MUHOBPHAYKHU POCCUU
denepanpHOE TOCYIapPCTBEHHOE OIOPKETHOE 00Pa30BaTENIFHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs

«KocTpoMCKOM rOCYynapCTBEHHBIN YHUBEPCUTET)
(KTY)

e 0
K
[IOKYMEHT MOANMCAH YCU/IEHHO#
KBAMOULMPOBAHHOM INEKTPOHHOM NOANMCBIO

CBEAEHWA O CEPTUOMKATE 3N

Ceprudwiar: 00 D7 78 80 99 E2 0C 8D 1A 67 62 2F 1286 2A F2 73
Ceetnana ®eaoposna
AeiicrauTenen c 19 wionn 2024 ropa no 12 cenTaGpA 2025 roaa

PABOYA [TPOI'PAMMA JJUCLIUITJIIMHBI

MOJIEKYJISAPHAS ®U3UKA

Hampasnenne noaroroBku: 44.03.05 [legaroruueckoe oObpazoBanue
(c mByMs pOoUIISIMU TTOJITOTOBKHU)

Hampasnennoctu: Maremaruka, pusuka

KBanmudukanus BeITyCKHHUKA: OaKaIaBp

KocTpoma
2022
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12.03.2021 perucrpannonubiii Ne 62739); B COOTBETCTBHHM C Y4eOHBIM IUIAHOM HAIpPABJICHUS
noarotoBku 44.03.05 Ilemarornyeckoe oOpa3oBaHue (¢ AByMs NPO(GUISIMH HOATOTOBKH)
(mampaBneHHOCTH Maremaruka, pu3nka), roJ Hadanaa moarotoBku 2022,
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1. He.]'ll/l H 3a/1a491 OCBOCHUSA JUCHHUIIJIMHBI

OcCHOBHOW IIeNIBI0  Kypca SBISETCS MOJArOTOBKa OakasaBpoB (U3WKM K HAy4HO-
UCCIIEI0BATEIbCKOM, Hay4YHO-MHHOBALIMOHHOI, OpraHU3aLIOHHO-YIIPaBJIEHYECKOM u
[earorn4eckon AEsITENbHOCTH B HAYYHO-UCCIIEOBATEIbCKUX UHCTUTYTAX, BBICIIUX U CPEAHUX
yU4eOHBIX 3aBeleHHsX, JabopaTopusax, KOHCTPYKTOPCKUX MJIM IPOEKTHBIX Ompo, Ha
IPEIIPUITHSIX.

3a1aun AUCHUIUIUHBL
— 3HaThb OCHOBHBIC 3aKOHBI MOJIEKYJSIPHO (GU3MKM W TEPMOAMHAMUKA U PpaMKH HX
IPUMEHUMOCTH;

— IIPUMEHSATH NIOJyUYE€HHBIE TEOPETUUECKHUE 3HAHUS JUIsl PELICHNUS 3a/1a4;
— MCII0JIb30BaTh [10JIyUYEHHbIE 3HAHUS J1JIs IPOBEJCHUS (PU3NYECKOT0 SKCIIEPUMEHTA.

Kpome TOro, omHoi w3 3amady M3y4EeHHMs [JAHHOIO Kypca sABJISIETCS HAy4dHO-
o0Opa3oBaTesibHOE, NPOPECCHOHATBHO-TPYIOBOE BOCIHUTAaHHE OO0YYaIOLUXCA OCPEICTBOM
COJIepKaHus AUCLMILIMHBI U aKTYaJIbHBIX BOCIIUTATEIIbHBIX TEXHOIOIHH.

2. IlepevyeHnb IJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHS 10 JUCHUILIAHE

B pe3ynbraTe 0cBOCHUS IUCHUIUIMHBI O0YYaIOIHIACS TOMKEH:

OCBOUTH KOMIICTCHIIHIO:

Cnoco0eH OCYyHIECTBIISTh MEJarornyecKkyro JIesATEIbHOCTh HAa OCHOBE CIELHABHBIX
HayuHbIX 3HaHui (OITK-8)

Kox u coneprkanre MHAMKATOPOB KOMITETEHITHH:

NOIIK-8.1. JleMoHCTpUpyeT BJIaJCHHE CHUCTEMOW CIEHUATBHBIX HAy4YHBIX 3HAHUU B
peIMEeTHON 00macTu

NOIIK-8.2. IlpumeHnser cnenuaibHble MPEIMETHBIE 3HAHUS B  IEIaroOrMuecKou
JESTENIbHOCTH 110 HANPABJICHHOCTHU MPOTPaMMBbl

3HATh:

— 0asoBble 3HAaHWA Kypca oOmed QU3MKH, B TOM YHCIE OCHOBHBIC TIOHSATHUS
MOJIEKYJISIpHOHN (hu3uKHU, 0a30Bble (PU3MUYECKHE BEIMYMHBI U 3aKOHBI Makpo U MHUKPOMHPA,
OTIMCHIBAIOIIUE TEPMOINHAMUICCKUE CHCTEMBI;

— TpaHULBl TPUMEHEHHUS 3aKOHOB TMPHUPOJBI B PA3IMYHBIX TEPMOJUHAMHUYECKHX
CUCTEMaX;

— OCHOBHBIE€ TEPMOJMHAMHYECKHE CUCTEMBI M METO/bI UX OTMMCAHUS;

— BOXHEHITNE YpaBHEHUS TCPMOJIUHAMUKH U MOJICKYJISIPHON (PU3UKH;

yMeThb:

— pemath NpodeccHOHANBHBIE 3a7a4d, B TOM YHCJIC aHAIW3HPOBATh (U3HUECKYIO
CUTYalIMIO B TEPMOJUHAMHUYECKUX MPOIIECCaX U CUCTEMaX;

— TIPUMEHSATH 3aKOHBI MPHUPOJIBI K COCTOSHHIO TEJI M TpOIeccax, MPUBOISIIAX K HX
M3MEHEHHUIO;

— pemiarh 3a/a4dl M0 OMNPEICICHUIO BEIIMYMH, XapaKTEPU3YIONIMX COCTOSHHE Tejia U
napaMeTpoB MPOIIECCOB;

— IIPOTHO3HUPOBATH MTOBEACHUE TEPMOAMHAMHUCCKAX CHCTEM;

— BBIOMPATH 3aKOHBI MPUPOJIBI, aIEKBATHO OMHCHIBAIOIINE MTOBEACHUE pacCMaTpUBaeMOM
CUCTEMBEI;

BJAJ€Th:

— METOJaMHU peleHus MNpo(ecCHOHAIBHBIX 3a7ay Ha OCHOBE HH(OpPMAIMOHHOH U
O6ubmuorpadguueckoil KynbTypbl, B TOM YHCJIE, METOJAMU pEeUIeHMs 3a7ad MOJIEKYJISPHON
(GU3UKU ¥ TEPMOIMHAMUKH;

— MeToZamu rpaduueckoi HHTepIpeTaunn GU3NIECKOl CUTyaluy;



3. MecTto aucuumiandbl B cTpykrype Ol BO

JlaHHas QUCLHMIUIMHA u3ydaeTcs B 4 ceMecTpe 00s3aTeIbHON YacTu NMpo(dhecCHOHAIBHOIO
[IUKJIa OArOTOBKH OakanaBpoB. ConepikaHue Kypca OXBaTBHIBAET MOJIEKYJISIPHO-KHUHETHUYECKYIO
TEOPHI0, TEPMOJAMHAMMKY, SIBJICHUS IEPEHOCa, OCHOBbI CTAaTHMCTUYECKOH (QU3UKH, (a30BbIe
nepexo/bl, OCHOBBI (HU3UKU TBepaoro Tena. OCHOBHBIC IMOHSTHS WU 3aKOHBI MOJICKYJISIPHOMN
Gu3uKN JeKaT B OCHOBE COBPEMEHHOH (M3MKM, CIIOCOOCTBYIOT 3aKpEIUIEHUIO 3HAaHUH,
NOJYYCHHBIX TpPU HM3YyYCHHH IUCLUUIUIMHBI «MexXaHuKa», a Takke OyIyT HCIIOJIb30BaThCS U
yIIyOJIAThCS MOYTH BO BCEX AMCLUIUIMHAX MPOQECCHOHATIBHOIO IMKJIA («DJIEKTPUYECTBE U
MarHetusme», «Onrtuke», «ATomMHOW ¢(usukm» u ap.). llepen wu3ydeHHEM AUCHUIUIMHBI
CTYACHTBI JJOJDKHBI M3YUUTh 3JIEMEHTApPHYI0 (HU3HKY, JJIEMEHTApHYI0 MaTeMaTHKy, MEXaHUKY B
mpenenax Kypca oOmed Qu3sukn W UMETh [pejacTaBileHHe 00 HMHTETrpalbHOM U
T depeHaIbHOM HcuuciaeHud. TpeOyemble 3HaHUA U yMeHHMs (DOPMUPYIOTCS B CpeaHel
IIKOJIE, YaCTh PAa3/eJIOB BICHICH MAaTEeMAaTUKU U MEXaHHKY CTYJICHTHI M3Y4alOT MapajuiejbHO B
IIEPBOM U BTOPOM CEMECTpax MepBOro Kypca.

4. O0beM JUCUUILJIMHBI (MOIYJI51)

4.1. O0beM JUCUMILIMHBI B 32a4€THBIX eAMHUIAX C YKA3aHUEM
aKajJeMHUYeCKUX (ACTPOHOMMYECKHUX) YACOB U BHAbI YUeOHOM PadOThI

Buspr yueOHoii paboThI, Ounas gopma
OO1mast Tpy1I0eMKOCTh B 3a4€THBIX €AMHUIIAX 6

OO0m1as TPyI0€MKOCTh B Yacax 216

AyIUTOpPHBIC 3aHSTH B Yacax, B TOM YHUCIIE: 52

Jlekuun 14

[TpakTHyecKue 3aHATHS 14

JlaGoparopHble 3aHATHS 24
CamocrosTenpHas padoTa B yacax 128 + 36

dopma npoMeKyTOUHOM aTTecTaliu Dk3ameH (4)

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0yuaroierocst

Bupl yueOHBIX 3aHATUI Ounas gopma
Jlexuun 14

[TpakTHueckue 3aHATHS 14

JlaGoparopHble 3aHTHS 24

Koncynpranuu 2

3auet/3aueThl —
DK3aMeH/dK3aMEHBI 0,35

KypcoBble paboTbl —

KypcoBbie mpoeKTsl —

Bcero 54,35




5. Coep:kaHue QMCHUIIMHBI (MOYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3zesnam), ¢ ykazaHueM KOJUYECTBA YaCOB M BUA0B 3aHATHI

5.1 TemaTuyeckuii NJIaH y4eOHOM JUCUUIJINHBI

Ne |HasBanwue pasnena, temsl |Bcero AynuTOpHBIE 3aHSTUS CamocTosiTenbHas
3.e/Mac | Jlexry, IIpaxr. J1ab. pabora

1 |OcHoBHbBIE BOIPOCHI
MOJIEKYJISIPHO- 28 2 2 4 20
KHHETHYeCKOH Teopuun

2 |OcHoOBBI
CTATUCTUYECKOMH 28 2 2 4 20
buzukn

3 |TepmoauHamuka 28 2 2 4 20

4 | PeajibHBbIE Ta3bl 24 2 2 — 20

5 |7Kuakoctun 28 2 2 4 20

6 |TBepabie Tea 28 2 2 4 20

7 |da3oBble MepPexoabl 16 2 2 4 8
DK3aMeH 36 — — — 36
BCEI'O: 6/216 14 14 24 128 + 36

5.2. Conepxanue:

TEMA 1. OcHOBHBIE BONIPOCHI MOJIEKYJ/JISIPHO-KMHETHYECKOH TeOpHuH.

MonexynspHO-KUHETUUECKUN U TEPMOJUHAMUYECKUI ITOAXOABI K U3yUYEHUIO COCTOSIHUS
BellecTBa. MUKPOCKONMYECKHE U MaKpPOCKOIMYECKHE BEIMYMHBI U UX u3MepeHus. Cucremsl
eIMHUL. 3a7ayll MOJEKYJSPHOM (HU3UKK U TepMOJUHAMUKU. Ponb M 3HaueHHE MOJIEKYJISIPHON
(GU3MKN U TEPMOJUMHAMHUKN KaK OCHOBBI COBPEMEHHOM (PU3MKM M TEXHMKH. Macca U pa3mepbl
Mmosiekyn. CocrosiHue cuctembl. Monens uaeansHoro rasa. Temmneparypa. Meronbl u3MepeHus
TEMIIepaTypbl M TemmneparypHble Ikansl. JlaBieHue. YpaBHeHue MeHnneneeBa—Kianelpona.
N300apHbIii, U30TepMUYECKUA M H30XOpHBIM Ipolecchl. 3akoH ABOraapo. 3akoH JlaabToHa.
OcHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPHUH.

TEMA 2. OcHOBBI CTATHCTHYECKOH (PU3MKHU.

HeoOxonuMmele cBeneHus U3 TEOPUM BEPOATHOCTEH. XapakTep TEIJIOBOIO JBHUKEHHS
Monekyi. JlaBieHue rasa Ha creHKy cocynaa. CpenHsst sHeprus Moiekyid. Pacmpenenenue
MakcBemna. XapakTepuCTHUECKHE CKOPOCTH MOJIEKYJ. DKCIEepUMEHTalbHasl NMPOBEpKa 3aKOHA
pacrpenieneHuss MOJIEKyJl 10 ckopocTsM. bapomerpuueckas ¢opmyna. Pacnpenenenue
bonbumana. Onpenenenne Ileppenom uncna ABoraapo. @aykryauuu. [loHsTue o cratucTukax
®epmu—/lupaka u boze-Oiinmreiina. Cpeansas [iauMHa CBOOOJHOroO mpodera MOJEKYII.
DddexkTuBHOE cedyeHue coyaapeHus. SBneHus mnepenoca. Juddysus B razax. Cssasb
koopduumenta auddy3uun ¢  MOIBMKHOCTBIO YaCTHI. TerIonpoBOJHOCTb. YpaBHEHHE
T Py3Un-TEIONPOBOIHOCTH. BsskocTs (BHyTpeHHee Tpenue). I[lomyueHne u u3mepeHue
TEXHUYECKOT0 BaKyyMa. YIIbTpapa3peKeHHbIe Ia3bl. DPQy3usl.

TEMA 3. TepmoaunaMmuka.

BHyTpeHHAs 3Heprus uaeanbHOro rasa. TemioeMKoCcTh uaeaabHoro rasza. MzobapHas u
M30XOpHasl TEIJIOEMKOCTU. YpaBHeHHMe Maiiepa. HenocTtaTOYHOCTh KIJIACCMYECKOW TEOpUU
TeruioeMKocTH. Pabota, coBepmiaemasi TenoM MpH H3MEHEHHH oObema. llepBoe Hauano
TepMouHAMHUKH. DPYHKIMU COCTOSHUS M (PyHKIuM mnporecca. OOpatuMbele U HeoOpaTHMbIe
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TepMOJIMHAMUYECKHE Tpouecchl. BTopoe Havano TtepmoauHamMuku. OHTponwus. [Ipumepsl Ha
BBIUMCJICHUE DHTPONHMH. ATMA0ATHBIN U MOJUTPOIHBIN IMpoliecchl. PaboTa mpu u3omporeccax.
HepasenctBo Knaysuyca. Teopema Kapro u mukn Kapro. Koadduiment nosne3noro nencTBusl.
TeruoBeie  aurarenun. [uxkaer  Otro u [Juzens. CsoOomnas sHeprus. Meton
TEPMOJIMHAMUYECKUX OTEHIIMAIOB. DHTPOMUS U BEPOATHOCTb.

TEMA 4. PeanbHble rassl.

B3aumopeiictBue Monekyin. IloHstTue o mnpupone MEXMONIEKYJSApHbIX Ccull. Bun
3aBUCHMOCTHU TOTEHIIMANIA U CUJIbI B3aUMOJICUCTBUSL OT paccTOsHUS. MoJleJbHbIE MOTEHIUAIbI
B3aumozeiicTBus. [lonpaBku Ha cOOCTBEHHBIE pa3Mepbl MOJIEKYJ U MOTEHUIUATbHYIO YHEPIHIO
B3auMojieiicTBusl. YpaBHeHue Bau-nep-Baanbca. M3orepmbl Ban-gep-Baanbca u Duuproca.
[IpaBuino MaxkcBemna. YpaBuenue Jutrepuun. CBOMCTBa BEIIECTBA B KPUTUUECKOM COCTOSIHHM.
OrmpezenieHne KPUTUYECKUX TMapamMeTpoB. YpaBHeHue Ban-nep-Baanbca B mpuBeIeHHBIX
rapamMeTpax M 3aKOH COOTBETCTBEHHBIX COCTOSIHUM. BHyTpeHHss sHeprus. TemnoemkocTs u
SHTPOMHS PEATBHOr0 Ta3a. HemnpepelBHOCTH Ta3000pa3HOTO M JKUIKOTO  COCTOSIHHSL.
HpoccenupoBanue peanbHoro rasza. Oddext Jxoyns — Tomcona. DHrambnus. MeTobl
MOJIyYEHUSI HU3KUX TEMIIEPATYP U CKUKEHUS Ta30B.

TEMA 5. Kuakoctu.

[ToBepxHOCTHOE HATSDKEHHWE U CBs3aHHBIe ¢ HUM  dddektel. TepmoanHaMuka
MOBEPXHOCTHOTO HATsKEHUs. SIBneHue cMauuBaHus. J[00aBoyHOE AaBiieHHWE TOJ H30THYTOU
MOBEPXHOCThIO kuAKOocTH. Popmyna Jlannaca. Kanwmnsipueie asnenus. @opmyna JKropeHa.
PactBopnl. SBienne ocmoca. 3akoH Payins. [1oBbllIeHHE TOUKM KUIEHUS M MOHUKEHUE TOUYKHU
3aMep3aHus pacTBOpoB. BraxHocTh Bo3ayxa. Touka pocsl.

TEMA 6. TBepable TeJa.

Cummetpust Ten. bawxHuil u nansHui nopsaok. Amopdusie tena. Kpucrammmueckue
pemetku. Auuzotponus. Jledektsl KkpuctamioB. TemnoeMKoCcTh TBEpAbIX Tel. 3akoH J[1onoHra u
IITn.

TEMA 7. ®a30Bble epexobl.

®da3bl ¥ Ga3oBbIC MPEBpAICHUs. YCIOBHE paBHOBECHs ()a3 XUMUYECKH OJHOPOIHOTO
BemectBa. dazoBeie mepexoasl mnepBoro poaa. YpaBHenue Kunaneiipona — Kiaysuyca.
3aBUCHMOCTD JIABJICHHUSI HACHIIIEHHOTO IMapa OT TeMIlepaTyphl. TerIoeMKOCTh HACBIIEHHOTO
napa. Jluarpammel coctosiHus. TpoiiHble Touku. MertactabunbHble cocTosiHUS. Da3oBbIe
MepexXoIbl BTOPOTO poa.

6. MeTonnueckne MAaTEPHAJIbI /ISl 00YyYAKOIIUXCH 10 OCBOCHHUIO
TACHUTLTAHBI

OneHka 3HaHMHA, YyMEHHUH, HABBIKOB, XapakTepusyrollas A3Tanbl (OPMUPOBAHUS
KOMIETeHIMH 1o aucuuiiinHe « MonekymsipHas (pu3uKa» OCyIIECTBISETCS B XOA€ TEKYLIETo U
IIPOMEXYTOUYHOTO KOHTPOJIS.

IIpome:xyTouHasi aTTecTalusi NPEIyCMATPUBAET OMNPOC CTYAEHTOB, BBIMOJIHEHHE TPEX
KOHTPOJIbHBIX Pa0OT U TECTUPOBAHUE.
Onpoc TpOBOANUTCS HAa CEMHHApax I0 CIEAYIOMUM (pparMeHTaM JUCHUILIHHBL:

— onpeeneHus pU3MUECKUX BEIUYHH;

— OCHOBHBIE MOHATHS U a0CTPAKLIUK MOJIEKYJISIPHON (PU3UKH;

— OCHOBHBI€ 3aKOHBI MOJIEKYJISIPHOM (DU3KMKM U Havyajia TEPMOJANHAMUKHY.

CryzaeHTaM mpesiaraoTcs BOIMPOCHl, 0XBATHIBAIOLINE H3yUaeMble pa3/ielibl IUCIUTIIHHBI.
B mpornecce o6cyxneHuss paz0ouparoTcsi OMMOKM W HETOUYHOCTH OTBeTOB. IIpu obcyxaeHun
3aKOHOB TMPUPOJbl YTOUHSAIOTCS PAMKH MPUMEHMMOCTH 3THX 3aKOHOB, TO €CThb OTpaHHYEHUs
yCIOBUHA UX UCTUHHOCTH. KauecTBO oTBeTa OlleHMBAETCA 10 TpeXOaIbHOM crcTeMe: 3a BEPHBIH
B TJIaBHOM OTBET CTaBUTCS «IUIIOC», 3@ NMPUHIMIIHAIBLHO HEBEPHBIM MU OTCYTCTBHE OTBETA
CTaBUTCSI «KMUHYC», 32 YaCTUYHO BEPHBIN OTBET — «ILTIOC-MUHYCY.



Pa3HOBUIAHOCTBIO OIpoca SBIAETCS PEIICHWE 3aJadyd Yy JOCKM WM Yy4YacTHE B €€
pEllIeHnH, KOIr/la OAHY MU Ty K€ 3aJady BBIIOJHSAIOT HECKOJBKO CTYJIEHTOB. 31€Ch BIaJCHUE
MPEeIMETOM OIICHUBAETCS TAKXKE MO YKa3aHHOM BBIIIE TPeXOaIbHOMN cHCcTEME.

CryneHTtaM mpejuiaraetcsl 1Ba BapuaHTa, coaepxkaiune 4—5 3a1a4 10 yKa3aHHbIM TEMaM.
YpoBeHb BBINOJHEHHUS pa0OThl OLIEHWBAETCS YHMCIOM IMPABUIBHO PEIICHHBIX 3ajad. Pemenue
3a[a4d 3aCYUTHIBACTCS TMOJIHOCTBIO, €CIM CTYJCHT BBIIOJHHII €r0 B OOLIEM BHAE C KPAaTKHUMHU
KOMMEHTAPUAMH, U TOJIYYUJ IOCJIE TOJCTAHOBKM YMCIIEHHBIX JaHHBIX IPaBUJIbHBINM OTBET C
yYKa3aHUEM pa3MEpHOCTH. 3ajaya 3aCUMTHIBAECTCS HAIOJIOBUHY, €CJIM CTYAEHT HE COBEPIIMII
buznyeckux OomubOK, TO €CTh MOMYUYNII BEPHOE pEelIeHHe B 00IIeM BUE, HO JIOMYCTUI OMINOKY
B MAaTE€MaTMYECKMX pacyeTax M yKas3ajl HEBEpHBbIM uucileHHbI oTBeT. Kpome Toro, 3amaua
3aCUMTHIBAETCS HAIIOJIOBUHY, €CJIM B YMCIICHHOM OTBETE HE YKa3aHa Pa3MEpPHOCTb.

CryneHTsl, MONyYMBIIMNE HE MEHEE YeThIpeX 0auIoB 3a KaXIyI0 KOHTPOJIBbHYIO padoTy,
MOTYT OBITh OCBOOOKICHBI OT PEIICHHUS 3a/I1a4M Ha SK3aMEHe 110 JaHHOM nucuuruimne. J{is aToro
OHH JIOJDKHBI YCHEIIHO CAATh 3a4€T MO0 (PU3NIECKOMY MPAKTUKYMY.

Tecmuposanue OCyIIECTBIIAETCS IO BCEM paznenaM Kypca. CtyaeHram npemiaratorces 20
3a/laHuil C MHO>KECTBEHHBIMM WJIM €IUHUYHBIMU OTBETaMM. [IpogomKUTeIbHOCT UCTIBITAHUN —
2 akajgemMuyeckux vaca. TecTMpoBaHME Ha3HAYAETCs IOCIE OKOHYAHUs JIEKUMOHHOIO Kypca.
YpOoBEHD BBIIIOJHEHUS TECTA OLIEHUBAETCS YUCIIOM IIPABUIIBHBIX OTBETOB. [10 KaXk1oMy 3ajaHUIO
3a BEpHBIM BapuMaHT OTBETAa CTABUTCS IUIOC, 332 HEBEPHBIH — MHUHYC C IOCJIEIYIOLIUM
CYMMMPOBAHHEM I10 U3BECTHBIM IpaBuiiaM. Kpome Toro, npu npoBepke HECKOJIbKHUX OTBETOB Ha
OIMH M TOT € BOIPOC HEBEPHBIH OTBET YHUYTOXXUT BepHBbIA. CTyNEeHTHl HE JOJDKHBI
NEepenChIBAaTh BOMPOCHI, I0CTATOYHO YKa3aTh OYKBBI, COOTBETCTBYIOIIHNE MTPABUIBHBIM OTBETAM,
OKOJIO HOMEpa BOIIpOca.

Tect cuuTaercs yCHEIIHO BBIIOJHEHHBIM, €CIM 00y4yaeMblii HaOMpaeT ABE TPETH OT
MaKCHUMaJIbHO BO3MOKHOI'O YMCJIa MPAaBUIbHBIX OTBETOB.

Hrorosasi arrecranusi npoxoautr B ¢gopme sk3ameHa. CTyAEHTHI CHAIOT 3K3aMEH I10
OwiieraMm, B KaXXJOM M3 KOTOPBIX MMEIOTCS JiBa BONpOCA MO TEOPUU U OAHA 3ajaya. TemaTuka
BOIIPOCOB U 33J1a4 B KaXKJIOM OMJIeTe JJOJKHBI KacaThCsl TPEX Pa3IMUYHbIX pa3zesoB JUCLUILIMHBIL.
OpnuHakoBBIX 3a7ad B OMJIETaX HET, TO €CThb KaXJbI CTYyJEHT MOJydaeT HHAWBUIYabHYIO
3anaqy. CI0)KHOCTB 3a/1a4 HE MPEBBIIIAET TEX, KOTOPBIE PEIIAINCH Ha CEMUHAPAX U BKIIOYAJINChH
B KOHTPOJIbHBIE pa0OTHI.

Ha noaroroBky k orBery crynaeHTtam naercss 40 munyt. IIpexkne Bcero, oHM HOJKHBI
peIlnTh 337a4uy U 3alUTUTh ee pemeHue. s ycnemHoi caaun sk3aMeHa 3ajada J1I0JKHa ObITh
pellleHa caMOCTOATENbHO. Jlomyckaercss 1Be MOJCKAa3KU IPENOJABaTEeNeM, 3a YTO CHHXKAeTCA
OKOHUaTesbHas oleHKa. CTyIeHT, He CyMEBILUI CIIPaBUTCS C 3aJjauell Ha yKa3aHHbBIX YCJIOBHUSX,
I0JTy4aeT HEYJOBIETBOPUTEIBHYIO OLICHKY.

IIpn pemeHHOM 3ajade dK3aMEH MPOJOJDKAETCS. Y4Yalluecs HU3JaratloT BOIPOCHI IO
OueTy, a MOTOM OTBEYAIOT Ha JOMOJHHUTEIbHbIE BOIPOCHI, KaK MO OWJIETYy, TaK U MO BCEMY
Kypcy. OT cTyAeHTOB TpeOyeTcsi MOHMMaHHE (U3NYECKOM CYUIHOCTH 3aKOHOB M SIBIIEHHE, a
TaKXe 3allOMUHaHHE OCHOBHBIX (hopMyJs. Jlsl moaydeHHs OTJIMYHOM OLIEHKU CTYJEHT JIOJIKEH
IPOJIEMOHCTPUPOBATh 3HAHUE BCEX Pa3JIeOB TUCHUIUIMHBI, BKIOYas onpeaeneHus Gusnueckux
BEJIMYMH, (OPMYIUPOBKH 3aKOHOB (DM3UKU C YKAa3aHHEM TIpaHUI] UX MPUMEHMMOCTH, a TaKKe
BBIBOJ] OCHOBHBIX (opMyi. OLiEHKa «XOpOIIO» CTaBUTCA 3a 3HAKOMCTBO CO BCEMH pa3JielaMu
6e3 yMeHHsI BBIBOJIUTH (POPMYJIBI U 3aKOHBI (pn3KKU. OIEHKa «yJIOBIETBOPUTEIBHO» CTABUTCA 3a
PELICHHYIO 33/1a4y ¥ YaCTUYHOE 3HaHHE BCEX Pa3/IelIoB Kypca.



6.1. CamocTosiTeibHAsi pa0oTa 00y4arOIMXCS M0 JUCHUILTHHE (MOIYJII0)

Ne Pa3nen (Tema) 3aganue Yacel MeTonnueckue ®opma
1/ AUCHMIIIMHBI PEeKOMeHAalMH 110 KOHTPOJISA
BBINOJIHEHUIO 3Q/1aHUA
1. | OcHoBHbIE 71 TOATOTOBKYU K PELIEHUIO
BOIIPOCHI WHJIUBUIyalIbHBIX  3aJaHUM
P N3yyenune AMBIILY A
MOJIEKYJIAPHO- pEKOMEHyETCSA
. JUTEPATypHI,
KMHETUYECKON S 20 MOJIb30BaTHCSA yueOHo- | KoHtponbhas
TEOPUU Eaz[aq METOIUYECKIM rmocobuem [1]
U3 CHUCKA JIONOJIHUTEIbHON
JUTEPATYPBI
2 | OcHOBEI JI71s1 TOATOTOBKHU K PELICHUIO
CTaTUCTUYECKOU WHIUBUYAJIbHbIX  3aJaHHI
N3yuenue ABILY A
buzuku PEKOMEHyeTCsl
JUTEPATYPHI,
20 MOJIb30BaTHCA yuebHo- | KontponbHas
perieHue
sanad METOAMYECKUM 1ocooueM [1]
n3 CITMCKa OCHOBHOU
JUTEPATYPBI
3 | TepmoamHaMuKa Jl71s TOATOTOBKM K PELIEHUIO
WHJIUBUIyallbHBIX  3aJaHUM
N3yuyenune AMBIILY A
pEKOMEHyeTCSA
JUTEPATyPHI,
20 MOJIb30BaTHCS yueOHo- | KoHTponbhas
peleHne
METOJANYECKUM 1ocoduem [4]
3az1a4 o
u3 CIIMCKa OCHOBHOM
JUTEPATYPHI
4 | PeanbHbIC ra3bl N3yuenue JIu1st moAroTOBKM K penteHuto | [lucbMenHbIN
JTUTEPaTypHI, WHIUBUIYAIBHBIX  3aJaHUMN onpoc
pelienue PEKOMEHyeTCsl
3a1a4 20 | momp30BaThCS yueOHO-
METOJMYECKUM Tlocoouem [4]
n3 CITHCKa OCHOBOH
JUTEPATYPBI
5 | Kunxoctu Nsyuenue Jl71s TOATOTOBKM K PELIEHUIO
JUTEpaTypHl, WHIUBUIIyalbHBIX  3aJaHUN
pelenne PEKOMEHTyeTCA
3a1a4 20 M10JIb30BaTHCS yueOHo- | KoHTponbHas
METOJIMICCKUM ITOCOOUEM [2,
3] u3 cmHMcka OCHOBHOM
JUTEPATYPHI
6 | TBepasie Tena N3yuenue JI1s1 MOArOTOBKM K PEUIEHUIO
JTUTEPaTypHI, WHIUBHUIYATbHBIX  3aJaHUMN
ELIEHUE €KOMEHYETCS .
p p oy [TnceMeHHbI
3a1a4 20 | mosjp30BaTHCS yueOHO- OIDOC
METOJIMYECKUM Tlocoouem [4] p
n3 CITMCKa OCHOBHOU
JUTEPATYPHI
7 | ®azoBeie N3yuenue JI71s TOATOTOBKYU K PELIEHUIO
Mepexobl JUTEpaTypHl, 8 WHJIUBUIyalbHBIX  3aJaHui | YCTHBIN ompoc
peleHne PEKOMEHTyEeTCS




3amau [M0JIb30BaTLCA y4eOHO-
METOINYECKUM T1ocoOmem [4]
u3 CIIHCKa OCHOBHOM
JIUTEPATYPBI

IloaroroBka K
& 36 DK3aMeH

OK3aMCHY

6.2. TemaTuka u 3a1aHUA I NPAKTHYECKUX 3aHATHI

Tema 1. OcHOBHBIE BONPOCHI MOJIEKYJISIPHO-KMHETHYECKOH TeOpun

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

Hown

N

o

Cdhopmynupyiime omeemul na 6onpocwi:
HaiiTe ompeneneHre aTOMHOW M MOJIEKYJApHOM Macchl. UTO Takoe u30TON? 3amnuiluTe
npubIIMKeHHO 00beM MoJieKyibl. YTo Xapakrepusyer uucio Jlommuara, yncia ABoraapo?
[lepeuncnnure OCHOBHBIE 3JIEMEHTHI MOJIENIN BEIIECTBA B MOJIEKYJISIPHON (PU3HKE.
B yem cymHocTs 3akoHOB /lansToHa u ABoraznpo?
Kakoli cMbic mosiydaeT napaMerp TeMIlepaTypbl IpH MOJEKYJISIPHO-KMHETUYECKOM
VICCJIEIOBAHUH TEIUIOBBIX CBOMCTB BelllecTBa?
Jlaiite TOHATHE TEPMOMETPUYECKOIO Tella M TEePMOMETpHUYECKON BenuuuHbl. Kakwne
du3nueckre XapakKTepUCTUKU TeJl MOXKHO MCII0JIb30BaTh JUIsl U3MEpEeHUs TemnepaTypbl? Uem
00BsCHSIETCS pa3HOOOpa3ue mIKal Temneparyp?
Kakoe Teno BeIOpaHO B KauecTBE TEPMOMETPUUYECKOTO B aOCOIIOTHON TEPMOAMHAMUYECKOM
nikane temneparyp? KakoBbl mpenMyIiecTBa Takoro Bpioopa?
ITo cKOIBKMM pENEPHBIM TOYKAM OINPEAEIAETCS TEPMOAMHAMUYECKAS IIKala TEMIEPATYD B
cn?

Dopmovl KOonmponn:

- YCTHBIN JOKJIAJ UM OTBET Ha NIPAKTUYECKOM 3aHSTHH;

- IPOBEPKA 3a]1aHUs;

- TECTUPOBAHUE.

Tema 2. OcHOBBI CTATHCTHYECKOH (PU3NKH
3adanusa:
Pewiume 3a0auu:
E. 1. Uponos «3amaum o obmeit pusmke» Ne: 2.85, 2.86, 2.87, 2.100, 2.101
Copmynupyiime omeemut Ha 60nPoCHI:
[aiite onpeneneHne BEPOSITHOCTH, INIOTHOCTH BEPOSITHOCTH.
Kakoe cBoiiCTBO COBOKYITHOCTH COOBITHH JeTaeT BO3MOXHBIM HOPMUPOBKY BEPOSITHOCTU?
3anumute (GOpMyNbl JUISI CPETHErO 3HAUEHUs JUCKPETHOW M HENpEepbIBHOW ClydalHOM
BEJIMYMHBI.
3aBUCHUT JIM CpeJHee 3HAUCHHE BEJIIMYMHBI OT IMEPEMEHHOH, MO KOTOPOW MPOU3BOAUTCS
ycpennenue? [IpuBeanure npumepsl, MOATBEPKIAIOLIME BaIll OTBET.
Kakumu BennumHaMu xapakTepu3yoTCs MaKpo- 1 MUKPOCKOITMYECKHE COCTOSIHUS ra3a?
KakoB o0mumii xapakTep COOTHOIIEHUSI MEX/y MaKpO- U MUKPOCKOIMYECKHUMHU COCTOSTHUSIMU
CUCTEMBI?
3anummre QyHKIUIO pacnpenenenus ['aycca (Mcmonb3yst B KayecTBE MEPEeMEHOM BEIUYHHbI
KOOpJMHATY X) ¥ U300pa3uTe MPUMEPHBII BUA 3TON QYyHKIUU.
ITpu kakux NpeAnoNnokKeHUsIX CIpaBeUIMBO pacnpeaeaeHue Makcsemia o cKopocTsam?
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9. Kak u3amensieTcs pacnpezenenrne MakcBesia ¢ poCTOM TeMITepaTypbl?

10. Yem oOycnaBnuBaeTcs CYIIECTBOBAHME MAaKCHMyMa Ha KpPHUBOW, XapaKTepHU3yIOMIeH
pacnpenenenue Makcsesia?

11. Kakas cBsi3b CyIlIECTBYET MEXAY paclipenencHueM MakcBeia u pacnpezenenueM ['aycca?

12. 3anumure ¢yHkuuu pacnpezneneHus Makcesuia ([)(VX ), f(\7), F(V) , UYTO OHH
XapaKTEepU3yoT?

13. [Tonyuure 3HaUeHUE HaubOIEEe BEPOSTHOU, CpelHeapuPMETUUECKOM U CpeTHEKBaAPATHIHON
CKOpPOCTEH.

14. U300pa3ute BUJ KpUBOM pacupeleseHus F(V) U OTMETHTE IIPUMEPHBIE IIOJIOKEHUS

HauboJsiee BEpOSITHOM, cpeiHeapu(METHUECKON U CPEeHEKBAPAaTUIHON CKOPOCTEH.
15. Uzo6pasute npumepusie rpaduxu dynkuun F(V) ans nsyx pasubix 3uaueHuii Temneparyp.
16. U306paszute npumepHbie rpaduxu Gynkuun F(V) aas aByx rasoB ¢ pasiuuHbIME
3HAYCHHUSIMHU MOJIEKYJISIPHONM MacChI.
17. O6psicHUTE TPUYMHY ACUMMETPHUHU TpadrKa QYHKIUN pacTpeieeHus F(V) .
Dopmbl KOHmMPONA:
- YCTHBIN JOKJIAJ UM OTBET Ha MPAKTUYECKOM 3aHSITHH;
- IPOBEPKA 3aJIaHus;
- TECTUPOBAHUE.

Tema 3. TepmoguHaMuka

3adanui:

Pewiume 3a0auu:

E. . UponoB «3amaun no odbmer usuke» 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 60nPOCHL:

1. JlaiiTe moHsATHE BHYTPEHHEW SHEPTUM, TEIUIOTHL, padoThl. Kak BHYTpeHHsISI SHEprusi, Tak
U TeIioTa 00yClIaBIMBAIOTCA YHEPIeTUUYECKUMHU YCIOBUSAMH Ha MOJIEKYJSIPHOM YpPOBHE.
B uem ux paznuuue?

2. Ilpm xakux ycnoBusx nauddepeHiuanbHas GopMma sBIseTcs MOJHBIM AuddepeHnnanom u
yTO Takoe (yHKUMA cocTosiHUS cucteMbl? Kakue TepMoauHaMUYecKHe BETUYMHBI
SBISIOTCS (PYHKIUSAMH COCTOSIHUSA?

3. B uem cocrouT comepikaHuE MEPBOTO Havaiga TepMoauHamuku? Kak maremarnyecku

3aMMChIBAETCS 3TOT 3aKOH?
KaxoBo camoe BaxHO€ CBONCTBO (DyHKLIUU COCTOSIHUS?
5. 3anuiuTe BBIpAXEHUE I BHYTPEHHEH HHEpPruuM OJHOTO MOJS HJEaJbHOIro rasa,

COCTOSIIIETO U3 IMHEHHBIX (HETMHEWHBIX) MOJIEKYIL.

6. CodopmynupyiiTe colepaHHWe MEPBOr0 Havajda TepMOAMHAMUKU. Kak Maremarndecku
3aMMChIBAETCS 3TOT 3aKOH?

Uro Ha3bIBaeTcs TEINIOEMKOCTBIO, YCIbHON 1 MOJIIPHOM TEIII0EMKOCTSIMU ?

8. U3 kakux Qu3nuecKkux cooOpaKeHU CleAyeT, YTO TeIJIOEMKOCTh UIEaIbHOI0O ra3a Mnpu

MMOCTOSTHHOM JIaBJICHUH OOJIbIIIE, YeM MPHU MTOCTOSTHHOM 00Bheme?

B

~

9. Hcnonp3ys MaTeMaTHYeCKOE BBIpayKEHHE TIEPBOTO HAaYaIa HAWTH CBA3b MEXIY Cp uC, .

PaccmoTtpuTe Taxke ciydail peasbHOro rasa. 3aBUCHUT JIM B 00IIEM ClIy4ae TEII0EMKOCTh
OT NNOTEHIIMAJILHON YHEPTUH B3aUMOJIEHCTBUS MOJIEKYJI?

10. M300pa3ute rpaduueckn OPUSHTHPOBOUYHYIO 3aBUCHMOCTH Cvy OT TemmepaTypsl IS
JIByXaTOMHOTI'O ra3a, Harnpumep, s Bojopojaa. BOnmusu kakoil Temnepatypsl HaliZleHHOe
Ha OIBITe 3HAYEHHE TEIUIOEMKOCTH MOJIEKYJSPHOIO BOAOPOAA CTPEMUTCS K 3HAYCHHIO
TEIIOEMKOCTH OJJHOATOMHOTI'O Tra3a?
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11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24,

25.

26.
217.

28.

29.

30.

Kakune nenarorcs npeanosiokKeHus: 0 CTPOEHUN MOJIEKYJI IPUA pacdyeTe TEIIOEMKOCTH rasza
Ha OCHOBAaHHU TEOPEMbl O PAaBHOMEPHOM pACIpEACICHUN HHEPIrUU IO CTENEHIM
cBoOOIBI?

OrpaHu4eHbl 11 KaKUMH-HUOYIb TIpeJielaMi BO3MOKHBIE 3HAUEHUS TeTIOEMKOCTH?

[Ipu Kakux ycroBUSAX TEIIOEMKOCTb MOXKET UMETh OTPULIATEIbHBIN 3HAK? Bo3MoxkeH 11
TaKoM cirydaii?

Kakue tepmonnHamuueckue mpouecchl BaM M3BECTHBI, U KAKUMU ypaBHEHUSIMU OHH
onuceBatorcsi? M3o0pasure rpadukn 3THX mpoueccoB. I[lomyunTe BBIpaKEHHS JUIS
paboThl, COBEPIIAEMOI CHCTEMOI NP ITUX MPOIleccax.

B kakux ciydasx npupaiieHue BHYTPEHHEW 3HEPTUU CUCTEMBbl PABHO IOJBEJCHHOMY K
CHUCTEME KOJIMYECTBY Teruia?

B kakux ciayyasix BHYTPEHHSSI SHEPTUS CUCTEMBI IOCTOSIHHA?

B kakux cinyyasix M3MEHEHHE BHYTPEHHEH 3HEpPruM CHUCTEMbl PaBHO BHEIIHEW paboTe,
COBEPLIEHHON CUCTEMOM?

[Tonyunts ypaBHEeHHE aaMa0aTHYECKOrO Mpolecca M HAaWTH paboTy, BBINOJIHEHHYIO
CHUCTEMOM IIPH 3TOM IIpOLIECCe.

[lonyuute ypaBHEHME MOJUTPONMYECKOro mpouecca. Ilpm Kakux  yciaoBHSX
MOJIUTPONTUYCCKUI  TIPOIlECC  TEPEeXOTUT B  aauabaTUYeCKUd, HW30TCPMUYCCKUH,
nu3zobapuyeckuii, nzoxopudeckuii? Kakue mnpenenbHble 3HAYCHHS MOXKET MPUHUMATDH
MOJISIpHAasi TEMJIOEMKOCTh OJUTPOIIMYECKOTO MTPOLIECCa, COBEPILIAEMOro razoM?

[Toyemy nepBbIii 3aKOH TEPMOJUHAMUKYU SKBUBAJICHTEH YTBEPKICHUIO O HEBO3MOXXHOCTHU
IIOCTPOEHHUS BEYHOTO JBUTATENS IEPBOroO poja?

B ueM cocTOUT NpUHUIUNIUATIBHOE PA3IMYKUE HUKIIOB TEIJIOBBIX U XOJOAUIbHBIX MAIIUH?
Onummre nwmkn KapHo ¢ wmaeansHbiM razoMm. Bememute dopmyny mis KITJ mukia
Kapno.

3anummute Boipakenus s KIIJ TennoBeix u XonomunbHbIX MamuH. [lpu kakumx
ycnoBusix KITJ[ atux mMamus Gosnblie equHUIb?

Haiite ¢popmymupoBkn Kiaysmyca u Tomcona (KembBuHa) BTOporo Hayana
TEPMOJIMHAMUKHU U JOKAKUTE UX SKBUBAJICHTHOCTD.

TepMonnHaMuyeckas IIKaja TemmepaTyp U €€ TOKIECTBEHHOCTh H/1€aJbHO-Ta30BOM
HIKaJe.

Chopmynupyiite Teopemsl Kapho.

ITyrem 000OmIeHHs BTOPOro Hayaja TEPMOJMHAMHUKU IOMBITAUTECh BBECTU IOHSTHE
SHTPOIHH.

3anuIuTe OCHOBHOE YpaBHEHHE TEPMOJMHAMMKH, CBA3BIBAIOIIEE IEPBOE HAYaio €O
BTOPBIM.

N3o6pazute nukn Kapuo na guarpamme S-T (S — sHrpomusi, T — Temmeparypa) u
HaiiauTe BeipaxkeHnue s K1 mukia.

Cdhopmynupyiite TeopeMy 0 pocTe SHTPONUU HM30JIMPOBAHHOW cucTeMbl. [lepeuncnure
IIPOLIECCHI, TPH KOTOPBIX SHTPOIHUS pacTeT. JJokaxxure TeopeMy, UCTIOIb3Yys] KOHKPETHBII
poLecc.

Dopmbl KoHmpona:

- YCTHBIN JAOKJIAJ UM OTBET Ha MPAKTUYECKOM 3aHSITHH;

- IPOBEpKa 3aJIaHus;

- TECTUPOBAHUE.

Tema 4. PeanbHbIe Ta3bl

3adanus.

Pewume 3a0auu:

E. N. UponoB «3amaun o obmieit puzmke» Ne: 2.211,2.212,2.213,2.214, 2.215
Coopmynupyitme omeemul na 6onpocol:
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B kakoM HampaBieHMM M3MEHUTCS BBIYHMCIICHHOE 3HAYEHUE JABJICHUS IS WIEaTbHOTO
rasza Ha CTE€HKY, €CJIM MPUHITh BO BHUMAaHUE KOHEUHBIE pa3Mepbl MOJIEKYJ1?

B kakoM HanpaBi€HMM M3MEHUTCS BBIYMCIICHHOE 3HAYEHUE JABJICHUS NI UACAIBHOTO
rasza Ha CTE€HKY, €CJIM MPUHITh BO BHUMAHUE CUJIbI IPUTSHKEHUS MEXKy MOJIeKyaMu?
Urto Bbl noHumaeTe mOJ YypaBHEHHMEM COCTOSIHHUSI CUCTEMBI? 3allMIINTE YpaBHEHUE
COCTOSHUSL JUIsl WAeanbHOro Tasza, Tra3a Ban-gep-Baanbca, nuddepennmansaoe
YpaBHEHUE COCTOSIHUS.

Uewm BbI3bIBatOTCS Ban-nep-BaanscoBsl cmiibl? M300pa3ute BUI KPUBOUM MOTCHIIMATBLHOM
SHEPIUM B3aUMOJCHCTBUS MEXKY MOJIEKYJIaMHU B 3aBUCUMOCTH OT PACCTOSTHUS.
3anumuTe ypaBHEHUE COCTOSIHUS pEajbHOTO ra3a jisi MPOM3BOJIBHOTO KOJIMYECTBA
BeecTBa. OT KaKuX NapaMeTpoB 3aBUCUT BHYTPEHHSS SHEprus raza Ban-aep-Baanbca.
N300pazute TeopeTHUECKHe W OKCIEPHUMEHTAIbHBIC W30TEPMBI pPEaTbHOrO Tasa.
Onuiure 3aBUCUMOCTb JIaBJICHUSI HACBIIIEHHBIX NApoB OT Temmeparypsl. [loduemy
MEpPEOXJTaXKICHHBIA MMap W Ieperperas >KUIKOCTh Ha3bIBAIOTCA METACTaOUIIbHBIMU
COCTOSIHUSIMU ?

OnuiuTe COCTOSIHUE CUCTEMBI KUAKOCTh — I1ap.

[IpuBeaute mpUMEpHBIH pacyeT MOMPaBOK HAa O0ObEM W Ha JaBJIEHUE, BXOMAAIIUX B
ypaBHeHue Ban-nep-Baanbca.

Dopmbl KOHmMPONA:

- YCTHBIH JIOKJIaJl WK OTBET HA MIPAKTUYECKOM 3aHSITUH;

- MPOBEPKA 3aIaHUS;

- TECTUPOBAHUE.

Tema 5. Kuakoctu

3adanus:

Pewiume 3a0auu:

E. 1. Uponos «3amaum o obmrent pusmke» Ne: 2,171, 2.172, 2.180, 2.183, 2.186
Cdhopmynupyiime omeemul na onpocwi:

OxapakTepu3yiiTe yCIOBHS pPaBHOBECHS KHUIKOCTH Ha TpaHulle paszaena cpen. [lomyunre
(dbopMyIIbI, OMUCHIBAIOIINE YCIOBHS pPABHOBECHS Ha TPAHHUILIE pa3jelia cpes.

3anumute GopMyITy MOBEPXHOCTHOTO MOJICKYJISIPHOTO JIaBJICHUS Ha KAIUTIO JKUIKOCTH
panuyca R. Kakoii Bua npumer sta ¢popmyna B ciiydae my3bIpbka TOTO e paguyca?
3anummute Qopmyny Jlammaca B obOmem Buge. MOoOXeET M JTOTOJHUTEIHLHOE
MOJIEKYJISIPHOE J1aBlieHHE, OKa3blBa€MOE Ha JKUIKOCTh, paBHAThCA Hymo? [laiite
000CHOBaHUSI.

[Tonyuure Gpopmymy A BBICOTHI MOAHATUS (OMyCKaHUS) YPOBHS KUAKOCTH B OTKPBITOM
KamusipHOW TpyOke. B kakoil 00nacTy 4enoBEYECKOW NeATEIbHOCTH KallWUISIPHBIC
KaHaJbl [1e1ecCO00pa3HO 3aKphIBATh CBEPXY?

JIis KakuX IeJIed HCIOJIB3YIOTCS SIBIICHUS CMAYWBAaHHUS W HECMauuWBaHWUS? MOXeT Ju
TEJO TJIaBaTh Ha MOBEPXHOCTH KHUJKOCTH, €CIU TUIOTHOCTh Tela OOJbIlNe TIOTHOCTH
KUAKOCTH? MOXKET JIH TEJI0 TOTPYKAThCS B KHUJIKOCTh, €CIHM IMJIOTHOCTH Tella MEHBIIE
TUIOTHOCTH KHUAKOCTHU?

Dopmbl KoHmpona:

- YCTHBIU JOKJIAJ] HITH OTBET Ha MPAKTHICCKOM 3aHSITHH;

- MpOBEPKa 3a1aHUS;

- TECTUPOBAHUE.

Tema 6. TBepablie Tesa
3adanua:
Copmynupyiime omeemuot Ha 60npocol:
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BriBenure dopMysy TETUIOEMKOCTH OJTHOATOMHBIX TBEPIBIX Tel. B dem 3akmrodaeTcs
CYIIHOCTH 3akoHa J{rononra - [1tu?

Kak Beimosnsiercs 3akoH Jrosonra - Iltm s pasnumunbix snemeHToB? IlpuBenute
MIPUMEPHYIO KPUBYIO 3aBUCHMOCTH TEIJIOEMKOCTH OT TEMIIEpaTyphl.

Kakue nonyuienus nenar0Tcsi IpU BBIBOAE TEIVIOEMKOCTH MO KBAHTOBOM Teopuu? B uem
oTau4ue Teopuil JiHIITelHA U [{ebas?

[Toyemy npu Temneparypax, OJIM3KHUX K a0COJIOTHOMY HYJIIO TEINIOEMKOCTH CTPEMSITCS K
HYJIEBOMY 3HauY€HUI0?

Jliig ra30B mpu OOBIYHBIX TeMIIepaTypax crpaBemsinBo ypaBHeHue Maiiepa Cp — Cy = R.
UTOo MOXXHO CKa3aThb O BBINOJHEHUU WM HEBBINOJHEHUU HTOTO YpPAaBHEHUS B Cllydyae
METaJI0B?

VY nenbHbIE TEIIOEMKOCTH METAJUIMUECKUX TBEPBIX TEJl 3HAUUTEJIbHO MEHBIIIE YACIbHBIX
TEIUIOEMKOCTEHN Ta30B U XXUAKOCTeH. OOBACHUTE IPUIMHY ITUX PACXOKICHHM.

Cuntasi, 4TO Ha Ka)KJbli KOJICOIIOINICA MOH KPUCTAITIMYECKON PEIIeTKH MPUXOIUTCS
OJIMH CBOOOJIHBIN 3JIEKTPOH M YTO, CBOOOHBIE AJICKTPOHBI MOYKHO pacCMaTpUBaTh Kak
UJIeabHBIN ra3, ONpeAesIuTe aTOMHYIO TEIJIOEMKOCTh KpucTauia. CpaBHUTE MOJIYYEHHOE
3HaYEHUE C BhIpakeHUeM 3akoHa J{rononra - [Itu. O0bscHUTE TOTYyYEHHBINA pe3yIbTaT.
Dopmvl KOoHmMpoONAA:

- YCTHBIH JIOKJIaJl WM OTBET HA MPAKTUUECKOM 3aHSITUH;

- IPOBEPKa 3aaHuUs;

- TECTUPOBAHUE.

Tema 7. ®a3oBbie mepexo/bl
3aoanus:

Pewuume 3a0auu:
E. U. UponoB «3agauu mo obmel dpuszmke» No: 2,198, 2.199, 2.203, 2.204, 2.205, 2.206,

2.207, 2.208

~ow

o

10.

11.
12.
13.

Coopmynupyitme omeemur na onpocol:

Uro Takoe HachIUICHHBIM mnap? 3aluIIMTE YypaBHEHHWE 3aBUCHMOCTH JaBJICHHUS
HACBIIIIEHHOTO 1Mapa oT Temrneparypsl (ypaBHeHue Knaneiipona-Knaysuyca).

ITonyuute ypaBHenue Kianeiipona-Knaysuyca, wucnonb3yss MeTox BOOOpa)kaeMbIX
KPYTOBBIX MPOIIECCOB.

Kaxkue nporeccbl MOXHO ONMCHIBATh C MOMOILBIO ypaBHeHHs Kitanelipona-Knaysuyca?
[IpuBenuTe nmpuMep AuarpaMMbl COCTOSIHUS BellecTBa. JlalTe MOHATHE TPOMHOW TOYKH,
IIPUBEINTE 3HAYCHMSI IApaMETPOB TPOMHON TOUKHU I BOZBI.

Kakumu spdpexramu conmpoBokaaroTes GpazoBbie MEpexo/abl IEPBOTO poaa?

MoxHO 71 ucnonb30BaTh (M Kak) ypaBHeHue Kitaneipona-Knaysuyca mis onucanus
¢dazoBbIX nepexo10B BToporo poja? Kakue mepexopl OTHOCATCS K IEpexojiaM BTOPOTro
pona?

Kako#t xputepuit TepMoaMHAMUYECKOTo TMoTeHnuana [ub0Oca wucnonb3yeTcs mpu
paszeneHun $pa3oBbIX EPEXOA0B MEPBOro U BTOPOro poja’?

Kak Bbl monumaere nonuMop(HbIE MpeBpalieHUs, TPUBEAUTE KOHKPETHbIE MPHUMEpPHI
Takux npespaiieHnii? K nepexosaM Kakoro poja OTHOCSTCS 3TU NPEBpalleHUs?

UeMm ornnuaercs mpouecc KUMEHUsl OT mporecca ucnapeHusa? Ilodemy, 3akunas Boaa
"mrymut"?

JlaiiTe OHATHE TEPErPeTOro 1 MEepechIEHHOTo Mapa, MeperpeTol U nepeoxiakKIeHHON
XKHUJIKOCTH. B Kako#t o6nactu pU3MKKM UCTIONIB3YIOT SABJICHHE MPECHIICHUS BOASHOTO Mapa
Y IIeperpesa BObI?

YTo MOHMMAIOT MO/ CKPBITON TEIIOTOM napooOpazoBaHusl (IUIaBICHUs, CyOIuManun)?
BriBecTu pabouyio Gpopmyity JUIsl OpeieleHHs CKPBITON TeIIOThI Mapoo0pa30oBaHMUsL.
Kak n3meHsieTcst SJHTpomnus CUCTEMBI IIPU (a30BBIX MEPEX0Aax MEePBOro U BTOPOro poja?
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Dopmbl KoHmpona:

- YCTHBIN JOKJIAJ MU OTBET Ha MPAKTUYSCKOM 3aHATHH,
- IpOBEpPKa 3aJaHHS;

- TECTUPOBAHUE.

6.3. TemaTuka u 3agaHus 1J1s1 1a00PATOPHBIX 3AHATHIA

JlaGopatopnass pabora 1. OmpeneneHue CKOPOCTH IyJd MpPHU IOMOIIM KPYTHIIBHO-
0aJTMCTUYECKOTO MATHHKA.

JlaGopatopHas pabota 2. OnpeneneHie pasMepoB MOJICKYJIbI OJIEMHOBOM KHCIIOTHI.
JlaboparopHas pabota 3. OnpeneneHue yaenbHON TEMII0OEMKOCTH TBEPIOTO TEa.

JlaboparopHas pabota 4. Onpexnenenue ko3 durnrenra 00bEMHOTO PaCIIUPSHHUS )KUTKOCTH.
JlaGoparopHas pabota 5. OnpeneneHue XapakTepUCTHK MOJIEKYJ BO3AyXa.

JlaGopaTtopHast pabora 6. OnpeneneHrne OTHOIICHUS TEINIOEMKOCTEH JJI BO3ayXa.
Jlabopatopnass pabora 7. WccnemoBanwe TemmepaTrypHO 3aBHCHMOCTH Ko3(dduuumenra
BsI3KOCTH BHCKo3uMeTpoM OctBanbaa-IIuHkeBuya.

7. IlepevyeHb OCHOBHOM M JONOJHUTEIbHOM JIUTEPATYPbl, HEOOXOTUMOM I
OCBOCHUS TUCUMILIMHBI (MOIYJIs1)

a) OCHOBHasl JIMTepaTrypa:
1. Cusyxun, JI.B. O0umii kypc ¢pusuku : yaebnoe nmocooue : B 5 1./ JI.B. Cuyxun. - U3z. 6-¢, crep.
- Mocksa : @usmariur, 2014. - T. 2. TepmoauHaMuka U MoJieKyJsipHast pusuka. - 544 c. : wi. -
ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 (T. II) ; To xe [DnexTpoHHsIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275624 (21.05.2018).
2. Jlenenes, A.H. ®usnka : yuedHoe nmocobue / A.H. Jlenenes. - Mocksa : @usmariut, 2005. - Kh.
2. MonexynspHast ¢usuka u TepMmoamHamuka. - 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. Kymacosa, C.B. Kypc nekumii mo oOmeit ¢usuke : ydeOHOe mocobue mis OakamaBpoB /
C.B. Kynacosa, M.B. Conoauxuna. - Mocksa ; bepnun : Jupexkr-Menua, 2016. - H. 1. Mexanuxa.
MonexynsipHas ¢U3MKa ¥ TepMOAWHAMHKA. - 174 c. : ui., Tabn. - bubmuorp. B xH. - 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. Monekynspuas ¢usuka / A.W. Kukoun, N.K. Kukoun ; pen. B.A. I'puroposoii. -
W3n. 2-e, mepepaborannoe. - Mocksa : Hayka, 1976. - 478 c. : un. - (O0uwmii kypc ¢usuxu). - ISBN
978-5-4475-8020-9 ; To xKe [DnexTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=437547 (21.05.2018).
0) AOMOJIHUTEIbHASA JINTepaTypa:
1. DnemenTapHsblii yueOHuk dusuku Temnora. MonekyisipHas ¢pusmka : yaedHoe mocodue : B 3-X T. /
pen. I'.C. Jlauacbepra. - 14-e uzn. - Mocksa : @usmaraur, 2010. - T. 1. Mexanuxka. - 612 c. - ISBN
978-5-9221-1256-7 ; To xKe [DnexTpoHHbIi pecype]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82899 (21.05.2018).
2. Iyrunos, K.A. Kypc ¢usuku / KA. [Tyrunos. - 11-e u3n. - Mocksa : T'oc. u3n-Bo ¢usuko-
MareMmarnueckod Jsmrt., 1963. - T. 1. Mexanuka. Axyctuka. MonekynspHas ¢u3nka.
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) YUeOHO-MeToAuYecKHe PeKOMeHIalluu
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1. llnaxtuaa C.M. ®usndeckuii npaktukyM (MomekymsipHas (uU3UMKa U TEPMOJUHAMHKA) /
C.M. llnsaxtuna, A.b. benuxos, B.B. Anapymkesud. — Kocrpoma: U3n-so KI'Y, 2003. — 48
c. 20 7k3.

2. Jlackun A.W. DnemMeHTBl TEOPUHU TOTPEIIHOCTed U 00paboTKa pEe3yNbTaTOB U3MEPCHHH. —
Koctpoma: U3n-so KI'TIN, 1993. — 20 ¢.10 3k3.

4. benxun I1.H. Beenenue B pusnueckuii npakrukym / [1L.H. benkun, A.W. Jlackun. — Koctpoma:
N3zn-8o KTV, 2000.— 22 c. 10 k3

8. Ilepeyenn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTepHeT», HeOOXOAMMBbIX JIJISI 0CBOEHMS UCIUILINHBI

DNEeKTPOHHBIC OUOINOTEYHBIE CHUCTEMBI:

1. OBbC «Jlaub»

2. OBbC «YHuBepcurerckas 6mbauoreka onliney
3. OBC «Znaniumy»

9. Onucanue MaTepuaAIbLHO-TEXHNYECKOH 0a3bl, He00OX0TUMOM 115
OCYLIeCTBJIEHHUSI 00PA30BaTEJIbHOIO Mpolecca Mo TUCHUIIIMHE

JIeKIMOHHBIE W MPAKTUYECKUE 3aHATHS MPOBOISTCSA B ayAUTOPUSAX C TPEOyEeMBbIM YHCIIOM

MOCaJI0YHBIX MECT, 000PY/IOBAHHBIC MYJIBTHME/INA.
CB00OOIHO pacpoCTpaHsIeMOe IPOTPAMMHOE 0OecIieueHIe: OPUCHBINA MaKeT.
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