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MoznekynsapHas puzuka

HanpasJienue noarorosku 03.03.02 «®u3uxa

[Mpoduns «®yHaaMeHTaNbHAS U PUKIaAHAS QU3HKA»
dopMa NOATOTOBKYU 0OYHAS

kypc 1  cemectp 2
neknuu 54 wac.
MpaKTHYecKue 3aHsATus. 54  wac.

nabopaTopHbie pabOTHI 54 yac.

B TOM YHCJIIE ¢ Ucmonb30BanneM MAO Jjexk. fup. 32 [mab. 22 dac.
BCET0 YaCcOB ayAUTOPHOM Harpy3ku 162 Jac.

B TOM 4HcJie ¢ ucrnons3oBanueM MAO 58  wac.

camocrosTenbHas padota 126 Jac.

B TOM YHCJIC Ha TIOJTOTOBKY K dk3ameHy 45  wac.

KOHTpOJIbHBIE paboThI (7)

KypcoBasi paboTa / KypcOBOH IPOEKT ceMecTp

3a4er 2 ceMecTp

9K3aMeH 2 ceMectp

Pa0ouas mporpamma cocTaBiI€Ha B COOTBETCTBHM C TPEOOBAHUSIMU COOCTBEHHOTO 00pa30BaTEIbHOIO
crangapta AB®Y, yrBepxkaenHoro npukasomM pexropa Ne 12-13-1282 ot 07.07.2015r.

Pabouast mporpamma o0cyx/ieHa Ha 3acelaHui Kadepbl TEOPETHUESCKOM U IKCIIEPUMEHTAIIbHOM (DU3UKH,
npotokoi Ne 4 ot «12» nexabps 2019 r.

3aBenyroriuii kKadeapoi TeOPETUUECKON M SKCIIEPUMEHTAIbHOM (DHU3KKH K. X. H., T01IeHT KopoueHiieB
B.B.

CocraButens: K.¢h.-M.H., gorenT Makoruna E. 1.



OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouasi mporpamMma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyroniuii kadeapoun Kopouenues B.B.
(moamuce) (H1.0. ®amumnus)

I1. PaGouasi nporpaMMa nepecMOTpeHa HA 3acefaHUN Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyromiuii kadeapoin KopoueHnies B.B.
(oamch) (1.0. damwmms)




AHHOTAUMS JUCHUILTHHBI
«MouiexkyisipHas pu3nKa»

JlaHHBIN Kypc mnOpeAaHa3HayeH sl HampasiaeHus noarotoBku 03.03.02
«®Duzukay, npodpuns «DyHaaMeHTaNbHAs U NpUKIagHas pusnka». MonekynsapHas
bu3nka Kak paszgen Kypca oOmieil (u3MKu HM3ydaercs IMOcjie KIaCCUYEeCKOU
MEXaHUKU M SBIIAETCS OCHOBOW COBPEMEHHOM CTAaTUCTUYECKOW (U3UKU U
TEPMOIUHAMUKHU.

OO0mast TpPyJOEMKOCTh OCBOCHHS JUCHUIUIMHBI COCTaBIA€T 8 3ayeTHBIX
enunull (288 vacoB). Y4eOHBIM IUIAHOM MPEIYCMOTPEHBI JICKIIMOHHBIC 3aHSATHS
(54 uyaca), nabopatopHbie paboThl (54 uvaca), mpakTuueckue 3aHsATus (54 yaca),
camocToATeNbHas padora cryaeHTa (126 dacoB, B TOM 4HUClE€ Ha MOJATOTOBKY K
sKk3ameny 45 dacoB). JlucuuminHa peanusyercs Ha 1 Kypce Bo 2-M CEMECTPE.

MonekynspHas (pu3nka H3ydyaeT MAaKPOCKOIIMYECKHUE SIBJICHUS B BEIIECTBAX,
T.€. TAaKU€ SIBJICHUS, KOTOPbIE CBS3aHbI C OOJIBLIMM YHCIIOM COJEPKALINXCS B HUX
MOJIEKYJT W aTOMOB. [J1aBHO€ BHMMaHHUE YJIEISETCS H3YYEHUI0 OCOOEHHOCTEHN
MOJIEKYJISIPHOM (DOpMBI JIBUJKEHUSI U OBJIAJICHUIO CTATUCTUYECKHUMHM METOJIaMU
OMMCAHMUSI CUCTEM MHOTHUX YAacTHIl (CTaTUCTUYECKHE 3aKOHOMEPHOCTH) H
OBJIAJICHUIO TEPMOJMHAMUYECKHMMHM METOJaMH Ha NPUMEPE MOJEKYISPHBIX
CUCTEM.

MonekynspHass (Qu3MKa HUCXOOUT W3 TMPEACTaBICHUS 00 aTOMHO-
MOJIEKYJIIDHOM  CTPOEHMM  BEIIECTBA W  paccMaTpUBaeT  TEIUIOTY  Kak
OecnopsilouHOE  JIBJKEHHME  aToOMOB U MoJekyl.  COOTBETCTBEHHO
paccMaTpHUBAIOTCSI CBOWCTBA U CTPOCHUE OTAEIBHBIX MOJEKYJI W aTOMOB.
CratucTryeckuii METOJ| YCTaHaBIMBAE€T CBSI3b MAaKPOCKONMMYECKUX CBOWCTB
U3y4aeMbIX CHCTEM OOJBIIOr0 4YHCIa YacTUI[ CO CBOMCTBAMHM W 3aKOHAMHU HX
nBrkeHud. [Ipm 3ToM BO3MOXKHA KakK 3ajlada HaXOXKIEHUS MaKpOCKOIIHYECKHX
CBOMCTB CHCTEMBI MO H3BECTHBIM CBOMCTBAM COCTaBIIAIOLIMX €€ YacTHL, TaK U
oOpaTHas 3a7aya, HAXOKJI€HHE CBOMCTB YaCTHUIl, COCTABIAIOIIUX CHUCTEMY, IO €€
MaKpOCKOIIMYECKUM cBoOWcTBaM. [lo3ToMy MOJEKYJISIpHO-KMHETHYECKAsT TEOpUs

BEILIECTBA MOXET OBITh TOJIBKO CTAaTUCTUYECKOM Teopuei, OCHOBHOUW ee wujeei



SBIISIETCSL cUcTeMa OOJIBLIOTO YHCIIAa YACTHI, KOTOpasi U3MEpSETCs mapaMeTpaMu U
XapaKTEPHU3YETCs] 3aKOHOMEPHOCTAMU, UMEIOIIIMMH CTATUCTHYECKHUI XapakTep.

B cnydae paBHOBecHsT MakpOCKOIIMYECKONM CUCTEMBI 3aKOHBI JUIS CPEIHUX
BEJIMYMH, ONPEIECISEMbIE CTATUCTUYECKUM METOJIOM, COBIAJAIOT C 3aKOHAMU
TEPMOAUHAMUKHU. TakuMm 00pa3oM, CTaTUCTHUUECKHE 3aKOHOMEPHOCTH SBIISIOTCA
TEOPETUUYECKUM 0OOCHOBAaHHEM TEPMOJMHAMHYECKUX 3aKOHOMEPHOCTEH.

Hucuunnuna «MonekynspHas ¢GU3MKa» JOTHYECKH M COJCPKATENIbHO
CBA3aHa C JPYIrMMH HU3y4aeMbIMM JUCHUIIIMHAMU: «MexaHukay, «JIuHeiHas
anredpa U aHaJTUTUYECKask TEOMETPUs», «MaTeMaTHYeCKU aHATIN3Y.

3HaHUs, MOJIYYEHHBIE IPU U3YUEHUHN JTUCUUIUIMHBI «MoneKkysapHas Gu3nKa»
OyAyT HCIIOJIb30BaThCs IpHU J1I000H MpodeccnoHaTbHON ASSITENbHOCTUA: B HAYYHO-
MCCIIEIOBATENbCKON CTYICHYECKOM KYpCOBOM M JUIIJIOMHON paboTe, B Hay4dHOU
CaMOCTOSITENILHOM paboTe, B paboTe B KAUECTBE YUUTEISI IIKOJIbI U MPENOJaBaTes
BBICILIETO y4e€OHOIO 3aBE/ICHUS.

Lenab:Ha OCHOBE MpeACcTaBiIeHU 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUHU U 00
0c000li (opmMe MOJEKYJISIPHOTO MABMXKEHUS OOBSICHUTH (PU3NYECKUE CBOICTBa
BEILIECTBA B Ta3000pa3HOM, >KMJIKOM M TBEpPAOM COCTOSHHMSX; OINHCATh U
OOBSICHUTH SIBJICHUS MEpexojJa M3 OJHOrO0 COCTOSIHUSL B JApYyroe; OmucaTth |
OOBSCHUTH (PU3HUECKHUE TMPOIECChl, MPOXOJAIIME B BEIIECTBE INPU BHEIIHUX
BO3IEHCTBUIX.

3agaum:

e W3yYUTh AaTOMHO-MOJIEKYJSIPHOE CTPOEHHE BEIIECTBA B Pa3JIMYHBIX
arperaTHbIX COCTOSIHUSX;

e U3YYHUTb MOJIEKYJISIPHYIO (DOpPMY IBHIKEHUS U €€ 3aKOHOMEPHOCTH;

e W3YYUTh TEIUJIOBBIX CBOMCTB BEILECTBA OT CTPOEHUS U MOJEKYJISPHON
(bOpMBI IBUKEHUS;

e W3y4YUTh MPOLECCH, BO3HUKAIOUIME B BEUIECTBAX IPU BHEIIHUX
BO3JIEUCTBUIX — MEXAHUUECKUX, XUMUYECKUX U TEPMUUECKHX;

e W3y4YuTh SBJEHUS HAa TPAHHULAX pa3lesa pas3InyHbIX arperaTHbix

COCTOSIHMU BEIIIECTBA;



e HU3YYMTb MPOLIECCHI IEPEX0/Ia U3 OJHOTO (a30BOT0 COCTOSHUSA B JPYTOE;

e OBJAJCTh METOJAMHU CTATUCTUYECKUM U TEPMOJIMHAMHUYECKUM C MOMOIIBIO
MaTeMaTUYECKOrO ammapara: TEOPUU CIyYallHbIX BEJIIMYMH U MPOLIECCOB, TEOPUU
nudpepeHnnanbHbIX YpaBHEHUH U YPABHCHHIA B YaCTHBIX MTPOW3BOIHBIX.

B pesynbrare JTAHHOM 00yYarOIINXCs

HU3YyUCHUA AU CTUITIINHBI y

dbopmupytoTca cienyrone  obmenpodeccuoHanbHble W MPO(PECCHOHAIBHbBIE

KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIUM):

Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
(¢popmympoBka
KOMIICTCHIIUH

OIIK-3, 3Haer OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUU BEIIECTBA

CHOCOOHOCTh U HWJCAIBHOTO ra3a Kak IPOCTEHIIEH MOJEIN BELIECTBA,

HCII0JIb30BaTh CTaTUCTUYECKUN M JUHAMUYECKUN METOMbl, NPUHIUIIBI

6a3oBble TEPMOAVHAMMKH, BUJIbI COCTOSHUN TEPMOJANHAMUYECKUX

TEOPETUYECKHE cucreM, (a3oBbie coCTOSHHUS H (Da30BbIE TEPEXObI,

3HAHUA cooTHomeHus: MakcBemna u  ¢yHkuun — ['ub6ca-

($yHIaMEHTaJIbHbBIX ['enbmronsna.

pa3znenoB obumeil u | Ymeer [IpuMeHATh CTAaTUCTHYECKU M TEPMOJMHAMUYECKUN

TEOPETUUECKON METOJIbl K  pelleHut0  (QyHAaMeHTaJdbHBIX  3ajad

buzuku JUIs MOJIEKYJISIPHON (PU3UKHU: BBIBOJUTH OCHOBHOE YpPaBHEHUE

pelieHus MKT, ocHOBHOE ypaBHEHHE COCTOSHUS UIEAJILHOTO Ta3a,

npodecCHOHATBHBIX pacnpenenenue Maxkcsemna, bonpnmana, Makcsenna-

3a/1a4 bonbimana, ¢opmyny  OiHmTeiiHa-CMOIyXOBCKOTO,
3aKOHBI IIPOLIECCOB IIEPEHOCA B Tra3ax M KUIKOCTIX;
paccuuTaTh pabOTy UIACATHHOM  TEIUIOBOW MAITUHBI,
MIOJIyYNTh  YPaBHEHMsI  BCEX  M3OINPOLECCOB U
MOJINTPOIHBIX MPOIIECCOB, HA OCHOBE TeopeM Kiaysmyca
(dbopMyIMpOBaTH BTOPOE HAYajlo TEPMOAUHAMUKUA H
3aKOH BO3pacTaHMsl DSHTPOIMHU, BBIBOJUTH (QOPMYITY
boneumMana, ypaBHeHue Ban-nep-Baanbsca s peanbHbIX
ra3os, s dexr Jxoyns-TomcoHa, ypaBHEHUE
Kianeipona-Knaysnyca.

Bnageer | 3HaHusAMH, YMEHHUSAMH, HaBbIKaMU YPOBHS

MOJIEKYJISIPHOHM (DU3UKH Ui pelieHnus GU3NYeCcKuX 3ajad
KAaK TEOPETUUYECKUX, TAK U DIKCIEPUMEHTAIbHBIX.

[1K-6, 3Haer TeopeTnuecky 3HAKOMUTCSI C COBPEMEHHBIMU METOJJaMHU

CHOCOOHOCTBIO 00pabOTKH, CUHTE3a U aHAJIN3a MPOBEICHHS

MPUMEHSITh Ha SKCIIEPUMEHTA.

IIPAKTHKE Ymeer CpaBHuBaTh  TpaAMLIMOHHBIE METOABI  INPOBEJEHUS

npodeccuoHanbHbIe SKCIIEPUMEHTa B YCJIOBUSX Y4eOHBIX JiabopaTopuil ¢

3HaHUS M YMEHHS, COBPEMEHHBIMH METOJIaMH B HAy4HBIX J1a0OpaToOpusXx,

ITOJTyYCHHBIC IpH COCTABJICHHE OTYETOB IO MPOJCIIAHHOW J1abOpaTOpHOMN

OCBOEHUU paboTe ¢ HaMCaHWEM HAayYHBIX paboT.

IPO(QUIBLHBIX Bnageer | Yka3zaHHBIM CpaBHHUTEIbHBIM aHAJIU30M JUIS TTOHUMaHUS

pusnaecknx MIPaBWJIBHOTO M3JI0KEHHS PELLIEHUS 3KCIEPUMEHTAIBHBIX

AV CIUILINH 3ajady B Oydymiedl AedTenbHOCTH MpH MPOBEACHUU
Hay4YHBIX (PU3NYECKHUX HCCIEJOBAHUM.




[1K-7, 3Haer TeopeTnyeckre M TPAKTHYECKHE 3a4a4d W TEMBI
CHOCOOHOCTh «MonexkynsipHoil (Hpu3uKu», HeOOXOAUMBIE ISl YUeOHOTO
H0JIb30BaThCs mporecca B 00I1€00pa30BATENbHBIX — YUPEKICHUAX
COBPEMEHHBIMU obmiero oopazoBanus. K Hanbosnee BaKHbIM TeMaM 371€Ch
METOAAMU OTHOCSTCS: MOJICKYJISIPHO-KMHETHYECKast TEOpHsI
00paboTKH, aHajHM3a BELIECTBA W  WUJCAJIBHOIO  Tra3a,  HACHIIICHHBIE,
u CHHTE3a HEHACBIILEHHbIE Mapbl U BJIAXKHOCTb, IEPBOE HAYAIIO
dusnueckoit TEPMOJAMHAMMKY, KAIWIISIPHBIE SIBJICHUS U T.JI.
uHpOpMaLUu B | YMmeer W3naratb ¥ pemaTh Kak TEOPETUYECKHE, TaK M
u30panHoil obxactu 9KCIIEPUMEHTAJIbHBIE  (JEMOHCTPALIMOHHBIE)  3aJauH,
buznueckux BXOJISIIME B KypC 3JIEMEHTapHOW (pU3MKH, U3ydyaeMOl B
UCCIICIOBaHUN 00111€00pa30BaTEIbHBIX YUPEIKICHHUSIX.
Bnaneer | CoBpeMEHHBIMM METOJAMU M METOJOJIOTHUEH H3JI0KEHUS
U pelleHud KaK  TCOPETHYECKHUX, TaK U
HKCHEPUMEHTAIbHBIX (JIEMOHCTPATHBHBIX) 3a4a4.

I[J'ISI (bOpMI/IPOBaHI/ISI BBIIICYKA3aHHbIX KOMHGTGHHI/II)'I B paMKax AIWCHUIIIIMHBI
((MOHGKYJIHpHa}I (bmmca» IMPUMCHAIOTCA  CIICAYIOINUC MCTObI aKTUBHOTO/
HHTCPAKTUBHOIO O6y‘IeHI/I$II HpO6J’I€MHBI€ JICKIIMK, WHAWBUAYAJIbHAs pa60Ta Ha

KOHCYJIbTAIIMSX, pab0Ta B MaJIbIX TPyMIax.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. Mousiekyasipaas puzuka. Ctaructudecknii Mmeron (24 gac.)
Tema 1. Cocrosinue BemectBa. TepMoanHaMuYeCcKHe NapaMeTpbl.
MousekyasipHO-KMHeTHYeCKasi Teopus BemecTBa (8 yac.)

[Ipeamer u 3amauum MoJeKyIspHOW (U3MKU. MoOJIEKyIIpHO-KUHETHYECKas
TEOpUsl BemIeCcTBA. XapaKTEPUCTUKA MOJEKYJ M KOJMYECTBAa BEUIECTBA.
ArperatHple COCTOSIHMA BeHIeCTBA M WX Npu3Haku. CTaTUCTUYECKUM U
TEPMOJUHAMUYECKUN METOJIbI B MOJIEKYJISIpHOM (DU3UKE U TEPMOJIMHAMUKE.

DMIIMPUYECKUE Ta30BbI€ 3aKOHBI: 3aKOHbI [lanmbToHa, bouns-Mapuorra, I'eii-
Jlroccaka, apnsa, Ilackans, Aoraapo, MenneneeBa-Knamneiipona, TemioBoe
pacmvpeHue TBepAbIX Ted. WmeanpHbBI ra3 Kak MoOJenb Ta3000pa3HOro
COCTOSIHUSI. MOJIeKYyJIIpHO-KUHETUYECKasi Teopus HUJIealbHOro rasza. JlaBieHue
uaeabHOro rasa. BwiBog ocHoBHOro ypaBHennss MKT wupeansHOro rasa.
OproTtudeckas runore3a bonplmana.

Temmneparypa u ee (Qu3nMyecKkuil CMBICT B MOJEKYJISIPHO-KMHETHUECKOU
teopun. TermiooOMEeH U TEPMOJAMHAMHYECKOE paBHOBECHE. TepMOMETPHUUECKOE
CBOWMCTBO, TEPMOMETPHYECKAass  BEIMYMHA. |epMOJAMHAMHYECKas  IIIKaJia
temrieparyp. Teopema bosibiiMaHa O paBHOBECHOM pPAaCHPENCICHUU SHEPTUU 10
CTEMEHsIM CBOOOMABI. YUHMCIIO cTeneHer CBOOOJbI. 3aKOHBI HACATBHOTO Tasa.
N3orepmuyeckuid KOAQOUIMEHT CKUMAEMOCTH, TEMIIEPATypHbIA KO3PQPHUIIMEHT.
['paduyeckoe npeacraBiieHNE 3aKOHOB UACATBHOTO ra3a.



Tema 2. DiieMeHTbI TEOPHH BEPOSTHOCTH, CTATHCTUHYECKUI METOA U
craTucTuyeckue pacnpeneiaenns (10 gac.)

CkopocTtu ra30BbIX MOJEKYJ. 3MepeHne CKOPOCTH ra30BbIX MOJIEKYII. OnbIT
[[Itepra, METOA MOJIEKYJISIPHBIX MYYKOB. OJEMEHTbl TEOPUU BEPOSTHOCTH.
Yactota ¥ BEpOSTHOCTh. JIMCKpETHOE W  HENPEPBIBHOE PACIPECICHUE
BEPOSATHOCTU. [IIOTHOCTH BEPOSATHOCTH. YCIOBUE HOPMHUPOBKH. Teopemsl
CIIOXEHUSI U YMHOKeHUs. CpeiHue 3HaueHUsl CIydyalHbIX BEIMYUH, (DIyKTyarusl.
Pacnpenenenne  MakcBemia  (mocTaHoBKa — 3adauu). BeBon — QyHKumu
pacnpeneneHuss MOJIEKYJ II0 TPOEKIUsAM CKOpocTed. DU3NYECKHN CMBICI
napameTpa PyHKITMHU pacrpeeieHHs ¥ IIOCTOSTHHOW HHTETPUPOBAHMSI .

Omnpenenenve (GYHKIUU paclpeieNeHus] MOJEKyJl 10  aOCOIIOTHOMY
3HAYEHUIO CKOpocTH. ['eoMeTpuueckoe HCTOIKOBAHUE IMOJYYCHHON (DyHKIUU.
Pacnpenenenne Makcgesia B BEKTOpHOU (popMe U B IpUBEACHHOM BUE. PacueTsl
XapaKTepHbIX CKOPOCTEH MOJIEKYJd TMPU HMX XAOTHUYECKOM  JIBHOKCHUHU:
HAaUBEPOSATHEUIIECH CKOPOCTH, CPEAHEW M CpEOHEW KBAJAPATUYHOM CKOpPOCTEW,
CpPEIHEH CKOPOCTH IO MPOEKLUH, CPEIHEr0 MOMAYJIS CKOPOCTH IO IPOEKIUH,
CpEeIHEN OTHOCUTEIBHON CKOPOCTH, U CBSI3U MEXIY HHUMU.

bapomerpuueckass dopmyna u BbIBOJ 3akoHa bonbimana. CBsS3b MeEXIy
pacnpeneneHuamMu MakcBemia u bonsiMana. Pacnpenenenne Makcgena mo
3HAUCHUSIM KHUHETHYEeCKOM »sHepruu. Pacrnpenenenue Makcpemia-bonbimana.
Pacnpenenenne bonbiMana mii AMCKPETHOTO CHEKTpa 3HAYEHUW DHEPTrUU
(CaMOCTOSITEIBLHO).

bpoyHoBckoe  aBmwxkeHue. Pacuer cpemHero  kBajgpara  CMEIICHUS
OpoyHoBcKoM yactuilpl. @opmyia DitHiTelHa-CMOITyX0BCKOTO.

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

DneMEeHThl MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU HEPAaBHOBECHBIX MPOLIECCOB.
PaBHOBECHOE W HEpPaBHOBECHOE COCTOSIHMS. PellakcallMOHHbIE TPOLIECCH U
sBiieHust TiepeHoca. DhPexTuBHbIN nuaMeTp U IPGEKTUBHOE CEYCHUE MOJIEKYII
raza. Cpemusis 1nuHa cBoOogHOoro mpobOera. IloreHnuaneHas  KpuBas
MEKMOJIEKYIISIPHOTO B3aMMO/ICHCTBUSI. TemneparypHas 3aBUCUMOCTD
(G (HEKTUBHOTO CEYEHHS MOJIEKYJ M CpeAHEll NIUHBI CBOOOJHOrO mpodera s
ra3oB u xunakocrein. @opmyna Ceszepaenaa. OO1ias Teopus nepeHoca B razax.

Huddysus. Camomuddysus. Koapbumment auddy3un, 3aBECUMOCTH
koa(hduimenTa nud@ys3un oT TeMnepaTypsl U JABICHHUS.

Bsskocte wim  BHyTpeHHee TpeHue. KodphuimeHT BS3KOCTH U €ro
3aBUCUMOCTh OT TeMIepaTypbl W JaBjieHUsA. Paznuuue TeMmIepaTypHbIX
3aBHUCUMOCTEH BSI3KOCTU T'a30B U KUJIKOCTEH.

TennmonpoBognocth. KoadduimeHT TemIonpoBOAHOCTH Ta30B W €ro
3aBUCUMOCTh ~ OT  Temmeparypbl MW  JaBiieHud. COOTHOILIEHHE  MEXIy
koa(durmenTamu nepeHoca.

Pa3znes 2.0cHOBHBbIEC NPUHIUNBI (HAYAJIa) TEPMOAUHAMUKH.
Tepmoannamuueckuii meroxa (30 yacos)
Tema 1. HyJsieBoe u nepBoe Hauai0o tepmoguHaMuku. M3onpoueccsl,
nosuTponubie mpoueccol. Kitaccnyeckas reopusi remoemkoctu (10 yac.)



Hynesoe Hauvamo TtepmoauHaMuku. TepMOAMHAMHMYECKHME  IPOLIECCHI:
PAaBHOBECHBIE UJIM KBa3UCTATUYECKHE, OOpaTUMbIe 1 HEOOpaTUMbIE, KPYTOBBIE WIIN
HUKIMYeckue.  BHyTpeHHsis ~ sHeprusa,  paboTa,  TemioTa. [TpuHIMD
HKBUBAJICHTHOCTHU TEILJIOTHI U pabOThI, OnbIThl Maiiepa u [[xoyns. BeiBog nepsoro
Hayaja TEPMOJUHAMUKH.

TeroeMKoCTh HI€aTBbHOTO Ta3a. TemIoeMKOCTh MPU MOCTOSIHHOM O0beMe U
naBineHuu. OHTanbnus. BbeiBoxg ypaBHenuss PoGepra-Maiiepa. Ilpumenenue
NEPBOr0 Hayajla TEPMOAMHAMUKH K U30IpoLieccaM UAealbHOro rasa. AnuadaTHbIi
nporecc. BeiBon ypaBuenus [lyaccona. PaboTa maeanpHOTO raza npu agnabaTtHoM
npouecce. [lomurponssiii nponecce. BeIBo ypaBHEHMS IOJUTPOIIBI.

Kitaccuueckast Teopust TEIIIOEMKOCTEN Ia30B U TBEPABIX TEJN (YUCIO CTENEHEN
cB00O/BI, TeOpeMa bonbIiMaHa 0 paBHOpACIpeAeIEHN KHHETUYECKOM S3HEPTUU 110
creneHsM cBoOObl). 3akoH [rononra-IItn. HemoctaTkum kinaccuyeckod Teopuu
TEIUIOEMKOCTH TBEPABIX TEJN. DJIEMEHThl KBAHTOBOM TEOPUU TEIJIOEMKOCTH.
BriBog dhopmyibl DitHirelina. Henoctarku Teopun DiHIIITEHHA.

Teopuss Temnoemkoct TBepabix Ten [Jlebas. Heckonpko cioB o
TEIJIONPOBOJHOCTU TBEPAbIX Ted. BriBoa 3akonHa [lebas. Xapakrepuctudeckas
TeMIiepaTypa TBepAoro Tena wiu Temiepatypa Jlebas. PasButue Teopuu
TEIJIOEMKOCTH TBEPJIBIX TEJ U3 IpeicTaBlieHus 0 (oHOHAX U (POHOHHOM Tase.

Tema 2. Bropoe Hauajyio repmoanHamukn. Teopembl KapHo u Teopembl
Kaay3uyca (4 gac.)

Bropoe Hawano tepmoauHamMuku. @DOpMYyIMPOBKH BTOPOTO  Hayala
tepmoauHamuku Knaysuyca, KensBuna u [lnanka. [ukn Kapao. Beisog pabotsl u
k.n.4. uaeansHoro nukia Kapuo. IlepBas m BTOopas teopembl Kapno. Teopema
Knaysnyca o nmpuBeneHHON TEIUIOTE. DHTPOMUA U TEPMOJUHAMUYECKUN CMBICI
SHTPOINMU B HACATILHOM OOpaTHMOM Ipolecce. MaTreMaTH4ecKoe BBIPAXKEHUE
BTOPOIr0 Hauyajga TEPMOJUHAMUKH JJIi OOpAaTUMBIX KBAa3UCTATUYECKUX MPOIECCOB.
T-S nquarpammel.

CraTtucTUYeCcKHil CMBIC BTOPOTO Hauyajga TepMOAMHAMUKUA. BbiBoa Gopmyiibl
bonbumana 1151 SHTponuu. 3aKOH Bo3pacTtaHus sHTponuu Kinaysuyca. DHTponus
HEOOpPaTUMBIX MPOIIECCOB.

Tema 3. I'a3bl ¢ MeKMOJIEKYISIPHBIM B3anMo/ieiicTBHeM (peajibHbIe
ra3pl) u skuakoctu (9 yac.)

Peanvubie rasel. BeiBog ypaBHeHusi Ban-nep-Baanbca. @usnyeckuili CMbICI
IIOCTOSIHHBIX BEJIWYMH ypaBHeHUs Ban-gep-Baanbca. Teopernueckue u3oTepMmbl
raza Ban-nmep-Baanbca. Kputnueckue mapameTpbl COCTOSIHHMSI BEIIECTBA. 3aKOH
COOTBETCTBEHHBIX COCTOSIHUW. TepmoamHamMuKa peajabHOro rasa. BHyTpeHHss
AHEpPrus U padboTa peasibHOro rasa.

Oddexr JIxoyns-Tomcona. Tepmomunamuka 3ddexra Jxoymnsa-TomcoHa.
KpuBass  unBepcunm  muddepenmuanpbHoro  sdpdexra  Ixoymnsa-TomcoHa.
Wurerpanbubiii a3gdext Jxoymnsa-Tomcona.

[ToBepXHOCTHOE HATSKEHHE U TEPMOJMHAMHUKA MMOBEPXHOCTHOTO HATSHKEHUSI.
KpaeBbie yrnpl. CmMaunBaHue W HeCMauyuBaHUE. Pa3HOCTh JaBiEHUN MO pa3HbIE
CTOPOHBI U30THYTOM MTOBEPXHOCTH KUIAKOCTU. DopMmyrna Jlaraca.

Tema 4. ®a3oBble paBHOBecus U (pa3oBblie npeBpamieHu (3 yac.)



@a3pl ¥ (a3oBbIe MpEeBpAILEHUS. YCIOBUS paBHOBeCHS (Pa3 XUMHUECKU
OJIHOPOJTHOTO BEIIECTBA.

BoiBog ypaBHenusi Knaneipona-Knaysuyca. ®a3oBble mepexojibl MEepBOTro
pona. Mcnapenne u koHneHcauus. [lnaBnenne m kpuctammmzanus. Juarpammel
COCTOSIHUA U TPOUHBIE TOUKH.

da3oBbI€ Mepexoabl BTOPOTo poja (0o01ue hopMyIUpPOBKH).

Tema 5. TepmoauHamMuyeckre PYHKIUU U YCITOBUA TEPMOIUHAMMUYECKOMN

ycroitunBocTu (4 4ac).

MeTon  TepMOAMHAMHYECKUX TOTCHIMAIOB WM  XapaKTePUCTUUYCKUX
¢bynkuii. Tepmonunamudeckuit noreHman uiau ¢pyakus ['m66ca. CooTHomeHUs
Makcemia. OCHOBHOM KpUTEPUA TEPMOJIUHAMUYECKON YCTOMUNBOCTH.

1. CTPYKTYPA U COJEP’KAHUE NPAKTUUYECKOM YACTHU
KYPCA

Ipakruyeckue 3ansiTus (54 yac.)

Tema 1. UneaabHblii ra3. YpaBHeHUe COCTOSTHHS MA€AJTbHOI0 ra3a. 3akoH
JManbToHa. 3akoH ABoraapo. 3akoH Ilackans, 0apomerpu4eckasi
dopmyJia (6 yacos).

1.1. CBs3p MeEXIy OCHOBHBIMH KHHETHYCCKUMHU XapaKTEPUCTHKAMH Ta3a:
OTHOCHTEJIbHAST MOJICKYJISIpHAs Macca, MOJsIpHash Macca, Yucio ABOTajpo,
yucio Jlommuara, KOHUEHTpalus, IUIOTHOCTh. (CMech ras3oB. 3akoH
Janbrona. Momsipabie u yaenbHble BenuuuHbl (NeNe 2.1. — 2.6 mo WU.E.
Hponosy, NoNe2.1 — 2.8 no 1.B.Cagsenbeny).

1.2. Tepmomerpus. TepMoMeTpuUYecKOe TeI0, TEPMOMETpPUYECKas BEIUYHMHA.
[lIxana temnepatyp ( NeNelO — 15 mo I.T. CaxapoBy, NeNe627 — 632 nox
pen. [1.B. CuByxuHa).

1.3. VYpaBHeHHME cOCTOSHUSA HaeabHOro ra3a. [Iporecchl. YpaBHEHHS MPOIECCOB
B wuHTerpanbHoil u nuddepennmansuoit dopme (NeNe27 — 2.13 mo
N.E.Uponosy, NeNe2.27 —2.31 no 1.B.Cagenbeny).

1.4. JlaBnenue raza. 3akoH Ilackams, Gapomerpuueckas dopmyna. ['pagueHT
TEMITepaTyphbl MO0 BBICOTE CTOJ0A Ta3a B OJHOPOIHOM TIOJIE CHJI TSIKECTH
(NoNe2.14 — 2.21 no U.E.poaony).

Tema 2. MoJieky/IsipHO-KHHeTHYecKasi Teopusi. Pacnpenenenne Makcgesuia u
boabumana (11 yacoB)

2.1. ®OyHKIUMsA pacnpeieieHusi BEPOATHOCTEM HCKPETHBIX M HEMPEPbIBHBIX
3HAYCHHUM CIIy4YalHOW BEJIWYWHBL. BBUMCIEHHE OCHOBHBIX XapaKTEPUCTHUK
dbynkiuu pacnpenenenus (NeNe2.85 — 2.86 mo U.E.ponoy, NoNe2.74 — 2.78
o N.B.CaBenbeBy).

2.2 Pacnpenenenue MakcBemuia MO TPOEKIHSIM CKOPOCTEH, MO abCOTIOTHBIM
3HAYEHHUSIM  CKOPOCTE€M, B  «IPUBEACHHOM»  BHUJE.  BbluncieHue



XapakTepucTuueckux ckopocten (NeNe2.88 — 2.104, 2.108 — 2.109 mo
N.E.Uponony, NoeNe2.79, 2.78, 2.84, 2.87 no N.B.CasenneBy).

2.3. OyHKUUA pacmpeiesieHus MOJEKyl IO KHHETUYECKUM DHEPIHsM.
Boluucienne  XapakTepUCTHUYECKUX  OSHEPrUid W CpaBHEHHUE HMX C
xapaktepuctTuieckumu ckopoctamu (NeNe2.105 — 2.107 mo W.E.Mponony,
NoeNe2.90 o 1.B.CaBenbeny).

2.4. Pacnpenenenue bonbiimana. Pacnpenenenve MoJeKysl B OJHOPOJIHOM
MOTEHI[MAIBHOM II0JIe, B ToJie MHepuHuainbHbIX cuil (NeNe2.109 — 2.121 mo
N.E.Uponosy). Pacnpenenenue bonbiiMana i JUCKPETHBIX 3HAYEHUU
sHepruu (Ne2.100 mo N.B.CapenneBy).

Tema 3. DjieMeHTbI MOJEKYJSAPHO-KMHETHYECKOH TEOpPHMH HEPABHOBECHBIX
npoueccos. SAABieHus nepenoca (4 yaca)

3.1. OtHocuTenpHOE YHUCIO MOJEKYJ Trasza, MpoJieTAIIUX NyTh S 063
cronkHoBeHuil.  Cpennsisi  JyMHa  CBOOOJHOTO  mpoOera  MOJIEKYII.
Pacnipenenenrie cBoOOAHBIX MpoOeroB uacTtuil. IPHEKTUBHOE CEUCHUE
B3aumonencTBus  Mojekyn (NeNe2.235 — 2.239, 2242 — 2243 no
N.E.Uponogy).

3.2. BsizkocTb, TEminonpoBoaHOCTh U quddy3us razoB. KordduimeHTs BI3KOCTH,
TerionpoBoAHOCTH U quddy3um (NeNe2.250 — 2.255, 2.266 — 2.272 mo
N.E.1ponosy)

Tema 4. IlepBoe Hauyajn0 TepMoaAMHAMHUKHU. Temi0eMKOCTb. YpaBHeHHS
NMPOLECCOB HA OCHOBE MEPBOI0 HAYAJIA TEPMOAUHAMUKH JIJIsl H1€ATbHBIX
ra3zos (11 gyacos)

4.1. PabGora, TemnoTa, BHYTPEHHsSSI OSHEPrHsi B  HWHTETPpabHON U
mupdepennmansioit  popme. BeluucieHue ITUX  TEPMOAMHAMHYECKUX
bynakuui (NeNe2.25 — 2.43 no U.E.UponoBy, NeNe2.10 — 2.13, 2.41 — 2.56 o
N.B.CaBenbeBy).

4.2. TermoeMKoCTb. Yucno CTEIICHEN CBOOO/IBI. Hcnons3oBanue
muddepennmansHoil GOpPMBI 3amKcH TEPBOTO Hayajga TEPMOJUHAMHKHU JIJIS
HAXOXJEHUSI YpaBHEHHs mpoliecca U TermoeMkocTu raza (NeNe2 44 — 2.56,
2.69 — 2.84 mo U.E.MponoBy, NeNe2.58 — 2.62 o 11.B.CaBenbeny).

Tema 5. Bropoe wHauyano Ttepmoaunamuku. HepaBencrBo Kiiaysmyca.
Jurponus (10 yacos)

5.1. Pacder K.M.JI. TETUIOBBIX M XOJIOAWMJIBHBIX MAIIIMH, B KOTOPBIX HJICAJIbHBIN Ta3
COBEpINACT IUKJBI, COCTOSIIUME W3 PA3IMYHBIX H3OMPOIECCOB (HAMpUMED:
uukibl Jquzens u Orro). Hukn Kapuo m k.m.a. umkna Kapuo (NeNe2.122 —
2.135 no N.E.MpoaoBy, NeNe2.154 — 2.160 o 1.B.CaBenbeBy).

5.2. HepasenctBo Knaysuyca. W3meHeHue »SHTponuu TpH  OOPATUMBIX
KBa3MCTATUYECKUX TIPOIECCaX WM OCHOBHOE YpPAaBHEHHE TEPMOJUHAMHKHU



s oOpaTHUMBIX MpPOLECCOB B uacalbHbIX Tazax (NeNe2.137 — 2.146 mo
N.E.Uponosy).

5.3. CpobGomnasi »Heprusi ['empMmrosbiia W paboTa UACAIBHOIO Ta3a B
KBa3UCTAaTUYECKOM u3oTepMuueckomM mporecce (NeNe2.162 — 2.165 mo
N.E.Uponogy).

5.4 Cratuctuyeckuid cmbici sHTponuu. @opmyna bonsimana (NeNe2.164 — 2.170
o 1.E.NUponoBy, NeNe2.106 — 2.109 no 1.B.CaenbeBy).

Tema 6. PeanbHble rasel. YpaBHeHue Bau-aep-Baaabca. Tepmoamnammka
peanbHoro rasa (10 yacos)

6.1. YpaBHEeHHE COCTOSIHUSI BaH-IE€p-BaajlbCOBCKOro rasza. Ilocrosuueie Ban-gep-
Baanbca u ux ¢usuueckuit cmpici. KuneTuka nporeccoB B peajbHBbIX razax
(NeNo2.22 — 2.24, 2.212 — 2.224 no W.E.WponoBy, NeNe2.162 - 2.165 no
N.B.CagenbeBy).

6.2. IlpumeHeHne MepBOro Hayajga TEPMOJUMHAMUKH JJIs PEIICHHS 3a7ad C BaH-
nep-BaasibcoBCKUM Ta3zom (NeNe2.57 — 2.62, 2.225 — 2.227 no U.E.Wponosy,
NoeNe2.166 —2.171 o 11.B.CaBenbeBy).

6.3. Oddexr [xoyns-Tomcona. BeluucieHnue mnpupamieHusi TeMIIEpaTyphbl
Bcnencteue 3¢ dexra JHxoynsa-Tomcona (NeNe2.63 — 2.65 no WU.E.Uponaosy,
NeNe2.172 — 2 175 mo U.B.CaBenneBy).

6.4. V3MeHeHue SHTPONHUU MPU KBAZUCTATUUECKUX OOpATUMBIX Mpoueccax —
OCHOBHOE€ YpaBHEHHE TEPMOJMHAMHUKH [JIs BaH-II€pP-BaajbCOBCKOIO Tra3a B
uHTerpanibHol U auddepenimansHoin  dpopme (NeNe2.147 — 2.148 1o
N.E.Uponosy).

Tema 7. ZKuakoctu. Kanujuisipuple siBjieHud (2 yaca)

7.1. ob6aBouHoe (KammUISPHOE) MABJICHHE B KUIAKOCTH TIOJ] MPOU3BOIHHOM
noBepxHoCThI0. @opmyia Jlammaca (NeNe2.171 — 2.191 o U.E.Uponoy).

7.2. Ilpupaiienue cBOOOAHOM PHEPTUU MOBEPXHOCTHOTO CIIOSI KUAKOCTH. Pacuer
KOJMYECTBa TeIa, HEOOXOAMMOro JJjisi 0Opa3oBaHUS EAWMHUIIBI ILUIOIIATN
MMOBEPXHOCTHOTO CJIOS KUAKOCTH TIPU H30TEPMUUYCCKOM YBEIMUCHUU €€
noBepxHOCTH (NeNe2.192 —2.197 no U.E.Uponory).

JlaGopaTopHubie padorsl (54 gac.)

JlaGoparopHasi padora Ne2.1. M3yueHue teMnepaTypHOl 3aBUCUMOCTH BSI3KOCTH
YKUJIKOCTH MPU TTOMOIIM BUCKO3UMETpa C MaIar0lIUM Iapukom (5 4gac.).
JlaGopaTopnasi padora Ne2.2. DkcriepuMeHTalIbHasl TPOBEPKA ra30BOr0 3aKOHA
Boitna-MapuotTa ¢ npumeHennem ycranoBku Cobra3 (5 gac).

JlabopaTtopuasi padora Ne2.3. Ompenenenue KO3(p(UIMEHTa MOBEPXHOCTHOTO
HATSDKEHUS JKUJIKOCTU METOJIOM OTphbIBA KOJbIIAa C TPUMEHEHHEM YCTaHOBKHU

Cobro3 (5 gac).



JlabopaTtopHas paGora Ne2.4. OnpeneneHue TeII0EMKOCTH METAILIOB (5 yac).
JlaGoparopnasi padora Ne 2.5. PacnpeneneHue MOJIEKYJ Ta3a MO CKOPOCTAM
(pacnpenenenne Makcsesa) (5 gac).

JlaGoparopnas padbora Ne2.6. MoiennpoBaHue paciupeaeaeHus] KOHIIEHTPal1
MOJIEKYJI Ta3a B IPaBUTAIMOHHOM ToJie 3eMin (OapomeTpuyeckas BricoTa) (5 vac).
Jlabopatopuasi padora Ne2.7. OnpexneneHue K03(p(UIHEHTa MOBEPXHOCTHOIO
HaTsoKeHus (S5 yac).

JlaGopaTtopnas pabGora Ne2.10. Ompenenenue kodpduieHTa BABKOCTH U
CpeaHel JIMHBI CBOOOHOTO ITpodera MoJIeKyI Bo3ayxa (S5 Jac).

JlaGopaTtopnass paGora Ne2. 14. Omnpenenenue kodpduiMeHTa TEIIOBOTO
pacumpeHus MeTauioB (5 yac).

JlabopaTtopnasi pa6ora Ne2.12. CHsTHE KPUBOH TUTABJICHHUS] M KPUCTAJUIMN3AIAN
runocyibgura (5 gac).

JlaGoparopnas padora Ne2.17. OmnpenernieHue OTHOIICHUS TEIJIOEMKOCTEH TMpH
MIOCTOSIHHOM JIaBJICHUU W MOCTOSTHHOM oO0beMe MeTojoM Kiemana u [lezopma (4
qac).

Jlabopatopnass paGora Ne2.18. Ompenenenue kod(pduimeHTa BHYTPEHHETO
TpeHus kuaKocTu 1mo meroay Crokca (5 gac).

1. YYEBHO-METOANMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJIbBHON PABOTHI JIJIS1 OBYYAEMBIX

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyuaromuxcs 1o aucuuiiuHe «MonekymsipHas (u3uka» TpeaCcTaBIeHO B
[Tpunoxenuu 1 u BKiItovaer B ceOs:

TUTaH-Tpa(UK BHIMOJIHEHHUS CAMOCTOSITETFHOM pabOThI IO AUCHUIIIINHE, B TOM
YHclie IPUMEpPHbIE HOPMBI BPEMEHH HA BBITIOJTHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIbHOM paboThl OOYyYarOIIUXCS U
METOJMYECKHE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(DOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSATENbHOMN pabOThI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUSI CAMOCTOSITEIbHOU PabOThlI.

IV. KOHTPO.JIb JOCTUXKEHUS IEJEN KYPCA

Ne Konrponupyemsie Konp! u atans! popMupoBaHus OneHouHbIe CpeacTBa
n/m pas3zelsl / TEMbI KOMIIETEHIIUIT
JICTIMTUTAHBI _
TeKyILLUH MPOMEKYTOYHAS
KOHTPOJIb aTTecTanus
1. ArperarHble OIIK- | 3HaeT XapaKTEepUCTUKU DK3aMeHalOHHBIE
COCTOsIHMSA BeleCTBa | 3; MOJIEKY u | Kontponsu | Bompocst 1-3
W MX MPU3HAKH K- KOJIMYECTBa BemecTBa | ast  paboTa
6,7 o Teopuu
Nel
YmMmeer YcTHbIi Tectuposanne Nel
(hopmymupoBaThH oTpocC u




¢u3nUecKkuii  CMBICT | OTYET  TIO
MOHATUA W BENHWYHWH, | TabopaTop
pemars  mpocTeimue | Hoit padote
3aJ1a4u Ne2.12,
Ne2.14
BJIaJIEET Merogamu | KontponbH | TectupoBanue Nel
MOJICJINPOBAHUS as  pabota
COCTOSIHMSI BEILIECTBA, | 1O
€ro MaTeMaTH4YeCKUM | PEIICHUIO
OTHCaHUEM u | 3agad Ne2
(usznyecKkumM
00BsICHeHHEM
OIIK- | 3naer OcHoBHOE Jom. DK3aMeHaIMOHHEIE
3; ypaBaenne MKT, 3amanwme: BOIIPOCHI 4-7
K- YpaBHEHHUE COCTOSHUS | pelIeHHe
6,7 HJIeaJIbHOTO Ta3a 3aja4 Tectuporanue Ne 1
(ypaBHEHHE Ne2.7-2.13
Memnneneena- o cO.
Kunamneiipona), razoBsie | 3amau
MonekynspHo- 3akoHbl 1 ux rpadpuku | (U.E.Mpon
KHHETHYeCKast YmMeeT BBHIBOAUTH OB), OTYET
TEOpHUs BELICCTBA, ypaBaenust MKT u [0 TEOpUU
MOJIEKYJISIPHO- YpaBHEHHUE COCTOSIHUA | U
KHHETHIeCKas WJeabHOTO Ta3a, JKCIIEpUME
Teopus UACATHHOTO (dhopMynupoBaTh HTY
rasa (hm3ruecKuit CMBICIT maboparop
YpaBHEHUH U 3aKOHOB | HOU
Baaneer paboThI
middepeHumansHpIMu | No2.2
Y UHTETPATBbHBIMU
METOJIaMU ISt
pelieHus 3aaa4 1o
MKT
OIIK- | 3HaeT 3eMEHTHI YcTHas DK3aMeHaIMOHHbBIE
3: TEOpPUH BEPOSITHOCTH, | 3aIlIuTa BOMpOCHI 8-16
Pacmpenenenne K- OCHOBHBIC (PU3UYECKUE | pEeIICHUN
Makcseiia. 6,7 Wiy BBIBOJIOB JaHHBIX | nHAUBUAYya | TectupoBanue Ne 1
Pacmipenenenue pacnpezeneHui, JTBHBIX
Bonbimana n (dhopmybl 3ajau;
OapomeTpudeckas pacnpeneneHui. Ot4ersl U
dhopmyna. ‘YMeeT BHIBOJIUTH TeopeTuiec
Pacnpenenenue JIaHHBIE KUl ompoc
Makxkcgema- pacnpezaeneHus, 1o
Bonbimana. aHaJIM3UPOBAThH nabopatop
BpoyHoBckoe MOJy4YEeHHbIE HBIM
JIBIDKEHHE U pe3ynbTaThl paboTtam
dhopmyna Baaneer No2.5,
OWHIITEHHA- CTaTUCTUYCCKUM Ne2.6,
CMOITyXOBCKOTO. METOJIOM JUISI PEIICHUs | OTYeT  TI0
3a1a4 3a4EeTHBIM
3ajadam
OddexTuBHBII OIIK- | 3naer onpenenenus u | OTyeTsl U | DK3aMEHALIMOHHBIE
JaMeTp U 3; (hopMyITBI TAHHBIX Teoperndec | Bormpockl 17-21
3¢ deKTHBHOE K- XapaKTEepPUCTHK, KHe
CE4YECHHUE MOJIEKYIL. 6,7 3axons! uddysun, onpockl 1o | TectupoBanue Ne 2
Cpennee uncio BSI3KOCTH U nmaboparop
CTOJIKHOBEHHH U TETIONPOBOTHOCTH, HBIM




JUTMHa CBOOOTHOTO KO PHULINECHTHI pabotam
npobera. nporeccoB mepeHoca u | Ne2.1,
HepaBHOBecHBIE HX CBSI3b. Ne2.10,
MPOLECCHI U SBJICHUS YMeeT BBIBOIUTH No2.18,
mepeHoca 3aKOHEI TPOIIECCOB OTYETHl TIO
(macdysus, repeHoca, pEIIeHUIO
BSI3KOCTb U MOJICJINPOBATh 3a4ETHBIX
TEIUIOTPOBOTHOCTD ) MIPOLIECCHI IEPEHOCA, 3a1a4
OOBSICHATB
(u3nUecKuii CMBICT
3aKOHOB.
Buaaneer 3HaHueM U
yMeH#neM paboTath ¢
JaHHBIMU BOIIPOCAMHU
B peIIeHUH 3a/1a4.
OIIK- | 3naer pusmueckuit KontponbH | DK3aMeHaLOHHBIC
3; CMBICT TIePBBIX Havall | ag paboTa | Bompocs 22-26
K- WJIH TIPUHIIAIIOB Mo TeopHuu
6. 7 TEPMOJIUHAMUKH, Ne3, TectupoBanue Ne 3
i)
OTIpEeICTICHHSI U KOHTPOJIbH
(hopMyITBI Bcex as pabora
MOHATHUH B TaHHOM o
TeMe, YpaBHEHUS SIIICHHIO
Hymnesoe u nepBoe - YP p
aanabaTHOTO U 3aga4
HavaJo
MIOJIUTPOITHOIO Ne4,otuer
TEPMOJIUHAMUKH.
MIPOIIECCOB. Mo TEeOopUu
Terutora u pabora.
‘YMeerT BLIBOIUTH u
BuyTtpennss sneprust
[epBoe Hayvajuio JKCIIEpUME
U sHTanbnus. Yucio
N TEPMOAMHAMUKH, HTY
CTereHel CBOOOBI.
N pPacCUHTHIBATH maboparop
AnnabaTHbIN 1 o
N TEIUIOTY, paboTy U HOM
MTOJINTPOTTHBIH
BHYTPEHHIOIO SHEPTHIO | paboThI
TIPOIIECCHI.
HJIIeaJIbHOI0 ra3a it Ne2.17,
BCEX M30MPOIECCOB. OTYeT  TIO
Baaneer PpELICHUIO
TEPMOAMHAMUYECKUM | 3a4E€THBIX
METOJIOM JUIS PEeIIeHHs | 3a/1a4
3aJ1a4 10 MepBOMY
Havary
TEPMOAMHAMUKH.
OIIK- | 3naert obuue KonTponbH | DKk3aMeHalMOHHBIE
3: TOJIOXKECHUS as pabota | Bompock 27-28
K- KIJIACCUYECKOH 1 M0 TEOPHH,
Krnaccuueckas 6.7 KBaHTOBOU TEOpUU oruer 1o | TectupoBanue Ne 3
k)
Teopus TETIOEMKOCTH; TEOPUH W
TEIJIOEMKOCTH T'a30B (hopMyITBI 3aKOHOB 1 JKCTIEpUME
U TBEPIBIX TEI ux (pu3NIecKuit HTY
(Teopus Jrononra- CMBICIL. mabopaTtop
[Itn). DnemMeHTsI YMeeT BLIBOIUTE HOU
KBaHTOBOW TEOpUU 3akoH [rononra-Iltu, | paboTs
TEILIOEMKOCTH ¢dopmyny DitHiureiiHa, | Ne2.4

TBEPABIX TeI (Teopus
OWHIITEHHA U
teopust ebast).

3aKkoH Jlebast;
aHAJIM3UPOBATH
BBIBOJIBI H
TIOJIY4YCHHBIC
pe3yJIbTaThI.
Baaneer




MTOJTyYECHHBIMU
HaBBIKAMU B PEIICHUU
(hm3uIecKux 3amay

OIIK- | 3naer onpeneneHus KonTponbH | Dk3amMeHalMOHHbBIE
3; BCEX as paborta | Bompock 29-33
K- TEPMOAMHAMUYECKIX | TI0 TEOPUHU
6,7 MIPOLIECCOB; § Nes, Tectuposanue Ne 4
MaTeMaTHYECKUIA U KOHTPOJIbH
(hM3UIecKuit CMBICTT ag paborta
teopeM KapHo u o
Knaysuyca, pELIEHUI0
TePMOIUHAMHYSCKHH | 3amad N6,
Bropoe Hauano U CTATUCTUYECKUI OTYET  TIO
TEPMOIUHAMUKH. CMBICJI DHTPOTIHH, TEOPHH H
Teopemsl KapHo. 3aKOH BO3PAaCTaHUs JKCIIEpUME
Teopemsl SHTpONHH, (HOPMYITy HTY
Kiaysuyca. Bonsumana. maboparop
OHTponus U ee Ymeer onpenensits HOH
TEPMOIMHAMHYECKU I K.IL.JI. BJeaTbHBIX paboThI
CMBICII B UJI€aIbHOM 00paTHMBIX Ne2.
o0paTUMOM npoueccos Kapho,
mporiecce. Otro, uzens; u3
Crartuctuyeckuii teopem Knaysuyca
CMBICJ BTOPOTO BBIBOJIUTh
Hauaja TEPMOIUHAMHUYECKHM
TEPMOTUHAMHUKH, CMBICT SHTPOTIHH;
dhopmyna BBIBOJIUTH (POPMYITY
bonbiMana. bonprimana u
aHAIIM3UPOBATH
MIOJTyYeHHBIC
pe3yNIbTaThI.
Baaneer
MTOJTy9E€HHBIMA
HaBbIKaMU B PEIICHUU
TEOPETHUECKUX U
AKCIIEPUMEHTAIBHBIX
3aj1ad.
OIIK- | 3HaeT oCHOBHBIE Otyer 1O | DK3aMeHAIIMOHHEIE
3; MIPU3HAKU COCTOSIHUS | PELICHHIO Borpocs! 34-35
K- peaNbHOTO ra3a; 3a4EeTHBIX
6,7 OTJINYHUE 3ajad4, TectupoBanue Ned
JKCIIEPUMEHTAIBHBIX YcTHBIN
PeanbHbIe Ta36I
H30TEPM OT ompoc 1O
OKCIEPUMEHTATBHBI
TEOPETHUUECKUX TEOpHHU.

€ ¥ TEOpEeTUIECKHE
M30TEPMBI PEATTBHBIX
rasoB. YpaBHEHHE
Ban-nep-Baansca.
MertacTaOuiibHBIE
COCTOSIHMSI.
Kpurnueckoe
COCTOSIHHE CUCTEMBI
U €T0 MapaMeTpBl.

M30TepM; ypaBHEHHE
Bau-nep-Baanbca u
(u3nUecKuil CMBICT
IIOCTOSTHHBIX
ypaBHeHUs BaH-zaep-
Baansca; ocHOBHBIE
XapaKTepUCTHKH
METacTaOMIIBHOTO H
KPUTHYECKOTO
COCTOSIHMSI pEAJIBHOTO
rasa.

Ymeer aHanu3upoBaTh
KaK




JKCIIEpUMEHTAIIbHBIE,
TaK U TEOPETUUECKUE
HU30TEPMBI; BEIBOAUTH
YPaBHEHUE COCTOSIHUSA
peasibHOro raza u
ONPEAEIIATh Ero
(pm3HUEeCKUl CMBICIT;
Baaaeer 3HaHusIMU U
HaBBIKAMM I
peuieHus
JKCIIEPUMEHTAIBHBIX U
TEOPETUUYECKUX 3a]a4.

MonekynspHbie
CHIIBI B JKHUJIKOCTSX.
SIBrieHus Ha rpaHuLE
JKUIKOCTH.
CMaunBaHHE U
HECMa4HMBaHHE.
Kanumnapusie
SIBIICHUS, PopMyna
Jlammaca.

OIIK-
3;
IIK-
6,7

3Haer oTau4He
JencTBUA
MEKMOJICKYIISIPHBIX
CHII B3aMMOJICHCTBHSA B
raszax, KUIKOCTAX U
TBEPIBIX Tellax;
MeXaHU3M
BO3HUKHOBEHHS
TIOBEPXHOCTHOTO
HATSDKEHUSI U
JaBJIIECHHS IO
HA30THYTOH
MMOBEPXHOCTHIO
KUIKOCTH; YCIOBUS
CMaYyuBaHUs U
HECMa4MBaHU,
KaIAJUIAPHBIE SBICHUS
u dpopmyny Jlammaca.
YMeeT BLIBOAUTH
TIOBEPXHOCTHYIO
SHEPTHIO, JIABJICHHE
10/, U30THYTOU
TMOBEPXHOCTHIO
HKUAKOCTH, (POPMYITBI
YCIIOBUY CMaYrBaHUS
1 HECMa4YMBaHUA,
dhopmyiry Jlarmaca;
aHAIIM3UPOBATH
TIOJTyYCHHBIC
pe3ybTaTHL.

Buaageer 3HAaHUAMU |
YMEHHUSMH, HABBIKAMH
JUTSL PETICHUS
SKCIEPUMEHTAJIbHBIX U
TEOPETUYECKUX 3a]a4.

Otuer 1O
TEOPHH H
SKCTIEpUME
HTY
maboparop
HOU
paboThI
Ne2.3,Ne2.7

DK3aMeHaIOHHEIE
Bompocs! 37-39

TectupoBanne Ned

10.

®dazoBrIie
paBHOBeCHS U
(hazoBBIE MIEPEXO/IBI.
JuarpaMMebl
cocTosiHUs. TpoliHas
Touka. da3oBbic
MePEX0/Ibl IEPBOTO U
BTOPOTO poOja.
3aBUCHMOCTh
TeMIEepaTypbl

OIIK-
3;
[IK-
6,7

3HaeT AuarpaMMbl
COCTOSIHUS U
KPUTHYECKHE TOUYKH Ha
HEH; onpenieeHNs
(ha30BBIX TIEpEX0/I0B
MIEPBOTO U BTOPOTO
pola; ypaBHEHHE
Knaneiipona-
Kitay3znyca u ero
(u3MUECKUil CMBICIL.

Ortger 1O
TEOpUU H
SKCTIEpUME
HTY
mabopaTtop
HOIt
paboThI
Ne2.12,
YCTHBIN
Oomnpoc 1o

DK3aMeHaIMOHHEIE
Bompocsl 31, 39

Konrponbhas pabora




(hazoBoro mepexona
OT JIaBJICHUSI.
YpaBHeHuUe
Knaneiipona-
Kiaysunyca.

YMeeT aHATU3UPOBATH
JMarpamMmbl
COCTOSIHHS U
OTIPEICIIATh Ha HUX
(ha3oBBIC TIEPEXO/IBI;
aHAJIM3UPOBATH
3aBUCHMOCTD
TEMIIEPaTyphl
(hazoBoro mepexoaa ot
JIABJICHUS B
ypaBHEHUU
Knaneiipona-
Kiaysnyca.

Baapneer
MTOJTy9E€HHBIMA
3HAHUSAMH, YMEHISIMH,
HaBbIKaMH B PCHICHUHA
OKCIICPUMCHTAJILHBIX U
TEOPETHUUECKUX 3a/1a4.

TEOPHH.

11.

TepmoanHaMU4YeCKH
€ WIn
XapaKTePUCTUIECKIE
(GyHKINY.
CooTHomeHust
Makcgemia.
VYpaBuenus I 'ub6ca-
I'enbmrounsna.

OIIK-
3;
[IK-
6,7

3HaeT nAaTh PyHKINI
cocrostaust: T,P,V,S,U;
YEThIPE COOTHOIICHHS
Makcgena; 4eTblpe
XapaKTePUCTUICCKUX
(yHKIMHA 1
COOTBETCTBYIOIINE UM
ypaBueHus [ nbbca-
I'enpMromnbua; nepeoe
u Bropoe TdS-
YpaBHEHHS.

Ymeer nonyuarthb
COOTHOILICHHUS
MakcBesia; BBIBOAUTD
ypaBHeHus [ nb0ca-
I'enpMronbia;
BBIBOAMTH IIEPBOE U
BTopoe TdS —
ypaBHeHUs1/

Bnapeer
MOJTyYEHHBIMHU
3HAHUSIMU, YMCHUSMH,
HaBBIKAMU IS
OTIpeIeJICHUS
TETJIOEMKOCTEH B
00001IIeHHOM
ypaBHEHUHU
TEPMOJTUHAMUKH; JIIST
BBIBOJIa BHYTPEHHEHN
SHEPTUU PeaTbHOTO

rasa, (C, —C,)

C
peanbHOro rasa, £

CV
peaNbHOTO rasa, s
BBIYUCIICHHS
SHTPOTHH PEATTLHOTO

rasa.

YcerabIH
ompoc 1O
TEOPHH,
OTYET MO
pEIIeHUIO
3a4€THBIX
3a7a4.

OK3aMeHaHOHHEIE
Bonpocsl 40

KonTponbnas pabora




OIIK- | 3HaeT ocHOBHbIE Otuer 1O | DK3aMEHALMOHHBIE
3: TTOJIOXKEHUS (HU3UKU peIIeHuI0 BOIIPOCHI 36

K- sddexra Jxoymnsa- 3a4ETHBIX
6,7 TomcoHna; 3ajad,
muddepeHnranpHOE YCTHBII KontponbHas pabora
YpaBHEHUE KPUBOMl ompoc 1O
WHBEPCHUH U €TO TEOPHH
XapaKTEePUCTHUKHY;
H303HTANbIUIHYIO
KPHUBYIO; TEMIIEPATYpPy
VHBEPCHH,
HMHTETPAITBHYIO
KpPUBYIO HHBEPCHL.
Ymeer noayuuts u
MIPOaHATU3UPOBATH
H303HTaNbIUIHBIA
mponeccc; BHIBOAUTH
muddepeHInanbHOe
YpaBHEHUE KPUBOMl
WHBEPCUH,
aHaJM3UPOBATh
KpPUBYIO HHBEPCHH,
BBIBOJIUTH
TEMIIepaTypy
HWHBEPCHHU B 3P eKTe
xoynsa-Tomcona.
Baageer 3HaHUAMH,
YMCHHUAMU, HABBIKAMU
JUTSL PETIeHUS
AKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 3a/1a4.

et xoyms-
Tomcona.
TepmonuHaMuka
addexra JHxoyms-
Tomcona. Kpusas
MHBEPCHUH
nddepeHInaATBEHOTO
addexra JHxoyms-
TomcoHa.
WHTerpanbHbIil
addexrt xoyms-
Tomcona.

12.

TuIoBbIE KOHTPOJIBHBIE 3a1aHUSA, METOAUYECKUE MAaTEPUAIIbl, ONPEACIIAIOIINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, YyMEHUWM M HaBBIKOB U (WJM) ONbITa
JESTEIbHOCTH, a TaKKe€ KPUTEPUU U TOKa3aTesld, HEOOXOAMMBIE ISl OLCHKU
3HaHWW, YMEHHUH, HaBBIKOB U XapaKTepU3yIoUlMe dTanbl (OPMUPOBAHUS
KOMIETEHIIMH B  MpOLECCe  OCBOGHMS  OOpa3oBaTEeNbHOM  MpPOTrpamMbl,
npeacrasiieHsl B [Ipunoxennn 2.

V. CHUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAILIUOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJIMHBI

OcHoBHas JMuTEpaTrypa

1. Kuxonn A.K., Kukoun N.K. Monekynsapraas ¢usuka: yuebHoe mocobdue
JUTsL CTYJeHTOB (u3ndeckux crnenuanbHoctedt By30B/A.K. Kuxonn, N.K. Kukous.
— Mocksa, «Haykay, 1976. -480c.

2. Paguenko U.B. Monekynspnas ¢usuka: yueonoe nocooue / 1.B.Paguenko
— Mocksa, «Hayka», 1965. - 480c.



3. Tenecuun P.B. MonexynsapHas usuka: yaeOHOE mocoOue sl CTYJIEHTOB
buznyeckux crnenuanbHocTedt yHuBepcuteroB / P.B. Tenmecaun — Mockaa,
«Bricmag mxkomna», 1973. — 360c.

4, MatBeeB A.H. MonekynsapHas ¢usuka: yaebHoe mocoOue sl CTyACHTOB
dbuznyeckux cneruaibHocTelr By30oB / A.H. MarBeeB — MockBa, «Beicas
mkoaa», 1981. —400c.

5. Cusyxun J[.B. Tepmonunamuka u moisekyisipHas ¢usuka. OOmui Kypc
busuku, T.1l: yaeObnoe mocobue s By3oB / J[.B. CuByxun — Mocksa, «Haykay,
1990. — 592c.

6. CaBenbeB U1.B. Monekymnsapuas ¢usuka. Kypc o6meit ¢usuxu, T.I:
yaeOHOe mocobue s cryaeHToB BTy3oB / W.B. CaBembeB — Mocksa,
«Hayka»,1977. -416c¢.

7. Tpopumona T.M. Kypc ¢usuku: yuebnoe nocooue / T.U. Tpodpumona —
Mockaa, «Bricmras mxkosna, 1990.- 450 c.

JlonotHATE IbHAA JTUTEPATypa

1. 3ucman I''A., Togec O.M. Monekynspuas ¢usuka. Kypc obmeit ¢pusukuy,
T.l: yuebHOe mocobue mnsa cryaeHToB BTy30B / I.A. 3ucman, O.M. Tomec —
Mocksa, «Hayxka», 1970.-490c.

2. CasennbeB U.B. Kypc o6mieit ¢usuxu, T.llI: yuebHnoe mocodue / U.B.
CagenbeB, Mocksa, «Hayka», 1987. — 320c.

3. Hozmper B.®., CenkeBnu A.A. Kypc cratuctudeckoil Gpus3mku: yaeOHOE
nocobue / B.®.Ho3apes, MockBsa, «Briciras mkomna», 1969. — 287c.

4. Otkunc I1. Tlopsnok u 6ecriopsaok B mpupoe: nep ¢ anri. FO.I'.Pygoro /
[1.9TkuHC, MockBa, «Mup», 1987. —224c.

5. Bacunesckuii A.C., MynranoBckuii B.B. Cratuctuueckas ¢usuka u
TepMoauHaMuKa: ydyeOHoe mocobue / A.C.BacuneBckuit — Mocksa,
«IIpocBenienuer, 1985. — 256¢.

6. I'embpep AM. Hcropus u METOHOJOTHS TEPMOJUHAMHUKU U
CTaTUCTUYECKOW (u3uku: yueOHOe TmocoOue JUisi CTYACHTOB (PU3UYECKHUX
cneruanbHoctel / S1.M. I'enbdep — Mocksa, «Brictias mkomnay, 16981, — 536¢.

7. ®citaman P., Jleitton P., Connc M. deliHMaHOBCKHE JICKITUU 10 (PU3HKE,
T.4:mep. ¢ aarmn. /P. ®etinman — MockBa, «Mup», 1965. — 261c.

8. Hpomos MN.B. 3amaun no o6mieit pusuke: yuedbnoe mocodue /M.B. Upogos
— Mocksa, «Hayka», 2004.-416c¢.

9. COopHuK 3a7a4 110 001IeMy Kypcey pusnku: yuedHoe mocodue sl By30B.
B Ttpex wactax. Y.1. Mexanuka, TepmoauHamMuka u MoJieKysipHas pusuka. / I[Tox
pen. B.A. OBunnkuHa. — Mocksa; U3n-so M®THN,1998. — 416¢.

10. CasenweB N.B.COopHUK BOMPOCOB U 3a1ay 1o oOuied ¢usuke: yueOHoe
nocobue / N.B.CaBenneB — MockBa, «Haykay, 1988. — 288c.

11. CaxapoB JI.1. CoOopuuk 3amau mo ¢usuke: ydeOHOe mocodue /
Mocksa,»lIpocsemenue»,1967. — 285c.

12. babamxkan E.U., I'epeunc B.U., [Iy6oBuxk B.M., Hepceco 2.A. COopHuk
KaueCTBEHHBIX BOIMPOCOB U 3a1a4 1o ¢usuke: yaednoe nocooue / E.W. babamxkan
— Mockaa, «Hayxka», 1990. — 386¢.
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Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst

Blackboard /IBDY.

. METOANYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJIMHBI

Cooepirrcanue memoouueckux yKazanuil 6Ki0uaem:

pEKOMEHJAIMA 10 IUIAHUPOBAHUIO M  OpraHU3alMyd BpPEMEHH,
OTBEJICHHOI'0 HA U3Y4YEHUE JUCLHHILINHBL

ONMCAHNE TOCIIENOBATEIIBHOCTH JEHUCTBUM CTYAECHTA, WIH aITOPUTM
U3YUYCHHUS TUCLUILIINHBI;

peKoMeHAaluu 1o paboTe ¢ IUTEepaTypou;

METOJIMYECKUE YKa3aHUs K BBIIOJIHEHUIO Ja0OPaTOPHBIX paboT
METOAMYECKHUE YKa3aHUs K PELICHUIO 3a1a4.

Il. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TV CHUTIIIAHBI

O6opydosaHue
N3meputenbHOE KOO
JUIS OIIPEJIENIEHNS] IOBEPXHOCTHOTO HATSKEHUS
ba3oBas ycranoBka cucremsl Kobpa3
HUctounuk nutanus, 12 B
Nndpopmannonusiii kabenp Tuna RS 232 1
[TporpammHoe oOecrieueHue
nst narunka Cunel/Tecna cuctemsr Kobpa3
W3mepurenbHbil MOAYIb, Hpr0TOH
Harunk HeroToHa
[TpstmoyronbHbIi 3akuUM «PASS»
Tpenoxuux «PASS»
Crepxenp mratuBHbIN «PASS», IpsMOyTroabHBIi,

=250 mMm

JlaGopaTopHast nobeMHas rmiaatdopma,

160 x 130 mm

Yamka [Terpu, d = 200 MM, cTekso

T1K ¢ cucremoit Windows® 95 wu BeIme

Arnmapat U1 U3y4eHHs] KHHETHYeCKOM TeopHH ra3oB

HcTtounuk nutanus, peryi., 15 B nepem. ok / 12 B moct. Tok / 5 A
CaeToBO#1 Oapbep cO CYETUMKOM

HcTtounuk nmutanus 5 B moct. Tok / 2,4 A

Crpobockor ¢ (POBBIM HHIUKATOPOM

Cexynaomep, nuQpoBoii



Crexnsaable mapuku, d=2 mm, 10000 mT.
Cranbnbie mapuky, d=2 mm, 1000 mT.
Tpenoxuuk «I[TACCy»
[ratuB «ITACCy», npssmoyroybabid, 1=400 MM
[Tpsimoyronbubli 3axumM  « I TACCy»
CoenrHUTENbHBINA HYP, 750 MM, KpacHBII
CoenuHuTtenbHbll mHyp, 750 MM, CUHUN

Bucko3umerp ¢ nagaronmm

HIAPUKOM

Tepmomertp, 24..+51°C, nns

BHCKO3UMETpA C NaJarouuM

IapUKOM

[Morpy:xnoii repmocrat TC10

Ha6op npucnocobiaenuii as

TepMocTaTa

Banna ansa TepmocTara, MakpoJIoH

[ToacraBka nox peropry, 210x130

MM, h=750 MM

YHUBepCanbHbINA 3aKUM C

IapHUPOM

[TukHOMeETp, KaTMOPOBaHHBIMN, 25 M

Mepnas kon6a, 100 M, NS12/21

Mensypka, Bbicokas, 150 m,

CTEKJISTHHAS

Menzypka, nuzkas, 250 m,

CTEKJISTHHAS

[Munerku [acrepa, 1=145 MM, 250

IIT.

Pe3nHoBbIC HAKOHEYHUKHU TSI

muieTok, 10 mr.



[Tpunoxenue 1

MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHMSA POCCUIMCKOM ®EJEPAILIMN

denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 TPOQECCUOHATILHOTO 00pa30BaHUS

«/{aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTDI
OBYYAIOLIUXCS

1o aucuuiuinae «MoJiekyasipHasi pu3uka»
Hanpasiaenue noaroroBku 03.03.02 «®uzuka»
dopMa MOATOTOBKH OYHAS

BaaauBocTok
2020



ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 TUCHUIJINHE

Ne Hara/cpoxkn Bua camocTosiTebHOI IIpumepubie | @opMa KOHTPOJIS
n/n BbIINOJIHEHHSA padoThI HOPMBbI
BPEMEHH HA
BbBIIIOJIHECHUEC
1 3 Hexens MouekysapHo- JlBe KonTponbHas
ceMmecTpa KUHETUYECKAst TEOPUS | HEJETIU. pabota no
HiCalIbHOT'O rasa. OCHOBHBIM
3aKO0HBI HJI€aJIBHOTO roasaTusM MKT
rasa. — pabora ¢ Nol.
JICKIIUSIMH, KonTtponbHas
JUTEpPaTypou, paboTa 1o
CaMOCTOSATEIIBHOE pEUIEHUIO 3a/1a4
pelIeHue 3a1a4. No2.
2 5 Henens IToaroroBska k JIBe TectupoBanme Ne.l
ceMmecTpa TECTUPOBAHUIO MO HEJICIIN. (5 3ananuii)
teme: «MKT
HicaJIbHOI'O rasa.
Pacnipenenenue
MakcBeiiay.




6 Henensd Pemenne JlBe 3anura peieHun
ceMecTpa WHJUBUAYAJIBHBIX HEJEIU VHJVMBUAYaJbHBIX
3a/1a4 [0 TEME: 3a7a4 Ha
«Pacnipenenenue KOHCYJIbTall1
Makcseiia,
pacrpeneneHue
bosbimanay
7 u 8 Henenu PaGota ¢ nexuusimu, B teuenun | KontponbHas
ceMmecTpa JIUTEPATYPOU, JBYX pabota 1o Teopuu
CaMOCTOSITEIIBHOE HEJIEIIb No 3.
peLIeHue 3a/1a4 10 KonTtponpHas
teme: «Ilepsoe pabora 1o
Hayajo PELICHUIO 3a/1a4
TEPMOJIVHAMUKHU U €T0 Ne4.
MIPUMEHEHHE K
M30MPOIIECCAM
9 Henens IToaroroBka k Tpu TectupoBanne Ne2
cemecTpa TECTUPOBAHUIO 110 HEenu (5 3amanmit)

TeMe:
«Pacnpenenenue
MakcBenia-
bonwumana. OOmas
TEOpHUsI POILIECCOB
MepeHoca B ra3ax»




10 u 11 wenenu | [logroroBka x Tpu TectupoBanue Ne3.
cemecTpa TECTUPOBAHUIO 1O Heenu (5 3amanwmii)
teme: «llepoe
Hayasio
TEPMOIUHAMUKHU.
Knaccuueckas reopust
TEIUIOEMKOCTH.
DNeMeHThl KBAHTOBOMU
TEOpUHU
TETUIOEMKOCTH.
12 nenens Pemenue e 3ammTa peleHuin
ceMecTpa WHJIUBUYAJIBHBIX 15 (1 (S0 WHIUBU Ty AJIbHBIX
3a/1a4 [0 TEME: 3a/1a4 Ha
«Pacuer k.1.1. KOHCYJIbTallu
UJICATbHBIX TETIOBBIX
MaITuH»
13 Henens IToaroroBka k Onna KonTponbHas
ceMecTpa KOHTPOJILHOM paboTe | Heens pabota Ne5
o TeMe: « DHTPOIIHUS. (Teopusi)

TepmoauHaMUYECKUIA
U CTaTUCTHUUYCCKUMN
CMBICJI SHTPOITU I




14 u 15 wenemu
ceMecTpa

Pabora c nexnusmu,
JIATEPATYPOHU,
METOANYECKUMU
YKa3aHUAMHU 10 TEME
«PeanbHBIC Ta3bI.
YpasHenue Ban-nep-
Baanbcay.
CamocTosiITeIbHOE
pelIeHue 3a1a4.

JlBe

HEIEN

KonTponbHas
paboTa 1o

PEIICHUIO 3a/1a4
Neb.

10

16 Henena
ceMmecTpa

IToaroroBka k
TECTUPOBAHUIO 11O
teme «BTopoe Havasio
TEPMOIMHAMUKH.
PeanbHble ra3ml.
dazoBbIC PABHOBECUS
u (a3oBbIe
MIPEBPAILCHUS.

JIBe

HEJIEIN

TectupoBanue No4
(53amannii)

11

17 Henens
ceMecTpa

Pabora ¢ nexnusmu,
JIUTEPATYPOU,
METOANYECKUMU
YKa3aHUSAMU I10 TEME
«TepmonuHamuueckue
(GYHKIUA U yCIIOBUS
TEPMOAUHAMHYECKON
YCTOUYHUBOCTH

Onua
HEJIEIIS

KonTponbHas

paboTa 1o Teopuu
Ne7




[Tpunoxenue 2

MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHMSA POCCUIMCKOM ®EJEPAILIMN

denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 TPOQECCUOHATILHOTO 00pa30BaHUS

«/{aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)
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MMacnopt ®OC

3anonuHsieTcs B cOOTBETCTBUU C [losoxkeHnem o GpoHgax OIEHOUHBIX CPEACTB
o0pa3oBaTeNIbHBIX MTPOTrPaMM BBICIIIETO 00pa30BaHuUsI — MPOrpaMM OakaliaBpuara,
cnenuanuTeTa, Maructparypsl [ABDY, yrBepkIeHHbIM IPUKA30M PEKTOpPa OT

12.05.2015 Ne12-13-850.

Kon u Jranbl GOpMHPOBAHHUA KOMIIETEHIIMHU
¢popmysupoBka
KOMIIeTeHIIUH

OIIK-3 criocobHocTh | 3Haer OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU BEIECTBA

UCIIOJIB30BaTh U WJCAIBHOIO ra3a Kak IIPOCTEHUIIEN MOJEIU BEIECTBa,

0a3oBble CTaTUCTUYECKUN M JUHAMHYECKUN METOZBI, IPUHIUIIBI

TEOPETUUECKHE TEPMOAMHAMMKH, BUJIbI COCTOSIHUN TEPMOJNHAMUYECKUX

3HAHUSA cucreM, (a3oBble COCTOSHUS M (Da3oBble INEPEXOpbl,

($yHIaMeHTaJIbHBIX cootHomeHus: MakcBemuta u QyHkumun  ['mG6ca-

paszesnoB o0IIei u ['eneMrorsia.

TEOPETHUYECKOU YmMmeer [IpuMeHATh CTAaTUCTHYECKU M TEPMOJMHAMUYECKUN

bu3uku s METOABl K  peuleHur0  (yHIaMEHTAJIbHBIX  3a/ad

pelieHus MOJIEKYJISIPHON (PU3UKHU: BBIBOJUTH OCHOBHOE YpPaBHEHHE

npodecCHOHATBHBIX MKT, ocHOBHOE ypaBHEHHE COCTOSIHUSI UJI€AIbHOTO Iasa,

3a1a4 pacupenenenne Makcseia, bonpnmMana, Makcseria-
bonbumana, Qopmyny  DitHITeiiHa-CMOIyXOBCKOTO,
3aKOHBI IPOLIECCOB IIEpPEHOCA B Tra3ax M KUJKOCTIX;
paccuntaTh padOTy HIEaTbHOM  TEMJIOBOM MallUHBI,
MOJIyYUTh  YpPaBHEHMsSI  BCEX  M3OIPOLIECCOB U
IIOJINTPOIHBIX IPOLIECCOB, HA OCHOBE TeopeM Kilaysmyca
(¢bopMynupoBaTh BTOpPO€ Hayalo TEPMOJAWHAMUKH U
3aKOH BO3pacTaHUsl SHTPONMH, BBIBOAUTH (opmMyny
bonpnmana, ypaBHeHne Ban-nep-Baanbsca s peanbHbIX
rasos, spdexT Jbxoynsa-Tomcona, YpaBHEHHE
Knanelipona-Kiaysuyca.

Bnageer | 3HaHusAMH, YMEHHUSAMH, HaBbIKaMU YPOBHS

MOJIEKYJISIPHOH (DM3UKH Ui pelieHnus GU3NYeCcKuX 3ajad
KAaK TEOPETUYECKUX, TAK U DKCIIEPUMEHTAJIbHBIX.

[1K-6 cnoco6HOCTRIO | 3Haer TeopeTnuecky 3HAKOMUTCSI C COBPEMEHHBIMU METOJIaMU

IIPUMEHSTH Ha 00pabOTKH, CUHTE3a U aHAJIN3a MPOBEICHHS

MPaKTHKE 9KCIIEPUMEHTA.

npodeccuoHanbHbIE | YMeer CpaBHuBaTh  TpPaJAULMOHHBIE METOABI  MPOBEJEHUS

3HaHMS U YMCHHS, HKCHEpUMEHTa B YCJIOBHUAX Y4eOHBIX JabopaTopuii c

MOJTyYCHHBIC TTPH COBpPEMEHHBIMM METOJIaMU B HAay4HBIX JIaOOpaTOpHsX,

OCBOCHUH COCTaBJIEHHE OTYETOB IO TMPOJIENaHHOW J1abopaTOpHO

PO HIBHBIX paboTe ¢ HalMCaHUEM HAy4HbIX paboT.

(pusnueckux Bnageer | Yka3zaHHBIM CPaBHMTEIbHBIM AHAIU30M Ul TIOHUMaHUS

AVCHHUTIIINH NPaBUJILHOTO M3JIOKCHHS PCIICHUS DKCIICPUMEHTAJILHBIX
3ajad B Oyaylied JAeATeNbHOCTH NpU HPOBEIECHUH
Hay4YHBIX (PU3MUYECKUX HCCIIETOBaHUH.

[1K-7 cnocoGHOCTh 3Haer Teopernueckne W MpakTUYECKHE 3aJauyd U TEMBI

MI0JTb30BATHCS
COBPEMEHHBIMU
METOAaMHU
00paboTKu, aHaM3a

«MonexkymnspHoi HU3UKH», HEOOXOIUMBIE IJIsT yIeOHOTO
mporiecca B 0011€00pa30BaTENbHBIX  YUPEKICHUAX
obmero oopazoBanus. K Hanbosee BaXKHBIM TeMaM 37€Ch
OTHOCSITCS: MOJICKYJISIPHO-KMHETHYECKast TEOpust




U CHUHTE3a BelIeCTBA U  HUJCAIBHOTO  Tra3a,  HACHIIICHHEIE,
duznueckoit HEHACBILICHHBIE Mapbl U BJIAXKHOCTb, IEPBOE HAyajio
uH(popMaluu B TEPMOAMHAMUKY, KAaIWJLISIPHBIC SIBJICHUS U T.1I.
u30paHHOll obnacTn | Vmeer N3narate M pemars Kak TEOPETUYECKUE, TaK U
buznueckux JKCIIEPUMEHTAJbHBIE  (IEMOHCTpAllMOHHBIE)  3a/ayH,
UCCIIE0BAHUI BXOJISIIIME B KypC 3JIEMEHTapHOW (HU3HMKH, U3y4aeMOH B
0011e00pa30BaTENbHBIX YUPEKICHUSIX.
Brnaneer | CoBpeMEHHBIMU METOJAMH M METOJIOJIOTHUEH M3II0KEHUS
u pelieHus KaK TEOPETUUECKHX, Tak u
9KCIIEPUMEHTAIBHBIX (IEMOHCTPATUBHBIX) 3a/1a4.
No | Kontponupyemsbie Konpl u sTamnst OLieHOYHbIE CPEACTBA
n/m | paszaensl / TeMbl ¢dbopmupoBaHus
JUCITUTLIAHBI KOMIIETEHITHH — S ——
KOHTPOJIb aTTecranus
1. ArperaTHble OIIK- | 3Haer Konrponbras | Dx3zameHALIMOHHBIE
COCTOSIHUSI 3; XapaKTePUCTUKU gzg;;i Nl "° | Bompocsr 1-3
BEIIECTBA U UX K- MOJIEKY u
MIPU3HAKU 6,7 KOJIMYECTBa
BelIECTBA
YmMmeer VYcerHbii TectupoBanue Nel
(dhopMynupoBaTh ompoc U
(Gu3NYecKuid CMBICI | OTYET TIO
MOHATHIM U BETUYHH, | JabopaTop
pemarb nTpocTerme | Hou
3a1a4yu pabote
Ne2.12,
Ne2.14
Brnageer Meronamu | Kontpons | TectupoBanue Nel
MOJIETTUPOBaHUs Hast
COCTOSIHUSI pabora 1o
BELIECTBA, €ro | PEeLIEHUI0
MaTeMaTUYECKUM 3amay Ne2
ONMCAaHUEM u
(buznyecKum
00bsICHEHUEM
OIIK- | 3naer OcHOBHOE Hom. DK3aMeHaIMOHHBIE
3; ypaBHenne MKT, 3ananue: | Bompocsl 4-7
I1K- ypaBHEHUE pelieHue
MonekynsapHo- 6,7 COCTOSIHUSI 3a7a4 TectupoBanue Nel
KHHETHYECKas HealbHOro rasza Ne2.7-2.13
TeOpus BEIIECTBA, (ypaBHEHHE 1o c0.
2. | MONEKyJIApHO- Menpeneesa- 3a1a4
KHHETHYECKast Kianeiipona), (U.E.Upon
TEOpHUs UIEATLHOTO ra3oBbl€ 3aKOHBI U OB), OTYET
rasa UX rpaQuxu 0 TEOpUH
YMmeer BbIBOAUTH u
ypaBHeHusa MKT u JKCIIEPUM
ypaBHEHHUE EHTY




COCTOSIHUSA 1aboparop
HJCAJIBbHOI'0 I'a3a, HOH
(opmynuposars paGoThI
¢busmueckuii cmpicn | Ne2.2
ypaBHEHUH U
3aKOHOB
Baageer
audGepeHmatbHbL
MU U
HHTErpabHBIMU
METOIaMU JIJIst
pelIeHus 3a1a4 110
MKT
OIIK- | 3HaeT 3JICMCHTBI VYcrHas DK3aMeHaI[HOHHBIC
3, Teopun 3aIMTa BOIPOCHI 8-16
Pacnipenienenue IIK- | BeposTHOCTH, peIcHui
MakcBema. 6,7 OCHOBHBIC unmuBuay | TectupoBanue Nel
Pacripezesicnue ¢buznveckue uueu ATbHBIX
Bonbumana u BBIBOJIOB JIaHHBIX 3a1a4;
OapomeTpHdecKas paclpeaCiICHu, Otyersl u
bopmyia. hopmyiel } TeopeTHHe
Pacripenenenue pacrpeieeHuii. CKHI
MakcBeia- YMeeT BBIBOIUTH OIpocC 110
Bosbimana. HaHHBIC naboparop
BpoyHOBCKOE pacnpeesicHus, HBIM
IBUKEHHE U aHAJIN3NPOBATH paboram
bopmyia MOJTyYCHHBIC Ne2.5,
DifHITeliHa- PE3yJIbTaThI Ne2.6,
CMOITyXOBCKOTO. Baajneer OT4ET IO
CTATUCTUYECKUM 3aYETHBIM
METOAOM UL 3aJa4aM
pelieHus 3a1ay
OIIK- | 3naer onpenenenus | OT4eTsl U | DK3aMeHAIMOHHbBIE
3, 1 (DOPMYJIBI TAHHBIX | TeOpeTHdYe | BOmpockr 17-21
D dexTUBHEIH K- XapaKTEPUCTHK, CKUe
JMAMETP U 6,7 3axonb! U Py3un, | OMPOCHI Tectuposanue Ne2
>bdexTHBHOE BSI3KOCTH H o
CEYEHHE MOJIEKYIL. TETUIONPOBOHOCTH, | J1abopaTop
Cpennee 4ucio K03 GULINCHTEI HBIM
CTOJKHOBEHUH U TIPOILIECCOB IepeHoca | paboTam
JUTMHA CBOOOIHOTO 1 UX CBA3b. Ne2.1,
npoGera. YMeeT BBIBOAUTH Ne2.10,
HepaBHoBecHBIE 3aKoHbI ponieccos | Ne2.18,
IIPOLECCHI U IepeHoCa, OTYETHI 11O
SIBJIEHUSI IEpeHOCca MOJCIUPOBATH PELICHUIO
(maddys3us, TIPOIIECCHl MEPEHOCa, | 3a4eTHBIX
BS3KOCTE 1 00BIACHATH ) 3agaq
TerIONPOBOHOCTD (bU3UIECKU CMBICIT
). 3aKOHOB.

Baageer 3HanueMm u
yMeHHeM paboTath ¢
JaHHBIMHAN




BOIIPOCAMH B
pELICHNH 3a/1a4.

OIIK- | 3naer ¢usnueckuii | KoHTposb | Dx3amMeHaIMOHHBIC
3; CMBICII TIEPBBIX Hasg BOTIPOCHI 22-26
[IK- Hayall uin pabora mo
6,7 IIPUHLIUIIOB TEeopuu TectupoBanue Ne3
TEPMOJMHAMUKH, Ne3,
orpeeNieHus: 1 KOHTPOJIb
(dhopMyIibl Bcex Hast
MOHATHH B TAHHOM pabora 1o
Hyneoe u nepsoe TEeME, YpaBHEHHUS PEIICHHUIO
Hayaso anuabaTHOro U 3aj1a4
TEPMOJUHAMUKHU. MOJINTPOITHOTO Ned otuer
Temnora u paboTa. MPOIIECCOB. 10 TEOpUU
Buytpennsis YMmeeTt BBIBOJAUTH u
SHEpPTUs U MepBOE HAYAJIO AKCIIEPUM
sHTaNbNUA. Yucio TEPMOANHAMHUKH, EHTY
CTEIIeHEW CBOOOIBI. paccUYUTHIBATH nmabopaTtop
AnmnabaTtHblii 1 TEIUIOTY, padoTy H HOM
TTOJIUTPOITHBIH BHYTPEHHIOIO paboThI
MPOLECCHI. SHEPIrUI0 No2.17,
WJICATBbHOTO Ta3a Ui | OTYET 110
BCEX M30IPOIIECCOB. | PELICHUIO
Baaneer 3a4E€THBIX
TEPMOAMHAMHUYECKU | 3a]a4
M METOJIOM JIJIsI
pelIeHus 3a/1a4 1o
MepBOMY Hauamy
TEPMOAMHAMHUKH.
OIIK- | 3naer obOmue KonTpons | Dx3aMeHanmoHHbIE
3; MOJ0XKEHUS Hasg BOMPOCHI 27-28
[TK- KJIACCUYECKOU 1 paborta 1o
6,7 KBaHTOBOH TEOPHH TEOpHH, TectupoBanue No3
TETJIOEMKOCTH; OTYET TIO
Kinaccuueckas
(hOopMyIIbl 3aKOHOB U | TEOPUH U
TeopHUs .
ux Qu3ndecKuit JKCIIEPUM
TETJI0OEMKOCTH
CMBICII. EHTY
ra30B M TBEPABIX
YMeert BbIBOIUTH naboparop
Teln (Teopus o
3akoH [lrononra- HOM
Hionoura-Iltn).
[Itu, popmyny paboThI
DNEeMEHThI . o
. OnHmTeliHa, 3akoH | No2 .4
KBaHTOBOH TCOPHH
Jlebast;
TETIII0EMKOCTH
aHAIIM3UPOBATH
TBEPABIX TEJ
BBIBOJIBI M
(Teopust
N . MOJIy4eHHBIE
OuHITEeHHA U 3VIILTATEL
teopus Jlebas). pesy )
Baaneer
MTOJTYICHHBIMH
HaBBIKaMU B
pelIeHnn
(bu3nuecKux 3a1a4
Bropoe nauano OIIK- | 3naer onpenenenns | Kontponb | Dx3ameHaMOHHBIC




TEPMOJIMHAMHUKH. 3; BCEX Hasg BOIpOCHI 29-33
Teopems! KapHo. K- TepMOJMHAMHUYEeCKH | paboTa 1o
Teopemsl 6,7 X TIPOIIECCOB; TEOpUH TectupoBanue Ne4
Knaysuyca. MaremaTuyeckud u | NeS5,
DHTpOIus U ee (u3nuecKuil CMBICT | KOHTPOJIb
TEPMOIMHAMUYECK teopem KapHo u Has
Wi CMBICI B Knaysuyca, pabora mo
UJIeaTbHOM TEPMOJIUHAMUYECKH | PEIICHUIO
obpaTuMom M ¥ craTucTHYecKnii | 3amad Neb,
nporecce. CMBICII SHTPOIIHH, OTYET TI0
CratucTudeckuii 3aKOH BO3pACTaHMsl | TEOpUU U
CMBICII BTOPOT'O SHTpONUH, GopMyiny | SKCIIEpUM
Hayana Bonbimana. CHTY
TEPMOJIMHAMUKHU, YmMmeer onpenensats | gaboparop
dbopmyna K.IL.J[. UJealIbHBIX HOM
bonpnmana. 0o0paTUMBbIX paboThI

nporueccoB KapHo, No2.

Otro, duzens; u3

teopeMm Knaysuyca

BBIBOJIUTH

TEPMOAMHAMHYECKU

1 CMBICJI SHTPOIINH;

BBIBOJIUTH (hOpMyIy

bosibiimMana u

aHAJIM3UPOBATh

MOJTyYCHHBIC

pe3yIbTaThI.

Baaneer

MOJTy4YEHHBIMHU

HaBbIKaMU B

perieHnu

TEOPETUUECKUX U

AKCTIEPUMEHTATBHBIX

3a/1a4.

OIIK- | 3naeT OCHOBHBIE Otyer 1o | DK3aMeHAIIMOHHbIE
3; MIPU3HAKH COCTOSIHUS | PEICHUIO | BOIPOCH 34-35

PeanbHble rassl. [IK- peanbHOro rasa; 3a4€THBIX
DkcrniepuMeHTaTBH | 6, 7 OTJINYHE 3ajad, TectupoBanue Ned
bIE U SKCIEPUMEHTAIIbHBIX | Y CTHBIN
TEOPETHUECKUE H30TE€PM OT Ompoc 10
H30TE€PMBI TEOPETUUECKHUX TEOPHH.
peanbHBIX Ta30B. H30TEPM;
YpaBHeHue Ban- ypaBHeHue BaH-nep-
nep-Baainbca. Baansca u
MeTtacTtaOuinbHbIE (bu3nUeCKul CMBICTT
COCTOSIHHSI. MTOCTOSTHHBIX
Kpuruueckoe ypaBHeHus1 Ban-nep-
COCTOSIHHE Baanbca; ocHOBHBIE
CUCTEMBI U €T0 XapaKTEPUCTUKU
napameTpBbl. METacTa0MIBLHOTO 1

KPUTUYECKOTO

COCTOSIHHUA




peanpHOro rasa.
YmMmeer
aHAJIM3UPOBATh KaK
3KCHepI/IM€HTaJIBHBIC
, TaK 1
TEOPETHUUECKUE
HU30TEPMBI;
BBIBOJIUTH
ypaBHEHUE
COCTOAHUA
peanpHOTO Tra3a u
OIIPEACTIATD €TO
(bU3UYECKU CMBICIT;
Buaaaeer 3HanusaMu
M HaBBIKAMH IS
pelenHus
AKCIICPUMEHTATbHBIX
Y TEOPETUUECKHUX
3a7a4.

MonexkynsapHbie

CHJIBI B X)XUIKOCTSX.

SIBnmenns Ha
TpaHUIE
JKHJIKOCTH.
CMauuBaHue U
HECMauHMBaHUE.
Kanumisipueie
sIBJIEHUS, popMyIia
Jlamnaca.

OIlIK-
3;
[IK-
6,7

3HaeT oTIan4Hue
IEUCTBUA
MEXKMOJICKYIISIPHBIX
CHJI B3aMMOICHCTBUSA
B Tra3ax, JKUJKOCTIX
Y TBEPJBIX TEJaxX;
MEXaHH3M
BO3HHUKHOBEHHUS
MMOBEPXHOCTHOTO
HaTSOKCHUS U
JIaBJICHHS IO/
U30THYTOU
MMOBEPXHOCTHIO
KUJKOCTH; YCIOBUS
CMa4yuBaHUA U
HeCMaynBaHUS;
KanmuJUIIpHBIC
SBIICHUS U GOPMYITy
Jlamaca.

YMeeT BBIBOJUTH
TTOBEPXHOCTHYIO
SHEPTHUIO, 1ABJICHHE
OJT U30THYTOMH
MMOBEPXHOCTHIO
JKHIKOCTH,
(dbopMyIbl yCIOBUN
CMa4yuBaHUA U
HeCMadHuBaHUs,
dbopmyny Jlamnaca;
aHAJIN3UPOBATH
TOJTyYCHHBIC
pe3yabTaThI.
Buaageer 3HaHUAMUA

Otuer 1O
TEOpHH U
AKCIIEPUM
EHTY
nmabopaTtop
HOM
paboThI
No2.3,No2,
.

DK3aMeHaIlMOHHbBIE
BOIpock 37-39

TectupoBanue Ne4




, YMCHUSIMH,
HaBBIKAMH I
pereHus
AKCIEPUMEHTAIbHBIX
1 TEOPETUUECKHUX
3a7ad4.

OIIK- | 3naer quarpaMMmbl Otuer 1O | DK3aMeHAIMOHHEIE
3; COCTOSIHUS U Teopun u | Bompocsl 31, 39
[IK- KPUTHYECKUE TOUKH | SKCIIEPUM
6,7 Ha Hel; EHTY KonTposabnas padora
orpeeneHus naboparop
(ha30BBIX MTEPEXOJIOB | HOM
MIEpPBOTO U BTOPOTO | pabOThI
poja; ypaBHEHUE Ne2.12,
®dazoBbIe Knanetipona- YCTHBIN
paBHOBECHUS U Kunaysuyca u ero ompoc 1o
(dazoBbIe (bu3nuecKuil CMBIC. | TEOPHUH.
IIEPEXOIBI. Ymeer
Jlnarpammbl aHAJIM3UPOBATh
COCTOSIHHSL. JUarpaMMbl
Tpoitnas Touka. COCTOSIHUS U
dazoBbIe OTIPENIETISATh HA HUX
10, | MepexomE nepBoro (hazoBbIe Mepexobl;
¥ BTOPOTO poja. aHAJIM3UPOBATH
3aBHCHUMOCTh 3aBHUCHUMOCTh
TEeMIIepaTypbl TeMIIepaTyphl
(hazoBoro (hazoBoro nepexoaa
nepexozia ot OT JIaBJICHUS B
JTaBJICHUSI. ypaBHEHUU
YpaBHeHHe Kianeiipona-
Kraneiipona- Kraysuyca.
Kiraysnyca. Baaneer
MOJTYYEHHBIMU
3HAHUSIMU,
YMEHUSIMH,
HaBBIKAMH B
peneHnn
AKCTIEPUMEHTATbHBIX
U TEOPETUUECKHUX
3aja4.
OIIK- | 3Haer ngaTH YcTHBIN OK3aMeHaIMOHHEIE
TepMmouHamHecK 3; byHKIMII . ornpoc 1o | Bonpock! 40
e T [IK- COCTOSIHUSI: TEOpHH,
6,7 T,P,V,S,U; geTsipe otuer 1o | KoHTponpHas pabota
XapaKTEPUCTHUECK
e (hyHKIH. COOTHOIJ.ICH'I/IH PELICHUIO
11. | Coorsomenms MakcBeiuia; 4eTblpe | 3a4€THBIX
XapaKkTEPUCTUUYECKU | 3a/au.
Makcgemia. N
YpaBHeHUs X ymKumii 1
uG66ca- COOTBETCTBYIOIIIHE
I'eaxpMmromnsna. MM YpaBHCHHA
I'u66c¢a-

T'enpMroipIa;




MepBOE U BTOPOE
TdS-ypaBHeHus1.
Ymeer noay4darb
COOTHOIIICHUS
MakcBeina;
BBIBOJIUTH
ypaBHeHus [ m60ca-
T'enemromnmia;
BBIBOJIUTH NIEPBOE U
BTOpoe TdS —
ypaBHeHHs/
Baageer
MOJIy4€HHBIMH
3HAHUSMH,
YMEHUSIMH,
HaBBIKaMU JIJIsI
oTpeaeNeHus
TEIUIOEMKOCTEN B
000011IeHHOM
ypaBHEHUU
TEPMOANHAMHUKHY;
JUTSL BBIBOJIA
BHYTPEHHEN
SHEPTUU PEaTHHOTO
rasa, (C,—C,)

C

peansHoro raza, —-
C

v
PCAIBHOIO ra3a, AJist
BBIYHCIICHUA
OHTPOIINU PCAIIbBHOTO
rasa.

12.

Dddext Txoyns-
TomcoHa.
TepMmoauHamuka
addexra xoyns-
Tomcona. Kpusas
MHBEPCHUH

g hepeHIanTbHO
ro adexra
Jxoynsa-Tomcona.
NHTerpanbHbi
addext xoyms-
TomcoHa.

OIIK-
3;
[IK-
6,7

3HaeT OCHOBHBIE
MOJIOXKEHUS (PU3UKU
addekra Hxoymns-
Tomcona;
muddepeHanTpHoe
YpaBHEHUE KPUBOUI
WHBEPCHUH U €TO
XapaKTEPUCTHUKU;
W302HTAJIBIIUNIHYIO
KpHUBYIO;
TeMIIepaTypy
WHBEPCHUH,
WHTETPaTbHYIO
KPHUBYIO HHBEPCHH.
YMeer nony4uTs U
MPOAHAIU3UPOBATH
HU303HTAIBIIUHBII
MPOIIECC; BHIBOJIUTH
muddepeHIanTsHoe
YpaBHEHUE KPUBOU

OTtyer MO
PEIICHUIO
3a4ETHBIX
3a7a4,
YCTHBIN
Ompoc 10
TEOPUHU

DK3aMeHaIMOHHBIE
BOIPOCHI 36

KonTponbHas padora




WHBEPCHH,
aHAIM3UPOBATH
KPUBYIO HHBEPCHUU;
BBIBOJIUTH
TEeMIEepaTypy
nHBepcuu B dpdexre
Hxoyna-TomcoHa.
Buaageer 3HaHUSIMU,
YMEHUSIMH,
HaBBIKaMU JIJIs
pelieHus
IKCIIEPUMEHTAILHBIX
U TEOPETHYECKUX
3a]1a4.




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Koa u Itanbl GOPpMHUPOBAHHS Kpurepun IToxa3zaTenu
(opMyaHpoB | KOMIETEeHLHH
Ka
KOMIIeTeHIIMH
OIIK-3 OCHOBBI MOJIEKYJISIPHO- | 3HAHHWE OCHOB Crioco6HOCTB
CIIOCOOHOCTD KUHETHYECKOH TEOPHH | MOJIEKYJISIPHO- chopmynupoBaT
HCIIOIBE30BAT BEIIEeCTBA U KMHETHYECKON b OCHOBHBIE
b 6a30BEIE UZEATBHOTO I'a3a KaK TEOPHH BEILECTBA M | MOJIOKCHUS
TeopeTHHUECK npocTelIel Moaenu WJIea/bHOTO rasa MOJIEKYIIAPHO-
BEILIECTBA, KaK MpocTeneit KUHETUYECKOH
H€ 3HaHUS .
CTaTUCTUYECKUHU U MOJIEJIN BELIECTBA, | TEOPUH
bynnamenta JUHAMUYECKUHT CTaTUCTUYECKUH U | BEIIECTBA U
JbHBIX METO/bI, TPUHIIMITBI JMHAMHUYECKUHI U/ICaNBHOTO Ta3a
paszieios TEPMOIUHAMUKH, BUIABl | METOIHI, KaK IpocTeieit
oOwei u COCTOSIHHUI TIPUHLHATIB MOJeIu
TeOpeTI/IqCCK TEPMOANHAMUYCCKUX TCPMOJNHAMUKH, BC€IICCTBA,
oil pu3HKHU cucreM, (hazoBble BH/JIbI COCTOSIHUI CTaTUCTUYECKUI
1718 pelleHys | 3HaeT cocTosHus U (a3oBble | TEPMOAMHAMHYECK | U AWHAMUYECKUN
npodeccrona (TIoporoBsl | mepexopl, UX CUCTEM, METO/BbI,
JIBHBIX 32724 1 ypPOBEHb) | COOTHOUICHUS (dazoBble IIPUHLIUIIBI
MakcBesia 1 QyHKIUU | COCTOSIHUS U TEPMOIUHAMUKH,
I'm66ca-I'enpmronena. | ¢azoBbie BUJIBI COCTOSTHHH
NEpEXOanbl, TECPpMOAHAMNYC
COOTHOLLICHHUS CKUX CHCTEM,
MakcBemna u (hazoBbIe
¢ynkunu ['ub6ca- | cocrosHus u
I'enpmrombia. (hazoBble
Hepexobl,
COOTHOILICHHS
Makcsemia u
hyHKIIH
I'ub6ca-

I'enpmromnsia.




[MpumensTs yYMEHHE Ha OCHOBE | CIIOCOOHOCTH
CTaTHCTUYECKUI U (buznvecknx pemunTh 3334y,
TEPMOIUHAMUYECKU T 3aKOHOB PelIaTh BOCITOJIb30BABIIH
METOABI K PELLICHHIO 3aJauu; yMCHUE Cb OCHOBHBIMHU
(GhyHIaMEHTATBHBIX HCIIONh30BaTh (hU3UIeCKUMHU
3a/1a4 MOJIEKYJISIPHOM METOJIbl ¥ IPUEMBI | 3aKOHAMHU;
(U3UKHU: BEIBOJUTD MIPOBEICHUS CIOCOOHOCTD
OCHOBHOE ypaBHEHHE ¢uznveckoro POBECTH
MKT, ocHoBHOE SKCIIEpPUMEHTa U hu3mIecKuit
YpaBHEHUE COCTOSIHUSL | CLIOCOOBI 9KCIEPUMEHT H
W/IeaNbHOTO Ta3a, 00paboTKn OCYILECTBUTh
pacrpenencHue 9KCIIEPUMEHTANBHEI | 00paboTKy
Makcaenna, X IaHHBIX; YMEHHE | OKCIIEPUMEHTANb
Bonbimana, MIPUMEHSITh HBIX JIaHHBIX;
Makcgemna- JIOTHYECKHE Hay4JHO
Bonpumana, popmyy TIPHEMBI 000CHOBBIBAThH
OWHIITeHHA- MBIIUICHUSA - [IPUHAMAECMBbIE
CMOITyXOBCKOTO, aHaliN3 ¥ CUHTE3 METO/IBI
yMeer 3aKOHBI TIPOIIECCOB TIPH PEIIeHUN penreHus
(npoBuHy nepeHoca B ra3ax u 3a1a4; npodeccuoHalb
. JKUJIKOCTAX; PACCUUTATh | HAYYHO HBIX 33724
TIH) paboTy uaeanbHOU 000CHOBBIBATH
TETJIOBOM MaITNHEI, MIPUHUMAaEMBbIe
MOJYYUTh YPaBHEHHS METO/IbI PEeLICHNUS
BCEX M30IPOIIECCOB U poecCuOHAThHBI
MOJTUTPOTTHBIX X 33/1a4
MPOIIECCOB, HA OCHOBE
teopem Kiaysuyca
(hopMyITHpOBaTH BTOPOE
Hayano
TEPMOJIMHAMUKHU 1
3aKOH BO3pacTaHUs
SHTPOTIHH, BBIBOJUTH
¢dopmyny Bosbimana,
ypaBHeHue BaH-znep-
Baanwca mist peanmbHBIX
ra3oB, a¢ ekt Jxoys-
TomcoHa, ypaBHEHHE
Knaneiipona-
Krnaysuyca.
3HaHUSMH, YMCHUSIMH, | BIIaJICHHE CIOCOOHOCTH
HaBBIKAMU YPOBHS HaBBIKaMH BBIOOpa | IPOM3BECTH
MOJIEKYJISIPHOW (PU3UKH | ONTHMAILHOTO BEIOOD
JUTSL PELIeHUs MYTH PEIIeHNUs ONITUMATILHOTO
¢du3nUecKux 3aj1a4 Kak | 3aj1a4 U IPUEMOB criocoba
TEOPETUYECKUX, TaK U MIPOBEICHUS peleHus 3aad,
9KCHIEPUMEHTAIBHBIX. ¢uznueckoro CIOCOOHOCTD
BIIaJieeT 9KCTIEpUMEHTA U UCTIOJIb30BaHHUS
(BBICOKWMIT) croco0oB BBIYHCIIUTEIbHBI
00paboTKu X MPOrpamMM Hpu
JKCIIEPUMEHTANBHBI | 00paboTKH
X JIJAaHHBIX C JKCIIEpUMEHTAITh
HCHOJIb30BaHHEM HBIX JIaHHBIX TIPU
BBIYUCIUTEIbHBIX | MPOBEJICHUH
MIpOrpamMM; (uznveckoro

OKCIICPUMCHTA,




[1K-6
CIOCOOHOCTh
10 IPUMEHSTh
Ha TPAaKTHKE
npodeccuona
JBHBIC
3HaHUS U
yMeHus,
MOJTyYCHHBIC
npu
OCBOCHHU
POGUITBHBIX
buznIecKux
TUCTIATLTAH

OCHOBHBIE METOJIBI U
MIPUEMBI IPOBEICHUS

VYMeeT Ha OCHOBE
3HAHUU yCTpOMCTBa

CrocobeH
IIOATOTOBUTHCSA K

¢uzngecKoro 1 IPUHLIUTIOB MPOBEICHUIO
9KCTIEpPUMEHTA, U JEeHCTBUS yueOHOTrOo
3JIEMEHTapHBIE ¢$usnueckux JKCIEPUMEHTA U
cItoco0bI 00pPabOTKH TIPHOOPOB U BEITIOJTHUTB €TI0 C
9KCTIEPUMEHTAIILHBIX JJIEMEHTOB, 3HAHUH | cOOIIONEeHIEM
JAHHBIX; MIPUEMOB METOAUKU
- YCTPOMCTBO U § MPOBEJICHUS
MPUHIMIIBL ACHCTBHS JKCIEpUMEHTA
(TToporoBbI
i ypoBeHD) ¢buzngecKkux ‘11p1/160p013 IIPOBECTH
U 3JIEMEHTOB; IKCHEPUMEHT
HauOoJiee BaXKHbIE U
¢byHaaMeHTaIbHbIC
JOCTHKCHUS
(hM3UYIeCKOi HAYKH;
CBsI3b (PU3UKH C
TEXHHUKOM,
MIPOM3BOJCTBOM,
JPYTUMH HAyKaMu
dopMmynupoBath HeIb | YMeeT Criocoben
MPaKTHIECKOH paboThl, | popmymnupoBath aHAIIM3UPOBATH
yMeer COCTABIIATH OTHET 110 LIeJIb IPAKTHYECKOR | XO0[
(npoBuHy MpoJIeIaHHON padoTe, paboThI, OKCIIEPHMEHTATID
Te1id) aHATU3UPOBATH X0 COCTaBIIATE OTHET HOU paboTHI 1
paloThI U enaTh I10 NIPOJEITaHHON JenaTh
COOTBETCTBYIOIINE pabote COOTBETCTBYIOIIL
BBIBOJIBI. 1€ BBIBOJIBI
Metonukoi u Ymeer Criocoben
METOA0JIOTHEH 10JIb30BATHCS IIPOBECTU
MIPOBEICHUSI METOANYECKUMHU IKCIIEPUMEHT
IKCTIEPUMEHTA C yKa3aHHUsIMH, BIIaJIest
BJIaJ€eT MOMOILBIO yuyeOHUKaMH U METOANKOH 1
(BBICOKHIT) | METOAMYECKUX pecypcamu METO0JIOTUEN
YKa3aHUH, JIEKLW, UHTEpPHETA IIPU IIPOBEICHHUSL
y4eOHUKOB U PECYPCOB | MOATOTOBKE K JKCIEpUMEHTA

HWHTCPHCTA.

[IPOBEICHUIO
JKCIIEPUMEHTA




[K-7
CIOCOOHOCTh
MOJIb30BAThCS
COBPEMEHHBI
MU METOJIaMH
00paboTKH,
aHaM3a u
CHHTE32
buzmveckoi
uHpOpMaIU
B U30paHHOU
obnacTu
buznIecKux
UCCIIE/IOBaHH

v

u

3HAET
(TmoporoBbI
1 ypPOBEHB)

OCHOBBI MOJICKYJISIPHO-
KUHETUYECKOW Teopuu
BEI[ECTBA U
UJICATBHOTO ra3a Kak
MpocTenied MoJaenn
BEIIEeCTBA,
CTaTUCTUYECKUU U
AUHAMUYCSCKUI
METO/IBI, TPUHITATIBI
TEPMOJAUHAMUKH, BUIBI
COCTOSIHUI
TEPMOIMHAMUYECKUX
cucreM, Ga3oBbIe
COCTOSAHUS U (a30BbIC
TIEPEXO/IBL,
COOTHOIIEHUS
MakcBesuia 1 GyHKIUU
I'u66ca-I'enpmrompa.

3HaHUEe OCHOB
MOJICKYJISIPHO-
KHUHETHUYECKOU

TCOpHHU BCUICCTBA U

HIeabHOTO Ta3a
Kak npocTenien

MOJIEJIN BEIIEeCTBA,
CTaTUCTUYECKHUU U

IUHAMHYECKUI
METOJIBI,
TIPUHIIATIBI
TEPMOTMHAMHUKH,
BUJIBI COCTOSTHHI

TCPMOIMHAMUYECCK

WX CHCTEM,
(hazoBrie
COCTOAHUA U
(hazoBbIe
IIepex0ibl,
COOTHOIICHHUSI
Makcgea u
¢dhyrakun ['u66ca-
I'enpMromnbia.

CnocoOHOCTE
chopmymupoBat
b OCHOBHEIC
IIOJIOKCHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUU
BEIISCTBA U
HICaTFHOTO Ta3a
KaK IIpOCTenIIei
MOJIEIIN
BEIIIECTBA,
CTAaTHCTHYECCKUH
U TUHAMHUYSCKUM
METOJIBI,
TPUHIIUIIBI
TEPMOIMHAMUKH,
BUJBI COCTOSIHUN
TEPMOJIUHAMUYE
CKHX CHCTEM,
(hazoBbIe
COCTOSIHUS U
(hazoBbIe
MepeXoIbl,
COOTHOIICHUS
MakcBemna u
(hyHKIUH
I'u66ca-
T'ensMmrombIIa.




[MpumensTs yYMEHHE Ha OCHOBE | CIIOCOOHOCTh
CTaTHCTUYECKUI U (buznvecknx pemunTh 3334y,
TEPMOIUHAMUYECKU T 3aKOHOB PelIaTh BOCITOJIb30BABILH
METOABI K PELLICHHIO 3aJauu; yMCHUE Cb OCHOBHBIMHU
(GhyHIaMEHTATBHBIX HCIIONh30BaTh (hU3UIeCKUMHU
3a/1a4 MOJIEKYJISIPHOM METOJIbl ¥ IPUEMBI | 3aKOHAMHU;
(U3UKHU: BEIBOJUTD MIPOBEICHUS CIOCOOHOCTD
OCHOBHOE ypaBHEHHE ¢uznveckoro POBECTH
MKT, ocHoBHOE SKCIIEpPUMEHTa U hu3mIecKuit
YpaBHEHUE COCTOSIHUSL | CLIOCOOBI 9KCIEPUMEHT H
W/IeaNbHOTO Ta3a, 00paboTKn OCYILECTBUTh
pacrpenencHue 9KCIIEPUMEHTANBHEI | 00paboTKy
Makcaenna, X IaHHBIX; YMEHHE | OKCIIEPUMEHTANb
Bonbimana, MIPUMEHSITh HBIX JIaHHBIX;
Makcgemna- JIOTHYECKHE Hay4JHO
Bonpumana, popmyy TIPHEMBI 000CHOBBIBAThH
OWHIITeHHA- MBIIUICHUSA - IIPUHUMACMBIE
CMOITyXOBCKOTO, aHaliN3 ¥ CUHTE3 METO/IBI
yMeer 3aKOHBI TIPOIIECCOB TIPH PEIIeHUN penreHus
(npoBuHy nepeHoca B ra3ax u 3a1a4; npodeccuoHalb
. JKUJIKOCTAX; PACCUUTATh | HAYYHO HBIX 33724
TIH) paboTy uaeanbHOU 000CHOBBIBATH
TETJIOBOM MaITNHEI, MIPUHUMAaEMBbIe
MOJYYUTh YPaBHEHHS METO/IbI PEeLICHNUS
BCEX M30IPOIIECCOB U poecCuOHAThHBI
MOJTUTPOTTHBIX X 33/1a4
MPOIIECCOB, HA OCHOBE
teopem Kiaysuyca
(hopMyITHpOBaTH BTOPOE
Hayano
TEPMOJIMHAMUKHU 1
3aKOH BO3pacTaHUs
SHTPOTIHH, BBIBOJUTH
¢dopmyny Bosbimana,
ypaBHeHue BaH-znep-
Baanwca mist peanmbHBIX
ra3oB, a¢ ekt Jxoys-
TomcoHa, ypaBHEHHE
Knaneiipona-
Krnaysuyca.
3HaHUSMH, YMCHUSIMH, | BIIaJICHHE CIOCOOHOCTH
HaBBIKAMU YPOBHS HaBBIKaMH BBIOOpa | IPOM3BECTH
MOJIEKYJISIPHOW (PU3UKH | ONTHMAILHOTO BEIOOD
JUTSL PELIeHUs MYTH PEIIeHNUs ONITUMATILHOTO
¢du3nyUecKux 3aj1a4 Kak | 3aj1a4 U IPUEMOB criocoba
TEOPETUYECKUX, TaK U MIPOBEICHUS peleHus 3aad,
9KCHIEPUMEHTAIBHBIX. ¢uznueckoro CIOCOOHOCTD
BIIaJieeT 9KCTIEpUMEHTA U UCTIOJIb30BaHHUS
(BBICOKWMIT) croco0oB BBIYHCIIUTEIbHBI
00paboTKu X MPOrpamMM Hpu
JKCIIEPUMEHTANBHBI | 00paboTKH
X JIJAaHHBIX C JKCIIEpUMEHTAITh
HCHOJIb30BaHUEM HBIX JIaHHBIX TIPU
BBIYUCIUTEIbHBIX | MPOBEJICHUH
MIpOrpamMM; (uznveckoro

OKCIICPUMCHTA,




MeToanyeckue peKoOMeHIalUH, ONpPeiessolHe NPoueaypbl OlleHMBAHUSA
pe3yJIbTATOB OCBOEHUS TUCIUIIMHBI

3anonHsieTcs B cOoTBETCTBUU € [looxkeHnem o poHIax OIEHOYHBIX CPEACTB
o0pa3oBaTeIbHBIX MIPOTrPaMM BBICIIIETO 00pa30BaHuUsI — MPOrpaMM OakaliaBpuara,
cnenuaiuTeTa, Maructpatrypsl JIBDOY, yTBepKIeHHBIM IPUKA30M PEKTOpa OT
12.05.2015 Ne12-13-850.

OneHo4vHbIe cpeacrea aJjas HpOMe)l(yTOqHOﬁ arTrecranmmmu

Bomnpocekl K 3K3aMeHANMOHHBIM OMJIETaM.

1. MonexkynsipHO-KMHETUYECKasi TEOPHUs BEIIECTBA. XAPAKTEPUCTUKU MOJIEKYJ
Y KOJIMYECTBA BEUIECTBA U CBSA3U MEXKIY HUMU.

2. Tlocrostuable ABoragpo u Jlommunra. TemnoBoe ABMKEHHE MOJIEKYI.
[ToTeHUMaIbHAS KpUBasi MEKMOJIEKYJIIPHOTO B3aMMOJIEHCTBUS.

3. ArperaTHble COCTOSIHUS BellecTBa M UX Npu3Haku. CTaTUCTUYECKUU U
TEPMOJIUHAMHUYECKUI METOJIbI B MOJICKYJISIPHOU (pU3HMKeE.

4. DMOUpUYECKHe Ta30Bble 3aKOHBI, paclIUpeHHe TBEpAbIX Tel. WmeanbHbIi
ra3. MoJsieKyIsipHO-KMHETHYECKAsl TEOPUS NCATBHOIO rasa.

5. JlaBneHue uaeanbHOro rasa. BrIBOJ OCHOBHOIO ypaBHEHHSI MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJI€aJIbHOTO Ta3a.

6. Temmeparypa u ee QU3NUECKHUI (CTATUCTHUECKUN) CMBICT B MOJICKYJISIPHO-
KHMHETUYECKOU Teopuu. TemiooOMeH M TepMOJIUHAMUYECKOE PaBHOBECHE,
TEPMOMETPUYECKOE  CBOMCTBO M TEpPMOMETpPUYECKass  BEIMYMHA.
TepmoauHaMuyecKkas 1IKaia TeMIepaTyp.

7. BpIBOJ ypaBHEHHUS! COCTOSIHMSI MJEAJIbHOTO T'a3a Ha OCHOBE MOJIEKYJISIPHO-
KHHETH4YecKo Teopuu. WM3ompomeccel. M3orepmudeckuii  Kod(phUIIMEHT
C)KMMAEMOCTH, TeMIlepaTypHble KOI(PPHUIIMEHTH 00BEMHOTO PACHTUPEHUS U
JTaBJICHHSI.

8. Ckopoctn Monekyn raza. M3mepeHue ckKopocTel MoJieKysl rasza (OmbIT
[lItepHa, METOT MOJIEKYJISIPHBIX MTyYKOB).

9. DneMeHThl TEOpPUM BEPOSITHOCTH: CllydallHble COOBITUS M CllydyallHbIE
BEJIMYMHBI, YacTOTa U BEPOSITHOCTb, JAUCKPETHOE U HEMNPEPHIBHOE
pacmpesesieHie  BEpOATHOCTH, IUIOTHOCTh  BEPOSATHOCTH,  yCIIOBUE
HOPMHUPOBKH, TEOPEMBbI CIIOKEHHMSI M YMHOXEHUS, CPEIHHE 3HAYCHUS
CIIy4ailHBIX BEJTUYMH, (PIyKTyaIuu.

10.Pacnpenenenne Makcgesnina. BeiBoa pyHKIMM pacnpenesieHus: MOJIEKY 10
npoekusaM ckopocteil. I'paduk dyHKUMM pacnpefeneHus MOJIEKYJ I0
MPOEKIUAM CKOPOCTEM.

11.Pacnipenenenne MaxkcBemna. BeiBon QyHKIMU pacupeneineHuss MOJIEKYJ 10
aOCOJIIOTHBIM 3HAUEHUSIM CKOpocTell. ['eomeTpuyeckoe HCTONKOBaHHE
MOJy4YeHHOU (PYHKIIHU.

12.Pacnipenenenne MakcBesuia B PUBEJACHHOM BHJIE. XapaKTEPHBIE CKOPOCTH
MOJIEKYJI B paclpeaelieHnH MakcBeia: HauBEpOSTHEWIas CKOPOCTH,



CpPEIHSAsI W CpEeOHsAsA KBaJpaTHUYHAs CKOPOCTH, CPEIHSAS CKOPOCTh IIO
NPOEKIMHU, CpelHee 3HAuYe€HHWE MOAYJS MPOEKIUU CKOPOCTH, CPEIHSs
OTHOCHUTEJIbHAs! CKOPOCTh. CBSA3b MEXY XapaKTEPHBIMU CKOPOCTSIMH.

13.3axon Ilackans u BwIBOJ Oapomerpuyeckoit dopmynsl. Pacnpenenenue
Bbonbsimana u 3akon bonbiiMana (BbIBO).

14.Pacnipenenenne MakcBenia M0 KHHETHYECKUM HHeprusiM. CBsi3b MEXIy
pacnpenenenusmu MakcBesuia U bonbimana. Pacnpenenenune Makcsenia-
bonbimana. Pacnpenenenue bonbliMana i1 JUCKPETHOTO — CHEKTPA
3HAYEHUH DHEPTHH.

15.bpoyHoBCcKOe  ABWkeHME. Pacuer cpegHero  KBajgpara — CMELICHUS
OpOyHOBCKO yacTHIbI (BBIBO PopMyIbl CMOTYXOBCKOTO-DHWHIITEHHA).

16.O1eMeHTbl  MOJEKYJSIPHO-KMHETUYECKOW  TEOPHH  HEPaBHOBECHBIX
IPOLIECCOB: PABHOBECHOE M HEPABHOBECHOE COCTOSIHMS, IPOLIECCHI
penakcalnry 1 IpoLecchl NEPEHoca.

17.3¢dextuBHblil quamerp U 3¢G(HEKTUBHOE CEUEHHE MOJIEKYJT rasza. BwiBoj
cpenHeil JMHBI CBOOOJHOTO ImpoOera M paclpeneieHue CBOOOIHBIX
poOEroB YacTHIL.

18.TloTeHmanbHas  KpuBask  MEXKMOJEKYJISPHOTO  B3aUMOJEHCTBUS U
3aBUCUMOCTh 3()(PEKTUBHOrO AMAaMeTpa U CpelHed UIMHBI CBOOOJHOTO
npoOera MoJIEKyJ OT TEMIIEpaTyphl U JJABJICHUS JUIsl Ta30B U KUIKOCTEH.

19.06mmas Teopwust mporeccoB mepeHoca B razax. JAuddysus u camoauddysus.
Koadduument auddy3un u ero 3aBUCUMOCTh OT TEMIIEPaTyphl U JaBICHUS.

20.00mast Teopusl MPOIIECCOB MEpPEeHOCa B razax. Bs3KOCTh WM BHYTPCHHEE
Tpenue. KoaduimeHnt BsI3KOCTH M €ro 3aBUCUMOCTb OT TEMIIEpaTyphl U
JABJICHUS.

21.00mas Teopus TMPOIIECCOB TMepeHoca B Traszax. |erIonpoBOJAHOCTD.
KoadpdunueHT TennonpoBOAHOCTH U €ro 3aBUCHUMOCTb OT TEMIIEPATyphbl U
JTABIICHUS.

22.HyneBoe Hauaio TEpMOAMHAMUKH. TepMOJMHAMHYECKHE IPOLECCHI:
PAaBHOBECHbIE WM KBAa3UCTaTUYECKHE, OOpaTUMble U HEoOpaTHUMBbIE,
KPYTOBBIE WJIA IUKIUYECKHE.

23.11epBoe Havasio TepMoAMHAMUKHA. BHYTpeHHSsIs1 sHEeprus, paboTa U TEeIJioTa.
[TpuHIMTT 5KBUBAJICHTHOCTHU TEIUIOTHI U PAOOTHI.

24. TerI0eMKOCTh Tela, yJelabHass U MOJSPHAsl TEIUIOEMKOCTU. TerIoeMKOCTh
ra3a rpu NOCTOSSHHOM 00beMe M TIOCTOSIHHOM JaBJI€HUU. DHTanbnus. Yucio
cTerneHeit cBo0o1bl. BeiBo ypaBHenus Pobepra-Maiiepa.

25.AnuabatHbeii  mpouecc. BoiBog ypaBHenust Ilyaccona. Paborta mnpu
aauabaTHOM TIpoIiecce.

26.ITonuTponHslil nporiecc. BeiBo ypaBHEHUS OJUTPOIIBI U €70 aHAJIH3.

27.Knaccuueckasi Teopus TEIJIOEMKOCTH Ta30B M TBEPABIX TeENI. 3aKOH
Hronmonra-IItu. HemocraTky KiacCuuecKoOr TEOPUU TEINIOEMKOCTH.

28.05eMeHThl KBAaHTOBOW TEOPHHM TEIUIOEMKOCTH TBEPAbIX Tei. Teopus u
dopmyna Dunmreitna. Teopus u 3akoH JleGas. Temmneparypa [lebGas u ee
(bu3UYecKuil CMBICT.



29.BTopoe Hauano tepmomuHaMuku. OOpaTUMbie U HEOOpPATUMBIE MPOIIECCHI.
DopMyJIUPOBKH BTOPOTO Hayana TepmoauHamuku Knaysuyca, KenbBuHa u
ITnmanka. KIIJI TerioBoit ¥ XOJOAWIbHONM MaIlIMHBI.

30.necanpubiit  oOpaTuMblii  (KBasucTaTudeckuii) mnporecc. I{ukn Kapno.
BriBon pa6oTts! u KIIJ riukina Kapho.

31.Teopema Kiay3uyca o0 TpUBEIEHHON TEIJIOTE. OHTPONUS U €€
TEPMOJIMHAMHYECKHUI CMBICI B UCAIbHOM 00paTHMOM ITpoliecce.

32.MaTtemaTHuecKkoe OMUCaHHE KBAa3UCTATHYECKHX H3OMPOIIECCOB HAa OCHOBE
BTOPOTO Hayaja TEPMOAMHAMUKH. |-S JrarpaMMel.

33.CTaTUCTUYECKUH CMBICI BTOPOTO Hadaja TEPMOJWHAMUKH. BbiBOX
dbopmynsl bombrmana gy 3HTponmuu. 3aKOH BO3pACTaHUS SHTPOIHH
Knay3uyca. DuTpomnus HeOOpaTUMBIX IPOIECCOB.

34.PeanbHble ra3pl. YpaBHeHHEe BaH-nep-Baansca. Pacuer momnpaBok Ha o0beM
U JJaBJICHUE peasibHOTO raza. Gu3ndyeckuil CMbICT MOCTOSIHHBIX B YPaBHEHUH
Ban-nep-Baanbca.

35.Teopetnueckre U30TEPMBbI peasibHOTO ra3a Ban-nep-Baansca. Kputnueckoe
COCTOSIHUE BEIECTBA M KPUTHUYECKHUE TMapaMeTpbl COCTOSHHS BEIIECTBA.
OmnanecreHIus. 3aKOH COOTBETCTBEHHBIX COCTOSIHHIM.

36.2dbdexr JIxoyns-TomcoHa. BHyTpeHHssT 5SHEprusi peajbHOrO rasa.
Tepmonunamuka 3¢ dexra Jxoyns-Tomcona. Pacuer nuddepennnansuoro
apdexra xoynsa-Tomcona. UnTerpanbubiii 3¢ dext Jxoynsa-Tomcona.

37.51BneHne KPWBU3HBI MOBEPXHOCTH XUAKOCTH. [loBepXHOCTHAs SHEpPrus u
MOBEPXHOCTHOE HATsDKCHHE. JlaBieHue 0T M30THYTON TTOBEPXHOCTBIO.

38.CmaumnBanue u HecMaunBanue. Kamumspasle sBienus. @opmysia Jlamaca.

39.0a30BeIe paBHOBecHSI U (a30BbIE MEPEXObl. 3aBUCUMOCTh TEMIIEpaTyphI
dazoBoro mepexona otr aAaBieHus. YpaBHenue Knanelpona-Kiaysuyca.
Juarpammbl (ha30BbIX COCTOSIHUN. TpoliHas TovKa.

40.Xapakrepuctuueckue ¢ynknun. CooTHomeHuss MakcBenia. YpaBHEHUS
I'n66ca-I'enpmrosbia. [lepsoe u BTopoe TdS.

Oobpa3zen 3x3aMeHALIMOHHOT0 OUJIeTa

MHHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHMS POCCUICKOM OEJEPALIIN
DdenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelibHOE yUPEKACHUES
BBICILIETO PO eccHOoHAILHOTO 00pa3oBaHusl

«/la1bHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET
[IIkonaecTecTBEHHBIX HAYK
OOIT 03.03.02-®usuka
Hucnnumaa _MonekynspHas Gu3nka
®opma o0ydeHHs OYHas
Cemectp 2 2015 -2016_ yueGHoro rona

Peanmsytomas xadenpa O6uield puznkn
JK3aMeHAlMOHHBIN Outer Ne 1

1. MonekynsipHO-KUHETUYECKass TEOpUsl  BEIIeCTBA.  XapaKTEPUCTUKHU
MOJIEKYJI M KOJIMYECTBA BEIIECTBA U CBA3U MEXAY HUMM.



2. OO61mas Teopus MPOIECCOB MEPEHOca B ra3ax. TemnaonpoBOIHOCTb.
KoadduimenT TennonpoBoJHOCTH U €0 3aBUCUMOCTb OT TEMIIEPATypPhl

H O1aBJICHUS.
3aBenyromnuii kadeapoi Kopouennes B.B.

Kpurepuu BbicTaB/IeHNsI OLEHKH HA IK3aMeHe M0 TUCHHUILTHHE
«MouekyasipHas puznKa»

Banabi Ouenka 3K3amMmeHa TpeodoBanusi K chopMUPOBAHHBIM
KOMIIeTeHIUSIM
86-100 «OMIUUHON O1eHKa «OTJIMYHOY BBICTABIISAETCS CTYIEHTY,

€CITH OH ITYOOKO U IIPOYHO YCBOHMII OCHOBHOE
CoJIepKaHue TUCIUTIINHBI, BIAJEET TEXHUKOM
BBIBOZIA u3nueckux Gopmyi, obaagaet
YCTOWYMBBIMU HABBIKAMU PEIICHUS (PUINISCKUX
3aja4, yMeeT IPUMEHSTh €CTECTBEHHOHAYYHBIC
3aKOHBI JIJISl pelieHwsI MPo(ecCHOHAIBHBIX 3a/1a4.

75-85 «xopouio» O1neHKa «XOpOII0» BBICTABIISIETCS CTYJICHTY,
€CJIM OH TBEPO 3HAET MaTepUal, BIaJICeT
KYJbTYpPOH YCTHON M MUCHMEHHOW PEYH, UMEET
HE3HAYUTEIHLHBIC 3aMEUaHUS 110 CYIIECTBY
U3JI0KEHUS MaTepraa Wik PEIICHHUIO 3a1a4
(HEeTOHBIN BBIBOJ (POPMYJIIBI MJTH 3aMEYaHUs 10
PEIICHUIO 3a/1a4).

61-74 «Y00871eMBOPUMENLHOY OreHKa «yI0BJIETBOPUTEIHHOY BBICTABIISETCS
CTYJICHTY, €CIT OH 00JIa/IaeT 3HAHUSMU OCHOBHOTO
Marepuaia, HO IPHU ATOM HE BJIaJeeT TeXHUKOU
BBIBOJIA (pM3HYECKHUX (POpMYII, HE 00nazaer
YCTOWYMBBIMU HABBIKAMU PEIICHUS (PU3UIECKUX
3ajau.

Menee 61 | «neyoosremeopumenvHoy OneHka «Hey/10BIETBOPUTEIILHO
BBICTABJISIETCS CTY/IEHTY, KOTOPBIH HE OCBOMII
komretenipo (OI1K-1): He 3HaeT 3HAYUTEILHON
YacTH NMPOrpaMMHOI0 MaTepHaia mno Gpusmke,
JIOITYCKAET CYIIECTBEHHBIE OMIMOKH TPU PEIICHUH
3ajiay, He o0J1aJjaeT HaBbIKaMU MIPUMEHSTh
€CTECTBEHHOHAYYHbIEC 3aKOHBI JIsI PELICHUS
npodecCHOHATIBHBIX 33j1au.

OueHoYHbIE CPeACTBA TEKYILEH aTTecTalun

TectupoBanme Ne2
Tema «Pacnpenenennst MakcBesia u boasnmana. Oouiasi Teopusi NpoueccoB
1epeHoca

Vkazanue: maxcumanvroe uucio 06annos 3a Kajicowli eapuanm mecmos 35
oannos; yucao bannos na zayem = 30.
Bapuanr 1
Teopernueckuii BOIpoc:



Pacnpenenenne MaxkcBemna. BpiBon (GyHKIIMM pacnpeneNneHus MOJIEKYNI 10
aOCOJIIOTHBIM 3HAauUeHUAM ckopocTel. ['paduk GyHKIMM pacripefesieHus MOJEKyl
10 a0COJIFOTHBIM 3HAYCHUSIM CKOpOCTEH 1 ero aHau3. (20 0ajoB)

TecToBBIE BOIIPOCHI:

1. C nmomompl pachpenencHue MakcBeuia  pacCUMTalTe  CPETHIOIO
OTHOCHTEIFHYIO CKOPOCTh TEIUIOBOTO JABM)KCHHS MOJICKYN HCATbHOTO ra3a
Y CPaBHUTE €€ CO CPEIHEH CKOPOCTHIO. (5 6anoB)

2. Yto B MOJIEKYJISIpHOM (pU3MKE HA3BIBACTCSA CTOJIKHOBEHHEM Mouiekyn? Jlaiite
ompeneneHue 3PGHEKTUBHOMY auaMeTpy U 3(PPEKTUBHOMY CEUEHHUIO
MoJIeKyI. (5 6anoB)

3. Ha yem ocHOBaH BBIBOJI 00IIETO YpaBHEHHUS mporieccoB nepenoca? (5
0aoB)

4. Kaxue nporieccbl B MOJIEKYJIAPHON (DU3HKE HA3BIBAIOTCS
penakcaiMoHHBIMU? Bpems penakcanuu 1 ero onpenenexue. (56anos)

5. Chopmynupyiite dpusndeckuit cMbici 3akoHa bonbimana. (5 6anoB)

Bapuanr 2
Teopernueckuil BOIIpocC:
bapomerpuueckas ¢opmyna (BeiBoa). Pacmpenenenuve bonbliMana u  3aKkoH
bonsumana. Pacnipenenenue Maxkcpemia-bonbiimana. (20 6anoB)

TecToBbIE BOIIPOCHI:

1. C nomomplo pacnpeaeneHus MakcBela pacCuMTalTe  CPEIHIO0
KBaJIpaTHUHYIO CKOPOCTH TETJIOBOTO IBHKEHHS MOJIEKYJI MICAIBHOTO Ta3a.
(5 GanoB)

2. UTo B MOJIEKYJSIpHOM (PU3UKE HA3BIBAIOT OPOYHOBCKUM JBUYKEHHUEM.
Chopmynupyiite  ¢usznueckuit  cmbicn  Gopmyiasl  CMOIYyXOBCKOTO-
DiHinTeiHa. (5 0a10B)

3. Ilepeuncnure BUABI TPOLIECCOB TMEPEHOCA, 3AMUIINTE WX YypPaBHEHHUS U
YKaXUTE TPUYUHBI UX BOSHUKHOBEHHUS. (5 0aoB)

4. Tlonmyunute pacmpeneneHue CBOOOAHBIX  MpoOeroB  moisekyid.  Uto
yCTaHaBJIMBaET 3To pacnpeneneHue? (5 6anos)

5. UeM pa3nuuaroTcss MEXaHU3MBI CTOJKHOBEHUI MOJEKYJ HIeaJbHOTO ra3a H
peanbHOro raza? OnpeaenuTe MOHSATUE CTOJIKHOBEHHS. (5 6aioB)

Bapuanr 3
Teopernueckuil BOIIpocC:
bpoyHoBckoe aBmxkeHue. Pacuer cpenHero kBaapaTa CMEIEHHUS OpOYyHOBCKOM
qacTHUIlsI (BBIBOA (hopMyIibl CMOTyX0OBCKOTo-OiHIITEHHA). (20 6a10B)

TecToBbIE BOIIPOCHI:
1. C nomomipto pacnpeneneHuss MakcBesia pacCuuTaiTe CPeHIOI CKOPOCTh
TEIJIOBOTO JIBFXKEHHSI MOJIEKYIT MJI€aTbHOTO Ta3a. (5 6aioB)



2. Kax 3aBucuT cpemHsas [iuHa CBOOOZHOTO mMpoOera MOJIEKYJbl OT
TeMIepaTyphl A1 ra30B U xuaKocTei? OTBeT 000CHOBaTh. (5 0aoB)

3. Kakue siBineHus HOCAT o0Ilee Ha3BaHWE — «sBIIEHUs TepeHoca»? [louemy
OHM UMEIOT o0111ee Ha3BaHue? (5 6ajoB)

4. 3anummTte pacnpeneneHue bonbplMaHa W ompeaenuTe ero (GpU3UIECKHii
cMBICI. (5 6ayioB)

5. Hapucyiite rpaduk 3aBUCUMOCTH (QYHKIIUH PACIPEICICHHUS MOJEKYJ IO
aOCOJIIOTHBIM CKOPOCTSIM OT CKOPOCTH. UTO SBIIAETCS OCOOCHHOCTBHIO ITOTO
rpaduka? Uto cumtaetr GyHKIHS paclpeeeHUs] MOJICKYI 0 aOCOTIOTHBIM
ckopoctsam? (5 6aoB)

Bapuanr 4
TeopeTnuecknii BOIpoc:
OddexTuBHbIN AuaMeTp U 3P(PEKTUBHOE cEUEeHUE MOJIEKYJ raza. BeiBox cpenqHeit
JUIMHBI CBOOOJHOTO mpoOera MOJIEKYJ Ta3a M paclpelneieHus CBOOOJIHBIX
npoOeroB MoJekyn rasa. (20 6anos)

TecToBbIE BOIIPOCHI:

1. C nmomoupio pacnpeneneHus MakcBeia pacCUUTalTe CpeHIO CKOPOCTh
0 MTPOEKIMH TEIVIOBOTO JBMKEHUSI MOJIEKYJI HJEaIbHOTO Ta3a. (5 0anoB)

2. Kak »5SKCHepMMEHTaIbHO M3MEPSIOTCS CKOPOCTH TEIJIOBOTO JBUKCHHS
monekyn raza? (Ompert IllTepHa wiam MeTON MOJEKYISPHBIX My4koB). (5
0aoB)

3. BeBenure Oapomerpuueckyro Gopmylry U omnpeaenure e¢ (HU3NISCKUN
CMBICIL. (5 6anoB)

4. Tlpm KakuxX YCJIOBHAX BO3HHMKAIOT MPOLECCHl PETaKCallid W MPOIECCHI
nepeHoca B razax u KuakocTsx? (5 6amoB)

5. 3anummTe pacrnpenenenue bonpliMaHa ISl AMCKPETHOTO psia 3HAYCHUUN
HHEPTUU YaCTHI] M OTNIPeIeNuTe ero Gusndeckuit cMoici. (5 6aoB)

Bapuanr 5
Teopernueckuil BOIpocC:
[ToreHuunanbHast KpuBask MEXKMOJIEKYISIPHOTO B3aUMOAECHUCTBUS U 3aBHUCHUMOCTH
s dextrBHOTO AUaMeTpa, d3PHEKTUBHOTO CEUCHUSI U CPEIHEH UTMHBI CBOOOHOTO
npoOera MOJISKYJI OT TeMIIePaTyphl U IABJICHHS IS Ta30B U xuakoctei. (20)

TecToBbIE BOIIPOCHL;

1. C nmomomrpto pacmpeaeneHuss MakcBesuia pacCUMTalTe CpellHee 3HAUYCHHUE
MOJIyJIsl TTPOEKIIMA CKOPOCTH TEIJIOBOTO JBUXKEHHUS MOJIEKYJ HACATBbHOIO
raza. (5 6anoB)

2. JlaniTe OIpEeLIeIICHUS TEPMOAMHAMUYECKOMY PaBHOBECHOMY u
HEPABHOBECHOMY COCTOSIHUSIM CUCTEMBI. (5 6aioB)

3. U3o6pasure rpaduyeckm pacnpeacneHuss MakcBemia 10 aOCONIOTHBIM
CKOpOCTSIM sl AByX Ttemmepatyp 1,#7, U OOBACHUTE NOJyYEHHBIN

pesyabTar. (5 6ajioB)



4. Yro HazpiBaeTCa OpOYHOBCKUM JBHXKeHHEM? (5 0anoB)
5. Uem oTaMyaroTCsl MEXaHU3MbI MepeHoca (PU3MUECKO BETUYMHBI B Ta3ax M
XKUaKocTsax? (5 6anoB)

Bapuanr 6
TeopeTnueckuit BOIpoc:
TepMoaAMHAMHUYECKOE HEPABHOBECHOE COCTOSIHUE CHUCTEMBI: PEJIAKCALIMOHHbBIC
MpOIECChl U sBJCHUS mepeHoca. OOias Teopusi MpoOILECCOB MEPEHOca B ra3ax.
BriBog oOmiero ypaBHEHHs IIpollecca IepeHoca Ha OCHOBE MOJEKYISIPHO-
KuHeTu4yeckoi Teopuu. (20 6anon)

TecToBbIE BOIPOCHI:

1. C nomoipbto pacnpeaesneHus: MakcBesia paccurTaiiTe HauBEPOSATHEUITYIO
CKOPOCTb TEIJIOBOTO JIBMKEHUSI MOJIEKYJT UJI€aJIbHOTO Ta3a. (5 6ayioB)

2. Uro ycranaBiauBaeT pacnpeenenne Makcsemia-bonbimana? (5 6anoB)

3. Kak 3aBucut 3¢dekTuBHBIN quaMeTp U 3)PEKTUBHOE CEYEHUE MOJIEKYJ OT
TEeMIIepaTyphl IJIsl Ta30B U KuaKocTei? (5 0anon)

4, Nzobpasute rpaduyuecku pacrpeaeneHne MakcBemia 10 aOCOIIOTHBIM
CKOPOCTSAM, YKQKUTE XapaKTePHbIE CKOPOCTH U UX COOTHOIIEHUS. (5 0aoB)

5. 3anummTe OapoMeTpuueckyro (Gopmyiny U omnpenenutre ee (HU3nYecKuin
CMBICI. (5 6ayioB)

Il. MakcuMaibHOEe KOJHYECTBO 0AJIJIOB 3a pellleHHe WHINMBHIYAJIbLHOM
3aga4u — 20. 3auTeHO cTAaBUTCS NMPH KoJnyecTBe 0a/LioB = 10, He 3aUTeHO —
npu kojuvectse 6aioB < 10.

I1l. MakcumajibHOe KOJUYeCTBO 0AJIOB 32 KOHTPOJIbHYIO padoTy mo
Teopun — 20. 3a4TeHO CTABUTCS NMPHU KoJauvecTBe 0annoB = 10, He 3auTeHO —
npu kojunyectse 6aioB < 10.

V. MakcuMaibHOEe KOJMYECTBO 0AJJIOB 32 KOHTPOJbLHYI0 padoTy mo
pemenuto 3aaa4 (2 3apaun) — 20. 3a4TeHO CTABUTCA NMPH KOJHYECTBe 0aJJI0OB
= 15, He 3auTeHO — NPHU KoJanvYecTBe daLIoB < 15.

V. JlonosaHnTe/IbHbIE BONPOCHI M 3324 /ISl CAMOCTOSITEIbHOI padoThI
NpH NMOArOTOBKE K 3K3aMeHy (O0TBeT Ha KAaM/Ablil BONPOC OLIEHUBAETCS IO
NATHOAJUILHOM 1IKaJIe):

e BriBenure GopMyiny cBsizu MeXAy KOdPPUITUEHTOM THHEHHOTO o U
00BEMHOTO  PaCHIUPEHHS OAHOPOTHOTO U U30TPOITHOTO Tea.

e Breaure Gopmyny A 3aBUCUMOCTU TUIOTHOCTH o OJHOPOJIHOTO U
U30TPOIHOIO Teja OT €ro TEMIEPATYPHI.

e BriBenure popmyny mayis paboThl UACaNIbHOIO raza B aanadbaTuyeckoM
npoiiecce.

e BriBeanTe ypaBHEHHE TIOJUTPOITHOTO MPOIIecca MIeaaIbHOro rasa.



e BriBenure dopmyny nns paboOThl HIEaTBLHOTO Ta3a B MOJUTPOITHOM
MIPOIIECCE.

e BriBenure ¢hopmyiy 3aBUCUMOCTH TOKa3zaTelsa aauadarbl y OT 4Yucia
aTOMOB N B MHOI'OATOMHOW MOJIEKYJIE B PAMKax KJIACCHYECKOU TEOpUU
TEIUIOEMKOCTH.

e (OOBsiCHUTE, TMOYEMY MOJISIpHAs TEIJIOEMKOCTh TP MOCTOSTHHOM
oObeMe raza SO, OoJibllie, YeM y HEKOTOPBIX JAPYTMX MHOTOATOMHBIX
ra3oB, Takux kak CO,, H,0, CH,?

e OOBsicHUTE, MNOYEMY 3HAYEHUE MOJSPHOU TEIJIOEMKOCTH C, JJIA
JIBYXaTOMHBIX U MHOTOATOMHBIX Ta30B YBEJIWYMBACTCS C POCCOM HX
MOJIEKYJIIPHOTO Beca?

e BBIUNCINTE U CPABHUTE KMHETHYECKYIO DHEPIUIO MOCTYMATEIbHOTO U
BpaIllaTEIbHOTO JIBUKEHUS MOJIEKYJbl O, MPU HOPMAJbHBIX YCIOBHSIX
(cpenHee paccrosiHEEe Mexay atomMamu | =1*10""°u, yrioBasi CKOPOCTh
BpalleHus o, =2,0*10% paolc).

e BriBenure dhopmyny s korhdUIIMEHTA MOJE3HOTO JACUCTBUS ITUKIIA
Orro.

e Jlokaxure, 9TO TEIIOEMKOCTH TEI ¢, (T) U C,(T) CTPEMATCA K HYJIIO
IIPU CTPEMJICHUH TEMIIEPATypbl K aOCOIIOTHOMY HYII0 T —0.

e BriBenutre Qopmyny miis BHYTPEHHEH HHEPrUd TOHKOW MBUIBHOM
IIJIEHKH.

e Haiitu mocrosinabie ypaBHeHus Ban-nep-Baanbca a, u b, s asora,

eciu T, =149,9°C, P, =33,55amu.

e [Ipunumas  mocrosHHyro a, Ban-gep-Baanbca  gaa  BOAbI
paBHO 5,45*10° ammem® | monw® , HAMAUTE BHYTPECHHEE JABJICHHE BOJIBI.

e BriBenutre (opmyny sl MOCTOSHHBIX A W a JUHEHHOW (QyHKIIUU
IUIOTHOCTH BEPOSATHOCTH ¢(V,).

e BriBenure ¢opmyiny i HaumboJiee BEPOATHOM v cpenHen

eep 2

apudmernyeckoil (v) M cpemHeidl KBaJpaTUYHOH CKOPOCTH a/<v2>

pacrmpenenenus MakcBeiia 1o aOCOJTIOTHOMY 3HAYEHUIO CKOPOCTH
MOJIEKY.
Memoouueckue ykazanusi:
XapaxkrepucTH4ecKHe CKOPOCTH TENJIOBOI0 IBHKEHUS MOJIEKYJT
H1eajbHOIo ra3za

Nurerpanamu I[lyaccoHa Ha3pIBarOTCSA UHTETPAJIBI BUAA

0

Je—ax2x2n+1dx
0



% 2
je—ax X2ndX

I[JBI BBIUMCJICHUS 000HUX THUIIOB HHTCTPAJIOB HGO6XOI[I/IMO 3HATh TAOJMYHBIC
SHAYCHUA IJIA CIACAYIOINUX ABYX MHTCTPAJIOB!

I1=‘[e‘”‘xzxdx:ije‘tdt:i
) 2004, 2a
0 :J‘e_axzdle z,
5 2\ a

Jlns mro6oro N=1,2,3... uaTterpainsl [lyaccona uMeroT BUI

¢ 2 n!
| — e—ax X2n+1dx —
2n+1 J 2an+1
:Je_axzxznd SRk n+(12n 1) er-wl :
2 a

Pacnipenenenrie MoJeKysl HUCalbHOTO ra3za 1Mo aOCOJIIOTHBIM 3HAYCHUSM
CKOpPOCTEH MpH JaHHBIX M,-Macce MOJIEKYJIbl U [-TeMIiepaType rasa

3 mv?

f(v)=4n(_b OT)zvezw.

Pacnipenenenne MoOJIEKyJl HMICAIBHOTO Ta3a MO 3HAYEHHUSIM MPOCKIUN
CKOPOCTEU

moVi2

f(v,)= (2 kT) e X prei=x,y,z.
Vs

1. Ompenenenve CpemHEero 3HAYECHHS aOCONIOTHOM CKOPOCTH TEIJIOBOTO
JBUKEHUS MOJICKYJT

3 3
— o m0V2 el -2
<v>:47z( My )Zje_mv3dV:47§( My )2 12 = 4 ( )21( j — &
272KT \2kT) 20° Jz\2kT) 2\ 2kT m,
T

2. OmpeneneHne cpenHeld KBaapaTUUYHON CKOPOCTH TEIUIOBOTO JBUKEHUS
MOJIEKYJ

2 3 5
o) >:4ﬂ( m, J Te—“}k;v4dvz 4 ( m, jz N :( m, J §( m, j :_%T
27KT ) 4 Jr \ 2kT 23(12 2kT ) 2\ 2kT m,

2KT
OYEeBHIHO, 4TO V< V> > = [—
mO

3. Ompenenenrie CpeaHEro 3HAYCHUS MPOCKIMU CKOPOCTH  TEIJIOBOTO
JIBHOKEHUS

N

N w




N

1
0 mov2 510 mov2 o myv?
<vi>:( T j Je 2T v.dv, —( T )2 Je 2T v.dv, +Ie ATvdy, » =
27KT 27KT

—0

1
= mo ? _i+i =0.
27KT 200 2a

4, OHpe,ZIeJ'IeHI/IC CpCaAHCro M™MOAyJA IIPOCKIHHH CKOPOCTH TCILIOBOI'O
JABHKCHH

1 1 1
0 mov - = -1
<‘vi\>:( Mo j 2Je 2Ty dy, = ( T jzz 1. 1 (mo )2( moj = E
27KT 27kT ) 2a [z \2kT ) \ 2kT m,

OYEBHIHO, YTO <V>=2<|Vi|>.
5. OmpeneneHHe CpeJHEr0 KBaJpaTa IIPOEKIMH CKOPOCTH  TEILIOBOTO

JABUKCHUA MOJICKYJI
2w m 1 1 3

<V >= il 22je AT 2y, = M "5 \/;3:1 My 12( M, )2 _KT

27kT 27KT 92 2 2\ 2kT 2KT m,

,
OYEBHJIHO, 4TO <V’ >=3 <V’ >,

6. OmpeneneHue cpenHEd OTHOCHUTEIBHOM CKOPOCTH TEIUIOBOIO JIBUYKCHUS
MOJEKyJN. JBHJKEHHE IBYX OJHOATOMHBIX MOJEKYJ] C MaccamMd M, u m,
SKBUBAJICHTHO JABWXECHUIO OJHOM MOJEKYJbl C IPUBEJEHHOW Maccoi

__mm,
m, +m,
Torna QyHkuua pacmopeneneHus MOJEKYJN HAEaIbHOTO rasa II0

OTHOCHUTCIIBHBIM CKOPOCTAM UMCCT BU
3

m
. Ecmm m =m,=m,, To npuBeneHHas mMacca paBHa M :70.

m E mOvaH
f(v,)=4r| —2=| e * v’  u, COOTBETCTBEHHO,
A7KT

3 2
<v0mH>=47r£ T jje 4kDTv dv, =2 E=\/§<v>
ArKT zrm,

e Uem oOycnaBiaMBaeTcs CyIIECTBOBAaHHE MaKCUMyMa Ha KpUBOH
pacnpenenenus Makcpemia F(v) ?
e Kakumu  ocoOeHHOCTSIMU  pacmpeieieHuss  Makcsena F(v)

oOyciaBimuBaeTcsi TOT (DAKT, 4TO CpeaHss apudMeTUdecKas CKOPOCTh
(v) Momexyn Oomnblle, 4eM HaMBEPOATHEHIIas, HO MEHbIIE, YEM

CpeaHss KBajgpaTUiHas?
e B 3zakpsiToM cocyne oObemMa V, B OTCYTCTBUU CHJIOBBIX TOJIEH

HaxoauTcsi N, MOJICKYJI HaealbHOro ra3a. OnpenenuTe cpeIHee Yhciao
Mosekya (N), HaxoJAIMXcs B syeiike o0beMa V , ABJIAIOmEeNHcs Mo

4acThlo 00bema V.



e Bpruucaure INOCTOSAHHYIO N, pPacHpCaCICHUA BOJIBI_IMaHa rasa,

HaXOJAMIEMCS B TEIUIOM30JUPOBAHHOM COCYJZI€ BBICOTHI H, KOTOpBIH
MIOJIBEIICH B BEPTUKAIBHOM TIOJIO)KCHUH B OJTHOPOIHOM TIOJIE TSKECTH.
TeMmneparypa ra3a B cocyJie Be3/ie OJJMHAaKOBa U paBHa | .

e VTBEpXKOAIOT CIEIYyIOIIee: MOCKOJIbKY MOJIEKYJIbl BO3/yXa B 3€MHOMN
aTMoc(epe ABUKYTCS BBEPX C YMEHBIIAIOIIMMUCS CKOPOCTAMH, a
JBIDKYIIMECS] BHU3 YBEIMYHUBAIOT CBOU CKOPOCTH MO ACHCTBUEM CHIIBI
TSDKECTH, TOT/IAa CPEIHHME CKOPOCTH MOJIEKYJl HaBepXy, a CHUMH U
TeMIlepaTypa BO3ayxa JOJKHBI ObITh MEHbIIE, yeM BHU3Y! OObsIcHUTE,
MOoYeMY ITOT MapaJoKCAIbHBIA BHIBOJ MPOTUBOPEUUT TEPMOIMHAMHUKE.

e Temaon30JUpOBaHHBIA COCY]l C WIACATHHBIM Ta30M IMOJBEIICH Ha HUTH
B MoJie TsoKecTu. M3-3a eHCTBYS CUJIBI TSDKECTH TUIOTHOCTH Ta3a y JHA
cocyna Oomblie, 4eM HaBepxy. HUTh mepexuraroT, u cocya CBOOOIHO
nagaet. CumTas, 4TO BO BpeMs MAJCHUS Ta3 yCIEBaeT INPUUTH B
COCTOSIHUE PaBHOBECHS, OTIPENICTUTE, KaK U3MEHUTCS TeMIIepaTypa rasa
py najieHuu (YBEIUUUTCS, YMEHBITUTCS WM OCTAHETCS IPEXKHEH )

e Haiitu BeIpakeHue JJIsl MOJTHOTO YKCJIa CTOJTKHOBEHHUM MOJIEKYJI ra3a B
eAMHUYHOM 00bEME B €IMHUILY BPEMEHHU.

V1. Bonipocsl Kk j1aGopaTopHbIM padoTam
MouiekyisipHasi GU3UKA U TEPMOTUHAMUKA
2.1 N3yyeHue TeMIepaTypHOW 3aBHCHMOCTH BSI3KOCTH TNPH MNOMOIINH
BHCKO3MMETPA ¢ NAJA0IIUM HIAPUKOM
1. SBnenue Ba3kocTu. I[IpyymHa BO3HUKHOBEHUS BSI3KOCTH B KUJIKOCTH?
MexaHu3M BSI3KOCTH B JKHAKOCTH. YeM OTIMYAeTCS MEXaHHU3M BSI3KOCTH B
JKMJIKOCTH OT MEXaHHM3Ma BI3KOCTH B ra3zax?

2. BriBoj o01iiero ypaBHeHus nepeHoca. 3akoH HpioToHa 11 )KUIKOCTH (Ta3a)
(BeIBOMT). DU3MYEeCKUi CMBICT KOIPPUITMEHTA BA3KOCTH.
3. ®opmyna Openkenst (BbiBoa). Kak k0dpGUIMEHT BA3KOCTH 3aBUCUT OT

temneparypbl?  CpaBHUTE  TOJYYEHHBIH  pe3yJbTaT C  TeMIEepaTypHOU
3aBUCUMOCTBIO BSI3KOCTBIO Iasa.

4, 3akon Crokca (BbiBoa). Kak mnHampaBiena cwia Crokca? I'paHulibt
IPUMEHUMOCTH 3aKkoHa CTOKca.
S. DHeprus akTUBU3alUU. 3aBUCUMOCTh KO3 (UIIMEHTa BA3KOCTH OT SHEPTrUu

akTUBalMU. YTO MPOU3BOMAET C BA3KOCTHIO KUJKOCTU MPU YMEHBIIEHUHU WU TIPU
YBEJIIMYCHNUH YHEPTUU aKTUBAILAN?

6. [ToHsaTHE MOTEHIMAIBHOM SIMBI M TOTEHIIMAILHOTO Oaphepa sl MOJIEKYJ
KUJKOCTU. YCIIOBHE TIPEOJOJICHUS] MOJEKYJIOW TMOTCHIIMAIBHOTO Oapbepa u
BBIX0JIa €€ U3 MOTCHIUAJILHOMN SIMBI.

1. UeMm peanbHas KUIKOCTh OTJWYAETCS OT HuaeanbHOM >kuakoctu? Ilpu
JBUKECHUM B KAKOW JKMAKOCTH — PEAJbHOM WM HJCATBHOW — MEXIY CIIOSAMHU
BO3HUKAET CUJIa BHYTPEHHETO TPEHUS?



8. HepechnHTe OCHOBHbBIC OTJIMUMTEIbHBIE CBOMCTBA KHUOKOCTH OT ra3a Hu
TBEPAOro Teja. YeMm TtemnoBoe ABMIKCHUEC MOJICKYJ XHAKOCTH OTIHUYACTCA OT
ABH)KCHUA MOJICKYJI I'a3a U TBCPAOT'O tena?

9. qGMy PaBHa [OJIMHA CKada4YKa MOJICKYIJIbI )KI/II[KOCTI/I? Yto Ha3bIBawOT
«BPEMCHCM OCC,HJIOﬁ KU3HHU» MOJICKYJIbI }KI/II[KOCTI/I? I/I306p8,3HT€ TPACKTOPHIO
ABHOKCHUA MOJICKYIJIBI I'a3d, MOJICKYJIBI JKUIKOCTH M MOJICKYJIbI TBEPIOI'O TCJIA.

2.2. DJkcnepuMeHTaJIbHAs MNpoBepka 3akoHa boitis-Mapuorra ¢
npuMeHeHneM ycTaHoBku Cobro3
1. ChopmynupyiiTe OCHOBHBIE TMOJIOKEHHUS  MOJICKYJISIPHO-KHHETHYECKON
TEOPUH HACATBHOTO rasa. IIpy Kakux yCIOBHSX peajbHBIM a3 MOXXHO CUUTATh
ujeaabHbIM?
2. Mogens ctpoeHusi atoma o Pesepdopay. Uem Momekyna OTIMYAETCS OT
atoma?
3. BriBenute ocHoBHoe ypaBHeHue MKT wupeanbHoro raza. Chopmynupyiite
(bu3nYecKuil CMBICI JaBJICHUS UICATIHOTO Ta3a U TEMIIEPATYPHI.
4. Ha ocnoBe MKT BbIBeauTe ypaBHEHHE COCTOSIHHS HJICAJIBHOTO raza Wi
ypaBHeHue Menneneesa-Kianeiipona. Mcxonst w©3 ypaBHEHUST COCTOSIHUSA,
OIPENENNTE BUIbl TEPMOAMHAMUYECKUX CUCTEM: TEIUIOM30JIUPOBAHHOM, 3aKPBITON
Y OTKPBITOM.
S. N3 ypaBHEHHMsS COCTOSIHHS MJIEAJBHOTO Tra3a BbIBEAUTE  3aKOHBI
u3omnpoieccoB. M3o0pazute rpadukud HM30MPOLIECCOB U MPOBEAUTE HUX TMOJHBIN
aHaIN3.
6. Chopmynupyitite ¢Pusuueckuit cmbicn chenyromux nousatuit  MKT:
OTHOCHUTEJbHAs aTOMHas (MOJIEKYJIsIpHAsi) Macca BEIIECTBa, KOJIMYECTBO BEUIECTBA,
MOJIb BEIIECTBA, MOJIApPHAs Macca, YHUBEpcajbHas razoBas mnocrosiHHas. Kak
CBSI3aHBI MEXKIY COOOM MJIOTHOCTH BELIECTBA, KOHIEHTPALUs U Macca MOJIEKYJIbI?
EnuHuibl u3mMepeHus yka3aHHbIX BEJTUYUH.
7. BriBo paboueit popmyibl.

2.3. Onmnpenenenne KoOIPPHUIHEHTA MOBEPXHOCTHOIO  HATSIKEHUS
JKHJIKOCTH METOJ0M OTPbIBa KOJIbIIA ¢ MPUMeHeHneM ycTanoBku Cobro3

1. Onpenenure TOHATHI: PaguyC MOJICKYISPHOTO JeHCTBUS W cdepa
MOJIEKYISIPHOTO AehcTBUS. OTBET MOSICHUTE COOTBETCTBYIOIIMM PUCYHKOM.
2. Uto Ha3pIBalOT B TEPMOJAMHAMUKE CBOOOJHON TMOBEPXHOCTHIO? Yem

OTJIMYAETCS COCTOSIHUE MOJIEKYJbl B IOBEPXHOCTHOM CJIO€ OT COCTOSIHUA
MOJIEKYJIBI B 00beMe KUAKOCTH? OMNUILINTE XapaKTep B3aUMOJACHCTBUSI MOJIEKYJ B
YKUJIKOCTH.

3. Onuimre MEeXaHW3M BO3HUKHOBEHHUSI IMOBEPXHOCTHOTO HATSDKEHUS W CHJI
MOBEPXHOCTHOTO HaTskeHUsA. K demMy mNpUiIOKEHbI CHJIBI [OBEPXHOCTHOTO
HATSDKEHUS! M KaK OHU HaIlpaBJICHbBI?

4, Kak u moueMy cuiibl MOBEPXHOCTHOTO HATSXKEHUSI CTPEMSITCA U3MEHUTH
oML TOBepXHOCTHOTO cinosi? Kakyro ¢opMy mnpumer Karuis >KUIKOCTH B
OTCYTCTBUU JPYTUX CUJI (B HEBECOMOCTH) U MOYEMY?



S. Chopmymupyiite ¢uzmdeckuii cMbICT KOI(PGUIIMEHTa TMOBEPXHOCTHOTO
HaTsDKeHHs. JlaliTe ero HHEepreTHYecKyl0 M CHJIOBYIO TPAaKTOBKY. YKaXWTE
CIMHUIIBI H3MEPEHUs KOAPPUITUCHTA TOBEPXHOCTHOTO HATSKESHUSI.

6. Onummre TeMIepaTypHyI 3aBUCHMOCTh KOA((HUIIMEHTa MOBEPXHOCTHOTO
HaTsDKeHus. [Ipu kakoif TeMIiepatrype ero 3HaueHHe paBHO HYIIO?

7. Onpenenute  pusnueckuid  (TEPMOAMHAMHYECKUN)  CMBICT  TOHSATHS
CcBOOOTHOI TTOBEPXHOCTHON YHEPTHH.

8. Omnpenennure ¢ MOMOIIbIO PUCYHKAa TMOHATHE KpaeBoro yria. KakoBel ero
3HAYCHUS B CITydae MOJTHOTO CMAYMBAHUS U TIOJTHOTO HECMAYHBAHUS?

Q. OnummTe  MEXaHW3M  BO3HMKHOBEHHWS  SIBIICHUS  CMAayUBaHHUS |

HecMayuBaHud. MOXET JIM CMauyMBaHUE WJIM HECMAuYWBaHUE MPOUCXOJUTH IS
JBYX KUIAKOCTEH?

10. 3anummre ycioBHE PAaBHOBECHS Kallld XKUAKOCTH, JIeKalleld Ha TBEpAOU
NOBEpXHOCTU. BeiBeauTe (opMysibl sl KpaeBbIX YIJIOB B Cllydyae CMayMBaHUS U
HECMAa4YMBaHHUs )KUJKOCTBIO TAHHOTO TBEPAOTO TENA.

11. BriBenute ¢popmyiy Jlamnaca nias pacueTa JONOJHUTENBHOTO AABJICHUS MO]T
UCKPUBJIEHHON MOBEPXHOCTHIO XHAKOCTU. Omnpenenure BXoasimue B (HopMyiy
¢uznyeckue BenuuuHbl. KanumispHele sBICHUS.

12. Kak HampaBieHa cuia THOBEPXHOCTHOTO HATSXKEHUS B MOMEHT OTpPbIBA
KoJbp1a? OTBET NOSICHUTE PUCYHKOM.

13. OObBscHuUTE CyTh MeTO/Ma W3MEpeHHsS Kod(h( HUIMEHTa MOBEPXHOCTHOTO
HATSDKEHUS, UCII0JIb3YEMOI0 B IaHHOM padoTe.

14, MoxHO 1M onpeaenuTbh Ko3()(PUIMEHT MOBEPXHOCTHOIO HATSKEHUS
METO/JOM OTpbIBa KOJbIA, €CIH >KUJIKOCTb HE CMauyuBaeT KoJapluo? OTBer
HOSICHUT.

15. BeiBog  paboueit  QgopMynbl  ajig  BBIYMCIEHHS KO3 (dULHEHTa
IIOBEPXHOCTHOT'O HATSKCHMUS.

2.3. Onmnpenenenne ko3QpPuUUUEHTA TNOBEPXHOCTHOIO  HATSKEHUSA
JKHIKOCTH METO0M OTPbIBAa KOJIbIIA ¢ MPUMeHeHueM ycTaHoBKH Cobro3
1. Onpenenure TOHATUS pagdyca MOJICKYJISIPHOTO JEHCTBUS U chepsl
MOJIEKYJISIPHOTO AeicTBUSA. OTBET MOSICHUTE COOTBETCTBYIOIINM PUCYHKOM.

2. Uto Ha3pIBaeTCs CBOOOTHON MOBEPXHOCTHIO? UeM OTIMYaeTCS COCTOSHUE
MOJIEKYJIbl B TOBEPXHOCTHOM CJIO€ OT COCTOSIHUS MOJIEKYJbl B OOBEME
XKUAKocTH? ONUIIUTE XapakTep B3aUMOJICUCTBUS MOJIEKYJT B dKUKOCTH.

3. OnumuTe MEXaHU3M BO3HUKHOBEHHS TOBEPXHOCTHOTO HATSKEHUS U CHII
MOBEPXHOCTHOTO HaTsKeHUs. K dyeMy NMpuitokKeHBbI CHIIBI MOBEPXHOCTHOTO
HATSDKCHUS M KaK OHU HaIlpaBJICHBI?

4. Kak u mouyemy CTpeMsTCS U3MEHUTH ILJIONIAlb TOBEPXHOCTHOTO CJIOSI CHIIBI
MOBEPXHOCTHOTO HaTshKeHusa? Kakyro dhopmy mpuMeT Karisi >KUJIKOCTH B
OTCYTCTBUU JPYTUX CUJI (B HEBECOMOCTH) U MOYEMY?

5. Chopmynupyiite ¢uzndeckuii cMbICIT KO3PHUIIMEHTa TMOBEPXHOCTHOTO
HaTsDKEHHs. J[alTe ero 3HEpreTUYeCKyr M CHJIOBYHO TPAKTOBKY. Y KaXHWTE
SMHUIIBI U3MEPEeHUS K0P PHUIIMEHTA TOBEPXHOCTHOTO HATSHKCHHUS.



6. OnuiuTe TeMNepaTypHyK 3aBUCUMOCTb KOI(PQPUIIMEHTa MOBEPXHOCTHOTO
HaTshkeHus. [Ipu kakoi TeMriepaType ero 3HaueHue paBHO HYII0?

7. Onpenenure  QuU3MUECKUM  (TEPMOJMHAMHYECKUM)  CMBICI  MOHSTHUS
CBOOOTHOM MMOBEPXHOCTHOM YHEPTHUHU.

8. Ompenenure ¢ MOMOIIBIO PUCYHKA MOHATHE KpaeBoro yria. KakoBel ero
3HAYEHHUS B CIIy4ae MOJHOTO CMauyMBaHUS U MOJTHOTO HECMaYUBaHUs?

9. OnummTe  MeXaHW3M  BO3HUKHOBEHHUS  SIBICHUS ~ CMayuBaHUI U
HecMauuBaHuA. MOXET JId cMadyMBaHHE WM HECMAayHMBaHUE MPOUCXOAUTH
JUISL IBYX SKUJIKOCTEMN ?

10.3anmummuTe yciaoBHE paBHOBECHS Kallsld KUAKOCTH, JIeKalleld Ha TBEPAOH
noBepxHOCTU. BriBeaute QopMynbsl UIsi KpaeBbIX YIJIOB B  Cllydae
CMauMBaHUA U HECMAUMBAHUSA KHUAKOCTHIO JAHHOTO TBEPJIOTO Tea.

11.BeiBenute hopmyay Jlamnaca it pacuera JOMOJHUTENBHOTO TABJICHUS MO
UCKPUBJICHHON MOBEPXHOCTBIO JKHUIKOCTH. Omnpenenure BXOASIIUE B
dbopmyny pusnyeckue BenuuuHbl. ONMUIINTE KAMWIIISIPHBIC SBJICHHUS.

12.Kak HampaBjeHa CHjIa TOBEPXHOCTHOTO HATSHKEHUS B MOMEHT OTphIBA
Kosblia? OTBET MOSCHUTE PUCYHKOM.

13.00bscHUTE CyTh MeTOJa H3MepeHUs Kod(DPUIMEHTa TOBEPXHOCTHOTO
HATSDKEHUSI, UCIIOJIb3YEMOTO B JaHHOU paloTe.

14 MoxxHo nu omnpenenuTsh KO UIIMEHT TMOBEPXHOCTHOTO HATSHKEHUS
METOJIOM OTpBIBA KOJIbIIA, €CIIH JKUIKOCTh HE cMadumBaeT Koibilo? OTBeT
MOSICHUT.

15.BeiBOog ~ paboueid  (opmysbl A BBIYMCIEHHS — Ko3(duuueHTa
MOBEPXHOCTHOTO HATSKEHUSI.

2.4. OnpeaesieHue TEMJIOEMKOCTH METALJIOB

1. TennoeMKkocTh Tena. YieJbHAs TEIUIOEMKOCTh M MOJISIPHAsl TEMJIOEMKOCTb,
CBSI3b M€y HUMH.
2. OCHOBHBIE MOJIOKEHUS KIACCUYECKON TEOPHM TEIMJIOEMKOCTH ra3oB. Yucio

cTerneHeil cBo0OAbl M COOTBETCTBYIOIINE UM Kodduimentsl [lyaccona. ['panutisl
IPUMEHUMOCTH KJIACCUYECKOM TEOPUU TEIUIOEMKOCTH Ta30B. TemmeparypHas
3aBUCUMOCTH TEINIOEMKOCTH BOAOPO/Ia U €€ 0O0BICHEHHUE.

3. OCHOBHBIE MOJIO)KEHUSI KIACCUYECKOW TEOPUHU TEIJIOEMKOCTH TBEPABIX TEI.
BriBog 3akona lrononra-IItu. HegoctaTku kinaccuueckor TEOPUM TEILUIOEMKOCTH
TBEPABIX TEJL.

4, DJIEeMEHTHI MEPBOM KBAHTOBOW TE€OPUHU TEIJIOEMKOCTH TBEPIBIX Tell. BriBOA
dbopmynbl DitHTelHA U ee aHanu3. Kakyro o0nacTh TeMnepaTypHOi 3aBUCUMOCTH
TEIJIOEMKOCTH TBEPJbIX TeJd OnuchiBaeT ¢opmyna IiHmTeitHa? HenoctaTku
TEOPHUU TEIJIOEMKOCTH DUHIITEHHA.

S. OCHOBHBIE TOJIO)KEHHSI KBAHTOBOM TEOPHM TEIUIOEMKOCTU TBEPABIX TEIN
Jle6as. BoiBon 3akona Jle0asi, aHamU3 MOJy4E€HHOTO pe3ybTara.
6. Henoctatku KBaHTOBOW TeOpuHU TemIOeMKOCTH TBepabix Ten [ebas. Ilyts

YCOBEPIICHCTBOBAHHUSI KBAHTOBOW TEOPHUM TEILIOEMKOCTH TBEPBIX TeN: (POHOHBI U
(OHOHHBIN Ta3.



1. Omnpenenenue xapakTepucTHueckoi Ttemmeparypbl Jlebas. Kakyio poib
temrniepatypa JleGass urpaer B TeMIepaTypHOH 3aBUCHUMOCTH TEIUIOEMKOCTH
TBEPABIX TEJ?

8. Onumure cyTb METOJA ONPEAETIEHUs YAEIbHON TEINIOEMKOCTH METAJUIOB B
JlaHHOM paboTe.

Q. BriBog paboueit Gopmyinbl Il OmpeneneHus YIEIbHOM TEMIOEMKOCTH
METAJIJIOB.

2.5. PacupeaesieHHe MOJIEKYJ rasa M0 CKOpPOCTSM (pacnpeeieHue

MakcBeJsuia)

1. Kitaccuueckast Teopusi uealibHOTO ra3a U OCHOBHBIC TOJIOKEHHS B HEU O

XapakTepe paclnpeiesieHus MOJIEKYJ 1o ckopocTsM Makceemwia. [lpu kakux

YCJIOBUSIX  pacOpelesieHHe MOJIEKYJl Ta3a [0 CKOPOCTSIM  OMMCHIBACTCS

pacnpenenenuem MakcBemna? Ilouemy pacnpenenenne MakcBeia Ha3bIBarOT

PaBHOBECHBIM pacIpeieIeHueM?

2. 3anumure QYHKIUU pachpe/iesICHUs] MOJIEKYJI 10 MPOEKIUIM CKOPOCTEH U

chopmynupyiTe PU3NIECKU CMBICT JaHHBIX (PYHKITHA.

3. Hapucyiite u npoananusupyiite rpadux pacnpeneaeHus MOJIEKYJI MO OHOM

Y3 IPOEKIUN CKOPOCTH.

4, BriBeguTe pacnpeneiieHMe MOJIEKYJ IO ckopocTsaM. Iloctpoiite wu

MPOAHANM3UPYITE rpaduK MOTYyYEHHON QYyHKIUU:

o QDu3nyecKU CMBICI IUIOMIAJAM, OrPAaHUYEHHOM KpuBOWM  rpadukxa
pacrpeieNIeHrs MOJIEKYJI IO CKOPOCTSIM U OChbIO a0CITUCC;

e OrnpenencHrue HAMBEPOSTHENILIEW CKOPOCTH TEMJIOBOTO JBHKEHUS MOJIEKYJI
(BBIBON);

e OmnpenaeneHue CpeIHEN M CpeIHEN KBaJApaTUYHONW CKOPOCTU TEIJIOBOTO
JIBH>KCHUSI MOJIEKYJT (BBIBOJ);

e (COOTHOIIEHUE MEXKY XapaKTEPUCTUUYECKUMU CKOPOCTSIMH pPACHpPEICIICHUS
MakcBena;

e BiusiHue  TeMmmeparypbl  TEPMOJMHAMHUYECKOW  CHUCTEMBbl Ha  BHU]
pacnipenenenus MakcBemia (mocTpoiTe Tpaduk g JBYX Pa3IMYHBIX
TEeMIIepaTyp);

e BiusHue Macchl MOJIEKYJ UIEaJbHOIO Ta3a Ha BHJI pPACHpPENCIICHHS
Makcgenna (moctpoite rpaduk st ABYX MOJIEKYJ Pa3InyHON Macchl).

5. Bo cKoJbKO pa3 U Kak WU3MEHUTCSI CPEAHSST CKOPOCTh JIBHXKCHUSI MOJIEKYJ TIPU
nepexojie OT KUCIOPOoaa K BOJOPOY?

6. B 1yem cyTh MeTOZa MOJIETMPOBAHUSI paCIpeIeICHUS MOJICKYJT 10 CKOPOCTSIM B
JaHHOU padoTe?

7. Tlouemy BO BpeMs SKCHEPUMEHTa HEOOXOIMMO TMOACPKUBATH MOCTOSTHHYIO
IJIOTHOCTh YAaCTUIl B KaMepe MOJEIUPOBAHMS PaCIpPECTICHUS MOJEKYJ IO
CKOpPOCTSIM?

8. Kak B skcmepuMeHTe pacCUMTHIBACTCS CKOPOCTH IIapvKa, MOMAJArOIIeTO B
OJINH U3 IPUEMHBIX OTCEKOB?



9. I'mcTorpamma pacrmpeneleHuss BEPOSTHOCTEH CIIy9allHOW BEIMYUHBI M €€
XapaKTEPUCTUKHU.

10.Onummre cxemy Otro IllTepHa mo sKCHepUMEHTATbHON MPOBEPKE 3aKOHA
Makcgeia o pacnpeeI€HUI0 MOJIEKYJI 110 CKOPOCTSAM JIJIl MOJIEKYJISIPHBIX U
aTOMHBIX ITYYKOB M BO3MOYKHOCTH MPOBEJICHUS pACUETA B 3TOM SKCIIEPUMEHTE.

2.6. MoaenupoBaHue pacnpejejeHUe KOHIEHTPAIMM MOJIEKYJ ra3a B
rPaBUTAIMOHHOM M0Jie 3eMuiH (DapoMeTpUYecKasi BHICOTA)

1. BriBon pacnpenesieHus NaBieHUS rasa B IIOJE TsKECTH. bapoMerpruueckas
dbopmya v YCIOBHS €€ TIOTyUCHHUS.
2. OTnrure 3aBUCHUMOCTH JIABJICHUS KUIAKOCTH OT BBICOTBHI CTOJIOA JKUIKOCTU

(mpu mepexoJie OT JHA K BEPXHUM €€ CIO0SIM) OT 3aBUCUMOCTH JaBJICHHS
atMoc(epbl OT BBICOTHI (IIPU MEPEXOA€ OT MOBEPXHOCTU 3EMJIM K BEPXHUM €€
cinosim)? [IpudrHa 1aHHOTO OTJIMYUSI.

3. [Touemy Mexanuyeckas wmozenp P.llons ¢ mapukamMu B JTaHHOM
nabopaTopHoil paboTe TMO3BOJIAET OYEHb HArJSAHO OOBSCHATH  CMBICI
«0apoMeTpUYECKOmn» PopMyIIbI?

4, [Ipu Kakux yCIOBHSIX BO3MOXKEH MEPEX0]] OT OapOMeTpUIECcKO HOpMyITbI K
pacrmpe/iefieHdI0 KOHIIEHTpaluu MoJiekya atMmochepsl mo BwicoTe? Ilpusenute
rpaduK 3aBUCUMOCTH KOHIICHTPALIUUA MOJIEKYJT aTMOC(EPHI 10 BHICOTE.

5. Chopmynupyitte  pu3nueckuid  CMbICT  TIOKa3aTeNlsi AKCIOHEHTHI B
pacripe/ieJIeHU KOHLEHTPALIMU MOJIEKYJl aTMOC(ephbl MO BBICOTE M OCYIIECTBUTE
nepexo K 3akoHy (wim teopeme) boapimMana.

6. 3akoH WM TeopeMa boibliMaHa JlaeT 3HAUYUTENIbHOE 000OIIEeHHE ISl BCEX
TEPMUUYECKH PABHOBECHBIX IMpoleccoB. B dyem ¢u3MYECKUI CMBICT 3TOrO
00001eHn?

7. BBuay HCKIIOUMTENBHONW BAXXHOCTH 3akOHa boisibiiMaHa mnpuBeauTe emie
OJIMH OOIIMI HATJISITHBIN BBIBOJ TOTO YPABHEHHSI.
8. Onumure onbiT JK.IlepeHa U BO3MOKHOCTH BBIUHUCIICHHS Yuciaa ABOTaIpo U

nocTostHHOM bosibIiMaHa U3 3TOro OIbITA.
Q. BriBo paboueit popmyibl.

2.12.CHsATHEe KPUBOW MJIABJIEHUS U KPUCTAJJIM3AIUM TUNOCY/Ib(uTa
1. JaiiTe onpeneneHue MOHATUIO BEIIECTBA, (OPMYIUPYEMOE B MOJIEKYJIIPHO-
KMHETHYECKOW TEOpUHU BEIIECTBA. ATpEraTHble COCTOSIHHMS, BUIbI arperaTHbIX
COCTOSIHUM, OCHOBHOW KPUTEPUN pA3IMYMS arperaTHbIX COCTOAHUN. OCHOBHOE
CBOMCTBO arperatHbiX COCTOSIHUAM.
2. Tepable Tena u Qopmbl ero cocrosHus. OOHME MaKpOCKOMUYECKUE
CBOMCTBa KPUCTAJJIOB: OMMKHUM M HayibHUM nopsinok. daza, ¢ha3zoBoe coCcTOsIHUE.
CtpyKTypa TBEpAOro Tella U CBS3b €ro (PU3MUeCKUidl CBOMCTB CO CTPYKTYPOH.
3. VYcnoBus YCTaHOBJICHHUS OJIMKHETO u JaJIbHETO NopsiAKA.
TepmoguHaMUYeCKU TPUHIIUI MHHHUMYMa CBOOOJHOW JHEPTUU CHUCTEMBI B
YCTAaHOBJIICHMM  YCTOMYMBOIO COCTOSIHAS CHCTEMBI W ONpPENEICHUs €€
KoH(Hrypammm.
4, dazoBbie nepexonsl | u Il poga. Onumure dhazossie nepexost | pona.



S. VYpasuenne Knaneipona-Knaysunyca u ero ¢usmueckuit cmpicin. dazoBas
IrarpaMMa Iepexo/ia «TBEPI0€ TENO-KUAKOCThY U €€ 00BSICHEHHE.

6. IlnaBnmenme wu KpucTtauMzauus. BO3HUKHOBEHHE TEPEOXIIAKICHHOTO
COCTOSIHMSI W  TPUYMHBI  CYIIECTBOBAHHUSA TAaKOTO COCTOSIHUA. Y CJIOBHS
KPHUCTAUTU3AIUH U3 IEPEOXITAKICHHOTO COCTOSIHHUSA.

7.  Hapucyiite nuarpaMMmy IJaBJeHUS M KPUCTAUIM3AIMU TBEPAOTO Tela U
OIUIINTE BCE (PU3MUYECKHE MPOIECCHI, 0TOOpaKEHHBIEC HAa 3TOW AUAarpaMMe.

2.10. Omnpenenenne kKodIpPuuMeHTa BAZKOCTH H CPeAHEH JIMHBI
CcB00OHOI0 Mpodera MoJIeKy.JI BO31yXa
1. Uucno CTONKHOBEHUH U CpeAHss ITTMHA CBOOOAHOTO Mpobera (BhIBO).
2. OddexTuBHplii  auamerp  MoyieKynl U d(QeKTHBHOE  ceueHue
MEXMOJIEKYJIIPHOTO B3auMojencTBud. Kak cpeaHss ajivmHa cBOOOJHOro mnpoodera
cBsi3aHa C 9(PPEKTUBHBIM CEUCHUEM MOJICKYJIbI?
3. MexXMONeKyJIIpHOE  B3auMojJieicTBUE U ero npupona. Ilokaxure
rpa@uyueckd 3aBUCUMOCTh CHJIBI MEXMOJICKYJSIPHOTO B3aUMOJCHCTBUSL  OT
pacCcTOSAHUS MEXKIY IBYMsI aTOMaMH.
4, 3aBUCUMOCTh JUITMHBI CBOOOJHOTO TpoOera OT JaBJICHUS U TEMIEPaTyphI.
@®opmyna Cesepinenna. Ilokaxkure Ha MOTEHIMATBHONM KpPHUBOM 3aBUCHMOCTh
JUTMHBI CBOOOJIHOTO TIpo0era oT TeMIepaTyphl 7Sl Ta30B U KuAKocTei. OObscHUTE
paznuuue 3aBUCUMOCTH A(T) 715 Ta30B U KUJIKOCTEH.

5. BriBo o6mIero ypaBHeHUs mepeHoca. OMUIIUTE MEXaHNW3M BSI3KOCTH Ta30B.
Hcnone3yst obmiee ypaBHEHUE MEepeHOCa, MOTyduTe KOIDOUIIMEHT BI3KOCTH JIJIs
ra3zoB. Chopmynupyiite puznueckuii cMbICT KO3 GUIIUEHTA BI3KOCTHU ISl Ta30B.
6. Kak koadduimenT nuHamMuueckoil BSI3KOCTH CBsi3aH € KOd(DPHUIIMEHTOM
KMHEMaTHYEeCKON BSI3KOCTH? 3aBHCHUMOCTh KOI(P(UIIMEHTA BSI3KOCTU OT JABJICHUS
U OoT TeMriepaTypbl. Enunuiibl uamepenus kodduimeHTa BI3KOCTH.

7. Kakoe nBuxeHue XuakocTu (ra3a) HasbpiBaeTcs jJamuHapHbIM? Kakumu
napamMeTpamMu ompenensiercss uucio PeliHonbAca W UeMy OHO pPaBHO IS
JaMUHApHOro TeueHus raza? Enunauiibl nusmepenus uncia PeitHonbaca.

8. CrannoHapHOE€ M HECTALIMOHAPHOE JBUKEHUE >KUJIKOCTU WIM Ta3a. BeiBon
bopmysl [lyazeiisis 1isi CTAlIMOHAPHOTO ABUKEHUS KMIKOCTH WJIU Ta3a.
Q. OObsiCHUTE TPUHIUI OMNBITHOTO OmnpeneneHus KodPQUIMEeHTa BI3KOCTU

BO3/lyXa Ha OCHOBE KanmwuisipHoro meroza Ilyaseins. Kakum oOpa3zom co3gaercs
pPa3HOCTh JaBJICHMM Ha KOHIaX Kamuuisipa? Kakumu cpeiacTtBaMu M3MepseTcs
BEJIMYMHA MOTOKA BO3/lyXa Yepe3 Kamuuisip?

10. BeiBog paboueii popmyIbI.

2.15. A3mepeHne JHTPONUM NPH IJIABJIEHUH 0JI0BA

1. OObpaTtumblie U1 HEOOpaTUMBbIE TIPOLECChl. BTOpoe Havano TepMOJMHAMUKY B
dopmynuposkax Knaysuyca u KensBuna-Ilnanka.
2. Onpenenure IIOHSATHE TEpMOAUHAMUYECKAs cucTeMa. Kaxkas

TEPMOJMHAMHUYECKAs CHUCTEMa SIBJISETCA W30JUPOBAHHOW, 3aKPBITOM, OTKPBITOW?
JaiTe onpeneneHne paBHOBECHOTO COCTOSHUSA TEPMOJIMHAMUYECKON CUCTEMBI.



3. Onpenenure MOHATHE NpUBEAEHHOW TemoThl. Teopembl Kiaysumyca u
sHTponusi. CBOOOAHAs sHeprus wiu 3Heprus ['enpmronsia. TepMoanHaMuyecKui
CMBICJI SHTpOIUH (BbIBOA). Onpeennure NOHATHE CBA3aHHAs SHEPTUsl.

4.  Yro o3HauaeT: ’HTpomHus sBisercs (pyHkuuen cocrosHus? Ilepeumnciure
W3BECTHBIC BaM (DYHKIIMU COCTOSTHUS M OMPEIEIUTE X (PU3NICCKUI CMBICIL.
S. 3anuimrte 000OIICHHOE YypaBHEHHE TepMoauHamMuku (wim  T1dS —

ypaBHEHHE), TOSICHUB BCE BXOMSIIME B HErO BEJIWYMHBI. UTO MPOUCXOAUT C
SHTPOMHEN B 3aKPHITON CUCTEME MPHU OOPATUMBIX U HEOOPATUMBIX MpOIIeccax?

6. Marematnueckass (HOpMyJIUpPOBKAa BTOPOTO Hadaja TEPMOJAMHAMHUKA —
HepaBeHCTBO Kiaysuyca. 3akOH BO3pacTaHusl SHTPOIIUU.

1. Cratuctuueckuii cmbici  3HTporuu. Dopmyna boasiiMana (BBIBOL).
CraTuCTHYECKHI BEC U TEPMOAUHAMUYECKASI BEPOSATHOCTb.

8. UTo 03HaAYaeT: PHTPONUS SBISETCS MEPON pacCesHUs] WU 00ECICHUBAHUS
sHeprumn? EAMHULIBI U3MEPEHUST SHTPOIIUH.

Q. MexaHn3M MPOLECCOB IUIABJIEHUS M KPUCTAILIM3AIMM B TBEPJbIX TeENaX.

@da30BbIN NIEPEXO0]] IEPBOTO POJIA.

10. VYgenbHas TemoTa IUIaBieHUS M Kpuctaum3anud. OT Kakux (U3HUECKUX
XapaKTepUCTUK 3aBUCUT YJEJIbHAs TEIUIOTa IUIABJICHUS W KPUCTAIIU3AIUuU?
EnvHunel usmepenus.

11. OObscHUTE, KaK M IOYEMY H3MEHSAETCS DHTPONHUS NP IUIABICHUU U
KpHUCTaJUIM3aliH TBEPbIX Tel. HapucyiTe KpuBYyIO IJIABJICHUS U KPUCTAIUIU3ALAN
TBEpAOTro Tesa. Ha30BuTe yCnoBHs KpUCTAIIM3AlUA TBEPBIX TEN.

12. BeBog paboueii popmyibl.

2.17. OmnpeaesieHne OTHOLICHUS TEIUIOEMKOCTEH IPH IMOCTOSAHHOM
JAABJICHUM U NMOCTOSIHHOM 00beMe MeToioM Kiemana u /lesopma

1. TennoemMKkocTh Tena. YIedbHAs TEILUIOEMKOCTh M MOJISIpHAsA TEMJIOEMKOCTb,
CBSI3b MEXK/1y HUMH.
2. Tepmonunamuueckass cuctemMa. TepmoauHamuueckas paboTa, TerioTa.

BHyTpeHHsI1 DHEprus TEPMOAMHAMHYECKOW CUCTEMBbl. BHYTpeHHssT »Heprus
UJICTHbHOTO Ta3a (BBIBOJ). 3aBUCUMOCTh BHYTPEHHEW SHEPTUH HICAIbHOTO Ta3a OT
Yyciia CTerneHel CBOOOMBI U OT TeMmeparypbl. ENUHUIIBI M3MEpEHUs yKa3aHHBIX
BEJIMYMH.

3. [IpuHIMI MexaHWYecKoro »HKBHBajeHTa TermaoTel [[xoyns u PoOepra
Maiiepa. IlepBoe Hayasi0 TEPMOJUHAMUKH (BBIBOJ).
4.  IlpumeHeHHWe TEpBOTO Hadajga TEPMOAMHAMHUKH K  HM30IPOIIECCaM.

TenaoeMKoOCTh IIpHU MMOCTOAHHOM 0o0BbeEME M €€ 3aBUCHUMOCThH OT 4YHCJIa CTEIIEHEH
CBO60)IBI. Onraneusg. TemIoeMKOCTh npu IOCTOAHHOM JOaBJICHHUHM MW €€
3aBUCHUMOCTD OT YHMCJia CTCICHEN CBO60,11BI.

d. CBsi3b MEXIy TEIJIOEMKOCTSIMU TPH TOCTOSHHOM JaBJICHUH U OOBeMe.
VYpasaenue Pobepra Matiepa (BBIBOT).
6. CpenHsisi KMHETHYECKasl SHEPrusi MOCTYNaTEIbHOTO ABMYKEHHS MOJIEKYJI

uaeaapHoOro rasza. YwWcio creneHeld cBoOoabl. PaBHOMEpHOE pacmpeieicHue
KMHETHYECKOW SHEPTUU TEIJIOBOTO JBIKEHUS MOJIEKYJ TIO CTEMEHSM CBOOOJIbI
(aproauueckas runotesa bojbiiMaHa).



7. Krnaccuueckast Teopusi TETUIOEMKOCTH Ta30B.

8. Anmnabatueiii npouecc. YpaBHenue Ilyaccona ans agmabaTHOTO mpoiiecca
(BpIBOA). PaboTa mimeanpHOTO raza B anmuabaTHOM mporecce. OU3NIECKUI CMBICT
koapdummenta Ilyaccona. Ces3p koaddunmenra [lyaccoHa ¢ yucio creneHei
CBOOO/IBI.

9. BriBoa pabGoueit hopmyIibl.

2.18. Onpenenenue Ko3(pPpuuueHTa BHYTPEHHEI0 TPEHUA KUAKOCTH IO
metToay Crokca
1. C nmoMo1pio MoJienH OOBSICHUTE BOSHUKHOBEHHE CHIIBI COTIPOTUBIICHUS MIPH
JIBMKCHUM TN B JKUIKOCTAX W raszax. BeiBemute Qopmyny Crokca. Kax
HarpasieHa cuiia Ctokca? YKaXuTe rpaHulbl IPUMEHUMOCTH 3aKkoHa CTOKca.
2. KakoB xapakrTep TEIIOBOTO IBWXKEHUSA MOJIEKYJ B XuIKocTH? KakoBo
COOTHOLLIEHUE MEXIYy KMHETUYECKOW U ITOTEHUHAIBHOW 3HEPIrUeU JIsi MOJIEKYII
KUIKOCTU?
3. N300pa3ute KpHUBYIO 3aBUCHMOCTH MOTEHIUAIBHON HHEPruu JABYX
B3aMMOJICUCTBYIOIIMX MOJIEKYJl OT pPacCTOssHUS Mexay HuMmH. [lokaxkure Ha
NOTEHUUAIbHOM KPUBOM 00JIACTh CYLIECTBOBAHMS BEIIECTBA B  KHJIKOM
COCTOSIHUU.
4. MexaHu3M BO3HHMKHOBEHUS BSA3KOCTH B JKUIKOCTAX. 3alMIIUTE 3aKOH
HeroToHa aiig Ba3kocT xkujakoctu. Gusndeckuid cMpicit KO3 (ULIMEHTa BA3KOCTH
KUIKOCTH.
S. [Ipn Kakux yCHOBUAX MEXKAY CHOSIMU KUJAKOCTH BO3HHKAET CHJIA BA3KOCTH?
OT Kakux mapaMeTpoB IBWKECHHUS CIOEB KUIAKOCTH 3aBHCUT BEJIMYMHA CHIIbI
BHYTPEHHETO TPEHUSA?
6. Kak ko3ppuuueHT BSI3KOCTH JKUAKOCTH 3aBUCUT OT TeMIepaTypbl?
3anumute popmyny OpeHKens U MOSCHUTE BCE BEIMUYMHBI, BXOJSAIINE B (POPMYILY
®penkens. UTo Ha3bIBAE€TCS SHEPrUEH aKTUBALIMK ?
7. 3anuIunTe ypaBHEHHWE IMHAMMKHU IIAPUKA, JBHKYIIETOCS PAaBHOMEPHO B
XKUIKOCTH, UCIIONB3Ysl pUCYHOK. OmpeeuTe BCe NEUCTBYIOIINE HA IIAPUK CHUJIBL.
Chopmynupyiite 3akoH Apxumena.
8. B Bs3K0# KUIKOCTH C OJHON M TOM K€ BBICOTHI 0€3 HaYaJIbHOM CKOPOCTH
HAaYMHAIOT MaJaTh JBa IIapUKa OJMHAKOBOrO pasmepa. Kakol mapuk ymaaer Ha
JTHO OBICTpee, €CJIM MAapUKU UMEIOT pa3Hyro maccy? Ha kakoil u3 mapukoB Oyner
NEeUCTBOBATH 0OJIbIIAS CUJIa BA3KOTO TPEHUA?
Q. BriBo paboueil popmyibl.

2.19. Onpenesnienne ko3pPuiMeHTa TENMJIONPOBOIHOCTH TBEPABIX TeJI

1. Uro Takoe Temmora? EauHuubel wu3MepeHus TEIIOTHL. YTO Takoe
tertooomen?  Ilepeunciaure cmocoObl  TermiooOMeHa. IlosicHuTe W3BECTHBIC
CIIOCOOBI TIepeIauu TEILIOTHI.

2. [ToueMy atombl B TBEpPAOM TE€JI€ MOXKHO MPEACTaBUTh B BUJIE CBA3aHHOU
cucrembl? Kakue kojeOaHMs Ha3pIBalOTCS CBs3aHHBIMH? IlosicHMTE Ha TIpuMepe
JIBYX CBSI3aHHBIX MaTEMaTUYECKUX MASITHUKOB, YTO TAKO€ HOPMaJIbHBIE KOJICOAHUS
WM MOJa KoJeOaHuit.



3. [TosicHuTEe MEXaHU3MBbI TEILUIONPOBOAHOCTH B ra3ax, »KHAKOCTSIX M TBEPHBIX
tenax. KakumMu xapakTepuCTMKaMH BeIleCTBa Ompeaensercss Kod3(pQGUIHUEeHT
TEIJIONPOBOJAHOCTH JJI KaXK/I0I0 arperaTHOTO COCTOSHUS.

4, Kakue arperatHsie cocTosiHUs BellecTBa Bbl 3HaeTe? Kakoe cooTHOIIeHHE
MEXIY CpEIHMMH 3HAYCHUSIMHU KHUHETUYECKOW U TMOTEHLUUAIBbHON DSHEpPruu
BBITIOJIHAETCS JIJIS1 KaXKJIOTO arperaTHoro COCTOSTHUSI.

S. @DOHOHHBI MEXaHU3M TEIUIONPOBOJHOCTH B TBEpAbIX Tenax. UTto Takoe
¢donon? Uemy paBHa sueprus ponona? Yem ¢hoHoH oTandaercs ot GoToHa?

6. B kakux TBepIbIX TeNaxX MPHUCYTCTBYET PELIETOYHBI MEXaHWU3M IEepeaadyu
Teria? B Kakux — 3JIEKTPOHHBIN?

1. BriBegute oOliiee ypaBHEHHE npoliecca nepenoca. M3 ypaBHeHus mpoiiecca
NEPEHOCAa BBIBEJIUTE YpPABHEHHE TEILUIONPOBOAHOCTH WM 3akoH Pypee. Uto
O3HAYAET 3HAK «MUHYC» B 3aKOHE Dypre?

8. Uro moHuMMaeTcs MojA H30TEPMHUYECKON IMOBEPXHOCTHIO, TEMIEpaTypPHBIM
IPaJMEHTOM U TEIUIOBBIM MOTOKOM B 3aKoHEe Dyphe?
Q. Chopmynupyiite pusudeckuit cMbici Kod(PPUIMEHTa TETUIONPOBOJIHOCTH.

Kak ko3¢ duieHT TenaionpoBOHOCTH 3aBUCUT OT JABJIICHUSI U OT TEMIIEpaTyphl?
YcranoBute cBA3bp  Mexay Koabdumuentamu  qud@ys3uu, BSI3KOCTH U
TEIJIONMPOBOAHOCTH.

10. Ot kakux mnapaMmMeTpoB 3aBUCUT KOAD(UIIMEHT TEIIONPOBOAHOCTH st
TBEPJOTO JUAJICKTPHUKA. 3aBUCHMOCTh KO3(PHUIIMCHTAa TEIUIONPOBOIHOCTH OT
(GU3UYECKUX XapaKTePUCTHK MaTePUATIOB.

11.  CyTb KaJIOpUMETPUUYECKOTO METO/Aa U BbIBOJ paboueit (hopMyIibl.



