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YTBEPXJIEHO:

Ha 3acenanum kadeapsl oOI1Iei U TEOPETUISCKON PU3UKU
[Tpotoxoun 3acenanus kadeapst Ne 15 ot 29 urons 2017 r.
3aBenyromuii kadeapoit o01ei u TeopeTHUecKoi punuku
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[MTEPEYTBEPX/IEHO:

Ha 3acenannu kadenps! o01Ieii 1 TeoOpeTHYecKoil (pu3uKu
[Tpotoxon 3aceqanust kadenpsl Ne 12 ot 28 utons 2018 1.
3aBenyrommii kadeapoit o0IIei 1 TeopeTHIeCcKor (pu3uKn
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AT [Ianpun Cepreii IOpbeBuy, 3aBeayromuii kadeapoi obmei u
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TeopeTHUeCcKor (PU3UKH, K.T.H., JTOIICHT

[TEPEYTBEPXIEHO:

Ha 3aceganuu kadenpst oOuieit 1 TeopeTuueckoil GU3NKu
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TEOPETUIECKON (PU3UKH, K.T.H., TOIICHT

[MEPEYTBEPX/IEHO:

Ha 3acenanuu kadeapsl oOIIei U TEOPETHISCKON PUBUKU
[Tpotokoun 3acenanus kadeapst Ne 5 ot 14 suBaps 2021 r.
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TEOPETUIECCKON (PU3UKH, K.T.H., IOIICHT



1. Ileau u 3a7a4m 0CBOEHUA JUCHUILIMHBI

OcCHOBHOW IIeNIBI0  Kypca SBISETCS MOJrOTOBKa OakasaBpoB (U3MKM K Hay4HO-
HCCJIEI0BATEIIbCKOM, HAy4YHO-MHHOBALlMOHHOM, OpraHU3allMOHHO-YIIPABJIECHYECKON U
NEAArOrNYeCKON ACSITEIbHOCTH B HAYYHO-UCCIIEOBATEIbCKAX UHCTUTYTAX, BBICIINX U CPEIHHUX
y4eOHBIX 3aBeleHUsX, JabopaTopusax, KOHCTPYKTOPCKHMX HJIM IPOEKTHBIX Omopo, Ha

HNPEANPUATUAX.

B pesynbrare nzyueHus: yaeOHON nucimIinHbl «MonekynspHas (pusnka» y oO0ydaeMbIx
JOJKHBI C(hOPMUPOBATHCS MPOPECCHOHATBHBIE KOMITETEHIUH !

— CHOCOOHOCTBIO K pa3pabOTKe aJrOPUTMHUYECKUX M IMPOTPAMMHBIX pPEIICHHH B OO0JIACTH
CHUCTEMHOTO0 W MPHUKIAJHOTO IPOTrPaMMHUPOBAHHS, MATEMaTHYECKUX, WH(POPMAIMOHHBIX U
UMHUTALMOHHBIX MOJICJICH, CO3IaHUI0 HWH(POPMAIMOHHBIX PECYpPCOB TNIOOANBHBIX —CETeH,
00pa30BaTeIbHOTO KOHTEHTA, MPHUKJIAIHBIX 0a3 JaHHBIX, TECTOB W CPEACTB TECTHPOBAHUS
CHCTEM U CPEJICTB Ha COOTBETCTBUE CTAHIAPTaM M UCXOIHBIM TpeboBanusam (OITK-3);

— CIIOCOOHOCTBIO pelllaTh CTAaHAAPTHBIC 3aJa4d NPOPECCUOHATIBHON NIEATEIBHOCTH Ha OCHOBE
uH(GOpPMAlMOHHOW U OubOIuorpaguueckoi KynbTypbl C HNPUMEHEHHEM HWH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMA W C YYETOM OCHOBHBIX TpeOOBaHWI HH(MOPMAIIMOHHON
6e3omacuoctu (OITK-6);

3amayn JUCLHHUILIMHBL:

— 3HAaTh OCHOBHBIE 3aKOHBI MOJICKYJISPHO (U3WKH W TEPMOJMHAMUKH W pPaMKH HX
MIPUMECHUMOCTH;

— IPUMEHSATH TOJTy4EHHBIC TCOPETUICCKHUE 3HAHUS [T PEIICHUS 33134,

— UCTIOJIB30BAaTh MOJTYYCHHBIC 3HAHUS JIJISI IPOBEACHHS (PH3UIECKOTO IKCIICPHUMEHTA.

2. IlepevyeHnb IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHUILIUHE
B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI o6yqa101um7lc;1 JOJIDKCH:

3HAThb:

— 0Oas3oBble 3HaHMA Kypca oOmed (U3MKM, B TOM 4YHCIE€ OCHOBHBIC MOHATHUS
MOJIEKYJISIpHOM (u3KKHU, 0a30Bble (PU3MUECKHE BEIMYMHBI U 3aKOHBI MAakpo UM MHUKPOMHPA,
OINMCHIBAIOLIUE TEPMOJINHAMUYECKHE CUCTEMBI;

— TpaHULbl TPUMEHEHHUS 3aKOHOB MPUPOJbI B PA3IUYHBIX TEPMOJMHAMUYECKHX
CUCTEMAX;

— OCHOBHBIE TEPMOJANHAMHYECKHE CUCTEMBI M METO/bI MX OMMCAHUS;

— BaKHEHIIne ypaBHEHUS] TEPMOAMHAMUKU M MOJIEKYISIPHOM (pU3HKH;

YMETh:

— pemarb mnpogeccHOHaNbHBIE 33Jaud, B TOM 4YHCJIE aHATU3UPOBATh (PUIUUECKYIO
CUTYAIMIO B TEPMOJAMHAMUYECKUX IPOLECCAX U CUCTEMAX;

— IPUMEHATH 3aKOHBI MPUPOJBI K COCTOSHHUIO TEI U IMPOLEeccax, NMPUBOIAIIUX K HMX
WU3MEHEHUIO;

— pellarh 3aJadu IO OINpPENCIICHUIO BEIUYMH, XapaKTEPU3YIOIUX COCTOSHHUE Tela U
IIapaMeTPOB MPOLECCOB;

— IIPOTHO3UPOBATh MOBEACHUE TEPMOJUHAMUYECKUX CUCTEM;

— BBIOMpATh 3aKOHBI MPUPOJIBI, aIEKBATHO OMKCHIBAIOIIME MTOBEACHUE paccMaTpUBaeMOn
CUCTEMBI;



BIaACTh.

— METOAaMHU peleHHus Npo(ecCHOHANBHBIX 3a7ay Ha OCHOBE WH(OpPMAIMOHHONW U
Ooubmmorpaguyeckoil KyJIbTypbl, B TOM YHCIE, METOJAMH pELICHUS 33/1a4 MOJEKYISIPHOM
(GU3UKU ¥ TEPMOANHAMHUKH;

— MeTOoAaMH rpaduuecKoil HHTepIpeTaniy GU3NIECKON CUTYalny;

OCBOUTH KOMIICTCHIINHU .

— CIIOCOOHOCTBIO K Ppa3paldOTKe aJrOPUTMHUYECKHX M INPOrPaMMHBIX pEIIeHWH B 00iIacTu
CHCTEMHOTO W TIPHUKJIAJTHOTO MNPOTPaMMHPOBAHMS, MaTEMAaTHYECKUX, HWH(POPMAIMOHHBIX |
UMHTAIMOHHBIX MOJIENEH, CO3AaHUI0 HMH(OPMALMOHHBIX PECYpCOB TIJIOOANBHBIX CETEH,
00pa30BaTENIFHOTO KOHTEHTA, NPUKIAIHBIX 0a3 JaHHBIX, TECTOB M CPEICTB TECTHPOBAHMUS
CHCTEM U CPEJICTB Ha COOTBETCTBHE CTaHapTaM U UCXOoHbIM TpeboBanusiM (OITK-3);

— CIIOCOOHOCTBIO peIllaTh CTAHAAPTHBIC 3a/aud NPOQECCHOHATIBHON NEATENHOCTH Ha OCHOBE
UHPOPMALIMOHHON © OuOnIMOrpaguueckoil KyJIbTyphl € NPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMH M C YYETOM OCHOBHBIX TpeOOBaHUI HH(MOPMAIIMOHHOMN
6e3onacuoctu (OITK-6).

3. Mecrto nucuuninnbl B ctpykrype OII BO

JlaHHas ~ JMCUMIUIMHA  W3y4YaeTcs BO  BTOPOM  ceMecTpe  0a30Boi  yactu
po¢eCCHOHATBFHOTO IIMKJIA TOArOTOBKH OakanaBpoB (usuku. CoaepikaHue Kypca OXBaThIBAET
MOJIEKYJISIPHO-KMHETHUECKYI0O  TEOpUIO, TEPMOJIMHAMUKY, SBJIEHUS MEPEHOCa, OCHOBBI
CTaTUCTHUYECKOW (H3MKH, (ha3oBble NEPeXoiabl, OCHOBBHI (u3uku TBepporo Tena. OCHOBHBIC
HNOHATUS M 3aKOHBl MOJIEKYJIIDHOM (U3MKM Je)KaT B OCHOBE COBPEMEHHOM (hu3MKH,
CHOCOOCTBYIOT 3aKPETUICHUIO 3HAHUH, TIOTYYE€HHBIX TIPU U3yYCHUN AUCUUIUINHBI «MexaHukay, a
Takxe OyJyT UCIOJIb30BAaThCS U YIIIYOJIATHCS MOYTH BO BCEX JTUCLMILIMHAX MPO(PECCHOHATBHOTO
mukia («QNeKTpuuecTBe W Marfetmsmey, «Ontuke», «AToMmHON ¢usmku» u 1p.). Ilepen
U3y4EHHEM JUCIMIUIMHBI CTYACHTHI TOJDKHBI U3YyYUTh 3JIEMEHTApHYI0 (DU3HKY, 3JIEMEHTApPHYIO
MaTeMaTHKy, MEXaHWKYy B IHpeaenax Kypca oOmedl (u3MKu W MMETh MpencTaBlieHHe 00
UHTErpalbHOM U auddepeHunanbHOM —uUcuMciaeHud. TpeOyemble 3HAaHUS M YMEHHUs
(GopMHpYIOTCSl B CPEeHEH IMIKOJIE, YacTh Pa3/IeioB BBICIICH MAaTEMATUKH U MEXaHUKY CTYICHTHI
U3y4yaroT MapajuleIbHO B IEPBOM U BTOPOM CeMeCTpax NepBOro Kypca.

4. O0beM JUCUUIJIMHBI (MOIYJI51)
4.1. O0beM JUCHMILIMHBI B 3a4€THBIX eIUHHUIAX C YKA3aHHEM
aKaJeMH4ecKHX (ACTPOHOMHYECKHX) YaCOB U BHAbI y4eOHOM padoThI

Bunpl yueOHOi pabOTHI, Ounas popma
OO11ast TPYIOEMKOCTb B 3aU€THBIX €IMHUIIAX 5

OO01mast TPyI0EMKOCTh B 4acax 180

AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHUCIIE: 72

Jlexnun 36

[TpakTHueckue 3aHATHS 36

JlaGopaTtopHbie 3aHATHSA

CamocrosTenbHas padoTa B yacax 72

dopma NPOMEKYTOUHOM aTTeCTallu Dx3ameH (2)

4.2. O0beM KOHTAKTHOM padoTsl Ha 1 o0yuarmerocsi
‘ Bunpl yueOHBIX 3aHATHI ’ Ounas dhopma




Jlexun 36
[IpakTHyeckue 3aHsATUS 36
JlaGopaTtopHbie 3aHATUI

Koncynpsranuu 3,6
3aver/3a4eThl

DK3aMeH/9K3aMeHbI 0,35
KypcoBbie paboTbl

KypcoBble mpoeKThI

Bceero 76,3

5.Conep:kaHue QMCHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TEMaM
(pa3znesnam), ¢ ykazaHueM KOJIM4YeCTBA YaCOB M BUI0B 3aHATHI

5.1 TemaTtnyeckunii NJIaH y4eOHOM TUCUUIJINHBI

Ne |Hassanwue paszaena, rembl |Bceero AyYIUTOpPHBIC 3aHSATHUS CamocrosTeabrHa
qac Jlexir. IIpaxkr. J1ab. st pabora
BBEJIEHUE 6 2 4
OcHOBHBIE BONPOCHI
MOJIEKYJISIPHO- 6 10 12
KHHeTH4YecKoii Teopun 28
OcHoOBBI
CTATHCTHYECKOI 4 4 8
pu3ukn 16
TepmoauHamMuka 16 4 4 8
duznyeckass KHHeTHKA 16 4 4 8
PeanbHble ra3nl 14 4 2 8
Kuaxocrn 16 4 4 8
TBepasble Te1a 16 4 4 8
®da3oBble Mepexoabl 16 4 4 8
OKk3aMeH 36
BCEI'O: 180 36 36 72
5.2. Conep:xanue:
TEMA 1. BBegenne B IMCIHMILIMHY. MonekynsapHO-KUHETUYECKUN

u

TEPMOJMHAMUYECKUN TOJAXOAbl K H3YYEHHIO COCTOSHMS BellecTBa. MUKPOCKOIIMYECKHE U
MaKpOCKOIIMYECKUE BEIMYMHBI M MX u3MepeHus. CucreMpl eIMHUL. 3a7adyd MOJIEKYJISIPHON
Gbu3MKN U TepMOIMHAMUKU. Poib U 3HaueHHE MOJEKYJIApHOW (PU3UKU U TEPMOJWHAMUKH Kak
OCHOBBI COBPEMEHHON (PM3UKU U TEXHUKH.
TEMA 2. OcHOBHBI€ BOIIPOCHI MOJICKYJISPHO-KHUHETHYECKON TEOPHH.
CocTosiHHE CHCTEMBI.

Macca u pasmepsl

MOJIEKYII.

Mopens wuaeanbHOro rasa.
Temmneparypa. MeToapl W3MEpEeHMs TEMIIEpaTypbl M TeMIlepaTypHble IIKaiubl. JlaBineHue.



VYpaBuenue MenneneeBa—Knaneiipona. M300apHblif, H30TepMUYECKUNA U H30XOPHBIN MPOIECCHI.
3akoH ABoraapo. 3akoH [lanpToHa. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH.

TEMA 3. OcHOBBI cTATHCTHYECKOH QPU3HKH.

HeoOxonuMmble cBeneHus U3 TEOPUM BEPOSTHOCTEH. XapakTep TEIUIOBOIO JBUKEHUS
Mousiekyi. JlaBneHue rasa Ha CTeHKYy cocyna. CpenHsis sHeprus Moliekyl. Pacnpenenenue
Makcemia. XapakTepuCTUUECKHE CKOPOCTH MOJIEKYJ. DKCIEpPUMEHTalIbHAs IPOBEpKa 3aKOHA
pacrpeneneHuss MOJEKYl 1o cKopocTsM. bapomerpuueckas ¢opmyna. Pacnpenenenue
bonbimana. Onpenenenue Ileppenom uucna ABoragpo. Guykryaruu. [loHsTHE 0 cTaTUCTUKAX
®epmu—/upaka u boze—DiiHmTeiHa.

TEMA 4. TepmoanHamMuka.

BHyTpeHHsst 3HEprus uaeanbHOro rasa. TermaoeMKocTh uieaabHoro rasa. M3obapHas u
M30XOpHasg TEIUIOEMKOCTH. YpaBHeHuMe Maiiepa. HenocTtaroyHOCTh KIIACCHYECKOW TEOPUH
TerioeMKocTH. Pabota, coBepiiaemas TeloM Npu H3MEHEHHMH oObeMa. IlepBoe Haudano
TepMoMHAMHUKH. DPYHKIMU cOCTOSHUS M (yHKIMHM mporecca. OOpatumble U HeoOpaTUMBbIe
TEPMOJMHAMHUYECKHUE Ipouecchl. Bropoe Hauvano tepmoauHamuku. OHTponus. llpumeps! Ha
BBIUMCJICHHE DHTPONHUU. AIMAa0aTHBIN U MOJUTPOMHBIN Mpoleccel. PaboTa mpu u3omporeccax.
HepasenctBo Knaysuyca. Teopema Kapuo u ki Kapuo. KoaddunueHT nonesnoro aencTBus.
Tennosele  aBuratenu. Iukaer Otro u  JImzens. CBoOomnas  sHeprus. Meton
TEPMOJIMHAMUYECKUX MOTEHIIMAJIOB. DHTPOIUS U BEPOSTHOCTb.

TEMA 5. ®u3nuyeckasi KUHeTHKA.

Cpennsisi utMiHa CBOOOAHOTO TIpoOera Mojekyl. D(h(EeKTHBHOE CEYEeHHE COyHapeHHUS.
SAsnennst nepenoca. Juddysus B razax. Cesa3p kodgdunuenra nuddy3un ¢ moIBUKHOCTHIO
gactul.  TemnompoBomHocTh.  YpaBHeHHe — JU(D(Y3UH-TEIUIONPOBOJHOCTH.  BS3KOCTH
(BHyTpeHHee TpeHue). [lomyuenue u u3MepeHre TEXHUUECKOr0 BakyyMa. YJbTpapa3peKeHHbIE
ra3el. DPPy3usl.

TEMA 6. PeanbHble ra3sl.

B3aumopeiictBue wmoisekyn. IloHsitue o mnpupose MEXMONEKYJIApHbIX CcHil. Bun
3aBUCUMOCTH MOTEHLMAJa U CUJIbl B3aMMOJIEUCTBHS OT pacCTOsHUA. MoJieabHbIe MOTEHIUAbI
B3auMozeiicTBus. [lonpaBku Ha COOCTBEHHBIE pa3Mephbl MOJIEKYN M MOTEHIUAIbHYI 3HEPTUIO
B3aUMOJICHCTBUs. YpaBHeHue Bau-gep-Baanbca. M3otepmsl Ban-mep-Baanbca u DHpuproca.
[TpaBuiio MakcBenna. Ypaaenue Jlurepuun. CBolcTBa BELIECTBA B KPUTUUECKOM COCTOSHUU.
OrnpesiesieHne KPUTHYECKUX TapamMeTpoB. YpaBHeHue Ban-nep-Baanbca B mpHBEIEHHBIX
napaMeTrpax M 3aKOH COOTBETCTBEHHBIX COCTOSHUN. BHyTpeHHssi sHeprus. TemnoemkocTs u
SHTPONMSI peaJbHOro Trasza. HenpepplBHOCTH Ta3000pa3HOTO M KHUIKOTO  COCTOSIHHUS.
HpoccenupoBanue peanbHoro raza. Oddext Jxoyns — Tomcona. DHramenusg. MeTobl
MOJIYYCHUS] HU3KUX TEMIIEPaTyp U CIKUIKEHUS Tra30B.

TEMA 7. Kuakocrtu.

[ToBepxHOCTHOE HaTsDKEHHME M CBsA3aHHble ¢ HHUM 3¢¢ekTel. TepMoauHaMuKa
MIOBEPXHOCTHOTO HATsDKeHMs. SIBineHue cMmauuBaHud. J[00aBouHOe AaBlieHHE MMOJI M3OTHYTOM
NOBEPXHOCTBIO KuAKocTH. Popmyna Jlamnmaca. Kanmwmnsapaslie ssiaenus. ®@opmyna JKropena.
PactBopsl. SBiieHne ocmoca. 3akoH Payis. IToBbIIEHHE TOUYKM KUIIEHUS M MTOHWKEHUE TOYKHU
3amMep3aHus pacTBOpPOB. BiaxkHocTh Bo3ayxa. Touka pochl.

TEMA 8. TBepable TeJia.

Cummerpus Ten. bnmxHui n ganbHU nopsgaok. Amopdnsle Tena. Kpucramimdeckue
pewietku. AHu3oTponus. Jlegexts! kpuctaiioB. TenaoeMKocTh TBEpbIX Tel. 3aKoH J{royioHra 1
IItn.

TEMA 9. ®a3oBble nepexoabl.



®a3bl U Ga30oBbIC MpEBpaIlCHUs. YCIOBUE paBHOBecHs (a3 XUMHUYECKH OJHOPOIHOTO
BemectBa. dazoBble mepexoabl mepBoro poja. YpasHenwe Knanelipona — Kiaysuyca.
3aBUCHUMOCTD JIABJICHHMSI HACHIIIEHHOTO Iapa OT TeMIlepaTypbl. TerI0eMKOCTh HACBIIEHHOTO
napa. Jluarpammbpl coctossHHMS. TpoifHble TOukH. MeracTaOuibHbIe CcOCTOsHHS. Da3oBbIe
Mepexo/Ibl BTOPOTo poja.

6. MeTonuueckue MaTepuaJIbl JIs1 00y4aIOLIUXCH 110 OCBOECHH IO
JTUCHMILTHHBI

Onenka 3HaHWNA, YMEHHWH, HABBIKOB, XapakKTepu3ykolas JTanbl (OpPMUPOBAHUS
KOMIIETEHINH 1Mo JuctuIuinae «MomnekysipHas (u3nuka» OCyIIECTBISETCS B XOJI€ TEKYIIEro U
IIPOMEXYTOUHOTO KOHTPOJIS.

IIpomexyTouyHasi aTTecTalMsi IPEIyCMATPUBAET OIPOC CTYJIEHTOB, BBINOJIHEHHE TPEX
KOHTPOJIbHBIX Pa0OT M TECTHUPOBAHUE.

Onpoc pOBOIUTCS HA CEMHHAPAX T10 CIEAYIOIUM (parMeHTaM JUCIUTUTHHBIL:

— onpezeneHus PU3MIECKUX BEIUYHH;

— OCHOBHBIE TTOHATHUS B a0CTPAKIIMHA MOJICKYIISIPHON (DU3HKH;

— OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (PU3UKHU U Hayasla TEPMOJIUHAMUKH.

CryneHTtaMm npeiaraloTcs BOIPOCHI, 0XBATHIBAIOLINE U3y4aeMble pa3zelibl IUCHUILINHBI.
B npouecce obcyxaenust pa3duparorcs OMMOKM M HETOYHOCTH OTBeTOB. Ilpu oOcyxnenun
3aKOHOB NPHUPOJbI YTOUHSIOTCS PAMKH HPUMEHHMOCTH 3THX 3aKOHOB, TO €CTh OTpaHUYEHHUs
yCIOBUH UX UCTUHHOCTH. KauecTBO 0TBeTa OLleHUBAETCs M0 TpeXOaUIbHOM cucTeMe: 3a BEpHBIN
B IJIaBHOM OTBET CTaBUTCS «IUIIOC», 332 MPUHIMIIMAIBHO HEBEpHBIH WM OTCYTCTBHE OTBETA
CTaBUTCS «MUHYC», 32 YACTUYHO BEPHBII OTBET — «IUIIOC-MUHYC.

Pa3HOBHIHOCTBIO oOmpoca SBISETCA pEIleHHe 33Jayd y JOCKM WM y4yacTue B ee
pEIIEHNH, KOIr/la OAHY M Ty K€ 3aJady BBIIOJHSAIOT HECKOJBKO CTYNEHTOB. 3JE€Ch BIaJCHUE
IPEMETOM OLICHUBAETCS TAaKXKe M0 YKa3aHHOU BBIIIE TPEXOaIbHON CHCTEME.

CryneHTram npezuiaraeTcs JBa BapHaHTa, coAepxkaiue 4—5 3a1ad 10 yKa3aHHBIM TEMaM.
VYpoBeHb BBINOJIHEHUsI Pa0OThHl OLIEHWBAETCS YHMCIOM IMPAaBUIBHO PELICHHBIX 3aj1a4. PerieHue
3a/la4l 3aCUUTHIBAECTCS MOJHOCTHIO, €CJIM CTYAEHT BBIIOJHWI €ro B OOLIEM BHJIE C KpAaTKUMU
KOMMEHTAapUsAMHU, U TMOJIY4HJI IOCJIE€ MOACTAaHOBKM YMCIEHHBIX JaHHBIX MPaBUJIIBHBIM OTBET C
yKa3aHHEM pPa3MEpPHOCTH. 3ajadya 3aCUUTHIBAECTCS HAIMOJIOBHHY, €CIM CTYJEHT HE COBEpPIIMII
¢uznyecKkux OmuOOK, TO €CTh MOJYYUJI BEPHOE PEIEHHE B 00IEM BHUJIE, HO JIOMYCTHII OLIUOKY
B MAaTeMaTHYECKHX pacuerax M yKa3zajd HeBepHbIM uucieHHbIH orBeT. Kpome Toro, 3amaua
3aCYUTHIBAETCS HAMIOJIOBUHY, €CIIM B YACIIEHHOM OTBETE HE yKa3aHa Pa3MEpPHOCTb.

CTyneHThl, MONTY4YMBIINE HE MEHEE YEThIpeX OaJIOB 3a Ka)XAYI0 KOHTPOJIbHYIO padoTy,
MOTYT OBITH OCBOOOKIEHBI OT PEIICHHUS 3a/]a4M Ha SK3aMEHE M0 JaHHOW JucHuIuimHe. [ atoro
OHM JIOJIKHBI YCIIEUTHO CAATh 3a4eT M0 (PU3HMUECKOMY IPAKTUKYMY.

Tecmuposanue OCyIECTBISIETCA 110 BCeM paszenaM Kypca. CTyaeHtam npeiaraiores 20
3aJJaHUil ¢ MHOKECTBEHHBIMU WJIM €JUHUYHBIMH OTBeTaMHU. [IpoaomKkuTeIbHOCTh UCTIBITAHUI —
2 akaJeMH4ecKuX 4aca. TecTupoBaHHE HAa3HAYAETCs IOCIE OKOHYAHUS JIEKIIMOHHOTO Kypca.
YPOBEHD BBINIOJIHEHUS TECTA OLICHUBAETCS UMCIIOM ITPABHIIBHBIX OTBETOB. I10 Kaxkomy 3a1aHuIo
3a BEpHBI BapMaHT OTBETa CTABUTCA IUIIOC, 3a HEBEPHBII — MHHYC C IOCIEIYIOIIUM
CYMMHPOBAHHMEM I10 U3BECTHBIM IIpaBwiiaM. Kpome Toro, mpyu npoBepKe HECKOIBKUX OTBETOB Ha
OIMH W TOT € BOIPOC HEBEPHBIH OTBET YHUUYTOXUT BepHbIM. CTyIEHTBI HE JOJKHBI
HepenuchIBaTh BOIMPOCHI, TIOCTATOYHO yKa3aTh OYKBBI, COOTBETCTBYIOIINE IPABUIBHBIM OTBETAM,
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OKOJIO HOMEPA BOIIpoca.
Tect cumTaercss ycHemIHO BBIOJHEHHBIM, €cid OOy4yaeMblii HaOupaeT ABE TPETH OT
MaKCUMaJIbHO BO3MOKHOI'O YMCJIa IIPABUWIBHBIX OTBETOB.

HroroBasi arrecrauusi npoxoaut B Qgopme sk3ameHa. CTYAEHTHI CIAAIOT 3K3aMEH IO
Owiieram, B KaXXJOM M3 KOTOPBIX MMEIOTCS JiBa BOIpOCA MO TEOPUU U OAHA 3ajada. TemaTuka
BOIIPOCOB M 337124 B KQXKJIOM OHJIeTe JOIDKHBI KACaThCs TPEX Pa3IMUHBIX Pa3esioB JUCIUILIHHEIL.
OnMHaKOBBIX 3a/a4 B OMJIETax HET, TO €CTh KaXKIbIH CTYIEHT IOJIy4aeT WHAMBHIYaTbHYIO
3anaqy. CI0KHOCTb 33/1a4 HE MPEBBIIIAET TEX, KOTOPbIE PELIAINCH Ha CEMUHAPAX U BKIIOYAJINCh
B KOHTPOJIbHBIE PabOTHI.

Ha noaroroBky k orBery cryneHTam naercss 40 munyt. Ilpexnae Bcero, oHU JOJKHBI
PELINTh 33/1a4y U 3alIUTUTH ee peleHue. [ ycnemHnoi caaum sK3amMeHa 3ajgada JI0JKHA ObITh
peleHa caMocToATeNbHO. Jlomyckaercs /Be MOJICKAa3KW IMpenojiaBaTeleM, 3a YTO CHIDKAeTCs
OKOHuaTesbHas oleHKa. CTy/IeHT, He CyMEBILIUN CIIPaBUTCS C 3aJaueil Ha yKa3aHHbBIX YCIOBHUSX,
MOJIy4aeT HeYAOBIECTBOPUTEIbHYIO OLICHKY.

[Ipu pemieHHOM 3amadye SK3aMEH MPOJOIKAETCA. YUalluecs H3JIaratoT BOIMPOCHL IO
OuiieTy, a MOTOM OTBEYAIOT HA JOMOJHUTENbHBIE BOIMPOCHI, KaK MO OWJIETY, TaK U 1O BCEMY
Kypcy. OT cTyneHTOB TpeOyeTcs MOHMMaHHe (U3NYECKOW CYIIHOCTH 3aKOHOB M SIBIICHHE, a
TaK)Ke 3allOMUHAaHUE OCHOBHBIX (opmyi. Jljis momydyeHus: OTIIMYHOW OLEHKU CTYACHT JIOJKEH
MIPOJIEMOHCTPUPOBATH 3HAHUE BCEX Pa3J/IeiOB IUCIUIUIMHBI, BKIOYAs OnpeaeacHus (U3nIecKux
BEJIMYMH, (OPMYIUPOBKH 3aKOHOB (DM3UKH C YKa3aHHUEM TpaHUIl UX MPUMEHUMOCTHU, a TaKKe
BBIBOJI OCHOBHBIX (popmyin. OneHKa «XOpOIIO» CTAaBUTCS 3a 3HAKOMCTBO CO BCEMH pa3jeiaMHu
0e3 yMeHUs BBIBOJUTH (POPMYJIIBI U 3aKOHBI (Pu3nku. OIeHKa «yAO0BIETBOPUTEIHLHO» CTABUTCS 32
PELICHHYIO 3aJ]auy ¥ YaCTUYHOE 3HAHUE BCEX Pa3/IeIoB Kypca.

6.1. CamocrosiTesibHasi paboTa 00y4AIOUIUXCH 10 JUCHUIVINHE (MOIYJII0)

Ne Pasnea (Tema) 3aganue Yacol Meroguyeckue ®opma
/m AUCHMIIIMHBI PeKOMeHIALNH 110 KOHTPOJIsI
BBINOJIHEHUIO 32/1aHUA
1. | BBEJEHUE [l TOATOTOBKYU K PELIEHUIO
WHIUBUIYAIbHBIX  3aJaHUMN
€KOMEHyeTCsl
N3yuyenune P Y o
4 M10JIb30BATHCS yueOHO- | YCTHBIN onpoc
JUTEPATypPbl
METOIUYECKHM mmocobuem [4]
n3 CITMCKa OCHOBHOU
JUTEPATyphl
2. | OcHOBHBIC Jl71s1 TOATOTOBKH K PEIICHUO
BOIIPOCHI WHIUBUIyaJIbHBIX  3aJaHUM
P N3yuyenune FIBIILY A
MOJIEKYJISIPHO- PEKOMEHTyeTCst
. JUTEPATYypPHI,
KMHETHYECKOMN S 12 MOJIb30BATHCS yuebHo- | KoHTpombHas
TEOpUHU Eanaq METOAMYECKUM 1mocobuem [1]
M3 CHUCKA JIOMOJHUTEIbHON
JUTEPATYPHI
3 | OcHoBBI Mavaere JIns1 MOArOTOBKM K PEUICHUIO
CTAaTUCTUYECKOM v VHIUBUIYAIbHBIX  3aJaHHUI
JTUTEPATYPHI,
buzuku 8 PEKOMEHyeTCst KonTpomnbnas
perieHne
MOJIH30BATHCS y4eOHO-
3aaa4
METOAMYECKUM 1ocoduem [1]




u3 CIIMCKa OCHOBHOM
JIUTEPATyphl
4 | TepmoanHamuka JIns1 MOArOTOBKM K PELICHUIO
WHAUBUIYAIBHBIX  3aJlaHUM
N3yuenne JUHBHILY A
PEKOMEHyeTC sl
JUTEPATypPHI,
MOJIb30BaThCA yaeOHo- | KoHTponbHas
pelieHue
sanay METOAMYECKUM Iocoduem [4]
u3 CIIMCKa OCHOBHOU
JIUTEPATypPhl
5 | ®usnueckas s moaroroBku k pemienuro | KonrponbHas
KUHETHKA WHIUBUYAJIbHBIX  3aJaHUM
N3ydyenue FIBIILY a
PEKOMEHyETCSA
JUTEPATYyPHI,
MI0JIb30BATHCS yueOHo-
peleHne
MEeTOANYEeCKUM nocobuem [1,
3az1a4 .
4] wu3 cOoucka OCHOBHOM
JUTEPATyphl
6 | PeanbHbIC Ta3bl N3yuenue JIiist moAroToBKM K penienuto | [lucbMenHbIn
JTUTEPaTypHI, WHIUBUIYAIbHBIX — 3aJaHUMN onpoc
perieHue PEKOMEHyeTCsl
3aj1a4 10JIb30BATHCS y4eOHO-
METOAMYECKUM Iocoduem [4]
u3 CITHCKa OCHOBOU
JUTEPATYpPhI
7 | Kuokoctu N3yuenue 71 TOATOTOBKY K PELIEHUIO
JUTEpaTyphl, WHIUBUIyAJIbHBIX  3aJaHUM
peleHne PEKOMEHyEeTCSA
3a1a4 MOJIb30BATHCS yuebHo- | KoHTponbHas
METOJIMICCKUM ITOCOOUEM [2,
3] u3 cmnHMcka OCHOBHOM
JUTEPATYPhI
8 | Tepasie Tena N3yuenue JI1s1 MOArOTOBKM K PEUIEHUIO
JTUTEPaTypHI, WHIUBUIYAIbHBIX — 3aJaHUMN
ELIECHNE €KOMEHyeTCsl .
p p Y [InceMenHbIN
3a71a4 OJIL30BATLCS y4eOHO- OIDOC
METOJIMYECKUM TTocodueM [4] p
n3 CITMCKa OCHOBHOU
JUTEPATyphl
da3oBbIE N3yuenune JI1s1 MOArOTOBKM K pEHICHUIO
MePEX 0Bl JUTEpaTypHl, WHIUBHUIYaJIbHBIX  3aJaHUM
pelenne pPEKOMEHTyeTCSA
3a1a4 MOJIb30BATHCS yueOHO- | YCTHBIHN ompoc

METOJIUYECKUM rmocobuem [4]
u3 CIIHCKa OCHOBHOM
JIUTEPATYPHI

6.2. TemaTuka 1 3a1aHUA U1 MPAKTHYECKUX 3aHATHIA

Tema 1. BBEJIEHUE

3aoanus:

Copmynupyiime omeemut Ha 80npocwi:

1. Kakoe yTBepKIeHHE JEKUT B OCHOBE CTAaTHCTUYECKOTO METOJa TNPUMEHHTENBHO K
MOJIEKYJIsIpHOH (hrsuke?




2.

B dem cymHOCTh TEPMOJIMHAMHYECKOTO METO/Ia OMUCAHUS COCTOsSIHUSA cucTeMmbl? Ha xakux
3aKOHax 3TOT MeTo Oazupyercs?

Dopmol KOHMPONA:

- YCTHBIH JIOKJIaJ] WM OTBET HA MPAKTUUECKOM 3aHSTUH;

- IPOBEPKA 3aJIaHUs;

- TECTUPOBAHUE.

Tema 2. OcHOBHBbIE BONPOCHI MOJIEKYJISIPHO-KMHETHYECKOH TeOpHu
3aoanus:

Pewume 3a0auu:
E. N. UponoB «3amaun mo obmeir 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

Cdhopmynupyiime omeemul na 6onpocwi:
HaliTe ompejieneHre aTOMHOM M MOJIEKYJSipHOM Macchl. UTO Takoe u30TOon? 3anuiiuTte
npuOIMKeHHO 00beM MoJieKyibl. UTo xapaktepusyet uucio Jlommuara, yucina ABoraapo?
[lepeuniciuTe OCHOBHBIE HJIIEMEHTHI MOJICH BEIIECTBA B MOJICKYIIIPHON (U3UKE.
B uem cymHocTh 3akoH0B JlansToHa U ABoraapo?
Kakoil cMmbIc mnonydaer mapaMerp TeMIlepaTypbl HIpPH  MOJIEKYJISPHO-KMHETHUYECKOM
MCCJIEJOBAaHUH TEIUIOBBIX CBOICTB BellecTBa?
JaiiTe mNOHATHE TEPMOMETPUYECKOTO Tella M TEPMOMETpUYECKOM BenuuuHbl. Kakue
¢uznyecKue XapaKTepUCTUKH TeJl MOKHO MCIOJIb30BaTh Ul U3MEpPEHUs TeMueparypbl? Yem
00BsicCHsIeTCS pa3HOOOpa3ue 1mKall TemrnepaTyp?
Kakoe Teno BRIOpaHO B Ka4eCTBE TEPMOMETPHUECKOTO B aOCOIIOTHON TEPMOAMHAMUYECKOM
mikane Temneparyp? KakoBbl mpenMyIiiiecTBa Takoro Beioopa?
[To ckOIBKUM pENepHBIM TOYKAM OIpPENESAeTCs] TEpMOJIMHAMUYECKas I1lIKajla TeEMIEpaTyp B
cn?

Dopmbl KOHMPONA:

- YCTHBIH JIOKJIaJ WIK OTBET HA IPAKTUYECKOM 3aHSATUH;

- IPOBEPKA 3aJIaHUs;

- TECTUPOBAHUE.

Tema 3. OcHoBBI cTaTHCTHYECKOH PU3NKH
3adanusa:
Pewiume 3a0auu:
E. 1. Uponos «3amgauu no obmeit pusuke» Ne: 2.85, 2.86, 2.87, 2.100, 2.101
Copmynupyiime omeemut Ha 60npocwvi:
JlaiiTe onpenenenne BEpOATHOCTH, INIOTHOCTU BEPOATHOCTH.
Kakoe cBOICTBO COBOKYITHOCTH COOBITHI JIe1aeT BO3MOKHBIM HOPMHUPOBKY BEPOSITHOCTH?
3anumure (HopMyJbl JUIS CPelHEro 3HA4YEeHUs TUCKPETHOW M HENpPEepbIBHOW CIydaiHOM
BEJIMYMHBI.
3aBUCHUT JIM CpEIHEE 3HAYEHHWE BEJIMYMHBI OT IMEPEMEHHOH, IO KOTOPOH INPOU3BOAUTCS
ycpennenue? [IpuBeaute npuMepsl, MOATBEPKIAIOIIUE BAIll OTBET.
Kakumu BeMYMHAMM XapaKTepU3YIOTCS MaKpO- 1 MUKPOCKOIIMYECKHE COCTOSHUSA ra3a?
KakoB 0061muii xapakTep COOTHOLIEHUSI MEX1Y MaKpO- U MUKPOCKOIMMYECKUMH COCTOSIHUSIMU
CUCTEMBI?
3anumuTe QyHKUMIO pacnpeaeneHus ['aycca (MCHoOab3ysl B KauecTBE MEPEMEHON BEITHMUNHBI
KOOPJIMHATY X) U N300pa3uTe NPUMEPHBIA BUJ 3TON (QYHKIUH.
IIpyn xakux MpeanoyIoKEHUAX CIPABEMINBO pacnpereraeHne Makcseiia no CKopocTsam?
Kak usmensercs pacnpenenenne Makcsenia ¢ pocToM TeMIepaTypsl?
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10. Yem oOycnaBnuBaeTcs CyLIECTBOBAaHHME MAaKCUMyMa Ha KPHBOH, XapaKTepH3YIOLICH
pacnpenenenue Makcsesia?
11. Kakas cBsi3b CylIECTBYET MEXAY paclipeiecHueM MakcBeiia u pacnpezenenueM 'aycca?

12. anmumire  QyHKIMU pacnpeneieHus Makcseiuia (p(VX), f(\7), F(V), 4TO OHH

XapakTepu3yoT?
13. [Tonyuure 3HauUeHUE HanOOIEEe BEPOSTHOU, CpelHeapuPMETUUECKON U CpeTHEKBaAPATUIHOMN
CKOpPOCTEH.

14. V306pasute Bun kpusoit pacmpenenenus F(V) u oTMersTe npuMepHble MONOXKEHHS

HauboJsiee BEpOSITHOM, cpeiHeapu(METHIECKON U CPEeAHEKBAPAaTUYHON CKOPOCTEH.

15. U306pasute npumepusie rpaduxu dyaxuunn F(V) ans nsyx pasubix 3Hauenuii Temmeparyp.

16. M306pasute mnpumepnbie Tpaduxu ¢ymxmmun (V) a1a aByx TasoB ¢ pasiuuHBIME

3HAUCHUSMHU MOJIEKYJISIPHOU MAaCCHI.
17. O6bacHUTE IPHUMHY acUMMeTpuH rpaduka Gpynkiuu pacnpenenenus F(V) .

Dopmol KOoHmpona:

- yCTHBII\/JI AOKJIaa UK OTBET HA MPAKTHYCCKOM 3aHATUM,
- IPOBEpPKa 3aJaHMUs;

- TECTUPOBAHUE.

Tema 4. TepmoannaMmuka

3adanus.

Pewume 3a0auu:

E. Y. UponoB «3amaun mo obmer dpusmke» 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

&

~

10.

Copmynupyiime omeemul Ha 60npocwL:

JlaiiTe noHsTHE BHYTPEHHEH dHEPruu, TEIIOThl, padoThl. Kak BHyTpeHHSs 3HEprusi, Tak
U TEIUI0Ta 00YCIaBIMBAIOTCA YHEPTETUUECKUMHU YCIOBUSMHM Ha MOJIEKYJISIPHOM YpPOBHE.
B uem ux paznuuue?

ITpu kakux ycnousx auddepenunanbras popma sBiaseTcs NOTHBIM U depeHInaiom u
9TO Takoe (YHKIHS COCTOSHUSI cucTeMbl? Kakwe TepMOoIMHaMUYecKue BETUYHHBI
SBIISIOTCS (DYHKIMSIMU COCTOSIHUSA?

B d"eMm cocrout cojiep:kaHue MEpBOro Hadajla TepMoanHaMHKH? Kak mareMaTHuecKu
3aIMMChIBAETCS 3TOT 3aKOH?

KaxoBo camoe BakHO€ CBOMCTBO (DYHKLIMU COCTOSTHUSA?

3anumure BbIpaXEHHWE Ui BHYTPEHHEH SHEpruu OJHOr0 MOJIi MJICalbHOrO Trasa,
COCTOSIIIETO U3 TMHEHHBIX (HEIMHEWHBIX) MOJIEKYII.

Cdhopmynupyiite colepkaHue NMEpBOro Hayajga TepMoAMHaMuKd. Kak maremarndecku
3aIMUCBIBAETCS ATOT 3aKOH?

Uro Ha3bIBaeTcs TEIUIOEMKOCTBIO, YACIBbHON U MOJIIPHOM TEIIIOEMKOCTSMU?

N3 xakux (pu3n4eckux cooOpakeHui cieayeT, 4YTo TEIUIOEMKOCTh WJeaJbHOro ra3a mnpH
MIOCTOSIHHOM JIaBJI€HUU OOJIbIlIe, YEM IIPU MOCTOSHHOM 00beme?

I/ICHOJ'IIBYH MAaTEMaTUYCCKOC BBIPAKCHUC IICPBOI'0 Havdajia HalTH CBS3b MCKIAY Cp u CV .

PaccmoTtpuTe Takke cirydail peaibHOTO ra3a. 3aBUCHUT JIM B OOLIEM clTyyae TeII0eMKOCTh
OT NNOTEHIIMAJILHOW YHEPTUU B3aUMOIEHCTBHS MOJIEKYI?

N300paszute Tpaduyeckd OpHEHTHPOBOYHYIO 3aBUCUMOCTH Cy OT TeMmeparypbl IS
JIByXaTOMHOTI'0O r'a3a, HalpuMmep, A Bojopojaa. BOmusu kakoil TemnepaTypsl HallZIeHHOE
Ha ONBIT€ 3HAYEHHE TEIUIOEMKOCTH MOJIEKYJISIPHOTO BOJOPOJA CTPEMUTCS K 3HAUECHUIO
TEIJIOEMKOCTH OJHOATOMHOTIO ra3a?
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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 npeanooKeHus 0 CTPOEHUH MOJIEKYJ IIPU pacueTe TEIIOEMKOCTH rasa
Ha OCHOBAaHHU TEOPEMBI O PAaBHOMEPHOM pACIpEACICHUN DHEPrUd IO CTEICHIM
cBOOOABI?

OrpaHu4eHbl 1 KaKUMHU-HUOY b TIpeieIaMi BO3MOKHBIE 3HAUEHUS! TEIIOEMKOCTH?

[Ipu KakuX yCIOBHUSX TEIUIOEMKOCTh MOKET UMETh OTpULIATENbHbIN 3HaK? Bo3moxeH nu
TaKOM CiIydaid?

Kakne tepmonmHamuueckue mpoueccbl BaM M3BECTHBI, U KAKUMU ypPaBHEHUSMU OHH
onuceiBatorcsi? M3o0pasure rpaduku 3TUX npoueccoB. Ilomyunte BblpaxkeHus s
paboThl, COBEPIIAEMOI CUCTEMOI IPU 3TUX MPOLIECCaX.

B kakux ciydasx npupaunicHue BHYTPEHHEW 3HEPIMH CHCTEMbI PaBHO IIOJBEIECHHOMY K
CUCTEME KOJIMYECTBY Tera?

B kakux ciy4asx BHYTPEHHssI SHEPIUs CUCTEMBI IIOCTOSIHHA?

B kakux cinydasx M3MEHEHHE BHYTPEHHEW >HEPrMU CHUCTEMBl paBHO BHEIIHEH pabore,
COBEPIICHHOW CUCTEMOM?

[Tonyunths ypaBHeHHE aaMA0ATUYECKOTO Tpolecca W HAWTU pPaboTy, BBITOJHEHHYIO
CHUCTEMOM IIPHU 3TOM IIpOLIECCE.

[lonyunTe ypaBHEHME NOJUTPONMYECKOro mpouecca. Ilpm  Kakux  yciaoBHSX
HOJUTPONMYECKUN  MIpoIecC MNEepeXoAUT B  aAMabdaTUYECKUid, H30TEPMHUUYECKHH,
n3zobapuyeckuii, nsoxopudeckuii? Kakue mnpeneiabHble 3HAYEHUS MOXKET NPUHHUMATh
MOJIIpHAasl TEMJIOEMKOCTh IIOJUTPOIIMYECKOTO ITPOLEcca, COBEPIIAEMOTr0 razom?

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

B yem cocTouT NpUHLIMNKATIBHOE PA3IMYUE LIMKIIOB TEIUIOBBIX U XOJOAWIBHBIX MaIlIUH?
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 mammus 60JbIe e IMHUIBI?

Haiite ¢opmynupoBkn Kinaysuyca wu  Tomcona (KenbBuHa) BTOporo Havana
TEPMOJMHAMUKH U JOKAKUTE UX SKBUBAJICHTHOCTD.

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

Cdhopmynupyiite Teopemsl KapHo.

[Iyrem 00600mIeHHsT BTOPOro Hadajga TEPMOAMHAMUKH IOIMbITATECh BBECTH IOHSATHE
SHTPOIIHH.

3anuuuTe OCHOBHOE YpaBHEHHWE TEPMOJMHAMHKH, CBSA3BIBAIOIEE IEPBOE HAyaio CO
BTOPBIM.

N306pasute nmkn Kapuo na guarpamme S-T (S — sHrponms, T — TemmepaTypa) u
HaiauTe Boipaxkenue s KI1/] nukna.

Chopmynupyiite TeopeMy 0 pocTe SHTPONHUH HU30JIUPOBAaHHOW cuctembl. llepeunciure
IIPOLIECCHI, IIpU  KOTOPBIX DJHTpONHS pacTteT. JlOKaKUTe TEeOopeMy, HCIONb3Yys
KOHKPETHBIN ITpoILIecC.

Dopmbl KOHmpona:

- YCTHBIM JTOKJIaJ WIN OTBET HA MPAKTHYECKOM 3aHATUH;

- IPOBEPKA 3aJaHUS;

- TECTUPOBAHUE.

Tema 5. ®u3nuyeckass KHHETHKA

3adanus.

Pewume 3a0auu:

E. U. Uponos «3amaun o obmeit dpusuke» Ne: 2.235,2.236, 2.237, 2.238, 2.239
Cdhopmynupyiime omeemul Ha 60npocwl:
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B uyeM cMbICT CTOJIKHOBEHMSI M CpEeAHEH [UIMHBI CBOOOJHOTrO Mpobera MNpH HX
OIpEeIEIEHUH TTOCPEACTBOM MONEPEYHOIO CEUEHUS?

BeiBenute ¢opmyny ans CpeJHEro 4YHucia CTOJIKHOBEHHH, HCIBITHIBAEMBIX OJHOU
MOJIEKYJION M MEXJly BCEMU MOJIEKYJIaMU €IMHUIIBI 00beMa ra3a B €JUHHILy BpEMEHH.
Yro Takoe cpeqHsis ATMHAa cBOOOAHOTO Ipobdera Moneky ra3za? Beisenute dopmyty s
cpeaHel AIMHBI cBOOOAHOro npobera monekyn. Ilomyuure uncieHHOe 3HaUYe€HUE STOU
BEJIMYMHBI JIUTSI MOJICKYJI Ta3a, HAXOISIIETOCs TP HOPMAJIbHBIX YCIOBUSX.

3anumure GopMyiy JUIsl 4YacTOThI CTOJIKHOBEHMH MOJIEKYJ O CTE€HKY cocyzaa. Ilouemy
CTOJIKHOBEHHUSI MEXIY MOJEKYJIaMH HACaTbHOTO Tra3a He CKa3bIBAIOTCS Ha YacToTe
CTOJIKHOBEHUI MOJIEKYJI O CTEHKY COCY/Ia.

BeiBenute dopmyny st 3pQPEeKTHBHOTO MOMEPEYHOro CeYeHUs CTOIKHOBeHWi. Kak
HIONIEPEYHOE CEUCHHME CBA3AHO C 3aKOHOM OCJIA0JIEHHs] MOJIEKYJIIPHOIO Iy4yka B rase?
Kaxoit cmbicn umeet nonepeunoe ceuenne? Kak oHO CBsI3aHO ¢ TeMIiepaTypoit?
IIpuBenure Gpopmyiy Ui MONEPEYHOTO CEUEHUs CTOIKHOBEHUH. VmeeT n 310 ceueHue
YHCTO reOMETpUUECKHil cMbIcii? OT 4ero OHO 3aBUCUT?

BeiBenute opmyny Juist cpeHel JUIMHBI CBOOOIHOrO npobera MoJieKyl raza. OT Kakux
BEJIMYMH OHA 3aBUCUT?

Dopmbl KOHmMPONA:

- YCTHBIW JOKJIAl MJIM OTBET HA MPAKTUYECKOM 3aHATHUH;

- IpOBEpKa 3aJaHMsl;

- TECTUPOBAHHUE.

Tema 6. PeanbHble rassl

3adanua:

Pewume 3a0auu:

E. 1. Uponos «3anaun o obmei dpuzuke» Ne: 2.211,2.212,2.213,2.214,2.215
Cdhopmynupyiime omeemul na 6onpocwl:

B xakoMm HampaBie€HUM U3MEHHUTCS BBIUMCICHHOE 3HAUYEHUE JABJIECHUS IS MJICATBHOTO
rasa Ha CT€HKY, €CIIM [IPUHATH BO BHUMaHNE KOHEYHbIE pa3MEpPbl MOJIEKYJI?

B xakoMm HampaBieHUM M3MEHHUTCS BBIUMCICHHOE 3HAUEHUE JIaBJICHUS IS UJI€ATbHOTO
ra3a Ha CT€HKY, €CII IPUHATh BO BHUMAHHUE CUJIbI IPUTSKEHUS MEKIY MOJIEKYJIaMH?
Uro Bbl moHuMaere mOJ ypaBHEHHUEM COCTOSHUS CHUCTeMbI? 3alMIIUTe YpaBHEHHE
COCTOSIHUSL JUId WJeaJbHOro Tras3a, rasa Ban-nep-Baanbca, nuddepenunansnoe
YpaBHEHUE COCTOSIHUS.

UYem BbI3bIBatoTCa BaH-nep-Baanbcossl cuibl? M300pa3ute Bua KpUBOM MOTEHIIMATBLHON
SHEPTUH B3aNMOJECHCTBUS MEXKIY MOJIEKYIaMH B 3aBUCUMOCTH OT PACCTOSIHUS.
3anuIInuTe ypaBHEHUE COCTOSHUS PEAJbHOIO Trasa Uil NPOM3BOJIBHOIO KOJMYECTBA
BeniecTBa. OT KakUX apaMeTpOB 3aBUCUT BHYTPEHHss dHeprus rasa Ban-nep-Baansca.
N300pa3ute TEOpEeTHUECKHE U HKCHEPUMEHTAIbHbIE M30TEPMbl PpEAJbHOIO Ta3a.
OnummMre 3aBUCHMOCTb JaBJICHMsI HACBHIIIEHHBIX MAapoB OT TemmepaTypsl. [louemy
NEPeOXJIaXIECHHBIH Map M Neperperas >KHUJIKOCTb Ha3bIBAIOTCA METAcCTaOMIbHBIMU
COCTOSIHUSIMU?

Onuimmre COCTOSIHUE CUCTEMBI KHUAKOCTh — I1ap.

[IpuBenute mpuMepHBIH pacyeT MOMPaBOK Ha O0ObEM W HA JaBIIEHUE, BXOJASAIIUX B
ypaBHeHue Ban-nep-Baansca.

Dopmul Konmponn:

- YCTHBIM JIOKJIaJ] UM OTBET Ha IPAKTUUECKOM 3aHSTHH;

- IPOBEPKA 3a]1aHUs;

- TECTUPOBAHUE.

Tema 7. FKuakocTn
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3aoanus.

Pewiume 3a0auu:

E. U. Uponos «3amaun o obment puszmke» Ne: 2,171, 2.172, 2.180, 2.183, 2.186
Coopmynupyitme omeemut Ha 60npocwi:

OxapakTepu3yiTe yCIOBHs PaBHOBECHS KHUIKOCTH HA TpaHuIle pazzaena cpen. [lomyunre
(dopMyIIbI, OMMCHIBAIOIIUE YCIOBHS PABHOBECHS HA TPAHUILIC Pa3jelia Cpej.

3anummuTe GOpMyiTy MOBEPXHOCTHOTO MOJIEKYJSIPHOTO JIaBJICHHUSI HA KaIUTKO KUIKOCTH
panuyca R. Kakoit Bua nmpumer 3ta popmyna B ciiydae my3bIpbKa TOTO ke paguyca?
3anummure Qopmyny Jlammaca B obmeM Buge. MOXKET M JOTOJHUTEIHLHOE
MOJICKYJIIDHOE JaBJCHUE, OKa3blBA€MOE Ha >KHJIKOCTb, paBHAThCA Hymo? [laiite
000CHOBaHUSL.

[Tonyaure Gopmymy Amst BRICOTHI TOJHATUS (OIyCKAHS) YPOBHSI )KHJIKOCTH B OTKPBITOM
KamUIIpHOW TpyOke. B kakoil 001acTH 4eloBEYECKON IeATEIBbHOCTH KallWJUISIPHBIC
KaHaJIbI [[EJIeCO00Pa3HO 3aKPHIBATh CBEPXY?

s kakux 1eneld MCIOJIb3YIOTCS SBJICHHS CMAauyMBaHHUS W HecMadyuBaHUA? MoeT Jin
TEJNO IJIaBaTh HA MOBEPXHOCTH YKHJIKOCTH, €CJIM TUIOTHOCTh Teja OOJbIINE TUIOTHOCTH
KUAKOCTU? MOXKET M TeNOo MOTPYXaThCsl B KUJIKOCTh, €CJIH IJIOTHOCTH Tella MEHBIIIE
IUIOTHOCTH KUIKOCTH?

Dopmvl KOHmMpPONA:

- YCTHBIH JIOKJIAJ] MU OTBET HA MPAKTUICCKOM 3aHSITHH;

- MPOBEPKA 3aIaHUS;

- TECTUPOBAHUE.

Tema 8. TBepable Te1a

3adanua:

Cdhopmynupyiime omeemul na éonpocwi:

BriBenute ¢Gopmyny TEmIOEMKOCTH OJHOATOMHBIX TBEpIbIX Tel. B ueM 3akmrouaercs
CYILIHOCTH 3akoHa [rononra - [Itu?

Kak Boeimonusercs 3akoH [iononra - Iltu ang pasnuunbix snementoB? I[lpuBemnute
MIPUMEPHYIO KPUBYIO 3aBUCHMOCTH TETNIOEMKOCTH OT TEMITEPATYPHI.

Kakue nomyiieHus aenaroTcst Ipy BBIBOJIE TEINIOEMKOCTH IO KBAaHTOBOW Teopuu? B uem
oTauuue Teopuil DitHIITelHA U [{ebas?

[Touemy npu Temnepatypax, OIM3KUX K aOCOIIOTHOMY HYJIIO TETNIOEMKOCTH CTPEMSTCS K
HYJIEBOMY 3HAYEHUIO?

JInst ra3oB IpU OOBIUHBIX TEMIEpaTypax clpaBeAnnBo ypaBHeHue Maiiepa Cp — Cy = R.
Uto MOXHO cKa3aTh O BBITIOJHEHWH WJIM HEBBHIMIOJHEHUH ITOTO ypaBHEHHS B CiIydae
METaJuIoB?

VY 1enpHbBIE TETUIOEMKOCTH METAUTUYECKUX TBEPBIX TeJl 3HAYUTEIIEHO MEHBIIIE YSIbHBIX
TEIUIOEMKOCTEH ra30B U kuaKocTei. OOBACHUTE NPUUUHY ITHX PACXOXKICHHH.

Cuwnras, 9TO Ha KXl KOJEOMFOIUICS MOH KPUCTAUTUIECKON PEIIETKH MPUXOIUTCS
OJIMH CBOOOJIHBIN 3JEKTPOH M YTO, CBOOOAHBIE AJIEKTPOHBI MOKHO paccMaTpUBaTh Kak
UCaTbHBIN ra3, ONMpeaesinTe aTOMHYIO TeIUIOEMKOCTh KprcTauia. CpaBHUTE MOJTyYeHHOE
3Ha4YeHHUe C BbIpakeHueM 3akoHa J{rononra - [Itu. OObsICHUTE MONy4YeHHBIN pe3ybTar.
Dopmol Konmponn:

- YCTHBIN JOKJIa/ WIN OTBET Ha MPAKTUYECKOM 3aHITHH;

- IPOBEpKa 3aJaHHS;

- TECTHUPOBaHUE.

Tema 9. da3oBble nepexoabl
3adanus:

Pewiume 3a0auu:
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E. U. Uponos «3amaun no obmert dpuszmke» No: 2.198, 2.199, 2.203, 2.204, 2.205, 2.206,
2.207, 2.208
Cohopmynupyitme omeemut Ha 60npocel:
1. Yro Takoe HaChIIEHHBIH map? 3anuIIdTe YypaBHCHHUE 3aBHCHMOCTH JIaBJICHUS
HACBIIIEHHOT O Mapa oT Temmneparypsl (ypaBHenue Knaneiipona-Kinaysuyca).
2. Ilonyuute ypaBHenue Kiamnelipona-Knay3myca, ucCnosib3yss METOJ BOOOpakaeMbIX
KPYTOBBIX MPOIECCOB.

3. Kakwue nporiecchl MOXXHO OIUCHIBATH € TOMOIIBIO ypaBHeHHs Knanelipona-Knay3uyca?

4. IlpuBenute mpuMep AMArpaMMbl COCTOSIHMS BelllecTBa. JlaiiTe MOHATHE TPOHHONW TOUYKH,
MIPUBEIUTE 3HAYEHUS [1apaMETPOB TPOMHOM TOUKHU ISl BOJBI.

5. Kakumu s3pdexramu conpoBokaaroTces (ha3oBbie mepexopl IEPBOro poaa?

6. MoxxHO 1M HCHOJIB30BaTh (M Kak) ypaBHeHue Kianelipona-Knaysuyca juist onvcaHus
¢a3oBbIX nepexonoB BToporo pona? Kakue mepexosl OTHOCATCS K MEpexogaM BTOPOTo
pona?

7. Kaxoii xpurepuili TEpMOIMHAMUYECKOTO TMoTeHIMana [ub0ca wucnoib3yercss MpH
paszaeneHun $pa3oBbIX IEPEX0A0B IEPBOro U BTOPOro poja’?

8. Kak Bpl monmmaere monmmopdHbIe HpEeBpalIeHHs, NMPUBEINTE KOHKPETHBIE MPUMEPHI
Takux npespaieHunit? K nepexoaaM Kkakoro poja OTHOCSTCS 3TH IIPeBpalleHus?

9. Uem otimyaercss mporecc KUIEHHUs OT mporecca ucnapeHus? Iloyemy, 3akumas Boja
"mrymut"?

10. [laiiTe mOHATHE TEPETPETOTO U MEPECHIIICHHOTO Mapa, MEePEerpeTor 1 MepeoxXIaxaIeHHON
KHUIKOCTH. B kakoit obsactu Gpu3MKK HCHOIB3YIOT ABJICHUE MPECHILICHUs BOISHOTO Mapa
U TieperpeBa Boibl?

11. Yto moHUMAIOT MO CKPHITON TEIIOTON napooOpa3oBaHus (IJIaBICHUS, CyOIuManmm)?

12. Beiectu pabouyto (opMyiTy IJIsl ONIPEIEIIEHUS] CKPBITOM TEIUIOTHI Mapoo0pa30BaHusl.

13. Kak u3meHseTcst SHTpONUs CUCTEMBI ITPpU (a30BBIX NEpexojax NepBOro U BTOPOro pojaa?
Dopmbl KOHMPONA:

- YCTHBIN JAOKJIa WM OTBET HA MPAKTUYECKOM 3aHATHUH;
- IpOBEpKa 3aJaHus;
- TECTUPOBAHUE.

7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM JTUTEPATYPbI, HEOOXOAUMOM 11
OCBOCHMS AMCUUIJIMHBI (MOMYJIs1)
a) OCHOBHA JIUTEepaTypa:
1. Cusyxwun, JI.B. O6umii kypc ¢pusmku : yuebnoe nocodue : B 5 1. / JI.B. CuByxus. - U3x. 6-¢, crep.
- Mocksa : @usmariut, 2014. - T. 2. TepmoanaamMuka U MoneKynspHas ¢usuka. - 544 c. : wi. -
ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 (T. II) ; To xe [DnexTpoHHHIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275624 (21.05.2018).
2. Jlenenes, A.H. ®usuka : yuebnoe nmocooue / A.H. Jlenenes. - Mockga : ®usmataut, 2005. - K.
2. MonekynspHas ¢usuka u TepmoaumHammka. - 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 nekuuit mo oOmieii ¢usuke : yueOHOe mocoOue i OakaiaBpoB /
C.B. Kynacosa, M.B. Cononuxuna. - Mocksa ; bepnun : Jlupekr-Menua, 2016. - U. 1. Mexanuxa.
MounekynspHas Gu3MKa ¥ TepMOJUHAMHKA. - 174 ¢. : wi., 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. Kuxoun, N.K. Kukoun ; pen. B.A. I'puroposoii. -
W3n. 2-e, mepepaborannoe. - Mocksa : Hayka, 1976. - 478 c. : un. - (O6uwmii 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).
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0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1. DnemenTtapHbiii yueOHuK (usuku Termmora. MonekyispHas pusuka : yaeOHoe ocodue : B 3-X
T. / pen. I'.C. Jlauncoepra. - 14-¢ m3a. - Mocksa : ®u3matiut, 2010. - T. 1. Mexanuka. - 612 c. -
ISBN 978-5-9221-1256-7 ; To xKe [DneKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=82899 (21.05.2018).

2. Tlytunos, K.A. Kypc ¢usuku / K.A. ITytunos. - 11-e u3a. - Mocksa : I'oc. u3n-Bo ¢usuko-
Maremarndeckor swmrt., 1963. - T. 1. Mexanuka. Akyctuka. MonekyispHas (uU3MKa.
Tepmomunamuka. - 560 c. - ISBN 978-5-4458-4352-8 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=213661 (21.05.2018).

B) Y4eOHO-MeTOoAN4YeCcKHe peKOMeH1alluu

1. Hlnaxtuna C.M. ®usnyeckuii npaktukym (MonekymnspHas (u3uka ¥ TEpMOAWHAMHKA) /
C.M. lllnaxtuna, A.b. benuxos, B.B. Auapymkesud. — Koctpoma: U3n-Bo KI'Y, 2003. — 48
c. 20 3k3.

2. Jlackun A.W. DnemMeHTBl TEOPUHM MOTpelrHocTed U 00paboTKa pe3ylbTaTOB U3MEPEHHMH. —
Kocrpoma: Uzn-so KI'TIN, 1993. — 20 c.10 »xk3.

4. benkun [1.H. Benenue B pusnueckuit npaktuxkym / IL.H. benkun, A.W. Jlackun. — Koctpoma:
W3n-o KI'Y, 2000.— 22 c. 10 3k3

8. Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH

«I/IHTepHeT», H606XOI[I/IMBIX AJIF OCBOCHHUA JUCIHHUITJIMHBI
DJIEKTPOHHBIC OMOIMOTEUHBIC CUCTEMBI:
1. 9BC «Jlanb»
2. OBC «YHuBepcuteTckas oudimmoreka online»
3. OBC «Znaniumy

9. Onucanue MaTepuaIbLHO-TEXHMYECKOH 0a3bl, HE00OXOAUMO 1151

OCYIIECCTBJICHUA Oﬁpa?;OBaTe.]II)HOI‘O nmpouecca mo AMCIuuIlInHe
Ayauropus ISl JIeKIMii:
Kopniyc E, Ne 226, xonmdecTBO mocagoyHbIX MecT — 60, MyIbTUMEIUUHBIA KOMILIEKC,
BKJIIOUAIOIIMKA  9KpaH, HOYTOyk M mpoektop. Crneunuanu3upoBaHHOE JEMOHCTPALMOHHOE
obopynoBaHue: ckambsi JKYKOBCKOTO, THPOCKOI C TOPH30HTAIBHON OCBHIO, THPOCKOIN C BEPTHKAILHOM
OCBIO, KATaNlCKUHN BOJIYOK, BpallICHMUEC KaTylIKW, MOAECJIb ITPOJOJIbHBIX U MMONCPECUHBIX BOJIH.
Aynuropus I NPAKTHYECKUX 3aHATHIA:
Kopmyc E, Ne 212, konmu4ecTBO OCaI0UHBIX MECT — 24.
AyIMTOPHH AJI5l CAMOCTOSATEIbHOI padoThI:
YuranbHblid 3an koprmyca «E», KoauMuecTBO mocaloyHbIX MecT — 22, 9 KoMIbrOTepoB (6 JUIs
yuTaTesen, 3 s COTpyAHUKOB); | ckaHep.
Yuraneneni 3an kopryca «bl», xonmnuectBo nmocagounsix mect — 200. 3 kommbroTepa Ui
coTpynHukoB; 1 mpunrep; 1 xonup/mpunrep; 1 mpoektop; 2 3kpaHa Juisl IpoekTopa; 1 BopoTa
«AHntuBop»; 1 WIFI-Ttouka nocryna. JInnenznonnoe I10: AUBC MapkSQL.
Kommnerorepnsiii knacc, xopnyc "E", ayn.227, konudecTBO MocagodHbIXx MecT — 16, biok
cucremubiii KM Office T3-4170, monutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
norosop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codrt-naita ITpoextsr, MathCAD Education
norosop Ne 208/13 ot 10.06.2013 ¢ OOO KOuutAnsdaCodr.
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