AHHOTaIMs K padoyeid mporpamMmMe M CIUATNIIAHBI
«MonexynsapHast pu3nKa

Pabouast mporpamma nucruruinabl «MosekymsipHas (usuka» pa3zpaboTrana
JUTsL CTyZIeHTOB 2 Kypca HanpaBieHus 14.03.02 «SnepHbie pusnka U TEXHOIOTUNY,
cnenuanu3anuu «du3nka aTOMHOTO SApa U YaCTHUID.

Kypc «Monekynspaas ¢usuka» otHocutcs Kk pasneny bl.b.4.4 6GazoBoii
4acTH y4yeOHOro IJIaHa.

OO6mast TpyJI0eMKOCTh JUCHUIUIMHBI COCTABISET 7 3aU€THBIX €IUHUL, 252
yaca. Y4YeOHBIM IUIAHOM MPEIYyCMOTpEHBbl JieKuuu (54 yac.) W MNpaKkTUYECKHe
3ansaTusa (18 gac.), mabopaTopubie 3aHATHs (54 yac.) U caMOCTOsITeIbHAasT padoTa
(126 yac., n3 Hux 27 yacoB OTBEJIEHBI Ha MOJTOTOBKY K 3K3aMeHy). Juciuruimmna
peanuzyercs B 4 cemecTpe 2 Kypca.

MonexynsipHasi pu3HMKa Kak pasaen Kypca oOmieil Gu3nKu u3ydaercs Mmocie
KJIACCUYECKOM MEXAHUKU W SIBISIETCS OCHOBOW COBPEMEHHOW CTaTUCTHUYECKOU
¢bu3uk U TEepMOAMHAMUKHU. [7laBHOE BHUMAaHHE YICNIACTCA HW3YYCHHUIO
0COOCHHOCTEN MOJIEKYJSIPHON (POPMBI IBUKEHUS U OBJIAJCHUIO CTATUCTUYECKUMHU
METOJIaMU OIKCAaHUSI CUCTEM MHOTMX YaCTHUIL (CTATUCTUYECKHE 3aKOHOMEPHOCTH)
U OBJIQJICHUIO TEPMOJUHAMUYECKHMMH METOAAMH Ha MPUMEPE MOJIEKYISIPHBIX
CUCTEM.

MonexynsipHass  ¢u3MKa UCXOIUT M3 MpPEACTaBlIeHUs 00 aTOMHO-
MOJIEKYJIIDHOM  CTPOEHHHM  BELIECTBA W pAacCMaTpUBaeT  TEIUIOTY  Kak
OecrnopsiI0uHOE IBMXKEHHE aTOMOB U MOJIeKy1. COOTBETCTBEHHO pacCMaTPUBAIOTCS
CBOMCTBA M CTPOECHHUE OTIEIBHBIX MOJIEKYJT M aToMOB. CTaTUCTUYECKUN METOA
YCTaHABIIMBAET CBSA3b MAKPOCKOMUYECKUX CBOMCTB M3y4aeMbIX CHUCTEM OOJIBLIOTO
YKCJIa YACTUL CO CBOMCTBAMHU M 3aKOHAMM UX JBM>KEHHs. [Ipn 3TOM BO3MOXKHA Kak
3a/la4ya  HaxXOXKJIECHHUS MAaKpPOCKOIMMYECKUX CBOWCTB CHCTEMBI II0 HW3BECTHBIM
CBOWMCTBAM COCTABIIAIOIIMX €€ YacTHIl, TaK M OOpaTHas 3ajaya, HAXOXKICHHE
CBOICTB YacCTHII, COCTABIIIOIINX CUCTEMY, 10 €€ MAKPOCKOIMMYECKUM CBOWCTBAM.
[ToaTOMy MOJIEKYIAPHO-KMHETUYECKAass TEOPHUS BELIECTBA MOXET OBbITh TOJIBKO
CTaTUCTHUYECKON TEOpUEl, OCHOBHOH €€ ujeeH ABIIAEeTCS cucTeMa OOJIBIIOro Yucia
YacTHull, KOTOpas u3MepsaeTcs napameTpamu U XapaKTepu3yeTcs
3aKOHOMEPHOCTSIMHU, UMEIOIIUMH CTAaTUCTUYECKUN XapaKTep.

B ciyuae paBHOBeCHS MaKpOCKONMYECKOM CHCTEMBI 3aKOHBI JJISI CPEIHUX
BEJIMYUH, OINpEIEseMble CTAaTUCTUUYECKUM METOJOM, COBHAJAIOT C 3aKOHAMH
TepMoauHAMUKH. Takum 00pa3oM, CTaTUCTHUYECKHUE 3aKOHOMEPHOCTHU SIBJISIFOTCS
TEOPETUUYECKUM 00OCHOBAaHUEM TEPMOJUHAMHUECKUX 3aKOHOMEPHOCTEH.

BaxxHOe Hay4yHOE 3HAUEHUE MMEET M3yYEHUE MOHSATHUS SHTPOIUHU, KOTOPOE
CeromHs sBISETCA (YHIAMEHTAIbHBIM TIOHSATHEM — YHHBEPCAJbHOW MeEpou
pa3nuuHBIX (OPM JABIKEHUS MaTepHH, MEPON KOJIHUeCTBa HHGOPMAITHH.

OOyueHne  JaHHOW  JMCUMIUIMHE  OCHOBAHO  HAa  TPaJULUOHHBIX,
aKaJIEMUYECKHUX CIIOCO0ax U3y4YeHHs (PU3NUECKON HAYKH.

Huciumnnaa « MonekyisipHast (PU3UKa» JIOTHUECKU U COJEPIKATENbHO CBSI3aHa
C JIpYrUMHU H3y4aeMbIMH JucuuIuiMHamu: «MexaHnukay, «JIluneiiHas anreOpay,
«AHanuTuyeckas reoMeTpus», «MareMaTnyecKuil aHaln3».



3HaHUA, TOJYUYEHHbIE MPU U3YyUYEHUH TUCHUIUINHBI «MonekynspHas pusnka»
OyIlyT MCITOJIB30BaThCS MPH JIFOO0N TTPO(PECCHOHAIBHON ACSITEIPHOCTHA: B HAyYHO-
HCCJIEI0BATENIbCKOM CTYAEHYECKOM KypCOBOW M JMIUIOMHOW paboTe, B Hay4yHOM
CaMOCTOATENIBHOMN padboTe, B pabOTe B KAYECTBE YUUTEISI IIKOJIbI M MTPENOJaBaTeNs
BBICIIET0 YYEOHOTO 3aBEICHHUS.

Heab: Ha OCHOBE MpeACTaBICHUI 00 AaTOMHO-MOJIEKYJISIPHOM CTPOEHUU U 00
ocoboii (opMe MONEKYJISIPHOTO ABUKEHUS OOBSICHUTH (PU3NUECKHE CBOWCTBA
BEIIECTBA B ra3000pa3HOM, KHUIKOM U TBEPAOM COCTOSIHUSIX; ONMUCATh U OOBSICHUTD
ABJICHUS Ilepexoja W3 OJHOTO COCTOSHUS B JPYroe; ONHCATh M OOBSCHUTH
¢du3nyeckre NpoLEecChl, MPOXOAAIINE B BEIECTBE MPU BHEIIHUX BO3ICHCTBUSX.

3agaun:

® U3YyYUTh AaTOMHO-MOJIEKYJSIPHOE CTPOEHHE BEIleCTBa B  Pa3iIMYHBIX
arperaTHbIX COCTOSIHUSAX;

* U3YYUTH MOJIEKYJSPHYIO (POPMY BHKEHHS U €€ 3aKOHOMEPHOCTH;

® M3YYUTh TEIUIOBBIX CBOMCTB BELIECTBA OT CTPOCHHS U MOJIEKYJISPHOMN
(bOopMBbI ABUKEHUS;

® U3Y4YUTh TMPOIECChl, BO3HUKAIOIIME B BEIIECTBAX NPHU BHEUIHUX
BO3/ICHCTBUSAX — MEXaHUYECKUX, XUMUUECKUX U TEPMUUECKUX;

* U3YYUTh SIBJICHUS HA MPAaHULAX pa3fieia Pa3INYHbIX arperaTHbIX COCTOSHUMN
BELIECTBA;

® U3YYUTh IPOLECCHI IEPEXOA U3 OJHOTO (PA30BOTO COCTOSHUSA B JPYTOE;

® OBJAJETh METOJAMU CTATUCTUYECKUM U TEPMOJWHAMHYECKUM C ITOMOILBIO
MaTeMaTUYeCKOro ammapara: TEOpUU CIy4YalHBbIX BEJIUYHMH M IMPOLIECCOB, TEOPHUH
g depeHIInanbHbBIX YPaBHEHUH U ypaBHEHUH B YaCTHBIX TIPOU3BOIHBIX.

JUist  ycmenmrHoro M3y4yeHUs AUCHUIUIMHBL «MonekyspHas (Qu3uka» y
CTYIEHTOB JIOJDKHBI OBITh C(OPMUPOBAHBI CIEAYIOIINUE IPEABAPUTEIILHBIE
KOMIIETEHIINH:

¢ OK-1 BnazieHHMEeM KyJIbTYypOil MBIILIIEHHUS, CTIOCOOCHHOCTBhIO K 0000IICHHIO,
aHaJlu3y, BOCHIPUATUIO HHPOpPMAlMM, IMOCTAHOBKE WENIM M BBIOOpY MyTel ee
JTOCTHKCHHUS;

¢ OK-2 cnocoOHOCTHIO TOTUYECKU BEPHO, APIYMEHTHUPOBAHHO U SICHO CTPOUTH
YCTHYIO U TUCbMEHHYIO PEUb;

¢ OK-6 TOTOBHOCTBIO K CAMOPA3BUTHIO, MOBBIIICHUIO CBOEH KBAIM(PUKALIUU U
MacTepCTBa.

B pesynbraTe u3ydeHust JaHHOW JUCHMILIMHBI y 00ydaromuxcs GopMupyroTcs
cienyomue — obuenpodeccuoHanbHble/ Tpo(ecCHOHANbHBIE  KOMIETEHLIUU
(271eMEeHThI KOMIIETSHITHH).

Kon n Jrtansl GopMHUPOBaAHUA KOMIIETEHIHH

¢popmyauposka

KOMIIeTEHIMH
OIIK-1 3Haer OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU BEIIECTBA
CIOCOOHOCTBIO Y UJCAJBHOTO Ia3a Kak MPOCTEUIIECH MOJIEIIH BEIIECTBA,
HCITIOJIb30BaTh CTaTUCTUYECKUA W JUHAMUYECKHI METOAbI, NPHUHIIUIIBI
OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH, BUIbI COCTOSSHUN TEPMOJUHAMUYECKHUX
€CTECTBEHHOHAYYHBI cucteM, ¢a3oBble COCTOSHHUA U (Da30Bble MEPEXO/bI,
X JUCLUILINH B cooTHomenus MakcBemia  u dyHkium  ['uO6ca-




npodeccuoHaIbHON ['enbMronpIa.

JIeATEIbHOCTH, Ymeer [IpuMeHATh CTAaTUCTUYECKUI U TEPMOAMHAMUYECKUN

MPUMEHSTH METO/IbI METOIBl K  PpeHIeHHI0  (pyHJaMEHTalbHBIX  3ajad

MaTeMaTH4ECKOTrO MOJIEKYJISIPHOM (PU3UKU: BBIBOJUTH OCHOBHOE YpaBHEHHUE

aHanusa u MKT, ocHOBHOE ypaBHEHHE COCTOSHUS MACAJIBHOIO rasa,

MOJIETTUPOBAHUS, pacnpenenenue MakcBemia, bonbeiimana, MakcBemia-

TEOPETUYECKOIO U Bonbimana,  ¢opmyny — DitHmTeiHa-CMOIYXOBCKOTO,

AKCIIEPUMEHTATILHOTO 3aKOHBI IPOLIECCOB IEpPeHOca B ra3ax U KHUAKOCTIX;

UCCIJIEJOBAHUS paccuntath pabOTy WACATBHOH  TEIUIOBOM MAIIHMHBI,
MOJIyYUTh  YPaBHEHUS  BCEX  M30IPOLIECCOB U
HOJIUTPOIHBIX MIPOLIECCOB, HA OCHOBE TeopeM Kiaysuyca
dbopMynHUpoBaTh BTOPOE HAYAIO TEPMOAUHAMUKH U 3aKOH
BO3pACTaHUs SHTPONHH, BEIBOAUTE (hopmyiry Bonbimana,
ypaBHeHue Ban-nep-Baanbca nams  peanpHbIX  Tra3os,
apdexr JIxoyns-Tomcona, ypaBHenwe KianeiipoHa-
Kiaysuyca.

Brnageer | 3HaHUsAMH, YMEHUSIMHU, HaBBIKAMU YPOBHS MOJIEKYJISIPHOU

buszuku I pemieHds  QU3MUECKMX — 3aJad  Kak
TEOPETUUECKHX, TaK U IKCIIEPUMEHTAJIbHBIX.

I1K-3 rotoBHOCTBIO K | 3HaeT OcHOBHBIE METOJIbI U TIPUEMBI TTPOBEACHUS (HU3HUECKOTO

IIPOBEJCHUIO AKCIEpUMEHTA, M D3JEMEHTAapHbIE CIIOCOOBI 00pabOTKU

buznyeckux 3KCIIEPUMEHTAJIbHBIX TaHHBIX;

HKCIEPHUMEHTOB T10 YCTPOMCTBO W  NPUHUUIBI  JEHCTBUS  (PU3NYECKUX

3a/laHHON METOJIUKE, npuOOpPOB M 3JIEMEHTOB;

COCTAaBJICHUIO HanOojiee BaXHbIE W (PYHIAMEHTAIbHBIE TOCTHIKEHUS

OnMCcaHus buznyeckon HayKu;

IIPOBOIUMBIX CBSI3b (DM3UKU C TEXHHUKOW, MPOM3BOACTBOM, IPYTUMHU

UCCJIEI0BAHUN U HayKaMH

aHaJau3y pe3ynbTaToB | YMeeT dopMypoBaTh LIEJIb IIPaKTUYECKOU paboTsl,
COCTaBJIATH  OTYET MO  MpojeNaHHOW  pabore,
aHAJIM3UPOBATh X0/ PadOThHI U JIeNaTh COOTBETCTBYIOIIHE
BBIBOJIBI.

Bnageer | Meronukol U METOAOJIOTHEN MPOBENCHUS SKCIIEPUMEHTA

C TIOMOUIPKO  METOAMYECKUX  YKa3aHUM, JIEKUUH,
y4eOHHKOB U PECYpPCOB MHTEPHETA.

st popMHpoOBaHUS BBINICYKa3aHHBIX KOMIIETCHIIMI B paMKaxX JUCHUIUIUHBI
«MornekynsipHas (Gu3MKa» MNPUMEHSIIOTCS CIEAYIOIIUE METOAbl aKTUBHOTO/
MHTEPAKTUBHOTO OOy4YeHus: MpoOJeMHbIe JEKIIMHU, WHIUBUIYyallbHas paboTa Ha
KOHCYJIbTAIUsIX, pad0Ta B MAJIbIX IPYIITIaX.

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTHU KYPCA

Pazpnen 1. Mosiekynsipnas pusuka. Cratucruueckuii meron (16 gac.)

Tema 1. Cocrosinue BemecTBa. TepMoaMHamMHuuyecKHe MapaMeTphbl.
MoJieky/JIsIpHO-KHHETHYECKAas Teopus BemecTna (6 yac.)

[Ipenmer u 3amaun MOJEKYISIpHOU (PU3MKH. MONEKYIIpHO-KMHETHUYECKas
TEOpUsi BEHIECTBA. XapaKTEePUCTUKU MOJIEKYJ M KOJIMYECTBA BEIECTBA.



ArperatHble COCTOSIHMSI BellecTBa M UX Mpu3Hakh. CTaTUCTHUYECKHH U
TEPMOJUHAMUYCCKUA METOIBI B MOJICKYJISIPHON (DU3HKE ¥ TEPMOTMHAMHUKE.

OMnupuvecKre ra3oBble 3aKOHBI: 3akoHbI JlanpToHa, boitns-Mapuotra, Ieii-
JIroccaka, Ilapns, Ilackansa, ABorampo, MeHnaeneeBa-Knanelipona, TermioBoe
pacuimpeHue TBepbpiX Teil. MieanbHblid ra3 Kak MoJieib ra3000pa3HOTr0 COCTOSIHUSI.
MonexkynsipHO-KUHETUYECKAss TEOpUs HACATbHOro rasa. JlaBlieHWE WHI€aIbHOTO
raza. BeiBog ocHoBHOoro ypaBHeHus MKT wugeanbHOro raza. Dprorudyeckas
rurnore3a bosbiMana.

Temnepatypa u ee (U3MUYECKUNA CMBICI B MOJICKYISIPHO-KHUHETUYECKOM
Teopun. TermmooOMeH W TEPMOAMHAMHYECKOE paBHOBecHE. TepMOMeTpHUuYecKoe
CBOMCTBO,  TEpPMOMETpHUYECKas  BeIWYMHA. TepMoAMHAMUYEcKas  IIKaja
temieparyp. Teopema boisibiiMaHa O PaBHOBECHOM pACHPENCIECHUU SHEPTUM IO
CTeneHsIM CBOOOABI. Ymcimo cremeHeidl cBOOOAbI. 3aKOHBI HIEATHLHOTO Tasa.
N3orepmuueckuii KO3PGUIUEHT CKUMAEMOCTH, TEMIIEPAaTYPHBIH Kod(DPHUITHECHT.
['paduaeckoe mpeacTaBiIeHNE 3aKOHOB UJICaTLHOTO Ta3a.

Tema 2. DJiieMeHTBbI TeOPUM BEPOSTHOCTH, CTATUCTHYECKUN MeTOx H
CTATHCTHYECKHE pacnpenenenus (6 yac.)

CxopocTtH ra3oBbIX MOJEKyI. MI3MepeHne CKOPOCTH Tra30BbIX MOJIEKYI. OmbIT
[IITepHa, METOJ MOJIEKYJISIPHBIX ITYYKOB. DJIIEMEHTBI TEOPUH BEPOSATHOCTHU. YacToTa
U BEpPOSATHOCTh. JIUCKPETHOE U HENPEPHIBHOE PACIPEICICHUE BEPOSTHOCTH.
[I1OTHOCTE BEPOSITHOCTU. YCIOBHE HOPMHUPOBKH. TeOpeMbl CIOXKEHUS U
ymMHOXKeHUsl.  CpenHue  3HA4eHUS  CIAy4YyaWHbIX  BeIMYMH,  (QIIyKTyalus.
Pacnipenenenne  MakcBenmna — (mocTtaHoBKa — 3ajaaud).  BwiBog  pyHKIMH
pacupenesieHuss MOJEKYJ II0 MNPOEKIuAM CKopocTerd. Du3myeckud CMBICT
napameTpa QyHKIMHN pacrpeaesieHns U TOCTOSHHONW WHTETPUPOBAHUS.

Onpenenenue (QYHKIIMU  pacmpeneeHUusT MOJEKyJl 10 aOCONIOTHOMY
3HAYCHUIO CKOPOCTH. [ €OMEeTpUYecKoe WCTOJIKOBAaHUE TMONYYCHHOW (DYHKITUH.
Pacnpenenenne MakcBenia B BEKTOpHOU (hopMe M B IPUBEIEHHOM BHjie. PacueTsl
XapakTepHBIX  CKOPOCTEM  MOJEKYJ TPU KX  XAOTUYECKOM  JIBMYKCHUMU:
HaWBEPOATHEMIIIEN CKOPOCTH, CPEAHEHM M CpeIHEW KBaApaTUYHOW CKOPOCTEM,
CpeoHEl CKOPOCTH IO MPOCKUIHMH, CPEAHEr0 MOMAYJIS CKOPOCTH MO MPOEKIIUH,
CpeaHEN OTHOCUTEIBLHOU CKOPOCTH, U CBSI3U MEX]y HUMM.

bapomerpuueckass ¢opmyna u BbBOA 3akoHa bonbiimana. CBsizb MeExXIy
pactipeneneHusiMu  MakcBenna u bosbiimana. Pacnpenenenue MakcBemia 1o
3HAYCHUSIM KHUHETUYEeCKOM JdHepruu. Pacnpenenenune Maxkcesermna-bonpimana.
Pacnipenenenne bonplmanHa [ IUCKPETHOTO CIIEKTpAa 3HAYEHUW JHEPruu
(caMOCTOSITENBHO).

bpoyHnoBckoe aBmxenue. Pacder cpeaHero kBaaparta cCMEIeHUs OpOyHOBCKOM
gacTuibl. PopMyia DiiHIITERHA-CMOITYXOBCKOTO.

Tema 3. HepaBHoBecHblIe nmpoueccol. [Ipoueccol nepenoca B razax (4 yac.)

DJIEMEHTBI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU HEPABHOBECHBIX MPOIECCOB.
PaBHOBECHOE M HEPABHOBECHOE COCTOAHMA. PelakcallMOHHBIE NPOLECCH U
ABJIEHUA TiepeHoca. DPQPeKkTuBHbIA AUaMeTp U (PPEKTUBHOE CEUEeHUE MOJIEKYII
raza. Cpemusis jymHa cBoOoaHoro mpobera. IloTeHnumanpHas  KpuBas
MEXMOJIEKYIISIPHOTO B3aUMOJCUCTBUS. TemnepatypHas 3aBUCHUMOCTh



7 (HEKTUBHOTO CEYEHUS MOJEKYJI M CpeIHed JUIMHBI CBOOOJHOTO mpobdera Jyis
ra3oB u xuakocteit. @opmyna Cesepnenaa. O61mas Teopusi nepeHoca B ra3ax.

Hudpodysus. Camomuddysus. Kosdduuument auddys3un, 3aBUCUMOCTD
ko3ppuumenta qupdy3un OT TEMIEPaTyphl U JaBICHUS.

Bsskocte wim  BHyTpeHHee TpeHue. KooQduimeHT BS3KOCTH U €ro
3aBHCHUMOCTh OT TEMIIepaTypbl ¥ JaBlieHUs. Paznuuume TeMmmepaTypHBIX
3aBUCHUMOCTEHN BSI3KOCTU TI'a30B U KUIKOCTEH.

TermonpoBomHocTh.  KonduimeHT TEmIompoBOAHOCTH Ta30B H €TI0
3aBUCUMOCTh ~ OT  Temmeparypbl W  naBieHus. COOTHOUIEHHE  MEXIy
K03 hUIIEHTaMH TTIEpEeHOca.

Paznen 2.0cHOBHBIE NPUHIHUIBI (Hayajia) TEPMOAUHAMUKH.
Tepmoaunamuueckuii Metoq (20 yacoB)

Tema 1. HyuaeBoe M mepBoe Hayano TepmoaMHamuku. H3ompoueccsl,
NOJMTPONHbIE Mpouecchl. Kinaccuuyeckas reopus renoeMkocTH (6 yac.)

HyneBoe Hawano TtepmonnHamMuku. TepMOAMHAMHUYECKHE  IIPOLIECCHI:
PaBHOBECHBIE UJIM KBAa3UCTATUYECKHE, OOpaTUMble U HEOOpaTUMbIE, KPYTOBbIE WU
LUAKJINYECKHE. BHyTpennsis ~ sHeprus,  pabGorta,  Teruorta.  [lpuHiun
HKBUBAJIEHTHOCTU TEIUIOTHI U paboThI, onbIThl Maiiepa u Jlxxkoyis. BeiBoj nepBoro
Hayajla TePMOJAVMHAMUKH.

TernnoeMKoCTh UIEaTbHOrO Ta3a. TermIoeMKOCTh MPU MOCTOSIHHOM 00beMe U
naBieHun. OHTanbnus. BeiBon ypaBHenus PoOepra-Maitepa. Ilpumenenue
NEPBOro Hayaia TEPMOJMHAMUKU K M30TMPOIECCaM HICAIbHOTO raza. AanabaTHbIi
nporiecc. BeiBon ypaBHenus Ilyaccona. Pabora maeanpHOro raza nmpu agnadbaTHOM
npouecce. [lonurponssiii nporecc. BeiBOA ypaBHEHUS MOJTUTPOIIHL.

Kitaccuueckast Teopusi TEMIOEMKOCTEN ra30B U TBEP/IbIX TeJl (UUCIO CTEIEHEH
cB00OBI, TeOpeMa bosbliMaHa 0 paBHOpacHpeneIeHUN KUHETUYECKON SHEPTUH 110
creneHsM cBoOoabl). 3akoH [lrononra-Iltu. Hemocratku kiaccuueckoi TeOpHH
TEIUIOEMKOCTH TBEPABIX TEJ. DJIEMEHTHI KBAHTOBOM TEOPUH TEIIIOEMKOCTH. BBIBOI
dbopmynbl DiiHTetHA. HenoctaTku Teopun DUHIITEHHA.

Teopust TtemnoemkocT TBepabiXx Ten Jlebas. Heckombko ciioB 0
TEIJIONPOBOIHOCTH TBEpAbIX Ted. BriBom 3akona Jlebas. Xapaxrepuctuueckas
TeMIiepaTypa TBEpJIOTro Tela Wi Temneparypa [ebas. Passutue Tteopuu
TEIMJIOEMKOCTH TBEPBIX TEN U3 MPECTaBICHUS 0 POHOHAX U (POHOHHOM rase.

Tema 2. Bropoe Havyano tepmoannamMuku. Teopembl KapHo u Teopembl
Kuaaysuyca (2 gac.)

Bropoe Hawasio TepmoauHamMuku. DPOpPMYIMpPOBKH  BTOPOrO  Hayana
tepmoaunamuku Knaysuyca, KensBuna u Ilnanka. Hukn Kapuo. BeiBog paGotel u
K..4. uaeanpHoro nukia Kapao. Ilepas m Bropas teopembl Kapno. Teopema
Knaysuyca o mpuBeneHHON TEminoTe. DHTPONUS U TEPMOAMHAMHYECKUN CMBICI
SHTPONUU B HUJICAITBHOM OOpaTuMOM IMporecce. MaTeMaTHuecKoe BBbIPAXKEHHUE
BTOPOT'0 Hayaja TEPMOJMHAMUKH I OOpaTUMbIX KBa3UCTATUYECKUX MPOLECCOB.
T-S nuarpammel.



CratucTudyeckuil CMbICI BTOPOTO Hayaja TepMOAMHAMUKU. BeiBon dhopmyiibl
bonbivana juist s3HTponuy. 3akOH Bo3pacTaHusl dHTponuu Kiaysuyca. DHTponus
HEOOPAaTUMBIX IIPOIECCOB.

Tema 3. I'a3bl ¢ MeKMOJIEKYJIAPHBIM B3aMMOAEHCTBHEM (peaibHble Ia3bl)
u xuaAKocTH (6 vac.)

Peanbnbie rasel. BeiBon ypaBHeHus Ban-nep-Baanbca. @U3HUECKUN CMBICT
IIOCTOSIHHBIX BEIWYUH ypaBHeHUs Ban-gep-Baanbca. Teoperuueckne u30TepMBbl
raza Ban-nep-Baanbca. Kpurtnueckne mapameTpbsl COCTOSHHS BEIIECTBA. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUM. TepMOOMHAMHKA pPEaIbHOrO ra3a. BHyTpeHHss
sHEprus u paboTa peaibHOTO rasa.

Oddexr xoymns-Tomcona. Tepmoaumnamuka sddexra Jxoynsa-TomcoHa.
KpuBas  unBepcunm  auddepenmumanbHoro  sddexra  Jxoynsa-Tomcona.
Wurerpansubiii 23gdext xoymnsa-Tomcona.

[IoBEpXHOCTHOE HATSHKEHHE M TEPMOJMHAMHMKA IOBEPXHOCTHOTO HATSKCHMS.
Kpaesble yripl. CMaunBaHWe W HeCMauMBaHHME. Pa3HOCTh AaBIEHHI MO pa3HbIE
CTOPOHBI U30IHYTOM MMOBEPXHOCTH KuakocTu. Popmyna Jlammaca.

Tema 4. ®a3oBble paBHOBecud U (a3oBbie NMpeBpalieHus (2 yac.)

®a3pl 1 (a3oBble NpEeBpALCHUA. YCIOBUS paBHOBecUs (a3 XUMUYECKH
OJTHOPOJHOTO BEUIECTBA.

BriBon ypaBuHenusi Knaneilipona-Knaysuyca. @a3oBbi€ TEpexobl IEPBOTO
pona. Mcnapenne u koHjeHcanus. llnaBnenue u kpucrtammszauus. {uarpammel
COCTOSIHUSI U TPOMHBIE TOUKHU.

da30BbIC MEPEX0abl BTOPOro poja (od1mue GopMyIupOBKH).

Tema S. TepmoauHaMuveckre (PyHKUMH U YCJIOBUS TEPMOIMHAMMUYECKON
ycroitunBocTH (4 4ac.).

Meton  TepMOJAMHAMHMYECKUX  IMOTEHUMAJIOB WIA  XapaKTEPUCTUYEKHX
¢byukumii. Tepmonnnamudeckuii norenuuan win ¢ynkus ['m66ca. CooTHOIIECHUS
Makcsemna. OCHOBHOM KpUTEpUN TEPMOAMHAMHAYECKON YCTOMYUBOCTH.

II. CTPYKTYPA Y COJJEP)KAHUE IPAKTUUYECKOM YACTH
KYPCA

IIpakTnueckue 3anaTus (18 gac.)

3ansitue 1-2. HUaeanbHblid ra3. YpaBHeHHE COCTOSIHUSI HAeaJIbHOIO rasa.

3akon JlaanbroHa. 3akon ABoraapo. 3akon Ilackanasi, Gapomerpuueckas

(¢popmy.ia (4 yac.)

1.1. Cpa3p MeXAy OCHOBHBIMM KHHETHYECKHMHM XapaKTEPUCTHKaMHU rasa:
OTHOCHUTENIbHASI MOJIEKYJISIPHAsT Macca, MOJSpHas Macca, 4uciio ABOraapo,
yucno Jlommuara, KOHUEHTpanusa, IUIOTHOCTh. (Cmech Tra3oB. 3aKoH
Hanbrona. Monsipusle U ynenbHble BenuuuHbl (NeNe 2.1. — 2.6 mo WN.E.
Hponosy, NeNe2.1 — 2.8 no H.B.CagenbeBy).



1.2. Tepmomerpus. TepmomeTpuueckoe Tell0, TEPMOMETpUYECKasi BEIUYUHA.
[xana temneparyp ( NeNelO — 15 mo 1. T. CaxapoBy, NeNe627 — 632 non
pen. J.B. CuByxuna).

1.3.  YpaBHeHuHe COCTOAHMS HAEAIBHOTO Tra3a. [Ipomeccel. YpaBHEeHMs mpoueccoB
B uHTerpaipHoil u nuddepenunansuonn dopme (NeNe2.7 — 2.13 mo
N.E.NUponosy, NeNe2.27 — 2.31 no 1.B.CaBenbeny).

1.4. [laBnenue raza. 3axoH Ilackans, Oapomerpuueckas ¢opmyna. ['pagueHT
TEMIIEPATYPhI TI0 BBICOTE CTOJIOA ra3a B OJHOPOTHOM ITOJIE€ CHIT TsKECTH (Ne
No2.14 — 2.21 no U.E.Uponosy).

3ansatue 3-4. MouekyJsipHO-KHHeTH4YecKasi Teopusi. Pacnpenesnenue

MakcBesia u BoabnMmana (4 gac.)

2.1. ®OyHKIUSA pachpeiesieHusi BEPOSTHOCTEM MHCKPETHBIX M HEMPEPBIBHBIX
3HAQYEHUW CIIy4YallHOM BEJIIMYMHBI. BBIUKCIIEHME OCHOBHBIX XapaKTEPUCTUK
¢yukuun pacnpenenenus (NeNe2.85 — 2.86 mo U.E.MponoBy, NeNe2.74 — 2.78
no 1.B.CagenbeBy).

2.2 Pacnpenenenue MakcBemia MO MOPOEKIUSIM CKOPOCTEH, MO aOCOIIOTHBIM
3HAUEHUSIM  CKOpPOCTE€H, B  «IpPUBEACHHOM»  BUJE.  Briuncienue
xapaktepuctuyeckux ckopocrei (NeNe2.88 — 2.104, 2.108 — 2.109 mno
N.E.Uponosy, NoNe2.79, 2.78, 2.84, 2.87 no N.B.CagsenbeBy).

2.3. @OyHKUMA pacmnpeiesieHds MOJEKyJl [0 KHUHETHUYECKUM  DHEPIHsM.
Boluucnenne — xapakTepUCTUYECKMX OSHEPTUM W CpaBHEHHE HMX C
xapakrepuctudeckumu ckopoctsiMu (NeNe2.105 — 2.107 mo U.E.Uponosy, Ne
No2.90 no 1.B.Cagenbeny).

2.4. Pacnpenenenne bonpumana. PacnpeneneHue MoJieKydl B OAHOPOJHOM
NOTEHI[MAJILHOM TI0Jie, B mojie uHepuuanbHbiX cui (NeNe2.109 — 2.121 mo
N.E.UponoBy). Pacnpenenenue bonbiiMaHa ajisi JUCKPETHBIX 3HAYCHUI
sHepruu (Ne2.100 nmo M.B.CaBenbeny).

3ansaTue S. JjaeMeHTHI MOJIEKY/JISIPHO-KNHETHYECKOH TeOPUH HEPABHOBECHBIX
npoueccoB. SIBjieHus nepeHoca (2 yac.)

3.1. OrtHocuTeNbHOE YHCJIO MOJIEKYl rasza, mpoJieTaloIuX MOyTh S 03
ctonkHoBeHud.  Cpeansis  anuHa  cBOOOAHOrO  mpobera  MOJIEKYIL
Pacnpenenenue cBOOOAHBIX MpoOeroB yactuil. ODPGHEKTUBHOE CEUCHHE
B3auMojiecTBUg  Mosekyn (NeNe2.235 — 2.239, 2242 — 2243 1o
N.E.Nponogy).

3.2. Bsi3kocTh, TEMIOMPOBOMHOCTE U Auddy3ust razoB. KoadduimeHTs BSI3KOCTH,
TerionpoBogHoCTH U auddyszun (NeNe2.250 — 2.255, 2.266 — 2.272 mno
N.E.NponoBy)

3ansaTue 6. IlepBoe Havaj0 TepMOAMHAMHMKHU. Tema0eMKOCTb. YpaBHEHMS
MPOLIECCOB HA OCHOBE MEPBOIr0 HAYAJIA TEPMOAMHAMUKH VISl HACAIbHBIX
raszos (2 gac.)

4.1. PabGora, TemioTa, BHYTPEHHSSI OHEpPrus B  HMHTETPAIbHOW U
muddepenmansoii  Gopme. BberuucieHue AITUX  TEPMOAMHAMUYECKUX



bynkiuit (NeNe2.25 — 2.43 o U.E.ponosy, NeNe2.10 — 2.13, 2.41 — 2.56 no
N.B.CaBeinbeny).

4.2. TennoeMKoCTb. Yucno CTEIICHEN CBOOO/IBI. Hcnonb3zoBanue
muddepeHunanbHO (OpMbI 3alIMCH MEPBOrO Hadajga TEPMOJAWHAMHKHU IS
HaXOXJICHUs ypaBHEHUs Ipoliecca M TermoeMKocTH raza (NeNe2.44 — 2.56,
2.69 —2.84 no U.E.UponoBy, NeNe2.58 — 2.62 o 11.B.CaBenbeBy).

3ansatue 7. Bropoe Hauyaso TepmoauHamuku. HepasencrBo Kiaysmyca.
JHTponus (2 4ac.)

5.1. Pacuer K.O.J. TEIUIOBBIX M XOJOJWIBHBIX MAIIWH, B KOTOPBIX HACANbHBIN Ia3
COBEPIIAET IHKJIbI, COCTOSIIME W3 Pa3IUYHBIX H30IPOILIECCOB (HAMPUMED:
uukibl uzens u Otro). Hukn Kaprno u k.m.a. nukia Kapao (NoNe2.122 —
2.135 no U.E.UpognoBy, NeNe2.154 — 2.160 no N.B.Casenbey).

5.2. HepasenctBo Kimaysuyca. I3MmeHenne SHTponuM Tpu  OOPATUMBIX
KBa3UCTAaTUYECKUX MPOLECCAX WA OCHOBHOE YPABHEHUE TEPMOJMHAMHKHU
JUIsL 00paTUMBIX IpoleccoB B HueanbHbIX razax (NeNe2.137 — 2.146 mno
N.E.Nponogy).

5.3. CpoOopnass »Heprus [enbmronpiia U paboTa HACAUIBHOTO Ta3a B
KBa3UCTaTUYECKOM H30TepMuueckoM mnporecce (NeNe2.162 — 2.165 mno
N.E.Nponosy).

5.4 Cratuctuueckuii cMbici sHTponuu. Popmyna bonbimana (NeNe2.164 — 2.170
o M.E.Uponosy, NeNe2.106 — 2.109 o 1.B.CasenbeBy).

3ansatue 8. PeaqbHble ra3sl. YpaBHenne Ban-ngep-Baaabca. Tepmoaunamuka
peasibHOrO rasa (2 yac.)

6.1. YpaBHeHHE COCTOSIHMSI BaH-Jiep-BaalibcOBCKOro rasza. IloctosiHasie Ban-nep-
Baanbsca u ux gusudeckuii cmpicia. Kunetnka mpoieccoB B peajbHBIX Ta3ax
(NoNe2.22 — 2.24, 2.212 — 2.224 no WU.E.MponoBy, NeNe2.162 - 2.165 mno
N.B.Cagenbeny).

6.2. IlpuMmeHeHue NepBoro Havyaja TEPMOAUHAMUKH sl peIEHUs 3a/1a4 C BaH-JIep-
BaaJdbCOBCKUM razom (NeNe2.57 — 2.62, 2.225 — 2.227 no WU.E.Mponosy, Ne
No2.166 —2.171 o 1.B.CaBenbeny).

6.3. Dddexr [dxoyni-Tomcona. BeluuciaeHue mnpupamieHus TeMIepaTypsl
Beaencteue g dexra Jhxoymnsa-Tomcona (NeNe2.63 — 2.65 o U.E.Uponosy, Ne
No2.172 —2 175 no N.B.CaBenbeBy).

6.4. V3MmeHeHHe HHTPOINUU TMPU KBABMCTATUYECKUX OOpaTUMBIX TIpoleccax —
OCHOBHOE€ YpaBHEHUE TEPMOAMHAMUKHU [JIsl BaH-/I€p-BaallbCOBCKOrO Ta3a B
uHTerpanbHoii u nuddepennmanbaonn  dopme (NeNe2.147 — 2.148 mo
N.E.NUponogy).

3ansaTue 9. ’Kuakocru. Kanusisspasie saBjienus (2 yaca)

7.1. JloGaBouHOE (KanmWUIIpHOE) MAABJICHUE B JKUJIKOCTU TMOJ MPOU3BOJIBHOM
noBepxHocThio. ®opmyna Jlammaca (NeNe2.171 — 2.191 no U.E.Uponosy).

7.2. Tlpupamienre cBOOOJHONW APHEPIHM MOBEPXHOCTHOTO CJIOS KUAKOCTH. Pacuer
KOJIMYECTBA TeIIa, HEOOXOAUMOTO JJisi OOpa3oBaHHUsS CAWHUIILI ILIOIIAIH



MOBEPXHOCTHOTO CJIOSl KUJKOCTH TPU HM30TEPMUUYECKOM YBEITUUCHUH €€
noBepxHocTH (NeNe2.192 —2.197 no U.E.Mpoxaosy).

JladopaTopHsbie padorsl (54 yac.)

JlaGoparopHas padora Ne2.1. M3yueHue TeMnepaTypHOU 3aBUCUMOCTH BA3KOCTH
YKUJIKOCTH TIPU TTOMOIIA BUCKO3UMETPa C MaJarolyuM IapukoMm (5 yac.).
JlaGoparopnas padora Ne2.2. DKkciepuMeHTabHAs MPOBEPKA ra30BOr0 3aKOHA
boiins-MapuotTa ¢ npuMeneHueM yctanoBku Cobra3 (5 yac).

Jlabopatopuasi padora Ne2.3. Ompenenenue kKodhduieHTa MOBEPXHOCTHOTO
HATSDKEHUS KUIKOCTH METOJIOM OTpbIBA KOJblIA C TMPUMEHEHHEM YCTAaHOBKH
Cobro3 (5 yac).

JlaGopaTopHas pa6ora Ne2.4. OnpeneneHue TEMI0EMKOCTH METAILIOB (5 4ac).
JlaGopaTtopnas padora Ne 2.5. Pacmpeznenenue MoJieKyd ra3za MO CKOPOCTSIM
(pacnpenenenue Maxkcgenna) (5 yac).

JlabopaTopHas padora Ne2.6. MonenupoBaHue pacipeaeieHuss KOHUEHTPAUH
MOJIEKYJI Ta3a B rpaBUTAIMOHHOM T10Jie 3eMiu (bapoMeTpuueckast BpicoTa) (5 yac).
JlaGopaTtopnas pa6Gora Ne2.7. Omnpenenenue kod(PuIMeHTa MOBEPXHOCTHOIO
HaTspKeHus (5 Jac).

JlaGopaTtopnas padora Ne2.10. Omnpenenenue kodpduiieHTa BSI3KOCTH U
CpeIHEeH JJIMHBI CBOOOIHOTO Mpodera MoJIeKyI Bo3ayxa (5 yac).

JlabopaTtopnasi paGora Ne2. 14. Omnpezgenenue KodhduIMEeHTa TEMIOBOTO
pacmmpeHus MeTauioB (5 yac).

JlabopaTtopHas paGora Ne2.12. CHsATHEe KpPUBOM IJIABJICHUS M KPUCTAILIM3ALUU
runocynbdura (5 gac).

JlaGopatopnasi padora Ne2.17. OnpesneneHre OTHOIICHHUS TEIIOEMKOCTEH MpH
MIOCTOSTHHOM JIaBJICHUU U MOCTOSTHHOM oObeme meronoM Krnemana u Jlezopma (4
gac).

JlabopaTtopnasi padora Ne2.18. Omnpenenenne kodpdUIMEHTa BHYTPEHHETO
TpeHus xkuakoctu no metoxy Crokca (5 yac).

IIl. YYEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHBI JIAA OBYYAEMbIX

Y4eOHO-MEeTOIMIECKOe o0ecrieyeHue CaMOCTOSTEIbHOMN paboTHI
oOyJarommxcsi 1o AucHuIbIinHe «MonekynsapHas (U3nKa» MPEICTaBICHO B
[Tpunoxennn 1 u BKIItOUaeT B ceOst:

TUTaH-TPa(HK BBIOIHEHHSI CAMOCTOSATENILHONW paOOTHI MO AUCIUILTAHE, B TOM
YHCIIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBIITOJIHEHHE TT0 KaXIOMY 3a/IaHUIO;

XapaKTEepUCTUKA 3aaHui JJI1 CaMOCTOSATENBHON PAaOOThl OOYYaroOMIMXCS |
METONYECKHE PEKOMEHIAINH TI0 UX BBIMOJIHEHHIO;

TpeOGoBaHMS K  TPEACTaBICHUIO W OQOPMIICHHIO  pe3yNIbTaToB
CaMOCTOATEIbHOMN paboThI;

KPUTEPUH OIICHKH BBITTOJHEHUS CAMOCTOSITETTLHOU PabOTHI.



IV.KOHTPOJIb JOCTUXXEHUA LEJIEA KYPCA

Ne KonTponupyemsie Konp! 1 3tamnst OneHouHble CpeaCcTBa
/o | pasnensl / TeMbl dbopmupoBaHus
AVCIHILTHHBI KOMIICTCHIH TEKYLIUH KOHTPOIIb IPOMEKYTOUHAS
arTecTanus
1. | ArperatHbie OIIK | 3naer KontponbHas | Dk3aMeHallMOHHbIE
COCTOSIHUSA -1 pabota mo Teopuu | Bompocsl 1-3
BELIECTBA U UX [1K-3 Nel (ITP-2)
[IPU3HAKHU Ymeer Yerabii ompoc
(YO-1) u ortuer mo
nabopaTtopHOH
pabote Ne2.12, | TectupoBanue Nel
Ne2.14 (ITP-6) (TTP-1)
Bnaneer KonTtponbHas
pabota 1o
peleHuo  3az1ad
Ne2 (ITP-2)
3HaeT Jom. 3aganue: | DK3aMcHAIIMOHHEIC
pelieHue 3ama4 | BONpockl 4-7
Ne2.7-2.13
YerHbii onpoc | TectupoBanue Ne 1
Ymeer (YO-1) ; oruer mo | (ITP-1)
1a00paTOpHBIM
paboram Ne2.2
MonexynsipHo- (ITP-6)
KUHETUYECKast
TEOpUs BEIIECTBA, OIIK-
2. | MOJIEKYJISIpHO- 1
KUHETUYEeCKas [IK-3
TEOpUs UACAIBHOTO
rasa
Bnaneer
3. | Pacnpenenenue OIIK- | 3naer VYcrnas 3amura | JK3aMeHaAIlMOHHbBIE
Makcaeina. 1 pelIeHuit BOIIPOCHI 8-16
Pacnpenenenue [1K-3 HMHJUBHTyaJIBHBIX
bonbivana u 3amad (YO-1); TectupoBanne Ne 1
OapomeTrpuyueckas OTt4eTs u | (ITP-1)




Ymeer TEOPETHYECKUI
(bopmya. orpoc o
Pacnpenenenue 11a00paTOPHEIM
MakcBema- paboTtam Ne2.5,
o -
bonbimana. Ne2.6 (1TP-6),
BpoyHOBCKOE OTYET 1O 3aYETHBIM
Bnaneer 3amauam
JBUKEHUE U
dopmyna
OWHIITEHHA-
CMoIyX0BCKOrO.
DddexTrBHBIN 3Haer OTtueTsl U | DK3aMeHallMOHHbBIE
JIMaMeTp 1 TEOPETUUYECKUE Borpockl 17-21
a¢dhexkTuBHOE v OMPOCHI no
CEUYEHHE MOJIEKYII. MeeT 1a00paTOPHBIM TectupoBanue Ne 2
Cpennee uncio pabotam Ne2.1, | (ITP-1)
CTOJIKHOBCHHUH U Ne2.10, Ne2.18
mHa cBobomnoro | OITK- (YO-1), (ITP-6),
npooera. 1 OTYETHI o
HepaBHoBecHbIe [1K-3 peLICHUIO
Bnaneer
MIPOLECCHI U 3a4eTHBIX 3a]a4
SIBJICHUA TIEpeHOca
(muddysus,
BSI3KOCTh U
TEIUIONPOBOIHOCTD
3Haer KonTtponbHas DK3aMEeHaIMOHHBIE
pabota 1o Teopuu | Bompockl 22-26
Ne3, koHTpoOnBHASA
Hynesoe u nepsoe pabota 1o | TectupoBanue Ne 3
Ha"aIo pemenmo  3amad | (ITP-1)
TEPMOJMHAMHUKHU. Ned (TTP-2)
Ymeer -
]'l;ermOTa u paboTa. OTTK- ,OTHET 10 TEOPHH H
HYTPCHHIA 1 9KCIIEPUMEHTY
OHEpII 1 q [IK-3 nabopaTopHOH
dHTanbIus. Juesno paGoTHI No2.17
CTerneHel cBOOOIbI. (VO-1) (IIP-6)
v b b
AHHa6aTHHHVH Brnaneer OTYET MO PEIICHHIO
TOUTPOTIHBIN 3a4ETHBIX 3a]a4
IIPOLIECCHI.
Knaccuueckas OITK 3Haer KonTtponbHas DK3aMEHAIMOHHbBIE
TEOPHsI 1 pabora mo Teopuu | Bompocs! 27-28
TEIJIOEMKOCTH K-3 (ITP-2), otuer 1O

ra3oB M TBEPIbIX
Ten (Teopust

TEOpHUHU u
JKCIEPUMEHTY

Tectuposanne Ne 3
(TTP-1)




Ymeer nabopaTopHOH
Hrononra-ITTu). pabotsr Ne2 .4
DIEMEHTBI (YO-1), (ITP-6)
KBaHTOBOW TEOPUU
TEIUIOEMKOCTH
TBEPIBIX TEI Bnaneer
(Teopus
OWHIITENHA U
teopus Jlebas).
3Haer KonTtponbHas DK3aMEHAIMOHHbBIE
pabota mo Teopuu | Bompock 29-33
Bropoe navaio
NeS5, koHTpONBHAS
TEPMOJIMHAMUKH.
pabota 1o | TectupoBanue Ne 4
Teopemsr KapHo.
TeobeMLI pemenuto  3axay | (ITP-1)
p Ne6 (ITP-2), otuer
Kiaysnyca.
o  TEOpUH W
OHTponus u ee Vmeer
IKCHEPUMEHTY
tepmoguHamuyeck | OIIK- 2
Ui CMBICIL B ) nabopaTopHOI
CATEHO paboter Ne2. (YO-
nJealbHOM
A 1), (TIP-6)
o0paTuMomM [1K-3
mporecce.
Craructuyeckuii
CMBICTT BTOPOTO Bnageer
Hayaza
TEPMOJNHAMUKH,
dopmyna
Bbospiivana.
PeanbHble Tasbl. 3HaeT Otuer no | Ok3aMeHaIInOHHbBIE
OKCIIepUMEHTAIIBH pELIEHUIO Bonpocsl 34-35
b€ U 3a4eTHBIX  3ajad,
TEOPETUYECKHUE Ymeer VYeruwiit onpoc no | Tectupoanue Ned
U30TEPMBI TEOPHH. (ITP-1)
peaNbHBIX TA30B. OIIK- (YO-1)
VYpaBHenue BaH- 1
nep-Baanbca.
Mertactrabunbnbie | [1K-3
Bunaneer
COCTOSIHMSI.
Kputnueckoe
COCTOSIHHE
CUCTEMBI U €T0
apaMeTpsbl.
MonekynsipHbie OIIK- | 3naer OTtyeT 1o Teopuu U | DK3aMEHAIIMOHHbBIC
CHJIBI B )KUJKOCTSX. | 1 3KCIIEPUMEHTY Bonpocsl 37-39
SIBnenus Ha nabopaTopHO
TpaHUIIEe IK-3 | Ymeer paboThI TectupoBanue Ned
KUJKOCTH. Ne2.3,Ne2.7 (ITP-1)

CMmaumnBanue u

(VO-1), (TTP-6)




Bnaneer

HECMauuBaHHE.
Kanunsipasie
dazoBbIE 3Haer Otuer 1o Teopuu U | DK3aMEHAIMOHHBIE
paBHOBECHS U SKCIIEPUMEHTY BorpockI 31, 39
¢azoBbIe nabopaTtopHOi
MIEePEXO/IbI. paboThI No2.12,
JnarpaMmmsbl YCTHBIA OINpOC IO
Ymeer

COCTOSIHHSI. TEOpHH.
TpoitHas Touka. (YO-1), (ITP-6)

OIIK-
®dazoBbIe

10. | mepexoabl mepBOToO
¥ BTOPOTO poJia.
3aBUCUMOCTh
TeMITEPaTyphl
¢azoBoro nepexoaa
OT JIaBJICHHSI.

1K-3 Bnaneer

YpaBHEeHUE
Kunaneitpona-
Kiaysuyca.
TepmoanHaMuyeck 3Haer VYerHbiil onpoc 1o | DK3amMeHalMOHHbBIE
Ve Wi TEOpHUH, OTYET IO | BOIpocsl 40
XapakTePUCTHICCK | yrrre Ymeer PENICHHUIO
ue QpyHKIHH. 1 3a4ETHBIX 3a]a4. KontpomnbHas pabora
11. | CooTHomIeHUS (YO-1) (TTP-2)
Makcseinna. MK-3 | Braneer
VYpaBHeHuUs
I'n66ca-
I'enpMromnsIza.
Dddexr Txoyms- 3Haer Otuer o | DK3aMeHaIMOHHBIE
TomcoHna. PELICHHIO BOIPOCHI 36
TepmonuHaMuka 3a4eTHBIX  3ajad,
addekra xoyms- Ymeer YCTHBII OMpOC TIO
Tomcona. Kpusas OIIK- TEOpUU KontponbHas padota
| | HHBEpCHH 1 (YO-1) (TTP-2)
" | muddepeHmanbLHO Brnageer
ro a¢dexra ITK-3
Jxoyna-Tomcona.
NHTterpanbHbli
s dext Jxoymns-
TomcoHa.

TunoBsie KOHTPOJIbHBIC 3aJJaHUSI, METOJAMUECKUE MaTepHUalibl, ONPEILISIONINE
MpOoIEAYphl OIEHWBAHWS 3HAHUM, YMEHUW U HABBIKOB M (WJIM) OIMbITA
JIESATETLHOCTH, a TaK)Xe KPUTEPUM M TIOKa3aresid, HEOOXOMUMBbIE ISl OIICHKH
3HaHWM, YyMEHUN, HABBIKOB M XapakTepuU3ylIlue dTanbl (HOPMHUPOBAHUS
KOMIIETEHIIU B  TPOILIECCE€  OCBOGHMS  O0Opa3oBaTeIbHOM  MPOTPaMMBI,
npeacrasieHsl B [Ipunoxenuu 2.



V. CIHHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOANYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

OcHoBHas TUTEpaTYypa

1. Kukoun MN.K., Kukoun A.K. Monexynsipuas ¢usuka./ M3n.4-e crep. —
CII6: «Jlanby., 2008. — 480c.

2. CapenseB U.B. Kypc ¢usuku: Tom 1. MonekymnsipHas ¢usuka: —
CII6.: U3n-Bo «JIanb», 2008r.-352¢.

3. http://e.lanbook.com/books/38/ Bamumer M.I., Ilos3nep A.A. Kypc
obmeit ¢u3uku : YueOHoe mocobue. 2-¢ m3ma., crep. — CII6.: M3marenscTBO
«JIaaby, 2010. — 576c.
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U IPOrPaAaMMHOI0 odecnevyeHust
[Ipu ocyiecTBieHnH 00pa30BaTEIBLHOTO UCIIOIB3YETCA CIIEIyIOIIee MPOrPaMMHOE
obecmnieuenue: MicrosoftOffice (Excel, PowerPoint, Word u 1. 1), OpenOffice,
Skype, mporpaMMmHoOe o0ecreueHue MEKTPOHHOTo pecypca caita JIBOY, Bkitoyas
OBC JIBDY.
Metoauueckue mocoOust 17151 BBITIOJTHEHUs 1a00paTOpHbIX padOT pa3MEIIEHbI B
MHTErpUpOBaHHOM maTdopme anekTpoHHoro o0yuyenust Blackboard JIBOY.

VI. METOJMYECKHME YKA3ZAHMS IO OCBOEHUIO
TV CHMUILIAHBI

Cooeporcanue memoouueckux yKasauuii 6Knio4aem:

® pPEKOMEHJALUMM [0 IUIAHUPOBAHUIO U  OPraHU3alld BpPEMEHH,
OTBEJCHHOI'0 Ha U3y4YE€HUE IUCLUILINHBI,

® ONUCaHWE NOCIEAOBATEIBHOCTU ACHUCTBUU CTYACHTA, WIM AJITOPUTM
U3y4YECHUS TUCIUILINHBI,

® pPEKOMEHJALUH 10 padoTe C JIUTEPaTypoii;

® METOAMYECKHE YKa3aHUs K BBIIOJHEHMIO JJAOOPATOPHBIX padoT

® METOAWYECKHUE YKa3aHUs K PELICHUIO 3a4a4.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIUIIJIINHbI
JlabopatopHble paOOThl BBIMOJIHSIIOTCS HA COBPEMEHHOM OOOpY/IOBAHHH B

CHEIUATN3UPOBAHHON JTaO0PATOPHH, OCHAIIEHHOM CIIETYIOIIMM 000pY/IOBAaHUEM:
W3MepuTenpHOE KOJIBLO ISl ONIPEAEIIEHUS TOBEPXHOCTHOTO HATSKEHUS
basoBas ycranoBka cuctemsl KoOpa3

Hcrounuk nutanus, 12 B

WNudpopmarnmonnslii kabens tuna RS 232 1

ITporpammuoe obecnieuenue ams natunka Cuiel/Tecna cuctemsl Kobpa3
N3mepurensubiil Moxyns, Hetoron Jlatumk HeroTona

[Ipssmoyronbubli 3axuM «PASS»

Tpenoxuux «PASS»

Crepxenb mtatuBHBIA «PASS», npsimoyronsHsiid, 1 = 250 MM
JlaboparopHas nogbeMHas miargpopma, 160 x 130 mm

Yamka [Tetpu, d = 200 mm, cTexiio

TTK ¢ cucremoii Windows® 95 wiu Bbiwie

Anmnapar 111 n3y4eHus: KHHETUYECKON TEOPUH Tra30B

Wcrtoynuk nuranus, peryn., 15 B nepem. Tok / 12 B mocT. Tox / 5 A
CBeTOBOIi Oapbep O CUETUNKOM

Hctounuk mutanus S5 B moct. Tok / 2,4 A

Ctpobockon ¢ HuppPOBBIM HHIUKATOPOM

Cekynnomep, uppoBoit

Crexnsanble mapuku, d=2 mm, 10000 .

Cranbuble mapuky, d=2 mm, 1000 mrT.

Tpenoxuuk «ITACC»

Mratus «[IACC», npsimoyronbHbii, 1=400 Mmm

[Ipsamoyronbuslil 3axum  «[TACC»

CoenunuTenbHbld HYpP, 750 MM, KpacHBIM



CoeaunuTenbHbIA WHYpP, 750 MM, CUHUHI
Bucko3zumeTp ¢ nagaromuM mapukom
Tepmomerp, 24..+51°C, st BUCKO3UMETpa € NaJAr0IIUM HIapUKOM
[TorpyxHnou Tepmoctar TC10
Habop npucnocobienuit s repmMocrara
Banna ni1s TepmocTara, MakpoJIOH
[MoncraBka mox petopty, 210x130 MM, h=750 Mmm
YHHUBEpCaTbHbBIN 32KUM C IIAPHUPOM
[MukHOMETp, KANMOPOBAHHBIN, 25 M
Mepnas xomnba, 100 M, NS12/21
Men3ypka, Bbicokasi, 150 mi1, cTeksiHHas
Mensypka, Hu3Kas1, 250 M1, CTeKIsTHHAS
[Munerku [actepa, 1=145 MM, 250 mT.
Pe3nHoBEIE HAKOHEYHHUKHU A1 THITETOK, 10 mIT.



[Tpunoxenue 1

MUWHHCTEPCTBO OBPABOBAHNS 1 HAVKU POCCUMCKON OEJIEPALIN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICITIETO MPOECCHOHAITEHOTO 00pa30BaHMS

«/laabHeBOCTOYHBIN (erepaibHbId YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHbBIX HAYK

YUYEBHO-METOJINYECKOE OFECIIEYEHUE CAMOCTOSTEJABHOM PAGOTHI
OBYYAIOIIIUXCA

o pucuuminae «MostekyasipHast pusuka»
HanpasJsienue noarorosku 14.03.02 «Snepuast gpusuka U TeXHOJIOr M)
IMpoduiab «PU3MKa AaTOMHOT0 AAPA U YACTUILD)
®opma NOATOTOBKH OYHAS

BaaauBocTok
2015



IlnaH-rpaduk BbINOJHEHUS CAMOCTOSTEIbHON PadoThl 0 TUCHUILIHHE

Ne
n/n

JlaTa/cpoku
BBINOJTHECHUS

Buja camocTosiTe ILHOM
padoTbI

IIpumepHbIe
HOPMBI
BpPEeMEHH Ha
BBINIOJIHEHHE,
yac

DopMa KOHTPOJIA

3 Hexenst
cemecTpa

[ToaroroBka k
MPAKTUYECKUM U
1a00paTOPHBIM 3aHSATHUSM,
CaMOCTOSITENTLHOE
penieHue 3aaaq.

4

KonTponbhas pabota
o Teopuu Nel.

5 Henenst
ceMmecTpa

IToaroroBka k
TECTUPOBAHUIO 110 TEME:
«MKT mnpeanpHoro rasa.
Pacnpenenenne
MaxkcBennay.

TectupoBanue Ne.1 (5
3aJ1aHui)

6 HemeIs
ceMecTpa

Pemenne
WHJUBUTyaJIbHBIX 3a]1a4
no TeMe: «Pacrnipenenenue
MakcBena,
pacrpeneneHue
Bonsnmanay

3anuTa penieHun
WHIMBUIYaJIbHBIX
3aJa4 Ha
KOHCYJIbTalluu

7 1 8 Henenn
cemecTpa

[ToaroroBka k
MPaKTUYECKUM U
1ab0paTOPHBIM 3aHATHSM,
CaMOCTOSITEIILHOE
pelIeHne 3a1a4 1Mo TeMe:
«[lepBoe Havyano
TEPMOJIMHAMUKH U €r0
NPUMEHECHHUE K
H30TIpOoIIeCCam»

3amura peneHuin
WHIUBUAYAITbHBIX
3a1a4

9 gHenens
ceMecTtpa

Iloaroroska x
TECTUPOBAHUIO TIO TEME:
«Pacnpenenenue
Makcsenna-boabimana.
OO11ast TeOpHst MPOIIECCOB
MepeHoca B razax»

TectupoBanue Ne2 (5
3a/1aHui)

10 u 11 Hengenn
ceMecTpa

IToaroroBka k
TECTUPOBAHUIO 110 TEME:
«IlepBoe Hayano
TEPMOJIMHAMUKH.
Kiaccuueckas teopust
TEIIOEMKOCTH. DJIEMEHTEI
KBaHTOBOM TEOpUU
TEIIIOEMKOCTID».

TectupoBanue Ne3. (5
3aJ1aHui)

12 Hemens
ceMecTpa

Pemenue
VHJIUBUIYAJIBHBIX 3a7a4
no Teme: «Pacuer K.11.1.
HAAeaTbHBIX TEIIOBEIX
MaIllH

3amuTa peneHui
WHIMBUIyaJIbHBIX
3a/1a4 Ha
KOHCYJIbTallu1




8 13 nenens IToaroroska k 4 KonTponbhas pabota
ceMecTtpa KOHTPOJIbHOM paboTe 1o No2(Teopus)

TeMe: « DHTPOMUSL.
TepmoguHaMU4ECKU 1
CTaTUCTUYECKUMN CMBICI

SHTPOTIAM
9 14 u 15 Henenu ITonrorosxka k 3 3amura peneHuin
ceMecTpa MPaKTUYECKUM U WHIUBUTyJTbHBIX
1ab0paTOPHBIM 3aHITUIM 3aJ1a4.

«PeanbHbIe raspl.
YpaBHenue Ban-nep-
Baanncay.
CaMOCTOSTCIBLHOE
perieHue 3a1au.

10 16 nenens [ToaroroBka k 3 TectupoBanue No4
ceMecTtpa TECTUPOBAHUIO 110 TEME (53amanmin)
«Bropoe Haudano
TEPMOJIMHAMUKH.
Peanbnbie ra3pl. @a3zoBbie
paBHOBecHs U (pa3oBbIE
MIPEBPALICHU.

11 17 nepens IToaroroBka k 2 Hrorosoe
ceMecTpa MPaKTUYECKUM U TECTUPOBAHUE
1ab0paTOPHBIM 3aHITUIM
10 TEMeE
«TepmoguHamuyeckue
(GYHKLIMU U yCTIOBUS
TEPMOJIUHAMUYECKON
YCTOWYUBOCTH»

12 DK3aMeH 36

XapakTepucTHKa 3aJaHUI I CAMOCTOATEIbHOM padoThI CTYACHTOB H
MeTOAMYeCKHEe PEKOMEH/AIUH 110 UX BbIIIOJIHECHUIO
CamocrosTenbHas paboTa CTy/IEHTOB HANpaBJeHa Ha pelIeHUE CIeTyOUUX 3a1ay:
- CTUMYJIMPOBaHHE PUTMUYHOW y4eOHOH, II03HABATEIBbHOM U TBOPYECKOM

JEATEIbHOCTH B TCUEHHUE BCErO CEMECTPA;

- COBEpIICHCTBOBAHME HABBIKOB IIOMCKAa HEOOXOIMMOM HaydHOH U Yyd4eOHo-
METOAUYECKON JINTEPATYPHI;

- COBEpUICHCTBOBAHWE YMEHHUH pemiath (U3MYECKHUE 3aJaud Pa3IMYHOIO YPOBHS
CJIO’)KHOCTH;

- pa3BUTHE aHAIMTUYECKOTO MBIIUICHUSI 1 KOMMYHHUKATUBHBIX CIOCOOHOCTEH.

[Ipy nOArOTOBKE K MPAKTUYECKUM 3aHATHSM CTYICHTHl H3Y4arOT HAY4HYIO,
y4eOHYI0O U METOAUYECKYIO JUTEPATYpPY IO COOTBETCTBYIOIIEH TEME (CM. TEMbI
3aHSTUN MPAKTUYECKON YacTH Kypca).

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

Heab: moy4uTh XOPOIIME 3HAHMS MO JAUCLMIUIMHE U HAYYUThCS pabOTaTh

CaMOCTOSITEIBHO.




3agaun:

- IPUOOPETEHNE HABBIKOB CAMOCTOSITENIHON pabOThI € JIEKITHOHHBIM
MaTepuasomM;

- TpUOOPETEHHE HABBIKOB CAMOCTOATENbHOW pPabOThl C OCHOBHOM U
JOTIOTHUTENIbHOM JIMTEPATY PO, MOJIb30BAThCSI HHTEPHET — PECYPCaMU;

- YMEHHE aHaM3HpPOBaTh MpPAKTUYECKHE 3a7aud, CTAaBUThb M pEIIaTh
aHAJIOTUYHbIE 33]Ia4H.

Pabota ¢ TeopeTnyeckuM marepuaioM JOHKHA OCYIIECTBISTHCS Ha OCHOBE
JEKIIMOHHOTO Kypca JUCHUIUIMHBL. [[7 3TOro CTYIEHT OJKEH BECTH KOHCHIEKT
JIEKIUIA U yMETh paboTaTh C HUM.

PaGora ¢ nuTeparypodl mpennosaraeT CaMOCTOSITENBHYI0 paboTy ¢
y4eOHUKaMH, KHUTaMHW, YYE€OHbBIMH MOCOOUSIMH, y4eOHO-METOAUYECKUMU
MOCOOUSIMH TIO BBITIOJIHEHUIO KypPCOBOM PabOThI U BBITYCKHON KBATH(PUKAITMOHHOM
paboThl, C HOPMATHBHO-TIPABOBBHIMU HCTOYHHUKAMH. llepedeHs muTepatypsl:
OCHOBHOM, JONOJIHUTEIIBHOW, HOPMATHBHOW M HMHTEPHET-PECYPCOB IPUBEACH B
paznene V «YueOHO-MeETOIMYECKOe OO0ecleueHrne UCIHUIUIMHBD) HACTOSAIEH
paboyeil mporpaMmal.

CamocrosTenbHass paboTa ¢ JHUTEpaTypHbIMH HCTOYHMKAMU TpeOyeT OT
CTYAECHTa YCUIYMBOCTHU, TEPIEHUS U COCPEAOTOYEHHOCTH. YTOOBI Jiydllle MOHSThH
CYILLIECTBO BOIIPOCA, >KEJIATEJIbHO 3aKOHCIEKTHUPOBAaTh HW3y4YaeMblid Mmarepua,
CIENarb HYXXHbIE IIOMETKH, OTMETUTh BOINPOCHl JUISI KOHCYJIbTAllUM C
IIPENOIaBaTEIIEM.

2. IToaroroBka K KOHTPOJIbHBIM padoTam.

Heab: moy4nTh XOPOIINE 3HAHUS MO JUCIHUIUIMHE W HAYYUTHCS paboTaTh
CaMOCTOSITEIIBHO.

3agaun:

- IPUOOPETEHNE HABBIKOB CAMOCTOSTENFHOM paboOThI peleHus 3a1ay;

- TpUOOPETEHHE HABBIKOB CAMOCTOATEIbHOW pPabOThl C OCHOBHOM U
JOTIOTHUTENIbHOM JIMTEPATY PO, MOJIb30BAThCSI HHTEPHET — PECYPCaMU;

- YMEHUE aHaJM3HpPOBaTh MpPAKTUYECKHE 3a7aud, CTAaBUThb M pEIIaTh
aHAJIOTUYHbIE 33]JIa4H.

KoHTponbHble paboThl MO3BOJSIOT 3aKPENUTh TEOPETUUYECKUM MaTepuan
Kypca. B mpoiiecce u3yueHus (U3MKU CTYIEHT JOJIKEH BBINOJHUTH B KaXKIOM
CEMEeCTpe TpU KOHTPOJIbHBbIE paloThl. PemieHune 3amad KOHTPOJIBHBIX padoT
ABJISIETCS. MPOBEPKOM CTENEHU YCBOEHUS CTYIEHTOM TEOPETUUYECKOro Kypca, a
OIICHKA TIperojaBareiis Ha paboTy MOMOTarT eMy J0padoTaTh W MPaBUIILHO
OCBOWTH Pa3IMUHbIC pa3jienbl Kypca gusuku. [lepen BbImodHEHHEM KOHTPOIHHOM
paboThl HEOOXOAMMO BHHMATEIHLHO O3HAKOMHUTHCS C MPUMEpPAMH PEIICHHS 3ajad
M0 JIaHHOW KOHTPOJIbHON paboTe, ypaBHEHUSMU U (OpMyJaMH, a TakKxke CO
CIPABOYHBIMH MAaTE€pPHATAMH.

MeTtoauyeckne yKa3aHusi K BbIIIOJTHEHUI0 KOHTPOJILHOM padoThl.

KoHnTponbHyto paloTy cieayeT BBINOJIHATh aKKypaTHO. [l mosicHeHUs
pEelIeHMs] 3a/ladyd TaM, TJIe 3TO HYXKHO, aKKypaTHO clieJlaThb YepTexk; pelIeHHe
3a/la4yd U HUCIOJIb3yeMble (OPMYJIbI JIOJKHBI COMPOBOXAATHCS IOSICHEHUSIMU; B
NOSICHEHUSIX K 3a/iladye HEoOXOIMMO yKa3blBaTh T€ OCHOBHBIE 3aKOHBI M (HOPMYIIbI,



Ha KOTOpBIX Oa3upyercsl pelleHue NaHHOW 3ajjaud; MpHU IOJYYEHUU PacuyeTHOM
dbopMynbl I penieHUs KOHKPETHOW 3aJaud TPHUBOIUTH €€ BBIBOM; 3ajady
PEKOMEHIYETCsl PEIIUTh CHavyala B OOIIEeM BHUIE, T. €. TOIbKO B OYKBEHHBIX
0003HAYECHMSIX, TMOSACHAS MPUMEHSAEMble MPU HanucaHuu (opmyn OyKBEHHBIE
0003HAYEHHMsI; BBIUMCIEHUS CIIEAYyeT MPOBOAUTH C TOMOUIBIO MOJCTAHOBKU
3aJlaHHbIX YHCJOBBIX BEJIMYMH B pacueTHyio (opmyny. Bce nHeobOxomumbie
YUCJIOBbIE 3HAUEHUs BEJIMYMH JOJDKHBI OBITh BbIpakeHbl B cucreMe CHU (cwm.
cnpaBouyHble Marepuaisibl). [lo oOKOHYaHHWE peleHuss MTPOBEPUTH  EAUHUIIBI
MOJyYEHHBIX BEJIMYUH MO0 pacdyeTHOM ¢GopMylie U TeM caMbiM IMOATBEPIUTH €€
NPAaBWIBHOCTh; KOHCTAHThl (PU3MUECKUX BEJIUYHMH U JIPYTUE CIPABOYHBIC JAHHBIC
BBIOMPATh U3 TAOJHII.

Boinosinenne 1a60paTopHbIX padoT.

Leab: moMy4nTh XOPOIINE 3HAHWS MO JAUCIHUIUIMHE W HAYYUTHCS paboTaTh
CaMOCTOSITEIIBHO.

3agaun:

- NpUOOpPETEHUE HABBIKOB CAMOCTOSTENBHOW paOOThl MPU BBINOJHEHUU
71a00pPaTOPHOIrO MPAKTHKYMa 3HAKOMCTBO C YCTPOMCTBOM M MPUHLIMIIAMU JEHUCTBUS
¢u3nueckux NpudOPOB U UX JIEMEHTOB;

- TpUOOPETCHHE HABBIKOB CaMOCTOATEIbHOM pabOThl ¢ OCHOBHOM U
JOTIOTHUTENIbHOM JIMTEPATY PO, MOJIb30BAThCSI HHTEPHET — pECypcamu;

- YMEHHUE aHATM3UPOBATh PE3ybTaThl (PU3UUECKOTO IKCIIEPUMEHTA, CTABUTh
U peliaTh aHAJIOTMYHbIE 33]Ia4H.

[Ipu mpoxokIeHnH 1a00PaTOPHOTO MPAKTUKYMA KAkl CTYJICHT BBITIOTHSET
HECKOJIbKO J1abopaTtopHbix paboT. Ilepen BwimonHeHHEM 1abOpaTOpHON PabOTHI
CTYZIEHT JOJDKEH O3HAKOMHUTCS C METOJAWYECKMMHU YKa3aHUAMU K JaHHOU pabore,
MOJIFOTOBUTBCSI K YCTHOMY OIIPOCY IO TEOPETUYECKOMY MaTepHally, KOTOPBII Tam
MpUBEJICH, pa300paThCsi C METOAUKON MpPOBEAEHUS (PU3NUECKOTO SKCIIEPUMEHTA U
00pabOTKH AKCIEPUMEHTANBHBIX JTaHHBIX; OTBETUTh HAa KOHTPOJbHBIE BOMPOCHI,
COCTaBUTh OTYET.

Bomnpocs! k 1a00paTopHbIM padoTam

Borpocsl k 1a6opaTopHbIM paboTaM MPUBEIEHBI B TIPUIIOKEHUU 2.

Ipumepwvt oomawiHux KOHMPOJILHBIX 3A0aY

1. 6 r yraekucinoro ra3a (C02) u 5 r 3akucu azora (N20) 3anojiHsOT
cocyn o0beMoM B 2:107° M3. KakoBo oOliiee 1aBjieHHE B COCY/IE IPU TEMITEPATYPE
127° C?

2. Haittu cpenHio0 KBagpaTUYHYO0 CKOPOCTh MOJIEKYJ rasa, INIOTHOCTh
KOTOPOTO IpH JaBjieHun 750 MM. pT. cT. paBHa 8,2- 10” r/cm’. 2) Uemy paBHa
Macca OJIHOTO KMJIOMOJISI 3TOT0 rasa, ecii 3Ha4YeHHe MIOTHOCTH JIaHO s
temneparypsl 17° C?



3. 7 T yrIeKucioro ra3a 0puto Harpeto Ha 10° B yClI0BHSX CBOOOIHOTO
pacmmpenus. Halitu paboTy pacmmpenus raza U U3MEHEHHE €T0 BHYTpEHHEH
SHEPIUU.

4.  WpeanpHas X0noAWIbHAsA MalllMHA, padoTaroniasi o 00OpaTHOMY
nukiny Kapso, coBepiiaet 3a oJuH 1y padoty, pasuyto 3.7 kJ[x. [Ipu atom oHa
OepeT TeIIo OT TeJla ¢ TeMIepaTypoi » =-10° C B mepeaaeT Terio Teiy ¢
temrepatypoii +17° C. Haittu: 1) k. 1. a. nukia; 2) KOJIMYECTBO TEIUIA, OTHATOIO y
XOJIOZHOTO TeJa 3a OJUH LUKJI; 3) KOMTUYECTBO TEIIa, IEPEIAHHOTO TOpSTuEMY TEILy
3a OUH LHUKIIL.

5. bannon emkocThio 12 11 HanoaHeH a30ToM npu AasieHuu 8,1 MIla u
temrepatype 17° C. Kakas macca a3ora Haxonutcs B 6amione?

6. Haittn ynenpHyr0 TEIIOEMKOCTh IPU ITOCTOSHHOM JAaBJICHUH I'a30BOU
CMECH, COCTOALIEH U3 3 KMOJIeH aproHa u 2 KMoJiei a3oTa.

7. J10 KaKoW TeMIiepaTypsl OXJIAAUTCS BO3IyX, HAXOISAIIUANCS IPH
temriepatype 0°C, ecau oH pacmmpsercs aainadaTH4ecku oT oobeMa Vi 110
o0bema V =2V,?

8.  HMpeanbHad TemoBas MallMHa, padoTaroas no uukiny Kapso,
MOJTYYaeT 3a KaXKJIbli IUKJ OT Harpesarend 2,512 k/[. TemnepaTtypa HarpeBarens
400° K, remneparypa xonoaunsHuka 300° K. Haiitu paboty, coBepiiaemyo
MAaIIMHOMN 3a OJUMH LMK, U KOJIMYECTBO TEIUIa, OTIABAEMOI0 XOJIOAUIBHUKY 32
OJIMH LIHKI.

TpeGoBanusi K npeACTABICHUIO U 0(POPMIICHHUIO JTA00PATOPHBIX
paoor

V3y4yeHre METOMUKH BBITIOJIHEHUS PAaOOTHI MPOU3BOIAUTCS CTYACHTAMHU JI0
Hayvajia 3aHATUN CaMOCTOSATEIBLHO U BKIIIOYAET B ce0s u3ydeHue Gu3n4ecKor CyTH
UCCIIElyeMOrO SIBJICHHMSI W NPUHIUIHUAIBHOM CXEMbl JKCHEPUMEHTAIbHOU
YCTaHOBKHU. Jl7si 3TOro B Hayalie KaXXJIOro METOJUYECKOrOo YKa3aHWUsl HMEETCs
KPAaTKUKA TEOPETHUYECKUM Marepuay. J{ONOJHUTENbHBIA Marepuall  MOKHO
MOJIy4YHTh, U3ydas YUYCOHYIO U HAYYHYIO JTUTEPATYPY, CHHUCOK KOTOPOH MPUBOAUTCS
B KQKJIBIX METOIMYECKHX yKazaHusX. [locie u3yueHns TeopeTuuecKoro Mmarepuranina
CTYACHT JOJDKEH 3HaTh OTBETHl HAa KOHTPOJIBHBIE BOMPOCHL. B TeTpamm s
nabopaTopHOro TpakTUKyMa (pabouasi TeTpanb) AOHKHBI OBITH IOATOTOBIICHBI
pacyeTHbie (OPMYJIbl, TaOIUIBI AJIS 3alUCH U3MEPEHHBIX 3HAUCHUM, BhIUEpUYCHA
ANIEKTPUYECKasi MIPUHIMITUAIIBHAS CXeMa SKCIIEPUMEHTAIbHON YCTAaHOBKH.

OTuer 1o 1adopaTtopHOil paboTe TOJKEH BKIIIOYATh CIAEAYIOIIHNE Pa3/Iebl:

1) Ha3BaHue J1a0OpPaTOPHOU pabOTHI, €€ HOMED;

2) 11esb paboThI;

3) nepeueHb UCIONIb3yeMbIX MPUOOPOB, MPUHAICKHOCTEN U 000pYI0BAHMS;

4) NpUHUMIIHATFHAS CXeMa YCTaHOBKH;

5) pacueTHbie POPMYIIbI, XapaKTEPUCTUKH UCTIOIB3YEMBIX TIPUOOPOB;

6) TaOJIUIIBI C pe3y/ibTaTaMu U3MEPEHU;

7) rpadudeckoe MpeacTaBICHUE PE3YIIbTATOB;

8) pacueThl MOrPEITHOCTEN U3MEPEHUSI;



9) OKOHUYATEILHBIA PE3YJbTAT C YISTOM ITOTPEITHOCTEH U3MEPEHUS;
10) BBIBOIBI 11O paboTE.



[Tpunoxenue 2

MUWHHCTEPCTBO OBPABOBAHNS 1 HAVKU POCCUMCKON OEJIEPALIN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICITIETO MPOECCHOHAITEHOTO 00pa30BaHMS

«/laabHeBOCTOYHBIN (erepaibHbId YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHbBIX HAYK

®OH/J OIEHOYHBLIX CPEACTB
1o aucuumiInie «MosekyasipHast pusuka
Hanpasaenune noarorosku 14.03.02 «SAnepnast pusuka U TeXHOJIOT M)
IMpoduib «PU3MKAa ATOMHOT0 AAPAa U YACTHUILD)
®opma NOArOTOBKH OYHAS

BaaguBocTok
2015



Hacnopt ®OC

Kon u Jrtansbl popMUpPOBaHUA KOMIIETEHIHHU
(popmysmmpoBka
KOMIIeTeHUMHU

OIIK-1 3Haer OCHOBBI MOJIEKYIIPHO-KUHETUUECKOM TEOpUU BEIIECTBA

CIOCOOHOCTHIO Y HMJICAJIBHOTO ra3a Kak IpOCTEeUIIeld MOJENH BEUIECTBA,

UCIIOJIb30BaTh CTaTUCTUYECKUN M JUHAMUYECKHI METOIbl, MPUHLUIIBI

OCHOBHBIE 3aKOHbI TEPMOJMHAMUKHU, BHUJIbI COCTOSIHUN TEPMOAMHAMUYECKUX

€CTECTBEHHOHAYYHbI cucreM, (Ha3oBble COCTOSHUS U (Da30BbIE MEPEXOIbI,

X TUCLUILIVH B cooTHomeHus MakcBeia wu QyHkKnum [ uO6ca-

npodeccruoHaIbHON ['enbMrospLa.

JICSITEIbHOCTH, VYmeer [IpuMeHSATh CTaTUCTUYECKUA M TEPMOJUHAMUYECKUN

IIPUMEHATH METO/bI METOJbl K  peUIeHUI0  (pyHIaMEHTalbHBIX  3ajau

MaTeMaTH4ECKOIro MOJIEKYJISIPHOM (PU3UKU: BBIBOJUTH OCHOBHOE YpaBHEHUE

aHanu3a u MKT, ocHOBHOE ypaBHEHUE COCTOSHUS UECAIIBHOTO Ia3a,

MOJIETIUPOBAHHS, pactpenenenne Makcepenna, bonbnmana, Makceia-

TEOPETUYECKOT0 U Bonbumana,  ¢opmyny — DitHiTeiHa-CMOIYXOBCKOTO,

AKCIEPUMEHTAIBHOIO 3aKOHBI TPOILIECCOB IE€peHoca B razax U JKUIKOCTSX;

WCCJIEJOBAHHUS paccuuTaTh pabOTy HAEATBHOM  TEMJIOBOM MallUHBI,
NOJYyYUTh  YpaBHEHUS  BCEX  M30MPOLIECCOB U
HOJIUTPOIHBIX IIPOLIECCOB, Ha OCHOBE TeopeM Kinaysuyca
(dbopMynHMpoBaTh BTOPOE HAYaJI0 TEPMOAUHAMUKU U 3aKOH
BO3pAcTaHUs SHTPONMHU, BEIBOAUTE (hopmyiny bonbimana,
ypaBHeHue Ban-nep-Baanbca g peanbHbIX Tra3os,
apdexr xoynsa-Tomcona, ypaBHeHue KuamelipoHna-
Kiay3uyca.

Brnageer | 3HaHUsAMHU, yMEHUSMHU, HaBBIKAMH YPOBHS MOJIEKYJISIPHOM

buszuku Ui pemieHds  QU3MUECKMX  3amad  Kak
TEOPETUYECKHX, TaK U IKCIIEPUMEHTAJIBHBIX.

ITK-3 roTOBHOCTBIO K | 3HAET OCHOBHBIE METO/BI ¥ MIPUEMBI TIPOBEJCHUS (HU3UIECKOTO

IIPOBEICHUIO OKCIIEPUMEHTa, U DIIEMEHTapHbIE CIOCOOBI 00PabOTKU

bu3nueckux JKCIEPUMEHTAJIbHBIX JaHHBIX;

HKCIIEPUMEHTOB I10 YCTPOMCTBO ¥  MPUHLUNBI  JEHCTBHA  (PU3NYECKHX

3aJJaHHOU METOMKE, npuOOPOB U IEMEHTOB,;

COCTAaBJICHUIO HanOojee BaXHbIE M (YHIAMEHTAIbHBIE TOCTHIKEHUS

OTNHMCaHUs (bu3nYeCcKol HayKH;

IIPOBOIMMBIX CBSI3b (PM3UKU C TEXHUKOM, MPOM3BOACTBOM, IPYTUMHU

HUCCIeNOBaHUN 1 HayKaMu

aHanau3y pe3y/lbTaToB | YMeer DopMyIpoBaTh LIEJIb IIPaAKTUYECKOU paboTsl,
COCTaBIATH  OTYET MO  MpojeNaHHOW  pabore,
aHaAM3UPOBaTh X0/ pabOThl U JeJaTh COOTBETCTBYIOINE
BBIBOJIBL.

Bumaneer | Mertoaukol M METOAOJIOTHUEN ITPOBEICHUS YKCIIEPUMEHTA

C TIOMOIIBI0 METOIUYECKHUX JIEKLIMH,

y4E€OHUKOB U PECYPCOB MHTEPHETA.

YKa3aHHUHU,




Ne KonTponupyemsie Konp! 1 3tamnst OueHouHbIE CpeICTBA
n/m | pasnessl / TeMbI dbopMHpoOBaHUs
AUCIHILTHHBL KOMICTCHIUH TEKYLIUH KOHTPOIIb IIPOMEKYTOUHAS
arTecTanus
1. ArperartHsie OIIK | 3naer KontponbHas | Dx3aMeHaIlMOHHbIE
COCTOSIHUSA -1 pabora mo Teopuu | Bompocsl 1-3
BEIIECTBA U UX TIK-3 Nel (TTP-2)
TIPU3HAKHU YmMmeer YcrHbIi ompoc
(YO-1) u oruer no
nabopatopHoOi
pabote Ne2.12, | TectupoBanue Nel
Ne2.14 (ITP-6) (ITP-1)
Bunaneer KonTponbHas
pabora o
pelieHno  3agay
Ne2 (ITP-2)
3Haer oM. 3amanue: | DKk3aMeHaIlMOHHLIE
peuieHue 3aja4 | Bonpocsl 4-7
Ne2.7-2.13
YerHbii onpoc | TectupoBanue Ne 1
Ymeer (YO-1) ; oruer mo | (ITP-1)
1a00paToOpHBIM
pabotam No2.2
MonekynspHo- (ITP-6)
KUHETUYecKast
TEOpUS BEIIECTBA, OIIK-
2. | MOJEKYJISApHO- |
KUHETUYECKas [1K-3
TEOpus UACATHLHOTO
rasa
Bunaneer
3. Pacnpenenenue OIIK- [ 3nHaer Ycruas 3amuTa | JK3aMeHaInOHHEIE
Makcgenna. 1 penieHuit BOIpOCH §8-16
Pacnipenenenue [K-3 WHINBUAYaAIbHBIX
bonpimana n 3apad (YO-1); TectupoBanne Ne |
O6apomMeTpuyeckas Otuetsl u | (ITP-1)
dbopmyna. TEOPETUUECKUHN
Pacnpenenenue Ymeer ompoc o
Makcsenna- 1a00paTOpHBIM
Bonbimana. pabotam Ne2.5,
Bpoynosckoe Ne2.6 (ITP-6),
JBUKECHUE U OTYET MO 3aUYETHBIM




Bunaneer 3a1a4am
dopmyna
DWHIITeHHA-
CMOIIyXOBCKOTO.
D¢ deKkTUBHBIHI 3Haer OTtueTsl " | DK3aMEeHallMOHHbIE
JuaMeTp u TEOPETUYECKUE Bonpocsl 17-21
s dexTuBHOE ONPOCHI o
CEUYEHUE MOJIEKYIL. Ymeer 1a00paToOpHBIM TectupoBanue Ne 2
Cpennee uncio pabotam Ne2.1, | (ITP-1)
CTOJIKHOBCHUI U Ne2.10, Ne2.18
JuiHa cBodonnoro | OIIK- (YO-1), (ITP-6),
npoOera. 1 OTYETHI o
HepaBHoBecHbIe [1K-3 pELLIECHHIO
IIPOLIECCHI U Brapeer 3aYETHBIX 3a]1a4
SBJICHUS TIepeHOoca
(mupdysus,
BS3KOCTb U
TEIUIONPOBOIHOCTD
)
3Haer KonTtponbHas DK3aMEHAIMOHHbBIE
pabota 1o TeopuH | Bompochl 22-26
Ne3, koHTponbHas
Hynesoe u nepsoe pabota 1o | TectupoBanue Ne 3
Ha"aIo pemenmo  3amag | (ITP-1)
TEPMOJINHAMUKHU. Ned (TTP-2)
Temnora u pabora. OITK- Ymeer JOTHET 10 TEOPHH 1
BHyTpenHis 1 IKCHEPUMEHTY
SHCpris 1 [K-3 nabopaTopHOI
OHTAIIBIINSL. Yucno paGoTHI No2.17
CTEerneHen CB?60HLI. (VO-1), (ITP-6),
AHHa6aTHHHUH Braneer OTYET II0 PEUICHUIO
TOUTPOTIHBI 3a4ETHBIX 3a]a4
MPOIECCHI.
3Haer KonTtponbHas DK3aMEHAIMOHHbIE
Knaccuueckas pabora mo Teopuu | Bormpochl 27-28
Teopus (ITP-2), otuer 1O
TeIUI0EMKOCTH TEOPUH u | TectupoBanue Ne 3
ra3oB U TBEPJBIX SKCIICPUMCHTY (ITP-1)
TeN (Teopust OIIK- Ymeer 11abopaTopHOi
I[I'OJ'IOHFa-HTI/I). 1 pa60TBI Ne2 4
DIeMEHTHI (YO-1), (ITP-6)
. [1K-3
KBaHTOBOW TEOPUU
TEIUIOEMKOCTH
TBEPJIbIX Tell Bnageer
(Teopus

OUHIITENHA U
teopus [ebas).




3Haer KonTtponbHas DK3aMEHAIMOHHbBIE
pabota mo Teopuu | Bompock 29-33
Bropoe navaio
NeS5, koHTpONBHAS
TEPMOJIMHAMUKH.
pabota 1o | TectupoBanue Ne 4
Teopemsr KapHo.
TeobeMLI pemenuto  3axay | (ITP-1)
p Ne6 (ITP-2), otuer
Kiaysnyca.
o  TEOpUH  H
OHTponus U ee VYmMeeT
IKCIIEPUMEHTY
tepmoanHamuueck | OITK- 3
U CMBICII B 1 7a00paTOpHOiA
paboter Ne2. (YO-
7. | uneasbHOM
1), (TTP-6)
o0paTuMomM [1K-3
mporecce.
Cratuctuueckui
CMBICJT BTOPOTO Bnageer
Havana
TEPMOJNHAMUKH,
dopmyna
Bbosbpiivana.
PeanbHble Tasbl. 3HaeT Otuer no | Ok3aMeHaIInOHHbBIE
DKCNepUMEHTAIbH peLIeHnIo Bonpockl 34-35
bI€ U 3a4eTHBIX  3ajad,
TEOPETUYECKHUE Ymeer VYeruwiii onpoc no | TectupoBanue Ned
U30TEPMBI TEOPHH. (ITP-1)
peaNbHBIX TA30B. OIIK- (YO-1)
3 VYpaBHenue BaH- 1
" | nep-Baanbca.
Mertactrabunbnbie | [1K-3
Bunaneer
COCTOSIHMSI.
Kputnueckoe
COCTOSIHHE
CHCTEMBI U €T0
apaMeTpsbl.
MonexynspHbie 3Haer Otuer 1o Teopuu U | DK3aMeHAIMOHHBIE
CUJIBI B )KUJKOCTSX. JKCIIEPUMEHTY Bonpocsl 37-39
SBnenus Ha v nabopaTopHOi
IrpaHULIEC OIIK- Meer paboThI TectupoBanue Ned
9 KUJIKOCTH. 1 Ne2.3,Ne2.7 (TTP-1)
" | CmaunBaHue u (YO-1), (ITP-6)
HECMaYMBaHHUE. IIK-3 | Bnageer
Kammnnsipasie
ABJIEHUS, popmyIa
Jlarutaca.

10. | ®a3zoBeie OIIK- | 3naer Otuer 1o Teopuu U | DK3aMeHAIIOHHBIE
paBHOBeECHS U 1 JKCIIEPUMEHTY Bonpocsl 31, 39
¢dazoBbie nabopaTopHOi
IIEPEXO/IBI. [1K-3 paboThI Ne2.12,




JwnarpamMmsl
COCTOSIHUSI.
TpoitHas ToYKa.
®da3oBbIe
HIEPEXO/Ibl IEPBOTO
¥ BTOPOT'O poja.
3aBUCUMOCTh
TeMIIepaTypbl
¢azoBoro nepexonaa
OT JIaBJICHUS.
VYpaBHeHue
Kunanelipona-
Kiaysunyca.

VYmMmeer

Bnaneer

YCTHBIA OINpPOC IO
TEOPUHU.
(YO-1), (ITP-6)

11.

TepMonnHamMuueck
W€ WIN
XapaKTEePUCTUUECK
ue QpyHKIHM.
CooTHoIIeHUSA
Makcaenna.
YpaBHeHus
I'u66ca-
['eneMronbLa.

OIIK-

[1K-3

3Haer

VYmMmeer

Bnaneer

YcrHblit onpoc 10
TEOpPUH, OTYET IO
PELICHHUIO
3a4ETHBIX 3a]1au.

(VO-1)

DK3aMeHallMOHHbIE
Bonpocs! 40

KonrtponbHas padora
(ITP-2)

12.

Dddexr xoyms-
TomcoHna.
TepmonnHaMuka
a¢dekra xoymns-
Tomcona. Kpuas
VUHBEPCUU
nuddepeHnmnanTbHo
ro a¢dekra
Jxoyna-Tomcona.
Hurerpanbubiii

s dext xoyms-
TomcoHa.

OIIK-

[1K-3

3Haer

Ymeer

Bnaneer

OTtuyer o
PELICHHUIO
3a4eTHBIX  3ajad,
YCTHBII OMpOC TIO
TEOPUH

(YO-1)

OK3aMeHaIOHHbIE
BOIIPOCHI 36

KonrtponbHas padora
(ITP-2)




IlIkaja oueHUBaHUSA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIMH

Kon n Jrtansl (pOPpMHUPOBaAHHUS Kpurepun Iloxa3zarenn
(opmyaupoB | KOMNeTeHUHH
Ka
KOMIIeTeHMH
OIIK-1 3HAET OCHOBBI MOJIEKYJIIPHO- | 3HAHHE OCHOB CrocoOHOCTB
CIOCOOHOCTBIO | (ITOPOTOBBI | KHHETUYECKOW TEOPUH | MOJIEKYJISIPHO- chopMyaHpoBaTh
UCIIONIb30BaTh | i ypOBEHb) | BEIIECTBA U KUHETUYECKON OCHOBHBIE
OCHOBHBIE WJeanbHOrO ra3a Kak TEOPUHU BELIECTBA U | MOJOKECHUS
3aKOHBI MpocTeriend MoaeIu HJIeaJIbHOTO rasa MOJIEKYJISIPHO-
€CTECTBEHHOH BEILIECTBA, KaK IIPOCTEHIIEH KHMHETHYECKON
ay4HBIX CTaTUCTUYECKUN U MOJIEJIY BEIEeCTBa, | TEOPUHU
JUCLUIUIVH B JIMHAMAYECKHM CTAaTHUCTUYECKUI U | BELLECTBA U
npodeccuoHal METOJIbI, IPHHIINIIBI TUHAMHYECKUI WeaTbHOTO Ta3a
BHOMU TEPMOJNHAMUKH, BUJIBl | METOJIBI, IPUHIUIBI | KaK IpocTeeit
JIeSITELHOCTH, COCTOSIHUH TEPMOIMHAMUKH, MOJIETIHU
MIPUMEHSATh TEPMOANHAMHYECKHUX BUJIBI COCTOSHUH BEIIIECTRA,
METO/IBI cucrteMm, (hazoBble TEPMOIMHAMUYECK | CTAaTHCTUYECKHI
MaTeMaTU4yecK COCTOSIHHA U (ha30BbIe UX CHCTEM, Y JUHAMHYECKUI
Oro aHaju3a u MEePEXOIbl, (hazoBbIe METO/IBI,
MOJIEIUPOBAaHU COOTHOIICHHUS COCTOSIHUS U MIPUHIUTIBI
A, MakcBenna u GpyHKIuKA | (hazoBbIe TEpPMOJIMHAMUKH,
TEOPETUUYECKOT I'u66ca-I empMronbpIa. Tepexo/pl, BUJIbl COCTOSTHUI
ou COOTHOILIEHUS TepMOJUHAMUYE
3KCIIEpUMEHTA Makcsenna u CKHX CHCTEM,
JBHOTO (hynakuum ['m60ca- (azoBbie
WCCIICIOBAHMS I'enbmromnsIa. COCTOSIHHSA U
(a3oBbie
nepexopl,
COOTHOILICHUSA
Makcsemia u
GyHKIIN
I'n66ca-

I'enemronsna.




[MpumensTs yYMEHHE Ha OCHOBE | CIIOCOOHOCTH
CTaTUCTUYECKUH U ¢uznueckux PEeLINTh 3a/1a4y,
TEPMOJIMHAMHYECKHUH 3aKOHOB pellaTh BOCTIOJIb30BABIIN
METOJIBI K PEIICHHIO 3a7a4n; yMCHUE Chb OCHOBHBIMHU
(dyHIaMEHTATBHBIX UCTIOJIb30BaTh bu3nUeCKUMH
3a71a4 MOJIEKY/ISIPHON METOBI ¥ IPUEMBl | 3aKOHAMU;
(V3K BEIBOIUTH TIPOBEICHUS CITOCOOHOCTH
OCHOBHOE YpaBHEHHE ¢uznueckoro MPOBECTH
MKT, ocHoBHOE JKCTIEPUMEHTA U busnuecKuii
YpaBHEHHUE COCTOSIHUSL | CHIOCOOBI IKCIIEPUMEHT U
W7earbHOTO Ta3a, 00paboTkn OCYIIECTBUTH
pacrpeneneHue 9KCIIEPUMEHTAJIbHBI | 00paboTKy
MakcBenna, X JaHHBIX; YMEHUE | SKCIEPHUMEHTAIb
Bonbrmana, PUMEHSATH HBIX JJAHHBIX;
Makcsenna- JIOTUYECKHE Hay4HO
Bonbimana, popmyty IIPUEMBI 000CHOBBIBAaTh
OuHITEHHA- MBIIIJIEHUS - MPUHUMAaEMbIE
CMOITyXOBCKOTO, aHaJIu3 U CUHTE3 METOBI
ymeer 3aKOHBI MIPOLIECCOB IIPY PELICHUH peleHus
(npoBHuHy IepeHoca B ra3ax u 3ajay; npodeccuoHanbH
. KHUJKOCTSIX; pACCUMTATh | HAYIHO BIX 3aJ1a4
THIH) paboty uneanbHON 000CHOBBIBAaTh
TEIUIOBOM MaIlIMHBI, MIPUHUMAEMbIE
MOJTYYUTh YpaBHCHHUS METOJIbl PEIICHUS
BCEX M30MPOILIECCOB U npoQecCHOHANBHBI
MOJIUTPOIHBIX X 3a7a4
IIPOIIECCOB, HA OCHOBE
teopem Kiayzuyca
(dbopMyIHpoBaTh BTOpOE
Havajo
TEPMOJVHAMUKH U
3aKOH BO3pacTaHHs
SHTPOIHH, BEIBOIUTH
dhopmyy bomsimana,
ypaBHeHue BaH-nep-
Baanbca 115t peanbHbBIX
ra3oB, apdexT Jxoyms-
TomcoHa, ypaBHEHHE
Krnaneiipona-
Krnaysuyca.
3HaHUSIMH, YMEHUSIMH, | BIaJCHUE CIIOCOOHOCTD
HaBBIKAMH YPOBHS HaBBIKAMH BBIOOpa | MPOHM3BECTH
MOJICKY/SIPHON (PM3UKH | ONTHMAaJIbHOTO BEIOOD
IUISL PELICHUS IIyTH pEILeHUs ONTUMAJIBHOTO
(M3UYecKUX 3a/1a49 KaK | 3a7a4 B MPUEMOB crocoba
TEOPETUUECKUX, TaK U MIPOBENICHUS peleHus 3a/1ad,
9KCTIEPUMEHTAIbHBIX. ¢uzngeckoro CIOCOOHOCTD
BIIajiceT JKCIIepUMEHTa U UCIIOJTE30BaHUSI
(BBICOKHI) €roco0oB BBIYKCIIUTENbHBI
00paboTKH X IIporpamm Ipu
AKCIEPUMEHTAILHBI | 00paOOTKH
X JAHHBIX C IKCIIEPUMEHTAb
UCTIOJIb30BaHNEM HBIX JaHHBIX MIPU
BBIYMCIIUTENBHBIX | IPOBEACHUU
MIpOTpamm; (hr3IIeCcKOro

9KCIIEpUMEHTA;




OCHOBHBIE METOJTBI U YMeer Ha OCHOBE Crnocoben
MIPUEMEI TIPOBEICHUS 3HAHWH YCTPOICTBA | MOATOTOBUTHCS K
¢uzngecKoro Y TIPUHITATIOB MIPOBEACHUIO
JKCIIEPUMEHTA, U JEUCTBUS yueOHOTO
dJIE€MEHTapHbIE ¢uznueckux JKCIIEpUMEHTA U
c1Iroco0b1 00paboTKH TIPUOOPOB U BBITIOJTHUTE €T0 C
9KCTIIEPUMEHTATBHBIX JJIEMEHTOB, 3HAHUN | COOJIO/ICHHEM
JTAHHBIX; MIPUEMOB METOUKH
sHaCT YCTPOMCTBO U MIPOBEACHUS
(HO OLOBEL TIIPUHIOUAIIBI HeﬁCTBHH OKCIICPUMECHTA
M pOBeHL) (u3nIecKuX MpruOOPOB | MPOBECTH
M Y 3JIEMEHTOB; AKCIEPUMEHT
IK-3 HauboJee BaKHbIE U
(dyHIIaMEeHTaTbHBIC
TOTOBHOCTBIO
K TTPOBEICHHIO JIOCTHIKCHHUS
(bufnqecxnx (u3nYIecKoil HayKH;
CBSI3b (DU3HKH C
SKCIEPUMEHTO N
J—— TEXHHUKOMH,
B II
MeTOMIKE MTPOU3BOJICTBOM,
COCT;.IBJ'ICI-,II/IIO ADYTHMH Haykamu
OIICAHISL DopMynIpoBaTh IENb Ymeer Crioco6en
POBOTHMBIX MPaKTHYECKON paboThl, | (popMyaHpoBaTh aHAJIM3UPOBATh
Hg CILeOBAHM cer COCTaBIISITh OTYET TIO NI TIPAKTUYECKON | XOJ
" aHanI/IS 22:[ J— MIPOJICITAHHON padoTe, paboTHI, IKCIIEPUMEHTAITb
pes J'ILTaZOB T;)ﬁ) y aHAJIMU3UPOBATH X0 COCTaBJIATH OTYET HOM paboTHI 1
Y paboTHI U JeNaTh T10 TIPOJETIAHHON JIeJaTh
COOTBETCTBYIOIIIHE pabote COOTBETCTBYIOIII
BBIBO/IBI. HEC BBIBObI
Mertoaukoi u Ymeer Crnocoben
METOJ0JIOT e TIOJIb30BATHCS MPOBECTHU
MPOBEACHUS METOAMYECKUMHU SKCTIEPUMEHT
OKCIICPUMCHTA C YKa3aHUAMU, BiIagcAa
BJIaJCET IOMOIBIO yueOHUKAMH U METOJIUKON U
(BBICOKHIT) | METOMUICCKUX pecypcamu METOIONIOTHEH
YKa3aHUM, JTEKIUH, HWHTEpPHETAa NpU MPOBEICHUSA
y4eOHHMKOB M PECYPCOB | TMOATOTOBKE K IKCIIEPUMEHTA
WHTEpHETA. NPOBEICHUIO
IKCIEPUMEHTA

MCTOI[I/I‘ICCKI/IE PEKOMEHAAIINH, OIPEAC/IAIOIIHUE NTPOUECAYPHI OLICHUBAHUA
PE3YyJbTAaTOB OCBOCHUA NUCITUIIJIUMHBI

[TpomexxyTounast arrectamusi OOy4alOUUXCS IO Y4eOHOW TUCIUTIIINHE
OCYWIECTBJISIETCSI B PaMKax 3aBEPUICHHUS W3YYCHUS JAaHHOW JAUCUUIUIMHBI M
MO3BOJISIET OMPEACIUTh KAYECTBO M YPOBEHb €€ OCBOeHHs. lIpeameroM oneHku
OCBOCHUS SIBJISIFOTCS YMEHUS U 3HAHUA.

[IpomexxyTouHasi atTecTanusi OOy4arOUIUMXCS OCYILECTBISIETCS B (opme
9K3aME€HA W  TO3BOJSIET  ONPENETUTh  pa3BUTHE OOLIMX  KOMIICTCHIIUH,
npeaxycMotrpenHbix st OIIOIL.  YcnoBuem nomycka K 3K3aMEHY  SIBIISIETCA
YCHENTHOE OCBOCHUE 00YYAIOIMMUCS BCEX AJIEMEHTOB JUCIUIUIMHBI (BBITTOJIHEHUE
U c/laya BCeX KOJIJIOKBUYMOB U KOHTPOJIbHBIX padoT).

Tekymuii KOHTPOJIb YCIIEBAEMOCTU OCYIIECTBIISIETCS B XOJI€ NIOBCEIHEBHOU
y4ueOHOM pabOThI MO Kypcy AUCHUIUIMHBL. J[aHHBIA BUJI KOHTPOJISI CTUMYJIMPYET Y



00yJaronIuxcs CTPEMJICHHE K CHCTEMaTHYeCKOHM CaMOCTOSTEIbHON padoTe 110
M3YYCHHIO y9eOHOM TUCIUIUTAHBI, OBIAJACHUIO OOITUMHU KOMITCTCHIIUSIMH.

OneHoynblie cpeacrea aJisd IlpOMe)KyTO‘lHOﬁ arreCcranmumu

Bonpocs! kK 3K3aMeHAIIHOHHBIM OHJIETaM.

1.

2.

MorneKynsipHO-KMHETUYECKAss TEOPHS BEIIECTBA. XapPaKTEPUCTUKU MOJIEKYJ
Y KOJIMYECTBA BEUIECTBA U CBA3U MEXKIY HUMHU.

[Tocrossnuble ABorazpo u Jlommuara. TemnoBoe [OBUKEHUE MOJIEKYIL.
ITorennmanpHas KpuBasi MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUSL.

ArperatHble COCTOSIHHSI BEIIeCTBA M MX NpU3HAKUA. CTaTUCTUYECKUU H
TEPMOJMHAMUYECKUN METO/IbI B MOJIEKYJIIPHOU (hU3HKE.

OMIIMPUYECKHE Ta30BbIE 3aKOHBI, PACIIMPEHUE TBEPAbIX Ted. MaeanbHbIN
ra3. MoseKyJIipHO-KMHETHYECKAst TEOPUS UICAITBHOTO Iasa.

JlaBneHre HaeasbHOro rasa. BbIBOJ OCHOBHOTO YPAaBHEHHsI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH UAECATBHOTO Ia3a.

Temnepatypa u ee Qpu3nyYecKuil (CTATUCTUYECKUI) CMBICI B MOJIEKYJISIPHO-
KUHETHYeCcKor Teopuu. TermooOMeH M TepMOJUHAMHYECKOE pPaBHOBECHE,
TEPMOMETPUYECKOE  CBOWCTBO M TEPMOMETpUYECKAs  BEJIIMYMHA.
TepMoanHaMuueckas Kalla TEMIEPATyP.

BbIBOJ ypaBHEHHsI COCTOSIHMSI WJICAJIBHOTO ra3a Ha OCHOBE MOJIEKYJSIPHO-
KuHeTu4Yeckol Tteopun. M3ompoueccol. M3orepmuueckuit  kordduimeHt
C)KMMAEeMOCTH, TeMIepaTypHble KOd()PHUITMEHTh 00bEMHOTO PACIIUPEHUS U
JABJICHUSL.

Ckopoctu Monekysn raza. M3mepeHue cKoOpocTeil MoOJieKysl ra3a (OmbIT
[ItepHa, METOA MOJEKYJISPHBIX ITyYKOB).

DOneMeHThl TEOPUM BEPOATHOCTHU: CIydalHbIE COOBITHUSI W CIy4yalHbIe
BEJIMYMHBI, YaCTOTa M BEPOATHOCTb, JHCKPETHOE W HENPEPBIBHOE
pacrpeneneHue  BEPOATHOCTH,  IUIOTHOCTb  BEPOSITHOCTH,  YCIIOBHE
HOPMHUPOBKH, TEOPEMBI CIOXKEHUS W YMHOXKEHUS, CpPEIHHUE 3HAYECHUS
CIly4ailHbIX BEJIMYMH, (PIYKTYyallUH.

10.Pacnpenenenrie MakcBenina. BoeiBoa GyHKIIMU pacripeesieHus: MOJIEKYII 110

npoeKIusiM ckopocteil. ['paduk GyHKIMU pacrpeneneHus MOJIEKYI TI0
IIPOEKIUSAM CKOPOCTEN.

11.Pacnpenenenrie MakcBemina. BeiBoa GyHKIIMU pacripeneneHuss MOJIEKYIl 110

aOCONIIOTHBIM  3HAUEHUSIM CKopocTed. ['eomerpuyeckoe HCTOIKOBaHUE
MOJy4YeHHOU (DYyHKIUH.

12.Pacnpenenenne Makcgeinia B MPUBEACHHOM BHJE. XAPAKTEPHBIE CKOPOCTHU

MOJIEKYJI B pacnpenencHun MakcBema: HauBEpOSTHENIIAs CKOPOCTb,
CpelHsiA M CpenHsAsd KBaJpaTH4HAas CKOPOCTH, CpPEIHSAA CKOPOCTb IIO
MPOEKIMHU, CpEeIHEE 3HAYCHHWE MOJIYJsl MPOECKIUU CKOPOCTH, CpEeAHss
OTHOCHUTENbHAs! CKOPOCTh. CBsI3b MEXKIY XapaKTEPHBIMU CKOPOCTSIMHU.

13.3akon Ilackans u BbIBOA Oapomerpuueckod ¢opmyisl. Pacnpenenenue

Bbonwsiimana u 3akoH bosnbsliMaHa (BBIBOI).



14.Pactipenenenue MakcBeiila 0 KUHETUYECKUM HHeprusiM. CBsizb MEXIy
pacnpenenenusmMu MakcBemia U bosbiimana. Pacnpenenenue Makcgeuia-
bonmbimana.  Pacnpenenenne bonplnmaHa i JUCKPETHOIO — CHEKTPA
3HAQUYEHUW DHEPTUU.

15.bpoyHoBCcKOe  nBHKEHME. PacueT  cpemHero  KBajapara — CMEIICHUS
OpOYHOBCKOI yacTullbl (BbIBOA GPopMyiibl CMOITYyXOBCKOrO-DUHILITEHHA).

16.2OnemeHThI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU HEPABHOBECHBIX
IPOLIECCOB: PAaBHOBECHOE M HEPABHOBECHOE COCTOSHUS, [MPOLIECCHI
penakcalyu 1 IpoLecChl MepeHoca.

17.9¢dexruBubiit quamerp U 3QPEKTUBHOE CeYeHUE MOJIEKYJ Ta3a. BwiBon
CpeIHEeW MJIMHBI CBOOOJHOTO TIpoOera W pacmpeaesieHHe CBOOOIHBIX
poOEeroB YacTHII.

18.IloreHmanbHass  KpuUBask  MEXMOJEKYJSIDHOTO  B3aUMOJIEHCTBUS U
3aBUCUMOCTh 3(PPEKTUBHOTO AMAMETpa W CPEIHEH JIUHBI CBOOOTHOTO
npo0era MOJIEKyJI OT TeMIIEpPaTyphl U IaBJICHUS JJIsl Ta30B U )KUIKOCTEH.

19.06mas Teopus mpoiieccoB nepeHoca B razax. Juddyszus u camogudysus.
Koaddumment nuddys3uun u ero 3aBUCUMOCTE OT TEMIIEPATYPhl U 1aBJICHUS.

20.006mas Teopusi MPOIECCOB MEpeHoca B razax. Bs3KOCTh WM BHYTpEHHEE
tpenue. KoaduimeHT BSI3KOCTH M €ro 3aBUCHMOCTh OT TeMIIEpaTypbl U
JaBJICHUS.

21.00mas Teopus TMPOILIECCOB IepeHoca B TazaxX. [eronpoBOAHOCTb.
KoadgduimeHt TemionpoBoJHOCTH U €ro 3aBUCUMOCTh OT TEMIIEpaTypbl U
JABJICHUS.

22.HyneBoe Hayalo TEPMOJWHAMHUKHA. TEpMOIMHAMHYECKUE MPOLECCHI:
PaBHOBECHBIE WM KBA3UCTATUYECKHE, OOpaTUMble U HeoOpaTuMbIe,
KpPYTOBbI€ UJIU IUKINYECKHE.

23.1lepBoe HavajaO TEPMOAWHAMUKUA. BHYTpeHHss sHeprus, paboTa U TEIUIOTa.
[TpuHIMT 5KBUBAJIEHTHOCTH TETUIOTHI U PA0OTHI.

24.TerroeMKOCTh TeJa, yIeNIbHAsA U MOJIIPHAsI TEIUIOEMKOCTH. TemnoeMKOCTh
rasza npu MOCTOSIHHOM 00bEeME U MOCTOSTHHOM JIaBJICHUH. DHTANIbIUs. Yucio
creneHeit cBo0oabl. BeiBon ypaBuenus: Pobepra-Maiiepa.

25.AmmabatHeiii  miporiecc. BwiBom  ypaBHenusi Ilyaccona. PabGorta mnpu
anarabaTHOM IpoIiecce.

26.1TonutponHelii poniecc. BeIBoI ypaBHEHUS HOJUTPONBI U €70 aHAIU3.

27.Knaccuueckass TeOpUsi TEIJIOEMKOCTH Ta30B M TBEPIbIX TeENl. 3aKOH
Hrononra-IItu. HegocTtarku KIIacCUYECKOW TEOPHUH TETIOEMKOCTH.

28.0neMeHTbl KBAaHTOBOM TEOPUU TEIUIOEMKOCTH TBEpAbIX Teil. Teopus u
dbopmyna Ditamterina. Teopust u 3akon Jlebas. Temmeparypa JleGas u ee
¢buznyecKkuil CMBICI.

29.Btopoe Hauano TepMmoguHaMuKd. OOpaTUMbIE U HEOOpATUMbIEC MPOIECCHI.
DopMyJIMPOBKM BTOPOTO Hayana TtepmoanHamuku Knaysmyca, KenbBuHa u
[Inanka. KIIJI TennoBoi U X0I0AUIbHOM MAaIIIUHBI.

30.neanpubiit  oOpatuMmblil  (kBasuctatuyeckuit) mporecc. [lukn Kapho.
BriBog pa6otsr u KITJ[ nukna Kapho.



31.Teopema Kiaysamyca 0 TpUBEICHHON TeIUIOTE. OHTPONHUS U €€
TEPMOAMHAMUYECKUH CMBICI B HJI€aJIbHOM 00paTuMOM IIpoliecce.

32.MaremaTu4eCcKoe ONMMCAHWE KBA3UCTATUYECKUX H30IPOLECCOB HAa OCHOBE
BTOPOT'0O Hayaja TepMOAMHAMUKH. T-S nuarpaMmel.

33.CraTucTUYECKUI CMBICI BTOPOTO Hayajaa TeEpMOAMHAMUKU. BbiBoa popmyIibl
bonpumana it sHTponmuu. 3akoH Bo3pacTaHus SHTponun Krnaysmyca.
OHTponus HEOOPATUMBIX IPOLIECCOB.

34 PeanbHble Ta3bl. YpaBHeHue Ban-gep-Baanbca. Pacder momnpaBok Ha 00bemM
U JABJICHUE peaJIbHOrO ra3a. U3NYeCcKuil CMbICI MOCTOSHHBIX B YPaBHEHUU
Ban-nep-Baansca.

35.TeopeTnueckue U30TEPMBbI peanbHOTo raa Ban-nep-Baanbca. Kputnueckoe
COCTOSIHME BEUIECTBA M KPUTHUYECKHE IapaMeTpbl COCTOSHUS BEIIECTBA.
OnanecueHuus. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

36.0bdexr JIxoyms-Tomcona. BHyTpeHHsiT DJHEprusi peaqpHOTO Trasa.
Tepmoaunamuka 3¢ dekra xoynsa-Tomcona. Pacuer muddepenunanbHOro
s dekra xxoynsa-Tomcona. aTerpanshsiil apdext xoymnsa-TomcoHa.

37.5IBeHnEe KPUBHU3HBI MOBEPXHOCTH KUJIKOCTU. [loBEepXHOCTHas dHeprus u
ITIOBEPXHOCTHOE HaTshKEHUE. JlaBneHne 1o N30rHyTOM MOBEPXHOCTBIO.

38.CmaunBanne u HecmaunBanue. Kanumispuele spinenusa. ®opmyna Jlamnaca.

39.®a3oBble paBHOBecUs U (Pa3oBbie MEPEXOJibl. 3aBUCUMOCTh TEMIIEPaTypbl
¢dazoBoro mepexona oT napieHus. YpaBHeHue Kianeiipona-Knaysuyca.
Juarpammebl ¢ha30BBIX COCTOSTHUN. TporiHas Touka.

40.Xapakrepuctuueckue ¢yHkiuu. CooTHomeHuss MaxkcBemia. YpaBHEHUS

I'n66ca-I'enpmromnsiia. [lepBoe u BTopoe TdS.

Oobpa3zen 3x3aMeHAIIMOHHOI0 OMJIeTa

MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKONM ®EJIEPALIN
denepanbpHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIIET0 NPO(ECCHOHAIBLHOIO 00pa30BaHus
«/laIbHEeBOCTOUYHBIH (peepaibHbIA YHUBEPCUTET)
[1IxoNaecTeCTBEHHBIX HayK

OOII _03.03.02-®uznka

Jucnmmuimaa ~ MonekyisipHast GU3HKa

®opma oOydeHUsT Q4HAs

Cemectp 2 2015 -2016__ yuyeGHoro roma

Peammzyromas xadenpa_Oomier huznkn
IK3aMeHAMOHHBINA Omjter Ne 1

1. MonekynapHO-KHHETHYECKAass TCOpPUS  BCIIECTBA.  XapaKTCPHUCTHKHU
MOJICKYJI M KOJIMYECTBA BEIECTBA U CBS3H MEXy HUMHU.

2. OO6mras TeopHs MPOIIECCOB MepeHoca B razax. TerIonpoBOIHOCTb.
KoaddumueHT TermonpoBofHOCTH U €0 3aBUCUMOCTD OT TEMITepaTyphl

1 JAaBJICHUA.
3aBeqyromniuii kadeapoi Kopouennes B.B.

Kpurepuu BoicTaB/IeHHS OLEHKHU HA JK3aMeHe 110 AU CHUILINHE
«MoJiekyasipaas pusuka»



Bbajsl Onenka 3Kk3amMeHna TpeGoBanus k chopMHUPOBAHHBIM
KOMIIeTeHMAM

86-100 «OMAUUHON OneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY,
€CIIM OH TITyOOKO U TIPOYHO YCBOMJI OCHOBHOE
coZiep)KaHue TUCIMIUIMHBI, BJIaI€eT TEXHUKOM
BbIBO/IA (pu3nueckux Gopmys, odnagaet
YCTOWYMBBIMU HABBIKAMH PEIICHUS (PU3NIECKUX
3aj1a4, yMeeT MPUMEHSTh €CTECTBCHHOHAYYHbBIE
3aKOHBI JUIs PEUICHUs TPOPEeCCHOHATBHBIX 3a/1au.

75-85 «xopouto» O1ieHKa «XOpOIII0» BBICTABIISIETCS CTYJIEHTY,
€CJIM OH TBEPAO 3HAET MaTepuall, BIaJaeeT
KYJIbTYpOW YCTHOW Y MUCbMEHHOM peur, UMEET
HE3HAUYNTEJIbHbIE 3aMEYaHUs [0 CYLLIECTBY
U3JI0KEHUS MaTepuaia Uiu pelieHuIo 3a1a4
(HeToJIHBIN BBIBOZ (POPMYJIbI MIIM 3aMEUYaHMSI 110
PEIICHUIO 3a]1a4).

61-74 «Y00871eMBOPUMETLHO» Or1eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISICTCS
CTYICHTY, €CJIM OH 00JIa/IaeT 3HAHUSMHU OCHOBHOTO
Marepuana, HO IPY 3TOM He BJIaJIeeT TEXHUKON
BbIBOJIa pu3uueckux Gopmyn, He obmanaeT
YCTOWYMBBIMU HABBIKAMH PEIICHUST (PU3NIECKIX
3aja4.

Menee 61 | «neyoosnemsopumenvHoy OreHKa «HEYIOBIETBOPHUTEIHHOY
BBICTABIISIETCS CTYICHTY, KOTOPBI HE OCBOUII
xomriereHiuio (OIIK-1): He 3HaeT 3HaUUTENBHOM
YaCcTH MPOrpaMMHOI0 MaTepHana 1o Gpusmke,
JIOITyCKAeT CYIIECTBEHHBIE OMIMOKY MPH PEIICHUH
3aja4, He 00a1aeT HaBbIKAMH MIPUMEHSITh
€CTeCTBEHHOHAYYHBIC 3aKOHBI JUIS PELICHHUS
npodecCHOHAIBHBIX 3a/1au.

OueHovHbIE CPeCTBA TEKYLIEH aTTecTAMU

TectupoBanue Ne2
Tema «Pacnpenesenuss Makcessia u boabnmana. O61masi Teopusi NpoueccoB
NepeHoca»

Vrkazanue: makcumanvroe yucno 6annos 3a Kaxcowvlii 6apuaHm mecmos 535
bannos; uucno 6annos na 3avem = 30.
Bapmuanr 1
TeopeTnueckuii BOIpOC:
Pacnpenenenne MakcBemia. BwiBojg (yHKUIMM pacripeiesieHus MOJEKYN 0
a0COIOTHBIM 3HauUeHUsIM ckopocTeil. ['paduk QyHKIMMU pacpenesieHus: MOJIEKY
10 a0CONIOTHBIM 3HAUEHUSIM CKOpOCTel U ero ananus. (20 6amnoB)

TecToBbIE BOIPOCHI:




C nomomplo pacnpeaeneHue MakcBeuia  pacCUMTalTe  CPETHIOO
OTHOCHUTEIbHYIO CKOPOCTh TEIUIOBOTO JBMKEHHS MOJIEKYJ HAE€aBbHOTO ra3a
Y CPaBHUTE €€ CO CPETHEH CKOPOCTHIO. (5 6aoB)

YTto B MOJIEKYISIpHON (PU3MKE HA3bIBAETCSl CTOJIKHOBEHUEM MoJeKyn? [laiiTe
onpeneneHne dPpPeKTuBHOMY aUaMETpy U SPPEKTUBHOMY CEUEHHUIO
MOJIEKYJIL. (5 6asoB)

Ha yeM ocHOBaH BbIBOJI 00I1IETO YpaBHEHUS MpolieccoB nepeHoca? (5
0asoB)

Kakue nporieccbl B MOJIEKYISIpHOHM (hU3HKE HA3bIBAIOTCS
penakcanmoHHbiMu? Bpemst penakcanuu u ero onpenenenue. (56anon)
Chopmynupyiite dhuznueckuit cmbici 3akoHa bonbiimana. (5 6anoB)

Bapuanr 2

Teopernueckuid BOIpoc:
bapomerpuueckas ¢opmyna (BeiBom). Pacmpenenenme bombliMana u  3akoH
Bbonsumana. Pactipenenenne Makcpemia-bonbiimana. (20 6aioB)

TecToBBIE BOIIPOCHI:

1.

C nomMompr0  pacmpeneneHus MakcBella  pacCUMTaWTe  CPEIHION0
KBQ/IPaTUYHYIO CKOPOCTh TEIJIOBOTO JIBMKEHHUS MOJICKYJ HJI€alIbHOTO Ta3a.
(5 6anoB)

Uro B MOJNEKYJISIpHOM (PU3MKE HA3BIBAIOT OpPOYHOBCKUM JIBUYKEHUEM.
Chopmynupyiite  pusznueckuii  cmbica  Gopmynsl  CMOIYyXOBCKOIO-
OliHmTelHa. (5 6a10B)

[lepeuncnute BUABI MPOLIECCOB MEPEHOCA, 3AMUIINTE MX YypaBHEHUS U
YKQKXUTE IPUYMHBI NX BOSHUKHOBEHUS. (5 OaIoB)

[lomyunute  pacmpeneneHue  CBOOOAHBIX  MPOOEroB  MOJEKyl — Yto
yCTaHaBJIMBAET ATO pacnpeneneHue? (5 6anos)

UeM pa3znuyaroTCsd MEXaHU3Mbl CTOJKHOBEHHMI MOJIEKYJ WJICAIBHOTO ra3a u
peanbHOro raza? Onpeaenute NOHITHE CTOJKHOBEHUS. (5 6aJIoB)

Bapuanr 3

TeopeTnueckuii BOIpPOC:
bpoynoBckoe nBmwxkenue. Pacuer cpemHero kBajapata cCMeEUIEHUST OpOYHOBCKOM
gacTuilbl (BIBO (hopmysibl CMoTyxoBcKoro-JiHITeitHa). (20 6aioB)

TecToBbIE BOIPOCHI:

l.

2.

C momoipio pacmpeneneHus MakcBensia pacCuuTalTe CpeaHIO0 CKOPOCTh
TEIJIOBOTO JBMIKEHUS MOJICKYIT UJeadbHOTO rasa. (5 6ajaoB)

Kak 3aBucuT cpenHss AiMHAa CBOOOJHOrO mpoOera MOJEKYJdbl OT
TEeMIIepaTyphbl JUIsl ra30B U Kuakoctei? OTBeT 000cHOBaTh. (5 0aI0B)

Kakne sBrneHust HocsiT oOIlee Ha3BaHWE — «sIBJICHUA nepeHoca»? [louemy
OHM UMEIOT o0111ee Ha3BaHue? (5 6ayioB)

3anumuTe pacrpeneicHne bonbliMaHa W OmpenenuTe ero (U3NYeCKUl
cMbIcI. (5 6ayoB)



5.

Hapucyiite rpaduk 3aBucuMOCTH (YHKIIMHA paCIpenesieHUuss MOJEKYJ 0
a0COJIIOTHBIM CKOPOCTSIM OT CKOpPOCTH. UTO sABIISETCS OCOOEHHOCTHIO 3TOTO
rpaduka? Yto cuntaer QyHKIMS pactpeneaeHus] MOJIEKYII 0 aOCOTIOTHRIM
ckopocTsm? (5 6asoB)

Bapuanr 4

Teopernueckui BOpoc:

OddexTuBHbIN quaMeTp U 3PGEKTUBHOE CeUueHUE MOJIEKYN rasa. BeiBoj cpenHeit
JUTMHBI CBOOOAHOTO Mpolera MoJIEKyJI Ta3a U pacupeesieHusi CBOOOIHBIX MPOOEToB
MOJIEKYJ Ta3a. (20 6aoB)

TecToBbIE BOIPOCHI:

l.

2.

C nomo1pio pacmpeneneHus MakcBenia pacCuuTaiTe CpeqHIOl0 CKOPOCTh
0 MPOEKIIMH TETJIOBOTO JIBIKEHUS MOJIEKYJT HICalTbHOTO Ta3a. (5 6aoB)
Kak okcrepuMeHTaIbHO U3MEPSIIOTCS CKOPOCTH TEIJIOBOTO  JABM)KECHUS
Monekyn raza? (Omnwir IllTepHa umM MeTon MOJEKYJISPHBIX MYy4KOB). (5
0asoB)

BoiBenuTe Oapomerpuyeckyro (oOpMyldly M ONpEAenuTe €€ (PU3NYECKHit
cMbICI. (5 6ayoB)

[Ipy Kakux yCIOBUSX BO3HUKAIOT MPOIECCHl PEaKCallud W TPOIECCHI
nepeHoca B razax M xkujakoctax? (5 6aioB)

3anuiuTe pacnpeneiaeHue bonbliMaHa Ui TUCKPETHOTO psifla 3HAYCHH
AHEPTUU YACTHI] U OTIpeAeNUTE ero Gu3nueckuii CMbICI. (5 6anoB)

Bapuanr 5

Teopernueckuid BOIpocC:

[ToTeHMabHAsT KpUBasg MEXMOJEKYJSIPHOTO B3aMMOJECHCTBUS M 3aBHCHMOCTD
3¢ (deKTUBHOrO TuaMeTpa, 3PPEKTUBHOIO CEYEHHS] U CPEIHEN IIMHBI CBOOOIHOTO
npoOera MOJIEeKyJ OT TEMIEPATypbl U IaBJICHUS IS Ta30B U )KuakocTe. (20)

TecToBbIe BOIIPOCHI;

1.

9}

C momoinpio pacmpeneneHus MakcBenia pacCuuTaiTe cpeHee 3HaueHhe
MOJTyJISi TIPOEKIIMU CKOPOCTH TEIUIOBOTO ABUKEHHUS MOJIEKYJ HEaIbHOTO
raza. (5 6amoB)

Jaiite OIIpelIeIICHUS TEPMOJIMHAMUYECKOMY PaBHOBECHOMY 51
HEPaBHOBECHOMY COCTOSIHUSIM CHUCTEMBI. (5 6aoB)

N3o0pasute rpaduueckn pacupeneineHuss MakcBemia Mo aOCOIIOTHBIM
CKopocTsiM it aByX Temmeparyp 1, #71, u 0OBSICHHTE MONyYEHHbINH
pe3ynbrar. (5 6anoB)

Yro Ha3bIBaeTCs OPOYHOBCKUM ABMXeHHEM? (5 OasioB)

. Uem OTIMYArOTCS MEXaHU3Mbl MepeHoca (GU3MUECKON BEIIMYMHBI B Ta3ax U

KUIKoCcTAX? (5 0anoB)

Bapuanr 6

TeopeTnueckuii BOIpOC:



TepMoauHaMUYECKOE HEPAaBHOBECHOE COCTOSHHE CHCTEMBI: pelaKCalMOHHBIC
IIPOIICCCHl M SBJICHHS IepeHoca. OOmmas Teopus MPOISCCOB IepeHOca B rasax.
BriBom o0miero ypaBHEHHS TMpoIlecca IEepeHOoca Ha OCHOBE MOJICKYJISIPHO-
KHUHEeTH4YecKkou Teopuu. (20 6aoB)

TecToBBIE BOIIPOCHI:

1. C nomomipto pacnpeneneHuss MakcBemia pacCUuTauTe HaUMBEPOSTHEUIIYIO
CKOpPOCTb TETUIOBOTO JIBMYKEHUSI MOJIEKYJI MJIealbHOTO ra3a. (5 6ajioB)

2. Uro ycraHnaBnuBaeT pacnpeseincHue Makcsemna-bonbimana? (5 6ajioB)

3. Kak 3aBucut 3¢ dexktuBHbIA 1uaMeTp U 3G(HEKTUBHOE CEUYEHHUE MOJIEKYJ OT
TEeMIIepaTyphl JUIsl Ta30B U KUAKOCTEH? (5 6anoB)

4. Nzobpasure rpaduyecku pacnpeneiaeHne MakcBemia 10 aOCOIIOTHBIM
CKOPOCTSIM, YKOKHUTE XapaKTePHbIE CKOPOCTH M X COOTHOIICHHS. (5 6aoB)

5. 3anummre OapomeTpuueckyr (Gopmyny u omnpenenutre ee (PU3NUSCKUid
CMBICIL. (5 6anoB)

II. MakcuMaJIbHOE KOJMYECTBO 0aJI/IOB 32 pelleHHe WHAUBHAYAJIbHOM
3agaum — 20. 3auTeHo cTaBUTCH NPU KouvyecTBe 0aLioB = 10, He 3a4TeHO —
npu koan4yectse damios < 10.

III. MakcumaibHOEe KOJUYECTBO 0AJIJIOB 32 KOHTPOJbHYI pPadoTy mo
TeopuM — 20. 3a4TeHO CTABUTCH NPHU KoJu4yecTBe 0a/ioB = 10, He 3a4TeHO —
npu Koauyecrse daaios < 10.

IV. MakcuMajibHOe KOJMYECTBO 0AJJIOB 32 KOHTPOJbHYI0 padoTy Mo
pemiennio 3aaa4 (2 3aga4uu) — 20. 3auTeHO CTABUTCA NMPHU KOJIUYECTBEe 0AJJIOB
= 15, He 3a4TeHO — pH KoIMYecTBe 0aioB < 1S5.

V. JonoqHuTEIbHBIE BONPOCHI M 33244 IS CAMOCTOATEJIbHOM PadOTHI
IPH NOATOTOBKE K JK3aMeHYy (OTBeT HAa KaXAblii BOIPOC OLECHHUBAETCH IO
NATHOAJIBHOM LIKAJIE):

e BriBenure GpopMyily CBSI3U MEXIY KOXP(UIHMEHTOM JTUHEHHOro & U
00beMHOT0 B paclIMpeHust OJHOPOIHOTO U U30TPOITHOTO TeIa.

e BriBenure GopMyity JUisl 3aBUCUMOCTH IUIOTHOCTH P OJHOPOJIHOIO U
M30TPOITHOT'O TEJIA OT €r0 TEMIIEPATYPHI.

e Breaure popmyiy ans paboTsl HICAIBHOIO ra3a B aquabaTUu4ecKoM
mporuecce.

¢ BriBeguTe ypaBHEHHE MOJUTPOITHOTO NPOLIECCA UAEATBHOIO rasa.

e Brseaure ¢opmyiy uisi pabOThl WIACAIBHOIO Ta3a B MOJIUTPOITHOM
poruecce.

e BrBeaure GopMyily 3aBUCMMOCTH IOKazaTelss aauabarsl ¥ OT yucia
aTOMOB N B MHOTOATOMHOM MOJIEKYJI€ B paMKaX KJIACCUYECKON Teopuu
TEIUTIOEMKOCTH.



e OObsiCHUTE, TMOYEMYy MOJSIpHAs TEIUIOEMKOCTh TMPU IOCTOSIHHOM
oobeMe Taza SO, Ooible, YeM y HEKOTOPBIX JIPYTHMX MHOTOATOMHBIX
rasoB, Takux kak CO, H,0, 6 CH,?

e OObsCHUTE, MOYEMY 3HAUE€HUE MOJIAPHON TEMIOEMKOCTH €, s
JIByXaTOMHBIX M MHOTOAQTOMHBIX T'a30B YBEJIWYUBAETCS C POCCOM HX
MOJIEKYJISIPHOTO Beca?

® BpruncinuTe U CpaBHUTE KMHETUYECKYIO SHEPTUIO MOCTYNATEIbHOTO U
BpAIaTeIbHOTO JBMKEHUS MOJICKYJbI O, NMPH HOPMAJIbHBIX YCIOBHSIX
(cpemHee paccTOsSHHE MEXIy atoMaMH [w=1*10""" | yrioBasi CKOPOCTb
BpaIicHus O, = 2,0*1012pa0/c)_

e BriBenute hopmymny s kodpPuIMeHTa MOJIE3HOTO NEUCTBHS ITUKIIA
Orro.

e Jlokaxure, uto TemioeMkoctd tea ¢,(I) u ¢,(T) crpemarcs K HyIO
MpHU CTPEMJICHUHU TEMIIEPATyphbl K a0COMOTHOMY Hymo 7 — 0.

e BriBenute (opmyny s BHYTPEHHEH SHEPrUd TOHKOM MBUIbHOMN
TIJICHKH.

e Haiitn mocrosHHbIe ypaBHeHUs1 Ban-nep-Baansca 4, u b, nns asora,
eciu I, =149,9°C, Pgm33,55

¢ Jlpunumas nocrosHHyr ¢, Ban-nep-Baambca i Boabl paBHOMU
5,45*10°ammem® / mony’ | HAMIUTE BHYTPEHHEE JABJICHHUE BOJIBL.

e BriBemute Qopmyny I MOCTOSHHBIX A W ¢ JUHEHHON (yHKIUU
IUTOTHOCTH BEPOSITHOCTH P(V,).

e Brisegute dopmyny s Haubosnee BEpPOSITHOM  Vi,, CpeaHen

apudmernyeckoil (V) M cpemHeil KBaJpPaTHUHON CKOPOCTH <v2>

pacnpeneneHuss MakcBemia 1o aOCOJIOTHOMY 3HAYEHHIO CKOPOCTH
MOJIEKYIL.
Memoouueckue ykazanus:
XapakTepucTuyeckue CKOPOCTH TeNJIOBOI0 JBHKEHHSI MOJIEKYJI
HAeaTbHOIO0 ra3a

HHTGTpaJIaMI/I HyaCCOHa HAa3bIBAKOTCA MHTCTPAJIbI BUAA

oo

je—ax2x2n+ldx
0

]i e—ax2 x2n dx
0
JIns BBIYMCIICHUS 000MX THIIOB MHTETPAJIOB HEOOXOIUMO 3HATh TaOJMYHBIC
3HAUEHUS JJIs CISTYIONTNX ABYX HHTETPAJIOB:

I = je_“xzxdx = LIe‘talt = L
0 200, 200



Iozfe_o"‘2dx=l z
7 2V«

s nro6oro n=1,2,3... uarerpansl [lyaccona umMeroT Bua

oo

|
(o —ax® 2nt1 g I
12n+1—je x"dx =
0

20

n+l

138 x2n B [«

2n+1 aZ n+l °

2
- 2
I, :je Pxdx =
0

Pacnpenenenne MoJieKya HACaIbHOTO Ta3a MO aOCONIOTHBIM 3HAUYEHUSIM
CKOPOCTEW MPH TaHHBIX M, -Macce MoneKynH u T-Temreparype rasza

3 mOV

f(v)= 47r( )2v e T .

Pacrmipenenenune MoneKyn WJICUIBHOTO Ta3a MO 3HAYEHUSAM NPOECKIUU
CKOpOCTEN

\ ”21(;{‘;2 e =X
)= ) Y, Z.
Jv) [ 27kT)

1. OmpeneneHue cpeaHero 3HA4YeHUs] aOCOMIOTHOM CKOPOCTH TEIIOBOIO
TIBUKEHUS MoneKyJI

2 3
<v>=47r( 0\ Ie né%ﬁdv:% m\_z _[4 \mo( J5 2: 8kT
27k 4 & 2K 20 V;_zf 34T )2kT 7T,
2. Ompenenenue cpeaHed KBaJAPATUYHONM CKOPOCTU TEILJIOBOTO JIBHXKCHUS
MOJIEKYJI

zT nz13cVT2V4dv= 4(| m\—%ﬁ L % _i_ kT,
0 JE' 24T 23 ;kz )ZkT o

<y? >=47r(

7rk7

5 2kT
2
OYE€BHUIHO, YTO V<V > = [——

m,
3. OHp CACIICHUC CpeI[HeFO 3HAUYCHU I HpoeKHHH CKOpOCTI/I TCITJIOBOI'O
JIBUKECHUS

mov 0 m0v2 oo mov2

Ty dy, | J—vz kﬂ' I Ty dy, +J My dvy =
74 —oo

[ m B, 1 1, _o.

[znkm 3 " 14

4. OrnpeneneHue CpeaHEro MOAYJIs MPOEKUUU CKOPOCTH TEIJIOBOIO
TIBUKEHUS

<y >

’ (27sz7 I I




<v|>=] ===

l o myy; l —
\E J' 2kTVdv£| m(h_22 1 :(1| Yo \ m, 1: 2k_T,
2k j ) ' 2nk” 200 7 T ) 2kT m,

OYEBUIHO, UTO <V >=2< |V,~| >,

3.

OmnpeneneHue CpeIHEro KBajpaTa MPOCKIMH CKOPOCTU  TEIJIOBOTO

JBYKEHUS MOJICKY
l o0 mov 3

<l > 2 J' 24T Zdv L| m(h % \ My ?_ k_T

’ 7l'kT . ' 27k }[cT } 2kT m,

b

2 2
OYEBHJIHO, 4TO <V~ >=3 <V’ >,

6.

Onpenenenne cpeaHEd OTHOCUTEIBHOM CKOPOCTH TEIJIOBOTO JBUKECHUS

MOJIEKYJ. JIBM)KEHME JBYX OJHOATOMHBIX MOJIEKYJ C MaccaMu My, u M,

DKBUBAJIEHTHO JBW)XXCHUIO OJHOM MOJIEKYJIBI C NPUBEICHHOM Maccou
_ mym, o my,

m=——m——_Ecmm m; =m,=m;, T0 NPUBECICHHAs Macca paBHA M =-—

m, +m,
Torma QyHkIus  pacnpeneneHds MOJICKYJ — HJEallbHOro Ta3a 1o
OTHOCHUTEJIBHBIM CKOPOCTSIM UMEET BU]I

mOVamH
fO,,.,) =41 - } 4T 2 M, COOTBETCTBEHHO,
3

<v,  >=4r ™ \ ’ Je_ T v odv o= J2 8kT =2 <v>
ArkT] < Tm,

e Uem oOycnaBiuMBaeTCsi CYLIECTBOBAaHME MAaKCMMyMa Ha KpHUBOU
pacripenenenust Makcsemna £(v) ?

e Kakumu  ocoOeHHOCTSMHM  pacmpeaeieHus  Makcsemna — F(v)
oOycnaBinuBaeTcs TOT (haKT, 4TO CpenHsst apupMeTHdyecKas CKOPOCTb

(v) Momekyn Gonbllie, YeM HaWBEpPOATHEWIIAs, HO MEHBIIE, HYeM
CpeaHsisi KBapaTuuHasi?

e B 3akpeiToM cocyne oObemMa ¥, B OTCYTCTBHM CHJIOBBIX IOJICH
HaxomuTcss N, MOJIEKyN uaeanbHOTo raza. OnpenenuTe cpeaHee YUcio
MOJIEKYJI (N), Haxomsmuxcs B sueiike oObeMa V , sBIIAIOIIeiics MalIoi
JacThio 00beMa V.

¢ Bpluuciaure TMOCTOSHHYK 7, pacnpeneieHus bonpumana rasa,
HaXONAIIEMCS B TEIJIOM30JUPOBAHHOM COCYJie BBICOTHI H, KOTOpBIi
MOJIBEIIICH B BEPTUKAIBLHOM IOJOXEHUU B OJHOPOJIHOM I10JIE TSKECTH.
Temmnepatypa raza B COCyZ€ Be3/lc OJIMHAKOBAa U paBHa T.

® VYTBEpXKIAIOT CIEIYIOUIEE: MOCKOJIbKY MOJEKYJIbl BO3AyXa B 3€MHOMU
atMocdepe IBUKYTCS BBEPX C YMEHBIIAOIMIMMUCS CKOPOCTSIMH, a
JIBHOKYIIIMECS BHU3 YBEIIMYMBAIOT CBOM CKOPOCTH IO/ IEICTBUEM CHUJIBI
TSDKECTH, TOTAA CPEIHHUE CKOPOCTH MOJIEKYJ HaBEPXy, & CHUMH U



TeMIieparypa Bo3ayxa JOJDKHBI ObITh MeHbIIe, ueM BHH3Y! OObsICcHUTE,
MOYeMy 3TOT HapaJoKCcalbHbIN BHIBOJ MPOTUBOPEUUT TEPMOAMHAMUKE.

¢ Temion30aMpoBaHHBIA COCY/I C UJI€ATBHBIM ra30M MOABEIICH HA HUTH B
nosie TskecTu. M3-3a nelcTBUS CUIIBI TSHXKECTH TJIOTHOCTH rasza y JHa
cocyna Oosnbllle, yeM HaBepxy. HuTh mepexuraror, U cocyj CBOOOIHO
najgaer. CuuTas, 4TO BO BpeMsl MMAJCHHUS ra3 yCIeBaeT MNPUNTH B
COCTOSIHME PAaBHOBECHS, ONPEJECIUTE, KAK U3BMEHUTCS TeMIIepaTypa ra3a
MIpU TIaJIeHUH (YBEITUYUTCS, YMEHBIIIUTCS UM OCTAHETCS TIPEKHEH )

e HaiTu BeIpa)xeHue JJIs MOJHOTO YMCJIa CTOJKHOBEHUM MOJIEKYJI Ta3a B
eAMHUIHOM O00BbEME B €IMHUITY BPEMEHHU.

VI. Boripocsl k 1a60paTOpHbIM padoTam
MounexkyasipHasi pU3HKAa U TEPMOAUHAMUKA
2.1 HN3ydyeHue TeMmepaTypHoOii 3aBHCHMOCTH BSI3KOCTH TPH NOMOIIH
BHCKO3UMETPA ¢ MAJAI0NIUM IHAPUKOM
1. SBnenve BA3kOCTU. I[IpuurHA BO3HMKHOBEHHUSI BSI3KOCTH B KUIKOCTH?
MexaHu3M BS3KOCTH B JKHUAKOCTH. Yem oTImyaeTcs MEXaHH3M BSI3KOCTH B
JKMJIKOCTH OT MEXaHU3Ma BI3KOCTH B ra3ax?

2. BriBon o61miero ypaBHeHHs iepeHoca. 3akoH HproToHa 1t sKUAKOCTH (ra3a)
(BeIBOZ). PU3HUECKUI CMBICT KO3(PPUIIMEHTA BA3KOCTH.
3. ®opmyna Dpenxenst (BbiBom). Kak kordPuimeHT BS3KOCTH 3aBUCUT OT

temriepatypsl?  CpaBHHMTE  TOJNYYEHHBIH  pe3yibTaT C  TeMIlepaTypHOU
3aBUCUMOCTBIO BSI3KOCTBIO ra3a.

4. 3akon Ctokca (BbiBom). Kak Hanpainena cuina Crokca? ['paHuisl
MIPUMEHUMOCTH 3aKoHa CToOKca.
5. DHeprusi akTUBH3AIMU. 3aBUCUMOCTh KO3 (UIIMEHTa BI3KOCTH OT DHEPTUU

akTUBauu. UTO MpOU3Z0MIET C BSI3KOCTHIO dKUJKOCTU MPU YMEHBIICHUU WU MPU
YBEIIMYEHUH SHEPTUU aKTUBALIUN?

6. [lonaTHEe MOTEHIMATBLHONW SIMBI M TMOTEHIUAIBHOTO Oapbepa sl MOJIEKYJ
KUJKOCTU. YCIOBHUE MPEOA0JICHUS MOJIEKYJIONW MOTEHIIMAIBHOTO Oaphepa U BbIXOJa
€€ U3 NOTCHIIUAIILHON SIMBEL.

7. UeMm peanbHas KUAKOCTh OTIMYAETCS OT HICIbHOM kuakoctu? Ilpu
JIBIDKCHUM B KAKOW JKUIKOCTH — PEaJbHON WM MJICAUIBHOM — MEXIY CIIOSIMHU
BO3HUKAET CUJIa BHYTPEHHETO TPEHUS?

8. [lepeunciuTe OCHOBHBIE OTIWYUTENIBHBIE CBOMCTBA KUJIKOCTH OT ra3a M
TBEpJOTO Tena. Yem TEmIoBOE JBUKEHUE MOJIEKYJ JKUJIKOCTH OTJIMYAETCsl OT
JBUKEHHS MOJIEKYJI Ta3a U TBEpAOro Tea?

9. UeMy paBHa JJIMHA CKadyka MOJICKYJbI JKHUJIKOCTH? UTO Ha3bIBaIOT
«BPEMEHEM OCEUION KU3HW» MOJEKYNbl Kuakoctu? HM3o0pa3ure TpaeKTOpHUIO
JBUKEHHSI MOJIEKYJIbI Ta3a, MOJICKYJIbI dKUJKOCTH U MOJIEKYJIBI TBEPAOTO Tea.

2.2. JkcnepuMMeHTAJbHAas TMpoBepka 3akoHa boitassi-Mapuorra ¢
npuMeHenruem ycranosku Cobro3



1. ChopmynupyiiTe  OCHOBHBIE TOJOXKECHHS  MOJEKYJISIPHO-KHHETHUECKON
TEOpHUH HACATbHOTO ra3a. [IpW Kakux yCIOBHSIX peajbHBIM Ta3 MOXXHO CUUTATh
UacaILHBIM?

2. Mopnens ctpoenuss atoma o Pesepdopay. Uem monekyna oTiMyaeTcsi OT
atoma?

3. BeiBenute ocHoBHOe ypaBHeHue MKT umpaeansHoro raza. Chopmynupyite
(bU3HYeCKUi CMBICIT JaBJICHUS UACATBHOTO Ta3a U TEMIIEPATyPHI.

4. Ha ocuoBe MKT BbIBemHUTE ypaBHEHHE COCTOSHHUS HWCAIBHOTO Ta3a WU
ypaBHeHne MeHneneeBa-Knaneiipona. Mcxons w3 ypaBHEHHsI COCTOSHUS,
OTIPE/ICTNTE BUIBl TEPMOAMHAMUYECKUAX CUCTEM: TEIUIOM30JIMPOBAHHOM, 3aKPBITOM
U OTKPBITOM.

5. W3 ypaBHEHHS COCTOSHUS HJACAJBHOTO Ta3a  BBIBEAUTE  3aKOHBI
n3omporiecco. M3o0pasute rpaduKyd H30MPOLIECCOB M IPOBEAUTE HX TOJHBIN
aHaM3.

6. Chopmymupyiite ¢usmdeckuii cMpicn  cienyrommx mousatuii  MKT:
OTHOCHUTEJIbHAsI aTOMHAsl (MOJIEKYJISIpHAs) Macca BEIIEeCTBa, KOJTMYECTBO BEIIECTRA,
MOJIb BEINECTBA, MOJISIpHAsT Macca, YHUBepcajbHas ra3oBas MmocTosHHas. Kak
CBSI3aHBI MEXKIy COOOM IJIOTHOCTH BEIIECTBA, KOHIICHTPAIMS ¥ Macca MOJICKYJIbI?
EnvHUIBI M3MEpeHnsI YKa3aHHBIX BETUYHH.

7. BriBoj paboueit hopmyIib.

2.3. Onpepenenne Ko3QGUUMEHTA TMOBEPXHOCTHOIO  HATSKEHUSA
KMIKOCTH METOJAOM OTPbIBA KOJIbIIa ¢ MPpUMeHeHueM ycTaHoBKkH Cobro3

1. OnpenenuTe TOHATHS: paJANyC MOJCKYJISIpPHOrOo JeicTBus U cdepa
MOJIEKYJISIPHOTO JAeCcTBUSI. OTBET MOSICHUTE COOTBETCTBYIOIIUM PUCYHKOM.
2. Uto Ha3pIBalOT B TEPMOJMHAMUKE CBOOOJHON MOBEPXHOCTHIO? Yem

OTJIMYAETCA COCTOSIHUE MOJIEKYJbl B TOBEPXHOCTHOM CJO€ OT COCTOSIHUS
MOJIEKYJIBI B 00beMe KUAKOCTH? OMNUILINUTE XapaKkTep B3aUMOJCHCTBUS MOJICEKYJ B
KUJIKOCTH.

3. OnuiuTe MEXaHW3M BO3HUKHOBEHHSI MOBEPXHOCTHOI'O HATSHKEHUSI U CHUII
MMOBEPXHOCTHOTO HaTshKeHUs. K uyeMy MpUIOKEeHbl CHUJIbI TOBEPXHOCTHOTO
HATSHKCHUS M KaK OHU HaIlpaBJICHBI?

4. Kak ¥ moyemy cuiibl MOBEPXHOCTHOTO HATSXKEHHUSI CTPEMSITCS HM3MEHUTH
wionaab mnoBepxHocTHoro crnosi? Kakyio ¢opmy mnpumer Kamis XUIKOCTH B
OTCYTCTBUU JPYTHUX CUJI (B HEBECOMOCTH) U TTOUEMY?

5. ChopmymupyiiTe ¢GU3HMIECKHN CMBICT KO3 PUIIMEHTA TTOBEPXHOCTHOTO
HaTsDKEHUS. JlaliTe €ro SHEPreTUYECKYK) W CHJIOBYIO TPAKTOBKY. YKaXUTE
€IMHUIIBI U3MEpEHUs KO (UIIMEHTA TOBEPXHOCTHOTO HATSKCHMUS.

6. OnumwuTte TeMIepaTypHyK 3aBUCHUMOCTh KOX((UIIMEHTAa MOBEPXHOCTHOTO
HaTshkeHus. [Ipy kakoll TemnepaType ero 3HaueHHe paBHO HYJIO?

7. Onpenenutre  ¢usmyeckuit  (TepMOJAMHAMUYECKUN)  CMBICT  MOHSATHS
CBOOOJTHOM TTOBEPXHOCTHOM IHEPTUH.

8. Onpenenure ¢ MOMOIIBIO PHUCYHKA TMOHSATHE KpaeBoro yria. KakoBel ero
3HAUEHUsI B CJTyyae MOJTHOTO CMAYUBAHUS U MMOJTHOTO HECMAYMBaHMUS?



9. Onummure  MEXaHW3M  BO3HUKHOBEHMsI  SIBJIEHUS ~ CMAauWBaHHUS U
HecMayrBaHUs. MOXET JIn CMauMBaHHUE WJIM HECMAYMBAHUE TPOUCXOAUTD JUIS ABYX
KUJKOCTEH ?

10. 3anummre ycrnoBH€ pPaBHOBECHUS KAl KUJKOCTH, JICKAIIEH HA TBEPIOH
MOBEPXHOCTU. BriBenure (opmMyiibl JUisl KPaeBbIX YIJIOB B CIIy4ae CMAYMBAHUS U
HECMaYMBaHUS KUAKOCThIO TAHHOTO TBEPIOTO TEa.

11.  BeiBenute ¢popmyiy Jlamnaca ans pacyera JOMOIHUTEIBHOTO JIABIEHUS MO/
UCKPUBJICHHOW MMOBEPXHOCTHIO >KUIKOCTH. Ompenenure BXoAsfuIMe B (PopMyiTy
¢dusnueckue BeanunHbl. KanusuisipHbie SiBJICHUS.

12.  Kak nHamnpapieHa cujia TOBEPXHOCTHOTO HATSKEHHS B MOMEHT OTphIBA
koJbla? OTBET MOSICHUTE PUCYHKOM.

13. OObBsicHuTe CyTh MeTOAa u3MepeHus Kod(hduIreHTa MOBEPXHOCTHOTO
HaTSDKEHHUSI, HCII0JIb3yEMOI0 B JAHHOM padore.

14. MoxHO 1M OnpenenauTb KO3(PPHUIMEHT MOBEPXHOCTHOTO HATSKCHUS
METOJIOM OTpPBbIBA KOJIBLIA, €CIIU KUIKOCTh HE CMAuMBAET KOJIbLIO? OTBET MOSICHUTb.
15. BeiBog  paboueir  ¢opmynbl Ui BblUMCIeHUs — Kod(dduimeHTa
MOBEPXHOCTHOTO HATSKEHUS.

2.3. Omnpenesenne Ko3IPPUIHEHTA TMOBEPXHOCTHOIO  HATIKEHUSA
KMJIKOCTH METOJ0M OTPHIBA KOJIbLIA ¢ MpuMeHeHueM ycTaHoBkH Cobro3
1. Onpenenute TMOHATUS paguyca MOJICKYISIPHOTO JeHCTBUS U cepbl
MOJIEKYJISIPHOTO AeCTBUS. OTBET MOSICHUTE COOTBETCTBYIOIIUM PUCYHKOM.

2. Uro Ha3bpIBaeTCS CBOOOJHON MOBEPXHOCTHIO? UeM OTIMYACTCS COCTOSIHUE
MOJIEKYJIbI B TIOBEPXHOCTHOM CJIO€ OT COCTOSIHHSI MOJIEKYJbI B 0OBeme
KUAKOCTU? ONUIINTE XapaKTep B3aUMOJICHCTBUS MOJIEKYJI B dKUIKOCTH.

3. Onumure MeXaHW3M BO3HUKHOBEHHSI MOBEPXHOCTHOTO HATSHDKEHUS U CHUJI
MMOBEPXHOCTHOTO HaTshKeHHUs. K ueMy MpUIOKEeHbI CHIIBI MOBEPXHOCTHOIO
HATSKEHUS U KaK OHU HaIlpaBJICHbI?

4. Kak u nodyemy CTpeMSTCS U3MEHUTH ILUIONIab TOBEPXHOCTHOTO CJIOSI CHIIbI
MOBEPXHOCTHOTO HaTspkeHus? Kakyro ¢dhopmy mpuMeT Karuisi KUJIKOCTH B
OTCYTCTBUU JAPYTUX CUJ (B HEBECOMOCTH) U TTOYEMY?

5. Chopmymupyiite ¢Qusnueckuid cMmbici  KodhdUIIMeHTa MTOBEPXHOCTHOTO
HaTsDKEHUs. [laliTe ero sHEepreTMYeCcKyr M CUJIOBYHO TPAKTOBKY. YKaXUTE
€IMHUIIBI U3MEpeHUs KO3 (UIIMEHTA TOBEPXHOCTHOTO HATSKEHHUS.

6. OnumuTe TeMIEpaTypHYI0 3aBUCUMOCTh KOA((UIIMEHTa MOBEPXHOCTHOTO
HaTshxeHusd. [Ipu kakoil TemnepaType ero 3HaueHUe paBHO HYJHO?

7. Onpenenutre  usudeckuii  (TEPMOJMHAMUYECKUNM)  CMBICH  TOHSTHUS
CBOOOJTHOM TOBEPXHOCTHOM IHEPTUH.

8. Ompenenure ¢ MOMOIIBID PUCYHKA MOHSATHE KpaeBoro yria. KakoBwl ero
3HAUEHHUsI B CJIy4ae MOJTHOTO CMAUYUBAHUS U MOJTHOTO HECMAYMBaHUS?

9. OnummTe  MEXaHW3M  BO3HUKHOBEHHUSI  SIBJICHMSI  CMAuuBaHUS U
HecMaurBaHUsl. MOXeT M CMadyMBaHUE WJIM HECMayuBaHUE MPOUCXOIUTH
JUISL IBYX SKUIKOCTEN?



10.3anummnTe ycioBue paBHOBECHS KaIlIM JKHAKOCTH, JEXKalled Ha TBEpIOH
NoBepXHOCTU. BriBeautre ¢opMyabl st KpaeBbIX YIVIOB B Cllydae
CMauMBaHUs U HECMAYMBAHUs KUIKOCThIO JAHHOTO TBEPAOIO TeNa.

11.BeiBenure Gpopmyity Jlamnaca s pacyera JAOMOJIHUTEIBLHOTO AABICHHS MO
VCKPUBJIEHHON TOBEPXHOCTBbIO JKUAKOCTH. Omnpenenure BXOAAUIME B
bopmyity puznueckue BenMurnHbl. ONMUIINTE KanWISIPHbIE SBJICHUS.

12.Kak HampaBiieHa cuja IMOBEPXHOCTHOIO HATSHKEHUS B MOMEHT OTphIBA
koJiblia? OTBET MOSICHUTE PUCYHKOM.

13.00bsicHuTE CyTh METOJla HU3MEpPEeHUs] KOI(PPUIMEHTAa TMOBEPXHOCTHOIO
HATSDKEHUS, UCTIOJIb3YEeMOT0 B JaHHOM padoTe.

14.MoxHO aM OnpeaenuTh KO3(PPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS
METOJIOM OTpbIBAa KOJbLA, €CIA XUAKOCTh HE CMauuBaeT KoiabLo? OTBeET
MOSICHUTb.

15.BeiBoy  paboueir  ¢GopMynsl  ais  BBIYMCHEHHS KO3 duimeHTa
MTOBEPXHOCTHOTO HATSKEHUS.

2.4. OnpenesieHue TEMI0EeMKOCTH METAJJIOB

1. TennoeMKoCTh Tena. YaenbHasl TEINIOEMKOCTh U MOJISIpHAs TEIJIOEMKOCTb,
CBSI3b M€y HUMM.
2. OCHOBHBIE MOJIOKEHUS KJIIACCUUYECKON TEOPUU TEINIOEMKOCTH Ta30B. HHcio

CTeneHel cBo0O/bl U COOTBETCTBYIOIME UM Kod(pduuueHTs! ITyaccona. ['panuriel
IPUMEHUMOCTH KJIACCHUYECKOM TEOpHH TEIUIOEMKOCTH Tra3oB. TemmneparypHas
3aBHCHUMOCTH TEINIOEMKOCTH BOJIOpPOJIa U €€ 0OBSICHEHHUE.

3. OCHOBHBIE MOJIOKEHUS KJIACCHYECKON TEOPUU TEINIOEMKOCTH TBEPIBIX TEIL
BriBon 3akona /lrosmonra-lltn. HegoctaTtkn Kiaccuyeckord TEOPUM TEMIIOEMKOCTH
TBEPBIX TEIL.

4. DneMeHTHI NepBOMl KBAHTOBOM TEOPUHU TEIJIOEMKOCTH TBEPABIX Tel. BrIBOJ
dbopmynel DliHIITelHA U ee aHann3. Kakyro o01acTh TeMneparypHOil 3aBUCUMOCTH
TEIJIOEMKOCTH TBEPABIX TeJl onuchiBaeT ¢Gopmyna OifHmireliHa? Henocrtatku
TEOPUU TEIJIOEMKOCTH DUHIITENHA.

5. OCHOBHBIE TIOJIOKEHUSI KBAHTOBOW TEOPUHM TEIJIOEMKOCTH TBEPIBIX TN
Jebas. BeiBoj 3akoHa Jle0asi, aHainu3 MOJly4eHHOIO pe3yJibTara.
6. Henocratku KBaHTOBOW TeOpUM TeIJIoeMKOcTH TBepAbix Ten Jlebas. [lyTh

YCOBEPIICHCTBOBAHUSI KBAHTOBON TEOPUH TEIUIOEMKOCTH TBEPJBIX Tell: (DOHOHBI U
(OHOHHBIH Ta3.

7. Omnpenenenue xapakrtepuctudecko temmeparypol [ebas. Kakywo pomb
temreparypa [lebas wurpaer B TeMmmepaTypHOW 3aBHCHUMOCTH TEIUIOEMKOCTH
TBEPABIX TEJ?

8. OnumwuTre CyTh METO/A OMpPENETCHUS YISIHbHOU TETNIOEMKOCTH METAJIOB B
JTaHHOM paborTe.

9. BriBog paboueit ¢GopmMynel ISl ONpEAETeHUs YASIbHOW TEMIOSMKOCTH
METAJIJIOB.

2.5. PacnpenejieHue MoJieKyJ Tra3a Mo CKOpPOcTAM (pacnpeaesieHue
MakcBeJlia)



1. Kitaccuueckast Teoprst UACAIBHOIO Ta3a U OCHOBHBIC IIOJIOKEHUS B HEU O
XapakTepe paclpelesieHusT MOJIEKyJl 1o ckopocTaM Makcesemna. [lpu  kakmx
YCIOBUSIX  PAacHpeiesIeHHe MOJIEKYJ Tra3a II0 CKOPOCTAM  OIMCBIBAETCS
pacnpenenenuem Makcpewia? Ilouemy pacnpenenenne MakcBenna Ha3bIBaIOT
PABHOBECHBIM pacCIIpEACICHUEM ?

2. 3anumuTte QYHKIUUA pacupenesieHus] MOJIEKYJ MO MPOCKIUSIM CKOPOCTEH U

chopmynupyite PU3NYECKU CMBICIT TaHHBIX (PYHKIIHIA.

3. Hapucyiite u npoananuzupyite rpaduk pacupeesaeHusi MOJIEKYJI Mo OJTHON

U3 MPOEKIUN CKOPOCTH.

4. BriBeaute pacnpeneneHue MoOJEKydl 1o ckopocTsam. Iloctpoitte u

IpoaHaIu3upyiTe rpaduk MOTy4YeHHON PYHKITUU:

e ®dusznueckuid  CMBICT  IUIOLIAJH, OrpaHUYEHHOW KpHUBOM  rpaduka
pacmpeaeneHus: MOJIEKYJI [0 CKOPOCTSIM U OChIO a0CITUCC;

¢ OmnpeneneHne HaUBEPOATHEWIIEN CKOPOCTH TEIUIOBOIO JABMKEHHUS MOJIEKYJI
(BBIBON);

e OmnpeneneHue CcpeaHEd M CpeaHEld KBaJApPATUYHOM CKOPOCTH TEIJIOBOTO
JIBUKEHUST MOJIEKYJ (BBIBOI);

¢ (COOTHOLIEHHE MEXAY XapaKTePUCTUUYECKUMH CKOPOCTSAMH PaclpeaciICHHs
MakcBenna;

¢ BiusgHue  TeMneparypbl  TEPMOJMHAMHUYECKOM  CUCTEMbl Ha  BHUJ
pacnpeneneHuss MakcBemna (moctpoilte rpaduk s JIBYX pa3IuUYHBIX
TeMIeparyp);

¢ BiusgHue MacChl MOJIEKYJ HACAJbHOIO ra3a Ha BHUJ PACHPEIECICHUS
MakcBenia (moctpoiire rpaduk sl ABYX MOJIEKYJT pa3IMuYHON Macchl).

5. Bo CKOIBKO pa3 W Kak U3MEHUTCS CPEIHASI CKOPOCTh JBHUYKEHHSI MOJIEKYJI MpU
nepexozie 0T KUCIOPoIa K BOJOpoay?

6. B ueM cyThb METOAA MOAEIMPOBAHMS PACIIPEAEIECHUS MOJIEKYH IO CKOPOCTSM B
naHHOM pabore?

7. Tlouemy BO BpeMsi SKCIEPHUMEHTa HEOOXOIMMO TMOJJIEPKUBATH MOCTOSHHYIO
IUIOTHOCTh YACTUL[ B KaMepe MOJIECIMPOBAHUSA DPACHPENEICHHUS MOJIEKYJ I10
CKOPOCTSIM?

8. Kak B 3xcniepuMeHTe pacCuMThIBAETCS CKOPOCTH IIAPHKA, TONAAAIOIIEr0 B OJIUH
13 IPUEMHBIX OTCEKOB?

9. T'ucrorpamMmma pacrnpeaeyaeHusi BEpPOSATHOCTEW CIyYalHOW BEIWYUHBI U €€
XapaKTEPUCTUKH.

10.0Onumure cxemy Ortro lltepHa mo SKCHEpUMEHTAJbHOW MPOBEPKE 3aKOHA
MakcBemia o pacupeieseHUI0 MOJIEKYII 10 CKOPOCTSAM IJIsi MOJIEKYJISIPHBIX U
ATOMHBIX IIYYKOB M BO3MOKHOCTH IPOBEACHUS pacyeTa B 3TOM SKCIIEPUMEHTE.

2.6. MonenupoBaHue pacnpeaejieHde KOHIEHTPAIMUA MOJIEKYJ ra3a B
rpaBUTAIMOHHOM MoJie 3eMuiH (0apoMeTpUYecKasi BLICOTA)
1. BriBon pacnpeneneHus naBieHus raza B IoJIe TSDKECTH. bapomerpudeckas
(dhopmyna u yClIOBHS €€ TOJTyYEHUSI.



2. OTnuure 3aBUCUMOCTH JABJICHUS JKUJKOCTU OT BBICOTHI CTOJ0a >KUIKOCTU
(npu mepexozne OT JHA K BEPXHUM €€ CIIOSIM) OT 3aBHCHMOCTH JIABJICHHUS
atMoc(epbl OT BBICOTHI (IIPH MEPEXOJE OT IMOBEPXHOCTH 3€MIJIM K BEPXHHM €€
cnosm)? TlprurHa TaHHOTO OTJIMYHSL.

3. [louemy Mexanmyeckas wogens Pllons ¢ mapukaMu B JgaHHOM
na0opaTopHO  paboTe TMO3BOJSET OUYEHb HAIBIAHO  OOBACHATH  CMBICI
«OapomeTpuyeckoin» Gopmybi?

4. [Tpn Kakux yCIOBHUSX BO3MOXEH MEPeXoj OT OapoMeTpuieckoin Gpopmybl K
pacnpesielIeHUI0 KOHIICHTpallMK MOoJeKyl arMmochepbl mo BbicoTe? IlpuBenute
rpaduk 3aBUCUMOCTH KOHILIEHTPAIIMK MOJIEKYJ aTMOC(hEpHI 1O BHICOTE.

5. Chopmynupyitite  ¢du3HUeCKuid  CMBICH  TOKa3aTesis OKCIIOHEHTHI B
pacnpeneNeHUN KOHIIEHTPAIMK MOJIEKYJl aTMOC(EpBI M0 BBICOTE M OCYILIECTBUTE
nepexoj K 3akony (miu reopeme) bonbimana.

6. 3akoH uiaM TeopeMa bombimaHa naet 3HauMTENbHOE 00OOLICHHE Ui BCEX
TEPMUYECKA PABHOBECHBIX TpOIECCOB. B ueM (QU3NYECKUd CMBICT 3TOTO
00001eHus?

7. BBuay MCKIIOUMTENBHOM BAXKHOCTH 3akoHa boibpliMana npuBeguTe emnie
OJIMH OOUIUI HATJISIIHBIN BBIBOJI 3TOTO YPaBHEHHUS.
8. Onumure onbIT JK.IlepeHa 1 BO3MOKHOCTH BBIYMCIIEHUS YUCiIa ABOraapo u

NOCTOAHHOUN bosibiiMana 13 3TOoro oneITa.
0. BriBoj paboueit hopmyIib.

2.12.CHsATHE KPHUBOil IUIABJIEHHUS U KPUCTAJIM3AIUN THNOCYabduTa
1. JaiiTe omnpeneneHne MOHITHIO BENIECTBA, GOPMYIMpyeMOe B MOJIEKYIISIPHO-
KMHETUYECKOM TEOpUM BEIEeCTBA. ATrperaTHbIE€ COCTOSIHUS, BHUJIbI arperaTHbIX
COCTOSIHMIM, OCHOBHOM KpUTEpUN pa3Iuyusi arperaTHbix cocTosHuil. OCHOBHOE
CBOMCTBO arperaTHbIX COCTOSIHUH.
2. Teepnabie Tena u ¢Gopmbl ero coctosiHUs. OOIMEe MaKpOCKOMUYECKUE
CBOMCTBA KPUCTAJUIOB: OMM>KHUM U nanbHuil nopsinok. daza, dhazoBoe cocTosiHUE.
CtpykTypa TBEpAOIO TeJia U CBsI3b €ro PU3NUYECKUM CBOMCTB CO CTPYKTYPOH.
3. VYcnosus YCTaHOBJICHHUSI OJMKHETO u JaIbHETO MOpsI/IKA.
TepMoauHaMUUYECKUN TPUHLIMUII MHHUMYyMa CBOOOJHOW DHEPrUM CHUCTEMBI B
YCTAHOBJIEHUH YCTOWYMBOIO COCTOSIHUSI ~CHUCTEMBI W  OINpEIEIEHUA €€
KOH(UTYpaLTIH.

4. dazosie nepexons! [ u Il pona. Onummmre dazoBeie nepexoast I pona.

5. VYpaBuenue Knaneiipona-Kmaysuyca u ero ¢usuueckuii cmbici. dazoBas
auarpaMma fepexosia «TBepJ0€ TeN0->KUIKOCThY U €€ 00BbsICHEHNUE.

6. [ImaBnenne u Kpuctajun3auus. BO3HUKHOBEHHE IEPEOXIIAXKICHHOTO

COCTOSIHUS M  TPHUYMHBI  CYIIECTBOBAHMS TAKOrO COCTOSHUS.  YCIOBHUSA
KPUCTAJUIA3ALN U3 IEPEOXITAKICHHOTO COCTOSTHUS.

7. Hapucyiite nuarpaMMmy IUIaBIEHMS W KPUCTALIM3ALMU TBEPAOIO TeJA M
OINMILKTE BCE (PU3NUYECKUE MPOIIECCHI, OTOOPAKEHHBIE HA 3TOM AUarpamMmme.

2.10. Omnpenenenue kKoIPPUIHEHTA BAZKOCTH U CpPeAHEH JIMHBI
CBO0OHOrO0 Mpodera MoJieKyJI BO31yXa



1. Yucno CTONKHOBEHHH M CPEIHSIA JUTMHA CBOOOIHOTO TIpobera (BBIBO).

2. OddextuBHpil  gumameTp  MoJeKynl M 3(PQPEKTUBHOE  CEUCHUE
MEXKMOJIEKYJIsIpHOTO B3aumogeiicTeus. Kak cpemnsisi amuHa cBoOOgHOTO mpobdera
cBs3aHa ¢ 3(PPEKTUBHBIM CEYECHUEM MOJIEKYJIbI?

3. MexMonekynaspHoe  B3auMoaeucTBue W ero npupona. llokaxkure
rpadUyecKd 3aBUCUMOCTh CHJIBI MEXMOJIEKYJSIPHOTO B3aMMOJACWUCTBUSA  OT
PaCCTOSIHUS MEK/Ty IByMSI aTOMaMH.

4. 3aBUCHMOCTh JIJIMHBI CBOOOJHOTO mpobera OT AaBICHUS U TEMIEpaTyphl.
®opmyna Cesepnenna. [lokaxxkure Ha TOTEHUHUATBLHOM KpPUBOM 3aBUCUMOCTH
JUTMHBI CBOOOTHOTO Mpo0Oera OT TeMIEPATYPHI JJI ra30B U KUAKocTeH. OObsICHUTE
pasnuuue 3aucuMoct A7) I ra30B U KUIKOCTEH.

5. BriBoa ob1iero ypaBHeHnus nepeHoca. ONUIIMTE MEXAHU3M BSI3KOCTH Ta30B.
Hcnonb3ys oOliee ypaBHEHHE MEpPEeHOCa, MOTYydnuTe KOIDPHUIIMEHT BAZKOCTH IS
ra3oB. Chopmymmpyiite puznyeckuii cMbIica K0d(PPUIIMEHTa BA3KOCTH IS Ta30B.

6. Kak kodgduiimeHT nUHaMHYECKON BSI3KOCTH CBsi3aH ¢ Kod(hduimeHToM
KHHEMATUYECKOUN BA3KOCTH? 3aBUCUMOCTH KO3 (UIIMEHTA BI3KOCTH OT JABJICHUS U
oT TeMriepatypsl. EauHuIbl n3mMepenns kodhGUimenTa BI3KOCTH.

7. Kakoe paBuxkeHue >XUAKOCTH (raza) HasbiBaeTcsl JiamuHapHbIM? Kakumu
napaMeTpamMu ompeaensercs uuciao PeliHompAca W 4YeMy OHO paBHO IS
JAMHAHAPHOIO TeyeHus raza? EnuHuinel naMepenus yncia PeitHonbaca.

8. CraunoHapHO€ U HECTAI[MOHAPHOE JIBHXKEHUE KUAKOCTU WIM Ta3a. BriBoj
dbopmyel [lyaseitnist 17151 cTalMOHAPHOTO ABMYKEHMS KMJIKOCTH WM ra3a.
9. OObsiCHUTE TPHUHIMI OMNBITHOTO OIpeaeneHus Kodp@uimeHTa BI3KOCTU

BO3/lyXa Ha OCHOBe KamwuisipHoro meroxaa Ilyaszeins. Kakum obpa3zom cozmaercs
pPa3HOCTh JaBJICHMM Ha KoHIax kamwuisipa? Kakumu cpenctBamu u3MepseTcs
BEJIMYMHA ITOTOKA BO3/AyXa Uuepe3 Kamwuisip?

10.  BwiBog pabGoueii hopmyIbl.

2.15. N3mepenue JHTPONUHM NPHU IJIABJIEHHH 0J10BA

1. OOpatumble 1 HEOOpAaTUMBIE TpoLecchl. Bropoe Havaao TepMOJMHAMUKHU B
dhopmynuposkax Knaysuyca u KenbBuna-Ilnanka.
2. Omnpenenure IIOHATUE TEPMOJMHAMUYECKAs cucrema. Kaxkas

TEpPMOJAMHAMUYECKAST CUCTEMA SIBISETCA W30JIMPOBAHHOW, 3aKPBITOM, OTKPBITOWU?
Jlalite onpenesieHue paBHOBECHOTO COCTOSHUS TEPMOJAMHAMUYECKON CUCTEMBI.

3. Onpenenure mNOHATHE MpUBEACHHOW TeruloTel. Teopemsl Kitaysmyca u
sHTponus. CBoOOIHAs 3HEprust uiau >Heprust I'enbmrombia. TepMoauHaMUUECKHi
CMBICJ 3HTpOIUU (BbIBOA). OnpeaenuTe MOHATHE CBSI3aHHAs SHEPT UL

4. Uto o3Hawaer: sHTpomnus sBiseTcs QyHkiuei coctosuus? Ilepeunciute
M3BECTHBIC BaM (DYHKITUU COCTOSHUS U OTPEIEIUTE UX HU3UUIECKUN CMBICIL.
5. 3amumute 0000IIEHHOE ypaBHEHHE TepMoauHamuku (wim TdS —

YpaBHEHUE), TOACHUB BCE BXOMAIIME B HEro BEIUYMHBL. UTO NPOUCXOOUT C
SHTPOIUEN B 3aKPBITON CUCTEME IIPU OOPATUMBIX U HEOOpPATUMBIX ITpoLeccax?

6. Marematnueckass (OpMyJIMpOBKa BTOPOrO Hayajlla TEPMOJMHAMUKH —
HepaBeHCTBO Kitay3nyca. 3aKkoH BO3pacTaHMs SHTPOIIHH.



7. Cratuctuueckuii cmbici  sHTponuu. @opmyna bonbimana (BbIBOI).
Crartuctrueckuil Bec U TepMOANHAMUYECKAsl BEPOSITHOCTb.

8. Yrto 03HAUaeT: SHTPOIHUS SBISETCS MEPOW paccesHus WM 00eCHeHUBAHUS
sHeprun? EAMHUIBI N3MEPEHUS SHTPOIIUU.
9. MexaHu3M IpOLIECCOB IUIABIECHUS W KPUCTAJUIM3ALMU B TBEPABIX TEJAX.

@da30BbIN IIEPEXO IEPBOTO POAA.

10.  VYzaenbHas TemioTa MJIaBJIEHUS W KpucTaum3auuu. OT Kakux (U3MYECKUX
XapaKTEPUCTUK 3aBUCUT YJIENbHAs TEIUIOTA IUIABJIEHUS W KPUCTAJUIM3ALMU?
EnuHUIBI H3MEpEeHMUSL.

11.  OObsAcCHUTE, KaK W NOYEMY H3MEHSAETCS SHTPONUS IpU IUIABICHUU U
KpUCTAJUIM3aLUuU TBEPABbIX Tell. Hapucyiite KpuBYIO IUIABJIEHUS U KPUCTAIIN3ALMH
TBEpAOTO Tena. HazoBure yciioBUs KpUCTAIIN3ALUU TBEPABIX TEII.

12.  BwiBog paboueit hopmyIbl.

2.17. OmnpenesieHue OTHOILICHUS TEIJIOEMKOCTEH INPH IOCTOSSHHOM
JAABJIEHMHU H OCTOSIHHOM 00beMe MeToaoM Kiemana u Jlesopma

1. TernnoemMkocTh Tena. YenbHas TEIUIOEMKOCTh U MOJISIpHAs TEIUIOEMKOCTb,
CBSI3b MEXK]Iy HUMH.
2. TepmonnHamuueckass cucrema. TepMoaMHamuueckass palboTa, TemoTa.

BHyTpeHHsIT »HEprusi TEPMOAMHAMHYECKOW CHUCTEMBI. BHYTpEeHHSs »Heprus
U/I€aJIbHOTO ra3a (BbIBOA). 3aBUCUMOCTb BHYTPEHHEN SHEPTUU UACAIBHOIO ra3a oT
qucia CTeNeHeld cBOOOAbl M OT TeMieparypbl. EQUHMIIBI U3MEpEeHUs yKa3aHHBIX
BEJINYMH.

3. [IpuHIMIT MeXaHWYECKOro »SKBHUBaJIeHTa TemioTel JIkoynss u PoGepra
Maiiepa. [lepBoe Hauano TepMOAMHAMUKY (BBIBOJ).
4. [IpumeHeHne TmEepBOro Hayajda TEPMOJMHAMUKM K  HM3OIPOLIECCAM.

TennoeMKOCTh IIpru 1IOCTOSAHHOM 0o0beMe M €€ 3aBHCHUMOCThL OT 4YHCJlia CTEIEHEH
CBO6OI[BI. OHtanpnus. TenaoeMKOCTh Inpu MOCTOAHHOM JaBJICHHUM MW €€
3aBUCUMOCTD OT YHCJIa CTEIICHEH CBOGOI[H.

5. CBsi3b M@Ky TEINIOEMKOCTSIMH TIPH ITOCTOSSHHOM JIaBJICHUHU W oOBeMe.
VYpaBuenue Pobepra Maiiepa (BbIBOT).
6. CpenHsii KWHETHYECKas SHEPrHs TOCTYNATeIbHOTO JABWKCHHUS MOJIEKYIT

yuaeasbHOro rasza. Ywucio creneHeil cBoboabsl. PaBHOMepHOe pacmpeeneHue
KUHETUYECKOM YHEPruu TEIUIOBOIO JBMIKEHUS MOJIEKYJ MO CTEMEHSM CBOOOJIBI
(aproauueckas runotesa bonpiiMana).

7. Krnaccuyeckas Teopus TEIIOEMKOCTH T'a30B.

8. Anuabatnpiii poriecc. YpaBHenue [lyaccona ans apmabaTHOTo mporiecca
(BeiBOx). Pabora mueanpHOTO Ta3a B aaumabatHoM mporecce. OU3NYECKU CMBICI
koo dunuenta Ilyaccona. Csa3p kodddunuenta Ilyaccona ¢ ymcno cremeHeit
CBOOO/BI.

0. BriBoa paboueit hopmyiibl.

2.18. Onpenenenne k03QGUUMEHTA BHYTPEHHEI0 TPEHHUS KUIAKOCTH 110
merony Crokca



1. C momo1pio Mojield 00BICHUTE BO3SHUKHOBEHHE CHJIBI COITPOTHBIICHUS TIPH
JIBMKEHUU TeJI B JKUIKOCTSX ® ra3zax. BeiBemute ¢opmymny Crokca. Kak
HarpasiieHa cuiia CTokca? YKaKUTE rpaHullbl TPUMEHUMOCTH 3akoHa CTokca.

2. KakoB xapakrep TEIIOBOIO NIBWXKEHUS MOJEKYJI B KUAKOCTH? KakoBo
COOTHOIIIEHUE MEXKIY KUHETHUYECKOM M MOTCHUUAIBHOM SHEPrUEH IJIsi MOJICKYJI
KUJIKOCTH?

3. N300pa3ute KpUBYIO 3aBUCHUMOCTH TOTCHIIMAIBLHONW HHEPIHH  JIBYX
B3aMMOJICUCTBYIOIIMX MOJIEKYJl OT pacCTOSIHUS MeExay HuMH. [lokaxure Ha
MOTEHIIMATBLHON KPUBOM 00J1aCTh CYIIECTBOBAHUSI BEIIECTBA B JKUIKOM COCTOSIHUM.
4. MexaHn3M BO3HHUKHOBEHHUSI BSI3KOCTH B JKHJKOCTIX. 3alHIINUTE 3aKOH
HproToHa nj1s BSI3KOCTH KUJIKOCTH. DPU3UYECKUI CMBICT KOd(PPHUIIMEHTa BI3KOCTH
YKUJIKOCTH.

5. [Ipu KaKMX YCIOBHUSAX MEXIY CIOSIMH KUJIKOCTH BO3HMKAET CUJa BA3KOCTU?
OT Kakux TIapaMeTpPOB JIBHKECHHUS CJIOEB >KHUJIKOCTH 3aBHUCHUT BEJIMYMHA CHJIBI
BHYTPEHHETO TPEHUS?

6. Kak ko3(pduiMeHT BSI3KOCTH IKUJIKOCTH 3aBUCUT OT TEMIIEpaTypbl?
3anumute hopmyny OpeHKeNs U MOSICHUTE BCE BETUYUHBI, BXOAAIINE B (popMyity
O®penkens. YTo Ha3bIBACTCA SHEPTUEN aKTUBAIUN?

7. 3anuIInTe ypaBHEHHE IMHAMUKU IIAPUKa, JBUXYIIETOCS PaBHOMEPHO B
KUJIKOCTH, UCIIOJB3Ysl pUCYHOK. Onpenenure Bce NEMCTBYIONIME HA IIAPUK CHJIBIL.
ChopmynupyiiTe 3aKkoH Apxumena.

8. B Bs3KOM KUIKOCTH C OJHOM M TOM K€ BBICOTHI 0€3 HAYaJIbHOW CKOPOCTH
HAYMHAIOT IaJIaTh JBa IIApHUKA OJIMHAKOBOrO pasMepa. Kakol mapuk ymajaer Ha
JTHO OBICTpee, eclii MapuKh UMEIOT pa3Hyro Maccy? Ha kakoi u3 mapukoB OyneT
JIeHCTBOBATh OOJMBINAs CHjla BI3KOTO TPEHUS?

0. BriBog paboueit hopmyIibI.

2.19. Onpenenenue k03(pPUIHEHTA TENJIONPOBOAHOCTH TBEPABIX TeJl
1. Yro Takoe Ttemnora? EauHMOBI u3MepeHUs TemoThl. YTO  Takoe
teriooomen? Ilepeuncnure cmnocoObl  TemiooOmeHa. llosicHuTe u3BECTHBIE
CIOCOOBI Mepeavun TeTUIOTHI.
2. [ToueMy arombl B TBEpJOM TeJl€ MOXKHO MPEJICTABUTh B BUJE CBSI3aHHOM
cuctembl? Kakue koneOaHusi Ha3bIBalOTCs cBs3aHHBIMH? [losicHuTe Ha mpumepe
JIBYX CBSI3aHHBIX MaTeMaTHMYECKUX MAasTHUKOB, YTO TaKOE HOpPMAaJIbHbIE KOJIeOaHUs
WM MOJia KoieOaHuH.
3. [TosicHuTe MeXaHU3MbI TEIJIONPOBOAHOCTU B razax, >KUAKOCTSIX U TBEPABIX
Tenax. KakumMu xapakTepucTUKamMu BeHIECTBA ompeaensercs KodhuimeHt
TEIJIONPOBOIHOCTH JJIs KaXKJIOTO arperaTHOro COCTOSTHUS.
4. Kakue arperatHbie cOCTOSHUS BellecTBa Bbl 3HaeTe? Kakoe COOTHOLIEHHE
MEXIy CPEAHUMHU 3HAUYCHUSIMU KUHETUYECKOW M TMOTCHIMAIbHON HSHEPruu
BBINIOJIHAETCS JIJIS1 KQXA0r0 arperaTHOro0 COCTOSIHHUSL.

5. ®oHOHHBIN MEXaHW3M TEeIUIONPOBOAHOCTH B TBEpAbIX Tenax. Uto Takoe
¢donon? YUemy paBHa sHeprus ponona? Yem poHoH oTnryaercs oT poToHa?
6. B kakux TBepHbIX Telax MPUCYTCTBYET PEIICTOYHBIA MEXaHU3M Iepeauu

Termna? B Kakux — 3JIeKTPOHHBIN?



7. BriBenute ofriee ypaBHeHUe mporiecca nepeHoca. M3 ypaBHeHus mporecca
MEPEHOCa BBIBEAUTE YpPABHEHHUE TEIUIONPOBOAHOCTH WM 3akoH Dypne. UTo
O3HaYyaeT 3HaK «MUHYC» B 3aKoHe Dypbe?

8. Yro moHMMAaeTCs TOA H30TEPMHUYECKONH TOBEPXHOCTBIO, TEMIIEpPaTypPHBIM
rPaAUEHTOM U TETJIOBBIM IMOTOKOM B 3aKOoHE Dypbe?
9. Chopmymupyiite dusndeckuit cMbicia Kod(PPUIIMEHTa TEMIONMPOBOAHOCTH.

Kak xo3ppuimeHT TernonpoBoJHOCTH 3aBUCUT OT JABJICHUS U OT TeMIepaTyphl?
VYcranoButre CBA3b  MexaAy kKodpduuumeHtamu — AuPQy3uu, BABKOCTH U
TEIUIONPOBOIHOCTH.

10.  Or Kakux MapaMeTpoB 3aBUCUT KOI(PPUIMEHT TEIIONPOBOAHOCTU ISt
TBEPJIOTO AMBJIEKTPUKA. 3aBUCUMOCTb KOI(PQPUIMEHTA TEIIONPOBOJHOCTH OT
(bU3NYECKUX XapaKTEPUCTHUK MaTepHaJIOB.

11.  CyTh KQJIOPUMETPUUECKOTO METO/Ia ¥ BBIBOJ] paboueit (hopMyIIb.



