOLIECCHI. SHEPTHI0 Ne2.17,
UJeabHOTO Tra3a Uisl | OTYeT 1O
BCEX M30IPOLIECCOB. | PELIECHUIO
Baaneer 3a4eTHBIX
TEPMOAMHAMMUYECKU | 3a]a4
M METOAOM JIJIst
pelIeHus 3a1a4 1no
MepBOMY Haualy
TEPMOANHAMHUKH.
OIIK- | 3naer oOmue KonTpons | Dx3aMeHalMOHHbIE
3; TTOJIOKEHUS Has BOTIPOCHI 27-28
[IK- KJIAaCCUYECKOU U pabora Mo
6,7 KBaHTOBOM TEOPHUH TEOpUH, TectupoBanue Ne3
TEIIOEMKOCTH; OTYeT 1O
Kitaccnueckas
(hopMyJbl 3aKOHOB U | TEOPUH U
TeopHus .
X QU3nIeCcKuii AKCIEPUM
TEII0EMKOCTH
CMBICII. EHTY
ra3oB U TBEPABIX
YMeer BbIBOIUTH nabopatop
Ten (Teopust o
3akoH [ronoxra- HOMU
HMrononra-Iltn).
IItn, hopmymny paboThI
OIIEMEHTEI . 3
o OWHIITEHA, 3aKOH No2 .4
KBaHTOBOU TeOopuu
Jlebas;
TEII0EMKOCTH
aHAJIM3UPOBATh
TBEPABIX TET
BBIBOJIBI U
(reopuz MOJIy4E€HHBIE
DiHIITENHA U o3 y;BTaTH
Teopus Jlebas). pesy '
Baaneer
MOJTy9eHHBIMH
HaBbIKaMU B
pelieHnn
(bU3MIeCKUX 3a7a49
Bropoe Hauano OIIK- | 3naer onpenenenust | Kontponp | Dx3ameHalmOHHBIE




TEPMOAMHAMHUKH. 3; BCEX Has BONPOCHI 29-33
Teopemsbl KapHo. [IK- TEPMOJIMHAMHYECKH | paboTa 1o
Teopembl 6,7 X IIPOLIECCOB; TEOpUH TectupoBanue Ne4
Knaysuyca. MaremaTudeckud u | NS,
OHTpomnus u ee (bu3NYEeCKHii CMBICIT | KOHTPOJIb
TEPMOJAMHAMUYECK teopem KapHo u Has
Wil CMBICT B Knaysuyca, pabora 1o
UJ1€aTbHOM TEPMOJIMHAMUYECKH | PELICHUIO
obparumMom 1 1 cTaTucTUUeCKui | 3amau Neo,
rporecce. CMBICJI SHTPOIIHH, OTYET 1O
Cratuctudeckuii 3aKOH BO3pacTaHMsl | TEOpUU U
CMBICJI BTOPOT'O SHTponuH, GopMyiy | SKCIIEpUM
Hauaja bonpnmana. EHTY
TEPMOIMHAMUKH, YmMmeer onpenensats | maboparop
dbopmyia K.IL.J[. BJCATbHBIX HOM
Bonbsimana. 00paTUMBIX paboThI

nporeccoB Kapno, No2.

Ortto, Inzens; us

teopeM Kiaysuyca

BBIBOJUTH

TEPMOANHAMUYECKH

1 CMBICJI SHTPOIIHH;

BBIBOJUTH (HOPMYITY

boabpnmana u

aHAJIN3UPOBATh

MIOJIy4YE€HHBIE

pe3yJIbTaTHI.

Baaneer

MOJTyYEHHBIMU

HaBBIKAMH B

peleHnn

TEOPETUYECKUX U

AKCIEPUMEHTAIBHBIX

3aja4.

OIIK- | 3naeT OCHOBHBIE Otyer 1O | DK3aMeHAIIMOHHBIC
3; MIPU3HAKH COCTOSIHUSA | pelieHuio | Bompockl 34-35

PeanbHbIe rassl. I1K- peaTBHOrO Ta3a; 3aYETHBIX
OkcnepuMeHTanbH | 6, 7 OTJINYUE 3azad, TectupoBanue Ned
bIE U JKCIEPUMEHTAIBHBIX | Y CTHBIN
TEOPETUYECKHE U30TEPM OT omnpoc 1o
M30TEPMBbI TEOPETHUECKHUX TEOpHHU.
peanbHBIX ra3oB. U30TEPM;
VYpaBHeHue Ban- ypaBHeHue Ban-nep-
nep-Baainbca. Baansca n
MeTtactabuinbHbIe (bu3nuecKuit CMbICT
COCTOSIHUSI. MOCTOSTHHBIX
Kputnueckoe ypaBHeHus BaH-nep-
COCTOSTHUE Baanbca; ocHOBHBIE
CUCTEMBI U €T0 XapaKTEPUCTUKH
rnapameTpsbl. METacTaOUIBHOTO U

KPUTHYECKOTO

COCTOSIHHUA




pealbHOro ras3a.
YmMmeer
AHAJIM3UPOBATH KaK
SKCIIEPUMEHTAIbHbIC
, TaK 1
TEOPETUYECKUE
HU30TE€PMBI;
BBIBOIUTH
YpaBHEHUE
COCTOSIHUS
peabHOrO ra3a u
ONPEACIISITh €ro
(bu3NYeCKUil CMBICIT;
Baaneer 3HannaMun
M HaBBIKAMH IS
peleHus
AKCIIEPUMEHTAIBHBIX
U TEOPETUUYECKUX
3aj1a4.

MonekyisapHbie

CHIJIBI B XKUAKOCTAX.

SIBnenus Ha
TpaHHIIE
KHUIKOCTH.
CmaunBaHUe U
HECMadHMBaHUE.
Kanmmsapaeie
sBIIeHUs, hopMyna
Jlammaca.

OIIK-
3;
[IK-
6,7

3HaeT oTianuMe
JIeHCTBHSA
MEKMOJIEKYIISIPHBIX
CHJI B3aMMOICHCTBUS
B Ta3ax, JXKUIKOCTIX
Y TBEPJIBIX TeJax;
MEXaHH3M
BO3HHUKHOBEHUS
MMOBEPXHOCTHOT'O
HaTSDKEHUS U
JIaBJICHHS IO/
H30THYTON
IMOBEPXHOCTHIO
KUJKOCTH; YCIIOBUS
CMayMBaHUS U
HECMaYMBaHUS;
KaluJUIIpHbIE
SBJICHUS U GOPMYITY
Jlamnaca.

YMeeT BEIBOJIUTH
MOBEPXHOCTHYIO
SHEPTHIO, TABJICHHE
10/, U30THYTOM
MTOBEPXHOCTHIO
KHIKOCTH,
(hopmymBl yCIOBHI
CMayHMBaHUS U
HECMaYMBaHUs,
¢bopmyny Jlamnaca;
aHaJIM3UPOBATH
MOJTyYEHHBIE
pEe3yJIbTaThI.
Baaaeer 3HaHUSIMHU

Otyer 1o
TEOpUU U
AKCIIEPUM
CHTY
nmabopartop
HOM
paloThI
Ne2.3,Ne2.
7

DK3aMeHalMOHHbIC
Bompockl 37-39

TectupoBanue Ned




, YMEHUSIMH,
HaBBIKAMH IS
peuieHus
SKCIEPUMEHTATbHBIX
Y TEOPETUUECKHUX
3ajadq.

OIIK- | 3naert nuarpammsl Otyer 1o | DK3aMEHAIIMOHHbBIE
3; COCTOSIHUSI U Teopud U | Bompocsl 31, 39
IIK- KPUTUYECKUE TOUKU | DKCIIEPUM
6,7 Ha Heu; EHTY KoHTtposnbHas pabota
oTpeeTICHUs naboparop
(ha30BbIX MEPEXO/IOB | HOM
MIEPBOTO U BTOPOro | paboThI
poJa; ypaBHEHUE No2.12,
da3oBbIE Kitaneiipona- YCTHBIN
paBHOBECHS U Knaysuyca u ero ompoc 1o
¢bazoBbie (bU3NYECKU CMBICIT. | TEOPHHU.
MEPEXOBI. YmMmeer
JuarpaMmsl aHaJIM3UPOBaTh
COCTOSIHUSI. JarpamMmbl
TpoitHas Touka. COCTOSIHUS U
da3oBbIe OTIpeAeNATh Ha HUX
10, | mepexozpl nepsoro (ha3oBBIE TIEPEXO/IBI;
1 BTOPOTO pojia. aHAJIM3UPOBATh
3aBUCUMOCTh 3aBUCUMOCTh
TEMIIEPATYPHI TEMIEPATYPHI
(hazoBoro (hazoBoro nepexoaa
nepexoza ot OT JJaBJICHHUS B
JaBJICHHUS. YpaBHEHHUH
YpaBHeHue Kianeiipona-
Kitaneiipona- Kiaysnyca.
Krnaysuyca. Baaneer
MOJIyYE€HHBIMU
3HaHUSIMU,
YMEHUSIMH,
HaBbIKaMU B
pelieHnn
9KCIIEPUMEHTAIIBHBIX
U TEOPETHUYECKUX
3a]1a4.
OIIK- | 3naer mITh VYcTHbBIN OK3aMeHaIMOHHEIE
TepMoMHaMIYCCK 3; GbyHKIMN ornpoc 1o | Bonpocsl 40
He WK [IK- COCTOSIHHUSL: TEOpUH,
6,7 T,P,V,S,U; uetbipe | otuer 1o | KonTponbsHas pabora
XapaKTepUCTHUECK
COOTHOILIEHUS pEIIEeHHUIO
ue QyHKIUH. ]
11. | Coortomenms MakcBeiia; 4eTbIpe | 3a4€THBIX
XapaKTepUCTHUUECKH | 3a/ad.
Makcgeiia. o
YpaBHeHust X ymKumii 1
'nG6ca- COOTBETCTBYIOIIUE
T'eapMmrosena. UM ypaBHCHUA
I'n66ca-

TI'enpMronmnia;




MepPBOE U BTOPOE
TdS-ypaBHEeHHS.
Ymeer noayyarsb
COOTHOILIEHUS
Maxkcsenna;
BBIBOJIUTH
ypaBHenus [ n66ca-
I'ensMronmia;
BBIBOJIUTH TIEPBOC U
BTOpoe TdS —
ypaBHeHHsT/
Baaneer
MOJIy9CHHBIMH
3HAHUSAMU,
YMCHHSIMH,
HaBbIKaMU JJIs
onpeeeHus
TEIIOEMKOCTEH B
0000111eHHOM
ypaBHEHUU
TEPMOIMHAMHUKHY;
JUISL BBIBOJIA
BHYTPEHHEHN
SHEPTUU PeaTbHOro
rasa, (¢, —c,)

%

CV
peanbHOro rasa, s
BBIUUCIICHUS
SHTPOIUH PEATbHOIO

rasa.

PEaJIBLHOIO rasa,

12.

Dddext Ixoymns-
TomcoHa.
TepmoanHaMuka
addekra [Ixoymns-
Tomcona. Kpusas
MHBEPCHUH
nuddepeHnraIbHO
ro apdexra
Jlxoyns-Tomcona.
NHterpanbubii
addext xoyns-
TomcoHa.

OIlIK-
3;
[IK-
6,7

3HaeT OCHOBHBIE
MOJIOKEHUS (PU3HKU
s dexra Hxoyns-
TomcoHa;
nuddepeHnmanTbHoe
ypaBHEHUE KPUBOI
WHBEPCUHU U €T0
XapaKTePUCTHKHY;
W303HTAJIBIINAHYIO
KpHUBYIO;
TeMIIepaTypy
WHBEPCHUH,
WHTETPATBHYIO
KPUBYIO UHBEPCHH.
Ymeer nonydnTs U
MPOaHATH3UPOBATH
HU303HTAJIBITUINHBII
MPOIIECC; BBIBOJIUTD
nuddepeHnmanbHoe
ypaBHEHUE KPUBOU

Otuer 1O
PELIEHUIO
3a4EeTHBIX
3ajad,
YCTHBIN
ompoc 110
TEOPUH

DK3aMeHaIMOHHBIE
BONpPOCHI 36

KonTponbnas pabora




WHBEPCHH,
aHAJIM3UPOBATh
KPUBYIO UHBEPCHH;
BBIBOJIUTH
TeMIiepaTypy
nHBepcuu B 3P dekre
Jxoynsa-Tomcona.
Buaageer 3HaHUAMY,
YMCHHUSIMH,
HaBbIKaMU JJIs
pelnieHus
AKCIIEPUMEHTAIBHBIX
Y TEOPETHYECKUX
3ajad.




IIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMIA

Koa u Jransl popMUPOBAHHS Kpurepun IToxa3zaTenu
(opMyaHpoB | KOMIETEeHLHH
Ka
KOMIIeTeHIIMH
OIIK-3 OCHOBBI MOJIEKYJISIPHO- | 3HAHHE OCHOB Crioco6HOCTB
CIIOCOOHOCTD KUHETHYECKOH TEOPHH | MOJIEKYJISIPHO- chopmynupoBaT
HCIIONIE30BAT BEIIECTBA U KHHETHYECKON b OCHOBHBIE
b Ga30BEIE UEATBHOTO I'a3a KaK TEOPHH BEILECTBA M | MOJIOKCHUS
TeopeTHUCCK npocTelel Moenu WJIea/IbHOTO rasa MOJIEKYIIAPHO-
BEIIECTBA, KaK MpocTeneit KUHETUYIECKOM
W€ 3HAHUS .
CTaTUCTUYECKUHU U MOJIEJIN BELIECTBA, | TEOPUH
(ynnamenta JUHAMUYECKU I CTaTUCTUYECKUH U | BEIECTBA U
JIBHBIX METOIbI, TIPUHIHIIEI TUHAMHYECKHUI WIeaTBbHOTO Ta3a
pasziesios TEPMOJIUHAMUKY, BUJB | METOJIBI, Kak mpocTeuteit
oOmei n COCTOSIHHI TIPUHLHATIBL MOJeIu
TEOPETUYECK TEPMOTUHAMUYECKUX TEPMOJTUHAMUKH, BEILIECTBA,
ol pu3HKHU cucreM, (hazoBble BH/IbI COCTOSIHUI CTaTUCTUYECKUI
IS peleHus | 3HaeT cocTosHUs U (a3oBble | TEPMOAVMHAMHYECK | U AWHAMUYECKUN
npoeccrona (TIOporoBHI | TIEPEXOpbI, UX CHCTEM, METO/IBI,
JIBHBIX 32724 i ypOBEHb) | COOTHOUICHUS (dazoBble IIPUHLIUIIBI
MakcBesia 1 QyHKIHU | COCTOSIHUS U TEPMOIUHAMUKH,
I'm66ca-I'enpmronena. | ¢azoBbie BUJIBI COCTOSTHHH
HepEXO0/Ibl, TEPMOJTUHAMUYC
COOTHOLLCHHUS CKUX CHCTEM,
MakcBernia u (azoBble
¢ynkunu ['ub6ca- | cocrosHus u
I'enpmrombia. (dazoBble
Hepexobl,
COOTHOILICHHS
Makcsemia u
hyHKIIH
I'ub6ca-

I'enpmromnsia.




[MpumensTs yYMEHHE Ha OCHOBE | CIIOCOOHOCTH
CTaTHCTUYIECKUH U (hmznueckux pemunTh 3339y,
TEPMOTUHAMUYECKU I 3aKOHOB PelIaTh BOCITOJIb30BABILH
METOABI K PEILICHHIO 3aJauu; yMCHUE Cb OCHOBHBIMHU
(GhyHIaMEHTATBHBIX HCIIONH30BaTh (hU3UIeCKUMHU
3a/1a4 MOJIEKYJISIPHOM METOJIbl ¥ IPUEMBI | 3aKOHAMHU;
(U3UKHU: BEIBOJUTD MIPOBEICHUS CIOCOOHOCTD
OCHOBHOE ypaBHEHHE ¢uznveckoro POBECTU
MKT, ocHoBHOE SKCIIEpPUMEHTa U hu3mIecKuit
YpaBHEHUE COCTOSIHUSL | CLIOCOOBI 9KCIEPUMEHT H
W/IeaNbHOTO Ta3a, 00paboTKn OCYILIECTBUTh
pacrpenencHue 9KCIIEPUMEHTANBHEI | 00paboTKy
Makcaemna, X IJaHHBIX; YMEHHE | OKCIIEPIMEHTANb
Bonbimana, MIPUMEHSITh HBIX JIaHHBIX;
MakxkcBema- JIOTUYECKHE Hay4JHO
Bonprmana, popmyy TIPHEMBI 000CHOBHIBATh
OWHIITeHHA- MBIIUICHUSA - [IPUHAMAcMBbIE
CMOITyXOBCKOTO, aHaliN3 ¥ CUHTE3 METO/IBI
ymeer 3aKOHBI TIPOIIECCOB IIPH PEIIeHUN pernreHus
(npoBuHy nepeHoca B ra3ax u 3ajad, npodeccuoHallb
o KUAKOCTAX; paCCYUTATh | HAYYHO HbIX 3aaa4
TLIH) paboTy uaeanpHOU 000CHOBBIBATH
TEIJIOBOM MaIITNHEI, MIPUHUMAaEMBbIe
IMMOJIy4YUTh YpaBHCHUA MCETOJbI PCIICHUA
BCEX M30ITPOIIECCOB U poecCuOHAThHBI
MOJTUTPOTTHBIX X 33/1a4
MPOIIECCOB, HA OCHOBE
teopem Kaysuyca
(hopMyITUpOBaTH BTOPOE
SEREN ()
TEPMOAMHAMUKU 1
3aKOH BO3pacTaHUs
SHTPOTIHH, BBIBOJUTH
¢dopmyny Bosbimana,
ypaBHeHue BaH-znep-
Baanwca mist peanbHBIX
ra3oB, a¢ ekt Jxoys-
TomcoHa, ypaBHEHHE
Knaneiipona-
Knaysuyca.
3HaHUSAMU, YMCHUSIMH, | BJIaJICHHC CITOCOOHOCTH
HaBbIKaMH1 YPOBHSA HaBBIKAMH BBI60pa IIPOU3BECTHU
MOJIEKYJISIPHOH (PM3UKH | ONTUMAaJILHOTO BBIOOD
JJ1d pECIICHUA IyTHU PpECUICHUA OIITUMAJIBHOT'O
¢du3nyUecKux 3a/1a4 Kak | 3aj1a4 U IPUEMOB criocoba
TEOPETUYECKUX, TaK U MIPOBEICHUS peleHus 3aad,
9KCIEPUMEHTAIBHBIX. ¢uznveckoro CIOCOOHOCTH
BJIaJieeT 9KCTIEpUMEHTA U UCTIOJIb30BaHHUS
(BBICOKMIT) croco0oB BBIYHCIIUTEIbHBI
00paboTKu X MIPOrpamMM Npu
IKCIIEPUMEHTANBHBI | 00paboTKH
X JAHHBIX C OKCIICPpUMCHTAJIb
HCHOJIb30BaHHEM HBIX JaHHBIX TPU
BBIYHCIUTENBHBIX | MPOBEACHUH
[IPOrpaMM; (hU3HUECKOro

OKCIICPUMCHTA,




ITK-6
CIOCOOHOCTh
10 IPUMCHSITh
HA MPaKTHKE
npodeccuoHa
JIbHBIC
3HAHUS U
YMEHWUS,
MOJTy9EeHHBIC
npu
OCBOCHUU
PO UIBHBIX
(buznuecKux
JTMCIUTUIAH

OCHOBHBIE METOJIBI U
MIPUEMBI TIPOBEICHUS

VYMeeT Ha OCHOBE
3HaHUH yCcTpoKcTBa

CrocobeH
IIOTOTOBUTHCA K

¢uzngecKoro 1 IPUHLIUTIOB IPOBENICHUIO
9KCTIEPUMEHTA, U JeHCTBUS yueOHOTrOo
3JIEMEHTapHBIE ¢uznueckux JKCIEPUMEHTA U
c1Iroco0bI 00pPabOTKH TIPHOOPOB U BBITIOJTHUTH €TI0 C
9KCTIEPUMEHTAIILHBIX JJIEMEHTOB, 3HAHUH | cOOIIONEeHIEM
JAHHBIX; MIPUEMOB METOAUKU
sHaCT YCTPOMCTBO U § MPOBEJICHUS
MPUHIMIIEL ACHCTBHS JKCIEpUMEHTA
(TIoporoBbI
i ypoBeHD) ¢duzngecKkux ‘11p1/160p013 IIPOBECTH
U 3JIEMEHTOB; 9KCHEPUMEHT
HauOoJiee BaXKHbIE U
¢byHaaMeHTaIbHbIC
JOCTHKCHHUS
(hU3UYIECKON HAYKH,
CBsI3b (PU3UKH C
TEXHHUKOM,
MIPOU3BOJCTBOM,
JPYTUMH HAyKaMHu
dopMynupoBaTh HeIb | YMeeT Criocoben
MPaKTHYECKOH paboThl, | popmymnupoBath aHAIIM3UPOBATH
yMeer COCTABIIATH OTHET 110 LIeJIb IPAKTHYECKOR | XO0[
(npoBuHy MpoJIeIaHHON padoTe, paboThI, OKCIIEPHMEHTATID
ThriA) aHATU3UPOBATH X0 COCTaBIIATE OTHET HOU paboTHI 1
paloThI U enaTh I10 NIPOJEITaHHON JenaTh
COOTBETCTBYIOIINE pabote COOTBETCTBYIOIIL
BBIBOJIBI. 1€ BBIBOJIBI
MeTtoaukoi u YMeet Crocoben
METOA0JIOTHEH I0JIb30BATHCS POBECTH
MIPOBEICHUSI METONIECKUMHU IKCIIEPUMEHT
IKCTIEPUMEHTA C yKa3aHHUSIMH, BIIaJIest
BJIaJ€eT MOMOIIBIO yu4eOHUKaMH U METOANKOH 1
(BBICOKHIT) | METOAMYECKUX pecypcamu METO0JI0TUEN
YKa3aHUH, JIEKLWH, UHTEpPHETA IIpU IIPOBEICHHUSL
y4eOHUKOB U PECYPCOB | MOATOTOBKE K JKCHEPUMEHTA

HWHTCPHCTA.

[IPOBE/ICHUIO
JKCIIEpUMEHTa




IK-7
CIOCOOHOCTh
OJIb30BATHCS
COBPEMECHHBI
MU METOJIaMHU
00paboTKH,
aHalm3a u
CHHTE32
(busnueckoi
nHpopmaruu
B U30paHHON
o0nactu
(buznuecKux
UCCIIEIOBAaHH
i

3HaeT
(ToporoBbt
1 ypPOBEHB)

OCHOBBI MOJICKYJISIPHO-
KUHETUYECKOW Teopuun
BEI[ECTBA U
UJICANBHOIO ra3a Kak
npocTenied MoJaeIn
BEIIIeCTBA,
CTaTUCTUYECKUU U
AUHAMUYCCKUI
METO/IBI, TPUHITUTIBI
TEPMOJAUHAMUKH, BUIBI
COCTOSIHUI
TePMOIMHAMUYIECKUX
cucreM, Ga3oBbIe
COCTOSIHUS U (ha30BbIC
TIEPEXOIBI,
COOTHOIIIEHUS
MakcBesuia 1 GyHKIUU
I'u66ca-I'enpmronpia.

3HaHUEe OCHOB
MOJIEKYJISIPHO-
KHUHETHUYECKOU

TCOpHHU BCUICCTBA U

HIeabHOTO Ta3a
Kak npocTenien

MOJIEJIN BEIIEeCTBA,
CTaTUCTUYECKHUU U

IUHAMUYECKUH
METOJIBI,
TIPUHIIATIBI
TEPMOTMHAMHUKH,
BUJIBI COCTOSTHHI

TCPMOINMHAMUYECCK

WX CHCTEM,
(hazoBbIe
COCTOsSIHHUA U
(hazoBbIe
IIepPeX0Ibl,
COOTHOIICHHUSI
Makcgemia u
(hyrakun ['u66ca-
I'enbmromnbua.

CnocoOHOCTE
chopMynupoBaT
b OCHOBHEIC
ITOJIOKCHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUU
BEIISCTBA U
HICaTFHOTO Ta3a
KaK IIpoCTenIIei
MOJIEIIH
BEIIIECTBA,
CTAaTHCTHYECCKUH
U TUHAMHUYSCKUM
METOJIBI,
TIPUHLUIIBL
TEPMOIMHAMUKH,
BUJBI COCTOSIHUN
TEPMOJIUHAMUYE
CKHX CHCTEM,
(hazoBbIe
COCTOSIHUS U
(hazoBbIe
MepPEeXoIbl,
COOTHOIICHUS
MakcBemna u
(hyHKIUH
I'u66ca-
T'eneMromsiia.




[MpumensTs yYMEHHUE Ha OCHOBE | CIIOCOOHOCTh
CTaTHCTUYIECKUH U (hmznueckux pemunTh 33139y,
TEPMOTUHAMUYECKU I 3aKOHOB PelIaTh BOCITOJIb30BABIIH
METOABI K PELICHHIO 3aJauu; yMCHUE Cb OCHOBHBIMHU
(GhyHIaMEHTATBHBIX HCIIONH30BaTh (hU3UIeCKUMHU
3a/1a4 MOJIEKYJISIPHOM METOJIbl ¥ IPUEMBI | 3aKOHAMHU;
(U3UKHU: BEIBOJUTD MPOBEICHUS CIOCOOHOCTD
OCHOBHOE ypaBHEHHE ¢uznveckoro POBECTU
MKT, ocHOoBHOE SKCIIEpPUMEHTa U hu3mIecKuit
YpaBHEHUE COCTOSIHUSL | CLIOCOOBI 9KCIEPUMEHT H
W/IeaNbHOTO Ta3a, 00paboTKn OCYILIECTBUTh
pacrpenencHue 9KCIIEPUMEHTANBHEI | 00paboTKy
Makcaemna, X IaHHBIX; YMEHHE | OKCIIEPUMEHTANb
Bonbimana, MIPUMEHSITh HBIX JIaHHBIX;
MakxkcBema- JIOTUYECKHE Hay4JHO
Bonprmana, popmyy TIPHEMBI 000CHOBHIBATh
OWHIITeHHA- MBIIUICHUSA - [IPUHAMAECMBbIE
CMOITyXOBCKOTO, aHaliN3 ¥ CUHTE3 METO/IBI
ymeer 3aKOHBI TIPOIIECCOB IIPH PEIIeHUN pernreHus
(npoBuHy nepeHoca B ra3ax u 3a1a4; npodeccuoHallb
o KUAKOCTAX; paCCYUTATh | HAYYHO HbIX 3aaa4
TLIH) paboTy uaeanpHOU 000CHOBBIBATH
TEIIOBOM MaITiHEI, MIPUHUMAaEMBbIe
IMMOJIy4YUTh YpaBHCHUA MCETOJbI PCIICHUA
BCEX M30IPOIIECCOB U poecCuOHAThHBI
MTOJTUTPOTTHBIX X 33/1a4
MPOIIECCOB, HA OCHOBE
teopem Kaysuyca
(hopMyITUpOBaTH BTOPOE
SEREN ()
TEPMOAMHAMUKU 1
3aKOH BO3pacTaHUs
SHTPOTIHH, BBIBOJUTH
¢dopmyny Bosbimana,
ypaBHeHue BaH-znep-
Baanwca mist peanbHBIX
ra3os, a¢ ekt Jxoyis-
TomcoHa, ypaBHEHHE
Knaneiipona-
Knaysuyca.
3HaHUSAMU, YMCHUSIMH, | BJIaJICHHC CITOCOOHOCTH
HaBbIKaMH YPOBHSA HaBBIKAMH BBI60pa IIPOU3BECTHU
MOJIEKYJISIPHOH (PM3UKH | ONTUMAaJILHOTO BBIOOD
JJ1d pECIICHUA IyTHU PpECUICHUA OIITUMAJIBHOT'O
¢du3nyUecKux 3a/1a4 Kak | 3a/1a4 U IPUEMOB criocoba
TEOPETUYECKUX, TaK U MIPOBEICHUS peleHus 3aad,
9KCIEPUMEHTAIBHBIX. ¢uznveckoro CIOCOOHOCTH
BJIaJieeT 9KCTIEpUMEHTA U UCTIOJIb30BaHUS
(BBICOKMIT) croco0oB BBIYHCIIUTEIbHBI
00paboTKu X MIPOrpamMMm Hpu
IKCIIEPUMEHTANBHBI | 00paboTKH
X JAHHBIX C OKCIICPpUMCHTAJIb
HCTOJIb30BaHHEM HBIX JaHHBIX TPU
BBIYHCIUTENBHBIX | MPOBEACHUH
[IPOrpaMM; (hU3HUECKOro

OKCIICPUMCHTA,




MeTOIlI/I‘IeCKI/Ie PERKOMEHIANUNA, ONIPECACIAIOIINE MMPOUHCAYPHLI OICHUBAHUSA

Pe3yJabTaTOB OCBOCHHUA TUCHUIIJIMHDBI

3anonnsercsa B cooTBeTcTBUU C [lonoxeHnem o ¢poHIaX OIEHOYHBIX CPEICTB
o0pa3oBaTeIbHBIX MTPOTPAMM BBICIIETO 00pa30BaHUs — MPOrpaMM OaKaiaBpuara,
crienuanTeTa, MarucTparypsl JABDY, yTBEpKAECHHBIM IPUKA30M PEKTOPA OT

12.05.2015 Ne12-13-850.

OueHouyHbIe CpeCTBA Il MPOMEKYTOUYHOM aTTecTAlNu

Bonpochl kK 3k3aMeHAlIMOHHBIM OHMJIeTaM.

1.

2.

MosneKynspHO-KMHETUYECKAs] TEOPUs BELIECTBA. XapaKTEPUCTUKHU MOJIEKYJ
Y KOJIMYECTBA BEILIECTBA U CBSI3U MEXYy HUMM.

[Toctostnuble ABoranpo u Jlommuara. TermoBoe ABHKEHHUE MOJEKYIL.
[TorennuanbHas KpUBask MEKMOJIEKYJISIPHOTO B3aUMOIC€CTBUSL.

ArperatHble COCTOSHMS BEIIECTBA M HMX Npu3HaAKU. CTAaTUCTUYECKUN U
TEPMOJUHAMUYECKUM METOJIb B MOJIEKYJISIPHOM (hU3UKE.

OMIUPUYECKHE Ta30BbIE 3aKOHBI, PAaCIIMpPEHNE TBEpPABIX Ten. VmeanbHbIn
ra3. MoneKkyJIsIpHO-KMHETHYECKAS] TEOPHSI UICAIBHOTO Ta3a.

JlaBieHue uaeanbHOro rasa. BeIBOJ OCHOBHOIO ypaBHEHUS MOJIEKYJISPHO-
KUHETHUYECKOW TEOPUU UIACAIIBHOTO rasa.

Temneparypa u ee pusnyeckuii (CTAaTUCTUUYECKUI) CMBICT B MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. TemiooOMeH U TepMOJAMHAMHYECKOE PaBHOBECHE,
TEPMOMETPUUYECKOE  CBOMCTBO M TEPMOMETPUYECKas  BEJIIMYMHA.
TepMoanHaMuuecKas IKaJIa TEMIEPaTyp.

BriBon ypaBHEHHS COCTOSIHHS MIECAIBHOTO ra3a HA OCHOBE MOJIEKYJISIPHO-
KuHeTu4yeckoi Teopuu. WM3omporecchl. M3orepmuueckuit kodphuuineHT
C)KMMAEMOCTH, TeMIIepaTypHble KO3(PPULIHUEHTH 00BEMHOIO PACIIUPEHUS U
JTABJICHHUS.

Cxopoct MoOJeKyn raza. M3MmepeHue CKOpPOCTeM MoOJeKysl ras3a (OmbIT
[ItepHa, METOI MOJICKYJISAPHBIX MTYYKOB).

DJIeMEHThl TEOPUM BEPOSITHOCTH: CJIydalHbIe COOBITHUSI U CiIy4alHbIE
BEJIMYMHBI, YacTOTa M BEPOSITHOCTb, JUCKPETHOE U HEMNPEPBIBHOE
pacmpeneneHue  BEPOSITHOCTH,  IUIOTHOCTb ~ BEPOATHOCTH,  YCIOBHUE
HOPMHUPOBKH, TEOPEMBI CIIOKEHUS W YMHOXXCHUS, CpPEIHUE 3HAUYCHUS
CIIy9ailHBIX BEJTUYHH, (PIIyKTyaIuu.

10.Pacnipenenenne MaxkcBemna. BeiBon QyHKIMu pacupeneaeHuss MOJIEKYII 10

npoekuusaM ckopoctedd. ['paduk QyHKIMM pacmpeneneHus MOJEKYT IO
IIPOEKLUAM CKOPOCTEM.

11.Pacnpenenenne MakcBemia. BeiBon QpyHKIIMM pacnpeneiaeHuss MOJIEKYJ 1o

aOCOJIIOTHBIM  3HAYEeHMSIM CKopocTeil. ['eoMeTpuyeckoe HCTOIKOBAaHUE
MOJIy4YeHHOU (PYHKIUU.

12.Pacnipenenenne MakcBesuia B MPUBEACHHOM BHJI€. XapaKTePHbIE CKOPOCTH

MOJICKY]I B pacHpcaciICHUun Makcaeia: HaHBepOHTHCﬁmaﬂ CKOpPOCTB,



CpEeIHSAsI W CpEeNHsAs KBaJpaTUYHAs CKOPOCTH, CPEIHSAS CKOPOCTh IIO
INPOEKIUHU, CpEIHEE 3HAYECHHE MOJYJsA MPOEKUUU CKOPOCTH, CpEeaHss
OTHOCHUTEJIbHAsI CKOPOCTh. CBA3b MEXK]y XapaKTEPHBIMU CKOPOCTSAMM.

13.3axon Ilackams m BeIBOm Oapomerpudeckoit dopmynsl. PacnpeneneHue
bonbiMana u 3akoH bonbiiMaHa (BBIBO).

14.Pacnpenenenre MakcBeisia O KUHETHYECKUM JHEprusiM. CBs3b MEXKIY
pacnpenenenuamu MakcBemia U boneiimana. Pacnipenenenue Makcsenna-
bonsimana. Pacnpenenenne bonbiMana Juisi  AMCKPETHOTO  CHEKTpa
3HAUYEHUM SHEPTUH.

15.bpoyHoBckoe  aBmkeHue. Pacuer cpegHero - KBajgpara  CMEHICHUS
OpOyHOBCKO#1 yacTUIIbI (BBIBOA (hopMyJibl CMOTYXOBCKOTO-DHWHINITEHHA).

16.OneMeHTbl  MOJEKYISIPHO-KMHETHYECKOM  TEOPUM  HEPaBHOBECHBIX
IIPOLIECCOB: PABHOBECHOE M HEPABHOBECHOE COCTOSIHMS, IIPOLIECCHI
penakcalyy 1 MpoLecchl NEPEeHoca.

17.9¢dextuBHblii quameTp U 3Q(HEKTUBHOE CEUEHUE MOJIEKYJ rasa. BwiBoj
CpelHEl JIMHBI CBOOOJHOTO MpodOera M pacnpelesieHue CBOOOIAHBIX
pOOEroB YacTHL.

18.IToTeHnmanpHass  KpuBas  MEKMOJICKYJISSPHOTO  B3aWMOJICHCTBHS U
3aBUCUMOCTh 3()(PEKTUBHOrO AMAMETPA M CpPeAHEH JIMHBI CBOOOJHOIrO
npobera MOJIEKYJ OT TeMIIEpaTyphbl U JABJICHUSI 1JI Ta30B U KUIKOCTEH.

19.00mas Teopus mpoleccoB nepeHoca B razax. Juddys3us u camoauddysus.
Koadpdbunment nudy3uu u ero 3aBUCUMOCTD OT TEMIIEPATyPhl U JIABJICHHUS.

20.00mas Teopusi TPOLIECCOB MEpeHoca B razax. Bs3KOCTh WM BHYTPEHHEE
tpenue. KoadduimeHnt BsI3kocTH M €ro 3aBUCUMOCTH OT TEMIIEpaTyphl U
JTABIICHUS.

21.00miasi Teopuss TPOIIECCOB TEepeHoca B raszax. [ermIionpoBOJHOCTD.
KoaddunmeHT TemnonpoBogHOCTH U €r0 3aBUCUMOCTh OT TeMIepaTypbl U
JTABJICHUS.

22 .HyneBoe Hauajio TEPMOAMHAMUKH. TEpPMOJMHAMHYECKHE MPOIECCHI:
paBHOBECHbIE WJIM KBa3UCTaTHYECKHE, oOOpaTUMble U HEOOpaTUMEIE,
KPYTOBBIE WIIH IUKIHYECKHE.

23.1lepBoe Havasio TepMOAMHAMUKH. BHYTpeHHsIs sHEpTUsl, paboTa U TemioTa.
[TpuHIMT 5KBHBAJICHTHOCTH TEIUIOTHI M paOOTHI.

24. TennoeMKOCTh Tena, yaeabHasi U MOJSpHAs TEIJIOEMKOCTH. TermioeMKoCTh
rasa Mpu MOCTOSTHHOM 00bheMe U TTOCTOSTHHOM JIaBJICHUU. DHTAbINA. YncIio
crenieHeit cBo0o 61, BriBoa ypaBHeHUs PobepTa-Maiiepa.

25.Annabatuelii  mpouecc. BeiBog ypaBHenust Ilyaccona. Pabota mpu
aauabaTHOM IIporiecce.

26.ITomuTponHsIil mporiecc. BeiBox ypaBHEHUS TOJUTPOIIBI ¥ €T0 aHAIH3.

27.Knaccuueckass Teopusl TEIUIOEMKOCTH Ta30B M TBEPABIX TeJl. 3aKoH
Hromonra-IItu. HemocraTtku KiacCuuecKor TEOPUU TEINIOEMKOCTH.

28.05eMeHTbhl KBAaHTOBOM TEOpUM TEIUIOEMKOCTH TBEPAbIX Teil. Teopus u
dbopmyna DinmTelina. Teopust u 3akoH Jlebas. Temneparypa [lebas u ee
(bu3nYecKuii CMbICI.



29.Btopoe Hauanmo tepMmoauHamMuku. OOpaTuMble U HEOOPATUMBIE MPOIECCHI.
@opMyIMPOBKU BTOPOro Havana tepmoanHamuku Kitaysmyca, KenbBuHa u
[Inanka. KIIJI TenaoBoi U X0I0UILHON MaIlIMHBI.

30.Uneanbubiii oOpatumMbiii  (kBazucTatuueckuit) mpouecc. Llukn Kapho.
Brison padotst u KITJI nukia Kapho.

31.Teopema Kray3uyca o0 TpPUBEIECHHON TEIUIOTe. OHTPONUS MW €€
TEPMOJMHAMHYECKUN CMBICIT B U/I€aIbHOM 00paTUMOM ITPOIIECCe.

32.MareMaTuyeckoe OMHCaHUE KBA3UCTATUUYECKUX H3OMPOIECCOB HAa OCHOBE
BTOPOI0 Hayajga TePMOAUHAMUKHU. T-S quarpaMmel.

33.CTaTUCTUYECKUN CMBICII BTOPOTO Hayaja TEpPMOJUMHAMUKH. BbiBox
dbopmynbsl bonbiimMana st 3HTpoOnUU. 3aKOH BO3pACTaHUS DHTPOMUU
Knay3uyca. DHTponus He0OpaTUMBIX IIPOLIECCOB.

34.Peanbhblie ra3pl. YpaBHeHue Ban-nep-Baansca. Pacuer momnpaBok Ha oO0beM
Y JTaBJIICHUE PEANBbHOTO raza. @U3N4eCKni CMBICI IOCTOSHHBIX B YPaBHEHUN
Ban-nep-Baansca.

35.Teopetnueckue U30TEPMBI peasibHOTO Ta3a Ban-nep-Baansca. Kputnaeckoe
COCTOSIHUE BEILECTBA M KPUTUYECKHE IMapaMeTpbl COCTOSIHUS BEIIECTBA.
OmnanecneHnusa. 3aKOH COOTBETCTBEHHBIX COCTOSHUIA.

36.9¢pdexr JIxoymsa-Tomcona. BHyTpeHHsiT »HEprusi peajsbHOTO Tasa.
Tepmonunamuka 3¢ ¢ekra Jxoynsa-Tomcona. Pacuer nuddepenunanbHoro
s dexra Jxoynsa-Tomcona. Uuterpanbubiit addext Jxoymnsa-Tomcona.

37.51BneHue KpPUBU3HBI MOBEPXHOCTH KUIKOCTU. [lOBEepXHOCTHAsI SHEPrusi u
NOBEPXHOCTHOE HATSKEHME. JlaBieHue no M30rHyTON MOBEPXHOCTBIO.

38.CmaunBanue u HecMaunBanue. Kamusipasie sisienus. @opmysa Jlammaca.

39.®a3oBbie paBHOBecHs U (ha30BbIC MEPEXObl. 3aBUCUMOCTh TEMIIEPATYpPhI
dazoBoro mepexoma oT AamieHus. YpaBHeHue Krnaneipona-Kiaysuyca.
Juarpammbl (ha30BbIX COCTOSIHUNA. TpoliHas ToYKa.

40.Xapakrepuctnueckne ¢yuaknuu. CooTHOmeHUs MakcBenaa. Y paBHEHUS
I'n66ca-I'enemromeiia. [Tepoe u BTopoe TdS.

Oopa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUMCKOM ®EJEPALIUNA
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKACHHE
BBICIIETO ITPO(ECCHOHANTBEHOT0 00pa3oBaHUs

«/laibHeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTED)
[ITkomaecTeCTBEHHBIX HAyK
OOIT _03.03.02-duszuka
Juctumumaa ~MounekyisipHas (pu3HuKa
®opma o0ydeHns1 _odvHas
Cemectp 2 2015 -2016_ yuebGHoro roaa

Peanusyromias kadeapa Obmielt pusnkn
JK3aMeHAMOHHBIN Outer Ne 1

1. MonekynsipHO-KUHETUYECKass TEOpHsl  BEIIeCTBA.  XapaKTEPHUCTHKHU
MOJIEKYJI U KOJIMYECTBA BEILIECTBA U CBA3U MEXKAY HUMMU.



2. OOuras Teopus MpoILIECCOB MepeHoca B razax. TenjaonpoBoIHOCTb.
Koad¢uimeHT TenaonpoBoJHOCTH U €T0 3aBUCUMOCTD OT TEMIIEPATYPhI

1 JaBJICHHA.
3aBenyroniii kadeapoi Kopouentes B.B.

Kpurepuu BbIcTaB/IeHUS OLCHKH HA JK3aMeHe 10 TUCHHUILIHHE
«MouiekyasipHas pusuka»

Baanasl OuneHka 3K3aMeHAa TpedoBanus Kk chOpMHUPOBAHHBIM
KOMIETeHIHIM
86-100 «OMAUUHON OreHKa «OTJIMYHO» BBICTABIIACTCS CTYACHTY,

€CIIM OH IIYOOKO U IPOYHO YCBOMJI OCHOBHOE
COJIepKaHNE TUCIUILTNHBI, BIIICET TEXHUKON
BBIBOJIa (U3HUECKUX POpMYJI, 00JIaTaeT
YCTOMYUBBIMU HaBBIKAMU PEIICHUS (PU3HUUECKUX
3aaa4, yMECT NPUMCHATL €CTCCTBCHHOHAYYHBIC
3aKOHBI JIJIsl pelIeHuUs MPodecCHOHAIBHBIX 3a/1a4.

75-85 «XOPOULOY O1neHKa «XOpoI10» BbICTABISAETCS CTYACHTY,
€CIIM OH TBEPJO 3HAET MaTepHall, BlajeeT
KYJIbTYpOH YCTHOM ¥ IMCBMEHHOM PEYH, UMEET
HE3HAUUTENIbHbIC 3aMeUYaHusl 110 CYLLECTBY
U3JI0’KEHUS MaTepualla Wil pelIeHuIo 3a1a4
(HenosHbIN BBIBOA (hOPMYJIBI M 3aMEYaHUs 110
pelIeHUIO0 3a1a4).

61-74 «V00B71eMBOPUMENLHOY OneHka «yI0BIETBOPUTEIIBHO» BBICTABIIAETCS
CTYZICHTY, €CITH OH 00J1a/1aeT 3HAHUSIMH OCHOBHOTO
MarepHaia, Ho IPU ITOM He BJIaJeeT TEXHUKOM
BBIBOJIA pu3HUecKuX GpopMyil, HEe 001aTaeT
YCTOMYMBBIMU HaBBIKAMU pEIIEHUS PU3NUECKUX
3a7ad.

Menee 61 | «neyooeremeopumenvroy OneHka «HeyI0BIETBOPUTEILHO
BBICTABIISIETCS CTYJEHTY, KOTOPBIN HE OCBOMII
xomnereriuo (OITK-1): He 3HAET 3HAYUTENLHOM
YacTH NMPOrpaMMHOI0 MaTepuaia 1no Gu3uke,
JIOITYCKAET CYIIECTBEHHbBIE OIINOKY MPH pEIIeHUH
3aja4, He 00J1a/1aeT HaBbIKAMH PUMEHSTh
€CTECTBEHHOHAYYHbIE 3aKOHBI JUIsl PEIICHUS
po)eCCHOHATBHBIX 3a]1aY.

OueHo4YHbIe CPeICTBA TeKYIIeil aTTecTallnu

TecTtupoBanue Ne2
Tema «Pacnpenenenuss Makcsesuia u boabumana. O01masi Teopusi npoueccos
NepeHoca»

Vrkasanue: maxcumanvrnoe uucio 6ann0s8 3a Kaxcowli eapuanm mecmos 355
oannoe; yucio oannoe Ha zauem = 30.
Bapuanr 1
TeopeTndecknii BOIpoc:



Pacnpeneneane MaxkcBema. BbeiBom (yHKIIMU pacmpeneneHus] MOJEKYT IO
aOCOIOTHBIM 3HAaUCHUAM cKopocTed. ['paduk GyHKIMEM pacrpeneaeHus] MOJICKYJI
110 a0COJTIOTHBIM 3HAYEHUSAM CKOPOCTeH 1 ero aHanus. (20 6ajioB)

TecToBbIE BOIPOCHI:

1. C nomompblo pacmpeneneHue MakcBemia  paccuuTalTe  CpPEaHIO0
OTHOCHUTENFHYIO CKOPOCTh TEIJIOBOTO JABMKEHUSI MOJIEKYJI UCAIbHOTO rasa
¥ CPaBHHTE €€ CO CPEIHEH CKOPOCThIO. (5 6ayioB)

2. Uto B MOJIEKYJISIpHOM (PU3MKE HA3BIBAECTCS CTOJIKHOBEHUEM MoJiekyn? Jlaiite
onpeneneHne dPhekTUBHOMY guaMeTpy H 3P (OEKTUBHOMY CEUCHHIO
MOJIEKyI. (5 6anoB)

3. Ha 4em ocHOBaH BbIBOA 00I1I€r0 YpaBHEHHs TpoiieccoB nepenoca? (5
0aJsioB)

4. Kakwue nporeccsl B MOJEKYJISIpHON (DU3UKE HAa3bIBAIOTCSA
penakcanmoHHbIMu? Bpems penakcanuu u ero onpezaeneHue. (56anos)

5. Chopmynupyiite pusnueckuil cMbIci 3akoHa bonbimana. (5 6amoB)

Bapuant 2
TeopeTndecknii BOIpoc:
bapomerpuueckass ¢opmyna (BeiBoa). Pacnpenenenune bosbliMana W 3aKkoH
boneumana. Pacnipenenenne Maxkcpemia-bonbimana. (20 6amoB)

TecToBbIE BOIIPOCHI:

1. C nomomplo pacnpeneneHuss MakcBemuia — paccUMTaiTe  CPeAHION
KBaJIpaTUUHYIO CKOPOCTh TEIJIOBOTO JBHMXEHHS MOJIEKYJ WJCAIbHOTO Tasa.
(5 6anoB)

2. Uro B MONEKyIIpHOW (HU3UKEe HA3BIBAIOT OPOYHOBCKUM JBIDKEHHUEM.
Chopmynupyiite  puznueckuit  cmpici  (opmyisl  CMOITYXOBCKOIO-
Ditamreiina. (5 6anos)

3. Ilepeuncnure BUABI MPOILECCOB MEPEHOCA, 3AMUIINTE WX YPAaBHCHUS H
YKaXUTE TPUYHUHBI UX BO3HUKHOBEHHUS. (5 0aoB)

4. Tlonyuute pacnpeneneHie CBOOOAHBIX  MpoOeroB  moiiekyd.  UYto
yCTaHaBJIMBAET ATO pacnpeneieHue? (5 6aaon)

5. UeM pa3nuyaroTcs MEXaHU3Mbl CTOJKHOBEHUI MOJEKYJ MJIeadbHOrO ra3a u
peanbHOrO raza? OnpenenuTe MOHATHE CTOJIKHOBEHUS. (5 6aoB)

Bapuant 3
Teopernueckuil BOIpocC:
bpoyHnoBckoe aBmxkenHue. Pacder cpemHero kBaapara CMEIICHHS OpPOYHOBCKOM
gacTullpl (BeIBO (hopmysibl CMoTyxoBcKoro-JiHInTeiHa). (20 6a10B)

TecToBBIE BOIIPOCHI:
1. C nomoursto pacnpeznenenus MakcBemia paccyuTaiiTe CpeHIOl CKOPOCTh
TEIJIOBOTO JIBHXKEHMSI MOJIEKYJT MJI€alIbHOTO Ta3a. (5 6ayoB)



2. Kak 3aBucuT cpemHssi UIMHA CBOOOAHOTO TIpoOera MOJEKYNbl OT
TEMIIepaTyphl ISt Ta30B U xkuakoctei? OtBer 0o6ocHOBaTh. (5 6a0B)

3. Kakue siBieHUs HOCAT O0Iee Ha3BaHHWE — «SIBJICHUs mepeHoca»? [louemy
OHM UMEIOT o011ee Ha3BaHue? (5 6aIoB)

4. 3anummuTe pacnpeneneHue bonbpimMana u ompeaenuTe ero (QpU3UUECKHA
CMBICIL. (5 6ayioB)

5. Hapucyiite rpaduk 3aBucHMOCTH (DYHKIMH PACIPEIEICHUS MOJEKYT II0
aOCOJIFOTHBIM CKOPOCTSIM OT CKOPOCTH. UTO SIBJIIETCS OCOOCHHOCTBHIO ITOTO
rpaduka? Uto cunrtaeT GyHKIUS pacpeeIeHUsT MOJICKYJ 10 aOCOTIOTHBIM
ckopocTsiM? (5 6ayioB)

Bapuanr 4
Teopernueckuil BOIpOC:
O¢ddextuBHbii quameTp U 3(HEKTUBHOE CEUeHHE MOJIEKYJ ra3a. BeiBog cpennei
JUIMHBI  CBOOOJHOTO TMpoOera MOJEKYJd raza W pacupelesieHus CBOOOIHBIX
npoOeroB MoJekys rasza. (20 6anon)

TecToBbIE BOIIPOCHI:

1. C nomomuisto pacnpeaeneHus: MakcBeiia pacCuuTaiiTe CpeHIO0 CKOPOCTh
M0 MPOEKIMU TETUIOBOTO JIBMXKEHUS MOJIEKYJI UJIealIbHOTO rasa. (5 6ajioB)

2. Kak »KCHepUMEHTAIbHO HW3MEPSIIOTCS CKOPOCTH TEIUIOBOTO JBUKEHUS
mojiekyn raza? (Ompeit IllTepHa miam MeTOJ MOJEKYJSPHBIX My4koB). (5
0asioB)

3. BeiBenaute Oapomerpuueckyro (opmyny U omnpeaenutre ee (HU3NIECKUN
CMBICIL. (5 6asioB)

4. Tlpu KakuxX YCIOBUSAX BO3HUKAIOT IMPOIECCHl peNlaKCallii W TMPOIECCHI
nepeHoca B razax u KuJakocTsax? (5 6anon)

5. 3anummTe pacnpezaeneHue bonblMaHa sl AMCKPETHOrO psiga 3HAYEHUH
HHEPrUr YaCTHI] U ONpeesuTe ero Gpusnyeckuii cMpici. (5 0aaoB)

Bapuanr S
Teopernueckuit BOIpocC:
[ToreHnmanpHass KpuBash MEXKMOJIEKYJISIPHOTO B3aMMOJCHCTBHS M 3aBUCHUMOCTD
b dexTuBHOTO MMaMeTpa, 3PHEKTUBHOTO CEUEHUS M CPEAHEH UTHHBI CBOOOHOTO
npobera MOJIEKYJT OT TEMIIEPATyPhl U TaBJICHHS I Ta30B U kuakoctei. (20)

TecToBbIE BOIPOCHL;

1. C momoiunpio pacnpeneneHus MakcBemia paccuuTaiiTe cpejHee 3HAUCHHE
MOJYJISl MPOEKIIMA CKOPOCTH TEIJIOBOTO JBWIKEHUS MOJICKYJ HI€aTbHOTO
raza. (5 6ayioB)

2. [aiite OIIpEICIICHUS TEPMOANHAMUYECKOMY PaBHOBECHOMY 151
HEPABHOBECHOMY COCTOSIHUSIM CUCTEMBI. (5 6ayioB)

3. Uzob6pasure rpaduyecku pacmpeienceHuss MakcBemia 1o aOCONIOTHBIM
CKOpPOCTAM i IByX Temmeparyp 1, #7, ¥ OOBSICHHUTE NOIY4YECHHBIH

pesynbTar. (5 6anoB)



4. Yro Ha3zbIBaeTCs OPOYHOBCKUM JIBHKeHHEM? (5 GajioB)
5. Uem oTimuaroTcsi MEXaHU3MBI MepeHoca (U3UIECKON BETUYMHBI B Ta3ax U
KugkocTax? (5 0amoB)

Bapuanr 6
TeopeTndecknii BOIpoc:
TepMoanHaMHUYeCKOe HEPABHOBECHOE COCTOSIHUE CHCTEMBI: pelaKCallMOHHBIC
npolecchl U siBieHUs nepeHoca. OOmias Teopusi MpoOLEcCcOoB MEepeHoca B rasax.
BoiBog oOmiero ypaBHEHHsI IIpoliecca IEepeHOoca Ha OCHOBE MOJIEKYJISIPHO-
KHHeTH4Yeckoi Teopuu. (20 6ajon)

TecToBbIE BOIIPOCHI:

1. C nomombto pacnpenenenus MakcBemia paccuuTaiiTe HauBEpPOATHEHIIYIO
CKOPOCTh TEIJIOBOTO JBMKEHUSI MOJIEKYJ HACaILHOTO Ta3a. (5 6ajioB)

2. Yro ycTaHaBnmBaeT pacnpeaenenue Makcsemna-bonbimana? (5 6amnoB)

3. Kak 3aBucut s3¢ppextuBHbIi guamMeTp U 3PPEKTUBHOE CEUCHHE MOJIEKYT OT
TEeMIEpaTyphl JJI Ta30B U KuAKOcTeN? (5 6aJIoB)

4. Nzobpaszute rpaduuecku pacrpeneneHne Makcemia 1Mo  aOCOIIOTHBIM
CKOPOCTSIM, YKaKUTE XapaKTEPHbIE CKOPOCTU U UX COOTHOLIEHUS. (5 0aIoB)

5. 3anummte OapomeTpuueckyro GopMyily U omnpeaenuTe ee (puznueckui
CMBICIL. (5 6asioB)

II. MakcuMaibHOEe KOJHYeCTBO 0a/JIOB 3a pelleHHe WHAUBUAYAJLHOM
3agaum — 20. 3a4TeHo CTAaBUTCA NMPHU KoJIUYecTBe 0a/10B = 10, He 3a4TEHO —
npu koauyecrse 6amios < 10.

I1l. MakcuMajibHOe KOJHYeCTBO 0AJIOB 32 KOHTPOJIbHYIO PadoTy Mo
Teopuu — 20. 3auTeHO CTAaBUTCS NPH KoJauvecTBe 0ai0B = 10, He 3auTeHO —
npu kojauvectse 6auioB < 10.

V. MakcuMajibHOEe KOJHMYECTBO 0aJJIOB 32 KOHTPOJbHYI0 PpadoTy Mo
peumienuro 3aaa4 (2 3agaumn) — 20. 3a4TeHO CTABUTCS NMPH KOJHYeCTBe 0AJIOB
= 15, He 3aUTeHO — NPHU KoJaAu4YecTBe 0aLIoB < 15.

V. JlonosHuTEIbHbIE BONPOCHI U 33241 JJIsI CAMOCTOATEIbLHOWH padoThI
NpH MOAr0TOBKE K 3K3aMeHY (O0TBeT HA KAaM/Ablii BONPOC OLEHUBAETCS O
NATHOAJUILHOM HIKAJIE):

e BriBenure GopMyny cBsizu MeXAy KOIPPUITUEHTOM THHEHHOTO o U
00BEMHOTO 3 paCHIMPEHUS OJHOPOTHOTO W U30TPOITHOTO TENa.

e BrBeaure Gopmyny Ajis 3aBUCUMOCTU IUIOTHOCTH p OJHOPOJHOTO U
M30TPOIHOTO TENa OT €ro TEMIEPATYPHI.

e Breaure Gopmyny st paboThl UACANBHOTO Ta3a B a1nadaTHUYEeCKOM
npolecce.

e BriBeauTe ypaBHEHNE OJUTPOITHOTO MTPOLIECCA UIE€ATIBHOTO rasa.



e Breaure Gopmyny ans paboThl HIEaTbHOTO Ta3a B MOJIUTPOITHOM
poLecce.

e BrBeaure GpopmMyny 3aBUCUMOCTH TOKa3aTenst aauadaTel y OT YHCIa
aTOMOB N B MHOTOAaTOMHOM MOJIEKYJIE B paMKaX KJIaCCHYECKON TEopuu
TEIIOEMKOCTH.

e OOBsicHUTE, NOYEMY MOJISIpHAs TEIUIOEMKOCTh IPU MOCTOSHHOM
o0beme raza SO, OOJbIlIe, YeM Y HEKOTOPBIX JPYTrUX MHOTOATOMHBIX
ra3osn, Takux kak CO,, H,0, CH,?

e OOBsicHUTE, NOYEMY 3HAYEHUE MOJSPHOM TEIJIOEMKOCTH C, MJIA
JIByXaTOMHBIX U MHOTOaTOMHBIX Ta30B YBEJIMUYMBAETCA C POCCOM HX
MOJIEKYJIIPHOTO Beca?

e Brlyuciaure u cpaBHUTE KHUHETUYECKYIO YHEPTUI0 MOCTYNATEIbHOTO U
BpalIaTeIbHOIO JIBHIKEHHSI MOJIEKYJIbl O, IPH HOPMAJbHBIX YCIOBHSIX
(cpenHee paccTosiHHE MEXay atoMamu | =1*10""xu, yrioBas CKOpOCTh
BpalIeHUs o, =2,0%10% pao/c).

e BriBenure popmyny s ko3dUIMEHTA MOJE3HOTO ACUCTBUS IUKIIA
Orro.

o JlokaxwuTe, 9TO TEIUIOEMKOCTH TeN ¢, (T) U ¢, (T) CTPEMATCS K HYIIIO

IIPU CTPEMJIEHUU TEMIEPATYPHI K A0CONIOTHOMY HYJIIO T —0.

e BriBenutre Qopmyny myis BHYTpEHHEH HHEPrUM TOHKOW MBUIBHOM
IIJICHKH.

e Haitu mocrosiuHbie ypaBHeHust Ban-nep-Baanbca a, u b, s asora,

eciu T, =149,9°C, P, =33,55amum.

' ip

e [IpuHMMas  MOCTOSIHHYIO a, Ban-gep-Baanbca g BOJbI
paBHOI 5,45*10° ammem® | monw® , HAAWTE BHYTPEHHEE TAaBICHUE BOIBIL.

e BriBenutre Qopmyny s MOCTOSHHBIX A W a JUHEHHOW (QYyHKIIUU
IUNIOTHOCTH BEPOSITHOCTH ¢(V, ) .

e BriBenure ¢opmyny nans  Haubojee BEpOSTHOM v cpenHen

eep 2
apupmernueckoit (v) M cpemHeH KBaJpaTUYHOW CKOPOCTH 4/<v2>

pacnpenenenus MakcBeia 1o aOCOJIIOTHOMY 3HAYEHUIO CKOPOCTH
MOJIEKYI.
Memoouueckue ykazanusi:
XapakTepucTuyecKHe CKOPOCTH TENJIOBOI0 IBUKEHUSI MOJIEKY.JI
H/1eaJIbHOTO ra3a

HNurerpanamu I[lyaccona Ha3pIBarOTCA UHTErPabl BUIA
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I[J'ISI BBIUMCJICHUS 000X THIIOB HHTCTPAJIOB HGO6XOI[I/IMO 3HATh TAaOJUYHBIC
SHAYCHUA MJId CIACAYIOIMUX IBYX HHTCTPAJIOB!
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Pacnpenenenre MoJieKysl HIEaJbHOIO raza MO a0COJIOTHBIM 3HAYCHUSIM
CKOPOCTEH IIPH JAHHBIX M) -MacCe MOJIEKYJIBI M [-TeMIIepaType rasa

2
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Pacnpenenenne MoneKyn UJICUTBHOTO Ta3a MO0 3HAYEHUAM MPOCKIMI
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e Uem oOycnaBiauBaeTcsl CyIIECTBOBAaHME MaKCUMyMa Ha KpUBOH
pacnpenenenus Makcpemia F(v) ?
o Kakmmu  ocoOeHHOCTSIMH  pacmpeneneHus  Makcpea F(v)

o0yclaBiuBaeTcs TOT (DAKT, YTO CPEaHss apupMETHUECKass CKOPOCTh
(v) Momekyn Oomblle, 4eM HaWBEPOATHEWIIas, HO MEHBIIE, UYeM

N w

CpenHsisl KBagpaTU4yHasi?
e B 3akpeiToM cocyae o0Obema V, B OTCYTCTBUM CHJIOBBIX IOJIEH

HaxoauTcsi N, MOJIEKYJ uaeadbHOro raza. Onpenennure CpeaHee Yucio
Moiieky (N), HaxoasImXcs B siueiike o0beMa V , sBIISoLIeiics Maloi

4acTbio 00bema V.



e Bpruucaure INOCTOSAHHYIO N, pPacCHpCACICHUA BOJ'IBHMaHa rasa,

HaXOJsIIEMCs B TEIJIOM30JUPOBAHHOM COCYZE BBICOTBI H, KOTOpBIH
IIOJIBEILIEH B BEPTUKAJIBHOM MOJIOXKEHUHU B OJHOPOJIHOM IIOJIE TSKECTH.
Temnepatypa rasza B cocy/ie Be3/Ji€ OJMHAKOBA U paBHa | .

e VTBEpKOAIOT CIENYyIOIIEe: OCKOIbKY MOJIEKYJBl BO3yXa B 3€MHOMN
atMocepe ABIXKYTCS BBEpX C YMEHBIIAIOUIUMUCS CKOPOCTSIMH, a
JBUKYIIMECS BHA3 YBEIUYHUBAIOT CBOU CKOPOCTH IO ACHCTBUEM CHIIBI
TSKECTH, TOI/IA CPEIHHE CKOPOCTH MOJIEKYJ HaBepXy, a CHUMH U
TEeMIepaTypa BO3IyXa JOJKHBI ObITh MEHbIIIE, 4eM BHU3Y! OOBsICHUTE,
MOYEMY 3TOT MAapaJOKCAIbHBINA BBIBOJ POTUBOPEUUT TEPMOJUHAMUKE.

e Temnon30JMpPOBAHHBIN COCY] C MJI€aTbHBIM I'a30M IOJIBELIEH HA HUTHU
B 10Jie TshKecTu. M3-3a 1elCTBUS CUIIbI TSDKECTH IUIOTHOCTH ra3a y JTHa
cocyna Oosblie, yeM HaBepxy. HuTh mepexuraror, u cocys cBOOOHO
nagaer. CuuTas, 4To BO BpeMs IAJEHUS ra3 yCIEBaeT IPUNTH B
COCTOSIHUE PAaBHOBECHS, ONPEIETUTE, KAK U3MEHUTCS TEMIIepaTypa rasa
U NaleHUH (YBEIUYUTCS, YMEHBIIUTCS WM OCTAHETCS TPEXKHEN )

e Haiitu BeIpa)keHue JUJIs TIOJTHOTO YKCJIa CTOJKHOBEHHI MOJIEKYJI ra3a B
€AMHUYHOM 00bEME B €IMHUILY BPEMEHHU.

V1. Bonipocsl K J1a0opaToOpHBIM padoTam
MouiekyasipHasi pU3UKA U TEPMOAUHAMHUKA
2.1 N3yuyeHue TeMmepaTypHOWl 3aBHCHMOCTH BSI3KOCTH MNPH MNOMOIIH
BHCKO3UMETPA ¢ NAJAIIHM IAPUKOM
1. SABnenne Bsa3kocTH. [IpyunMHAa BO3HUMKHOBEHHUSI BSI3KOCTH B KUAKOCTH?
MexaHu3M BSI3KOCTM B KUAKOCTH. YUeM OTIMYaeTcs MEXaHU3M BSI3KOCTH B
KUJIKOCTHA OT MEXaHU3Ma BSI3KOCTH B razax?

2. BriBog 0011ero ypaBHeHus nepeHoca. 3akoH HproToHa AJi )KuaKoCTH (ras3a)
(BeIBOXT). DH3MUeCcKUid CMbICT KO3PPUIIMEHTA BA3KOCTH.
3. ®opmyna @penkenss (BbiBOA). Kak k03PGUUMEHT BA3KOCTU 3aBUCUT OT

temneparypbl?  CpaBHHTE  TIOJIYYEHHBIA  pE3yJbTaT C  TEMIIEPATYPHOU
3aBUCUMOCTBIO BSI3KOCTBIO rasa.

4, 3akon Crokca (BbiBoa). Kak mnampaBiena cwina Crokca? I'panulibl
NpuUMEeHUMOCTH 3akoHa CToKca.
S. DHeprusi akTUBU3alUU. 3aBUCUMOCTh KOd(h(HIIEHTa BA3ZKOCTH OT SHEPTHU

akTUBaMu. YTO MPOU30MAET C BA3KOCTHIO KUJKOCTU MPU YMEHBIIEHUH WJIW NPU
YBEJIMYEHUH SHEPTUU aKTUBALUU?

6. [TonsiTHe MOTEHIMATHLHOM SIMBI W TMOTEHIIMATBHOTO Oapbepa ISl MOJICKYII
JKUJKOCTH. YCJIOBHE TIPEOJIOJICHUS MOJEKYJI0N TOTEHIMalbHOro Oapbepa U
BBIX0/Ia €€ U3 MOTCHIIUAIbHON SIMBI.

1. UeMm peanbHas XUIKOCTh OTJIWYACTCA OT wHAeanbHOU >kuakoctu? Ilpwu
JIBVKCHUHM B KAaKOM JKUIAKOCTA — PEATbHOW WM HUACAIBHOU — MEXIY CIIOSIMHU
BO3HUKAET CUJIa BHYTPEHHETO TPEHUS?



8. [TepeuriciiiTe OCHOBHBIC OTJIMYHMTEIIBHBIC CBONCTBA KUIKOCTH OT raza H
TBEpAOTO Tena. YeM TeruioBoe NBIKCHHE MOJICKYJ KHUIKOCTH OTIMYAETCS OT
JBH>KCHUSI MOJIEKYJI r'a3a U TBEPJOTo Tena’?

9. Yemy paBHa UIMHA CKadyka MOJIGKYJbl SKHAKOCTH? UYUTO HA3BIBAIOT
«BPEMEHEM OCEIJION JKU3HW» MOJICKYJbI KUIAKOCTU? V300pazute TPaeKTOPHUIO
JBIKEHUS MOJICKYJIBI Ta3a, MOJIEKYJIBI )KUAKOCTH M MOJICKYJIbI TBEPIOTO TEa.

2.2. JKcnepuMeHTAJIbHAS MNpoBepka 3akoHa boias-Mapuorra ¢
npuMeHeHueM ycranoBku Cobro3
1. CdopmynupyiiTe OCHOBHBIE TIOJIO)KEHHSI  MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUH HaeaNbHOrO rasa. [Ipu Kakux ycCIOBHSIX peajbHBIM Ta3 MOXXHO CUUTATh
UJeaJIbHBIM?
2. Mopens ctpoenusi aroma o Pesepdopay. Uem mosekyna oTiM4YaeTcs OT
atoma?
3. BriBegute ocHoBHoe ypaBHeHue MKT umaeanvHoro raza. Chopmynupyiite
(bU3MYEeCKUi CMBICIT JaBJICHUS HICATBHOTO Ta3a U TEMIIEPATYPHI.
4. Ha ocnoBe MKT BbIBenuTe ypaBHEHHME COCTOSHHS HICAIBHOTO ra3a WU
ypaBHeHHe MeHnneneeBa-Knaneiipona. lMcxonsds w©3 ypaBHEHHS COCTOSIHHS,
OTIPEICTUTE BUIBI TEPMOJNHAMUYCCKAX CUCTEM: TETUION30JIUPOBAHHOMN, 3aKPBHITOM
Y OTKPBITOM.
5. N3 ypaBHEHHMs COCTOSIHUS  HJEATBHOTO Ta3a BBIBEAUTE  3aKOHBI
n3omnporieccoB. M3o0pasute rpadvKud H30MPOLECCOB U MPOBEAUTE HUX ITOJHBIN
aHaJIn3.
6. Chopmynupyiite ¢usznueckuii cmpicn ciaeayromux noastuii  MKT:
OTHOCHTEJIbHAs aTOMHas (MOJIEKYJIsIpHAs) Macca BEIIECTBA, KOJIMYECTBO BEIIECTRA,
MOJIb BEIIECTBA, MOJIApHAs Macca, YHUBEpcajbHash ra3oBas mnocrosiHHas. Kax
CBSI3aHBI MEXJy COOOM MJIOTHOCTh BEIIECTBA, KOHIICHTPAIUS U Macca MOJICKYJIbI?
EnuHUIBI M3MEpeHns YKa3aHHBIX BEIIMYWH.
1. BriBoa paboueit hopmyibl.

2.3. Onpenenenne KOIPPUIHEHTA TNOBEPXHOCTHOIO HATSIKEHHS
JKHJIKOCTH METOJI0M OTPbIBa KOJIbIIa ¢ MPUMeHeHneM ycTanoBku Cobro3

1. OnpenenuTe TMOHATUS: PagUyC MOJCKYISIpHOTO JeWcTBUs U cdepa
MOJIEKYISIPHOTO AeicTBUS. OTBET MOSICHUTE COOTBETCTBYIOIIUM PUCYHKOM.
2. Uto Ha3pBalOT B TEPMOJMHAMHKE CBOOOJHON TMOBEpPXHOCTHIO? UYUem

OTJINYAETCSI COCTOSIHUE MOJIEKYJIbl B TOBEPXHOCTHOM CIIO€ OT COCTOSIHHS
MOJIEKYJIBI B 00beMe KUAKOCTH? ONUINNUTE XapaKTep B3aUMOJICHCTBUS MOJIEKYJT B
KUJKOCTH.

3. Onuimmre MeXaHu3M BO3HUKHOBEHHSI MOBEPXHOCTHOIO HATSDKEHUS U CHII
MOBEPXHOCTHOTO HaTspKeHUs. K dYeMy MNpUioKeHBI CHJIBI TMOBEPXHOCTHOTO
HATSDKEHUS U KaK OHU HaIpaBJICHBI?

4, Kak m moueMy cuiibl MOBEPXHOCTHOTO HATSKEHUSI CTPEMSATCA W3MEHUTH
0L TOBEpXHOCTHOro cinosi? Kakyio ¢gopMy npuMeT Karuisl >KUJIKOCTH B
OTCYTCTBUHU JPYTUX CUJI (B HEBECOMOCTH) U TToueMy?



5. Chopmynupyitite puzndeckuii cMbICT KOd(PPHUIIMEHTa TOBEPXHOCTHOTO
HaTsDKeHHs. JlalTe €ero SHEPreTUYeCKyr) W CHIIOBYK) TPAKTOBKY. YKaXHWTE
SMHUIIBI U3MEPEeHHS K0P PHUITMEHTA TOBEPXHOCTHOTO HATSHKCHHUS.

6. Onumure TeMIepaTypHyO 3aBUCHUMOCTh KO3((UIIMEHTa MOBEPXHOCTHOTO
HaTsDkeHus. [Ipu kakoi TeMiiepaType ero 3HaueHHe paBHO HYJI0?

1. Onpenenure  GuU3MYECKUN  (TSPMOAUHAMUYECKUANM)  CMBICT  TOHSATHUS
CBOOOJIHOM MMOBEPXHOCTHOM YHEPTUU.

8. Onpenenure ¢ NOMOIIBIO PUCYHKa MOHATHE KpaeBoro yria. KakoBel ero
3HAYEHUS B CIIy4yae MOJHOTO CMAayMBaHUS U ITOJHOIO HECMAauUBaHUA?

9. Onumure  MEXaHW3M  BO3HUKHOBEHHMS  SBJIGHUS  CMAauuBaHUA U

HecMayuBaHug. MOXET JIM CMauyuBaHUE WJIM HECMAuuBaHUE MPOUCXOJUTH IS
JIBYX YKUJIKOCTEH?

10. 3anumwure ycioBHME pPaBHOBECHS KaIlIM KUIAKOCTH, JeXKalled Ha TBEpIOu
MOBEPXHOCTU. BriBemuTe (GopMyIbl 11 KPaeBbIX YIJIOB B CIydae CMAuMBaHUS U
HECMAYMBaHUSA KUJAKOCTHIO JAHHOTO TBEPAOTO Tela.

11. BeiBenute popmyiny Jlamnaca 15 pacuyera JONOJHUTENBHOTO AABICHUS 1O
UCKPHUBJICHHON MOBEPXHOCTHIO XHUIAKOCTH. Ompenenute BXoasmme B (HOpMyiTy
bu3ndecKue BeTMInHbl. KammisipHbIe SBICHUS.

12. Kak HampaBieHa cuja TOBEPXHOCTHOTO HATSHKEHHWS B MOMEHT OTpHIBA
KoJibl1a? OTBET MOSICHUTE PUCYHKOM.

13. OObsicHuTe CyTh MeTOJla HU3MEpeHHs Kod(h( UIMEHTa MOBEPXHOCTHOTO
HATSDKEHUSI, UCTI0JIb3yeMOT0 B IaHHOM paboTe.

14, MoxHo mnu ompeaenuTh Kod(QPUIMEHT MOBEPXHOCTHOTO HATSKECHUS
METOJIOM OTpbIBa KOJbIA, €CIH JKUJIKOCTb HE CMauyuBaeT Koibio? OTBer
MOSICHUT.

15. BeBog  paboueit  Gopmynbl g BBIYMCHECHHS — KOod(duUIMEeHTa
MTOBEPXHOCTHOTO HATSHKCHHUS.

2.3. Onmnpenesenne KoOIQPPUIHEHTA NMOBEPXHOCTHOIO  HATHAKEHUS
JKHJIKOCTH METOI0M OTPbIBa KOJIbIIA ¢ MPUMeHeHneM ycTanoBku Cobro3
1. Onpenenure TOHATHS paguyca MOJICKYJSIPHOTO JCHCTBUS H  cepsl
MOJIEKYJISIPHOTO JIeHcTBUSA. OTBET MOSICHUTE COOTBETCTBYIOIINM PHUCYHKOM.

2. Yto Ha3bIBaeTcsa CBOOOJHOM MOBEpXHOCTHIO? YeM oTiMuyaercs COCTOSHUE
MOJIEKYJIbI B TMOBEPXHOCTHOM CJIO€ OT COCTOSIHUSI MOJIEKYJbl B OOBEMe
xuakocTu? ONUIIKMTE XapakTep B3auMOJICHCTBUS MOJIEKYJT B KHUIKOCTH.

3. OnumuTe MEeXaHU3M BO3HMKHOBEHHS MOBEPXHOCTHOTO HATSXKEHUS M CHII
MOBEPXHOCTHOrO HaTskeHUs. K dueMy mpuioxkeHbl CHIIBI MOBEPXHOCTHOTO
HATSDKEHUS U KaK OHU HaIlpaBJICHBI?

4. Kak 1 mouemy CTpeMATCS W3MEHUTH IUJIOUIa/lb MIOBEPXHOCTHOIO CJIOS CHJIbI
noBepxHOCTHOrO HaTsbkeHusa? Kakyro (opmy mpumer Karisi »KHIKOCTH B
OTCYTCTBUHU JPYTUX CUJI (B HEBECOMOCTH) U TToUeMy?

5. Chopmynupyiite ¢u3ndeckuii cMbica Kod(pduiMeHTa MOBEPXHOCTHOIO
HaTsDKeHus. JlaliTe ero HepreTU4YEeCKyr0 U CUJIOBYIO TPAKTOBKY. YKaXUTE
€AMHUIIBI U3MEPEHUS KO3 (PULIUEHTA TOBEPXHOCTHOTO HATSKEHUSI.



6. OnummTe TeMIepaTypHyl 3aBUCHUMOCTb KO3((UIIMEeHTa MOBEPXHOCTHOTO
HaTsDkeHus. [Ipu kakoi TeMiiepaType ero 3HaueHrue paBHO HYIIO?

7. Onpenenure  ¢Gu3MYEeCKUd  (TEPMOAMHAMUYECKUN)  CMBICI  TOHSATHSA
CBOOOJTHOM MOBEPXHOCTHOW SHEPTHUU.

8. Ompenenure ¢ MOMOIIBIO PUCYHKA MOHSATHE KpaeBoro yria. KakoBel ero
3HAYEHHUS B CITydae MOJHOr0 CMAYMBAHUS U MOJTHOTO HECMAYMBaHUs?

9. OnumuTe  MexXaHW3M  BO3HUKHOBEHHSI  SIBICHUS ~ CMAayuBaHUsA U
HecMayuBaHug. MOXeT JId CMauyuBaHME WM HECMAayMBaHHUE MPOUCXOIUTh
JUTSL IBYX SKHJIKOCTEH?

10.3anummre ycnoBue paBHOBECHS KAl >KUJIKOCTH, JIeXKalled Ha TBEpIOH
NOBEpPXHOCTH. BpiBenmure QopMynbl JUisi KpaeBbIX YIJIoB B cllydae
CMa4YMBaHUs U HECMAaYMBaHUs KUJKOCTHIO JAHHOTO TBEPAOTO TENA.

11.BeiBenute popmyiny Jlamnaca aist pacuera JONOJHUTEIBHOTO JAaBIECHUS M0]1
UCKPUBIIEHHON TOBEPXHOCTBbIO JKUAKOCTU. Omnpenenure BXOASIIAE B
bopmyny pusnyeckue BeauuuHbl. ONUIINTE KAMWLISPHBIE SBJICHHUS.

12.Kak HampaBjieHa cuja TOBEPXHOCTHOTO HATSHKEHUS B MOMEHT OTpBHIBA
KoJibl1a? OTBET MOSICHUTE PUCYHKOM.

13.00bscHUTE CyTh METOJa HU3MEpPEeHUS KOIPPHUIIMCHTA ITOBEPXHOCTHOTO
HATSDKEHUS, UCII0JIb3YEMOI0 B IaHHOM padoTe.

14 MoxxHo 1M omnpenenuTs Ko3((UIHEHT MOBEPXHOCTHOTO HATSHKEHUS
METOJIOM OTpbIBA KOJbIA, €CIM KUAKOCTh HE CMaudumBaeT KoybLo? OTBET
HOSICHUT.

15.BeiBogy ~ paboueir  dopmynbl  ans BbIYHCICHHUS — KodduIMeHTa
IIOBEPXHOCTHOT'O HATSKEHUS.

2.4. Onpeaesnenue TenJI0eMKOCTH MeTAJLJIOB

1. TennoemMKkocTh Tena. YieJbHAs TEIUIOEMKOCTh M MOJISIpHAsl TEMJIOEMKOCTb,
CBSI3b M€y HUMH.
2. OCHOBHBIE TIOJIOKEHHSI KJIACCUYECKON TEOpUHU TEIJIOEMKOCTH Ta3oB. Yucio

cTeneHeil cBo0oAbl U COOTBETCTBYIOUIME UM KO3 puuumentsl [lyaccona. ['panuiibt
MPUMEHUMOCTH KJIACCUYECKOW TEOpUU TEIIOEMKOCTH Ta30B. TeMmmeparypHas
3aBUCUMOCTh TEIJIOEMKOCTH BOJIOPO/Ia U €€ 0OBSICHEHHE.

3. OCHOBHBIE TOJIOXKEHUS KIACCUUECKOW TEOPUM TEINIOEMKOCTH TBEPBIX TEJL.
BriBon 3akona [lrononra-IItu. HemoctaTky KiIacCHYECKOM TEOPUHM TEIJIOEMKOCTH
TBEPABIX TEIL.

4, DJIeMEeHTHI MEePBON KBAHTOBON TEOPHUHU TEIUIOEMKOCTH TBEPJbIX Tell. BriBOI
dbopmysl DitHIITEHA 1 ee aHanu3. Kakyto 001acTh TeMnepaTypHOi 3aBUCUMOCTH
TEMJIOEMKOCTH TBEPJBIX T OmuchiBaeT Qopmyna OJitHmreHa? HenoctaTku
TEOPUH TEIJIOEMKOCTH DWHILITEIHA.

S. OCHOBHBIE TOJIO)KEHHSI KBAaHTOBOW TEOPUM TEIUIOEMKOCTH TBEPABIX TEI
Jleb6as. BeiBoa 3akonHa Jlebasi, aHanu3 MOJIydeHHOIrO pe3yibTaTa.
6. Henocratku KBaHTOBOM TEOpUM TEINIOEMKOCTH TBepablx Ten [lebas. IlyTh

YCOBEPIICHCTBOBAHHUSI KBAHTOBOW TEOPHH TETUIOEMKOCTH TBEPJBIX Tel: (OHOHBI U
(hOHOHHBIH Ta3.



7. Omnpenenenne xapakrepuctuueckoil Ttemmeparypsl Jlebas. Kakyio ponb
temriepatypa Jlebas wurpaer B TeMIepaTypHON 3aBUCHMOCTH TEIUIOEMKOCTH
TBEPBIX TEN?

8. Onumure CyTh METOJIa ONpPEACNCHUs YASIbHON TEIIOEMKOCTH METAJJIOB B
JaHHOM paboTe.

Q. BriBog paboueit GopmMynbl I OmpeaeneHus YASIbHON TEeMIOEMKOCTH
METaJIJIOB.

2.5. Pacnpepejienne MOJIEKYJ ra3za IO CKOpPOCTSM (pacmpenejieHHe

MakcBeJsLia)

1. Kitaccuueckast Teopusi uaeanbHOrO ra3a U OCHOBHBIE IOJIOKEHHS B HEU O

XapakTepe pacrpeieieHuss MOJEKyJd 1o ckopocTsM Makcpemwa. [lpu kakmx

YCIOBUSIX  pACHpPENENICHHE MOJIEKYJ Ta3a [0 CKOPOCTSIM  OMNMCHIBAETCS

pacnpenenenuem MakcBemna? I[louemy pacnpenenenue MakcBeiia Ha3bIBaIOT

PABHOBECHBIM PacIpeeICHUEM ?

2. 3anuimure QYHKIUU pacnpereseHus MOJIEKYJ MO MPOEKIHSIM CKOPOCTEH U

chopmynupyiTe (PU3NUECKUN CMBICI JaHHBIX (QYHKIIHA.

3. Hapucyiite u npoananu3upyite rpaduk pacrnpeaeaeHus MOJIEKYJI M0 OJTHOU

U3 NPOEKUUN CKOPOCTH.

4, BeiBenmute pacnpeneneHue MoOJEKyl 1o ckopocTaMm. lloctpoiite wu

MPOAHANM3UPYITE rpaduK MOTYyUYEHHON QYHKIIUN:

o dusuyeckuil CMBICI ITUIOMIAAM, OTPAHUYEHHOM  KpuBOW  Tpaduka
pacnpeesieHns MOJIEKYIT [0 CKOPOCTSIM U OChIO abCLIMCC;

e OrnpenencHrue HAMBEPOSITHENUILIEW CKOPOCTH TEMJIOBOTO JIBHKEHUS MOJIEKYJI
(BBIBON);

e OmnpenaeneHue CpeIHEN M CpeHEN KBaJApaTUYHONW CKOPOCTHU TEIJIOBOTO
JBH>KEHUSI MOJIEKYJ (BBIBOJ);

e (COOTHONIIEHUE MEKY XAPAKTEPUCTUUECKUMH CKOPOCTSIMU paclpeieieHust
Makcsea;

e BiusiHue TeMmeparypbl  TEPMOJMHAMHYECKOW  CHUCTEMbl Ha  BUJ
pacnpenenenus MakcBemia (mocTpodTe Trpaduk Mg JBYX Ppa3IMYHBIX
TeMIIepaTyp);

e BiusHue Mmaccel MOJIEKYJ HJEalbHOIO Ta3a Ha BUJ pacHpeiesieHus
Makcgenna (moctpoiite rpaduk s ABYX MOJICKYJT Pa3TUIHON MacChI).

5. Bo CKONIBbKO pa3 M Kak U3MEHUTCS CPEMIHSISI CKOPOCTh JBHXKEHUSI MOJIEKYJ IIPU
nepexoae OT KHCIOpoaa K BOAopoay?

6. B uem cyTh MeTO/Ia MOJIETTUPOBAHMS PACIIPEICTICHUSI MOJIEKYJI 10 CKOPOCTSIM B
JaHHOU padoTe?

7. Tlouemy BO BpeMs SKCHEpPUMEHTa HEOOXOAUMO MOACPKUBATH MOCTOSHHYIO
IJIOTHOCTh YAaCTHI] B KaMepe MOJEIUPOBAHMS PACIPEIEICHUS MOJEKYI I10
CKOpOCTSIM?

8. Kak B skcneprMeHTe pacCUMTHIBAETCS CKOPOCTh IIapuKa, MOMaJarollero B
OJIMH U3 IIPUEMHBIX OTCEKOB?



9. T'ucrorpamma pacopeieiieHus] BEpPOSTHOCTEH CiydalHOW BEIWYHMHBI U €€
XapaKTEPUCTUKH.

10.Onummure cxemy Otro IllTepHa mO SKCIEPUMEHTATBLHON MPOBEPKE 3aKOHA
Makcgeiia o pacnpeIesneHUI0 MOJIEKYJI 10 CKOPOCTAM Il MOJIEKYJISIPHBIX U
ATOMHBIX ITYYKOB U BO3MOKHOCTH ITPOBEJICHUS pacueTa B 3TOM SKCIIEPUMEHTE.

2.6. MoagenupoBaHue pacnpejejieHue KOHUEHTPAUU MOJIEKYJ rasa B
rpaBUTAIMOHHOM I0JIe 3eMuu (DapoMeTpUYecKasi BHICOTA)

1. BriBo pacnpeneneHus naBiieHHs ra3a B MoJie TsDKeCTH. bapomerpuueckast
dbopmya 1 yCIOBUS €€ MOTyUeHHUS.
2. OTnuune 3aBUCUMOCTU JIABJICHUS KUJAKOCTH OT BBICOTHI CTOJ0A >KMIIKOCTU

(mpu mepexojie OT JHA K BEPXHUM €€ CJIO0SAM) OT 3aBUCHUMOCTH JaBJICHUS
aTMoc(epbl OT BBICOTHI (IIPU TMEPEXoe OT MOBEPXHOCTHU 3E€MIIM K BEPXHUM €€
ciosim)? [IpudrHa JaHHOTO OTJIMYMSL.

3. [Touemy wmexanuueckas wmoxaenp P.dlons ¢ mapukamMum B JTaHHOHU
nabopatopHOil  paboTe TMO3BOJSET OYEHb HATJSAAHO OOBACHATH  CMBICIH
«OapomMeTpuyeckoit» popmMybi?

4, [Ipu Kakux yCIOBHUSAX BO3MOXEH MEPEX0] OT OapoMeTpruyecKoil GopMyIibl K
pacrpeielIeHuI0 KOHIIEHTpaluu MoJekya armocdepsl mo BbicoTe? I[lpuBenute
rpauk 3aBUCUMOCTU KOHIIEHTPAIMX MOJIEKYJ aTMOC(EPHI 1O BHICOTE.

5. Chopmynupyiite  Qu3MUECKUl CMBICT  MOKa3aTelsi JKCIIOHEHTHl B
pacnpeneeHuy KOHIIEHTPAIIMK MOJIEKYJT aTMOC(EpPHI MO BBICOTE M OCYIIECTBUTE
nepexo/1 K 3akoHy (unu teopeme) bonpumana.

6. 3akoH unu Teopema bonbpliMaHa maeT 3HaUMTENTHLHOE OOOOIIEHHE ISl BCEX
TEPMUYECKA PABHOBECHBIX TIPOILIECCOB. B dYemM (Qu3MUeckuit CMBICT 3TOTO
00o0uIeHus?

1. BBuay HCKIIOUMTENHbHOW Ba)XKHOCTH 3akOHa bolibIiMaHa NpUBEAUTE e€lIe
OJIMH OOILMI HATJISIHBIN BBIBOJ 3TOTO YPABHEHHS.
8. Onummre onsiT JK.1lepeHa n BO3MOKHOCTH BBIUHUCIICHHS Yucaa ABOTaapo U

HOCTOSTHHOM BbosibIIMaHa U3 3TOTO OIBITA.
Q. BriBo paboueil popmyiibl.

2.12.CHAiTHEe KPUBO# IVIABJIEHUS] U KPUCTAJUIN3AIUM THIOCYIb(UTA
1. JlaiiTe onpeneneHre MOHATHIO BEIIECTBA, (POPMYITUPYEMOE B MOJICKYJISIPHO-
KMHETUYECKOM TEOpHUM BEIIECTBA. ATpEraTHbIE COCTOSIHUS, BUJbI arperaTHbIX
COCTOSIHUM, OCHOBHOW KpPUTEpUM pPa3luyusi arperaTHbIX cOCTOSIHUNA. OCHOBHOE
CBOMCTBO arperatHbIX COCTOSIHHM.
2. Tepaple Tenma u QopMmbl ero cocrosHus. OOIME MaKpOCKOMUYECKUE
CBOMCTBA KPUCTAJUIOB: OMMKHUNA U JanbHUM mopsaok. Dasa, pa3zoBoe cocrosHUE.
CtpykTypa TBEpAOTO TeJa U CBsA3b €ro (U3HUYECKUIl CBOMCTB CO CTPYKTYpOH.
3. YcnoBus YCTaHOBJICHUS OJIMKHETO U JaNbHETo MOpsIIKA.
TepMoauHaMUYECKU TPUHIMI MHUHMMyMa CBOOOJHOW JHEPrUU CHUCTEMBbI B
YCTAHOBJICHHM YCTOMYMBOTO COCTOSIHMSI CHUCTEMBl M  ONPEACIICHUS €€
KOH(UTYpaIuu.
4, ®dazossie nepexoasn! | u Il poga. Onumure azosbie nepexoasl | pona.



5. YpaBuenue Knaneipona-Knaysuyca u ero ¢usmyeckuii cmpicii. dazoBas
auarpamma rnepexoja «TBEpJI0€ TeI0-KUIKOCTb» U €€ 00BsICHEHHE.

6. [InaBnenne u Kpucrtasmmsauus. BO3HHKHOBEHHE TNEPEOXIAKIACHHOTO
COCTOSIHUSL W TPUYMHBI  CYLIECTBOBAHUS TAaKOTO  COCTOSIHUS. Y CIIOBMS
KPUCTALIA3ALUHU U3 IEPEOXTIAKICHHOTO COCTOSHUS.

7. Hapucylite nuarpamMmy IUIaBI€HUsS M KPUCTAUIM3ALMAKA TBEPAOrO Tela U
OTNUIINTE BCce (PU3MUECKHE MPOIECCh, 0TOOPaKEHHBIE HAa STOW JUarpamme.

2.10. Omnpenenenne kKodIpPuIHMEeHTa BAZKOCTH H CPeAHEH IJIMHBI
CBO0OOHOTO Mpodera MoJieKyJ1 BO3ayXa
1. Yucao CTOTKHOBEHUHN W CpeHss IJTMHA CBOOOHOTO Mpodera (BBIBO).
2. OddextuBHblii  guamerp  MoJekyn U 3(G(EKTUBHOE  CEUCHHE
MEXMOJIEKYJIIPHOTO B3auMojieicTBusa. Kak cpemasis anvHa cBOOOJHOTO mpobdera
cBsi3aHa C 3(PHEKTUBHBIM CEUCHHEM MOJICKYJIbI?
3. MexXMONeKyJIIpHOe  B3auMoJeWcTBUe H  ero  mnpupoxaa. [lokaxure
rpadUuuecku 3aBUCUMOCTb CHJIbI MEXKMOJEKYJISIPHOTO B3aUMOJEHUCTBUS OT
PACCTOSIHUSI MEXIY IBYMsI aTOMaMH.
4, 3aBUCUMOCTh JIJTUHBI CBOOOJHOTO MpoOera OT AaBJICHUS U TEMIEpaTyphl.
®opmyna Ceszepnenga. llokaxuTe Ha NOTEHUWATbHOW KPHUBOM 3aBUCHMOCTD
JUTUHBI CBOOOTHOTO MpoOera oT TeMIepaTyphl JJIsl Ta30B U KUAKOCTeH. OOBsICHUTE
paznuuue 3aBUCUMOCTU A(T) IJIs Ta30B U KUJIKOCTEH.

S. BriBoa o6miero ypaBHeHus nepeHoca. ONMuUIIMTEe MEXaHU3M BSI3KOCTH Ta3oB.
Hcnonb3ys ob1iee ypaBHEHUE MEPEHOCA, MOMyduTe KO OUIIMEHT BSI3KOCTH IS
ra3zoB. Cpopmynupyiite puznyeckuii cMbIca K0O3P(GULIMEHTA BI3KOCTHU ISl Ta30B.
6. Kak koadduimeHT nuHamMuuecKol BSI3KOCTH CBsi3aH € KOA(DPUIIMEHTOM
KMHEMaTHUYECKON BS3KOCTH? 3aBHUCHUMOCTh KO3((ULKEHTA BSI3KOCTU OT AABICHUS
U OT TeMriepaTypbl. Enunuibl namMmepenus KodppuuueHta BI3KOCTH.

7. Kakoe naBmxeHue >KuAKOCTH (raza) Has3biBaeTcsl jJamMuHapHbIM? Kakumu
napamMeTpaMH onpenensercs uuciao PeliHonbACAa W 4YeMy OHO pPaBHO IS
JaMUHapHOTro TeueHus raza? Eqununel nusmepenus uucia PeiiHomnbaca.

8. CranmoHapHO€ U HECTAIlMOHAPHOE JBMIKEHUE KUIKOCTH WJIM raza. BeiBoa
dbopmysl [Tyaseitsis qy1s CTAIIMOHAPHOTO ABUKEHUS KUJIKOCTH WU Ta3a.
Q. OOBsICHUTE TPHUHIMI OMBITHOTO oOmpeneneHus Kod(pduimeHTa BI3KOCTH

BO3/lyXa Ha OCHOBe KamwuisipHoro metoza Ilyaseins. Kakum oOpa3zom cosnmaercs
pPa3HOCTh JaBJICHWH Ha KOHLAX Kamwuiipa? Kakumu cpeiacTtBaMu H3MepsieTcs
BEJIMYMHA IOTOKA BO3/lyXa Yepe3 Kanmuisap?

10. BeiBog paboueit hopmMyIIbL.

2.15. 3mepenne JHTPONUM NPH IJIABJICHUH 0JI0BA

1. OG6paTuMble U HeoOpaTUMbIE MpoIecCchl. BTopoe Havaio TepMOAMHAMUKHU B
dbopmynupokax Knaysuyca u Kenbpuna-Ilnanka.
2. Omnpenenure MOHSITHE TEPMOIMHAMUYECKAs] cucrema. Kakas

TEPMOJIMHAMHMYECKasi CUCTEMa SIBIIAETCS W30JIMPOBAHHOM, 3aKPBITOM, OTKPBHITON?
JaliTe onpeieieHue paBHOBECHOTO COCTOSIHUSL TEPMOJMHAMUYECKON CUCTEMBL.



3. Onpenenure MNOHATHE NPUBEACHHOW TemIoTel. Teopemsl Kiaysmyca u
sHTponus. CBoOoHAs 3Heprusa win >Heprus ['ensMromnsia. TepMoaguHaMHUeCKUi
CMBICJ HTpoOIUHU (BbIBOT). OpeenuTe MOHSATUE CBS3aHHAs SHEPTUsl.

4. UYro o3HauvaeT: »HTponus sBiseTcss QyHKuuen coctosHusa? [lepeuncnure
U3BECTHBIC BaM (DYHKIIMU COCTOSTHUS M OMPENIEIUTE UX (PU3UUECKHUI CMBICIL.
5. 3Banmmute o0000mIEeHHOEe ypaBHeHWE TepMomuHamuku (wmm  TdS -

YpaBHEHHE), MOSICHUB BCE BXOJAIIME B HEr0 BEIWYUHBI. UTO MPOUCXOIUT C
HHTPOIHUEN B 3aKPBHITON CUCTEME NPU 0OPATUMBIX U HEOOPATUMBIX Mpolieccax?

6. MatemaTtnueckas (QopMyJaupoBKa BTOPOTO Hayajla TEPMOJUHAMUKUA —
HepaBeHCTBO Kiay3uyca. 3akOH BO3pacTaHus SHTPOIIHH.

7. Cratuctuueckuil  cMmbicn  3HTponuu. QPopmyna bonsimana  (BbIBOA).
CraTtucTryeckuil BeC 1 TEPMOJIMHAMUYECKAs! BEPOSITHOCTb.

8. YTo 03HayaeT: SHTPONUS SIBIAETCA MEPON paccestHUs WU 00ECLIEHWBAHUS
sHeprun? EAMHUIBI N3MEPEHUS SHTPOIIUH.

Q. MexaHn3M NpPOLECCOB IUIABIEHHS W KPUCTALIM3ALWA B TBEPIABIX TeEax.

@da30BbIM NEPEXO/I IIEPBOTO POAA.

10. VYnaenpHas TeruoTa IUIaBICHUSA M KpucTamwmu3anuu. OT Kakux (QU3NIECKUX
XapaKTEPUCTHK 3aBHCHUT yJAEJbHAas TEIUIOTa IUIABICHUS M KPUCTAJUIM3aLUu?
Envanner usmepenus.

11. OObscHUTE, KaK M MOYEMY H3MEHSIETCS SHTPONUS MpHU IUIABICHUH H
KpUCTaJUIM3alUu TBEpABIX Tesl. HapucyiiTe KpuBYIO IIaBICHUS U KPUCTAJUIM3ALUU
TBEpAOro tena. HazoBuTe yCioBHs KpUCTAIIIM3ALMH TBEPABIX TEI.

12.  BwiBog paboucii hopmyIb.

2.17. OmnpeneseHue OTHOIICHUS TEIJIOEMKOCTEHd TMPH TMOCTOSIHHOM
JAaBJICHUHU U IOCTOTHHOM 00beme MeTo0M Kitemana n lezopma

1. TennoemMKkocTh Tena. Y ieJbHAs TEIIOEMKOCTh M MOJISIpHAs TEIJIOEMKOCTb,
CBSI3b MEXKJ1y HUMH.
2. TepmoanHamuueckass cuctema. TepmoauHamuyeckass paloTa, TeIIoTa.

BHyTpeHHss JHEprus TEPMOAMHAMMYECKOM CHUCTEMBI. BHYTpeHHss DJHeprus
UJCaIbHOIO ra3a (BbIBOJ). 3aBUCUMOCTbh BHYTPEHHEW HEPTHU UAEAIBHOIO raza oT
Yyclia CTerneHeld CBOOOJbI U OT TeMmmeparypbl. ENUHULIBI U3MEpPEHUsT YKa3aHHBIX
BEJINYHH.

3. [TpuHIUTT MeXaHWYeCKoro SKBUBaJieHTa TemoTel Jkoyms u PobGepra
Maiiepa. [IepBoe Hauano TepMOAMHAMUKY (BBIBOX).
4, [IpumeHeHne T1epBOrO0 Havajla TEPMOAMHAMUKU K  HM30IPOLIECCAM.

TemnoemMKoCThb Ipu 1IMOCTOAHHOM 0o0beMe U ee 3aBHCHMOCTh OT YHCJIa CTEICHEH
CBO6OI[I>I. Ounrtanenusgd. TemIoeMKOCTh IIpyu IIOCTOAHHOM [JaBJICHHUM H €C
3aBUCHUMOCTbD OT YHCJa CTCIICHEH CBO60I[I)I.

5. CBs3p MEXKIy TEINIOEMKOCTSIMH IIPH TIOCTOSSHHOM JIaBJICHHH U OOBEME.
YpaBaenue Pobepra Maiiepa (BbIBOT).
6. CpenHsisi KMHETHYECKash SHEPTUsl IOCTYMATEIbHOTO JBIDKEHHUS MOJEKYI

ujeanbHOro raza. Ywucio creneHei cBoOOoabl. PaBHOMepHOe pacmpeeneHue
KMHETHYECKOW SHEPTUM TEIJIOBOrO JBMXKEHHS MOJIEKYJl MO CTEHEeHsIM CBOOOIbI
(aproauueckas runote3a bonabpimana).



7. Kiaccuueckast Teopusi TEIIIOEMKOCTH T'a30B.

8. Anmnabatubeiii npouecc. YpaBuenue Ilyaccona ans aamaGaTHOTro mpoiiecca
(BeIBOA). PaboTa maeanbHOro raza B aguabaTHOM mpoiiecce. GU3MUECKUM CMBICIT
koad¢uimenta I[lyaccona. Cesasp koddduuuenta Ilyaccona ¢ uucio creneHei
CBOOO/IBI.

9.  BrbiBox paboueit hopMyIIbI.

2.18. Onpenenenue kKo3(pPpuuueHTa BHYTPEHHEI0 TPEHUA KUAKOCTH IO
Metoay Crokca
1. C noMo111b10 MOACIH 00BSICHUTE BOBHUKHOBEHHUE CHUJIBI COITPOTUBIICHUS TIPU
JIBIDKCHUU Tel B JKUAKOCTAX MW Tra3zax. BeiBeaute dopmymny Ctokca. Kak
HanpaBieHa cuia Ctokca? YKaxuTe rpaHUIlbl IPUMEHUMOCTH 3aKoHa CTOKca.
2. KakoB xapakTep TEmIOBOro ABWXKEHUS MOJEKYJl B kuakocTu? KakoBo
COOTHOIIEHHE MEXKIY KHMHETHUYECKOW M MOTECHUUAIBHOM SHEPTUEH I MOJEKYJI
JKUJIKOCTH?
3. N300pa3ute KpUBYIO 3aBUCUMOCTH TOTEHIUAIBHOW HHEPIUH JIBYX
B3aUMOJICHCTBYIOIIUX MOJIEKYJ OT paccTosiHus Mexay Humu. [lokaxure Ha
MOTEHIIUAIbBHOW KPUBOM OOJACTh CYIIECTBOBAHMSI BEIIECTBA B  KUIKOM
COCTOSIHUH.
4, Mexann3M BO3HUKHOBEHHSI BS3KOCTH B JKHIKOCTSIX. 3aIlAIINTE 3aKOH
HproToHa 11 BI3KOCTH KUJAKOCTH. DU3nueckuii cMbICT KO3 dUlMeHTa BA3KOCTH
JKUJIKOCTH.
5. IIpu KakuX yCIOBUSAX MEXIY CIOSAMH KUJIKOCTH BO3ZHUKAET CUJIA BA3KOCTHU?
OT Kakux TMapamMeTpoB JBWKEHMS CJIOEB JKUIAKOCTH 3aBHCHUT BEJIWYMHA CHJIbI
BHYTPEHHETO TPEHUS?
6. Kak ko>(ppunmeHT BI3KOCTH JKHJIKOCTH 3aBHCHUT OT TeMIepaTyphi?
3anumure popmyny OpeHKeNs U MOSCHUTE BCE BEJIMYMHBI, BXOASIIHE B GOPMYITY
Openkens. UTo Ha3bIBACTCS SHEPTrUEH aKTUBALIU ]
1. 3anuimuTe ypaBHEHUE IMHAMUKHM IIApUKa, IABWKYIIETOCs PAaBHOMEPHO B
YKUJIKOCTH, UCTIONB3Ysl pUCYHOK. OmnpenenuTre Bce JeHCTBYIONIME HA IAPUK CHUITHL.
Cdopmynupyiite 3aKkoH Apxumena.
8. B Bs13Kk0#1 KUJIKOCTH C OJTHOM M TOM K€ BBICOTHI 0€3 HadaJbHOM CKOPOCTHU
HAYMHAIOT MajaTh JiBa IIapyKa OJMHAKOBOTO pa3Mepa. Kakoil miapuk ymager Ha
JTHO OBICTpee, ecliv IIapUKU UMEIOT pa3Hyto Maccy? Ha kakoi u3 mapukoB Oyner
JIEWCTBOBATH OOJIBIIAS CHUJIa BA3KOTO TPEHUS?
Q. BriBog paboueit popmyiibl.

2.19. Onpenenienne Ko3(pPpuiMeHTa TENJIONPOBOIHOCTH TBEPABIX TeJl

1. Uro Takoe Ttemnora? EguHunbl wu3MepeHuss TemioTel. UYTO Takoe
teriooomen? Ilepeuncnure cmocoObl TermiooOMeHa. IlosicHUTe W3BECTHBIC
CrocoOBbl TiepeIauu TEIMIOTHI.

2. [Touemy aToMbl B TBEPAOM TEJI€ MOXKHO MPEJACTABUTh B BHUJE CBA3aHHOM
cuctembl? Kakue konebaHus Ha3bpiBaloTca cBsizaHHbIMU? [losicHUTEe Ha mpumepe
JIBYX CBSI3aHHBIX MaT€MaTUYECKUX MASITHUKOB, YTO TaAKO€ HOPMaJbHbIE KOJIEOaHUs
WM MOJIa KOJIeOaHU.



3. [TosicHuTe ME€XaHU3MBbI TEILUIONPOBOJHOCTH B ra3ax, KUIKOCTAX M TBEPABIX
Ttenax. KakuMu XapakTepuCTHKaMH BeIlleCTBa ompeaensercs Kod(pUIueHT
TEIUIONPOBOJIHOCTH JUISL KaKI0TO arperaTHOrO COCTOSTHUS.

4. Kakue arperatHble cOCTOsSIHHS BellecTBa Bbl 3HaeTe? Kakoe COOTHOIIEHHE
MEXIY CpPEIHHMMH 3HAYEHUSIMU KHHETHYECKOW W TOTEHLHAIBHOW SHEPruu
BBIIIOJIHAETCS JIJIS1 KaXKJOr0 arperaTHOro COCTOSIHUS.

S. Q@OHOHHBIM MEXaHHU3M TEIUIONPOBOAHOCTH B TBEPABIX Tenax. UTo Takoe
dbonon? Yemy paBHa 3Heprus ponona? Yem ¢poHOH oTinyaercs oT poroHa?

6. B kakux TBepIbIX Tejlax MPUCYTCTBYET PELICTOYHBIN MEXaHU3M Ieperadn
Teria? B Kakux — 3JIeKTPOHHBIN?

7. BriBenute oOliee ypaBHEeHHe Ipoiiecca nepeHoca. M3 ypaBHeHus mpoiiecca
IIEPEHOCA BBIBEIUTE YPAaBHEHHUE TEILUIONPOBOAHOCTH WM 3akoH Pypee. Uto
O3HAYaeT 3HaK «MUHYC» B 3aKoHE Pyppe?

8.  Uro moHuMMaeTcsi MOA HM30TEPMHUYECKOW MOBEPXHOCTHIO, TEMIEPATYPHBIM
TPaJM€HTOM U TEILUIOBBIM MTOTOKOM B 3aKOHE Dypne?
Q. Chopmynupyiite usmdeckuid cMbIci KO3P(PULIHUEHTA TEIIONPOBOJIHOCTH.

Kak k03¢ (ULMeHT TernIonpoBOAHOCTH 3aBUCUT OT JABJICHUS U OT TEMIIEPATypbl?
VYcranoBute CBA3b  MexIy KodpduuumeHtamu auddys3um, BI3KOCTH U
TEIJIONPOBOAHOCTH.

10. Ot xakux mMmapaMeTpoB 3aBUCHUT KOA(PQOUIIMEHT TEIIOMPOBOAHOCTH IS
TBEPAOIrO JUAJIEKTPUKA. 3aBUCUMOCTh KO3((UIIMEHTa TEIUIONPOBOJAHOCTH OT
(bu3NYECKUX XapaKTEPUCTHK MaTepUaoB.

11.  CyTh KaIOPUMETPUUYECKOTO METO/A U BBIBOJ] paboyueit popMyIibl.



