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1. Ileau 1 32124 0CBOEHUA JUCHMILIMHBI

OCHOBHOW IIeNIBI0  Kypca SBISETCS MOJATOTOBKa OakanaBpoB (U3MKM K HAy4HO-
HCCIIEI0OBATENIbCKOM, HAay4YHO-WHHOBAI[MOHHOM, OpraHU3alMOHHO-YIIPABICHYECKON u
NeAarorn4eckou JAesiTeNbHOCTH B HAYYHO-UCCIIEOBATEIbCKUX UHCTUTYTAX, BBICIIUX U CPEIHUX
y4eOHBIX 3aBeleHUsAX, JabopaTopusx, KOHCTPYKTOPCKMX WIJIM TPOEKTHBIX Oropo, Ha

NPEANPUATUSIX.

B pesynbrare mzyueHus ydeOHON NUCHMIUTMHBI «MomnekynsapHas (pu3uka» y oOydaeMmbIX
JIOJKHBI C(OPMHUPOBATHCSI TPO(HECCHOHAIbHBIE KOMIETEHIIUH !

— Croco0eH MPHUMEHATh 0a30BbIe 3HAHUS B 00acTH (PU3MKO-MaTeMaTUYECKUX W (WJIH)
€CTECTBEHHBIX HayK B cdepe cBoeit mpodeccuonanbroit aesreaproctr (OITK-1)

3a1auyn TUCHMITINHEI:

— 3HaTh OCHOBHBIC 3aKOHBI MOJICKYJISPHO (HU3UKKM W TEPMOJAMHAMHUKA ¢ PAMKH HX
MIPUMEHUMOCTH;

— IPUMEHSATD MOTYYCHHBIC TEOPSTHUCCKUE 3HAHMSI JIJIs1 PEIICHUS 3a/1aY;

— UCIOJIH30BAaTh MOTYYCHHBIC 3HAHUS TSI POBECHUS (PU3NIECKOTO IKCIIEPUMEHTA.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUIIIUHE

B pe3ynbrare nzyuenus AucuuIinHbl «MonekymsipHas Gpusuka» o0ydaemble JOTKHbI

OCBOUTE KOMIIETEHIIHIO:

OIIK-1: cnocoOeH mpuMeHATh 0a30Bble 3HAHUA B OOJACTH (PU3UKO-MATEMATUYECKUX U
(WJIM) eCTECTBEHHBIX HAyK B cpepe cBoei nMpodecCHOHATBHON IeATeTbHOCTH.

Kon u cogeprkanne MHAMKATOPOB KOMITETCHIIUN

OIIK-1.3.:Mcnonp3yer 0a30BbIe TEOpeTHYECKHE 3HAHUS (DyHIaAMEHTAIbHBIX pa3/IesioB
o0rieit 1 TeopeTHUecKOr (PU3UKHU IS peleHus MPo(heCCHOHAIBHBIX 3a/1a4.

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3HATb:

— 0OaszoBble 3HaHMS Kypca oOmed (u3uKH, B TOM 4YHCIE OCHOBHBIC MOHATHUS
MOJIEKYJIsipHOH (hn3nku, 0a3oBble (QU3MUYECKHE BEJIMYMHBI U 3aKOHBI MAaKpO W MHKPOMHDA,
OTKCHIBAIOIINE TEPMOINHAMUYECKIE CUCTEMBI;

— TpaHUIBl TPUMEHEHUS 3aKOHOB TMPHPOABI B PA3IUYHBIX TEPMOIUHAMUYECKUX
cucTemax;

— OCHOBHBIE TEPMOANHAMUYIECKUE CUCTEMBI M METO/IBI UX OITHCAHMUS;

— BaKHEHIINE ypaBHEHUS TEPMOAMHAMUKU M MOJIEKYISIPHOH (pU3HKH;

yMeThb:

— pemarb npodecCHOHANbHBIE 3aJauyd, B TOM 4YHUCIE aHATU3UPOBaTh (U3NUYECKYIO
CUTYalMIO B TEPMOJIMHAMHUYECKUX IIPOIEccaxX U CUCTEMaX;

— NPUMEHATH 3aKOHBI MPUPOJBI K COCTOSHHUIO TEJN M IPOLECcCcax, MPUBOAALIMX K HX
U3MEHEHHUIO;

— pemaTh 3aJadd MO OMpPEICNICHUIO BEJIMYMH, XapaKTEPU3YIOIUX COCTOSHUE Telna U
apaMeTpoB MPOLECCOB;

— MPOTHO3UPOBATH MOBEACHUE TEPMOAUHAMUYECKUX CUCTEM;



— BBIOMPATH 3aKOHBI MPUPOJIBI, aIEKBATHO OMKCHIBAIOIINE MMOBEIACHIE PacCMaTpUBAeMOMN
CHCTEMBI,

BJAACTh:

— METOJaMHU peIIeHHs Mpo¢ecCHOHANBHBIX 3aad Ha OCHOBE HWH(OPMAIMOHHOW U
oubnmuorpadguueckoi KylbTypbl, B TOM YHCJIE, METOJAMM pEIIECHHUS 337a4 MOJICKYJISIpHOU
(GHU3UKH 1 TEPMOTUHAMUKH;

— MeToJlaMH rpauuecKoil HHTepIIpeTaluy (pU3NIecKor CUTyallnu;

OCBOUTH KOMIICTCHIINU.

3. MecTto nucuumuinnbl B ctpykrype OII BO

JlaHHas ~ AMCUMIUIMHA  M3y4yaeTcsi B TpeTbeM  cemecTpe  0a30BOW  yacTu
po¢eCCHOHAIBHOTO IMKJIa MOATOTOBKU OakayaBpoB (usuku. CoaepikaHue Kypca OXBaThIBACT
MOJICKYJISIPHO-KMHETHYECKYIO ~ TEOpUIO0, TEPMOJMHAMHKY, SIBJICHHUSA IEPEHOCA, OCHOBBI
CTaTHCTUYECKON (M3MKH, (a3oBbIe MEpexXojbl, OCHOBHI (PHM3MKKM TBepAoro Tena. OCHOBHBIC
NOHATUS M 3aKOHBl MOJICKYJISIDHOH (DHM3MKH JIe)KaT B OCHOBE COBPEMEHHOH (hu3ukw,
CIIOCOOCTBYIOT 3aKPEIUICHHUIO 3HAHHM, TIOYYCHHBIX NIPH N3YYCHNHU AUCIUIUINHBI «MeXaHnKay, a
TakXke OyyT UCIOIb30BATHCS M YIIAYOJISATHCS MOYTH BO BCEX TUCIHMILIMHAX MPO(ECCHOHATBHOTO
mukia («DIeKTpUYecTBe W MarHetusMmey, «Onrtuke», «ATOMHas W saepHas (U3UKa» U Jp.).
Ilepen w3ydyeHHEM IUCHUIUIMHBI CTYAEHTHI JOJDKHBI HM3YyYHThb JJIEMEHTAPHYIO (U3HUKY,
JJIEMEHTApHYI0 MaTeMaTHKy, MEXaHWKy B IIpefelax Kypca oOmeidl ¢(U3MKH U HMeTh
npeZcTaBiIeHne 00 MHTErpaJbHOM M TudepeHInaIbHOM HeurcaeHnd. TpeOyeMble 3HaHUS U
yMeHHs (OPMHUPYIOTCS B CPEIHEH INIKOJIE, YacTh Pa3ZesioB BHICHICH MaTEeMaTHKH U MEXaHHKY
CTYACHTBI U3y4alOT MapauIeIbHO B IIEPBOM U BTOPOM CEMECTpax IMepBOro Kypca.

4. O0beM TUCUUIIMHBI (MOTYJIs1)
4.1. O0beM AUCHUILIMHBI B 324€THBIX ¢IMHULAX C YKa3aHUEeM
aKaJeMHU4eCKHX (ACTPOHOMUYECKHNX) YaCOB U BU/bI y4eOHO# padoThI

Bunbr yue6HOM paboTHI, Ounas dhopma
OO011ast TPYI0EMKOCTb B 3a4€THBIX €AMHUIIAX 4
OO6m1ast TpyI0EMKOCTh B Yacax 144
AyMTOpHBIE 3aHSTHS B Yyacax, B TOM YHCIIE: 102
Jlexkun 34
[IpakTuyeckue 3aHATUS 68
JlaGopaTtopHbie 3aHATHSA
CamocrosTenbHas paboTa B yacax 42
dopmMa TPOMEKYTOYHOM aTTECTAINH Dk3amen (3)
4.2. O0bemM KOHTAKTHOM padoThl Ha 1 o0yyaroumerocs
Bunpl yueOHBIX 3aHATHI Ounas dhopma
Jlexun 34
[TpakTrueckue 3aHITHS 68
JlaGoparopHble 3aHATHIA
Koncynpranun 2
3ader/3a4eThl




DK3aMeH/3K3aMEHBI 0,35

Kypcossie paboTsl

KypcoBbie mpoeKThI

Bcero 104,35

5.ConepkaHue TUCUMILIMHBI (MOAYJIsl), CTPYKTYPUPOBAHHOE 10 TEMaM
(pa3nesnam), ¢ ykazaHueM KOJUYECTBA YACOB U BUI0B 3aHATHI

5.1 TemaTtnyeckuii NJIaH y4eOHOM JUCHUILINHBI

No |HaszBanwue pasnena, teMsl | Bcero AyauTOpHbBIC 3aHIATHUS CamocrosiTenpHa
qac Jlekt. IIpaxr. J1ab. st pabora

BBEJIEHUE 2 2
OcHoBHbBIE BOIIPOCHI
MOJIEKYJISIPHO- 24 4 20
KHHETHYeCKOH TeOpuH
OcHOBBI
CTATHCTHYECKOI 12 4 8
(puszuku
TepmoauHamMuka 13 4 8 1
du3nuecKass KHHETHKA 13 4 8 1
PeasibHble rasnl 9 4 4 1
Kuakocrn 13 4 8 1
TBepasble Tea 13 4 8 1
®da30Bble Mepexoabl 9 4 4 1
DK3aMeH 36 36
BCEI'O: 144 34 68 42

5.2. Conep:xanue:

TEMA 1. Bpegenume B  JIUCHUIUIMHY.  MOJEKYJISIPHO-KUHETUYECKUN U
TEPMOJMHAMHYECKUM TOAXOAbl K H3YYEHMIO COCTOSHUS BeElIEeCTBA. MUKpPOCKONMHMYECKHUE H
MaKpOCKOITMYECKHE BEIUYMHBI M MX H3MepeHus. CucTeMbl eAuHUL. 3aJadd MOJEKYJSIPHOU
Gbu3MKN U TepMOAWHAMUKH. PoNlb ¥ 3HaYeHHE MOJICKYJISIPHON (PU3UKUA M TEPMOIMHAMUKHU Kak
OCHOBBI COBPEMEHHOMN (PM3UKHU U TEXHUKH.

TEMA 2. OcHOBHBIE BONIPOCHI MOJIEKY/JISIPHO-KMHETHYECKOH TeOpHuH.

Macca u pasmepsl MoJiekyl. CocTosiHMe cucTeMbl. MoJenb HICATbHOrO Tras3a.
Temneparypa. Meroasl HM3MEpPEeHMs TEMIEPATypbl M TEMIIEpaTypHble IIKaibl. JlaBiieHHE.
VpaBuenne MenneneeBa—Knaneiipona. M300apHbiid, M30TEPMUIECKUN M U30XOPHBIN MPOIECCHI.
3akoH ABorajpo. 3akoH JlanpToHa. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

TEMA 3. OcHOBBI CTATHCTHYECKOH (PU3HKH.

Heobxomumbie cBeeHUST W3 TEOPUH BEPOSTHOCTEH. XapakTep TEIUIOBOTO JIBUKCHUS
Mosekya. JlaBmeHwe ra3za Ha CTeHKy cocyna. CpemHss sHeprust Mojekyid. Pacnpenenenue
Makcgemia. XapakTepUCTUUECKHUE CKOPOCTH MOJIEKYJ. DKCIEpUMEHTANIbHAsI MPOBEpPKa 3aKOHA
pacmpeneneHus MOJIEKyl Mo ckopocTaM. bapomerpuueckas ¢opmyna. Pacnpenenenue
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boneimana. Onpenenenne [leppenom uucna ABoragapo. dunykryaruu. [loHsTHE O CTaTUCTUKAX
®epmu—/lupaka u boze—DiHiITElHA.

TEMA 4. TepmoauHaMuka.

BHyTpeHHsIs HEprus HaeaabHOTO raza. TermioeMKoCcTh uaeaibHOTO Ta3a. M3o0apHas u
M30XOpHasg TEIUIOEMKOCTH. YpaBHeHue Maiiepa. HemocTtaroyHOCTh KIIACCHYECKOW TEOPUH
TerioeMKocTH. Paborta, coBepmiaemass TenoMm mpu u3MeHeHMH oObema. IlepBoe Hauaso
TepMoauHaMUKU. DyHKUHUU cocTOsHUSA W (GyHKIUU mporecca. OOpatuMble U HEOOpaTUMBbIE
TepMOJIMHAMUYECKHUE TMpouecchl. BTopoe Havano TepmoauHaMuKW. OHTponusa. [Ipumepsl Ha
BBIYHCIICHHE SHTPONMUH. AANabaTHBIA M MOJTUTPOIHBIN mporecchl. PaboTa mpu m3omporeccax.
HepasenctBo Knaysuyca. Teopema Kapnao u mukn Kapuo. Koadduiment nonesnoro nenctaus.
Tennosele  gBuratenmu. Iwkaer Otro w  JImsens. CBoOomnas sHeprus. Meton
TEPMOJMHAMHYECKHUX TOTEHIIUATIOB. DHTPOMUS U BEPOSTHOCTb.

TEMA 5. ®u3nyeckass KHHETHKA.

Cpenusas ninuHa cBOOOAHOTO Tpodera Monekyl. D¢GGEeKTUBHOE CEUYCHHE COYyIapeHUs.
SBnenus nepenoca. Juddys3us B razax. Cesazp kodpdunuenta nuddy3un ¢ MOABHKHOCTHIO
gacTull.  TemnonpoBOAHOCTh.  YpaBHeHHEe  IU(PY3UU-TEIUIONPOBOAHOCTH.  Bs3KOCTH
(BHyTpeHHee TpeHue). [lomyueHne u u3MepeHne TEXHUUYECKOrO Bakyyma. YIbTpapa3peKeHHbIE
ra3el. Ohdy3us.

TEMA 6. PeanbHble rassl.

B3anmopenicteue Monekyn. IloHdarne o npupoae MEXMOIEKYISApPHBIX Ccuil. Bupg
3aBUCHMOCTHU TIOTEHLIMAJIA U CHUJIBI B3aUMOJACUCTBUSA OT PACCTOAHM. MOJEIbHbIE MOTEHIIMAIIBI
B3auMoieiicTBus. [lonpaBku Ha COOCTBEHHBIE pa3Mepbl MOJIEKYN M MOTEHIUAIBHYIO HEPTUIO
B3auMOJeicTBUs. YpaBHeHue Ban-nep-Baanbca. M3orepmsl Ban-gep-Baansca u Onpaproca.
[IpaBuno Maxkcsemia. YpaBaenue /utepuun. CBoiicTBa BElIeCTBa B KPUTUUECKOM COCTOSIHMM.
OnpeneneHue KpUTUYECKUX IapaMeTpoB. YpaBHeHue Ban-gep-Baanbca B npuBEIEHHBIX
napaMeTpax M 3aKOH COOTBETCTBEHHBIX COCTOSHUHN. BHyTpeHHss sHeprusa. TemnoeMkocTs u
SHTpONHUs pealbHOro Trasza. HempepslBHOCTH Ta3000pa3HOr0 U JKUAKOIO  COCTOSTHHSL.
HpoccenupoBanue peanbHoro raza. Oddexr Jbxoyns — Tomcona. DHramenus. MeTobl
MIOJIyYEHUSI HU3KUX TEMIIEPATyp U CIKUKEHUS Ta30B.

TEMA 7. Kuakocru.

[loBepxHOCTHOE HaTsSHKEHHWE M CBs3aHHble ¢ HUM d3(dextsl. TepmoanHamuka
MIOBEPXHOCTHOTO HATsDKeHMs. SIBneHue cmauuBaHus. Jlo6aBouHOe HaBlieHHE MMOJ H3O0THYTOU
NOBEPXHOCTHIO KUAKOCTH. Popmyna Jlamnmaca. Kanumnsapusie seinenus. @opmyna JKropeHa.
PactBopsl. fIBneHue ocmoca. 3akoH Payinsd. IloBbllleHne TOUYKM KMIIEHHS M NOHMKEHUE TOUKH
3aMep3aHus pacTBOpoB. BiaxxHoCTh Bo3ayxa. Touka pochl.

TEMA 8. TBepable TeJia.

Cummetpus Ten. bawxHuN W nansHUl mopsgok. AMopdubie Tema. Kpucrammmyueckue
pemetku. Aan3otponus. JledekTsl KpuctamwioB. TemIoeMKoCTh TBEPAbIX Te. 3akoH J[royioHTa 1
[Itn.

TEMA 9. ®a30Bble nmepexoabl.

@a3bl U (azoBble NMpEeBpalleHHUs. YCIIOBHE paBHOBeCHS (a3 XMMHUYECKH OIHOPOIHOTO
BemectBa. da3zoBbie Tepexoabl mepBoro pona. YpaBHenue Knameiipona — Kiaysumyca.
3aBUCUMOCTD AABJICHUA HACBIMICHHOI'O IIapa OT TCEMIICPATYypPhI. TenmoeMKOCTh HAaCBIIIICHHOT'O
napa. Jluarpammbel coctosiHus. TpoiiHble TOukW. MeracTaOminbHbBIe CcOCTOsHHS. Da3oBbie
nepexo/ibl BTOPOTo poja.



6. MeToanueckne MaTepuaJibl Jisi 00y4arOIMXCs 110 0CBOCHHUI0
AUCHUILUIMHBI

OneHnka 3HaHWW, YMEHHWH, HAaBBIKOB, XapakTepHU3ylomas »JTambl (HopMUpOBaHUS
KOMIETeHIMH no aucuuiinHe «MolekymsipHas (U3uKa» OCYIIECTBISETCS B XO0JIe TEKYILEro U
MPOMEKYTOUHOTO KOHTPOJIS.

IIpome:xxyTouHasi arTecTanusi NPEeIyCMaTPUBAET OMNPOC CTYIAEHTOB, BBIMOJIHEHUE TPEX
KOHTPOJIbHBIX PadOT U TECTHPOBAHUE.

Onpoc pOBOAUTCS HA CEMHHAPAX 1O CIEAYIOMNM (parMeHTaM JTUCIHUIITNHBL:

— onpeeneHus pU3NUECKUX BEIUYHH;

— OCHOBHBIE TOHATHUS U a0CTPAKIIMU MOJICKYISPHON (DU3UKH;

— OCHOBHBI€ 3aKOHBI MOJICKYJISIpHOW (PM3UKU U HavYajla TEPMOJANHAMUKH.

CryneHTaM IpeuiaratoTcsi BOIPOCHI, OXBATHIBAIOIINE N3Y4aeMbIe pa3/Iesbl TUCIIUITIIMHBI.
B mponecce oOcyxneHuss pazOHparoTCsi OMMOKKM M HETOYHOCTH OTBETOB. Ilpm oOCyxineHuu
3aKOHOB HPUPOABI YTOUHSIOTCS PaMKH NMPUMEHMMOCTH 3THUX 3aKOHOB, TO €CTh OTPaHMYCHHS
yCIOBUH UX UCTUHHOCTH. KauecTBO 0TBETa OLIEHUBAETCA 10 TpeXOaIbHOM CrcTeMe: 3a BEPHBI
B TJIaBHOM OTBET CTaBUTCS «IUIIOC», 32 MPUHIUIIHNAILHO HEBEPHBIH WM OTCYTCTBHE OTBETa
CTaBUTCS] «MUHYC», 32 YaCTUYHO BEPHBIN OTBET — «ILJIIOC-MUHYCY.

Pa3HOBUIHOCTBIO oOmpoca SBISIETCS pEUIeHHE 3aJayd y JOCKM WM YYacThe B ee
pelIeHNnH, KOT/la OJHY M Ty >K€ 3a/lady BBINOJHSIOT HECKOJIBKO CTYAEHTOB. 3/1€Ch BIIaJIcHHE
MPEeIMETOM OLICHUBAETCS TAKXKE MO YKa3aHHOM BBIIIE TPEeXOaJUIbHOM CHCTEME.

CryneHtam mpejiaraeTcsl sa BapuaHTa, coaep:kamme 4—5 3a1ad 1o yKa3aHHbIM TeMaM.
YpoBeHb BBIMIOJIIHEHUSI Pa0OTHI OLICHUBAETCA YHMCIOM MPAaBUJIBHO PEUICHHBIX 3a/1ay. PemieHue
3aJja4M 3aCYUTHIBAETCS] MOJHOCTBHIO, €CIIU CTYACHT BBIMOJIHWI €ro B OOIIeM BUIE ¢ KpaTKUMHU
KOMMEHTApUsAMHU, U TOJIYYHJ IOCJIE MOJACTAHOBKM YMCIEHHBIX IAHHBIX MPaBUIBHBIM OTBET C
yKa3aHWEeM pa3MEpHOCTH. 3ajjauya 3aCUMTHIBAETCS HAIOJIOBUHY, €CIIU CTYAEHT HE COBEpIIMII
(bU3UYECKUX OMMOOK, TO €CTh MOJYYUIT BEPHOE PEIICHHE B OOIIEM BHUE, HO TOMYCTHII OMIUOKY
B MaTeMaTHYECKHUX pacyeTax M YyKaszajd HEeBEpHBIH dYHCIeHHbIH oTBeT. Kpome Toro, 3amaua
3aCYMTHIBACTCS HAMIOJIOBUHY, €CJIM B YHCICHHOM OTBETE HE yKa3aHa Pa3MepHOCTb.

CryneHTbl, MOJIyYUBIINE HE MEHEE YEThIpeX OayioB 3a KaXayl KOHTPOJbHYIO paboTy,
MOTYT OBITh OCBOOOXK/IEHBI OT PEIICHUS 337a4 Ha SK3aMeHe M0 JaHHOH TUCIMIUIHHE. J{J1s1 3TOoro
OHH JOJDKHBI YCHEIIHO CAATh 3a4€T MO (PU3NIECKOMY MPAKTUKYMY.

Tecmuposanue OCyIIECTBIISIETCS 110 BCeM paszeinam Kypca. CtyneHntam npeanararorcs 20
3aJaHUi ¢ MHOKECTBEHHBIMU WJIM €IMHUYHBIMU OTBeTaMU. [IpOA0IKUTENEHOCTD UCTIBITAHUH —
2 akajeMu4ecKux yaca. TecTHMpoBaHME HA3HAYAETCS IMOCTEe OKOHYAHHUS JIEKIMOHHOTO Kypca.
YpoBeHb BBHINIOJIHEHHUS TECTA OLIEHUBACTCS YHCIOM MPaBMIIbHBIX 0TBETOB. [10 KaXkaomy 3amaHuio
3a BEpHBI BapuMaHT OTBETa CTABUTCSA IUIIOC, 3a HEBEPHBII — MHHYC C IOCIEAYIOUINM
CYMMHPOBAHHEM IO U3BECTHBIM IMpaBuiaM. Kpome Toro, npu nmpoBepke HECKOJIbKHUX OTBETOB Ha
OIMH U TOT € BONPOC HEBEPHBIH OTBET YHUYTOXHUT BepHBIH. CTYyIEHTHl HE TOJIKHBI
MEPENUChIBaTh BOMPOCHI, TOCTATOYHO yKa3aTh OYKBBI, COOTBETCTBYIOIINE MPABUIHLHBIM OTBETAM,
OKOJIO HOMEpa BOIpoca.

Tect cumTaercs yCHEIIHO BBINOJHEHHBIM, €ClIM OO0ydaeMblii HaOHpaeT ABE TPETHU OT
MaKCHMaJIbHO BO3MOKHOI'O YHCJIA TIPABUIIBHBIX OTBETOB.

HNroroBas arrectamusi npoxoauT B ¢dopme 3k3ameHa. CTyAEHTBHI CHAIOT JK3aMEH IO
OmieraMm, B KaXJIOM M3 KOTOPBIX MMEIOTCS JBa BOIIPOCAa MO TEOPUU M OJIHA 3ajava. TemaTuka
BOITPOCOB U 33/1a4 B Ka)XJIOM OMJIETE JTIOJDKHBI KacaThCsl TPEX PA3TUYHBIX Pa3AesioOB JUCITUTIIIUHBI.



OnMHaKoBBIX 3a/a4 B OMJIETax HET, TO €CTh KaXIbld CTYAEHT IOJIy4aeT WHIUBHIYaTbHYIO
3agady. CIo>KHOCTB 33124 HE MPEBBIIIACT TE€X, KOTOPHIE pEIlaIiCh Ha CEMUHApaX U BKIIOYAIUCH
B KOHTPOJIbHBIE PaOOTHI.

Ha moaroroBky k otBery cryaentam naerca 40 munyt. [Ipexae Bcero, OHU IOJIKHBI
peluTh 3a7auy U 3aIlIUTUTh ee pemieHue. [ ycnemHno ciaun sK3aMeHa 3ajada J0KHa ObITh
pemieHa camocTosTenbHO. Jlomyckaercss [Be MOJACKAa3KH MpENojaBaTesieM, 3a YTO CHIXKACTCS
OKOHYaTenbHas oneHka. CTyIeHT, He CyMEBIIMNA CIIPaBUTCS C 3a7aueil Ha yKa3aHHBIX YCIOBUSX,
MOJTy4aeT HeYAOBIETBOPUTEIIbHYIO OIICHKY.

IIpu pemeHHOM 3amaye 3K3aMEeH MPOAOJDKACTCSA. YUalluecs H3JIaraloT BOIPOCHI 10
OuieTy, a MOTOM OTBEYAIOT Ha JOMOJHUTEIbHBIE BONPOCHI, KaK MO OWJIETy, TaK U IO BCEMY
Kypcy. OT cTyneHTOB TpeOyeTcs MmOHMMaHue (U3UYECKON CYINTHOCTH 3aKOHOB U SIBIICHUE, a
TaKXe 3allOMUHaHHE OCHOBHBIX (hopMyi. [l mosydeHHsl OTIIMYHOM OLIEHKH CTYIEHT JOJIKEH
IIPOIEMOHCTPUPOBATh 3HAHHE BCEX Pa3JIesIOB AUCLUUILINHBI, BKIIOYas ONpeAeaeHus pu3nueckux
BEJIMYMH, (POPMYIHUPOBKH 3aKOHOB (M3UKU C yKa3aHMEM TPAaHUI] UX MPUMEHHUMOCTH, a TaKXe
BBIBOJI OCHOBHBIX (opMyi. OLieHKa «XOpOILO0» CTaBUTCS 3a 3HAKOMCTBO CO BCEMH pasjeiaMu
0e3 yMEeHHMsI BBIBOIUTH (POPMYJIbI U 3aKOHBI (pru3uKH. OIlEHKa «yJOBIETBOPUTEIBHO» CTABUTCS 32
PEILIEHHYIO 3a7]auy U YaCTHYHOE 3HAHHE BCEX Pa3J/ieoB Kypca.

6.1. CamocrosiTesibHAsi paboTa 00y4alouIuxcs 1Mo JMCHUIIMHE (MOIYJIIO)

No Paznen (Tema) 3ananue Yacel MeTtonuuecKkue dopma
wn JUCHUILIAHEI PeKOMeHIau 10 KOHTPOJISI
BBLITIOJTHEHHIO 3aJaHHS
1. | BBEJEHUE JI7s TOATOTOBKYU K PELIEHUIO
WHIUBUIYAIbHBIX  3aJaHHI
€KOMEH/IYETCSI
N3yuenue p Y .
MMOIB30BaThCS y4eOHO- | YCTHBII ommpoc
JIUTEpaTyphl
METOAMYECKUM 1ocobuem [4]
n3 CIIICKa OCHOBHOM
JUTEPaTyphI
2. | OcHoBHEIE JI1s TOATOTOBKYU K PELICHUIO
BOIIPOCHI WHOIUBUAYAIbHBIX  3aJaHUl
P N3yuenue Y
MOJIEKYJIIPHO- pEeKOMEHIyeTCA
o JIUTEPaTypHl,
KHUHETUYECKON elLIOHIe MMOJIL30BaTLCSA yueOHo- | KonTponpHas
TEOPHUH 13) anan METOAMYCCKUM mocoouem [1]
U3 CIHCKAa OOMNOJHUTEIbHOU
JIUTEPATYPBI
3 | OcHoBHI J71s1 MOArOTOBKY K PEUICHUIO
CTAaTUCTUYECKOM WHIUBUAYAIbHBIX  3aJaHWi
N3yuenne ABIILY a
buzukn pEKOMEHAYETCS
JUTEPaTyphl,
MMOIB30BaThCS yueOHo- | KoHTponbHas
pelenne
METOAMYECKUM 1ocooueM [ 1]
3a7a4 o
n3 CIIICKa OCHOBHOM
JTUTEPaTyphI
4 | TepmoauHaMuka JI71s TOATOTOBKYU K PELIEHUIO
N3yuenne WHIUBUYAIbHBIX  3aJaHHIl
JINTEPATYPHI €KOMEHTyETCS
PaTypel, 1 p Y KonTponpHas
pelieHue MOJIL30BaThCS yaeOHo-
3aau METOINYECKUM TTocoOmem [4]
u3 CITHICKa OCHOBHOI1




JIUTEPaTypBI
dusnyeckas Jnst moaroroBku k pemienuto | KonrponbHas
KUHETHKA WHIUBHUIYAJIbHBIX ~ 3aJaHUU
N3yuenue AMBIILY g
pEKOMEHIyeTCs
JUTEPaTyphl,
MOJIb30BaTHCS y4eOHO-
pelieHue
METOJMYCCKUM TocooueM [1,
3a1a4 o
4] wu3 cHoMcKka OCHOBHOM
JTUTEPaTyphI
PeanbHbIe razel N3yuenue Jnst moaroTroBku k pemieHuto | [TuceMeHHBIM
JTUTEPaTYPHI, WHIUBUIYAJIbHBIX — 3aJaHUU onpoc
peuieHue PEKOMEHIyeTCs
3a1a4y I10JIb30BATHCS yueOHo-
METOINYECKUM TTocoOmeMm [4]
u3 CITUCKa OCHOBOU
JIUTEPaTypHI
Kunkoctu H3yuenue JI7s TOATOTOBKYU K PELIEHUIO
JUTEPATYPBHL, WHIUBHUIYAJIbHBIX  3aJaHUU
pelieHue pPEKOMEHIyeTCst
3a1a4 MI0JIb30BATHCS yueOHo- | Konrtponbphas
METOJMYCCKUM T10co0ueM |2,
3] w©W3 cmOucka OCHOBHOM
JTUTEPaTyphI
TBepabie Tena N3yuenue JI1s TOATOTOBKYU K PEMICHUIO
JTUTEPATYPHI, WHJIUBUIYAJIbHBIX ~ 3aJaHUM
CLICHUE €KOMEH1yeTCs .
p p Y [TuceMeHHBII
3a1a4y I10JIb30BATHCS yueOHo-
onpoc
METOINYECKUM TTocoOmeMm [4]
u3 CIIMCKa OCHOBHOU
JIUTEPaTypBI
®da3oBbIE N3yuenune JI71s1 IOATOTOBKY K PELICHUIO
MepPEXO0bI JUTEPATYPBHL, WHIUBHUIYAJIbHBIX  3aJaHUU
pelieHue pEKOMEHIyeTCst
3a1a4 MOJIb30BaTHCA y4eOHO- | YCTHBII ommpoc
METOJIMYECKUM TIocooueM [4]
u3 CIIACKa OCHOBHOM
JTUTEPaTyphI

6.2. TemaTnka ¥ 3a1aHuA N/ NIPAKTHYECKHUX 3aAHATHIA

Tema 1. BBEJJEHUE

3aoanus:.

Ciopmynupyiime omeemut Ha 60nPOCHL:
1. Kakoe yTBepKIeHHE JIEKHT B OCHOBE CTATUCTUYECKOTO METOJa MPUMEHHUTEIHHO K
MOJIEKYJIIpHO# u3uke?
2. B deM CcymHOCTh TEPMOJAMHAMUYECKOTO METOJA OMUCAHUSI COCTOSHUS cucTeMbl? Ha kakmx
3aKOHax 3TOT MEeTOJ| Oazupyercs?
Dopmut KOHMPONA:
- YCTHBIW JOKJIA WJIM OTBET Ha MPAKTUIECKOM 3aHSTHH;
- IPOBEpPKa 3aIaHHS;
- TECTHUPOBaHUE.

Tema 2. OcHOBHBIE BONIPOCHI MOJIEKYJISIPHO-KUHETHYECKON Teopuu
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3aoanus:
Pewiume 3a0auu:
E. N. UponoB «3amaun mo obmiei puzmke» Ne: 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9,

2.10,2.11,2.12,2.13,2.14

Hown

N

oo

©w

10.

11.
12.

13.

14.

Cohopmynupyiime omeemul na 6onpocwi:
[aiite ompeneneHue aTOMHONM M MOJEKYJISIpHOW Macchl. UTo Takoe u30TON? 3aNnMIIUTE
npuOIMKeHHO 00beM MoJIeKynbl. UTo Xapakrepusyet yucio Jlommuara, aucia ABoraapo?
[lepeuncnure OCHOBHBIE 3JIEMEHTHI MOJIENIN BELIECTBA B MOJIEKYISIPHON (DU3HKE.
B uem cymnocth 3akoHOB JlanibToHA U ABOraapo?
Kakoii cMbIcn moslyyaeT mnapaMerp TeMIepaTypbl MpH  MOJEKYISpHO-KMHETUYECKOM
MCCJIEIOBAHUM TETIOBBIX CBOMCTB BellecTBa?
JlaliTe TIOHATHE TEPMOMETPUYECKOrO TeJla W TEPMOMETPUYECKOM BennuuHbl. Kakne
duznuecKre XapaKTePUCTHKHU TEJI MOXKHO HUCIOJIb30BaTh ISl U3MEPEeHHs TeMriepatypsl? Uem
00BsCHSETCS pa3HOOOpa3ue MIKajl Temmeparyp?
Kaxkoe Teno BeIOpaHO B KayecTBE TEPMOMETPHUECKOTO B aOCONIOTHON TEPMOJAMHAMUYECKOM
mkaje Temneparyp? KakoBsl mpenMyIiecTBa Takoro Beioopa?
[To ckOABKUM pemepHbIM TOYKaM OMPENEISeTCs TEPMOJAMHAMUYECKAs LIKaJla TEMIIepaTyp B
cn?

Dopmbl KOoHmMpoOnA:

- YCTHBIN JIOKJIaJ UM OTBET Ha MPAKTUYECKOM 3aHITHH;

- IPOBEpKA 3aJIaHus;

- TECTUPOBAHUE.

Tema 3. OCHOBBI CTATUCTHYECKOH (PUBUKH
3aoanusn:
Pewuume 3a0auu:
E. 1. Uponos «3amaun o obmieii pusmke» Ne: 2.85, 2.86, 2.87, 2.100, 2.101
Cohopmynupyiime omeemul na 6onpocwi:
JlaiiTe onpeneneHne BEPOSITHOCTH, TIIIOTHOCTH BEPOSATHOCTH.
Kaxkoe cBOICTBO COBOKYITHOCTH COOBITHH JIeTIaeT BOSMOXHBIM HOPMUPOBKY BEPOSATHOCTH?
3anummTe (GOpMYIBI JUIS CPEAHEr0 3HAYEHUs AUCKPETHOM W HENMPEPHIBHON CIydailHOU
BEJINYUHBI.
3aBUCUT JIM CpEJHEE 3HAUYEHUE BEIUYUHBI OT IMEPEMEHHOM, MO KOTOPOM MPOU3BOIUTCA
ycpennenue? [IpuBeaute npuMepsl, MOATBEPKAAIOIINE BaIll OTBET.
Kakumu BennumHaMu XapaKTepU3yIOTCS MaKpO- 1 MUKPOCKOITMYECKHE COCTOSHUS ra3a?
KaxoB o0miuii xapakTep COOTHOMICHUS MEKIY MaKpO- M MUKPOCKOMTUYECKUMH COCTOSTHUSMU
CUCTEMBI?
3anumute QyHKIUIO pacnpeneneHus ['aycca (MCoOnb3ysi B Ka4ECTBE MEPEMEHON BEITMUUHBI
KOOPJIMHATY X) U U300pa3nuTe MPUMEPHBINA BHJI TOW (PYHKITUH.
[Ipu kakux NpeanoNoKeHUIX CpaBeJIMBO pacnpeneneHne MakcBeia o CKopocTam?
Kak n3mensiercs pacnpenenenne Makcgesia ¢ pOCTOM TeMIIEpaTyphi?
Uem oOycnaBiawBaeTCsl CYIIECTBOBAaHME MaKCUMyMa Ha KPHUBOW, XapaKTepuU3yIolei
pacnpenenenne Makcgesna?
Kaxkas cBsi3b cyniecTByeT Mex 1y pacnpenenenueM Makcpemia u pacnpeaeneHueM ['aycca?

Banummre (GyHKOMM pacrpejeieHus Makcseia (p(VX ), f (\7), F(V) , 4TO OHHU
XapaKTepU3yrT?

[TomyunTe 3HaUYeHHE HaMbOOJIEE BEPOSTHOM, CpeTHeapu(hMETHUESCKON M CPETHEKBAIPAaTHIHON
CKOpPOCTEH.

W3o6pasute Buj KpuBoii pacnpenenenus F(V) u oTMeTbTe NpHMepHBIE MONOKEHHS
HanOoJiee BEepOATHON, cpeiHeapu(PMETHUECKOM U CPETHEKBAIPATUIHON CKOPOCTEH.
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15. M306pasute npumepHsle rpaduku Gpyakmun F(V) s 1Byx pasHbIx 3HaueHwmit TemmepaTyp.

16. M306pasute npumepuele Tpadpuku ¢ynxrmum F(V) 1a OByX rasoB ¢ pasamdHBIME

3HAYECHUSIMU MOJIEKYJIIPHOM MacCCBhI.
17. O6bAcHUTE IPHUMHY acCHMMETpHH rpaduka Gpynkiuu pacnpenenenus F(V) .

Dopmul Konmponn:

- yCTHBIfI JOKJIaa Ui OTBCT HAa MPAKTUYCCKOM 3aHATUU,
- IPOBEPKA 3aJIaHUs;

- TECTUPOBAHUE.

Tema 4. TepmoanHaMuka

3adanus.

Pewume 3a0auu:

E. . UponoB «3amaum mo obmen pusuxe» No: 2.25, 2.26, 2.27, 2.28, 2.29, 2.33, 2.38,

2.42,2.49, 2.54, 2.55, 2.56

ok~

~

10.

11.

12.
13.

14.

15.

16.

Cchopmynupyitme omeemot Ha 6onpocoi:

JlaiiTe MOHATHE BHYTPEHHEH SHEpPIuu, TEIUIOTHI, paboThl. Kak BHYTpEHHss SHEPrus, Tak
U TeIIoTa 00YCIaBIUBAIOTCS YHEPIETUYECKUMHU YCIOBUSMHU Ha MOJEKYJISIPHOM YpOBHE.
B uem ux paznuuue?

[Ipu xakux yciousx nuddepeHnuanbHas Gopma SBISETCs MOJTHBIM TudPepeHraioM u
9TO0 Takoe (YHKIHUsS COCTOSHUS cucteMbl? Kakue TepMOoauHAMUYECKHE BETUYHHBI
ABIISAIOTCA PYHKUIUAMU COCTOSTHUSA?

B uem cocrout coxmep:xkaHue mepBOoro Hauvajga TepMoguHaMuku? Kak maremarnuecku
3aMMCBIBAETCS 3TOT 3aKOH?

KakoBo camoe BaxHOE CBOMCTBO (DYHKIIUU COCTOSTHUS?

3anummMTe BBIPAXKEHUE U1 BHYTPEHHEH OJHEPruyM OJHOIO0 MOJS MJICaJbHOIO Tasa,
COCTOSIIIIETO U3 TUHEHHBIX (HETMHEHHBIX ) MOJIEKYIL.

ChopmynupyiiTe copep’kaHne NMEPBOTO Haudajga TepMOJAMHAMHUKHA. Kak MareMaTrnuecku
3aIUCHIBACTCS ATOT 3aKOH?

UTo Ha3bIBAETCS TEIUIOEMKOCTBIO, YIETBHOM M MOJISIPHOM TETUIOEMKOCTAMU?

N3 kakux (u3uueckux cooOpakeHUM CIeAyeT, YTO TEIUIOEMKOCTh UCATBHOTO Ta3a MpH
MOCTOSTHHOM JIaBJI€HUU OOJIbIIIE, YEM MIPH MOCTOSTHHOM 00beme?

Hcnons3ys MaTeMaTu4ecKoe BbIpaKEHUE IIEPBOTO HayaJla HAUTH CBSA3b MEXKAY Cp uC, .

PaccMmoTpuTe Takke ciydail peasibHOTO raza. 3aBUCHT JIM B OOIIIEM CITydae TeIIOEMKOCTh
OT MOTEHLUUAILHON SHEPTUU B3aUMOACHCTBUS MOJIEKYI1?

N3o0pasute rpaduyueckn OpHUEHTHPOBOUYHYIO 3aBUCUMOCTh Cy OT TeMmriepaTyphl JUist
JIBYXaTOMHOT'O r'a3a, Harpumep, As Bogopoaa. BOiam3u kakoil Temneparypsl HaiiileHHOE
Ha OMNbITE€ 3HAYEHUE TEIUIOEMKOCTH MOJEKYJSIPHOIO BOJAOPOAA CTPEMHUTCS K 3HAYEHUIO
TEMJIOEMKOCTH OJIHOATOMHOTO ra3a?

Kaxkune nenarorcs npeanonokeHuss 0 CTPOCHUH MOJIEKYH IIPHU pacyeTe TEII0EMKOCTH ra3a
Ha OCHOBAaHUM TEOPEMbl O PABHOMEPHOM pACIpPEACICHUH HHEPrud IO CTEHEHSIM
c¢B0OOOIBI?

OrpaHu4eHb! 1 KaKUMH-HUOY/Ib TIpeIeIaMy BO3MOYKHBIE 3HAYCHUSI TETIIIOEMKOCTH?

[Ipu kakux yCcIOBUSIX TEINIOEMKOCTh MOXKET UMETh OTPULIATENIbHBIN 3HAK? Bo3MOXKeH u
TaKou ciyyan?

Kakne tepmonnHamuueckue mpoueccbl BaM M3BECTHBI, U KaKUMH YPaBHEHUSMH OHU
ommceiBatoTcsa? M3o0pasute rpaduku 3TUX TporeccoB. [lomydnte BBIpaKEHUS IS
paboThl, COBEpIIIaeMOl CUCTEMOM TIPH 3TUX IIPOIIECCax.

B kakux ciydasx mpupaileHue BHYTPEHHEW 3HEPruu CUCTEMbl PaBHO MOABEACHHOMY K
cUCTEeME KOJIMYECTBY Teruia?

B kakux cinyyasx BHYTpEHHSISI SHEPTUsI CUCTEMbI TOCTOSIHHA?
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17.

18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.

29.

30.

B kakux cinydasx M3MEHEHUE BHYTPEHHEW SHEpPIUU CHCTEMBbl paBHO BHEIIHEH pabote,
COBEPUICHHOW CUCTEMOM?

[TonyunTs ypaBHEHHE aaMabaTUYECKOTO Mpolecca M HaWTH paboTy, BBHITOTHEHHYIO
CHUCTEMOH IPH 3TOM IIpOLIECCE.

[TonyunTe ypaBHEHME TMOJUTPONHYECKOro mpouecca. [lpm  Kakux  yCIOBHUSX
MOJIMTPONUYCCKANA  TPOIECC TMEPEeXOAWT B  aauabaTHUeCKui, H30TEPMUUYECKHM,
n3o0apudeckuii, n3oxopudeckuii? Kakue mpenerapbHble 3HAYEHUS MOXKET NPUHUMATH
MOJISIPHASI TETUIOEMKOCTb MOJIMTPOIUYECKOTO ITPOLIECCA, COBEPIIAEMOTO ra3om?

[Touemy nepBbIii 3aKOH TEPMOJUHAMUKHN SKBUBAJICHTEH YTBEPKIECHUIO O HEBO3MOKHOCTHU
MIOCTPOEHHUS BEUHOI'O JBUTATENS IEPBOTO poaa?

B ueM cocToUT NpUHIMNHAIBHOE Pa3IUYKe LIUKIOB TEIUIOBBIX U XOJIOAWIbHBIX MAIINH?
Omumute mukn KapHo ¢ upmeansHbiM razoM. BeiBemure dopmyny mns KITJ nukna
Kapmo.

3anummure BblpaxkeHus g KIIJ TemnoBeIX M XOJOAWJIBHBIX MamuH. [Ipum Kakmx
yenoBusix KITJ[ 3Tux MarmuH OO0JbIe eTuHUITBI?

Haiite  popmynmupoBkn Kmaysuyca u Tomcona (KenpBuHa) BTOpOTO Hauaia
TEPMOJIUHAMUKHU U JJOKAKUTE UX SKBUBAJIEHTHOCTD.

TepmoauHaMuueckas IIKajga TEMIEPATYp M €€ TOXAECTBEHHOCTb HACAIBHO-Ta30BOM
HIKane.

Chopmynupyiite Teopemsbl KapHo.

[Tyrem 000OIICHHSI BTOPOTO Hadala TEPMOIAMHAMHKHU IMOMBITAHTECh BBECTH IMOHSITHE
SHTPOIIHH.

3anuimmMTe OCHOBHOE YpaBHEHUE TEPMOAMHAMHUKH, CBS3BIBAIOIEE MEPBOE HAYaAIO CO
BTOPBIM.

N3o06pasute nmkn Kapuo na mumarpamme S-T (S — sHrponms, T — Temmeparypa) u
HaiiauTe BeipaxkeHue s K11 muka.

Cdhopmynupyiite TeopeMy O pOCT€ SHTPONUU H3OJUPOBAHHOUN cucTeMbl. [lepeuncnure
IIPOLIECCHI, IpU KOTOPBIX OHTpomMs pacteT. JlokaxuTe TeopeMy, HCHOIb3Ys
KOHKPETHBIHN IIpoLiecC.

Dopmuvl KoHmponn:

- YCTHBIM JIOKJIaJ WIK OTBET HA MIPAKTUUYECKOM 3aHSTUH;

- MPOBEPKA 3aJaHUS;

- TECTUPOBAHUE.

Tema 5. @u3nyeckass KHHETHKA

3aoanusn:

Pewiume 3a0auu:

E. 1. Uponos «3angaun mo obmeit pusuke» Ne: 2.235, 2.236, 2.237, 2.238, 2.239
Cdhopmynupyiime omeemul na 6onpocwl:

B dWem cMbICT CTONKHOBEHHS W CpeOHEH UIMHBI CBOOOJHOTO TMpo0era mpu uX
oTpezieNIeHuH TIOCPEICTBOM MOIIEPEUHOr0 CeUeHUs?

BreiBequte dopMyny Mg CpeAHET0 YHCIa CTOJKHOBEHUH, HCHBITHIBAEMBIX OJTHOM
MOJIEKYJION M MEKIy BCEMU MOJIEKYJIaMH €UHUIIBI 00beMa raza B eIMHUILY BPEMEHHU.
Yro Takoe cpeHss ATMHA cBOOOAHOTO Ipodera Monekyn rasa? BeiBenute dopmyy s
CpemHel ImuHBI cBOOOAHOTO Tmpobera mojekyn. [lomydnte yuciaeHHOe 3HAYCHUE ITOU
BEJIMYMHBI JIJIS1 MOJIEKYJI Ta3a, HaXOISAIIErocs Mpyu HOPMAJIbHBIX YCIOBUSIX.

3anumute GopMyny ISl YaCTOTHI CTOJIKHOBEHHM MOJEKYT O CTEHKY cocyna. Ilouemy
CTOJIKHOBEHHUSI MEXJy MOJIEKYJaMHU HJICAbHOTO Tra3a HE CKa3bIBAIOTCS Ha 4YacToTe
CTOJIKHOBEHUI MOJIEKYJ O CTEHKY COCy/a.
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BeiBenute dopmyny s 3pPEeKTUBHOTO HONMEPEYHOro CeUeHHUs CTOJKHOBeHWH. Kaxk
MOTIEPEYHOE CEUYEHHE CBA3aHO C 3aKOHOM OCJa0JIeHHs MOJIEKYJISIPHOTO IMydka B Trase?
Kakoii cmbicit nmeet nonepeunoe ceuenue? Kak oHO CBsSI3aHO ¢ TeMnepaTypoid?
[IpuBenuTe dhopmyny AJIsi MONEPEUHOTO CEYCHHS CTOJIKHOBEHM. IMeeT i 3To ceueHue
YUCTO reoMeTpuuecKuii cMbicii? OT 4ero oHO 3aBUCUT?

BriBenute dhopmyny st cpenHel IMHBI CBOOOIHOTO mpolera MoJiekyin ra3a. OT Kakux
BEJIMYMH OHA 3aBUCUT?

Dopmovl Konmponn:

- YCTHBIN JIOKJIaJ UM OTBET Ha MPAKTUYECKOM 3aHITHH;

- IPOBEpKA 3a/IaHus;

- TECTUPOBAHUE.

Tema 6. PeanbHble ra3nl

3aoanus

Pewtume 3a0auu:

E. 1. Uponos «3amgaun mo obmeit pusuke» Ne: 2.211, 2.212, 2.213, 2.214,2.215
Copmynupyitme omeemot Ha 60npocwl:

B kakoM HampaBiieHMM MU3MEHUTCS BBIYMCICHHOE 3HAUCHUE JAaBJICHUS AJIA UICaTbHOTO
rasza Ha CT€HKY, €CJIM PUHAITh BO BHUMaHHUE KOHEUHBIE pa3MePhbl MOJICKYIT?

B kakoM HampaBiieHMM MU3MEHUTCS BBIYMCICHHOE 3HAUECHUE NABJICHUS AJIA WUICaTbHOTO
rasza Ha CTE€HKY, €CJIM MPUHITh BO BHUMAHUE CUJIBI PUTSHKEHUS MEKTYy MOJIEKYIamMu?
Uro Bbl moHumaeTe moJA YpaBHEHHUEM COCTOSIHUSI CUCTEMBI? 3alMIIUTE YypaBHEHUE
COCTOSIHMSI JUJIi  WJEaIbHOTO Tasza, raza Ban-nmep-Baansca, auddepennuanpaoe
YpaBHEHUE COCTOSIHHUSI.

Uewm Bo3BIBatoTCs Ban-nep-BaanscoBbl cuibl? M300pasute BUa KpUBOW MOTEHIIMATBHON
SHEPTUU B3aUMOJEHCTBUS MEKIY MOJIEKYJIaMHU B 3aBUCUMOCTH OT PACCTOSIHUSI.
3anummMTe ypaBHEHUE COCTOSIHUS PeajbHOTO Trasza I IPOU3BOJIBHOTO KOJUYECTBA
BelecTBa. OT KaKMX MapaMeTpoB 3aBUCUT BHYTPEHHSIs1 sHEprus raza Ban-nep-Baanbca.
N3o0pa3sutre TeopeTHueckrue M OKCICPUMEHTAIbHBIE HM30TEPMBI PEATIbHOTO Ta3a.
Onuiure 3aBUCUMOCTH JIaBJICHHUSI HACBIIIEHHBIX MapoB OT Temmeparypbl. [louemy
MEepPEOXJKIACHHBIA TMap W TMeperperas >KUIKOCTh HA3bIBAIOTCS METacTaOMIIBHBIMU
COCTOSIHUSIMH?

OnuImTe COCTOSTHUE CUCTEMBI KHUIKOCTh — I1ap.

[IpuBeauTe TpUMEpHBIA pacyeT MOMPABOK HA O0BEM W HA JAaBJICHHE, BXOJSIIIUX B
ypaBHeHue Ban-nep-Baanbca.

Dopmuvl KOHmMpPONA:

- YCTHBIH JIOKJIa] WJIM OTBET HA MMPAKTUUYECKOM 3aHSTHH;

- MpOBEPKa 3a1aHUS;

- TECTUPOBAHUE.

Tema 7. Kuakoctu

3adanus.

Pewume 3a0auu:

E. 1. Uponos «3amaun o obmeit puszmke» Ne: 2,171, 2.172,2.180, 2.183, 2.186
Coopmynupyitme omeemot na 6onpocwl:

OxapakTepu3yiTe yCIOBUSI paBHOBECHS KUIKOCTH HA TpaHUIlE pa3aena cpen. [lomyuure
(dbopMyITbI, OMMCHIBAIOIIME YCIOBHS PABHOBECHS HA TPAHUIIC Pa3jelia Cpes.

3anummuTe GOpMyTy MOBEPXHOCTHOTO MOJEKYJISIPHOTO JAaBJICHHWS] HAa KaIUIIO YKUIKOCTH
paamyca R. Kakoit Bug npumeT 3ta ¢popMyiia B ciiydae my3blpbka TOTO ke paauyca?
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3. anummurte ¢opmyny Jlammaca B obmieM Buzxe. MOXKET JM  JONOJHUTENIBHOE
MOJIEKYJIIPHOE JIaBJI€HHE, OKa3blBAEMOE Ha KHUJKOCTh, paBHATbCS Hymwo? JlaiiTe
000CHOBaHMS.

4. Tlomyuute GhopMyTy JUIsl BBICOTHI IOJHATHS (OMyCKaHUs) YPOBHS JKUJIKOCTH B OTKPBITOM
KawUIsIpHOM TpyOke. B kakoi 00nacTH uenoBeuecKol esATeTbHOCTH KaluJUIIpPHbIE
KaHaJIbl L1e1eCO00pa3HO 3aKphIBATH CBEPXY?

5. Jlnsa Kakux 1ened MCHOIb3YIOTCS SIBJIEHUS CMayMBaHUSA U HecMauuBaHusA? Moxer iu
TEJIO IUIaBaTh Ha MOBEPXHOCTU JKUAKOCTH, €CIM IUIOTHOCTh Tena OOJIbllIe MIOTHOCTH
KUAKOCTU? MOXKET JIM TENO MOTPYyXaThCsl B KMJKOCTb, €CIM IJIOTHOCTH TEJla MEHbIIE
IUIOTHOCTH KUJIKOCTH?

Dopmblt KOHmMPONA:

- YCTHBIN JOKJIaJ WU OTBET Ha NPAKTUYECKOM 3aHITHH;
- IPOBEPKA 3a]1aHUs;

- TECTUPOBAHUE.

Tema 8. TBepabie Teaa
3adanus:
Cohopmynupyiime omeemul na 6onpocwi:

1 BeiBeaure Qopmysy TEIJIOEMKOCTH OJAHOATOMHBIX TBEpAbIX Tel. B ueM 3aknirovaercs
CYILIHOCTH 3akoHa J{rononra - [1tu?

2 Kak Bemonasercs 3akoH Jlionmonra - Iltm mist pasnuunbix snemeHToB? [IpuBenute
MIPUMEPHYIO KPUBYIO 3aBUCUMOCTH TEIJIOEMKOCTH OT TEMIIEPaTYpHI.

3 Kakwue nomymieHus aenarTCs MPU BBIBOJE TEIIOEMKOCTH 0 KBAaHTOBOH Teopuu? B uem
oTiIMuue Teopui DiiHmreiiHa u Jlebas?

4 Tlouemy mpu TemrepaTypax, OJHU3KUX K aOCOTIOTHOMY HYJIIO TEIJIOEMKOCTH CTPEMATCS K
HYJIEBOMY 3HAUEHUIO?

5 Jluis ra3oB npu OOBIYHBIX TeMIIEpaTypax CHpaBelIuBo ypaBHeHHe Maiiepa C, — Cy = R.
UTO MOXXHO CKa3aTh O BBINOJHEHWU WJIM HEBBIIOJHEHMHM 3TOTO YpPaBHEHHUS B Ciydae
METauIoB?

6 VYaenbHbIE TEMIOEMKOCTH METAITMYECKUX TBEPJBIX TEJ 3HAYMTEIHLHO MEHBIIE YISIbHBIX
TEIUTIOEMKOCTEH Ta30B U XHAKOCTeH. OOBICHUTE IPUUNHY ITUX PACXOXKICHHM.

7 Cuutasi, 9TO Ha KaXIbIi KOJEOMIOMMIICS MOH KPUCTAIMYSCKON PEUICTKH MPUXOAUTCS
OJIMH CBOOOJIHBIN AIIEKTPOH U YTO, CBOOOJHBIE AJIEKTPOHBI MOXHO paccMaTpHUBaTh Kak
UJIeabHBIN ra3, ONpeAeuTe aTOMHYIO TEINIOEMKOCTh Kpuctaiia. CpaBHUTE MOTYYEHHOE
3HAYEHHE C BhIpakKeHHEM 3akoHa J[rononra - [Itn. O0bsicHUTE TTOJIyIeHHBINA PE3YIIbTAT.
Dopmbl KoHmpoaa:

- YCTHBIN JIOKJIaJ UM OTBET Ha MPAKTUYECKOM 3aHITHH;
- IPOBEpKa 3aJIaHusl;
- TECTUPOBAHUE.

Tema 9. ®a3oBble mepexoabl
3adanua:
Pewuume 3a0auu:
E. U. UponoB «3amaun mo obmieii ¢puszuke» No: 2.198, 2.199, 2.203, 2.204, 2.205, 2.206,
2.207,2.208
Cohopmynupyiime omeemul na 6onpocwi:
1. Yro Takoe HACBHIIIEHHBIH Tap? 3anuIIuTe YypaBHEHUE 3aBUCUMOCTH JIaBJICHHS
HaCBILIEHHOI0 I1apa oT TeMieparypsl (ypaBHeHue Kianelipona-Knay3uyca).
2. Ilonyuute ypaBHenme Kirameiipona-Knaysmyca, uCIonbp3yss MeETOJ BOOOpakaeMBbIX
KPYTOBBIX MPOIECCOB.
3. Kakwue nporiecchl MOXXHO ONHUCHIBATH € TOMOIIIBIO ypaBHeHUs Kianelipona-Knaysuyca?
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4. IlpuBeaute nmpumep auarpamMmbl COCTOSIHUS BeulecTBa. JlaiiTe MOHATHE TPOWHON TOYKH,

MIPUBEIUTE 3HAYEHUS [1ApaMETPOB TPOMHOM TOUKHU ISl BOJBI.

Kakumu appexramu conpoBokatotcs (ha3oBbie mepexo sl MepBoro poaa?

MosxHO 71 MCTmoyib30BaTh (M Kak) ypaBHeHue Kiamelipona-Knaysmyca mist omucaHus

¢a3oBbIX nepexoa0B BToporo pona? Kakue mepexossl OTHOCATCS K MEpexojaM BTOPOTo

pona?

7. Kaxoii xputepwii TEpMOJMHAMUYECKOTO TMOTeHUMana [ub0ca ucCHoNb3yeTcss IMpH
pazneneHuu (a3oBbIX MEPEXO0I0B NEPBOTO U BTOPOro poja’?

8. Kak Bpl monmmaere moauMopQHble NpeBpalleHHs, NMPUBEAUTE KOHKPETHBIC MPHUMEPHI
Takux npeBpaieHnii? K nepexosaMm Kakoro pojia OTHOCATCS 3TH TPEBPALICHUS?

9. Uem omimyaercss mpoliecc KHUIEHUS OT Ipolecca ucnapeHus? Ilodemy, 3akumnas Bona
"mrymut"?

10. JlaiiTe MOHATHE MEPETPETOTO U MEPECHIICHHOTO Tapa, MePErpeTor 1 MepeoxIaKACHHON
KUAKOCTU. B kakoil ob6mactu (U3MKN UCTIOIB3YIOT SIBJICHHE MPECHIIICHHS BOJISHOTO Hapa
Y TIeperpeBa Boibl?

11. Yro moHMMAIOT MO CKPBITOM TEIUIOTOM MapooOpa3oBaHus (TUIaBJICHUS, CYyOJIMMAITIH)?

12. Beiectu pabouyro (opMyiTy JUisl ONIpeNIeIEHUs] CKPBITOI TEIUIOTHI Mapoo0pa3oBaHusl.

13. Kak u3meHsieTcst SJHTPOIUS CUCTEMBI TIPH (a30BBIX MIEPEX0aax MEPBOTO U BTOPOro pojia?
Dopmol KOHmMpPOAA:
- YCTHBIH IOKJIaJ WIN OTBET HA IPAKTUYECKOM 3aHATUH;
- IPOBEPKA 3aJ1aHUs;
- TECTUPOBAHUE.

oo

7. IlepevyeHb OCHOBHOM M JIONOJHUTEIbHOM JIUTEPATYPbI, HEOOX0AUMOI 11
OCBOEHMSI TMCUUIJIMHBI (MOTYJIs1)

a) OCHOBHAS JIUTEpaTypa:
1. Cusyxun, JI.B. O0mmii kypc ¢pusuku : yueoHoe nmocooue : B 5 1./ JI.B. CuByxuHn. - U3a. 6-¢, crep.
- Mocksa : @usmaraur, 2014. - T. 2. TepmoauHamMuka U MoJsieKynspHas usuka. - 544 c. : un. -
ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 (T. II) ; To ke [DnexTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275624 (21.05.2018).
2. Jlenenes, A.H. ®usuka : yuebnoe nmocodue / A.H. Jlenenes. - Mocksa : ®uzmatiur, 2005. - Ku.
2. Monekynsapras ¢muka u tepmogmHammka. - 208 c. - ISBN 5-9221-0462-4 ; To xe
[Onexrponnsiii pecype]. - URL:http://biblioclub.ru/index.php?page=book&id=69230 (21.05.2018).
3. Kynacoma, C.B. Kypc nekuumit mo obmieit ¢usmuke : ydeOHoe mocobue yis OakanaBpoB /
C.B. Kynacosa, M.B. Conomuxuna. - Mocksa ; bepnun : Jlupekr-Menua, 2016. - U. 1. Mexanuxa.
MonexynsipHasi pu3uKa ¥ TepMoaAUHAMHKA. - 174 c. : wi., Tabn. - bubnuorp. B k. - ISBN 978-5-
4475-6909-9 ; To Ke [DneKTpOHHBIIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=436995 (21.05.2018).
4. Kuxoun, A.W. Monexynspnas ¢usuka / A.W. Kukonn, U.K. Kukoun ; pen. B.A. I'puropoBoii. -
Wszn. 2-e, mepepaboranHoe. - MockBa : Hayka, 1976. - 478 c. : nn. - (O0mui kype ¢pusukn). - ISBN
978-5-4475-8020-9 ; To xKe [DnexTpoHHBII pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=437547 (21.05.2018).

0) 1OMOJIHUTEIbHAS JIUTepaTypa:
1. DnemenTapHblii yueOHuK pusuku Teruora. MonekynspHas usuka : yaeOHOe mocodue : B 3-X
T. / pen. I'.C. JlauncoOepra. - 14-e m3a. - Mocksa : ®m3matnut, 2010. - T. 1. Mexanuka. - 612 c. -
ISBN 978-5-9221-1256-7 ; To Ke [DneKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82899 (21.05.2018).
2. Tlytunos, K.A. Kypc ¢usuku / K.A. [Tytunos. - 11-e u3a. - Mocksa : ['oc. u3a-Bo ¢usuko-
Maremarndeckor swmrt., 1963. - T. 1. Mexanuka. Axkyctuka. MosekyspHas (U3HKa.
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Tepmonunamuka. - 560 c. - ISBN 978-5-4458-4352-8 ; To ke [DaexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=213661 (21.05.2018).

B) Y4eOHO-MeTOAMYeCKNEe PEKOMEHIalluu

1. lnaxtuaa C.M. ®Ousundeckuii mpaktukym (MosnekynspHas (u3uka u TepMOAMHAMUKA) /
C.M. lnsaxtuna, A.b. benuxos, B.B. Auapymkesuu. — Koctpoma: M3n-so KI'Y, 2003. — 48
c. 20 k3.

2. Jlackun A.M. DnemMeHTbI TEOpUH MOTpEIIHOCTeH M 00paboTKa pe3ylbTaTOB W3MEPEHUH. —
Koctpoma: M3n-so KI'TIN, 1993. — 20 c.10 k3.

4. benxun I1.H. Beenenue B pusnueckuii npaktukym / IL.H. benkun, A.W. Jlackun. — Koctpoma:
N3n-s8o KTV, 2000.— 22 c. 10 3x3

8. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH

«/HTepHeT», HeOOXOAMMBIX /IJISI 0CBOEHMS TN CIUIJINHBI
DIEKTPOHHBIC OMOIMOTEUHBIC CUCTEMBI:
1. OBC «Jlanp»
2. OBC «YHuBepcuteTckas oubnmmuoreka onliney»
3. OBC «Znanium»

9. Onuncanne MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOM /1151

OCYIIECCTBJICHUA Oﬁpa30BaTe.]'leOI‘0 npouecca mo IMCIuMILInHE
Aynuropus s JeKuuii
JIeKIIMOHHBIE 3aHATUS TPOBOIATCS B AYOUTOPUSAX C TpeOyeMbIM UHCIOM IOCAI0YHBIX MECT,
o0opynoBaHHBIE MyIbTUMenHa (Harpumep, kopryc E, Ne 226, konmndyecTBO MOCaIOUYHBIX MECT —
60, MyJTBTHMEIUIHHBIN KOMIUIEKC, BKIFOYAIOIINI 3KpaH, KOMIIBIOTEP U MTPOEKTOP)
AynuTopus 1Jis NPAKTHYECKUX 3aHATHIA:
Kopmyc E, Ne 304, kou4ecTBO MOCaI09HBIX MECT — 24,
AyIuTOpPHH JJI51 CAMOCTOSITEILHOI PadoThI:
YuranpHeii 3an kopmyca «E», KOTU4ecTBO MOcamouHbIX MecT — 22, 9 KOMIBIOTEpoB (6 s
yuTareiaeu, 3 s COTpyAHUKOB);1 ckaHep.
Uuranensiii 3a51 kopnyca «bly, xommuectBo mocamouyHsix mect — 200. 3 kommbroTepa jist
coTpyaHukoB; | mpunTtep; | xomup/mpunTep; 1 mpoekTop; 2 3KpaHa s MpoekTopa; 1 Bopora
«Antusopy»; 1 WIFI-rouka nocryna. JInnensnonnoe [10: AUBC MapkSQL.
Kommnbrorepnseiii kiacc, xopnyc "E", ayn.227, konmuuecTBO mocaiodHblx mecT — 16, biok
cucremusiii KM Office T3-4170, mouurtop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
noroop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naitn I[Ipoextsr, MathCAD Education
noroBop Ne 208/13 ot 10.06.2013 ¢ OO0 IOuuUTAIEGaCOdT.
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AHHOTAIMA
HaunmenoBanue MouexyasipHas pusuka
JUCITUTUIAHBI
Hanpagsnenue 03.03.02-®u3uka
MOJITOTOBKU
HanpasnenHocts ®dusuka
MOJITOTOBKU
TpynoeMKocTb 3a4yeTHbIC eAUHUIIBI Yacer
TUCIAILINHBL 4 144
DopMBI KOHTPOJIS DK3aMeH
MOJArOTOBKAa OakanaBpoB (U3MKM K HAyYHO-HCCIIEIOBATEIbCKOM, Hay4YHO-MHHOBAIMOHHOM,
OpPraHU3alMOHHO-YIIPABIEHYECKOM M TEJarorn4eckoil  JeATeNbHOCTH B Hay4yHO-
UCCJIEIOBATEILCKUX MHCTUTYTaX, BBICIIMX W CPEIHUX Y4YEOHBIX 3aBEICHUSX, J1a0OpaTopusx,
KOHCTPYKTOPCKUX WJIM MPOEKTHBIX OIOPO, HA MPEANPUITHUSX.
— 3HaTh OCHOBHBIE 3aKOHBl MOJEKYISIPHOW (UMK W TEPMOJWHAMUKH U paMKH HX
MPUMEHUMOCTH;
— MPUMEHATH NOJTY4YEHHBIE TEOPETUUECKUE 3HAHUS JUIs PELICHUs 3a/1ay;
— MCTOJIb30BaTh MOJYYCHHbIC 3HAHUS JJI TPOBEACHUS PU3NYECKOTO SKCTIEPUMEHTA. .
Hucuummna «MomnekynspHas (QHU3UKa» HU3ydaeTcss B 3 ceMecTpe M OTHOCUTCS K 0a30BBIM
JCITUIIIMHAM.
OIIK-1: cnocobeH mpuMeHATh 0a30Bble 3HAHHUS B 00JacCTH (HPU3UKO-MAaTEMaTUYECKUX W (WIIH)
€CTECTBEHHBIX HayK B cdepe cBoeil npodeccHoHaNbHOM NesITETbHOCTH

TpeﬁoBaHml K YPOBHIO OCBOCHHUSA COACPKAHUA TUCIHUIIIINHBI:

3HATh:

— 0a3oBBIe 3HAHUS Kypca oOmel (HU3MKH, B TOM YHCIE OCHOBHBIC MOHSTHUS MOJCKYISIPHON
¢u3ukyu, 6a3zoBble (U3MYECKHE BEIWYMHBI M 3aKOHBI MAaKpO U MHUKPOMHpPA, OMHCHIBAIOIIUE
TEPMOJMHAMHYECKHUE CUCTEMBI,

— TpaHUIlbl IPUMEHEHHUS 3aKOHOB IIPUPOJIbI B Pa3IMUHbBIX TEPMOAMHAMUYECKUX CHUCTEMAX;

— OCHOBHBIE TEPMOAVMHAMHUYECKHUE CUCTEMBI U METO/BI MX OMMCAHUS;

— Ba)KHEWIInEe ypaBHEHUS] TEPMOIMHAMUKH U MOJICKYJISIpPHOM (QU3UKH;

yMeTh:

— pemath MpogeccuoHalbHBIEC 33Ja4l, B TOM YHCJIe aHAIM3UPOBATh (PU3HUECKYIO CUTYalLUIO B
TEPMOJMHAMHYECKHX MPOIECCaX U CUCTEMAX;

— IPUMEHSATH 3aKOHBI IPUPOABI K COCTOSTHUIO TEJI ¥ MPOLIECCAX, IPUBOASIIUX K X U3MEHEHUIO;
— pelaTh 3aJla4M M0 ONPEIEICHUIO BEIMUNH, XapaKTePU3YIOIIUX COCTOSHUE Tella U MapaMeTpoB
IIPOLIECCOB;

— IPOTHO3UPOBATH NMOBEACHUE TEPMOAMHAMUYECKUX CUCTEM;

— BBIOMpPATh 3aKOHBI TPHUPOJBI, AJEKBATHO ONMCHIBAIOIIME TIOBEJCHHE paccMaTpUBaeMOn
CUCTEMBI;

BJIa/1eTh:

— MeToAaMM pelleHuss NpodecCHOHAIbHBIX 3alad Ha OCHOBE MH(POPMAIMOHHOM U
oubnmuorpadguueckoll KyJlbTyphl, B TOM YHCJIE, METOJAMH pEIICHUS 3aJad MOJICKYJISIPHON
(hU3HUKY ¥ TEPMOJIUHAMUKY;

— MeToJlaMH rpa)uuecKoi HHTepIIpeTalu (PU3NIeCcKor CUTYalllu;
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