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1. Ileau 1 3a1a4m 0CBOEHUA JUCHUILIMHBI

OCHOBHOM TIENBIO Kypca SBJISCTCS IMOATOTOBKA OakalaBpoB (U3WKH K HAYYHO-
HCCIIEI0BATENIbCKOI, HAy4YHO-WHHOBAI[MOHHOM, OpraHU3aIlMOHHO-YIIPABICHYCCKOM 51
Mearorn4ecKor JACSITeIbHOCTH B HAYYHO-UCCIICIOBATEILCKUX HHCTUTYTAX, BBICIIUX U CPEIHHUX
yu4eOHBIX 3aBEACHHSX, JA0OpaTOpHsiX, KOHCTPYKTOPCKHUX WM MPOEKTHHIX Orpo, Ha
PEITPUATHSIX.

3amaun JUCLUILIMHEL:

— 3HAaTh OCHOBHBIC 3aKOHBI MOJICKYJISPHO (U3MKH W TEPMOJMHAMUKH M PaMKH HX
MPUMEHUMOCTH;

— IPUMEHSATD MOJy4ECHHBIC TCOPETUUCCKHUE 3HAHMS [Tl PEIICHHUS 33134,

— UCTIOIB30BaTh MOJTYYCHHBIC 3HAHUS JIJISl IPOBEACHMS (PH3UIECKOTO IKCIIEPHUMEHTA.

Kpome Toro, omHoW ™3 3aJady HW3Y4YeHHS JAHHOTO Kypca SBISETCS HAy4YHO-
oOpa3oBaTenbHOe, TPOPECCHOHATHHO-TPYAOBOE BOCIMUTAHHE OOYYAIONMUXCS TOCPEIACTBOM
COJICPKaHUS JUCIMILIAHBI U aKTyaJbHBIX BOCIIUTATEIIBHBIX TEXHOJIOTHIA.

2. IlepevyeHnb IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 JUCHUILIAHE

B pe3ynbraTe 0OCBOCHHS TUCHUIUIMHBI O0YYarOIHICS TOMKEH:

OCBOUTH KOMIETEHIIHIO:

Cnoco0eH OCyIIECTBISTh MEAarornyeckyr0 JesTEIbHOCTh Ha OCHOBE CIEIUATbHBIX
HayuHbIX 3HaHui (OITK-8)

Kox u coneprkanre WHAMKATOPOB KOMITETEHITHH:

NOIIK-8.1. JleMoHCTpUpyeT BIaJCHHE CHUCTEMOW CIEIUATbHBIX HAyYHBIX 3HAHUU B
peIMEeTHON 00macTu

NOIIK-8.2. [Ilpumenser crnenuadbHble MPEIMETHbIE 3HAHHUS B  I€IarOrM4YeCKOn
JESITEIIbHOCTH 110 HAMPABICHHOCTHU MPOTPaMMBbl

3HATh:

— 0asoBble 3HAaHWA Kypca oOmeld QU3UKH, B TOM YHCIE OCHOBHBIC TIOHSATHUS
MOJIEKYJSIpHON (u3HKHU, 0a30Bble (PU3MUECKHE BEIMYMHBI U 3aKOHBI Makpo U MHUKPOMHPA,
OTIMCHIBAIOIIUE TEPMOTNHAMUICCKUE CHCTEMBI;

— TpaHULBl TPUMEHEHHUs 3aKOHOB TMPUPOJLI B Pa3IMYHBIX TEPMOJUHAMHYECKHX
CUCTEMaX;

— OCHOBHBIE€ TEPMOJMHAMHYECKHAE CUCTEMBI M METO/bI MX OTMHMCAHUS;

— BOXHEHINTNE YPaBHEHUS TEPMOJIUHAMUKH U MOJICKYJISIPHOUW (PU3UKH;

yMeThb:

— pemath NpodecCHOHAIBHBIE 3aa4d, B TOM YHCJIC aHAIM3HPOBATh (HHU3UUCCKYIO
CUTYaIMIO B TEPMOJMHAMHUYECKUX MPOIIeccax U CUCTEMAX;

— TIPUMEHSATH 3aKOHBI MPHPOABI K COCTOSIHHIO TEJI M IPOIleccaxX, MPHUBOISAIMIMX K HX
M3MEHEHHUIO;

— pemiarh 3aJla4dl [0 OMNPEICICHHUIO BEIIMYMH, XapaKTePU3YIOIIUX COCTOSHHE Tella U
napaMeTpoB MPOIIECCOB;

— IIPOTHO3HUPOBATH MTOBEACHUE TEPMOIMHAMHUCCKUX CHCTEM;

— BBIOMpATH 3aKOHBI MPUPOBI, aIEKBATHO OMHCHIBAIOIINE MMOBEJCHIE PacCMaTpUBaeMO
CUCTEMBEI;

BJIaJIeTh:
— METOJaMHU pelIeHUus NPOoPEeCCHOHANBHBIX 3a7ad Ha OCHOBE HWH(GOPMAIMOHHOW U
Ooubmorpaguieckol KylabTyphl, B TOM YHCJIE, METOJaMH PEIICHHs 3a/lad MOJICKYJISIPHON

(GU3UKU ¥ TEPMOIMHAMUKH;
— MeToJaMH rpaguueckoil HHTepIpeTauun (U3nIecKoi CUTYyaluH;
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3. Mecrto nucuuniunbl B ctpykrype OII BO

JlarHasi AMCHMITINHA U3ydaeTcs B 4 cemecTpe 00s13aTeIbHON YacTH POo(heCCHOHATBLHOTO
IIMKJIA TIOATOTOBKM OakanaBpoB. CozepikaHue Kypca OXBAaThIBAET MOJICKYISIPHO-KHHETHYECKYIO
TEOPHIO, TEPMOJAWHAMHUKY, SIBJICHHUS IEPEHOCA, OCHOBBI CTATHCTUYECKOH (HU3UKH, (a30BbIe
nepexosl, OCHOBBI (M3UKU TBeproro Tena. OCHOBHBIC TOHSTHS M 3aKOHBI MOJIEKYISPHOU
¢u3uKN JNeKaT B OCHOBE COBPEMEHHOH (M3MKH, CIIOCOOCTBYIOT 3aKpEIUICHUIO 3HAaHUH,
NOJTYYCHHBIX TPH W3YYCHHWU IUCHUIUIMHBI «MexaHuka», a Takke OyIyT HCIOJIb30BaThCA U
YIIIYONSATHCSL MOYTH BO BCEX AMCLUUIUIMHAX MPOQPECCHOHATBHOTrO IHKIA («DIEKTPHUECTBE U
marHetusme», «Onrtuke», «ATOMHON ¢u3MKM» u 1p.). llepen u3ydeHHEM JUCHUILIMHEI
CTYACHTHI JOJDKHBI U3YUUTh DJIEMEHTAPHYIO (PH3HUKY, SJIEMEHTAPHYI0 MaTeMaTHKy, MEXaHHUKY B
npepenax Kypca o0med (u3MkMn W MMeThb IpeiCcTaBiIeHHE 00 HHTETPAIBHOM |
muddepeHaIbHOM HeUYHcaeHnd. TpeOyemble 3HaHUS U yMEHHS (OPMHUPYIOTCS B CpeaHEH
IIKOJIE, YacTh Pa3ZeOB BBICIICH MAaTEeMaTHKH M MEXaHUKY CTYICHTHI M3y4alOT MapajulebHO B
NIEPBOM U BTOPOM CEMECTpax MepBOro Kypca.

4. O0beM JUCUUIJIMHBI (MOIYJI51)

4.1. O0beM JUCHMILIMHBI B 3a4€THBHIX ¢AUHUIAX C YKA3aHHEM
aKaJeMHUYeCKUX (ACTPOHOMMYECKHUX) YACOB U BHAbI Y4eOHOU PadOThI

Bunsr yueOHoii paboThi, Ounas gopma
OO61mast TPyI0EMKOCTh B 3a4€THBIX €IMHHUIAX 6

OO0m1ast TpPyI0€MKOCTh B Yacax 216

AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHUCIIE: 52

Jlekuun 14

[TpakTHueckue 3aHATHS 14

JlaGopaTtopHbie 3aHATHSA 24
CamocrosrenbHas paboTa B yacax 128 + 36

dopma NPOMEKYTOUHOM aTTeCTallu Dk3ameH (4)

4.2. O0beM KOHTAKTHOH padoTsl Ha 1 o0yuaromerocst

Bupl yueOHBIX 3aHATUH Ounas gopma
Jlekuun 14

ITpakTHueckue 3aHATHS 14

JlaGopaTtopHsbie 3aHATHSA 24

Koncynsranun 2

3ader/3a4eThl —
DK3aMeH/3K3aMEHBI 0,35

KypcoBble paboThl —

KypcoBbie mpoeKTsl —

Bcero 54,35







5. Coep:xkaHue NMCHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3nesnnam), ¢ ykazaHueM KOJINYeCTBA YaCOB M BUI0B 3aHATHI

5.1 TemaTuuyeckuii NJIaH y4eOHOM TUCUUIJINHBI

No |HaszBanue paznena, teMbl |Bcero AynuTopHbBIC 3aHITHUS CamocrosTenpHas
3.6/M3C [ Jlegry, IIpaxr. J1ab. pabora

1 |OcHoBHEBIE BONPOCHI
MOJIeKYJISIPHO- 28 2 2 4 20
KHHETHYeCKOH Teopuu

2 | OcHOBBI
CTATHCTHYECKOM 28 2 2 4 20
(puszuku

3 |TepmoamHamMuka 28 2 2 4 20

4 | PeajibHbIE ra3el 24 2 2 20

5 |7Kuakocru 28 2 2 4 20

6 |Teepable Teda 28 2 2 4 20

7 | da3oBble Mepexoabl 16 2 2 4 8
DKk3aMeH 36 - - - 36
BCEI'O: 6/216 14 14 24 128 + 36

5.2. Copep:xanmue:

TEMA 1. OcHOBHbBIE BOIIPOCHI MOJICKYJISIPHO-KUHETHYECKOI TEOPHH.

MoueKynsipHO-KUHETUUECKUNA U TEPMOJIMHAMUYECKUI MOAXO0Abl K U3YUYEHUIO COCTOSIHUS
BelecTBa. MHUKPOCKOMUYECKHE M MaKPOCKOMUWYECKUE BETUYMHBI U UX u3MepeHus. Cucremsl
eIMHUI. 3a1audl MOJEKYJISAPHON (M3UKK U TEPMOJWHAMHKH. Poib M 3HaueHHE MOJIEKYISIPHOU
(GU3UKK U TePMOJAMHAMHMKHN KaK OCHOBBI COBPEMEHHOM (PM3MKM U TEXHMKH. Macca u pazMepbl
mosiekyn. CocrosiHue cucteMmbl. Moaenb uaeanbHoro rasa. Temmneparypa. Meroabl uaMepeHus
TEMIEPATypbl M TeMmIeparypHble wKanel. JlaBnenue. YpaBHenue MeHnpneneesa—Knaneiipona.
N306apHblif, ©30TEpMUYECKUI W H30XOPHBIM mpouecchl. 3akoH ABoraapo. 3akoH JlanbToHa.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

TEMA 2. OcHOBBI cTaTHCTHYECKOH Pu3nKm.

HeoOxonuMmble cBeneHuss U3 TEOPUHM BEpOSATHOCTEH. XapakTep TEIJIOBOIO JBHUKEHUS
Mosiekyn. JlaBneHue rasa Ha cTeHKy cocyna. CpenHsst sHeprusi Moiiekyll. Pacnpenenenue
MakcBesmna. XapakTepUCTHUECKHE CKOPOCTH MOJIEKYJ. DKCIEpUMEHTalbHasl NMPOBEpKA 3aKOHA
pacmpeneneHus MOJIeKyl Mo ckopocTaM. bapomerpuueckas ¢opmyna. Pacnpenenenue
bonbumana. Onpenenenue [leppenom uncna ABoragpo. ®nykryanuu. [lonarue o craTucTukax
®epmu—/lupaka u boze-DitHmreitna. Cpeassisi uiiHa CBOOOJHOTO Tpo0Oera MOJIEKYI.
DddexkTuBHOE cedyeHue coynaapeHus. SBneHuss nepenoca. Juddysus B razax. Csasp
koopduuuenta auddy3un ¢ MOABMKHOCTHIO YacTHIL. TerionpoBOJHOCTb. YpaBHEHHE
T PYy3Un-TEeTIONPOBOIHOCTH. BsiskocTh (BHyTpeHHee TpeHue). [lomydenue u u3MmepeHue
TEXHUYECKOTO BaKyyMa. YIIbTpapa3pekeHHbIe Ta3bl. DPPy3us.

TEMA 3. Tepmoaunamuka.

BHyTpeHHss sHeprus upeanbHoro rasa. TemaoeMKocTh uieanbHOro rasa. M3obapHas u
M30XOpHasg TEIJIOEMKOCTH. YpaBHeHue Maiiepa. HemocTtaroyHOCTh KIACCHYECKOM TEOpUH
TerioeMKocTH. Pa0ota, coBepiiaemas TeloM Npu H3MeHeHHMH oObeMa. IlepBoe Hauano
tepMoauHamMuKu. DyHKUMK cocTossHUS U GYHKIMHM mporecca. OOpaTumble U HeoOpaTUMBbIe
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TEPMOJMHAMHUYECKHE Ipouecchl. Bropoe Haudano tepmoauHamuku. OHTponus. llpumeps! Ha
BBIYHCIICHHE DHTPONUU. AnrabaTHBIA W MOJMTPOIHBIA Tpoiiecchl. PaboTa mpu m3omporiieccax.
HepasenctBo Knaysuyca. Teopema Kapuo u mukn Kapuo. KoadduiueHT moie3Horo 1elicTBus.
Tennosele  gBuratenu. Iwkaer Otro u  JImzens. CBoOomnass sHeprus. Meton
TEPMOJMHAMHYECKHUX IIOTEHIUAIOB. DHTPONUS U BEPOSITHOCTb.

TEMA 4. PeanbHble ra3sl.

B3anmopencteue Monekys. Ilonsatne o0 mnpupone MEKMOJNEKYJSPHBIX Cwl. Bun
3aBUCUMOCTH IOTEHLMAJa U CUJIbl B3aMMOJIEUCTBHS OT pacCTOsHUsS. MoJleabHbIE MOTEHIUAIbI
B3auMoieiicTBus. [lonpaBku Ha COOCTBEHHBIE pa3Mepbl MOJIEKYNI M MOTEHIHAIBHYIO SHEPTHUIO
B3auMoOJiecTBUsI. YpaBHeHue Ban-nep-Baanbca. M3orepmbl Ban-gep-Baanbca m DHuproca.
[TpaBuiio MaxkcBemna. YpaBaenue Jlurepuun. CBoWCTBa BELIECTBA B KPUTUUECKOM COCTOSIHUU.
OrnpeneneHne KpPUTHYECKUX IapaMeTpoB. YpaBHeHue Ban-nep-Baanbca B npuBeIEHHBIX
IapamMeTpax M 3aKOH COOTBETCTBEHHBIX COCTOSHMW. BHyTpeHHss sHeprus. TemnoemMkocTs u
SHTPONUSl pealbHOro Tra3a. HempepblBHOCTH Ta3000pa3HOrO0 M JKUJKOTO  COCTOSIHHSL.
HpoccenupoBanue peanpHOro rasza. Oddexr [xoyns — Tomcona. DHrambmus. MeTosl
MOJIYYEHUS] HU3KUX TEMIIEPATYp U CIKUKEHUS ra3oB.

TEMA 5. Kuakocru.

[ToBepxHOCTHOE HATsDKEHHME U CBA3aHHble ¢ HUM 3¢dekTtsl. TepMoanHamuka
MIOBEPXHOCTHOIO HAaTsKeHUs. SIBiaeHue cmauuBaHus. [[00aBo4yHOE AaBlieHHWE MOJ H30THYTOMH
noBepxHOCThIO kuAKocTH. Dopmyna Jlannaca. Kanwnspaeie sBienus. @opmyna JKropeHa.
PactBopsl. fIBrnenue ocmoca. 3akoH Payns. [loBbllieHHe TOUYKM KUIIEHUS U TOHUKEHHE TOUYKU
3aMep3aHus pacTBOpoB. BrnaxHocTh Bo3ayxa. Touka pocsl.

TEMA 6. TBepable TeJia.

Cummerpus ten. bnvwxHuil 1 nanpHuil mopsaok. AMopdusie Tena. Kpucrammuueckue
pemerku. AHuzorponus. Jedexrsl kpuctamios. TemnoeMKocTs TBEPAbIX Tell. 3akoH JrooHra u
IItu.

TEMA 7. ®a30Bble nepexo/bl.

®a3bl U pa3zoBble MpeEBpallleHus. YCIOBUE paBHOBecHS (a3 XUMHYECKH OJHOPOHOTO
BemecrBa. dazoBbie nepexoabl mnepBoro poja. YpasHenwe Knanelipona — Kiaysmyca.
3aBUCHUMOCTD JIABJICHHMSI HACBILIEHHOTO Iapa OT TeMIlepaTypbl. TelI0eMKOCTh HACBIILIEHHOTO
napa. [uarpammbl coctosiHus. TpoitHble ToukH. MeracTaOmibHbIe CcoCTOsHMS. Da3oBbie
IIEPEX0/Ibl BTOPOIrO poja.

6. MeToaquueckue MaTepuaJibl 115 00y4AI0IHUXCSI 10 0CBOEHHIO
JAUCUMILTHHBI

OneHka 3HaHWM, yMEHUH, HaBBIKOB, XapaKTepU3yloIlas ATanbl (OPMUPOBAHUS
KOMIIETEHIIMH 1Mo JucuuIuinHe «MomnekyispHas (Gu3nka» OCyLIECTBISETCS B X0JI€ TEKYIIEro U
MIPOMEKYTOUHOTO KOHTPOJIS.

IIpomexyTouyHasi aTTecTalmMsi IPEIyCMATPUBAET OMNPOC CTYJIEHTOB, BBINOJIHEHHE TPEX
KOHTPOJIbHBIX PabOT U TECTUPOBAHUE.
Onpoc pOBOIUTCS HA CEMUHAPAX I10 CIAEAYIOIUM (parMeHTaM JUCLUIUIMHBIL:

— omnpeeneHus] PU3NYECKUX BETUUNH;

— OCHOBHBIE MTOHATHUS M a0CTPAKIIMU MOJIEKYISPHON (PUBHKH;

— OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (PM3UKHU U Hayasla TEpPMOJIUHAMUKH.

CryneHTtaMm npeuiaratoTcs BOIPOCHI, 0XBATHIBAIOLINE U3yYaeMble Pa3eiibl IUCLHUIIINHBI.
B mpomecce oOcyxaeHus paz0ouparoTcs OMMOKH M HETOYHOCTH OTBETOB. [Ipum oOCyx)aeHuun
3aKOHOB TPUPOJBI YTOUHSAIOTCS PAMKU NPUMEHMMOCTH 3THUX 3aKOHOB, TO €CThb OTpaHUYEHUs
yclioBuM ux UCTUHHOCTH. KauecTBO oTBeTa olieHnBaeTcs 1o Tpex0auIbHON CUCTEMeE: 3a BEPHBIN
B TJIaBHOM OTBET CTaBUTCS «IUIIOC», 3a NMPUHIUIHAIBLHO HEBEPHBIH WM OTCYTCTBHUE OTBETA
CTaBUTCS] «MUHYC», 32 YaCTUYHO BEPHBINA OTBET — ILTIOC-MUHYCY.



Pa3HoBHIHOCTBIO oOmpoca SBISETCS pPELIEHUE 3aJaud y JOCKM WM Y4acTue B €€
pELICHUH, KOrja OJHY M Ty K€ 3aJady BBINOJHSIOT HECKOJBKO CTYIEHTOB. 3]IeCh BIAJICHHUE
IPEMETOM OIICHUBACTCS TAKXKE M0 YKAa3aHHOMU BBIIIE TPEXOAIIbHON CHCTEME.

CryneHram npejsaraercs ABa BapHaHTa, cojepxaliue 4—5 3a1ad 1o yKa3aHHbIM TEMaM.
YpoBeHb BBINOIHEHUSI PaOOTHI OILIEHWBACTCS YHMCIOM MPAaBUJIBHO PELICHHBIX 3aj1a4. Pernenue
3aJlaud 3aCUMTHIBAETCS MOJIHOCTBIO, €CIM CTYAEHT BBIIOJIHMUI €ro B OOIIeM BHJE C KpPaTKUMHU
KOMMEHTAapUsAMHU, U MOIYYMJI IOCJIE€ MOACTAHOBKM YMCJIEHHBIX JaHHBIX IPAaBUJIBHBIM OTBET C
yKa3aHHEM pPa3MEpHOCTH. 3ajlaya 3aCUMTHIBAETCS HAIMOJIOBHHY, €CIM CTYJEHT HE COBEpPLIMII
¢u3nueckux OomMOOK, TO €CTh MOJYYHII BEpHOE pEIIeHHe B 00IIeM BUIE, HO JOMYCTHII OMIUOKY
B MaTeMaTHYECKHUX pacyeTax M yKaszal HEBEpHbIH 4ducCIeHHBIH oTBeT. Kpome Toro, 3amaua
3aCYUTHIBACTCS HANIOJIOBUHY, €CJIM B YACIEHHOM OTBETE HE yKa3aHa Pa3MEpPHOCTb.

CryneHTsl, OJIyYUBIINE HE MEHEE YeThIpeX 0auloB 3a KaXIyr KOHTPOJIbHYIO padoTy,
MOTYT OBITh OCBOOOXK/ICHBI OT PEIICHUS 331a4H Ha K3aMeHe M0 JaHHOH aucuuiuimne. /s storo
OHH JOJKHBI YCIEIIHO CAATh 3a4€T M0 (GU3NUYECKOMY NPAKTUKYMY.

Tecmuposanue OCyIECTBIISIETCS 110 BceM paznenam Kypca. Ctynentam npeiaratorcs 20
3aJJaHUi C MHOYKECTBEHHBIMU MJIM €JMHUYHBIMHM OTBeTaMH. [Ipo0oIKUTENbHOCTh UCTIBITAHUN —
2 akaJeMu4ecKux yaca. TecTHMpOBaHME HA3HAYaeTCs IOCIE OKOHYAHUS JIEKIIMOHHOIO Kypca.
VYpoBeHb BBINOJIHEHUS TECTa OLIEHUBAETCS YUCIIOM NPaBUIIBHBIX OTBETOB. 110 Kaxk oMy 3a/1aHUIO
3a BEpHbII BapMaHT OTBETa CTABUTCS IUIIOC, 3a HEBEPHBII — MHHYC C MOCIEIYIOIUM
CYMMHUPOBaHHMEM I10 U3BECTHBIM IpaBuiaM. Kpome Toro, npu npoBepke HECKOJIBKUX OTBETOB Ha
OIMH U TOT € BOINPOC HEBEPHbIH OTBET YHUYTOXUT BepHbIA. CTyIEHThl HE JOJKHBI
HepenuchiBaTh BOIPOCHI, TIOCTATOYHO yKa3aTh OYKBbI, COOTBETCTBYIOIINE IPABUIbHBIM OTBETAM,
OKOJIO HOMEpa BOIIpOCa.

Tect cumTaercs ycremHO BBIIOJHEHHBIM, €cid OOydyaeMblii HaOupaeT ABE TPETU OT
MaKCHMaJIbHO BO3MOKHOI'O YKCJIA IIPABUIILHBIX OTBETOB.

HroroBasi aTrrecramusi mpoxoauT B ¢Gopme dk3ameHa. CTYIACHTHI CHAIOT DK3aMEH I10
OuiietaMm, B KaXJIOM M3 KOTOPBIX MMEIOTCS JiBa BOMpOCa MO TEOPUU U OFHA 3ajada. TemaThka
BOTIPOCOB M 33J1a4 B KaXKJIOM OMJIETE JOJKHBI KaCaThCs TPEX Pa3IUIHBIX Pa3/Ie/IOB JUCIUILTHHBL.
OnuHakoBBIX 3a7ad B OWIJIETaX HET, TO €CTh KXl CTYIEHT MOJy4YaeT WHIWBUIYaTbHYIO
3aja4dy. CJI0KHOCTB 3a/1a4y HE MPEBBIIIAET T€X, KOTOPHIE PelIaIiCch HA CEMUHAPAX M BKIIOYAIUCH
B KOHTPOJIbHBIE paOOTHI.

Ha moaroroBky k otBeTy cryaeHtam pgaetcs 40 munyT. [Ipexkne Bcero, oHM JOKHBI
pEIINTh 33/1a4y M 3alIUTHTh ee pelieHue. [ ycrnemHoi caaum sK3aMeHa 3aqada JI0JbKHA ObITh
pelieHa camMocTosTeNnbHO. Jlomyckaercs /ABe MOJCKAa3KU MPEnojiaBaTeieM, 3a YTO CHIDKAETCs
OKOHYaTesibHast olleHKa. CTyJeHT, He CYMEBIIUM CIIPABUTCS € 3aJa4eil Ha YKa3aHHBIX YCIOBHUSIX,
MOJIy4aeT HEYAOBIETBOPUTEIBHYIO OLICHKY.

[Ipu pemieHHON 3agadye 5K3aMEH MPOAOIDKAETCS. Y4Yalluecs HW3JararoT BONPOCHI IO
OwieTy, a MOTOM OTBEYAIOT Ha JIOMOJHHUTEIbHBIE BOMPOCH], KaK MO OWJIETy, TaK U IO BCEMY
Kypcy. OT cTyneHTOB TpeOyeTcsi MOHMMaHHe (U3NYECKOW CYIIHOCTH 3aKOHOB M SIBIICHHE, a
TaK)Ke 3allOMUHAHUE OCHOBHBIX (opmyi. JlJis mONydeHUs] OTIMYHOU OILICHKH CTYACHT JOJDKEH
MIPOJIEMOHCTPUPOBATH 3HAHUE BCEX Pa3/IelOB IUCIUIUIMHBI, BKIIOYAs OnpeaencHus (GU3nIecKux
BENTMYUH, (OPMYJIMPOBKH 3aKOHOB (DU3UKHM C yKa3aHMEM TPaHUI] UX TPUMEHUMOCTH, a TaKKe
BBIBOJI OCHOBHBIX (popmyi. OIeHKa «XOpPOIIO» CTAaBUTCS 3a 3HAKOMCTBO CO BCEMH pa3jelaMu
0e3 yMeHHUs BBIBOJIUTH (POPMYIIBI U 3aKOHBI (pu3uku. O1ieHKa «yA0BJIETBOPUTEIHHOY» CTABUTCS 32
PELICHHYIO 33J]a4y U YaCTUYHOE 3HAHHE BCEX Pa3/IesioB Kypca.



6.1. CamocrosiTesibHAsi paboTa 00y4aloUIUXCs M0 JUCHUILIMHE (MOTYJIIO)

No Paznen (Tema) 3ananue Yacel MeTtoauueckue ®opma
/i AUCHUTLUTHHBI PpeKOMeHIalNHU 110 KOHTPOJIsI
BBINOJIHEHU IO 32 JaHNS
1. | OcHoBHbIE J71st OTOTOBKU K PELICHUIO
BOIIPOCHI WHJIUBUIYAJIbHBIX — 3aJaHUM
P N3yuenne AUBHILY A
MOJIEKYJISIPHO- pPEKOMEHTyeTCs
. JUTEPATYyPHI,
KUHETHYECKOU . 20 0JIb30BAThCS yuebHo- | KoHTposbHas
TEOPHH Eanaq METOAMYCCKUM 1ocoouem [1]
M3 CIHCKA JOIMOJHUTEIBHON
JUTEPaTyphl
2 | OcHoBBI JIns1 MOATOTOBKH K PELICHUIO
CTaTHUCTUYECKOM WHAUBUAYAIBbHBIX  3aJaHUM
N3ydyenue ABIILY a
¢buznkn pPEKOMEHIyeTCs
JTUTEPaTyphI,
el 20 MOJIb30BATHCS yuebHo- | KoHTposibHas
P METOJIUYECKUM rmocobuem [1]
3ajau o
u3 CIIUCKa OCHOBHO
JUTEPATYPhI
3 | Tepmoaunamuka J71st OTOTOBKU K PEIICHUIO
WHAUBUIYAIbHBIX  3aJlaHUM
N3yuenue FHBHLY a
PEKOMEHIyeTCs
JTUTEPATYPHI,
20 MIOJIb30BaThCS yuebHo- | KonrtponbHas
pelieHue
sanad METOJIMYECKUM Tocoouem [4]
u3 CIIMCKA OCHOBHOU
JTUTEPaTyphl
4 | PeanbHbIe ra3bl N3yuenue Jns moaroroBku k pemieHuto | [IuceMeHHBII
JTUTEPaTypPhI, WHIUBUAYAIbHBIX  3aJaHUM orpoc
perieHne PEKOMEHTyeTCst
3a1a4 20 [MOJIL30BATHCS y4eOHO-
METOANYECKUM 1ocoduem [4]
u3 CIIUCKA OCHOBOM
JUTEPATYPHI
5 | Kuakoctu N3yuenue JI1s1 MOATOTOBKM K PEUIEHUIO
JTUTEPaTypHI, WHIUBUIYAIbHBIX  3aJaHUMN
perieHne PEKOMEHyeTCst
3a1a4 20 | momp30BaTHCS yueOHO- | KoHTponbHas
METOJAMYECKUM TIocoOueM |2,
3] w3 chomcka OCHOBHO#
JTUTEPaTypBI
6 | TBepusie Tena N3yuenue Jl71s TOATOTOBKM K PELIEHUIO
JTUTEPaATYPHI, WHAUBUAYAIbHBIX  3aJaHUM
CIICHNE €KOMEHTyeTCsI .
p p y [TucemeHHbII
3a1a4 20 [OJIB30BATHCS yueOHO- N
METOAMYECKUM Mocodnem [4] p
u3 CIIHMCKa OCHOBHOM
JUTEPATYPHI
7 | ®a3oBbIC N3yuenue Jl71s1 TOATOTOBKM K PELIEHUIO
IIEPEXObI JIUTEPATYPBHI, 8 VHJIUBHUYAIBHBIX  33JaHUM | YCTHBIM ONpOC
penieHne PEKOMEHTyeTCst
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3amay [10JIb30BaThCS y4eOHO-
METOJIMYECKUM TIocoouem [4]
u3 CITHCKa OCHOBHOM
JTUTEPATYPBI

IToaroroBka K
- 36 DK3aMeH

9K3aMEHY

6.2. TemaTuka u 3a1aHUA U1 MPAKTHYECKUAX 3aHATHIA

Tema 1. OcHOBHBIE BONIPOCHI MOJIEKYJISIPHO-KMHETHYECKOH TeOpHH

3adanus.

Pewume 3a0auu:

E. N. UponoB «3anmaun mo obmei 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

o

™=

o

Copmynupyiime omeemut Ha 60npocHL:
JlaiiTe ompeneircHue aTOMHOM M MOJEKYJIApHOM Macchl. UTo Takoe u30TON? 3alMIIUTE
npuOIMKEHHO 00beM MoJieKyibl. UTo xapakrepusyet yucio Jlommuara, gucia ABoragpo?
[Tepeuncnure OCHOBHBIE JIEMEHTHI MOJIEIH BELIECTBA B MOJIEKYIIAPHON (U3UKE.
B uem cymnHocTh 3akoHO0B JlansToHa U ABoraapo?
Kakoli cMbICI mOJlydaeT napaMeTp TEMIIEpaTypbl IPH MOJEKYISIPHO-KMHETUYECKOM
HUCCIICAOBaAHUHU TCIIJIOBBIX CBOMCTB BGHICCTBa?
JlaiiTe TOHATHE TEPMOMETPUUYECKOTO Te€Jla M TEPMOMETPUYECKONW BeauduHbl. Kakue
(bmnqecxne XapPaKTCPUCTUKHU TSI MOKHO UCIIOJb30BaTh AJId U3MCPCHUA TeMHepaTypm? YeMm
00BsICHETCS pa3HOOOpa3ue 1IKal Temrneparyp?
Kakoe Teso BbIOpaHO B KaueCTBE TEPMOMETPUUYECKOTO B aOCOJIIOTHON TEPMOJMHAMUYECKON
mkaine remnepaTtyp? KakoBbl mpenMyIiecTsa Takoro Bsioopa?
ITo cxombpKUM PCOCPHBIM TOYKAM OIPCACIIACTCA TCPMOAMHAMUNYCCKAA IIKajla TCMIICPAaTyp B
cn?

Dopmul Konmponn:

- YCTHBIN JIOKJIaJl UM OTBET HA MIPAKTUYECKOM 3aHSATHH;

- IPOBEPKA 3a]1aHUs;

- TECTUPOBAHUE.

Tema 2. OcHOBBI CTATHCTHYECKOH (PU3MKH
3adanusa:
Pewiume 3a0auu:
E. 1. Uponos «3amgauu no obmeit pusuke» Ne: 2.85, 2.86, 2.87, 2.100, 2.101
Copmynupyiime omeemut Ha 60npocwi:
JaiiTe onpeneneHne BEpOATHOCTH, IUIOTHOCTH BEPOSTHOCTH.
Kakoe cBOICTBO COBOKYITHOCTH COOBITHI JIe1aeT BO3MOKHBIM HOPMHUPOBKY BEPOSITHOCTH?
3anumure (HopMyJbl JUIS CPelHEro 3HA4YEeHUs TUCKPETHOW M HENpPepbIBHOW CIydaiHOM
BEJIMYMHBI.
3aBUCHUT JIM CpEAHEE 3HAYCHHE BEJIMYUHBI OT IMEPEMEHHOM, MO KOTOPOW NPOM3BOAMUTCS
ycpennenue? [IpuBeaute npuMepsl, MOATBEPKIAIOIIUE BAIll OTBET.
Kakumu BelMYMHAMM XapaKTepU3YIOTCS MaKpO- 1 MUKPOCKOIIMYECKHE COCTOSIHUSA ra3a?
KakoB 0061muii xapakTep COOTHOIIEHUSI MEXI1Yy MaKpO- U MUKPOCKOIMYECKUMH COCTOSIHUSIMU
CUCTEMBI?
3anumuTe QyHKUMIO pacnpeaeneHus ['aycca (Ucmnonb3ys B Ka4ecTBe NMEPEMEHON BETNYMHBI
KOOPJIMHATY X) U N300pa3uTe NpUMEPHBIA BUJ] 3TON (QYHKIUH.
IIpyn kakuX MpeanoIoKEHUAX CIPABEMINBO pacnpeneraeHne Makcseia no CKopocTsam?
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10.

11.
12.

13.

14.

15.
16.

17.

Kak uzmensiercst pacnpenenenue Makcpeiia ¢ poCTOM TeMIEPATYPhI?

Yem oOycnaBiamBaeTcs CYIIECTBOBAaHHME MaKCMMymMa Ha KPHUBOH, XapaKTepHU3yIolleh
pacnpeznenenue Makcsemna?

Kakas cBs3b cyiecTByeT Mexay pacnpenenenneM MakcBeiuia u pacrpeaenenuem ['aycca?

3anumute QyHKUMM pacnpeneneHuss Makcsesia ([)(VX ), f (V), F(V) , UYTO OHHU
XapaKTepU3yroT?

[TomyunTe 3HaYeHNEe HanbOoJIee BEPOSITHOM, CpeHeapru(PMETHISCKON U CPEIHEKBAIPATHYHOM
CKOpPOCTEH.

N300pa3ure BujI KpUBOH pacnpeneneHus F(V) U OTMETHTE NPUMEPHBIE TIOJIOKECHUS
HanOoJiee BEpOATHOU, CpeHeapu(PMETHIECKOM U CPETHEKBAPATUIHON CKOPOCTEH.
H3o06pa3ure npumepHbie rpaduku QyHKIUN F(V) JUISL IBYX Pa3HbIX 3HAYEHUM TeMreparyp.

U306pasute npumepuble rpaduku ¢ynkuuu F(V) ams aByx rasoB ¢ pasnmdHbIME
3HAYEHUSIMU MOJIEKYJISPHONU MacCCHI.
OO0BsICHUTE TPUYUHY aCUMMETpUU Tpaduka pyHKINUU pacrpeaecHus F(V) .

Dopmol KOHMPONA:

- YCTHBIN JIOKJIa/] UM OTBET Ha MPAKTUYECKOM 3aHSTUU;

- IPOBEPKA 3aJIaHusl;

- TECTUPOBAHUE.

Tema 3. TepMmoguHaMuka

3aoanus

Pewwume 3a0auu:

E. . UponoB «3amaun no odbmer usuken Ne: 2.25, 2.26, 2.27, 2.28, 2.29, 2.33, 2.38,

2.42,2.49, 2.54, 2.55, 2.56

Copmynupyiime omeemut Ha 60npochi:

1. [laiiTe moHsATHE BHYTpPEHHEH SHEPruH, TEIUIOTHI, paboThl. Kak BHYTpeHHss 3HEprus, Tak
U TEIJIOTa 00YCIIaBJIMBAIOTCS SHEPIETUYECKUMU YCIOBUSIMH Ha MOJIEKYJISPHOM YpOBHE.
B uem ux paznuune?

2. Tlpm xakux ycioBusix muddepeHuanbHas Gopma sBIsIeTCs MOJHBIM AuddepeHnnanom u
4yTO Takoe (QYHKLHS COCTOSHHUS cucteMbl? Kakue TepMOAMHAMHUYECKUE BETUYMHBI
ABIIAIOTCA (PYHKIUSAMU COCTOSTHUSA?

3. B uem cocrouT copep)kaHue MepBOro Havajga TepMojauHamuku? Kak maremarnyecku
3aMKChIBAETCS 3TOT 3aKOH?

4. KakoBO camo€ BaKHOE CBOMCTBO (DYHKIIMU COCTOSIHUSA?

3anuuuTe BbIpAKEHUE U1l BHYTPEHHEW OHHEPrMM OJHOIO MOJS HJEAIbHOIO rasa,

COCTOSIIETO U3 TMHEWHBIX (HEJIMHEHHBIX) MOJIEKYII.

6. Chopmynupyiite conep)kaHue MEpPBOro Havaida TepMOJWHAMUKH. Kak MareMaTH4ecKu

3aMMChIBAETCS 3TOT 3aKOH?

Yro HazbIBaeTCs TEMIOEMKOCTBIO, YISIBbHOW U MOJIIPHOM TETIIOEMKOCTSIMHU?

8. W3 kakux Qu3MUecKux cOOOpaKEeHHIA CIIEAYeT, YTO TeIIOEMKOCTh MICATBHOTO Ta3a MpH
MOCTOSIHHOM JJaBJIEHUH OOJIbILIE, YEM ITPH MOCTOSIHHOM 00beme?

o

~

9. Hcmomb3yst MaTeMaTH4eCcKoe BBIPOKEHHUE MTEPBOT0 Hadasla HAWTH CBSI3b MEXITY Cp uC, .

PaccmoTpuTe Takke ciydail peaqbHOro ra3a. 3aBUCHUT JIM B OOIIEM CiIydae TeIIOeMKOCTh
OT NOTEHIUAJIBHOW YHEPTUH B3aUMOAEHCTBUS MOJIEKYI?

10. M306pa3ute rpaduuecKkd OpUEHTHPOBOUHYIO 3aBUCHUMOCTh Cy OT TemIiepaTypsl Ui
JIBYyXaTOMHOTI'O rasa, Harpumep, s Bojgopoja. BOnu3u kakoil TemmnepaTypsl HailieHHOE
Ha OMbITe 3HAYEHHE TEIUIOEMKOCTH MOJIEKYJSPHOTO BOJOPOJA CTPEMHUTCS K 3HAYEHHIO
TEIIOEMKOCTH OJJHOATOMHOTI'O Tra3a?
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11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.

29.

30.

Kakue nenarorcst npeanonoKeHus 0 CTPOEHUH MOJIEKYJ IIPU pacueTe TEMIOEMKOCTH rasa
Ha OCHOBAaHHU TEOPEMBI O PAaBHOMEPHOM pACIpEACICHUN DHEPrUd IO CTEICHIM
cBOOOABI?

OrpaHuyeHbl 11 KaKUMHU-HUOY b TIpeiesIaMi BO3MOKHBIE 3HAUEHUS TEIIOEMKOCTHU?

IIpu Kakux yCIIOBUSAX TEIUIOEMKOCTh MOKET UMETh OTpULIATENbHBIN 3HaKk? Bo3MokeH
TaKOM CiIydaid?

Kakne tepmonmHamuueckue mpoueccbl BaM M3BECTHBI, U KAKUMU ypPaBHEHUSMU OHH
onuceiBatorcsi? M3o0pasure rpaduku 3TUX npoueccoB. Ilomyunte BblpaxkeHus s
paboThI, COBEPIIAEMOI CUCTEMOM MPU ATUX MPOLECCAX.

B kakux ciydasx HnpupainicHue BHYTPEHHEH DHEPIrUU CUCTEMBI PABHO IOJBEACHHOMY K
CUCTEME KOJIMYECTBY Tera?

B kakux ciy4asx BHYTPEHHssI SHEPIUs CUCTEMBI IIOCTOSIHHA?

B kakux ciny4asx M3MEHEHUE BHYTPEHHEH >HEPrMU CHUCTEMbl paBHO BHEIIHEH paboTe,
COBEPIICHHOW CUCTEMOM?

[Tonyunts ypaBHeHHE anMaOATUYECKOTO Mpolecca W HAWTH paboTy, BBHIIOIHEHHYIO
CHUCTEMOM IIPHU 3TOM IIpOLIECCE.

[lonyunTe ypaBHEHME NOJUTPONMYECKOro mpouecca. Ilpm  Kakux  yciaoBHSX
HOJUTPONIMYECKUH  MpollecC MNEepeXoAUT B  aauadaTUYeCKHil, H30TepMHUYECKUH,
n3zobapuyeckuii, nsoxopuueckuii? Kakue mnpenenbHble 3HAYEHHUS] MOXET NPUHUMATD
MOJIIpHAasl TEMJIOEMKOCTh IIOJUTPOIIMYECKOTO ITPOLEcca, COBEPIIAEMOTr0 razom?

[Toyemy nepBbIi 3aKOH TEPMOJMHAMUKY SKBUBAJICHTEH YTBEPKICHUIO O HEBO3MOKHOCTH
IIOCTPOEHHUS BEYHOTO JBUTATEN IIEPBOroO poja?

B yem cocTouT NpUHIMNKATIBHOE PA3INYUE LIMKIIOB TEIUIOBBIX M XOJIOJAUIbHBIX MAIIUH?
Onummre nukn KapHo c¢ ujeanbHbIM ra3oM. BeiBemute ¢opmyny s KITJ nukna
KapHo.

3anumute BelpaxkeHus and KIIJ[ temnoBblx M XonogwibHbIX MamuH. [Ipu kakmx
yenoBusix KITJ atux mMammus 60JbIe e IMHUIBI?

Haiite ¢opmynupoBkn Kiaysuyca u Tomcona (KenbBuHa) BTOpoOro Havana
TEPMOJMHAMUKH U JOKAKUTE UX SKBUBAJICHTHOCTD.

TepMonnHaMuyeckas IIKajJa TEMIEpaTyp M €€ TOXKIECTBEHHOCTb HI€aIbHO-Ta30BOU
HIKae.

Cdhopmynupyiite Teopemsl KapHo.

[Iyrem 00600mIeHHsI BTOpOro Hadaja TEPMOJAMHAMMKHU IMONbBITATECh BBECTH MOHSITHE

SHTPOIHUH.
3anuImmnTe OCHOBHOE YpaBHEHHE TEPMOJIMHAMUKH, CBS3BIBAIOIIEE MEPBOE HAYAIO CO
BTOPBIM.

N306pasute nmkn Kapuo na guarpamme S-T (S — sHrponms, T — TemmepaTypa) u

HaiauTe Boipaxkenue s KI1/] nukna.

ChopmynupyiiTe TeopeMy O POCTE€ SHTPOMHUHU H30JIMPOBAHHOM cuctembl. [lepeumncnure
IIPOLIECCHI, IIPU  KOTOPBIX DJHTPONMSA pacTteT. JlokakuTe TeopeMy, HCIOIb3Ys
KOHKPETHBIN ITpoILIecC.

Dopmovl KOHMPONA:

- YCTHBIN JIOKJIQJl WJIM OTBET HA TPAKTUYECKOM 3aHATHH;

- IPOBEPKA 3aJaHUs;

- TECTUPOBAHUE.

Tema 4. PeanbHbIe Ta3bl

3adanus.

Pewume 3aoauu:

E. U. Uponos «3amaun o obment dpusmke» Ne: 2.211,2.212,2.213,2.214,2.215
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Cohopmynupyitme omeemui na 6onpocol:

B kakoM HampaBieHMM M3MEHUTCS BBIYHMCIICHHOE 3HAYEHUE JABJICHUS IS UACAITBHOTO
ra3a Ha CT€HKY, €CJIM IIPUHATH BO BHUMAHUE KOHEUHBIE pa3MePbl MOJIEKYJ1?

B kakoM HampaBieHHMM M3MEHUTCS BBIYMCIICHHOE 3HAYEHUE JABJICHUS NI UACAIBHOTO
ra3a Ha CT€HKY, €CJIM IPUHATh BO BHUMAaHHUE CUJIbI IPUTSKEHUS MEKIY MOJIEKYJIaMU?
Uro Bel noHuMmaeTe NOJ YpPaBHEHHEM COCTOSIHHUS CHCTEMbI? 3alUIIUTE YpaBHEHHE
COCTOSIHUSL Ui WJeaJbHOro Tras3a, rasa Ban-nep-Baanbca, nuddepenuunansnoe
YPaBHEHUE COCTOSIHUSL.

Uewm BbI3bIBatOTCS Ban-nep-BaanscoBsl cmiibl? M300pa3ute BU KPUBOUM MOTCHIIMATBLHOM
SHEPIUM B3aUMOJECHCTBUS MEXKIY MOJIEKYJIaMHU B 3aBUCUMOCTH OT PACCTOSIHUS.
3anuuInuTe ypaBHEHUE COCTOSHUS pEAIbHOrO ra3a Julisl IPOU3BOJIBHOIO KOJUYECTBA
BeniecTBa. OT KakUX IIapaMeTpOB 3aBUCUT BHYTPEHHss dHeprus rasa Ban-nep-Baansca.
N300pa3ute TeopeTHueckue U OIKCIEPUMEHTalIbHbIE M30TEPMbl pEATbHOrO Tas3a.
Onumure 3aBUCHMOCTb JAaBJIEHMsI HACBIEHHBIX MapoB OT Temueparypbl. [louemy
NEPEeOXJAXKACHHBIM Map M meperperas >KUAKOCTb HAa3bIBAIOTCS METacTaOMJIbHBIMU
COCTOSIHUSIMU?

OnuiuTe COCTOSHUE CUCTEMBI KUAKOCTh — Iap.

[IpuBenure mpuUMEpHBIH pacyeT MOMpaBOK HAa OObEM M HA JABJIEHUE, BXOJASAIIUX B
ypaBHeHue Ban-nep-Baanbca.

Dopmbl KOHMPONA:

- YCTHBIH JIOKJIa/] UM OTBET Ha MPAKTUYECKOM 3aHSITUH;

- IPOBEPKA 3aJIaHus;

- TECTUPOBAHUE.

Tema 5. Kuakoctn

3adanus.

Pewume 3a0auu:

E. 1. Uponos «3amaun 1o obmrent pusmke» Ne: 2,171, 2.172, 2.180, 2.183, 2.186
Cohopmynupyitme omeemut Ha 60npocol:

OxapakTepu3yiiTe yCIOBHs PaBHOBECHs KUIKOCTH Ha TrpaHulle pasaena cpel. [lomyunte
(OpMYyITBI, OTIMCHIBAIOIINE YCIOBHS PABHOBECHS HA TPAHUIIC Pa3jielia Cpejl.

3anumute GopMyny MOBEPXHOCTHOTO MOJEKYISIPHOTO JaBICHHUS Ha KAIUTio KUAKOCTU
pamuyca R. Kakoii Bua npumer 3ta ¢hopmysa B cirydae My3bIpbKa TOTO ke paauyca?
3amumute Gopmyny Jlammmaca B oOmiem Buae. MoxkeT 1M JTOTOJIHUTEIHHOE
MOJISKYJISIDHOE JIaBJICHUE, OKa3bIBaeMOE Ha JKUJKOCTh, paBHAThCA Hymo? [laiite
000CHOBAHHS.

[TosryanTte Gopmymy aiisi BBICOTHI MOJHATHS (OMyCKaHUS) YPOBHS KHUIKOCTH B OTKPBITON
KamuuIsipHOM TpyOke. B kakoil oOmactu 4enoBeuecKoW AESTENbHOCTH KaNHIUISPHBIC
KaHaJIBI [[EJIECO00Pa3HO 3aKPHIBATH CBEPXY?

Jlis Kakux 1eneil MCIOMb3YIOTCS SBIIEHUS CMAayuBaHUs U HeCcMayuBaHUsA? MoxeT 1Iu
TEJNO IUIaBaTh Ha MOBEPXHOCTH KHUJIKOCTH, €CJIH TUIOTHOCTH Teja OOJbIIe TUIOTHOCTH
KUAKOCTU? MOXKET M TeNo MOTPYX,aThCsl B KUJIKOCTh, €CJIH TJIOTHOCTH Tella MEHBIIIE
IUIOTHOCTH KUIKOCTH?

Dopmuvl KOoHmMpPONA:

- YCTHBIH JIOKJIQ/] MM OTBET HA MPAKTUICCKOM 3aHSITHH;

- MPOBEPKa 3aJIaHUs;

- TECTUPOBAHUE.

Tema 6. TBepablie Tesia

3adanua:

Copmynupyiime omeemut Ha 60npocol:
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BreiBenuTe GopmMyny TEIOEMKOCTH OJHOATOMHBIX TBEpIBIX Tel. B ueM 3akmrodaercs
CYIIHOCTh 3aKoHa [{rononra - [1tu?

Kak Bemonnsercs 3axkoH [rosonra - Iltm anga pasnuuasix sneMeHToB? [lpuBeaute
MIPUMEPHYIO KPUBYIO 3aBUCUMOCTH TEIJIOEMKOCTH OT TEMIIEPATYpHI.

Kakue nonymienus nenaroTcs Mpu BhIBOJIE TEIUIOEMKOCTH MO KBAaHTOBOM Teopun? B yem
oTiMuue Teopuid DitHITelHa u [lebas?

[Touemy npu Temneparypax, OIM3KUX K aOCOTIOTHOMY HYJIIO TETNIOEMKOCTH CTPEMSTCS K
HYJIEBOMY 3HAYE€HHIO?

Jlns ra3oB Impu OOBIYHBIX TEMIIEpaTypax cIpaBenBo ypaBHeHue Maiiepa Cp — Cy = R.
UTO MOXXHO CKa3aThb O BBINOJHEHUM WM HEBBINOJHEHWHU 3TOTO YpaBHEHUS B Cllydyae
METaJJIOB?

VY nenbHble TEIIOEMKOCTH METAJUIMYECKUX TBEPABIX TEJI 3HAUUTEIIBHO MEHBIIIE YACIbHBIX
TETJIOEMKOCTE! Ta30B U KUAKOCTe. OOBSCHUTE MPUUHUHY ITHX PACXOKICHHUH.

CuuTasi, 4TO Ha KaXKIbli KOJEOMIOMUNCS UOH KPUCTAITMYECKONW PEIIeTKH MPUXOAUTCS
OJIMH CBOOOJIHBIN AJIEKTPOH U YTO, CBOOOJHBIC AJICKTPOHBI MOXHO PacCMaTpHUBATh KaK
WJIeabHBIN ra3, ONpeAeIuTEe aTOMHYIO TEIIIOEMKOCTh KpucTauia. CpaBHUTE MOJy4EHHOE
3Ha4Y€HHE C BhIpakeHHeM 3akoHa [rononra - [Itu. O0bsicHUTE OJTyYeHHBINA PE3YNIbTAT.
Dopmovl KOHmMpoONAA:

- YCTHBIN JIOKJIQJ] WJIM OTBET HA IPAKTUYECKOM 3aHATHH;

- IPOBEPKA 3aJaHUS;

- TECTUPOBAHUE.

Tema 7. ®a3oBbie mepexo/bl

3aoanus

Pewume 3a0auu:

E. U. Uponos «3amaun no obmet dpuszmke» Ne: 2.198, 2.199, 2.203, 2.204, 2.205, 2.206,

2.207, 2.208

»ow

oo

10.

11.
12.
13.

Cdhopmynupyiime omeemul na 6onpocwi:

Uro Takoe HachIUIEHHBbIM map? 3alulINTe YypaBHEHHWE 3aBUCUMOCTH JaBJICHUS
HACBIIIEHHOI0 Tlapa OT TeMnepaTypsl (ypaBHeHue Knaneiipona-Knaysuyca).

[Monyunte ypaBuenue Knaneipona-Knay3myca, ucnonb3yss MeETOJ BOOOpa)kaeMbIX
KpPYTOBBIX IPOLIECCOB.

Kaxkue mporieccsl MOXKHO OMTUCHIBAThH ¢ TOMOIIBI0 ypaBHeHus Kinaneiipona-Kiaysuyca?
IIpuBenure nmpuMep AuarpaMmbl COCTOSIHUS BellleCcTBa. JlaliTe MOHATHE TPOWMHOU TOYKH,
MPUBEINUTE 3HAYEHUSI TAPAaMETPOB TPOMHON TOUKHU ISl BOABI.

Kakumu sdpdexramu conpoBokaatoTcs ¢pazoBble Mepexo/ibl epBoro pojaa?

MosHo 5 ucnoib3oBaTh (M Kak) ypaBHeHue Kuanelipona-Knaysuyca g onucanus
¢a30BbIX Nepexoa0B BToporo pona? Kakue nepexosl OTHOCATCS K MEpexoJaM BTOPOro
pona?

Kakoit kputepuii TepMoaMHamMHueckoro moTeHnuaiza ['nbbca wucnomb3yercs MNpu
pasnenenuu (pa3zoBbIX MEPEXOOB MEPBOTO U BTOPOTO poja?

Kak Bpl moHumaere monumMopQHble MpeBpalleHHs], MPUBEANTE KOHKPETHBIE MPUMEPHI
Takux npespaimieHnii? K nepexonaM Kakoro poja OTHOCSTCS 3TH NpeBpalleHus ?

Yem orimuaeTcss mpouLecc KMIEHHs OT mnpouecca ucnapenua? Ilouemy, 3akumas Boja
"mrymut"?

JlaiiTe IOHATHE NEPErPETOro U MEPECHILIEHHOTO Napa, NEPErpeTol U MepeoxIaKIeHHON
KUAKOCTU. B Kakoil 065acTi GU3KMKK UCTIONB3YIOT SIBICHUE MTPECHIIIEHNS BOASHOTO Mapa
Y TIeperpeBa Bobl?

UTO0 MOHMMAIOT MO CKPBITON TEIJIOTON apooOpa3oBaHus (TUTABJICHHS, CyOITUMAIin)?
BriBectu pabouyto ¢popmyity A onpeaeneHus CKphITON TeIIOThl MapooOpa30BaHMsL.
Kak u3zmensiercst sHTpomnus cuctemsl Ipu (ha30BbIX NEPEX0Aax MePBOro U BTOPOro poja’?

15



Dopmbl KoHmpona:

- YCTHBIN JIOKJIAJ] UM OTBET HA MPAKTUYCCKOM 3aHSITHH;
- IpOBEpPKa 3aJaHHS;

- TECTUPOBAHUE.

6.3. TemaTuka u 3a1aHus 115 J1a00PATOPHBIX 3AHATHIA

Jlabopatopnass pabora 1. OrmpeneneHue CKOPOCTH TYJIW MpPH T[OMOIIM  KPYTHIBHO-
0aJTMCTUYECKOTO MATHHKA.

JlaboparopHuas pabota 2. OnpeaeneHue pasmMepoB MOJICKYJIbI OJICHHOBOM KUCIIOTHI.
JIabopatopHnas padora 3. OnpezeneHue yaeabHO TeII0EMKOCTH TBEPAOTO Tela.

JlaboparopHuas padota 4. Onpenenenue ko3pdumnrenra 00bEMHOTO PACIIUPEHUS KUIKOCTH.
JIabopartopnas padora 5. OnpezeneHue XapaKTepUCTHK MOJICKYJT BO3/IyXa.

Jlabopartopnas padota 6. OnpeziesieHue OTHOLICHUS TEINIOEMKOCTEH ISl BO3/1yXa.
Jlabopatopnass pabora 7. WccnemoBanwe TeMIepaTypHO 3aBHCHMOCTH Ko3(dduimenrta
BSI3KOCTH BHCKo3uMeTpoM OctBaibaa-ITuHkeBuya.

7. IlepeyeHb OCHOBHOM M IONOJTHUTEIBHOM JTUTEPATYPbI, HEOOXOAUMOM 11
OCBOEHUS TUCHMILUIUHBI (MOTYJIs1)

a) OCHOBHas JIMTeparypa:
1. CuByxun, JI.B. O6mmii kypc ¢pusuku : yaebnoe nocodwue : B 5 1. / JI.B. CuByxus. - U3x. 6-¢, crep.
- Mocksa : @usmariur, 2014. - T. 2. TepmoanHaMuka U MoJieKyysipHas (usuka. - 544 c. : wi. -
ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 (T. II) ; To e [DnekrponHslii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275624 (21.05.2018).
2. Jlenenes, A.H. ®usuka : yuednoe nmocooue / A.H. Jlenenes. - Mockga : ®usmataut, 2005. - K.
2. MonexynspHast ¢u3uka u TepMmonumHamuka. - 208 c. - ISBN 5-9221-0462-4 ; To xe
[Onextponnslit pecype]. - URL:http://biblioclub.ru/index.php?page=book&id=69230 (21.05.2018).
3. Kynacora, C.B. Kypc nekumii nmo oOmieii ¢usuke : yueOHoe mocoOue Juis OakaiaBpoB /
C.B. Kynacosa, M.B. Cononuxuna. - Mocksa ; bepnun : Jupexr-Menua, 2016. - Y. 1. Mexanuxa.
MonexynsipHast pu3uKa ¥ TepMoaAWHAMHKA. - 174 c. : ui., Tabn. - bubmuorp. B kH. - ISBN 978-5-
4475-6909-9 ; To Ke [DneKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=436995 (21.05.2018).
4. Kuxoun, A.1. Monexynspuas ¢usuka / A.W. Kukoun, N.K. Kukoun ; pen. B.A. I'puroposoii. -
Uzn. 2-e, mepepaboranHoe. - Mocksa : Hayka, 1976. - 478 c. : wi. - (O6mwmii kype pusukn). - ISBN
978-5-4475-8020-9 ; To xKe [DnexTpoHHBIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=437547 (21.05.2018).
0) 10MOJIHUTE/IbHASA JIUTepaTypa:
1. DnemenTapHsblii yaeOHuk husuku Temnora. MonekynspHas Gpusuka : yaebHoe nmocodue : B 3-X T. /
pen. I'.C. Jlauncoepra. - 14-e uzn. - Mocka : @usmaraur, 2010. - T. 1. Mexanuka. - 612 c. - ISBN
978-5-9221-1256-7 ; To xKe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=82899 (21.05.2018).
2. Tlyrunos, K.A. Kypc ¢usuku / KA. Ilyrunos. - 11-e u3a. - Mocksa : ['oc. u3a-Bo (usuko-
MareMmarnueckod Jmrt., 1963. - T. 1. Mexanuka. Axyctuka. MonekynspHas Qu3nka.
Tepmomunamuka. - 560 c. - ISBN 978-5-4458-4352-8 ; To e [DnexkTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=213661 (21.05.2018).
B) Yu4eOHO-MeTOUYeCKHEe PeKOMEeH AU
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http://biblioclub.ru/index.php?page=book&id=213661

1. Hlnaxtuna C.M. ®usndeckuil npaktukym (MornekynspHas ¢(U3MKa U TEpMOJUHAMUKA) /
C.M. lllnaxtuna, A.b. benuxos, B.B. Auapymkesud. — Koctpoma: Uzn-Bo KI'Y, 2003. — 48
c. 20 3k3.

2. Jlackun A.W. DnemMeHTBI TEOpUHU IMOTPEUTHOCTEH M 00paboTKa pe3ylnbTaTOB U3MEPEHUM. —
Koctpoma: 1U3n-so KI'TIH, 1993. — 20 c.10 k3.

4. benkun [1.H. Beenenue B pusnueckuii npakrukym / [1.H. benkun, A.W. Jlackun. — Koctpoma:
Hzn-so KI'Y, 2000.— 22 ¢. 10 3k3

8. Ilepeyens pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEepHeT», HeOOXOAMMBIX JIJIsl 0CBOEHMS TUCIUIJINHBI

DJEKTPOHHBIC OMOIMOTEUYHBIC CUCTEMBI:

1. ObC «Jlanp»

2. OBC «YHuBepcuteTckas oudnmmoreka online»
3. OBC «Znaniumy»

9. Onucanue MaTepuaIbLHO-TEXHMYECKOH 0a3bl, HE00OX0AUMO 115
OCylLIeCTBJICHUs] 00Pa30BaTeIbHOIO NMPoLecca mo TUCHUIINHE

JIeKIuoHHbBIE U MPAKTHYCCKHUC 3aHATUS MPOBOLATCA B ayAUTOPUAX C Tpe6yeMbIM YHCJIOM

MOCaJI0YHBIX MECT, 000PY/IOBaHHBIC MYIBTHMEINA.
CB00OOIHO pacnpoCTpaHsIeMOe IPOrPaMMHOE OOecIieueHIe: OPUCHBIA MaKeT.
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